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Stimati participanti la Conferinta stiintifica anuala,
Dragi colegi si prieteni,

Sunt emotionat si onorat sd fiu aldturi de Dumneavoastrd in
calitate de rector al acestei institutii de invdtdmadnt superior, care
se remarcd de-a lungul deceniilor prin performante academice
deosebite, si sa Va adresez felicitdri cordiale cu ocazia celei de-a
76-a aniversdri de la fondarea Universititii de Stat de Medicind si
Farmacie ,Nicolae Testemitanu” din Republica Moldova.

Educatiaesteundomeniudeinteres majorinsocietateanoastrd,
fiind necesard pentru a asigura o guvernare democraticd, crestere
economicd si prosperitate, iar in conditiile internationalizdrii

si globalizdrii, universitdtile trebuie sd rdspundd prompt noilor
provocdri, sd se adapteze rapid la cerintele timpului si sd devind
competitive.

In continuarea frumoasei traditii autumnale, in perioada 20-22 octombrie 2021, organizdm Conferinta
stiintificd anuald Cercetarea in biomedicind si sdndtate: calitate, excelentd si performantd, pentru prezentarea
rezultatelor stiintifice, directiilor noi de cercetare, viziunilor interdisciplinare extinse, dar si comunicarea cu
savanti si specialisti renumiti din intreaga lume. Vd invitdm sd participati la acest eveniment important, ce Va
oferd valoroase oportunitdti pentru schimb de experientd, transfer de cunostinte si de bune practici in domeniile
profesionale de interes.

Dragi membri ai comunitdtii universitare, in acest moment de mare insemndtate, tin sd-mi exprim profunda
recunostintd pentru devotamentul, efortul si contributia Dumneavoastrd la consolidarea invatdmantului supe-
rior medical, inclusiv prin fortificarea domeniilor de cercetare si inovare, sporirea vizibilitdtii si a prestigiului
Universitdtii in mediul educational national si international, dorindu-vd din tot sufletul sd va urmati, cu increde-
re, vocatia si sd vd realizati la maximum aspiratiile!

Vivat, Crescat, Floreat, Alma Mater!

0 alt
Rector Q. GVS Emil Ceban

profesor universitar, dr. hab. st. med.,,
presedintele Comitetului organizatoric
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Dragi colegi si membri ai comunitatii medicale,
tineri cercetatori si cercetatori cu renume,

Suntem bucurosi sd ne intrunim astdzi la Conferinta cu genericul Cercetarea in
&g -0, biomedicind si sdndtate: calitate, excelentd si performantd, consacratd aniversdrii
a 76-a de la fondarea - Universitdtii de Stat de Medicind si Farmacie ,Nicolae
Testemitanu” din Republica Moldova, eveniment care devine o frumoasd traditie ce
reflectd ascensiunea Almei Mater spre CALITATE, EXCELENTA, PERFORMANTA!
Comitetul stiintific a depus eforturi considerabile pentru a face fatd provocdrilor
timpului, dar si a amploarei evenimentului, reusind sd elaboreze un program stiintific
multidisciplinar, captivant si bine echilibrat, care sd reflecte intregul potential crea-
tiv al comunitdtii academice universitare. Studentii, medicii-rezidenti, doctoranzii,

cercetdtorii, medicii specialisti si cadrele stiintifico-didactice isi vor regdsi, neapdrat,
domeniul si subiectele de interes in diversele evenimente prevdzute de programul
Conferintei: State of the Art Lectures, masa rotundd cu diaspora medicald, sesiuni
in sectii pe profil tematic cu un numdr impundtor de comunicdri stiintifice si postere, cursuri educationale si
ateliere medicale.

Suntem, si in acest an, onorati de prezenta si contributia personalitdtilor remarcabile din medicind, farmacie,
stomatologie si stiintele medicale conexe, atdt din tard, cat si de peste hotare, devenind, astfel, o ocazie deosebitd
de schimb de cunostinte, opinii, experiente, idei, dar si de initiere de noi colabordri si proiecte.

Deja mai bine de un an si jumdtate ne confruntdm cu o crizd epidemiologicd mondiald, o situatie cu totul
aparte, perioadd ce a creat provocdri unice in istoria Universitdtii. Chiar dacd, la inceput, am fost cu totii coplesiti
de multitudinea de schimbdri, Comitetul stiintific s-a adaptat la noile cerinte pentru a gdsi calea potrivitd de
a merge mai departe, de a oferi noi oportunitdti si proiecte de cercetare tuturor celor interesati de a schimba
lumea prin Cercetare si Inovare. Pe parcursul anului 2021 au fost organizate un numdr semnificativ de sesiuni
stiintifice si ateliere in cadrul cdrora specialistii au abordat diferite aspecte ale virusului SARS-CoVZ2 si nu numai.
De asemenea, au fost semnate noi acorduri de colaborare cu universitdtile si centrele de cercetare din spatiul
European, acorduri care cu sigurantd vor contribui la facilitarea programelor de mobilitate pentru studenti,
medici-rezidenti, studenti-doctoranzi si cadre stiintifico-didactice si la cooperarea in domeniile de instruire, cer-
cetare si practicd medicald prin schimb de informatii, cunostinte si bune practici in medicind si sdndtate.

Impdrtdsesc cu Domniile Dvs incomensurabila satisfactie cd impreund am reusit sd transformdm problemele
generate de o crizd globald in oportunitdti si noi realizdri.

Sdndtate, succese si perseverentd tuturor!

S el it
;_,,fj Stanislav Groppa

profesor universitar, dr. hab. st. med.,
academician al ASM,
presedintele Comitetului stiintific
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Continutul de tioli eritrocitari poate fi modificat sub
influenta extractelor din Taraxacum officinale. Astfel de
actiune poate fi influentata de mai multi factori.

Ipoteza de cercetare

Taraxacum officinale manifesta actiune antioxidants,
prin implicarea sa in homeostazia tiol-disulfidica celulara
si aceastd influentad poate fi diferita in cazul extractelor din
radacini si frunze.

Noutatea adusa literaturii stiintifice din domeniu

Extractele din Taraxacum officinale manifesta activitate
antioxidanta puternicd. Aceasta actiune este influentata de
partea plantei, tipul si concentratia extractantului.

Rezumat

Introducere. Taraxacum officinale E. H. Wigg (TO) repre-
zinta o sursa importanta de compusi biologic activi cu diverse
functii, inclusiv antioxidanta. Reactivitatea 1nalta a grupelor
tiolice implica acestia in calitate de primii antioxidanti consu-
mati in cazul stresului oxidativ. Scopul acestui studiu a fost de
a evalua mecanismele de actiune ale diferitor extracte din TO
asupra continutului de tioli eritrocitari.

Material si metode. in studiu au fost utilizate radacini
(TOR) si frunze uscate de TO (TOF) extrase pe etanol de diver-

oNoe
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officinale extracts on thiols
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What is not known yet, about the topic

The RBC'’s thiols content can be changed by Taraxacum
officinale extracts. Such kind of action can be influenced by
many factors.

Research hypothesis

Taraxacum officinale exhibit an antioxidant action, by in-
volvement in the cellular thiol-disulfide redox state and this
influence can be different in case of roots and leaves.

Article’s added novelty on this scientific topic

Taraxacum officinale extracts exhibit a strong antioxidant
activity. This action is influenced by plant’s part, type and
concentration of the extractant.

Abstract

Introduction. Taraxacum officinale E. H. Wigg (TO) repre-
sents an important source of biologically active compounds
with different functions, including antioxidative. The high re-
activity of thiol groups involves them as first antioxidants con-
sumed in case of oxidative stress. The aim of this research was
to evaluate the mechanisms of action of different TO extracts
on RBC’s thiols content.

Material and methods. TO dried roots (TOR) and leaves
(TOL) extracts on ethanol (10%, 20%, 25%, 40%, 50% and
80%) and dimethyl sulfoxide (DMSO) were used. The thiols



The influence of dandelion extracts on RBC’s thiols content

se concentratii (10%, 20%, 25%, 40%, 50% si 80%) si dimetil
sulfoxid (DMSO). Continutul de tioli a fost evaluat in conformi-
tate cu metoda Erel et al. (2014), In modificatia noastra.

Rezultate. in cazul extractelor etanolice din TOR, conti-
nutul grupelor SH-libere (uM/g Hb) a fost evaluat dupa cum
urmeaza: in alcool de 10% - 3,21+0,11, 20% - 3,58+0,08,
25% - 2,88+0,04, 40% - 2,91+0,06, 50% - 3,18%0,07 si in
80% - 3,08+0,03. Aceeasi grupa de tioli in cazul extractului
cu DMSO a fost cuantificata ca 3,23+0,23. Continutul grupelor
SH-totale a fost diferit in functie de concentratia etanolului:
10% - 3,36+0,13, 20% - 3,72+0,11, 25% - 3,19+0,12, 40%
- 3,01£0,01, 50% - 3,38+0,17 si in 80% - 3,24+0,07. In ex-
tractul din TOR pe DMSO nivelul tiolilor totali a fost evaluat cu
3,53+0,18.

Continutul grupelor SH-libere s-a modificat sub influenta
extractelor din TOE, precum: in etanol de 10% - 3,20+0,23,
20% - 3,24+0,03, 25% - 3,04+0,16, 40% - 2,88+0,06, 50%
- 3,05+0,09, 80% - 3,02+0,01, iar in DMSO - 3,30+0,31.
Cantitatea grupelor SH-totale: In extractele pe alcool de
10% - 3,39+0,25, 20% - 3,47+0,05, 25% - 3,28+0,04, 40%
-3,12+0,02, 50% - 3,26+0,12, 80% - 3,15+0,02 si 3,79+0,08
sub influenta TOF pe DMSO. Analiza comparativa a pus in evi-
dentd doar doua extracte etanolice din TOF (20% si 25%),
care au crescut continutul de SH. TOF s-a dovedit a fi capabil
de a mentine concentratia ridicata de tioli eritrocitari, fapt ne-
observat In cazul TOR.

Concluzii. Studiile noastre anterioare si actuale demon-
streaza, ca frunzele si radacinile din Taraxacum officinale sunt
o sursa valoroasa de diverse substante biologic active, impli-
cate in diferite mecanisme biochimice, inclusiv protectia anti-
oxidanta. Extractele din TO influenteaza asupra nivelului tiolic
eritrocitar, care este dependent de tipul extractantului si con-
centratia acestuia. In general, influenta TO tine de micsorarea
nivelului de tioli, mecanism care depinde probabil de conti-
nutul formelor redusa si oxidata din probele experimentale,
precum si de concentratiile, combinatiile substantelor biolo-
gic active 1n diferite tipuri de extracte. Cu toate acestea meca-
nismul activitatii sale antioxidante ramane neclar si necesita
studii suplimentare.

Cuvinte cheie: Taraxacum officinale, extracte alcoolice,
DMSO, tioli, homeostazie, eritrocite.

Introducere

Tiolii/mercaptanii/grupele sulfhidril (SH) ne fascineaza
prin functiile exercitate in procesele biologice si farmacologi-
ce. In prezent este foarte important si intelegem functia aces-
tora in sistemele vii, deoarece homeostazia tiol/disulfidica
joaca un rol critic in apararea antioxidanta si detoxifiere. SH
sunt reprezentate in organismele vii de glutation, redus si oxi-
dat (GSH si GSSG), cisteina (Cys), si homocisteina (Hcy). Aces-
ti compusi participa in multiple procese fiziologice si poseda
functii cu roluri vitale.

Studiile in domeniu au demonstrat, ca ateroscleroza, di-
abetul, infarctul miocardic si tumorile sunt asociate cu nive-
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content was evaluated in accordance with Erel et al. (2014)
method, modified by us.

Results. In case of TOR ethanol extracts, native-SH content
(uM/g Hb) was as follows: 10% - 3,21+0,11, 20% - 3,58+0,08,
25% - 2,88+0,04, 40% - 2,91+0,06, 50% - 3,18+0,07 and
in 80% - 3,08%0,03. The same thiols were evaluated as
3,23+x0,23uM/g Hb in TOR DMSO extracts. The total-SH
amount was also different. In ethanolic extracts it changed as
follows: in alcohol of 10% - 3,36+0,13, 20% - 3,72+0,11, 25%
-3,19+0,12, 40% - 3,01+0,01, 50% - 3,38+0,17 and in 80%
- 3,24+0,07. In case of roots extracted with DMSO total thiols
level was evaluated as 3,53+0,18.

The content of native-SH (uM/g Hb) changed under the TOL
influence, extracted with ethanol of different concentration, as
follows: 10% -3,20+0,23, 20% - 3,24+0,03, 25% - 3,04+0,16,
40% - 2,88+0,06, 50% - 3,05+0,09 and in 80% - 3,02+0,01.
The same thiols were evaluated as 3,30+0,31 under the DMSO
leaves extracts influence. The total-SH amount changed un-
der the influence of ethanol extracts as follows: in alcohol of
10% - 3,39+0,25, 20% - 3,47+0,05, 25% - 3,28%0,04, 40% -
3,12+0,02, 50% - 3,26+0,12 and 3,15+0,02 in ethanol extracts
of 80%. In case of DMSO leaves extracts total thiols level was
evaluated as 3,79+0,08. Overall analysis revealed only two TOL
ethanolic extracts of (20% and 25%), that increased SH-level,
compared to all other extracts. TOL abound in antioxidants
compounds capable of maintaining the high concentration of
thiols in erythrocytes, but the roots extracts do not possess this
capacity.

Conclusions. Our previous and present studies demon-
strate that Taraxacum officinale leaves and roots are a valuable
source of different classes of biologically active substances,
involved in various biochemical mechanisms, including anti-
oxidant protection. TO extracts influence on RBC'’s thiols level
depends of type of extractant and its concentration. The over-
all influence of TO is to decrease the thiols level, mechanism
which probably depends on their reduced and oxidized forms
level in experimental samples, as well on various concentra-
tions and combinations of biologically active substances in dif-
ferent types of extracts. However, the mechanism of its anti-
oxidant activity remains unclear and requires further studies.

Key words: Taraxacum officinale, alcohol extract, DMSO ex-
tract, thiols, homeostasis, erythrocytes.

Introduction

Thiols/mercaptans/sulfhydryl groups (SH) fascinate us
by their role in biological and pharmacological processes.
Nowadays is very important to understand their function in
living systems, because thiol/disulfide homeostasis plays a
critical role in antioxidant defense and detoxification. SH are
represented in living organisms by glutathione, reduced and
oxidized (GSH and GSSG), cysteine (Cys), and homocysteine
(Hcy). These compounds participate in many physiological
processes and play vital roles.

Many studies demonstrated that atherosclerosis, diabetes,
myocardial infarction, and tumors, have been associated with



lurile crescute a marcherilor stresului oxidativ. Consumul de
produse bogate in antioxidanti naturali, alimente si nutraceu-
tice, au un efect pozitiv asupra mentinerii echilibrului oxidant-
antioxidant. Multe substante cu proprietati antiradicalice si
antioxidante au fost identificate si utilizate ca componente
ale medicamentelor sau suplimentelor alimentare. Plantele
medicinale si extractele lor, reprezinta de asemenea surse de
antioxidanti naturali, deosebit de frecvent utilizate.

Taraxacum officinale E H. Wigg (TO), cunoscut si sub nu-
mele de Dandelion este o planta ce apartine familiei Asteraceae
(Compositae), cunoscuta in calitate de planta non-toxica, cu o
valoare medicala exceptionald. Aceasta planta este bogata in
flavonoide cum ar fi acidul cafeic, acidul clorogenic, luteolina
siluteolina 7-glucozida [1]. Extractul de TO contine beta-caro-
ten, provitamina A, vitaminele C, D si B, xantofila, clorofila, co-
ling, fier, siliciu, magneziu, sodiu, potasiu, zinc, mangan, cupru,
fosfor, aproape toate fiind cunoscute ca puternici eliminatori
de radicali liberi [2]. Mai mult, prezenta acizilor grasi, enzime-
lor, vitaminelor si mineralelor in diferite rapoarte si cantitati,
demonstreaza efectele antiinflamatorii, antioxidante, colereti-
ce, diuretice, hepatoprotectoare si imunostimulatoare [3].

Scopul acestei cercetari a fost de a evalua influenta diferi-
tor extracte din TO pe baza de etanol si DMSO asupra continu-
tului de tioli eritrocitari.

Material si metode

Radacinile si frunzele proaspete de Taraxacum officinale E
H. Wigg au fost recoltate dintr-un habitat natural din Republi-
ca Moldova in luna Mai 2017. Dupa spalare si cantdrire materi-
alul vegetal a fost plasat in conditii de laborator la temperatu-
ra camerei, timp de 2 saptamani. Radacinile si frunzele uscate
au fost macinate pana la o pulbere fina cu ajutorul unei rasnite
de cafea (Scarlett SC-4145). Pulberea din radacini si frunze au
fost extrase In100 mL etanol de 80%, 50%, 40%, 25% 20%
si 10%. De asemenea s-a procedat cu pulberea din radacini si
frunze extrase in100 mL de 0,1% dimetil sulfoxid (DMSO, Sig-
ma). Extractiile au fost realizate la temperatura camerei timp
de 24 de ore, proces urmat de filtrare cu ajutorul hartiei de
filtru Watman nr. 1. Din fiecare tip de extract, alicote de 1,5ml
au fost centrifugate la MPW 370, timp de 5 min, la 5000 rpm.
Puritatea probelor a fost confirmata prin absenta stratificarii
si sedimentarii.

Sangele persoanelor sanatoase a fost diluat 1:4 v/v cu
DMEM (Dulbecco medium), amestecat cu gentamicina (100
pg/ml), heparina (2,5 un/ml) si L-glutamina (0,6 mg/ml). La
sangele diluat (0,9 ml) s-au addugat extractele de TO (0,1 ml)
in toate godeurile de testare, cu exceptia grupului de control,
in care extractele de TO au fost substituite cu solutii echivalen-
te de etanol de aceiasi concentratie sau 0,1% DMSO. Dupa 24
de ore de incubare la 37°C in conditii de atmosfera umeda cu
3,5% co,, microplacile au fost centrifugate timp de 5 min, la
1500 rpm. Masa eritrocitara obtinuta (15 uL) a fost utilizata
pentru evaluarea ulterioara a continutului de grupe SH-libere
si SH-totale. Toate experimentele au fost efectuate in triplicat
in microplaci cu 24-godeuri.

Nivelul de tioli a fost masurat gratie capacitatii lor de a in-
teractiona stoichiometric cu reactivul Ellman (acidul 5,5"-di-
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elevated levels of oxidative stress markers. The consumption
of products rich in natural antioxidants, of certain foods and
nutraceuticals, has a positive effect on maintaining the oxi-
dant-antioxidant balance. Many substances with antiradical
and antioxidant properties have been identified and used as
components of drugs or dietary supplements. Medical plants
and their extracts are also particularly well-exploited sources
of natural antioxidants.

Taraxacum officinale E. H. Wigg (TO), known else as dande-
lion - is a plant belonging to Asteraceae (Compositae) family,
known as a non-toxic herb with exceptional value. This plantis
reach in flavonoids such as caffeic acid, chlorogenic acid, lute-
olin and luteolin 7-glucoside [1]. TO extract contains beta-car-
otene, provitamin A, vitamins C, D and B group, xanthophyl],
chlorophyll, choline, iron, silicon, magnesium, sodium, potas-
sium, zinc, manganese, copper, phosphorus, almost all of them
being known as strong free radical scavengers [2]. Moreover,
the presence of fatty acids, enzymes, vitamins and minerals in
various ratios and amounts demonstrates antiinflammatory,
antioxidative, choleretic, diuretic, hepatoprotective and im-
munostimulatory effects [3].

The aim of this research was to evaluate the influence of
different TO ethanol and DMSO extracts on RBC'’s thiols con-
tent.

Material and methods

Fresh roots and leaves of Taraxacum officinale E H. Wigg
were harvested from a natural habitat from Republic of Moldo-
vain May 2017. After cleaning and weighing, the vegetal mate-
rial was placed in the lab conditions at room temperature, for
2 weeks. Dried roots and leaves were grinded (Scarlett Coffee
grinder SC-4145) to a fine powder and samples were soaked in
100 mL of ethanol of (80%, 50%, 40%, 25% 20% and 10%).
Also the powder of roots and leaves were soaked in 100 ml
of dimethyl sulfoxide (DMSO, Sigma) of 0,1%. The extractions
have been realized at room temperature for 24 hours, process
followed by filtration through Watman No.1. Aliquots of 1,5ml
of every type of extract were centrifuged with MPW 370, dur-
ing 5 min, at 5000 rpm. The samples purity was confirmed by
the absence of stratification and sedimentation.

Healthy persons’ blood was diluted 1:4 v/v with DMEM
(Dulbecco medium), mixed up with gentamicin (100 pg/ml),
heparin (2.5 un/ml) and L-glutamine (0.6 mg/ml). To the di-
luted blood (0,9 ml), TO extracts (0.1 ml) were added in all
test wells, except for the control group, in which the TO ex-
tracts were replaced with equivalent amount and concentra-
tion of alcohol or DMSO. After 24 hours of incubation at 37°C
and 3,5% CO, humidified atmosphere the microplates were
centrifuged for 5 min, at 1500 rpm. The obtained erythrocytes
mass (15 pL) was used for further native-SH and total-SH con-
tent assessments. All experiments were done in triplicate in
24-wells microplates.

The thiols level was measured due to their ability to stoi-
chiometrically interact with Ellman reagent (5,5 -dithiobis-
(2-nitrobenzoic) acid - DTNB), that is reduced in the exchang-
er action, forming a mixed disulphide and releasing one mol-
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tiobis-(2-nitrobenzoic) sau DTNB), care fiind redus formeaza
un amestec disulfidic si elibereaza o molecula de acid 5-tioni-
trobenzoic (TNB), cantitatea caruia poate fi masurata la 412
nm. Efectul extractelor de TO asupra homeostaziei tiol /disul-
fidice a fost apreciat conform metodei lui Erel et al. (2014), in
modificatia noastra, conform careia concentratia de tioli liberi
si totali sunt masurate simultan printr-un test asociat [4].

Nivelul de grupuri SH-libere a fost masurat cu reactivul El-
Iman modificat (30 mg clorura de sodiu dizolvata in 50,0 mL
solutie apa-metanol (50% v/v)). Concentratia finala de NaCl
a fost de 10,0 mM. Cantitatea de SH-totali a fost evaluata prin
dizolvarea a 20 mg de borohidrat de sodiu (NaBH,) in 50,0 mL
solutie apé-metanolA(SO% v/v)). Concentratia finald de NaBH,
a fost de 10,0 mM. In ambele cazuri a fost adaugat reactivul
obtinut prin dizolvarea a 50uL aldehida formica (40%) si 380
mg EDTA in 100 mL tampon TRIS - HCI (0,1 M, pH 8,2). Ulti-
mul reactiv addugat a fost obtinut prin dizolvarea a 40 mg de
DTNB in 10,0 mL metanol. Concentratia finald a DTNB a fost
de 10,0 mM.

In calitate de solutie de calibrare a fost utilizat 2-mercapto-
etanolul (16 uL de 2-mercaptoetanol in 20 mL H,0, ) cu con-
centratia finala de 10,0 mM. Jumatate din valoarea diferentei
dintre cantitatea de SH-total si SH-liber reprezinta cantitatea
legaturilor disulfidice. Masurarile au fost efectuate cu ajutorul
dispozitivului Synergy H1 Hybrid Multi-Mode Microplate Rea-
der (BioTek Instruments, USA).

Analiza statistica a fost efectuata cu ajutorul programului
GraphPad 8.0 (GraphPad Prism Software, v.8, San Diego, CA);
WINSTAT (R.Fitch Software). in studiu au fost utilizati testul
Mann-Whitney U (comparatia intre grupe) si testul de corela-
tie Spearman (r ). Rezultatele au fost prezentate sub forma de
medii cu deviatiile standard (M+SD). Valorile cu p egal sau mai
mic de 0,05 au fost considerate statistic semnificative.

Sangele utilizat in cercetare a fost extras de la sase per-
soane sandtoase, cu varsta cuprinsa intre 28 si 38 ani. Toti
participantii si-au dat consimtamantul informat, atat oral, cat
si in scris, In conformitate cu Declaratia de Principii Etice a
Asociatiei Medicale Mondiale de la Helsinki pentru cercetarea
medicala, care implica subiecti umani.

Acest studiu a fost aprobat de Comitetul de Etica al Cerce-
tarii al Universitatii de Stat de Medicina si Farmacie “Nicolae
Testemitanu” (certificat nr. 81 din 19.09.2020).

Rezultate

Influenta extractelor din rdddcinile de Taraxacum offi-
cinale (TOR) asupra continutului de tioli eritrocitari

Cantitatea de grupuri SH-libere (uM/g Hb) s-a modificat in
functie de concentratia alcoolului, precum: 10% -3,21+0,11,
20% - 3,58+0,08, 25% - 2,88+0,04, 40% - 2,91+0,06, 50%
- 3,18+0,07 si in 80% - 3,08+0,03. Continutul de tioli SH-li-
beri a fost evaluat cu 3,23+0,23 sub influenta radacinilor de
TO extrase cu DMSO (Tabelul 1). In cazul extractelor etanolice,
cantitatea de SH-liberi a corelat statistic semnificativ, negativ,
moderat cu concentratia etanolului (r .=-0,48, p=0,04).

Cantitatea de SH-total de asemenea a fost diferita, in
functie de extractant. In extractele etanolice aceasta s-a mo-
dificat dupa cum urmeaza: in alcool de 10% - 3,36+0,13,
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ecule of 5-thionitrobenzoic acid (TNB), which amount can be
measured at 412 nm. The effect of TO extracts on thiol/disul-
phide homeostasis was assessed to the modified by us Erel
et al. (2014) method, according to which the concentrations
of native and total thiols were simultaneously measured in a
paired test [4].

The native-SH level was measured by a modified Ellman
reagent (30 mg of sodium chloride dissolved in 50,0 mL of
water-methanol solution (50% v/v)). The final concentration
of NaCl was 10,0 mM. The amount of total-SH was evaluated
by dissolving 20 mg of sodium borohydrate (NaBH,) in 50,0
mL of water-methanol solution (50% v/v). The final concen-
tration of NaBH, was 10,0mM. In both cases was poured the
reagent obtained by dissolving 50 pL of formaldehyde (40%)
and 380 mg EDTA in 100 mL TRIS - HCI buffer (0.1 M, pH 8,2).
The last added chemical was obtained by dissolving 40 mg
of DTNB in 10.0 mL of methanol. The final concentration of
DTNB was 10.0 mM.

As calibrator solution was used 2-mercaptoethanol (16puL
of 2-mercaptoethanol in 20 mL of distilled H,0) with final
concentration of 10,0 mM. The half value of the difference
between total and native-thiols amounts gave the disulphide
bond amount. The measurements were performed using Syn-
ergy H1 Hybrid Multi-Mode Microplate Reader (BioTek Instru-
ments, USA).

Statistical analysis was performed using GraphPad 8.0
(GraphPad Prism Software, v.8, San Diego, CA); WINSTAT
(R.Fitch Software). Mann-Whitney U test (comparison be-
tween groups) and Spearman (r ) correlation test were used.
The statistical values were presented as mean with standard
deviation (M+SD). The p-values equal or less than 0,05 were
considered statistically significant.

The blood used in the research was donated by six healthy
participants, aged 28 to 38 years. All participants gave both,
oral and written informed consent according to the World
Medical Association Helsinki Declaration of Ethical principles
for medical research involving human subjects.

These experiments were approved by the Research Ethics
Committee of the “Nicolae Testemitanu” State University of
Medicine and Pharmacy (certificate nr. 81 of 19.09.2020).

Results

The influence of Taraxacum officinale roots extracts
(TOR) on RBC'’s thiols content

The amount of native-SH (uM/g Hb) changed as: 10%
-3,21+0,11, 20% - 3,58+0,08, 25% - 2,88+0,04, 40% -
2,91+0,06,50% - 3,18+0,07 and in 80% - 3,08+0,03. The level
of the same type of thiols in RBS was 3,23+0,23 under the in-
fluence of TO roots extracted with DMSO (Table 1). In case of
ethanolic extracts, the native-SH amount was statistically sig-
nificant, negative, moderate correlated with the alcohol con-
centration (rs=-0,48, p=0,04).

The total-SH amount was also in different extractants.
In ethanolic extracts it changed as follow: in alcohol of 10%
- 3,36+£0,13, 20% - 3,72+0,11, 25% - 3,19+0,12, 40% -
3,01+0,01,50% - 3,38+0,17 and in 80% - 3,24+0,07. In case of
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Tabelul 1. Influenta diferitor extracte din radacinile TO asupra continutului de tioli in eritrocite.
Table 1. Influence of different roots extracts of TO on thiols content in RBC's.

Continutul tiolilor (uM/g Hb)

Tipul de tioli Thiols content (uM/g Hb) TO vs control (%)

Extract Extract i p
Type of thiols C TO vs control (%)

ontrol
T0
Control

SH-lib

RDMSO bere 3,58+0,33 3,23+0,23 -9,7 0,15
Native-SH
SH-total

RDMSO 3,77+0,29 3,53+0,18 -6,2 0,15
Total-SH

REtOH10 SH-libere 3,55+0,04 3,21+0,11 9,6 0,05
Native-SH

REtOH10 SH-total 4,37+0,54 3,36+0,13 23,1 0,05
Total-SH

REtOH20 SH-libere 3,95+0,08 3,58+0,08 .93 0,05
Native-SH

REtOH20 SH-total 427+0,13 3,72+0,11 12,9 0,05
Total-SH

REtOH25 SH-libere 3,64+0,02 2,88+0,04 211 0,05
Native-SH
SH-total

REtOH25 o 4,17+0,36 3,19+0,12 234 0,05
Total-SH
SH-lib

REtOH40 oere 2,95+0,05 2,91+0,06 11 0,51
Native-SH
SH-total

REtOH40 3,08+0,05 3,010,01 2,2 0,05
Total-SH
SH-lib

REtOH50 oere 3,85+0,10 3,18+0,07 17,5 0,05
Native-SH
SH-total

REtOH50 ota 4,22+0,04 3,38+0,17 19,7 0,05
Total-SH
SH-lib

REtOH80 bere 3,05+0,04 3,08+0,03 +1,1 0,28
Native-SH
SH-total

REtOH80 ota 3,43+0,09 3,24+0,07 -5,4 0,05
Total-SH

Notd: RDMSO - extract din radacini in DMSO; REtOH - extract din radacini in etanol de concentratii diferite (10-80%). Rezultatele reprezintd medi-
ile si deviatiile standard (M+SD), testul Mann-Whitney U (grupul de control vs grupurile experimentale), precum si diferentele in procente. Testul

statistic aplicat: Mann-Whitney U-test.

Note: RDMSO - roots extract in DMSO; REtOH - roots extract in ethanol of different concentration (10-80%). Results are represented by mean and
standard deviation (M+SD), Mann-Whitney U test (control vs experimental groups) as well differences in percentage. Applied statistical test: Mann-

Whitney U-test.

20% - 3,72+0,11, 25% - 3,19+0,12, 40% - 3,01+0,01, 50%
- 3,38+0,17 si in 80% - 3,24+0,07. in cazul riadicinilor ex-
trase pe baza de DMSO nivelul total de tioli a fost estimat ca
3,53+0,18 (uM/g Hb). Ca si in cazul precedent, cantitatea de
SH-total a inregistrat o corelatie statistic semnificativa, negati-
va, moderatd cu concentratia alcoolului (r =-0,55, p=0,02).

in toate cazurile cu exceptia unuia, extractele de TO au di-
minuat nivelul tiolilor liberi si totali, comparativ cu controlul.
Unica exceptie, extractul realizat in etanol de 80%, a crescut
nivelul de grupuri SH-libere, valori insa ce nu au atins pragul
semnificatiei statistice.

Influenta extractelor din frunzele de Taraxacum offici-
nale (TOF) asupra continutului de tioli eritrocitari

Continutul de grupuri SH-libere s-a modificat sub influenta
extractelor TOF, cu etanol de concentratie diferita, dupa cum

roots extracted with DMSO total thiols level was evaluated as
3,53+0,18 uM/g Hb. As in previous case, the total-SH amount
recorded a statistically significant, negative, moderate correla-
tion with the alcohol concentration (rs=-0,5 5, p=0,02).

In all cases, except one, TO extracts decreased the level of
thiols, native and total, compared to control. The single excep-
tion, extracts made in ethanol of 80%, elevated the native-SH,
values which did not reach statistical significances.

The influence of Taraxacum officinale leaves extracts
(TOL) on RBC’s thiols content

The content of native-SH (uM/g Hb) in the RBC changed
under the TOL influence, extracted with ethanol of different
concentration, as follow: 10% -3,20+0,23, 20% - 3,24+0,03,
25% - 3,04+0,16, 40% - 2,88%0,06, 50% - 3,05£0,09 and in
80% - 3,02+0,01. The same thiols were evaluated as 3,30+0,31
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urmeaza: 10% -3,20+0,23,20% - 3,24+0,03, 25% - 3,04+0,16,
40% - 2,88+0,06,50% - 3,05+0,09 5i1n 80% - 3,02+0,01. Ace-
iasi tioli au fost evaluati cantitativ ca 3,30+0,31 dupa influenta
extractelor de frunze in DMSO (Tabelul 2). In cazul extractelor
etanolice, cantitatea de grupuri SH-libere a Inregistrat o core-
latie statistic semnificativa, negativa, moderata cu concentra-
tia alcoolului (r =-0,55, p=0,02).

Cantitatea de SH-total eritrocitar a fost de asemenea dife-
rita dupa influenta extractelor etanolice de TOF: in alcool de
10% - 3,39+0,25, 20% - 3,47+0,05, 25% - 3,28%0,04, 40% -
3,12+0,02, 50% - 3,26+0,12 si respectiv 3,15+0,02 in extrac-
tul etanolic de 80%. In cazul extractelor din frunze pe bazi de
DMSO nivelul total de tioli a fost evaluat ca 3,79+0,08 (uM/g
Hb). Testul de corelatie a demonstrat, ca nivelul total de tioli
este influentat de concentratia etanolului (r =-0,65, p=0,004).
Analiza comparativa a pus in evidenta doua extracte TOF (de
25 si 40%), care au crescut continutul de SH-total, fata de ce-
lelalte extracte, care au redus continutul de tioli liberi si totali.
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under the DMSO leaves extracts influence (Table 2). In case of
ethanolic extracts, the native-SH amount recorded a statisti-
cally significant, negative, moderate correlation to alcohol
concentration (rs=-0,55, p=0,02).

The total-SH amount was also different in the RBC un-
der the influence of TOL ethanolic extracts: in alchohol of
10% - 3,3910,25, 20% - 3,47+0,05, 25% - 3,28+0,04, 40% -
3,12+0,02,50% - 3,26%0,12 and 3,15+0,02 in ethanol extracts
of 80%. In case of DMSO leaves extracts total thiols level was
evaluated as 3,79+0,08. The correlation test demonstrated
that total thiols level was influenced by ethanol concentration
(r,=-0,65, p=0,004). The overall analyze depicted two TOL ex-
tracts (of 25 and 40%), which enhanced total-SH content, in
comparison to all over, which lowed the thiols content, native
and total.

TOL versus TOR action on RBC’s thiols content

The results of the influence of TOL and TOR on the content
of thiols in the RBC are presented in Table 3. It was determined

Tabelul 2. Influenta diferitor extracte din frunze de TO asupra continutului de tioli eritrocitari.
Table 2. Influence of different leaves extracts of TO on thiols content in RBC’s.

Continutul tiolilor (uM/g Hb)

TO vs control

Extract Tipul de tioli Thiols content (uM/g Hb) (%) ,
Extract Type of thiols TO vs control
Control TO (%)
FDMSO SH-libere
+ + -
LDMSO Native-SH 3,85£0,10 3,300,31 14,2 0,05
FDMSO SH-total
4,2240,04 790, 1 ,
LDMSO Total-SH 0,0 3,79+0,08 0 0,05
FEtOH10 SH-libere
+ + -
LEtOH10 Native-SH 3,43£0,33 3,20+0,23 69 0,28
FEtOH10 SH-total
ot 3,60+0,23 3,39:0,25 5,9 0,51
LEtOH10 Total-SH
FEtOH20 SH-libere
£ 2440, -13,1 )
LEtOH20 Native-SH 3,7320,07 3,24£0,03 3 0,05
FEtOH20 SH-total
+ + -
LEtOH20 Total-SH 3,9320,11 3,47+0,05 118 0,05
FEtOH25 SH-l.lbere 2.95£0,05 3,04£0,16 133 051
LEtOH25 Native-SH
FEtOH25 SH-total
+ +
LEtOH25 Total-SH 3,080,05 3,28+0,04 +6,3 0,05
FEtOH40 SH-l.lbere 2.020,03 2884006 4 028
LEtOH40 Native-SH
FEtOH40 SH-total
+ +
LEtOH40 Total-SH 3,05£0,06 3,12+0,02 +2,6 0,05
FEtOH50 SH-libere
+ +
LEtOHS50 Native-SH 3,0520,04 3,050,09 +0,2 0,83
FEtOH50 SH-total
3,43+0,09 3,26+0,12 4,9 0,13
LEtOH50 Total-SH
FEtOH80 SH-libere
+ + -
LEtOH80 Native-SH 3,23+0,13 3,02+0,01 6,7 0,05
FEtOH80 SH-total
+ + -
LEtOH80 Total-SH 3,4820,13 3,15+0,02 95 0,05

Notd: FDMSO - extract din frunze in DMSO; FEtOH - extract din frunze 1n etanol de concentratii diferite (10-80%). Rezultatele sunt reprezentate
prin medii si deviatii standard (M+SD), testul Mann-Whitney U (controlul vs grupurile experimentale), precum si diferenta in procente.

Note: LDMSO - leaves extract in DMSO; LEtOH - leaves extract in ethanol of different concentration (10-80%). Results are represented by mean and
standard deviation (M+SD), Mann-Whitney U test (control vs experimental groups) as well differences in percentage.
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Tabelul 3. Compararea continutului de tioli eritrocitari dupa actiunea extractelor din frunze si radacini de TO.
Table 3. The comparison of thiols content in the RBC after leaves and roots TO extracts actions.

Media continutului de tioli (uM/g Hb)

Mean of thiols content (uM/g Hb)

Diferenta dintre frunze si raddcini
The difference
between leaves and roots

Extractantul Tipul de tioli = . .
. Mediile frunze minus radacini
Extractant Type of thiols o o
Frunze Radacini (uM/g.Hb) Frunze (F) vs Radacini (R)
Leaves Roots Leaves minus roots means Leaves (L) vs Roots (R)
(#M/g.Hb)
SH-libere F>R
DMSO Native-SH 3,3 3,23 0,07 LR 0,51
DMSO SH-total 3,79 3,53 0,26 FR 0,13
Total-SH L>R
SH-libere F<R
EtOH10 Native-SH 3,2 3,21 -0,01 L<R 0,83
EtOH10 SH-total 3,39 3,36 0,03 R 0,83
Total-SH L>R
SH-libere F<R
EtOH2 ,24 , -0,34 ,
tOH20 Native-SH 3 3,58 0,3 L<R 0,05
SH-total F<R
EtOH20 Total-SH 3,47 3,72 -0,25 L<R 0,05
SH-libere F>R
EtOH25 i 3,04 2,88 0,17 0,13
Native-SH L>R
SH-total F>R
EtOH25 Total-SH 3,28 3,19 0,08 Lok 0,38
SH-libere F<R
EtOH40 Native-SH 2,88 2,91 -0,03 L<R 0,51
SH-total F>R
EtOH4 ,12 ,01 ,11 §
tOH40 Total-SH 3 3,0 0 IR 0,05
SH-libere F<R
EtOH50 Native-SH 3,05 3,18 -0,12 L<R 0,13
SH-total F<R
EtOH50 o 3,26 3,38 -0,12 ) 0,38
Total-SH L<R
SH-libere F<R
EtOH 2 -
tOH80 Native-SH 3,0 3,08 0,06 L<R 0,05
SH-total F<R
EtOH80 3,15 3,24 -0,1 0,08
Total-SH L<R

Notd: extracte din frunze si raddcini in DMSO si etanol (EtOH) de concentratii diferite (10-80%). Testul statistic aplicat: Mann-Whitney U-test.
Note: leaves and roots extracts in DMSO and ethanol (EtOH) of different concentration (10-80%). Applied statistical test: Mann-Whitney U-test.

Actiunea TOF versus TOR asupra continutului de tioli
eritrocitari

Rezultatele influentei TOF si TOR asupra continutului de
tioli sunt reprezentate in Tabelul 3. Actiunea extractelor din
frunze si radacini de TO asupra continutului de tioli a fost una
diferitd, in special 1n cazul extractelor etanolice de 20%, 40%
si 80%.

Discutii

Stresul oxidativ (SO) este un proces patologic produs prin
dezechilibrul dintre producerea de radicali liberi ai oxigenului
si azotului, si capacitatea unui sistem biologic de a detoxifica
acesti produsi reactivi [5]. Mai mult decat atat, SO poate fi defi-
nit si ca dezechilibrul starii redox a unui sistem biologic (orga-
nitd, celuld, tesut) cu producerea excesiva a speciilor reactive
de oxigen/azot si/sau prin deficitul antioxidant endogen [6].

that TO leaves and roots extracts action on thiols content was
different, especially in case of ethanolic extracts of 20%, 40%
and 80%.

Discussion

Oxidative stress is a pathological process produced by the
imbalance between the production of free radicals of oxygen
and nitrogen and the ability of a biological system to detoxify
these reactive products [5]. Moreover, oxidative stress can be
defined as the disequilibrium of the redox status of the bio-
logical system (organelle, cell, tissue) with excessive produc-
tion of reactive oxygen/nitrogen species and/or endogenous
antioxidant deficiency [6].

Free radicals are the molecules having electrons in atomic
and in molecular orbital’s. These unpaired electrons are re-
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Radicalii liberi sunt molecule, care au electroni in orbitalul
atomic si cel molecular. Acesti electron ne-pereche sunt res-
ponsabili de reactivitatea acestor substante chimice, cat si de
interactiunea lor rapida cu alti compusi [7, 8]. Molecula, care
este atacata de radicali 1si pierde electronul si la randul sau,
devine un radical liber, producand reactii in lant, care in cele
din urma deterioreaza proteinele celulare, lipidele, acizii nu-
cleici [7,9, 10, 11].

Protectia impotriva speciilor reactive este asigurata de di-
feriti antioxidanti. Acestia din urma sunt definiti ca molecule,
care au capacitatea de a preveni/sau Incetini oxidarea macro-
moleculelor, In acelasi timp permitind radicalilor liberi sa-si
indeplineasca functiile fiziologice, fara a deteriora structurile
biologice [10, 12]. La nivel de celuld, antioxidantii pot controla
nivelul radicalilor liberi formand un sistem antioxidant com-
plex, care include un numar de enzime antioxidante (supero-
xid dismutaza, catalaza, glutation peroxidaza etc.) si compusi
non-enzimatici (glutationul, vitamina C, vitamina E etc.) [13].

In calitate de antioxidanti pot fi definite si substantele care
ofera protectie Impotriva deteriorarii radicalilor liberi prin
diverse mecanisme, inclusiv exercitdnd functii In calitate de
componente generale a sistemului tampon redox tiol/disulfi-
dic, ca chelatori metalici, ca agenti de stingere a radicalilor, ca
substrate pentru reactii specifice redox (GSH) si agenti redu-
catori individuali specific legaturilor disulfidice din proteine
(tioredoxina) [14, 15]. Compusii aromatici sau fenolici sunt
componente obisnuite ale antioxidantilor. Aceste substante au
capacitatea de a dona hidrogen catre radicalii liberi la diferite
etape si de ai neutraliza.

Unul dintre mecanismele antioxidante esentiale al celulei
este tamponul redox tiol/disulfidic. Celulele au dezvoltat o
serie de mecanisme, capabile de a creste nivelul de tioli intra-
celular. Mediul celular redox thiol-disulfidic este definit de ca-
tre tiolii proteici, tiolii cu masa moleculara mica si disulfurile
acestora. In celulele mamiferilor, cea mai abundenti moleculi
SH cu masa moleculara mici este glutationul (GSH). Impreuni
cu disulfura/forma oxidata (GSSG), aceasta pereche formeaza
tamponul celular redox tiol-disulfidic [16]. In plus, trebuie de
luat in consideratie si o mare varietate de compusi asociati cu
tiolii, cum ar fi cisteina si N-acetilcisteina, di-tiolii (acidul dihi-
drolipoic) si compusii ,protioli”, cum ar fi L-2-oxotiazolidina-
4-carboxilata.

Natura a dezvoltat o gama impresionantd de substante,
care in diverse combinatii, ne fascineaza prin beneficiile sale
neasteptate pentru sanatate. O adevarata comoara a naturii,
care a servit oamenilor timp de secole este Taraxacum offici-
nale (TO), denumitd obisnuit ca pdpddie/dandelion.

Mecanismele prin care TO sustine sandtatea sunt atribuite
prezentei a multor substante biologice active [17]. TO prezinta
diverse beneficii pentru sandtate, datorita proprietatilor sale
antioxidante, antiinflamatorii si antitumorale. Diferiti metabo-
liti ai plantei, cum ar fi lactonele sesquiterpene, triterpenoide-
le, flavonoidele, acizii fenolici, cumarinele si steroizii au fost
descrisi in componenta TO [18].

In opinia lui Wirngo et al. (2016), proprietitile antiinfla-
matorii ale TO sunt mediate chimic de structura inelului care
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sponsible for the reactivity of these chemicals and their fast
interaction with other componds [7, 8]. The molecule that is
attacked by the radicals loses its electron and in turn becomes
a free radical, producing chain reactions that eventually dam-
age the cell proteins, lipids, nucleic acids [7, 9, 10, 11].

Protection against the reactive species is provided by dif-
ferent antioxidants. The last are defined as molecules that
have the ability to prevent or slow down the oxidation of
macromolecules, while allowing free radicals to perform their
physiological functions without damaging biological struc-
tures [10, 12]. At the cellular level, antioxidants that control
the level of free radicals form a complex antioxidant system
that includes a number of antioxidant enzymes (superoxide
dismutase, catalase, glutathione peroxidase, etc.) and non-
enzymatic compounds (glutathione, vitamin C, vitamin E and
others) [13].

As antioxidants can be defined the substances which
provide protection from free radical damaging by variety of
mechanisms, including as components of the general thiol/
disulfide redox buffer, as metal chelators, as radical quench-
ers, as substrates for specific redox reactions (GSH), and as
specific reductants of individual protein disulfate bonds (thio-
redoxin) [14, 15]. Aromatic compounds or phenolic rings are
usual components of the antioxidants. Such substances have
the ability to donate the hydrogen to the free radicals at differ-
ent stages and neutralize them.

One of the essential antioxidant mechanism is the thiol/di-
sulfide redox buffer of the cell. Cells have developed a number
of mechanisms that increased intracellular thiol levels. The
cellular thiol-disulfide redox environment is defined by pro-
tein thiols, low molecular weight thiols and their disulfides.
In mammalian cells, the most abundant low molecular weight
sulfhydryl molecule is glutathione (GSH). Together with its di-
sulfide (GSSG), this pair forms a cellular thiol-disulfide redox
buffer [16]. In addition, a wide variety of thiol-related com-
pounds, like cysteine and N-acetylcysteine, dithiols (dihydro-
lipoic acid) and “prothiol” compounds such as L-2-oxothiazoli-
dine-4-carboxylate should be considered.

Nature has developed an impressive array of phytochemi-
cals that, in various combinations, amaze us with unexpected
health benefits. A true treasure of nature, which has served
humans for centuries, is Taraxacum officinale (TO), commonly
called as dandelion.

The health-promoting mechanisms of TO are attributed
to the presence of many biological active substances [17]. TO
exhibit various health benefits due to its, antioxidant, anti-
inflammatory, and anticarcinogenic properties. Various plant
metabolites such as sesquiterpene lactones, triterpenoids,
flavonoids, phenolic acids, coumarins, and steroids have been
described to be present in TO [18].

In Wirngo et al. (2016) opinion, the antiinflammatory prop-
erties of TO are mediated chemically by the oxygen-contain-
ing ring structure featuring a carbonyl function, an exocyclic
methylene group as part of a a-methylene-y-lactone moiety.
This structure is able to reacts with nucleophilic components,
like cysteine sulfhydryl groups, via Michael addition. Schmidt



contine oxigen in grupa functionald carbonil, o grupa metilen
exociclica ca parte a unei portiuni a-metilen-y-lactona. Aceas-
ta structura este capabild sa reactioneze cu componentele
nucleofile, cum ar fi grupele sulfhidril din cisteing, prin aditia
Michael. Cercetatorii Schmidt et al. (2006) consider3, ca gru-
pele tiolice, cum ar fi reziduurile cisteinei din proteine repre-
zinta tinta primara a lactonelor sesquiterpene. Ultimele sunt
considerate componente obisnuite ale TO, depistate in special
in radacini. Datoritad acestor lactone, TO exercita de asemenea
proprietati antimicrobiene, antimutagenice, functionand per-
fect in calitate de modulator al cresterii si repelent [19].

Importanta lactonelor din TO a fost demonstrata recent de
Jedrejek et al. (2019), in experimentul carora cel mai puternic
efect protector asupra grupelor tiolice (continut crescut de trei
ori mai mult comparativ cu controlul), a fost determinat in doua
fractii de extracte din radacinile de TO: imbogatite cu derivati
ai lactonei sesquiterpenice si esteri hidroxifenilacetat a inosi-
tolului [20]. Chadwick et al. (2013) au determinat, cad lactonele
sesquiterpene nu exercitd actiune antioxidanta directd, care
ar fi fost atribuita datorita structurii lor, ci datorita prezentei
componentelor aditionale atasate acestora, cum ar fi alcoolul
alilic, care influenteaza activitatea acestora [21]. Si acesta re-
prezinta doar un exemplu, o combinatie unic3, iar compozitia
extractelor poate fi influentata de mai multe conditii.

TO este o sursa bogata de diverse substante biologic active,
iar combinatia lor poate duce la rezultate neasteptate. Drept
exemplu, servesc datele lui Jedrejek et al. (2019), unde doua
fractii Imbogatite cu lactone sesquiterpenice au exercitat ac-
tiune protectoare in cazul oxidarii lipidelor plasmatice si pro-
teinelor cu H,0,/Fe, in timp ce amestecul cu continut sporit
de acid taraxinic-O-B-D-glucozidic, a manifestat un potential
antioxidant mai slab. In plus chiar si tratarea termici a plantei
poate schimba compozitia TO, care In opinia lui Wojtowicz et
al. (2017), poate creste activitatea antioxidanta de cca cinci ori
[22].

In una din publicatiile noastre anterioare, in care a fost de-
scrisd influenta extractelor din frunzele de TO asupra homeos-
taziei tiol/disulfidice, am mentionat importanta concentratiei
extractantului [23]. Mai mult, corelatia statistica dintre diversi
marcheri ai stresului oxidativ din eritrocite sub influenta ex-
tractelor etanolice de concentratii diferite a fost diferita. Prin
lucrarea data reiteram afirmatia anterioara despre importan-
ta tipului de extractant si concentratia acestuia.

Pfingstgraf et al. (2021) au raportat date interesante des-
pre influenta TO in cazul insuficientei hepatice cronice, pro-
vocatd experimental sobolanilor Albino Wistar. Autorii au
observat la aceste animale o epuizare a nivelului de SH, care
insa putea fi prevenita prin administrarea extractului etanolic
(70%) din radacini de TO [24]. Mai mult, SH chiar a crescut
usor, indicand faptul ca anume acest extract a redus sistemic
SO prin eliminarea oxidantilor si mai putin prin cresterea ca-
pacitatii antioxidante [25]. Contrar acestor rezultate, datele
noastre actuale indica faptul, ca doar extractele etanolice de
25% si 40% din frunze pot creste statistic semnificativ nivelul
de tioli. Diferenta observata, poate fi datorata diferitor obiecte
de studiu: serul utilizat in experimentul lui Pfingstgraf si eri-
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et al. (2006) consider that thiol groups such as cysteine pro-
tein residues are primary target group of sesquiterpene lac-
tones. The last are considered as common components of TO,
mainly in the roots. Due to these lactones, TO also exhibits
antimicrobial, antimutagenic, antifeedant, growth-regulating
and repellent properties [19].

Importance of TO lactones was demonstrated recently by
Jedrejek et al. (2019), in whose experiment the strongest ef-
fect on the protection of thiol groups (more than a three-fold
increase in the level of thiol groups in comparison to control)
was determined in two fractions of TO roots extracts: enriched
with sesquiterpene lactones derivatives and hydroxyphenyl-
acetate inositol esters [20]. Chadwick et al. (2013) found that
sesquiterpene lactones do not exert direct anti-oxidative ac-
tion, which is attributable to their structure, but the presence
of additional components attached to them, such as allyl alco-
hol, can affect the activity [21]. And this is just an example of
single combination, but the composition of extracts is influ-
enced by many conditions.

TO is a rich source of different biologically active sub-
stances and their combinations lead to unexpected results.
As an example, in Jedrejek et al. (2019) experiment, two ses-
quiterpene lactones enriched fractions exerted protective ac-
tion in plasma lipids and proteins against oxidation by H,0,/
Fe, but preparation which contained a significant amount of
taraxinic acid-0-f-D-glucoside, showed weaker anti-oxida-
tive potential than first one, characterized by high content of
sesquiterpene lactones-amino acid adducts. Plus, even ther-
mal treatment of plant can change the TO composition, which
by Wojtowicz et al. (2017) can enhance its antioxidant activ-
ity about five times [22].

In one of our previous report, in which was described the
influence of TO leaves extracts on thiol/disulphide homeosta-
sis, we mentioned the importance of extractant concentration
[23]. Moreover, the statistical correlations between different
markers of oxidative stress in RBC under influence of ethanol
extracts of different concentrations were different. Now we
confirm the previous statement, about the importance of the
type of extractant and its concentration, the problemof this
study, having been supplemented by an assessment of the im-
portance of the plant part.

Pfingstgraf et al. (2021) reported data about influence of
TO in experimental acute chronic liver failure, in Albino Wistar
rats. Authors observed a depletion in the level of SH which was
prevented by administration of ethanolic (70%) root extract
of TO [24]. Moreover, SH even slightly increased, indicating
that this extract reduced systemic oxidative stress mainly by
scavenging the oxidants and less by increasing the antioxidant
capacity [25]. Contrary to his results, our present data indi-
cate that only leaves ethanolic extracts of 25% and 40% could
increase statistically significant the level of thiols. The differ-
ence noted maybe due to various objects of study, serum in the
Pfingstgraf’s experiment and erythrocytes in ours, facts that
should be discussed later.

Recently, Majewski et al. (2020) tested two TO phenolic
fractions-from leaves and petals. Both extracts have protective
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trocitele In cazul nostru, cauza, care ar trebui revizuita si su-
pusa discutiei ulterioare.

Recent, Majewski et al. (2020) au testat doua fractii fenoli-
ce de TO, extrase din frunze si petale. Ambele extracte au pre-
zentat efecte protectoare in plasma sanguina, masurate prin
biomarcheri ai SO: scaderea efectiva a nivelului de grupe car-
bonil in proteine (fractia din frunze) si cresterea continutului
de grupe tiolice 1n proteine (fractia din petale). Cantitatea gru-
pelor de tioli din plasma sanguina a crescut de 1,34 ori in cazul
extractului din frunze si de 1,53 in cazul extractului din petale,
comparativ cu martorul [26]. Aceste rezultate consolideaza
notiunea de rol benefic al TO, ca agent protector impotriva de-
teriordrii oxidative a proteinelor. Astfel de date, corespund re-
zultatelor raportate anterioare de Jedrejek et al. In 2017 [27].
Toate probele testate, patru fractii fenolice diferite din frunze
si petale de TO au inhibat carbonilarea proteinelor plasmatice
si oxidarea grupelor tiolice in proteinele plasmatice de catre
oxidanti (H,0,si OH’). Autorii au decis, ca petalele de TO sunt
o sursa mai bogata in flavonoide decat frunzele.

TO este bogat in compusi fenolici, caracterizati prin propri-
etdti antioxidante marcate. Aceasta planta contine polifenoli,
flavonoizii B-sitosterolkaempferolul si quercetina, care au gru-
pe hidroxil. Ultimul, doneaza cu usurintd e- radicalilor liberi
si efectiv 1i neutralizeaza. Prezenta unei grupe hidroxil in TO
creste potentialul antioxidant prin legarea intermoleculara a
legaturii de hidrogen, implicand grupa -SH de tioli non-prote-
ici si enzimele [28].

Potrivit lui Lis et al. (2020) componentele bioactive ale TO
influenteaza continutul de tioli in diferite moduri [29]. Extrac-
tele imbogatite cu acizi cinamici (448 mg GAE/g) si flavonoizi
(377 mg GAE/g), precum si trei fractii de flavonoizi (fractia cu
filonotisflavon, 516 mg GAE/g; fractia cu flavonolignani, 384
mg GAE/g si agliconul fractiei flavon, 632 mg GAE/g) au redus
oxidarea grupei tiolice din proteinele plasmatice tratate cu
H,0,/Fe. Cea mai scazuta activitate a fost determinata in cazul
extractului metanolic din fructe, imbogatit cu polifenoli (188
mg GAE/g) si fractia cu flavonoizi imbogatita cu luteolina (880
mg GAE/g). Autorii au mentionat, ca dozarea componentelor
bioactive este de asemenea importanta in SO. Drept exemplu,
functia tiolilor proteici la oxidarea trombocitelor indusa cu
H,0,/Fe, s-a ameliorat prin administrarea fractiei de filonotis-
flavona (516 mg GAE/g, 10 ug/mL) si prin administrarea de
extract de flavonoide (377 mg GAE/g), si fractia imbogatita cu
luteolina (880 mg GAE/g), a cate 50 pg/mL fiecare. In cazul
tiolilor plasmatici autorii au subliniat importanta materialului
biologic utilizat in experimentele cu TO [29].

Concluzii

Studiile noastre anterioare si actuale demonstreaza, ca
frunzele si radacinile din Taraxacum officinale sunt o sursa
valoroasa de diverse substante biologic active, implicate in di-
ferite mecanisme biochimice, inclusiv protectia antioxidanta.
Extractele din TO influenteaza asupra nivelului tiolic eritroci-
tar, care este dependent de tipul extractantului si concentratia
acestuia. In general, influenta TO tine de micsorarea nivelului
de tioli, mecanism care depinde probabil de continutul for-
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effects in the blood plasma, as measured by biomarkers of oxi-
dative stress: effectively decreased protein carbonylation level
(leaf fraction) and increased content of protein thiol groups
(petal fraction). The number of thiol groups in blood plasma,
increased comparative to the control group 1,34-fold in case
of leaf extract and 1,53-fold in case of petals [26]. These re-
sults strengthen the notion of a beneficial role of TO as a pro-
tective agent against oxidative damage to proteins. Such data
corresponds to previously reported results of Jedrejek et al
in 2017 [27]. All tested samples, four different phenolic frac-
tions from TO leaves and petals inhibited plasma protein car-
bonylation and oxidation of thiol groups in plasma proteins
stimulated by oxidants (H,0,and OH’). Authors decided that
petals of TO are better source of flavonoids than leaves. Also
TO is rich in phenolic compounds, characterized by strong
antioxidant properties. TO contains polyphenols, flavonoids
[3-sitosterolkaempferol and quercetin which have hydroxyl
groups. The last, easily donates e- to free radicals and effec-
tively neutralizes them. The presence of a hydroxyl group rises
TO antioxidant potential through inter molecular hydrogen
bonding, involving the -SH group of non-protein thiols and en-
zymes [28].

According to Lis et al. (2020) bioactive components of
TO influence thiols content in different ways [29]. Cinnamic
acids (448 mg GAE/g) and flavonoids (377 mg GAE/g) en-
riched extracts, as well three flavonoids fractions (philono-
tisflavone fraction, 516 mg GAE/g; flavonolignans fraction,
384 mg GAE/g and flavone aglycones fraction, 632 mg GAE/g)
reduced protein thiol group oxidation in plasma treated with
H,0,/Fe. Lowest activity was determined in case of methano-
lic extract of fruits, enriched with polyphenols (188 mg gallic
acid equivalents (GAE)/g and flavonoid fraction enriched with
luteolin (880 mg GAE/g). Authors mentioned that dosage of
bioactive components able to ameliorate oxidative stress is
different too. As example, H,0,/Fe-induced oxidation of plate-
lets protein thiol functions was ameliorated by preparations
of philonotisflavone fraction (516 mg GAE/g) at 10 pg/mL,
and by flavonoids extracts (377 mg GAE/g), as well luteolin
fraction (880 mg GAE/g) at 50 pg/mL. In case of plasma thiols
authors pointed the importance of biological material [29].

Conclusions

Our previous and present studies demonstrate that Tarax-
acum officinale leaves and roots are a valuable source of dif-
ferent classes of biologically active substances, involved in bio-
chemical mechanisms, antioxidant protection. TO extracts in-
fluence on RBC'’s thiols level depends of type of extractant and
its concentration. The overall influence of TO be to decrease
the thiols level, mechanism which probably depends of their
reduced and oxidized forms level in experimental samples, as
well of various concentrations and combinations of biologi-
cally active substances in different types of extracts. However,
the mechanism of its antioxidant activity remains unclear and
requires further studies.



melor redusa si oxidata din probele experimentale, precum si
de concentratiile, combinatiile substantelor biologic active In
diferite tipuri de extracte. Cu toate acestea mecanismul activi-
tatii sale antioxidante ramane neclar si necesita studii supli-
mentare.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

La moment nu exista o publicatie privind evaluarea actelor
normative prin care a fost sustinuta dezvoltarea medicinei de
familie in Republica Moldova.

Ipoteza de cercetare

Actele normative emise pe anumite domenii au contribuit la
dezvoltarea medicinei de familie in Republica Moldova.

Noutatea adusa literaturii stiintifice din domeniu

Evaluarea actelor normative privind dezvoltarea medicinei
de familie a evidentiat sase domenii, influenta asupra caror a
determinat etapa si nivelul de dezvoltare a asistentei medicale
primare in Moldova. In acelasi timp, analiza efectuati a per-
mis evidentierea unor limite privind dezvoltarea medicinei de
familie.

Rezumat

Introducere. Multe documente internationale publicate
dupa Declaratia din Alma Ata, a. 1978, sustin responsabilitatea
Guvernelor privind reformarea sistemelor de sanatate. Guver-
nul Republicii Moldova (RM) a declarat angajamentul pentru
implementarea medicinii de familie cu scop de mentinere a
sanatatii populatiei dupa declararea independentii tarii. Mo-
dul de reformare a asistentei medicale primare si instituirea
medicinei de familie in tara au fost in focusul acestui studiu.
Obiectivul cercetarii a constat In explorarea abordarii sistemice
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What is not known yet, about the topic

There are no current publications on evaluation of the nor-
mative acts for the development of Family Medicine in the Re-
public of Moldova.

Research hypothesis

The normative acts issued on certain fields have contribut-
ed to the development of Family Medicine in the Republic of
Moldova.

The novelty brought to the scientific literature in the field

The review of the normative acts on the development of
family medicine identified six areas, the impact of which de-
termined the stage and level of development of primary health
care in Moldova. Moreover, the analysis made it possible to
highlight some limitations regarding the development of fami-
ly medicine.

Abstract

Introduction. Numerous international documents pub-
lished since the 1978 Alma-Ata Declaration confirm the re-
sponsibility of governments to reform health systems. The Gov-
ernment of the Republic of Moldova (Moldova) has declared
its commitment to implement family medicine to preserve the
health of the population after the proclamation of the country’s
independence. This study was focused on the ways of reforming
primary health care and the development of family medicine in
the country. The study was aimed to investigate a systematic



in luarea deciziilor la nivel de politici privind implementarea si
functionalitatea medicinei de familie in RM.

Material si metode. Studiul secundar descriptiv a cuprins
perioada anilor 1998-2017 si a constat in identificarea actelor
normative emise de Ministerului Sanatatii (MS) privind asis-
tenta medicala primara pentru a reflecta interventiile la nivel
de politici in sanatate cu scop de implementare a medicinei de
familie In RM. Ordinile MS privind implementarea si functio-
narea asistentei medicale primare au fost selectate pe site-ul
oficial, precum si din alte surse relevante, pentru completarea
studiului in decembrie 2017. Documentele selectate, in numar
de 90, au fost clasificate in sase categorii la propunerea autoru-
lui. Analiza simpla descriptiva a fost aplicata.

Rezultate. Pasii intreprinsi la nivel de politici de sanata-
te pentru implementarea medicinei de familie in RM (1993-
2017) au confirmat complexitatea si continuitatea acestui
proces. Ordinele MS selectate pentru analiza au fost clasifi-
cate conform ariei de interventie si grupate in sase categorii
cum urmeaza: asigurarea prestarii serviciilor In colaborare
cu CNAM (26); aprobarea politica a reformelor asistentei me-
dicale primare (14); prestarea serviciilor medicale primare
(14); Consolidarea capacitatii fortei de munca in domeniul
sanatatii (13); organizarea si functionalitatea facilitatilor de
asistenta medicald primara (12); sistem informational si lu-
cru administrativ (11). Compararea categoriilor propuse de
autor cu elementele fundamentale ale sistemelor de sanatate
propuse de Organizatia Mondiald a Sanatatii (OMS) (2007) a
demonstrat corespunderea acestora. Articolul a permis identi-
ficarea rezultatelor noi privind actele normative in sustinerea
medicinei de familie si descrierea noilor aspecte in luarea de-
ciziilor la nivel de politici privind asistenta medicald primara
in Moldova.

Concluzii. Compararea actelor normative (ordinelor) emi-
se de Ministerul Sanatatii cu elementele fundamentale ale
Cadrului OMS pentru sistemele de sanatate a confirmat abor-
darea sistemica in reformarea si fortificarea sistemelor de
sanatate si concret, a cazului de instituire si implementare a
medicinei de familie In Republica Moldova.

Cuvinte cheie: medicina de familie, Republica Moldova,
acte normative, elemente fundamentale, sisteme de sanatate.

Introducere

Initierea si implementarea unei noi specialitati medicale nu
este o interventie de rutina si de regula este precedata de o ex-
perienta bogata practica, de o serie de nevoi de sanatate neaco-
perite, exprimate de populatie si identificate de societate, dar si
de o serie de decizii politice la nivel mondial si regional [1, 2, 3].
Aceste decizii in timp sunt transformate in contextul national
silocal si promoveaza schimbarea practicii medicale cu impact
prognozat asupra sanatatii populatiei [4]. Un exemplu de acest
gen de interventii in sisteme de sanatate este implementarea in
mai multe tari ale lumii, inclusiv Europene, a medicinii genera-
le/ medicinii de familie la nivel de asistenta medicald primara.
Primele tdri care au initiat schimbarea practicii medicale au
fost Marea Britanie, Olanda si Scotia, apoi si SUA, in anii 60-70 a
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approach to decision-making processes at the policy level on
the implementation and functionality of family medicine in the
Republic of Moldova.

Material and methods. The descriptive secondary study
included the period 1998-2017 and consisted in defining the
normative acts issued by the Ministry of Health (MoH) on pri-
mary health care to reflect interventions at the health policy
level, which aimed at implementing family medicine in Moldo-
va. The MOH orders on the implementation and functioning of
primary health care were retrieved and selected from the offi-
cial website, as well as other relevant sources for the study, be-
ing completed in December 2017. The selected 90 documents
were classified into six categories at the author’s proposal. Sim-
ple descriptive analysis was applied.

Results. The steps taken at the health policy level for im-
plementing family medicine in the Republic of Moldova (1993-
2017), confirmed the complexity and continuity of this proc-
ess. The MOH orders selected for study analysis were classi-
fied depending on the area of intervention and grouped into
six categories as follows: primary health care delivery in col-
laboration with the NHIC (26); political endorsement of pri-
mary health care reforms (14); primary health care provision
(14); strengthening health workforce capacity (13); organiza-
tion and functioning of primary care facilities (12); informa-
tion system and administrative work (11). The categories pro-
posed by the author compared to the fundamental elements of
the health systems proposed by the World Health Organization
(WHO) (2007) showed their relevance. The present article al-
lowed to reveal new findings on regulations to support family
medicine, as well as to describe the new aspects in decision-
making at the level of primary health care policy in Moldova.

Conclusions. The regulations (orders) issued by the Minis-
try of Health compared with the fundamental elements of the
WHO Health Systems Framework confirmed the necessity of a
systematic approach to reform and strengthen health systems
and, particularly, for the development and implementation of
family medicine in the Republic of Moldova.

Key words: family medicine, the Republic of Moldova, nor-
mative acts, fundamental elements, health systems.

Introduction

The development and implementation of a new medical
specialty is not a routine intervention, commonly preceded
by a rich work experience, several unmet health care needs,
expressed by the population and identified by society, as well
as by a series of political decisions both at global and regional
level [1, 2, 3]. These decisions are transformed over time with-
in the national and local context and contribute to changing
medical practice with a predictable impact on the health of the
population [4]. An example of such health system interven-
tions is the implementation of general medicine / family medi-
cine at the level of primary health care within several countries
worldwide, including the European states. The first countries
to initiate a change in medical practice were Great Britain, the
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secolului XX [5, 6]. In 1953, medicii generalisti au fost estimati
a face intre 12 si 30 de vizite la domiciliu in fiecare zi si de a ve-
dea intre 15 si 50 de pacienti in cabinetele lor [5]. Rezultatele
obtinute au servit premisa si au incurajat aderarea la acest pro-
ces guvernelor mai multor tari. Cele mai importante concluzii
si recomandari esentiale au fost generalizate si prezentate sub
forma de Declaratie la Conferinta internationala comuna a Or-
ganizatiei Mondiale a Sanatatii si UNICEF din Alma-Ata, 06-12
septembrie 1978 [1]. Nevoia reformarii sistemelor de sanatate
a fost sustinuta de evidente obiective. Inegalitatea bruta exis-
tentd in starea de sanatate a oamenilor, in special intre tarile
dezvoltate si in curs de dezvoltare, precum si in interiorul ta-
rilor; importanta de baza pentru obtinerea deplind a sanatatii
pentru toti; asigurarea dreptului si datoriei de a participa in-
dividual si colectiv la planificarea si implementarea asistentei
medicale; necesitatea de furnizare de masuri sociale si de sa-
natate adecvate si altele - toate acestea au fost elucidate in fata
Guvernelor tarilor participante la Conferintd internationala din
1978 si a globului intreg dupa conferinta [7].

Este evident ca reformarea sistemului de sanatate este un
proces comprehensiv si mersul acestui depinde de implicarea
frontald a mai multor domenii. Totul incepe cu domeniul politic
de luare a deciziilor, cu domeniul financiar, care va asigura mer-
sul progresiv al reformelor, dar, nu in ultimul rand, este orientat
pe imputernicirea cadrelor medicale si a beneficiarilor, cu pre-
gdtirea acestor pentru acceptarea reformelor.

Guvernul Republicii Moldova (RM) a luat angajamentul pen-
tru implementarea medicinei generale/medicinei de familie cu
scop de mentinere a sanatatii populatiei dupa declararea inde-
pendentei tarii, si in special dupa anul 1997, cand a fost inteme-
iata Catedra universitara de medicind de familie. Pe parcursul
perioadei de implementare a medicinei de familie in schimbul
sistemului de ambulatoriu de sector terapeutic si pediatric,
guvernul tarii, si In special Ministerul Sanatatii, a beneficiat de
asistenta externd. Organizatii donatoare si experti internatio-
nali independenti au contribuit prin consultanta si interventii
directe la implementarea practicii medicale bazate pe activita-
tea echipelor medicilor de familie [8, 9].

Totusi deciziile esentiale au fost luate si promovate de citre
Ministerul Sanatatii. Fenomenul care a ramas in umbra se refe-
ra la existenta unei abordari sistematice a procesului de refor-
mare a asistentei medicale primare, ca traseu pe termen mediu
sau lung. Orientarea pentru abordare sistemica a avut la baza
WHO Health Systems Framework [10]. in studiu ne-am propus
sa identificam prezenta elementelor esentiale mentionate in
cadrul OMS in Ordinele Ministerului Sanatatii emise, si anume:
furnizarea de servicii, resurse umane in sistemul de sanata-
te, sistemul de informare, finantare, conducere/guvernanta
si accesul la medicamente esentiale. Intrebarea de cercetare
este axata pe studierea existentei unei abordari sistemice pe
termen mediu sau lung in reformarea asistentei medicale pri-
mare si instituirea medicinii de familie ca specialitate in Repu-
blica Moldova.

Material si metode

A fost realizat un studiu secundar descriptiv ca urmare a
evaluarii Ordinelor MS privind implementarea si functionarea
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Netherlands and Scotland, then followed by the USA, in the
60s and 70s of the twentieth century [5, 6]. In 1953, general
practitioners were estimated to be making between 12 and 30
home visits each day and seeing between 15 and 50 patients
in their offices [5]. The obtained results served as a prereq-
uisite and encouraged the governments of several countries
to participate in this process. The most important conclusions
and key recommendations were summarized, presenting a
Declaration at the Joint International Conference of the World
Health Organization and UNICEF in Alma-Ata on September
06-12, 1978 [1]. The need to reform health systems was sup-
ported by objective data. Gross inequality in human health, es-
pecially between developed and developing countries, as well
as within countries; the importance of providing health care
for all people; the right and duty to participate individually
and collectively in the planning and implementation of health
care; an adequate level and distribution of social and health
protection, etc. were clarified to the governments of the coun-
tries participating in the 1978 International Conference and
worldwide after the conference [7].

Undoubtedly, the health system reform is a comprehensive
process, its progress depending on the direct involvement of
several areas. It all starts with the political decision-making
process and the financial support, thus providing a progres-
sive course of reforms, which equally importantly focuses on
authorising and training health workers and beneficiaries for
accepting the reforms.

The Government of the Republic of Moldova (Moldova) has
committed to implement general medicine / family medicine in
order to maintain public health care after the proclamation of
the country’s independence, and especially since 1997, when
the University Department of Family Medicine was founded.
During the period of implementation of family medicine in-
stead of the outpatient therapeutic and paediatric systems, the
government along with the Ministry of Health were provided
with external assistance. Donor organizations and independ-
ent international experts, through consultation and direct in-
terventions, have contributed to the implementation of medical
practice based on the activity of primary care physicians [8, 9].

However, the major decisions were made and promoted by
the Ministry of Health. The phenomenon that has remained
unclear refers to the systematic approach of the primary
health care reforming, as a medium or a long-term process.
The guidance for the systemic approach was based on the
WHO Health Systems Framework [10]. The present study was
aimed to identify the presence of key elements mentioned by
WHO in the issued orders of the Ministry of Health, namely:
health service delivery, health human resources, information
system, funding, leadership / governance, and access to essen-
tial medicines. The research question focused on the study of
a medium or long-term systemic approach related to the pri-
mary health care reforms and the implementation of family
medicine as a specialty in the Republic of Moldova.

Material and methods

A descriptive secondary study was conducted after assess-
ing the MOH Orders on the implementation and functioning of



asistentei medicale primare 1n baza activitatii echipelor medi-
cilor de familie.

Studiul s-a desfiasurat in perioada ianuarie 2017-martie
2020 si a cuprins colectarea datelor pentru perioada anilor
1998-2017 (primele 6 luni), sistematizarea si analiza datelor
colectate, gruparea datelor conform categoriilor propuse, com-
pararea datelor cu elementele fundamentale pentru sistemele
de sanatate (OMS, 2007), descrierea si concluzionarea. Selecta-
rea Ordinelor MS a avut loc de pe site-ul oficial (http://ms.gov.
md/legislatie?field_legtip_tid=13) prin examinarea denumirii
si partii decisive a ordinului privind referirea la asistenta me-
dicala primara sau activitatea echipelor medicilor de familie.
De rand cu sursa oficial3, alte surse relevante au fost utilizate
pentru completarea listei actelor normative. Au fost selectate
total 90 de documente, care au fost supuse analizei descriptive
simple si grupate in sase categorii. Categoriile au fost propuse
de autor si printre acestea s-au regasit: (1) Aprobarea politica
a reformelor asistentei medicale primare; (2) Asigurarea pre-
starii serviciilor in colaborare cu CNAM; (3) Prestarea servici-
ilor medicale primare; (4) Organizarea si functionalitatea faci-
litatilor de asistenta medicala primara; (5) Sistem informatio-
nal si lucru administrativ; si (6) Consolidarea capacitatii fortei
de munca In domeniul sanatatii. Publicatia despre elementele
fundamentale pentru sistemele de sanatate, ca standard pentru
comparare, a fost identificata pe site-ul oficial OMS. Protocolul
studiului a fost aprobat de Comitetul de etica a cercetarii al
Universitatii de Stat de Medicina si Farmacie ,Nicolae Teste-
mitanu”, proces verbal nr. 99, din 18.09.2017).

Rezultate

Studiul a Inceput in ianuarie 2017 cu cautarea si selectarea
de pe site-ul oficial a ordinelor Ministerului Sanatatii emise in
perioada anilor 1998-2017 privind asistenta medicala primara.
La moment au fost gasite doar ordine emise incepand cu anul
2005 si pana in 2016. Numarul ordinelor selectate a variat In
functie de anul emiterii, cu o tendinta spre majorare a numa-
rului actelor normative catre anii 2013-2016. Mai multe detalii
sunt prezentate in Figura 1.
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primary health care based on the activity of family physician
teams.

The study was carried out from January 2017 to March 2020
and included data collection for the period of 1998-2017 (first
6 months), systematization and data analysis, grouping of data
according to the suggested categories, comparing data with
the baseline data for health systems (WHO, 2007), description
and conclusion. The MOH Orders were retrieved and selected
from the official website (http://ms.gov.md/legislatie?field_
legtip_tid=13) by examining their title and the relevant part
related to the primary health care or the activity of the family
physician teams. Along with the official source, other relevant
sources were used to compile the list of regulations. 90 docu-
ments were selected, which underwent a simple descriptive
analysis and grouped into six categories. The author suggested
the following categories, which included (1) the political en-
dorsement of primary health care reforms; (2) health service
delivery in collaboration with the NHIC; (3) primary health care
provision; (4) organization and functioning of primary health
care facilities; (5) information system and administrative work;
and (6) strengthening health workforce capacity. The baseline
data of health systems, used as standards for comparison, have
been identified on the official WHO website. The protocol of the
study was approved by the Research Ethics Committee of the
Nicolae Testemitanu State University of Medicine and Pharma-
cy, (minutes no. 99, dated on September 18, 2017).

Results

The study started in January 2017 by searching on the of-
ficial website and selecting the orders on primary care of the
Ministry of Health, issued during 1998-2017. Currently, the
orders issued from 2005 to 2016 have only been found. The
number of selected orders varied depending on the year of is-
sue, showing an increasing tendency in the number of regula-
tions during 2013-2016. More detailed information is provided
in Figure 1.

The total number of MOH orders, included in the study, was
90 regulations. For the convenience of the applied descriptive
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Fig. 1 Numarul de Ordine ale Ministerul Sanatatii, emise pe parcursul anilor 2005-2016, incluse in studiu.
Fig. 1 The number of Orders issued by the Ministry of Health in 2005-2016 that were included in the study.
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Numarul total de ordine incluse in studiu a constituit 90 de
acte normative. Pentru comoditatea analizei simple descriptive
aplicate a fost nevoie de clasificarea si gruparea acestor. Autorul
a examinat denumirea si continutul fiecarui ordin In parte. Prin
urmare la propunerea autorului au fost identificare sase dome-
nii prioritare de aplicare a ordinelor; si anume: (1) Aprobarea
politica a reformelor asistentei medicale primare; (2) Asigura-
rea prestarii serviciilor in colaborare cu CNAM; (3) Prestarea
serviciilor medicale primare; (4) Organizarea si functionalita-
tea facilitatilor de asistentda medicala primara; (5) Sistem in-
formational si lucru administrativ; si (6) Consolidarea capaci-
tatii fortei de munca in domeniul sanatatii.

Repartizarea numarului de acte normative privind asisten-
ta medicala primara incluse in studiu in functie de clasificarea
aplicata a fost prezentatd in figura 2. Cele mai multe ordine (26)
au fost emise in domeniul prestarii serviciilor medicale primare
in colaborare cu Compania Nationala de Asigurari in Medicina
(CNAM). Numarul egal de acte normative (14) au fost emise 1n
domeniile de aprobare politica a reformelor asistentei medica-
le primare si prestarea serviciilor medicale primare si accesul
la medicamente esentiale. in ordine de descrestere numarul or-
dinelor emise a fost urmator: Consolidarea capacitatii fortei de
munca in domeniul sanatatii (13), organizarea si functionali-
tatea facilitatilor de asistentda medicald primara (12) si sistem
informational si lucru administrativ (11) (Figura 2).

Aprobarea politicd a reformelor asistentei medicale
primare

Medicina de familie a fost inclusa In Registru de stat al
specialitatilor medicale in anul 1993 prin Ordinul MS Nr. 40
din 02.04.1993 privind legiferarea specialitatii ,Medic gene-
ralist/de familie”. Au urmat Hotararea Guvernului RM nr. 668
(17.07.1997) ,,Cu privire la aprobarea Conceptiei reformarii
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analysis, these had to be classified and grouped. The author
examined the title and content of each order and identified six
priority areas for implementing the orders, namely: (1) politi-
cal endorsement of primary care reforms; (2) health service
delivery in collaboration with the NHIC; (3) primary health
care provision; (4) organization and functioning of the prima-
ry health care facilities; (5) information system and adminis-
trative work; and (6) strengthening health workforce capacity.

The regulations on primary health care included in the
study were distributed according to the classification applied,
as shown in Figure 2. Most orders (26) issued referred to pri-
mary health care in collaboration with the National Health In-
surance Company (NHIC). An equal number of regulations (14)
have been issued on political endorsement of primary health
care reforms, primary health care provision and accessibility to
essential medicines. In descending order, the number of orders
issued was distributed as follows: strengthening health work-
force capacity (13), organization and functioning of primary
health care institutions (12), and information system and ad-
ministrative work (11) (Figure 2).

Political endorsement of primary care reforms

Family medicine was included in the National Register of
Medical Specialties in 1993 by the Order of the Ministry of
Health no. 40 dated on April 04, 1993 laying down legislation
for the specialty of the specialty “General practitioner / family
doctor”. This was followed by the Government Decree of the
Republic of Moldova no. 668 (of July 17,1997) “On the devel-
opment of Primary Health Care (PHC)", then the Order of the
Ministry of Health no. 200 (of August 19, 1997) “On primary
health care reform in the Republic of Moldova” and the Order
of the Ministry of Health no. 163 (of May 21, 1998)

During 1998-2010, the activity of family medicine was

(6) Consolidarea capacitatii fortei de munca in domeniul
sanatatii

(5) Sistem informational si lucru administrativ

(4) Organizarea si functionalitatea facilitatilor de asistenta
medicala primara

(3) Prestarea serviciilor medicale primare si accesul la
medicamente esentiale

(2) Asigurarea prestarii serviciilor in colaborare cu CNAM

(1) Aprobarea politica a reformelor asistentei medicale primare

Perioada anilor 2005-2016

o

5 10 15 20 25 30

Fig. 2 Numarul total de Ordine ale Ministerului Sanatatii emise pe parcursul anilor 2005-2016 in functie de clasificarea aplicata.
Fig. 2 The total number of the Ministry of Health Orders issued in 2005-2016 depending on the classification used.



sistemului Asistentei Medicale in RM in conditiile economice
noi pentru 1997-2003” si Hotdrarea Guvernului RM nr.1134
(09.12.1997) ,,Cu privire la dezvoltarea AMP”, apoi Ordinul MS
nr. 200 (19.08.1997) ,Privind reforma medicinei primare in
Republica Moldova” si Ordinul MS nr. 163 (21.05.1998) ,Con-
tinuitatea reformelor AMP pe principiul medicului de profil
general / de familie”.

Incepand cu anul 1998 si pani in 2010 activitatea medici-
nii de familie a fost reglementata de prevederile Ordinului Mi-
nisterului Sanatatii al Republicii Moldova nr. 163 din 21.05.98
»Continuitatea reformelor AMP pe principiul medicului de
profil general/de familie”. Ordinul mentionat continea Regu-
lamentul alegerii libere a medicului din sectorul asistentei
medicale primare si inscrierea populatiei pe listele proprii ale
medicului de profil general (de familie), formularele necesare
si modul de completare a acestora; Regulamentul medicului
de profil general/de familie; Profesiograma (Caracteristica de
calificare profesionala a medicului de profil general/de fami-
lie); Regulamentul asistentei medicale de profil general; Pro-
fesiograma asistentei medicale de profil general (caracteristi-
ca de calificare). Ordinul MS nr. 695 din 13.10.2010 Cu privire
la Asistenta Medicala Primara din Republica Moldova a sub-
stituit Ordinului nr. 163 din anul 1998. Acest ordin a aprobat
Profesiograma medicului de familie, Profesiograma asistentu-
lui medical de familie, a stabilit numarul optimal de populatie
pentru un Centru de sandtate de la 4500 locuitori. Prin ace-
lasi ordin Centru Medicilor de familie raional a fost abilitat cu
functia de Centru organizator-metodic pentru toate institutiile
de asistentd medicald primara din teritoriu, inclusiv private si
autonome. Centrului Medicului de familie a fost atribuit rolul
de Centru de resurse si furnizor de servicii medicale primare
de baza si aditionale populatiei din teritoriu, conform preve-
derilor actelor normative 1n vigoare. Anexele la acest Ordin au
inclus Norme de reglementare a Asistentei Medicale Primare
din Republica Moldova si Profesiograma medicului de familie,
Profesiograma asistentului medical de familie, si Normativele
de personal pentru asistenta medicald primara.

Cu trei ani mai devreme prin Ordinul MS nr. 404 din
30.10.2007 Cu privire la delimitarea juridica a asistentei me-
dicale primare la nivel raional urmatoarele obiective au fost
determinate ca majore: a) sporirea accesibilitatii la asistenta
medicala primara si a promptitudinii in acordarea acesteia,
in special in localitdtile rurale ale raionului; b) Tmbunatati-
rea calitatii serviciilor medicale prin ameliorarea nivelului
profesional si tehnologic, orientat spre asigurarea securitatii
pacientului si respectarea drepturilor acestuia; c) ameliorarea
indicatorilor de sanatate prin realizarea masurilor de profila-
xie, de tratament al bolilor si a activitatilor de supraveghere si
reabilitare a pacientilor in conformitate cu normele stabilite
in conditii de ambulator si la domiciliu, precum si mobilizarea
comunitatii in sustinerea modului sanatos de viata si diminu-
area actiunii factorilor de risc; d) asigurarea si coordonarea
continuitatii si succesivitatii procesului curativ-diagnostic
si asigurarea suportului consultativ-metodic si informatio-
nal pentru toate Centrele de Sanatate din componenta sa si
pentru cele autonome; e) asigurarea conditiilor echitabile de
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regulated by the provisions of the Order of the Ministry of
Health of the Republic of Moldova no. 163 of May 21, 1998,
on “Continuity of PHC reforms on the principle of a general /
family doctor”. The order contained the Regulation on the free
choice of the PHC doctor and registration of the population in
the general lists of the general (family) practitioner, as well
as the necessary forms and procedures for filling them out;
general / family practitioner’s regulations; the Professiogram
(Professional qualification characteristics of a general / fam-
ily doctor); General Health Care regulations; professiogram
of General Health Care (qualification characteristics). MOH
Order no. 695 of October 13, 2010 on ,Primary Health Care
in the Republic of Moldova” replaced the Order no. 163 dated
on 1998. This order approved the professional profile of the
family practitioner and of the family nurse and determined
the optimal patient population size for a Health Center with-
in the region’s population of 4500 inhabitants. By the same
order, the Regional Family Physician Center was assigned as
the Organizational and Methodological Center for all primary
health care establishments across the territory, including the
private and autonomous ones. In accordance with the provi-
sions of the current regulations, the Family Physicians Center
was additionally assigned as a Resource Center and a provider
of basic and extra primary health care services to the popula-
tion across the territory. The annexes to this Order included
regulations on Primary Health Care in the Republic of Moldo-
va, as well as the professiogram of the family practitioner, the
professiogram of the family nurse practitioner, and the Staff
Regulations for primary care assistance.

Three years earlier, by the Order of the Ministry of Health
no. 404 of October 30, 2007, the following major objectives on
the legal delimitation of regional primary health care were de-
termined: a) increasing the availability of primary health care
and its timeliness, especially in rural areas of the district; b)
improving the professional and technological quality of health
care services, aimed at ensuring patient safety and respect for
their rights; c) improving health indicators by implementing
adequate preventive measures, treatment of diseases, follow-
up means and rehabilitation of patients in accordance with
outpatient and home policies, as well as mobilize the commu-
nity to support healthy lifestyles and reduce the risk factors;
d) ensuring and coordinating the continuity and succession of
the treatment and diagnostic process, as well as the consulta-
tive, methodological and informational support of all Health
Centers included in its composition, as well as of the autono-
mous ones; e) providing equal conditions for the development
of all health centers involved and creating conditions for their
legal delimitation. The practical challenges for implementing
the objectives required external assistance within the health
care system.

The development and implementation of the system to
provide and improve the quality of health care services was
supported by the Order of the Ministry of Health no. 139 of
March 03, 2010, on delivering quality health services within
health care institutions. According to this Order, health care
institutions will develop their own quality assurance system
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dezvoltare a tuturor Centrelor de Sanatate din componenta sa
si crearea conditiilor pentru delimitarea juridica a acestora.
Complexitatea si dificultate implementarii practice a obiecti-
velor trasate a solicitat asistenta externd acordata in sistemul
sanatatii.

Dezvoltarea si implementarea unui sistem de asigurare si
imbunatatire a calitatii serviciilor medicale a fost sustinut de
Ordinul MS Nr. 139 din 03.03.2010 Cu privire la asigurarea
calitatii serviciilor medicale 1n institutiile medico-sanitare.
Conform acestui Ordin Institutiile medico-sanitare vor dez-
volta pana la finele primului semestru al anului 2010 si vor
aplica incepand cu semestrul I al anului 2010 propriul sistem
de asigurare a calitatii (Consiliul Calitatii, integrat cu: sistemul
de Audit medical; activitatea de implementare a Protocoalelor
clinice nationale, Standardelor medicale si cea de elaborare si
implementare a Protocoalelor clinice institutionale, Protocoa-
lelor clinice a locului de lucru; activitatea de evaluare de catre
colegi; Comitetul de Bioeticd; Comitetul Formularului Farma-
coterapeutic institutional etc.), avind componente diferenti-
ate, reiesind din potentialul logistic propriu, cu respectarea
prevederilor prezentului ordin.

Asigurarea prestdrii serviciilor in colaborare cu CNAM

Dupa introducerea Asigurdrilor Obligatorii in Medicina a
fost emis un numar de Ordine comune al Ministerului Sanata-
tii si Companiei Nationale de Asigurari in Medicina. Ordinile
comune emise in anii 2005-2006 au fost cu referire la trata-
mentul pacientilor. Prin Ordinul MS nr. 490 din 27.12.2005
»,Cu privire la medicamentele compensate din fondurile asi-
gurarii obligatorii de asistentda medicala” au fost aprobate 53
denumiri internationale de medicamente compensate. Lista
medicamentelor compensate a fost revizuita si modificata
pe parcursul anilor de activitate pana in prezent. Alte aspec-
te sustinute prin acte normative au tinut de Regulamentul cu
privire la organizarea tratamentului in conditii de ambulator
a unor maladii cronice cu diagnosticul confirmat in stadiul de
acutizare, acordat de medicul de familie si echipa sa. Ulterior
au fost aprobate Normele metodologice de supraveghere me-
dicald a unor bolnavi cu afectiuni de lunga durata.

Tncepénd cu anul 2008, anual au fost emise Ordine ale Mi-
nisterul Sanatatii si Compania Nationala de Asigurari in Me-
dicina privind aprobarea Normelor metodologice de aplicare
in anul 2008 a Programului unic al asigurarii obligatorii de
asistenta medicala. Aceste ordine au fost elaborate In temeiul
prevederilor Hotararii Guvernului nr. 1387 din 10 decembrie
2007 ,,Cu privire la aprobarea Programului Unic al asigurarii
obligatorii de asistenta medicala”. Pe parcursul anilor 2008-
2016 au fost emise 16 ordine In domeniul vizat.

Prin Ordinul MS nr. 137/54 A din 27.03.2008 se aproba
Regulamentul privind validarea indicatorilor de performanta
profesionala a muncii personalului medical. Urmatorul Ordin
MS nr. 142/68-A despre aprobarea Regulamentului privind
criteriile de indeplinire si modul de validare a indicatorilor
de performanta a fost emis pe 27.02.2014. De la indicatorii de
performanta cantitativi stabiliti initial s-a parcurs la indicatori
de performanta de calitate.
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until the end of the first semester of 2010 and will apply it
from the second semester of 2010 (Health Quality Council in-
tegrated with the Health Care Audit System; implementation
of the National Clinical Protocols and Health Care Guidelines,
as well as elaboration and implementation of Institutional
Clinical Protocols, Workplace Clinical Protocols; peer review
activities; Bioethics Committee; Institutional Pharmacothera-
peutic Form Committee etc.), having differentiated compo-
nents based on their own logistics and in accordance with the
provisions of this present order.

Providing health service delivery in collaboration with
NHIC

Following the introduction of Compulsory Health Insur-
ance, the Ministry of Health and the National Health Insurance
Company issued a series of joint orders. The joint orders is-
sued in 2005-2006 referred to the treatment of patients. By
the Order of the Ministry of Health no. 490 of December 27,
2005, regarding drug reimbursement at the cost of Compul-
sory Health Insurance, 53 international reimbursable medi-
cines were approved. The list of reimbursable drugs has been
revised and completed over the years. Other aspects sustained
by normative acts related to the Regulation on the organiza-
tion of outpatient care of chronic diseases in the acute stage,
diagnostically confirmed by the family doctor and health care
team. Subsequently, the methodological standards for medi-
cal follow-up of patients with long-term conditions were ap-
proved.

Since 2008, orders of Ministry of Health and the National
Health Insurance Company have been issued annually on the
approval of the Methodological Standards for a Unified Com-
pulsory Health Insurance Program in 2008. These orders were
developed based on the provisions of the Government Deci-
sion no. 1387 of December 10, 2007 “On the approval of a Uni-
fied Compulsory Health Insurance Program”. During the years
2008-2016, 16 orders were issued on the target area.

By the Order of the Ministry of Health no. 137/54 A, dat-
ed on March 27, 2008, the Regulation on approval of profes-
sional performance indicators for medical staff was approved.
Next MOH Order no. 142/68-A 142/68-A “On Approval of the
Regulation on the Performance Criteria and the Procedure for
Confirming Performance Indicators” was issued on February
27,2014. The originally established quantitative performance
indicators were switched towards the quality performance in-
dicators.

Primary Health Care Delivery

The issue of Primary Health Care Delivery has imposed
new or complex tasks on the family physician team by new
regulations, sometimes in the absence of sufficient condi-
tions for medical practice and training of medical personnel.
These responsibilities included the treatment of outpatients,
preventive mass screening of the population, care of the pae-
diatric patient population according to the developed stand-
ard, mental care, provision of contraceptive services, cancer
screening, cervical screening, care actions in case of violence.
In 2009-2010, the project “Supporting Health Care Reform
by Strengthening Primary Health Care in Moldova” was im-



Prestarea serviciilor medicale primare

Prestarea serviciilor medicale primare este compartimen-
tul care prin Actele noi normative a atribuit sarcini complexe
sau noi echipei medicului de familie, uneori in lipsa conditiilor
suficiente pentru practica medicala si instruirii cadrelor me-
dicale. Printre aceste atributii s-au regasit tratamentul pacien-
tilor in conditii de ambulatoriu, organizarea in masa a exame-
nului profilactic al populatiei, ingrijirea populatiei pediatrice
conform standardului elaborat, ingrijiri mentale, asigurarea
cu contraceptive, screening-ul oncologic, screening-ul cervi-
cal, actiuni pentru Ingrijiri in caz de violenta.

In perioada anilor 2009-2010 s-a desfisurat Proiectul
»Suport pentru Reforma Sanatatii prin Fortificarea Asistentei
Medicale Primare in Moldova”. in aceeasi perioadd un numar
de ordine al Ministerului Sanatatii au vizat domeniul calita-
tii serviciilor medicale 1n institutiile medico-sanitare, inclusiv
primare. Printre acestea putem mentiona Ordinul MS nr. 139
din 03.03.2010 Cu privire la asigurarea calitatii serviciilor
medicale In institutiile medico-sanitare. Un act general a fost
declarat conform Ordinului MS nr. 1087/721A din 30.12.2016
Despre aprobarea Regulamentului privind Inregistrarea per-
soanei la medicul de familie din institutia medico-sanitara ce
presteaza asistentd medicald primara in cadrul asigurarii obli-
gatorii de asistenta medicala.

Organizarea si functionalitatea facilitatilor de asisten-
td medicald primarad

In scopul optimizirii inciperilor si suprafetelor institutii-
lor de asistentd medicald primara a fost emis Ordinul MS nr.
111 din 17 martie 2008 ,Cu privire la aprobarea cerintelor
pentru sediile institutiilor de asistentd medicald primard”. In
perioada anilor 2012-2016 au fost emise sapte Ordine ale Mi-
nisterului Sanatatii privind Nomenclatorul Institutiilor Medi-
co-Sanitare Publice de asistentd medicald primara. In perioa-
da 2007-2013 sase ordine al MS au vizat toate aspectele legate
de exploatarea transportului sanitar oferit de guvern institu-
tiilor de asistenta medicala primara pentru sporirea accesului
populatiei la servicii.

Mai tarziu, prin Ordinul MS nr. 42 din 04.02.2016 ,,Cu privi-
re la instituirea functiei de coordonare organizator-metodica
pentru toate institutiile de asistentd medicala primara din te-
ritoriu”, Centrele de Sanatate de nivel raional au fost abilitate
cu functia de coordonare organizator-metodica pentru toate
institutiile de asistentd medicala primara din teritoriu, inclusiv
pentru cele private si Centrele de Sanatate autonome, cu rol de
Centru de resurse si furnizor de servicii medicale primare de
baza si aditionale populatiei din teritoriu. Conform Ordinului
MS nr. 275 din 14.04.2016 ,Cu privire la centralizarea datelor
de evidenta statistica medicala in asistenta medicala primara”
-.Sefii IMSP Centre de Sdndtate de nivel raional, responsabile
de coordonarea organizator-metodicd pentru toate institutiile
de asistentd medicald primard din teritoriu, Centrele de Sdnd-
tate autonome, inclusiv pentru cele private si de generalizarea
datelor statistice la nivel teritorial: vor coordona si vor asigura
instruirea privind intocmirea documentatiei statistice medicale,
vor efectua controlul cu privire la corectitudinea intocmirii, vor
asigura colectarea ddrilor de seamd statistice (anuale si peri-
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plemented. During the same period, a number of MOH orders
focused on the quality of medical services in medical institu-
tions, including the primary care ones.

The Order of the Ministry of Health No. 139 of March 03,
2010 “On ensuring the quality of medical services in medi-
cal institutions” should be mentioned. A general act was an-
nounced by the Order of the Ministry of Health No. 1087 /
721A of December 30, 2016 “On the approval of the Regula-
tions for registering persons at the family physician engaged
within medical and sanitary institutions of Primary Health
Care under the Compulsory Health Insurance”.

Organization and functioning of Primary Health Care
Facilities

To optimize the spaces and surfaces of primary health care
institutions, the Order of the Ministry of Health no. 111 of
March 17, 2008 on the approval of the clinic spaces required
for primary health care institutions. In 2012-2016, seven MOH
Orders were issued on the Nomenclature of Public Medical
and Sanitary Institutions of Primary Health Care. In 2007-
2013, six MOH orders dealt with all aspects related to medical
transportation provided by the government to primary care
institutions to increase the population’s access to services.

Later on, by the Order of the Ministry of Health No. 42
of February 04, 2016 “on the function of organizational and
methodological coordination for all primary health care insti-
tutions on the territory”, the local primary health care insti-
tutions were assigned as organizational and methodological
coordination bodies for all primary health care institutions on
the territory , including the private and autonomous health
centers, thus, acting as resource centers and providing basic
and complementary primary health care to the population on
the target territory. According to the MOH Order no. 275 dated
on April 14, 2016 on the centralization of medical and statisti-
cal data collection in primary health care , “all the directors
of District Health Centers, responsible for organizational and
methodological coordination of all primary health care insti-
tutions on the territory, of the autonomous health centers, in-
cluding the private ones and those responsible for generalized
statistical data collection on the territory will: coordinate and
provide training on statistical medical record documentation,
monitor recordkeeping accuracy, ensure the collection of statis-
tical reports (annually and periodically) and their submission to
the Center of the National Health Administration”.

Information system and administrative work

One of the factors characterizing the population’s access to
health services is access to information. The main document
in the activity of the family physician is the Order of the Minis-
try of Health no. 303 of May 06, 2010 on access to information
of one’s own medical data and to a list of medical interven-
tions requiring the patient’s informed consent. Since the im-
plementation of Family Medicine until 2013, no attempts were
made in the country to facilitate date collection, storage and
processing of data via electronic files. On October 22, 2015, ac-
cording to the Order of the Ministry of Health no. 849 of Octo-
ber 21, 2015, the Technological Strategy for the Development
of the Automated Information System of Primary Health Care



Family medicine in the regulatory acts of Moldova

odice) si prezentarea acestora Centrului National de Manage-
ment in Sdndtate”.

Sistem informational si lucru administrativ

Unul dintre factorii care caracterizeaza accesul populatiei
la serviciile medicale este accesul la informatie. Un document
de baza in activitatea medicului de familie este Ordinul MS nr.
303 din 06.05.2010 ,,Cu privire la asigurarea accesului la in-
formatia privind propriile date medicale si lista interventiilor
medicale care necesita perfectarea acordului informat”. De la
instituirea medicinii de familie si pana in anul 2013 nu au fost
inregistrate Incercari la nivel national de a promova colecta-
rea, stocarea si procesarea datelor utilizand fisiere electroni-
ce. In 22 octombrie 2015, conform Ordinului MS nr. 849 din
21.10.2015 ,Cu privire la organizarea sedintei de prezentare
a SIA Asistenta Medicald Primara (AMP)”, a fost prezentata
Strategia tehnologica de dezvoltarea a Sistemului Informatio-
nal Automatizat Asistentda Medicalda Primara. Catre anul 2020
din aproape 300 de institutii de asistentd medicala primara
aproape 40 au pus 1n aplicare partiala SIA AMP.

Consolidarea capacitdtii fortei de munca in domeniul
sdnatatii

Apogeul politicilor de gestionare a cadrelor medicale in pe-
rioada anilor 1998-2016 a fost Ordinul MS nr. 791/467A din
12.10.2015 ,,Cu privire la practica medicului de familie”, care
a aprobat Regulamentul privind practica medicului de fami-
lie, in conformitate cu prevederile Legii ocrotirii sanatatii nr.
411 din 28 martie 1995, Legii nr. 1585-XIII din 27 februarie
1998 ,Cu privire la asigurarea obligatorie de asistenta medi-
cald”, Hotararii Guvernului nr. 1471 din 24.12.2007 ,,Cu privire
la aprobarea Strategiei de dezvoltare a sistemului de sana-
tate in perioada 2008-2017". Regulamentul privind practica
medicului de familie descrie modul de formare si gestionare
a practicii medicului de familie, care reprezinta un teritoriu
bine determinat si locuitorii acestora, in numar ce nu depa-
seste prevederile normativelor aprobate. Ordinul MS Nr. 383
din 08.11.2009 ,Cu privire la acordarea suportului institutii-
lor medico-sanitare de asistenta medicala primara” a obligat
Rectorul Universitatii de Stat de Medicina si Farmacie ,Nicolae
Testemitanu” sa organizeze deplasarea in Centrele Medicilor
de Familie a medicilor rezidenti, pentru activitate in localita-
tile rurale fara medic de familie, pe termen de 3 luni, conform
necesitatilor stabilite (lipsa a 346 de medici de familie in Sis-
temul National de Sanatate la acel moment).

In anii 2009-2010 medicii de familie au beneficiat de un
numadr de ateliere de instruire in cadrul proiectului ,Suport
pentru Reforma Sanatatii prin Fortificarea Asistentei Medicale
Primare in Moldova”, finantat de Comisia Europeana. In vede-
rea imbunatatirii capacitatilor sistemului de sanadtate primar
pentru a putea raspunde necesitatilor de sanatate publica si
la implementarea prevederilor relevante ale Strategiei de dez-
voltare a Sistemului de Sanatate pe perioada 2008-2017, in
perioadele octombrie 2009-iunie 2010 a fost realizata instrui-
rea de 2 saptamani cu tematica ,Comunicarea si Managemen-
tul Practicii Medicale in Asistenta Medicala Primara” (ordin
MS nr. 348 din 14.10.2009 ,,Cu privire la organizarea instruirii
medicilor de familie Tacis”), si instruirea de 3 zile cu tematica
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(PHC) was presented regarding the organization of the pres-
entation meeting of AIS Primary Health Care. By 2020, out of
nearly 300 primary health care facilities, almost 40 have par-
tially implemented AIS PHC.

Strengthening health workforce capacity

The apogee of the policy of medical practice management
during 1998-2016 was the Order of the Ministry of Health
no. 791 / 467A of October 12, 2015 regarding the practice
of the family doctor, which approved the Regulation on the
practice of a family doctor, in accordance with the provisions
of the Public Health Act no. 411 of March 28, 1995, Law No.
1585-XIII of February 27, 1998 “On compulsory health care
insurance”, Government Decision no. 1471 of December 24,
2007 “On the approval of Health Care System Strategy in the
period 2008-2017". The regulation on the practice of the fam-
ily doctor describes the way of training and management of
the practice of the family doctor, which is a clearly delimited
territory and its inhabitants for an amount not exceeding the
provisions of the approved regulations. By the MOH Order no.
383 of November 08, 2009, in terms of support for primary
health care institutions, the Rector of the Nicolae Testemitanu
State University of Medicine and Pharmacy was obliged to en-
gage resident physicians to work within rural areas in family
medicine centers that lack a family doctor, for a period of 3
months, according to the established needs, since there was
a shortage of 346 family doctors within the National Health
System at that time.

In 2009-2010, family doctors participated in a number
of training workshops within the project on “Supporting the
Health Care Reform by Strengthening Primary Health Care in
Moldova”, funded by the European Commission. To improve
the health service capacity of primary health care in terms of
responding to public health requirements and implementing
the relevant provisions of the Health System Development
Strategy in 2008-2017, a two-week training was conducted
during October 2009-June 2010 on the topic “Communication
and Management of Primary Health Care Practice” (MOH Or-
der no. 348 of October 14, 2009 on organization of family med-
icine training Tacis), and a 3-day training on “Management of
primary care institutions” (MOH Order no. 361 of October 28,
2009 on organization family medicine training). The Ministry
of Health and Nicolae Testemitanu SUMPh focused on family
medicine training, which started with a 6-month primary spe-
cialization course and one-year internship in 1993, followed
by a three-year residency in the specialty (1998), further de-
velopment of numerous thematic courses (2003) and, finally,
training of students in the Family Medicine specialty (2007).

Discussion

It is increasingly clear that health systems capable of deliv-
ering services equitably and efficiently are essential to improv-
ing health. Thus, many global health initiatives now focus on
strengthening health systems in support of the country’s health
policies [11, 12, 13, 14]. The measures taken to reform primary
health care and introduce family medicine in the Republic of
Moldova at the level of health policy confirm the complexity and



»,Managementul institutiilor de asistentda medicald primara”
(ordin MS nr. 361 din 28.10.2009 ,,Cu privire la organizarea
instruirii medicilor de familie”). Formarea cadrelor medicale
pentru medicina de familie a fost in vizorul Ministerului Sa-
natatii si USMF ,Nicolae Testemitanu” si a pornit cu curs de
specializare primara cu durata de 6 luni si curs de internatura
cu durata de un an in 1993, ca mai apoi de continue cu curs
de rezidentiat la specialitate cu durata de trei ani (1998), nu-
meroase cursuri de perfectionare tematica (2003) si In final
cu formarea studentilor la specialitatea Medicina de familie
(2007).

Discutii

Exista dovezi crescande ca sistemele de sanatate care pot
furniza servicii in mod echitabil si eficient sunt esentiale pen-
tru obtinerea unei stari de sanatate imbunatatite. Astfel, mul-
te initiative globale de sanatate incorporeaza acum atentia la
consolidarea sistemelor de sanatate in sprijinul pe care il ofe-
ra tarilor [11, 12, 13, 14]. Pasii Intreprinsi pentru reformarea
asistentei medicale primare si implementarea medicinii de fa-
milie In Republica Moldova la nivel de politici de sanatate con-
firma complexitatea si continuitatea acestui proces. in urma
studiului efectuat pentru identificarea Ordinelor Ministerului
Sanatatii emise cu privire la asistenta medicala primara in pe-
rioada anilor 1998-2017, au fost determinati pasii pentru im-
plementarea medicinei de familie sustinuti la nivel de politici
in sanatate si guvernare. Pasii sau interventiile Intreprinse au
fost unul din subiectele acestui studiu si pot fi prezentate sub
forma de algoritm (Tabelul 1).

Din algoritmul prezentat conform clasificarii autohtone
propuse cele mai multe interventii au fost intreprinse pentru:
Consolidarea capacitatii fortei de munca in domeniul sanatatii
- 7; Aprobarea politica a reformelor asistentei medicale pri-
mare - 6; Organizarea si functionalitatea facilitatilor de asis-
tenta medicala primarad - 6; Asigurarea prestarii serviciilor in
colaborare cu CNAM - 3; Prestarea serviciilor medicale prima-
re - 3; Sistem informational si lucru administrativ - 2. Anali-
za efectuatd este o prima evaluare a actelor normative emise
privind implementarea medicinei de familie i1n Moldova, care
poate explica etapele de schimbare a practicii medicale la nivel
de asistentda medicala primara pe parcursul anilor 1998-2016.

Expunerea selectiva a Ordinelor Ministerului Sanatatii
pe site-ul oficial a influentat colectarea datelor pentru acest
studiu si a necesitat cautare aditionald. Deoarece, unele acte
normative emise de Ministerul Sanatatii inainte de anul 2005,
si anume: Ordinul MS nr. 56 (26.02.1999) ,Referitor la nor-
mativele de state ale sectorului primar”, Ordinul MS nr. 190
(23.06.03) ,,Cu privire la instituirea sistemului sanatatii raio-
nale/municipal”, Ordinul MS nr. 164 (30.05.03) ,,Cu privire la
pastrarea documentatiei medicale de ambulator in institutiile
medicale”, Ordinul MS nr. 382 din 21.12.2004 ,Cu privire la
aprobarea Regulamentului despre criteriile de performanta a
muncii MF si AMF”, nu au fost gasite pe site-ul oficial, acestea
nu fac parte din studiu. Totodatd, am presupus ca pe site-ul
oficial sunt plasate Ordinele esentiale, de importantda majora,
cu impact asupra medicinei de familie ca specialitate.

Medicina de familie din Moldova in acte normative

continuity of this process. Following a study conducted to de-
termine the Orders of the Ministry of Health issued on primary
health care between 1998-2017, there were identified steps for
the implementation of family medicine care, supported by the
health care and government policies.

The steps or interventions undertaken were among the
research issues, being presented in the form of an algorithm
(Table 1).

The present algorithm showed that according to the sug-
gested local classification, most interventions were taken
on strengthening health workforce capacity - 7; political
endorsement of primary care reforms - 6; organization and
functioning of primary health care facilities - 6; Provision of
health care services in collaboration with NHIC - 3; Provision
of primary medical services - 3; Information system and ad-
ministrative work - 2. This study analysis is a first assessment
of the regulations issued on the implementation of family
medicine in Moldova, which illustrates the stages-of-change
model of medical practice in primary health care during 1998-
2016.

The selective description of the Orders of the Ministry of
Health on the official website influenced the data collection
for this study and required additional search. Since certain
regulations issued by the Ministry of Health before 2005, and
namely the Order of the Ministry of Health no. 56 (of February
26, 1999) “on Primary Sector Regulations”, the Order of the
Ministry of Health no. 190 (of June 3, 2003) “on the establish-
ment of the district / municipal health system ”, the Order of
the Ministry of Health no. 164 (of May 30, 2003) “on outpatient
recordkeeping within the health care institutions”, the Order
of the Ministry of Health no. 382 (of December 21, 2004 “on
the Regulation approval of the performance criteria for family
physicians and AFM”, were not found on the official website,
these were not included within the study. However, we as-
sumed that the official website contains important orders that
show a great impact on family medicine as a specialty.

The documents referring to the primary health care un-
derwent a subjective analysis, as well as the grouping of the
selected documents according to the author’s suggestion. Ob-
viously, this is a relative grouping and takes into account the
priority area of changes, since many orders aim to influence
more areas. From another point of view, such an assessment
has not been carried out and published before and may be of
scientific and practical interest.

Health workforce is one of the key elements of health sys-
tems that requires constant training in the process of medical
practice reforming. Minfang Huang et al. (2015) considered
that general practitioners (family doctors), health insurance
and government investment in health care are “the three pil-
lars” of a primary care system among all its components [15].
It is well known that a prerequisite for changing medical
practice is the training of medical staff. Primary care medi-
cal personnel were trained in the early stages of introducing
family medicine. The stages of professional training and medi-
cal education were developed in the following order: primary
specialization, internship (short period), residency, primary
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Tabel 1. Algoritmul implementarii medicinei de familie In Republica Moldova.
Table 1. Algorithm implementation for family medicine in the Republic of Moldova.
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Perioada Interventia Domeniul de schimbare

Period Intervention Field of change

1993 Includerea Medicine de familie in Registru de stat al specialitatilor medi-  Aprobarea politica a reformelor asistentei medicale primare.
cale. Political endorsement of primary care reforms.

Registering family medicine in the National Specialist Register.

1998 Elaborarea Regulamentului alegerii libere a medicului din sectorul Aprobarea politica a reformelor asistentei medicale primare.
asistentei medicale primare si inscrierea populatiei pe listele proprii ale  Consolidarea capacitatii fortei de munca in domeniul sanatatii
medicului de profil general (de familie), formularele necesare si modul Political endorsement of primary care reforms.
de completare a acestora; Strengthening health workforce capacity.

Regulamentului si Caracteristicii de calificare profesionald a medicului
si asistentului medical de profil general/de familie

Development of the Regulation on the free choice of a primary health care
physician and registration of the population in the general lists of a gen-
eral practitioner (family doctor), as well as the necessary forms and proce-
dures for filling them out;

Regulation and Characteristics of the professional qualifications of the
general medical assistance / family nurse.

1993 - 1998 Initierea formarii cadrelor medicale la diferite nivele de educatie Consolidarea capacitatii fortei de munca in domeniul sanatatii

2003 - 2007 medicala. Strengthening health workforce capacity.
Initiating the training of medical staff at different levels of medical educa-
tion.

2005 Aprobarea Listei medicamentelor compensate din fondurile asigurarii ~ Asigurarea prestarii serviciilor in colaborare cu CNAM.
obligatorii de asistentd medicala. Providing health care service delivery in collaboration with the
Approval of the List of Reimbursable Medicines from Compulsory Health ~ NHIC.

Insurance Funds.

2007 Delimitarea juridicd a asistentei medicale primare la nivel de raion. Aprobarea politica a reformelor asistentei medicale primare.
Legal delimitation of primary health care at district level. Political endorsement of primary care reforms.

2008 Aprobarea cerintelor pentru sediile institutiilor medico-sanitare de Organizarea sifunctionalitatea facilitdtilor de asistentd medicala
asistenta medicald primara. primara.

Approval of the requirements for the premises of the medical-sanitary in-  Organization and functionality of primary health care facilities.
stitutions of primary health care.

2008 Aprobarea Normelor metodologice de aplicare Programului Unic al Asigurarea prestarii serviciilor in colaborare cu CNAM.
asigurarii obligatorii de asistenta medicala. Providing health service delivery in collaboration with the NHIC.
Approval of the Methodological Norms for the application of the Unique
Program of the compulsory health insurance.

2008 Aprobarea Regulamentului privind validarea Indicatorilor de Asigurarea prestarii serviciilor in colaborare cu CNAM.
performantd profesionald a muncii personalului medical. Providing health service delivery in collaboration with the NHIC.
Approval of the Regulation on the validation of professional health worker
performance indicators.

2008 Asistenta externa acordatd 1n sistemul sanatatii. Aprobarea politica a reformelor asistentei medicale primare.
External assistance provided in the health system. Political endorsement of primary care reforms.

2009 Aprobarea Nomenclatorului institutiilor de asistentd medicala primard.  Organizarea si functionalitatea facilitatilor de asistentd medicala
Approval of the Nomenclature of primary care institutions. primara.

Organization and functioning of primary health care facilities.

2009 Suportul institutiilor medico-sanitare de asistentd medicalda primara Consolidarea capacitdtii fortei de munca in domeniul sanatatii
prin delegarea medicilor rezidenti din USMF , Nicolae Testemitanu”. Strengthening health workforce capacity.

Supporting primary health care institutions by delegating resident physi-
cians from Nicolae Testemitanu SUMPh.

2009 - 2010 Implementarea Proiectului ,Suport pentru Reforma Sanatatii prin Forti-  Prestarea serviciilor medicale primare.
ficarea Asistentei Medicale Primare in Moldova”. Primary healthcare service delivery.
Implementation of the Project «Support for Health Reform by Strengthen-
ing Primary Health Care in Moldova».

2010 Asigurarea calitdtii serviciilor medicale 1n institutiile medico-sanitare. Prestarea serviciilor medicale primare.
Ensuring the quality of medical services within medical institutions. Primary healthcare service delivery.

2010 Aprobarea Normelor de reglementare a asistentei medicale primare din ~ Aprobarea politicd a reformelor asistentei medicale primare.
Republica Moldova. Consolidarea capacitdtii fortei de muncd in domeniul sanatatii
Approval of the Norms for regulating primary health care in the Republic ~ Prestarea serviciilor medicale primare.
of Moldova. Political endorsement of primary care reforms.

Strengthening health workforce capacity.
Primary healthcare service delivery.
2010 Auditul performantei sistemului de asistentd medicalad primara. Aprobarea politica a reformelor asistentei medicale primar.

Quality Audit in Primary Medical Care.

Political endorsement of primary care reforms.



2010 Implementarea Sistemului Informational Medex 2.
Implementation of the Medex2 Information System.

2011 Aprobarea Listei indicatorilor de calitate.
Approval of the Quality indicators list.
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Sistem informational si lucru administrativ.

Information system and administrative work.

Organizarea si functionalitatea facilitatilor de asistenta medicala
primara.

Organization and functioning of primary health care facilities.

2015 Initierea implementarii Sistemului Informational Automatizat Asistentd  Sistem informational si lucru administrativ.

Medicald Primara.

Information system and administrative work.

Start of the implementation of the Automated Information System for Pri-

mary Health Care.

2015 Aprobarea Regulamentului privind practica medicului de familie.
Approval of the Regulation on the family doctor’ practice.

Organizarea si functionalitatea facilitatilor de asistenta medicala
primara.
Organization and functioning of primary health care facilities.

2016 Atribuirea functiei de coordonare si organizator-metodica pentru toate  Organizarea si functionalitatea facilitatilor de asistentd medicala

institutiile de asistenta medicald primara.

primara.

Assigning the coordination-oriented, methodological and organizational = Organization and functioning of primary health care facilities.

role for all primary health care institutions.

2016 Centralizarea datelor de evidentd statisticA medicald in asistenta Organizarea si functionalitatea facilitatilor de asistentd medicala

medicald primara.

Centralization of statistical medical record data within primary care.

primara
Organization and functioning of primary health care facilities.

Identificarea documentelor cu referire la asistenta medica-
13 primara a prezentat un proces de analiza subiectiva, precum
si gruparea documentelor selectate a fost la propunerea auto-
rului studiului. Este evident ca aceasta grupare este relativa
si tine cont de domeniul prioritar de schimbare, multe ordine
avand scopul de a influentd mai multe domenii. Din alt punct
de vedere, o asemenea evaluare nu a fost efectuata si publicata
anterior si poate prezenta interes stiintific si practic.

Forta de munca din domeniul sanatatii este unul din ele-
mentele cheie a sistemelor de sanatate si necesita capacitare
in procesul reformarii practicii medicale. Minfang Huang si
coaut. (2015) considera ca medicii generalisti (medicii de fa-
milie), asigurarile de sanatate si investitiile guvernamentale in
sanatate sunt ,cele trei elemente esentiale” ale unui sistem de
asistenta primara printre toate componentele sale [15]. Este
bine cunoscut ca conditia esentiala pentru schimbarea prac-
ticii medicale este instruirea cadrelor medicale. Consolidarea
capacitatii fortei de munca in domeniul sanatatii

Consolidarea capacitatii fortei de munca in domeniul sana-
tatii a fost prioritate la etapele initiale de implementare a me-
dicinii de familie. Etapele de formare profesionala si educatie
medicala au fost dezvoltate in urmatoarea ordine: specializare
primard, internatura (perioada scurta), curs de rezidentiat,
specializare primard(continuare), educatie medicala conti-
nua (perfectionare), curs universitar. Conform Zarbailov N. et
al. (2009) printre medicii de familie angajati, numarul medi-
cilor care au absolvit rezidentiatul la specialitatea Medicina
de familie este foarte mic - sub 5%. Ca urmare, dezvoltarea
si functionarea sistemului de asistenta medicald primara vor
fi supuse unui risc major In urmatorii ani din cauza fluxului
de medici care vor parasi sistemul din diferite motive si lipsa
fluxului adecvat de medici tineri, care ar forma nucleul resur-
selor umane pe viitor [16].

Din anul 2000 implementarea medicinii de familie a avut
locla nivel national si in timp scurt a devenit practica de rutina
la nivel de asistenta medicald primara. Acest proces a schim-
bat considerabil accesul populatiei la serviciile medicale, dar

specialization (continuation), ongoing medical education (ad-
vanced training), university studies. According to Zarbailov N.
et al. (2009) the number of physicians trained in family medi-
cine is very low - less than 5% among working family physi-
cians. As a result, in the years to come, the development and
functioning of the primary health care system will be seriously
threatened due to the influx of doctors leaving the system for
various reasons and the shortage of young doctors who would
form the core of health human resources in the future [16].

Since 2000, family medicine has been introduced at the na-
tional level and shortly has become a routine practice in primary
health care. This process has significantly changed the popula-
tion’s access to health care services, but the issue of drug treat-
ment has not been resolved. Compulsory Health Care Insurance
(in 2004) was introduced to respond to the need of providing
financial access of the population and especially drug treatment,
by drawing up a list of drugs reimbursed by compulsory health
insurance funds.

The legal distinction between primary health care at the
district level with the regulation standards for family doctors
centers and medical centers was a timely decision on financial
support for primary health care. Moreover, the legal and finan-
cial differentiation made it possible to strengthen the mate-
rial and technical base of primary health care institutions. The
requirements for the location of primary health care facilities
were then approved.

No association was found between the four dimensions of
primary health care delivery studied by Wilson A. et al. (2015),
namely, the access to primary care, continuity of primary
care, coordination of primary care, integrity of primary care
provision. However, the structural dimensions (governance,
economic conditions and labour force) were associated with
access and coordination [17]. Thus, the association between
the areas, in which the normative acts were issued, have once
again been confirmed within the implementation of family
medicine in Moldova.

Good governance means that processes and institutions
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povara tratamentului medicamentos nu a fost solutionata. In-
troducerea Asigurarilor Obligatorii de Asistentd Medicale (a.
2004) a venit ca raspuns pentru asigurarea accesului financiar
a populatiei si in special a tratamentului, prin dezvoltarea lis-
tei de medicamente compensate din fondurile asigurdrii obli-
gatorii de asistentd medicala.

Delimitarea juridica a asistentei medicale primare la ni-
vel de raion cu reglementarea normelor pentru Centrele Me-
dicilor de Familia si Centrelor de Sanatate a fost solutia care
a venit la timp in sustinerea financiara a asistentei medicale
primare. Mai mult ca atat delimitarea juridica si financiara
a permis fortificarea bazei tehnico-materiale a institutiilor
medicale de asistentd medicala primara. A urmat aprobarea
cerintelor pentru sediile institutiilor medico-sanitare de asis-
tentda medicald primara.

Nu s-a gasit nicio asociere intre cele patru dimensiuni ale
prestdrii serviciilor medicale primare studiate de Wilson A.
et al. (2015) - accesul la ingrijirea primara, continuitatea in-
serviciilor furnizate in asistenta medicalda primara. Dar di-
mensiunile structurii (guvernare, conditii economice si forta
de munci) au fost asociate cu accesul si coordonarea [17]. In
asa mod, este inca odata confirmata asocierea Intre domeniile
in care au fost emise actele normative in cadrul implementarii
medicinei de familie in Moldova.

Buna guvernare Inseamna ca procesele si institutiile pro-
duc rezultate care satisfac nevoile societdtii, in timp ce uti-
lizeaza cat mai bine resursele de care dispun. Conducerea/
guvernarea in cazul studiat a fost realizata prin aprobarea po-
litica a reformelor asistentei medicale primare si mentinerea
procesului prin declararea reformarii asistentei medicale pri-
mare prioritatea si investitii continue in acest sens. Saltman
R. si Duran A. (2016) concluzioneaza ca buna guvernare tre-
buie sa reflecte astazi realitatile operationale practice pentru
a avea efectul dorit asupra rezultatului reformei sectorului
sanatatii [18].

,Dintre obstacolele majore in calea gestionarii eficiente,
sprijinul informational este cel mai des citat” - un raport al
unei Intalniri a OMS (1987) leaga in mod clar managementul
sistemelor de sanatate imbunatatit de sistemele de informatii
imbunatatite [19]. Organizatia Mondiala a Sanatatii (OMS) a
identificat de mult timp sistemele de informatii despre sana-
tate ca fiind critice pentru realizarea sanatatii pentru toti pana
in anul 2000 (Mahler, 1986) [20]. inci aproape 20 de ani in
urma, Unger si Dujardin (1992) si Lippeveld si colab. (1992),
au subliniat necesitatea unor sisteme de informatii de rutina
bine concepute pentru a se asigura ca serviciile sunt furnizate
in conformitate cu standardele [21, 22].

Informatia este cruciald la toate nivelurile de gestionare
a serviciilor de sanatate, de la periferie pana la centru, pen-
tru managementul pacientului/clientului, pentru gestionarea
unitatii sanitare, precum si pentru planificarea si gestionarea
sistemului sanitar. Ludwick D. si Doucette J. (2009) au con-
statat faptul, ca nu au fost gasite articole care sa revizuiasca
beneficiile sau dezavantajele sistemelor de informatii privind
sanatatea pacientilor, ce ar trebui sa fie o preocupare pentru
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produce results that meet the needs of society, while making
the best use of the resources. The leadership / governance in
the case study was achieved by political approval of primary
health care reforms and by maintaining the primary health
care reform as a priority, including continuous investment in
this regard. Saltman R. and Duran A. (2016) concluded that
good governance today must reflect practical operational re-
alities if it is to have the desired effect on health sector reform
[18].

In 1987, a report at the WHO meeting clearly linked the
management of health systems with the improvement of the
information systems as “information support is the most fre-
quently mentioned among the main obstacles to good govern-
ance” [19]. By the year 2000, the World Health Organization
(WHO) identified health information systems as critical to
achieving health for all population (Mahler, 1986) [20]. Al-
most 20 years ago, Unger and Dujardin (1992) and Lippeveld
et al. (1992) emphasized the need for well-designed routine
health information systems, ensuring that services are deliv-
ered in accordance with standards [21, 22].

The information is crucial at all levels of healthcare man-
agement, from the periphery to the center, for patient / client
management, for healthcare unit management, as well as for
planning and management of the health system. Ludwick D. and
Doucette J. (2009) found that no articles reviewed the benefits
or disadvantages of patient health information systems, which
should be a concern for beneficiaries, payers and jurisdictions.
No studies were found comparing the interaction between pro-
vider and patient during interviews, when providers used elec-
tronic health records, as opposed to the paper-based system
[23].

Helfenbein et al. (1987) stated that “changing the way in-
formation is collected, processed and used for decision-mak-
ing involves changing the way an organization operates” [24].
Therefore, there is a need to change the approach to design-
ing a health information system that meets the requirements
of primary health care. In addition, the information system
should be people-centred and not technology-driven, with an
emphasis on integration and sustainability [25].

After a test period in 2010, the implementation of the Auto-
mated Information System for Primary Health Care in Moldova
has started since 2015. Obviously, it is planned to introduce a
conservative system that does not require frequent adaptation
in terms of practical activity and performance criteria. Under-
standing that an information system is a “living organism”
sensitive to any change in medical practice is fundamental for
family medicine teams, managers and decision-makers. Each
new clinical protocol implemented is an opportunity for inno-
vation within the information system. Another unresolved is-
sue is the non-compliance of the national information system
and IS PHC with the EU information systems.

Hence, a health system consists of all the organizations,
institutions, resources and people whose main objective is
to improve public health [26, 27]. The present research in-
volved the study of WHO publications on building or reform-
ing health systems. The WHO framework describes the health



beneficiari, platitori si jurisdictii. Nu s-au gasit studii care sa
compare modul in care interactiunile furnizor-pacient in in-
terviuri sunt efectuate atunci cand furnizorii au folosit sisteme
electronice de informatii despre sanatate, spre deosebire de
echivalentul hartiei [23].

Helfenbein si colab. (1987) au afirmat pe buna dreptate ca
,schimbarea modului in care informatiile sunt colectate, pre-
lucrate si utilizate pentru luarea deciziilor implica schimbarea
modului In care functioneaza o organizatie” [24]. De aceea,
este necesara o schimbare in abordarea de a proiecta un sis-
tem informational de sanatate care sa raspunda nevoilor asis-
tentei medicale primare. Mai mult, sistemul informational ar
trebui sa fie mai degraba centrat pe oameni decat centrat pe
tehnologie, cu accent pe integrare si durabilitate [25].

Dupa o perioada de testare din anul 2010, incepand cu
anul 2015 are loc initierea implementarii Sistemului Infor-
mational Automatizat Asistenta Medicala Primara in Moldova.
Este evident ca se asteapta implementarea unui sistem con-
servativ, care sa nu ceard adaptare frecventa la contextul ac-
tivitatii practice si criteriilor de performanta. intelegerea ci
sistemul informational este un ,,organism viu”, sensibil la orice
schimbare a practicii medicale este fundamentala pentru echi-
pele medicilor de familie, manageri si politicieni. Fiecare nou
protocol clinic implementat este o ocazie pentru o inovatie In
sistemul informational. Un alt aspect nesolutionat este non-
conformitatea sistemului informational national, SI AMP, cu
sistemul informational gestionat in tarile Europene.

Asadar, un sistem de sanatate este format din toate organi-
zatiile, institutiile, resursele si oamenii al caror scop principal
este imbunatatirea sanatatii [26, 27]. Cautarea raspunsului la
intrebarea de cercetare a implicat studierea publicatiilor OMS
privind instituirea sau reformarea sistemelor de sanatate. Ca-
drul OMS descrie sistemele de sanatate In termeni de sase
componente principale sau ,elemente de baza”: (i) furnizarea
de servicii, (ii) forta de munca din domeniul sanatatii, (iii) sis-
temele de informatii despre sanatate, (iv) accesul la medica-
mente esentiale, (v) finantare, si (vi) conducere / guvernare.
Cele sase elemente fundamentale contribuie la consolidarea
sistemelor de sanatate in moduri diferite. Unele componente
transversale, cum ar fi conducerea / guvernanta si sistemele
de informatii privind sanatatea, ofera baza pentru politica ge-
nerala si reglementarea tuturor celorlalte blocuri ale sistemu-
lui de sanatate. Componentele cheie de intrare 1n sistemul de
sanatate includ in mod specific finantarea si forta de munca
din domeniul sanatatii. Un al treilea grup, si anume produsele
si tehnologiile medicale si furnizarea de servicii, reflecta re-
zultatele imediate ale sistemului de sanatate, adica disponibi-
litatea si distributia Ingrijirilor [28].

Compararea elementelor fundamentale ale Cadrului OMS
privind sistemele de sanatate cu rezultatele analizei descripti-
ve privind actele normative emise de Ministerului Sanatatii cu
referire la implementarea si functionalitatea medicinei de fami-
lie in Republica Moldova a fost intreprinsa si este prezentata in
Tabelul 2.

Datele prezentate in tabel ofera evidente despre analogia
abordarii elementelor fundamentale ale sistemelor de sanata-
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systems in terms of six main components or ‘basic elements’:
(i) service delivery, (ii) health workforce, (iii) health informa-
tion systems, (iv) access to essential medicines, (v) financ-
ing, and (vi) leadership / governance. The six major elements
contribute to strengthening health systems in different ways.
Certain cross-cutting components, such as leadership / gov-
ernance and health information systems, provide a framework
for the overall policy and regulations of all other health system
blocks. Key components of entry into the health system spe-
cifically include funding and the health workforce. The third
group, namely, the medical products and technologies and
service delivery reflects the immediate outcomes of the health
system, i.e. the availability and distribution of care [28].

The main elements of the WHO Framework regarding the
Health Systems were compared with the results of a descrip-
tive study of regulations issued by the Ministry of Health on the
implementation and functioning of Family Medicine in the Re-
public of Moldova, which are presented in Table 2.

The data presented in the table indicate the similarity be-
tween the approach to the fundamental elements of health sys-
tems suggested by WHO in 2007 and the political decisions of
the Government of the Republic of Moldova on primary health
care reforming and specialization of family medicine.

Conclusions

The analysis of the regulations issued regarding the prima-
ry health care reform and the establishment of family medi-
cine as a specialty in the Republic of Moldova confirmed the
systemic approach in developing the Orders of the Ministry of
Health. The suggested classification for grouping the regula-
tions on the development and functioning of primary health
care based on the activity of family physician teams proved to
be similar to the WHO framework for health systems, however,
it led to both progress and current limitations in the develop-
ment and implementation of family medicine in medical prac-
tice in the Republic of Moldova.
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Tabel 2. Clasificarea actelor normative privind reformarea asistentei medicale primare in Republica Moldova versus blocuri de sistem elaborate

de OMS (2007).

Table 2. Classification of regulations on primary health care reforming in the Republic of Moldova compared to health system blocks developed by

WHO (2007).

Elemente fundamentale, Cadrul OMS pentru sistemele
de sdnatate
System blocks, WHO framework for health systems

Clasificarea actelor normative privind reformarea asistentei medicale primare in Republica Moldova
Classification of normative acts regarding the reform of primary health care in the Republic of Moldova

Furnizarea de servicii medicale
Service delivery

Forta de munca din domeniul sanatatii
Health workforce

Sistemele de informatii despre sanatate
Health information system

Accesul la medicamente esentiale
Access to essential medicines

Finantare

Financing

Conducere / guvernare

Leadership / governance

Organizarea si functionalitatea facilitdtilor de asistentd medicalad primara
Organization and functionality of primary health care facilities
Consolidarea capacitatii fortei de munca in domeniul sanatatii
Empowering health professionals

Sistem informational si lucru administrativ

Information system and administrative work

Prestarea serviciilor medicale primare si accesul la medicamente esentiale
Provision of primary health care and access to essential medicines
Asigurarea prestdrii serviciilor in colaborare cu CNAM

Ensuring the provision of services in collaboration with the NHIC
Aprobarea politicad a reformelor asistentei medicale primare

Political endorsement of PHC reforms

te, propusa de OMS 1n anul 2007, si deciziile luate la nivel de po-
litici de catre Guvernul Republicii Moldova, privind reformarea
asistentei medicale primare si instituirea medicinei de familie
ca specialitate.

Concluzii

Analiza actelor normative emise cu privire la reforma asis-
tentei medicale primare si instituirea medicinei de familie ca
specialitate in Republica Moldova a confirmat abordarea siste-
mica in elaborarea Ordinelor Ministerului Sanatatii. Clasificarea
sugerata pentru gruparea reglementdrilor privind dezvoltarea
si functionarea asistentei medicale primare in baza activitatii
echipelor de medici de familie s-a dovedit a fi similara cu cadrul
OMS pentru sistemele de sanatate, dar cu toate acestea, a condus
atat la progres, cat si la limitarile actuale in dezvoltarea si imple-
mentarea medicinei de familie In practica medicald in Republica
Moldova.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Pana in prezent, nu s-a estimat definitiv influenta factorilor
de risc asupra diferilor grupe de participanti in trafic, precum
si care ar fi unele masuri eficiente in mentinerea sigurantei
rutiere 1n tara noastra.

Ipoteza de cercetare

Analiza indicatorilor morbiditatii si mortalitatii prin traume
rutiere, precum si evidentierea factorilor majori in producerea
acestora va elucida provocdrile actuale de siguranta rutiera
din Republica Moldova, contribuind la micsorarea numarului
de accidente si a consecintelor in randul populatiei.

Noutatea adusa literaturii stiintifice din domeniu

Articolul contine o analiza a indicatorilor morbiditatii
si mortalitatii prin traumatisme rutiere, urmarind scopul
elaborarii masurilor de preventie a accidentelor si traumelor
in randul populatiei Republicii Moldova.

Rezumat

Introducere. in lume, cresterea unititilor de transport se
considerd un indicator cheie in dezvoltarea economica, dar
odata cu cresterea lor creste si numarul de accidente rutie-
re. Starea de siguranta rutiera in societate poate fi asigurata
prin eforturi comune in reducerea numarului de accidente si
a consecintelor grave de pe urma acestora. Scopul cercetarii a
fost analiza si evaluarea indicatorilor morbiditatii si mortali-
tatii prin traume rutiere in randul populatiei si elucidarea pro-
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What is not known yet, about the topic

The influence of risk factors on different groups of road us-
ers has not been definitively estimated so far, as well as what
would be some effective measures in maintaining road safety
in our country.

Research hypothesis

The analysis of the indicators of morbidity and mortality
due to road injuries, as well as the highlighting of the major
factors in their production will elucidate the current road
safety challenges in the Republic of Moldova, contributing
to reducing the number of road accidents and consequences
among the population.

Article’s added novelty on this scientific topic

The article contains analysis of the morbidity and morta-
lity indicators as a result of road injuries, aiming to develop
measures to prevent road accidents and injuries among the
population of the Republic of Moldova.

Abstract

Introduction. All over the world, the increase of transport
units is a key indicator of the economic development, but on
the other hand with their increase the number of road traffic
crashes are also increasing. Reducing their number and se-
rious consequences applying common efforts would contrib-
ute to road safety in the society. The purpose of the research
was to analyze and evaluate indicators of morbidity and mor-
tality through road injuries among the population and to elu-



vocdrile actuale de siguranta rutiera din Republica Moldova.

Material si metode. Un studiu transversal retrospectiv a
fost realizat in baza datelor statistice oficiale ale accidentelor
rutiere din Sistemul informational ,Registrul de Stat al Acci-
dentelor Rutiere” al Inspectoratului National de Securitate Pu-
blica pentru o perioada de 3 ani (2018-2020). S-au analizat
datele demografice, tipul, cauzele, consecintele si distributia
pe regiuni.

Rezultate. Pe parcursul anului 2020 au fost Inregistrate
1988 accidente rutiere, soldate cu 244 decese si 2245 traume.
Evolutia situatiei accidentelor in perioada anilor 2018 - 2020
are un caracter descendent, fiind Inregistrata o descrestere cu:
23,9% fata de numarul de accidente din traficul rutier, 17,3%
fata de numarul persoanelor decedate si cu 23,3% fatd de nu-
marul persoanelor traumatizate. Printre principalele cauze
ale accidentelor rutiere au fost datorita: vitezei inadecvate,
conditiilor meteo, infrastructurei rutiere si nerespectarii re-
gulilor de circulatie. Cele mai multe cazuri de accidente rutiere
s-au Inregistrat in iulie-august, in zilele de weekend; afectand
in 50% persoanele cu varsta cuprinsa intre 31-64 ani. Cele mai
multe accidente rutiere au fost inregistrate in municipiul Chi-
sindu.

Concluzii. Rezultatele vor contribui la elaborarea actiuni-
lor preventive in reducerea accidentelor si traumelor rutiere
si a unui registru al traumelor care sa genereze date complexe
comparabile cu tdrile vecine si UE.

Cuvinte cheie: Traume rutiere, accidente rutiere, factori
de risc, siguranta rutiera, preventie.

Introducere

in fiecare an, 1,35 milioane de oameni decedeazi din cauza
accidentelor rutiere, iar 50 de milioane de persoane sufera de
pe urma diferitor tipuri de traumatisme [1]. Aproximativ 90%
dintre accidentele rutiere se inregistreaza in tarile cu venituri
mici si mijlocii [2], fiind principala cauza de deces in randul
copiilor si adultilor tineri cu varsta cuprinse intre 15 si 29 de
ani [2, 3]. Mai mult de jumatate din totalul deceselor provocate
de traficul rutier se numara printre participantii vulnerabili
ai drumurilor, precum: pietonii, biciclistii si motociclisti [1, 2].
Plasandu-se pe locul VIII dupa principalele cauze de deces si
dupa ultimele prognoze riscand sa ocupe locul V citre anul
2030, accidentele rutiere constitue o problema de sanatate
publica globala [1, 4]. Potrivit raportului Organizatiei Mondia-
le a Sanatatii privind siguranta rutiera, se mentioneaza faptul
ca problema sigurantei in trafic se agraveaza de pe an pe an,
aducand un prejudiciu financiar enorm in tratamentul medi-
cal, asistenta medicala si alte forme de suferinta umana [1, 5].

La nivel global sunt stabilite 12 Obiective voluntare de per-
formanta globala pentru drum cu accent pe factorii de risc de
siguranta si mecanismele de livrare a serviciilor [6]. Republica
Moldova s-a angajat ca pana in 2030, sa reduca cu 50% numa-
rul deceselor si traumelor cauzate de accidentele rutiere si sa
sigure accesul la sisteme de transport sigure, corecte, accesi-
bile si durabile pentru toti, imbunatatind siguranta rutierd, in
special prin extinderea retelelor de transport public, conform

Siguranta rutierd si prevenirea accidentelor in Republica Moldova

cidate the current challenges of road safety in the Republic of
Moldova.

Material and methods. A cross-sectional retrospective
study was performed based on the official statistical data of
road crashes from the Informational System “State Register of
Road Accidents” within the National Public Security Inspec-
torate for a period of 3 years (2018-2020). Were analyzed de-
mographic data, type of crashes, causes and consequences and
distribution by regions.

Results. During the 2020 were registered 1988 road traf-
fic crashes, as a result of which 244 people died and another
2245 were injured. The evolution of the accident situation dur-
ing the studied period has a descending character with 23.9%
to the number of accidents in road traffic, with 17.3% to the
number of deceased people, and with 23.3% to the number of
traumatized persons. The major cause of road crashes: inad-
equate speed, environmental conditions, road infrastructure,
not respecting the traffic rules. The most cases being regis-
tered in July-August, within weekends, around 50% among
population aged between 31-64 years old. In Chisinau munici-
pality are registered the most number of accidents.

Conclusions. The results will contribute to develop pre-
ventive actions to reduce road crashes and injuries, and de-
veloping of an injury registry, which would generate complex
data comparable with neighboring countries and with EU.

Key words: road injuries, motor vehicle crashes, risk fac-
tors, road safety, prevention.

Introduction

Every year, 1.35 million people die in road accidents, and
50 million people suffer from various types of injuries [1].
About 90% of road crashes occur in low- and middle-income
countries [2], being the leading cause of death among children
and young adults aged between 15 to 29 years old [2, 3]. More
than half of the total deaths caused by road traffic are among
the vulnerable participants of the roads, such as: pedestrians,
cyclists and motorcyclists [1, 2]. Placed on the 8" place after
the main causes of death and according to the latest forecasts,
risking to occupy the 5% place by 2030, road accidents are a
global public health problem [1, 4]. According to the World
Health Organization Report on Road Safety, it is mentioned
that the problem of road safety is getting worse every year,
causing enormous financial damage in medical treatment,
healthcare and other forms of human suffering [1, 5].

At the global level, are set up 12 Voluntary Objectives on
Global Road Performance focused on safety risk factors and
service delivery mechanisms [6]. The Republic of Moldova is
committed to reduce by 2030 the number of deaths and inju-
ries caused by road accidents and ensuring access to safe, fair,
accessible and sustainable transport systems for all, improving
road safety, especially by expanding public transport networks,
according to the sustainable development objectives (3 - Health
and well-being and 11 - Sustainable cities and communities)
adopted by the General Assembly of the United Nations in 2017
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obiectivelor de dezvoltare durabila (3 - Sanatate si bunastare
si 11 - Orase si comunitati durabile) adoptatate de Adunarea
Generala a Organizatiei Natiunilor Unite in 2017 [7]. Proble-
ma traumelor rutiere se reflectd in cadrul legislativ, normativ
si metodologic al tarii noastre, precum: Legea nr. 131 privind
siguranta traficului rutier din 07 iunie 2007, Codul transpor-
turilor rutiere nr. 150 din 17.07.2014, Regulamentului circu-
latiei rutiere aprobat prin Hotararea Guvernului nr. 357 din
13.05.2009, Planul de actiuni pentru implementarea Strategi-
ei nationale pentru siguranta rutiera pentru anii 2011-2021,
aprobat prin Hotararea Guvernului nr. 972 din 21 Decembrie
2011, si Planul de actiuni privind siguranta rutiera pentru anii
2020-2021, aprobat prin Hotararea Guvernului nr. 39 din 29
lanuarie 2020.

O analiza efectuata recent in paralel cu studiul de analiza
si evaluare a indicatorilor profilului de sanatate privind sta-
rea de sanatate a populatiei din mun. Chisinau si a factorilor
care o determinad pentru perioada anilor 2004-2013 a scos
in evidenta faptul ca accidentele rutiere se afla pe locul II in
mortalitatea populatiei prin principalele tipuri de traume si
otraviri [3]. Totodatd se cunosc numerosi factori care contri-
buie la aparitia accidentelor rutiere si traumelor rutiere [4, 8].
Printre cauzele traumatismului rutier literatura de specilita-
te remarca incalcarile regulilor de circulatie In proportie de
34, 3% din accidentele rutiere; intoxicatii cu alcool - 13,9%,
conditiile rutiere proaste - 11%, factorii meteorologici nefa-
vorabili: gheatd, ceata - 10,5%, iar disfunctionalitatile tehnice
avehiculului - in 6,5% din cazuri [1, 4]. Factorul uman ramane
cel mai important si reprezinta 50-90% din toate cauzele acci-
dentelor [9, 10, 11].

Accentuarea problemei traumatismului ne-a determinat sa
evaluam nivelul de raspandire si distributie a acestora in tara
si sa propunem masuri de promovare a comportamentului
preventiv in randul populatiei.

Material si metode

A fost efectuat un studiul transversal retrospectiv cu eluci-
darea datelor statistice oficiale ale accidentelor rutiere pentru
ultimii 3 ani (2018-2020) utilizand Sistemul informational
»Registrul de Stat al Accidentelor Rutiere” al Inspectoratului
National de Securitate Publica. Au fost analizate datele statis-
tice oficiale privind indicatorii de morbiditate si mortalitate
prin traumatisme rutiere si informatiile despre circumstante-
le In care au avut loc accidentele de circulatie, fiind utilizate
urmatoarele variabile: datele demografice, tipul, cauzele, con-
secintele si distributia lunara, saptamanala, intervalul de timp
in zi, pe regiuni ale tarii a accidentelor si traumelor rutiere.
Date studiate au fost cu referire la persoanele cu varsta mai
mare de 18 ani care au suferit careva traumatisme sau au fost
implicate intr-un accident rutier pe parcursul perioadei de
studiu in Republica Moldova. Pentru prelucrare si descriere a
datelor obtinute au fost utilizate metodele de cercetare mix-
te, precum, analizele descriptive, metodele epidemiologice si
statistice, analiza comparativa in functie de diferite criterii de
evaluare.
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[7]- The problem of road injuries is reflected in the legislative,
normative and methodological framework of our country, such
as: Law no. 131 on road traffic safety from June 7, 2007; Road
Transport Code no. 150 from July 17, 2014; the Regulation of
road traffic approved by the Government Decision no. 357 from
May 13, 2009; the Action Plan for the implementation of the
National Strategy for road safety for 2011-2021 approved by
the Government Decision no. 972 from December 21, 2011;
and the Action Plan on road safety for 2020-2021 approved by
Government Decision no. 39 from January 29, 2020.

A recent analysis carried out aligned with the study of
analysis and evaluation of health profile indicators on the
health status of the population of Chisinau municipality and
the factors which determine it for the period of 2004-2013
highlighted that road accidents are on the 2™ place in popula-
tion mortality through the main types of injury and poisoning
[3]- In spite of that, many factors are known which contribute
to the occurrence of road accidents and road traffic injuries
[4, 8]. Among the causes of road injuries, the literature notes
violations of traffic rules in the proportion of 34.3% of road
accidents; drink and drive - 13.9%, poor road conditions -
11%, unfavorable weather factors, such as: ice, fog - 10.5%,
and technical dysfunctions of the motor vehicle - in 6.5% of
cases [1, 4]. Nevertheless, the human factor remains the most
important and represents 50-90% of all causes of accidents
[9,10, 11].

The severity of the road injury problem determined us to
evaluate the level of their spread and its distribution within
the country and to come up with measures of promoting the
preventive behavior among the population.

Material and methods

A retrospective cross-sectional study was performed high-
lighting the official statistical data on road accidents for the
last 3 years (2018-2020) using the Informational System
“State Register of Road Accidents” of the National Inspectorate
of Public Safety. Official statistical data on road traffic morbid-
ity and mortality indicators and information regarding the cir-
cumstances in which crashes occurred were analyzed, using
the following variables: demographic data, type, causes, con-
sequences, monthly, weekly, time interval during the day and
regions of the country distribution of road accidents and in-
juries. The study population included in the study were refer-
ring to people over the age of 18 years old, who suffered any
injuries or were involved in a car accident during the study
period in the Republic of Moldova. Mixed research methods
were used to process and describe the data obtained: such as
descriptive analyzes, epidemiological and statistical methods,
comparative analysis according to different evaluation crite-
ria. Data processing was performed using Microsoft Excel and
EPI Info 7.

Results

The performed analysis based on the annual statistical data
of road accidents provided by the National Inspectorate of
Public Safety from the Informational System “State Register of



Rezultate

Analiza efectuata in baza datelor statistice anuale ale ac-
cidentelor rutiere furnizate de catre Inspectoratul National
de Securitate Publica din Sistemul informational ,Registrul
de Stat al Accidentelor Rutiere” evidentiaza in perioada ani-
lor 2018-2020 un caracter descendent, fiind inregistrata o
descrestere cu: 23,9% fata de numarul de accidente din trafi-
cul rutier, 17,3% fata de numarul persoanelor decedate si cu
23,3% fata de numarul persoanelor traumatizate. Totodats,
comparand datele cu perioada analogica a anului precedent,
se atesta o descrestere la toate compartimentele, dupa cum
urmeaza cu: 24,7% la numarul de accidente inregistrate, cu
19,2% a persoanelor decedate si respective si cu 25% a per-
soanelor traumatizate (Figura 1). Facand referinta la gravidi-
tatea victimelor care au avut de suferit ca urmare accidentelor
rutiere, pentru 2020 s-a constatat ca din totalul persoanelor
decedate si traumatizate- 2492 cazuri (a.p. 3308 cazuri) se in-
registreaza: 1534 traume usoare (a.p. 2097 cazuri), 711 trau-
me grave (a.p. 903 cazuri) si 244 decese (a.p. 274 cazuri).

Principalele cauze ale accidentelor rutiere care au prevalat
pe parcursul perioadei studiate au fost urmatoarele: viteza ina-
decvatg, conditiile meteo, infrastructura rutiera, nerespectarea
regulilor de circulatie. Astfel, potrivit indicatorilor cu referire
la cauza producerii accidentelor rutiere, ne arata ca viteza nea-
decvata vizibilitatii, conditiilor si situatiei rutiere ramane prin-
cipala cauza care a dus la Inregistrarea a 602 accidente in 2020
(In descrestere fata de 2018 - 738 accidente inregistrate) cu
decesul a 117 persoane (a.p. 93 persoane), ceea ce reprezinta
cu 25,8% mai multe cazuri si traumatizarea altor 703 persoane
(a.p. 760 persoane), fiind cu 7,5% mai putine cazuri.

lerarhia cauzelor se modifica In functie de mediul si de ca-
tegoria de drum pe care s-a produs accidentul rutier. in peri-
oada 2018-2019, pe drumurile nationale pe primul loc se situ-
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Road Accidents” shows a downward trend between the period
of 2018-2020, being recorded a decrease of: 23.9% compared
to the number of road traffic accidents, 17.3% compared to
the number of deceased people and 23.3% compared to the
number of injured people. Even so, comparing the data with
the analogical period of the previous year, there is a decrease
in all sections, as follows: 24.7% of the number of accidents
recorded, 19.2% of the deceased and respective people and
25% of the people injured (Figure 1). Referring to the severity
of the victims who suffered as a result of road accidents, for
2020 it was found that out of the total number of deaths and
injured people - 2492 cases (p.y. 3308 cases) there are: 1534
minor injuries (p.y. 2097 cases), 711 serious injuries (p.y. 903
cases) and 244 deaths (p.y. 274 cases).

The main causes of road accidents that prevailed during
the study period were the following: inadequate speed, weath-
er conditions, road infrastructure, non-compliance with traffic
rules. Thus, according to the indicators referring to the cause
of road accidents, it shows us that the improper speed adapta-
tion to visibility, conditions and road infrastructure remains
the main cause which led to the registration of 602 accidents
in 2020 (in decrease compared to 2018 - 738 accidents) with
117 death cases (p.y. 93 persons), which represents 25.8%
more cases and injuring of other 703 persons (p.y. 760 per-
sons), being by 7.5% less cases.

The hierarchy of causes changes depending on the environ-
ment and on the category of road on which the road accident
occurred. Within the period of 2018-2019, on the first place
on the national roads are the accidents caused by excessive
speed, while on the local roads - not giving priority or pedes-
trians noncompliance with the traffic rules (Figure 2). Thus,
speed, in both situations, not adapted to road conditions and
exceeding the legal limit, is the main cause of accidents, with
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Fig. 1 Evolutia situatiei accidentare in perioada anilor 2018-2020.
Fig. 1 The evolution of the road accident cases during the period of 2018-2020.
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Fig. 2 Distributia accidentelor rutiere dupa principalele cauze in perioada anilor 2018-2020.
Fig. 2 Distribution of road accidents according to the main causes during the period of 2018-2020.

eaza accidentele provocate de viteza excesiva, iar pe drumu-
rile locale- neacordarea prioritatii sau indisciplina pietonilor
(Figura 2). Astfel c3, viteza, sub cele doua forme, neadaptata
la conditiile de drum si cea peste limita legald, este principa-
la cauza de accident, cu un procent de 24,6% din totalul acci-
dentelor soldate traume. Constatam ca, 16 % dintre accidente
sunt cauzate de neacordarea prioritatii pietonilor si circa 8,69
%, de neacordarea prioritatii altor vehicule; neasigurarea la
schimbarea benzii sau a directiei de mers, ori virajul incorect a
produs 11,25 % din accidente; 165 de accidente (ceea ce con-
stituie 7,8%) sunt din culpa pietonilor care au traversat strada
neregulamentar. Starea de ebrietate alcoolic3, reprezinta ulti-
ma cauza de accident din topul prezentat, cu 6% din numarul
total de accidente.

Totodata in perioada studiata (Figura 2) in descrestere
este si neacordarea prioritatii pietonilor: de la 364 cazuri de
accidente rutiere 1n 2018 la 310 cazuri in 2020, cu 11 decese
(cu 8,3% cazuri fata de a.p.) si 311 traumatisme (cu 31% ca-
zuri fatd de a.p.). In descrestere fatd de anul precendent este
si numarul de accidente cauzate de neasigurarea la schimba-
rea benzii sau directiei de mers (-17,3%), cat si neacordarea
prioritatii altor vehicule (-14,8%). Din cauza starii de ebrie-
tate alocoolica si adormire la volan au fost Inregistrate 150
cazuri in 2020 (129 cazuri In 2018) care au dus la 22 decese,
cu 40,5% mai putin fata de a.p. (37 cazuri) si traumarea a 179
de persoane, cu 1,15 mai putin fatd de a.p. (181 cazuri). Un
numdr impunator de traume este cauzata din cauza traversarii
neregulamentare a drumului de catre pietoni: 118 accidente
cu 20 cazuri de deces si 102 persoane cu diverese traume.

Accidentele rutiere se pot solda si cu consecinte letale.
Analiza comparativa a numarului de decese scoate in evidenta
urmatoarele cauze ce au generat cresterea acestora: sofatul in
stare de ebrietate a generat 32 de decese in 2019, fiind atesta-

a percentage of 24.6% from the total accidents resulting with
injuries. We find out that 16% of accidents are caused by not
giving priority to pedestrians and about 8.69% by not giving
priority to other vehicles; failure to change lanes or direction
of travel, or incorrect cornering caused 11.25% of accidents;
165 accidents (which constitute 7.8%) are due to pedestrians
who crossed the street improperly. Drinking behavior is the
last cause of accident in the top presented, with 6% of the total
number of accidents registered.

However, in the study period (Figure 2) the state of not
allowing pedestrians priority is slowly decreasing: from 364
cases of road accidents in 2018 to 310 cases in 2020, with 11
deaths (with -8.3% cases compared to p.y.) and 311 injuries
(with -31% cases compared to p.y.). The number of accidents
caused the state of not being insured when changing lanes or
driving directions (-17.3%), as well as not giving priority to
other vehicles (-14.8%) is also decreasing compared to the
previous year (p.y.). Due to the state of the alcohol level while
driving and falling asleep at the wheel, 150 cases were reg-
istered in 2020 (129 cases in 2018) which led to 22 deaths,
40.5% less than p.y. (37 cases) and injuries among 179 persons
with 1.15 less than p.y. (181 cases). An impressive number of
injuries are caused due to the illegal crossing of the road by
pedestrians: 118 accidents with 20 deaths and 102 persons
with various types of injuries.

Road accidents can also result in fatal consequences. The
comparative analysis of the number of deaths highlighted the
following causes that generated their increase: drunk driving
led to 32 deaths in 2019, which is an increase of 100% com-
pared to 16 deaths in 2018; 17 pedestrians died as a result of
the irregular crossing of the road, representing an increase of
about 112%, compared to 8 deaths in the previous year; fail-
ure to ensure correct selection of lanes or incorrect steering



td o ascendenta de 100%, fata de 16 decedati in anul 2018; 17
pietoni au decedat, ca urmare a traversarii neregulamentare a
drumului, atestind o crestere de circa 112%, in comparatie cu
8 decedati in anul precedent; neasigurarea conducatorilor de
vehicule in timpul preselectarii benzilor de deplasarea sau a
virdrii incorecte, a cauzat decesul a 16 persoane, cu 77,7% mai
mult fata de aceeasi perioada a anului precedent, cand au fost
inregistrate 9 decese.

Potrivit datelor statistice cu privire la categoria accidentu-
lui si tipul acestuia, se constatatd in 2020 cd cele mai multe per-
soane au decedat in urma accidentelor rutiere cu participarea
unui vehicul - 97 decedati (a.p. 96) si implicarea vehiculelor si
pietonilor - 90 decedati (a.p. 106). Referitor la tipul acciden-
tului, s-a constatat ca cel mai mare numar de accidente au fost
comise ca urmare a 3 situatii: ciocniri laterale (16,74%) - 331
(a.p. 460, -28,04%) accidente; tamponarea pietonilor aflati pe
spatiile destinate circulatiei acestora (trotuare, marcaje etc.)
(17,85%); si inversiune (11,85%) - 236 (a.p. 211, +11,85 %)
accidente. Se constata si o crestere la tipul de accident rutier
prin tamponarea ciclistului (5,09%) comparativ cu 2019.

Dinamica lunara a accidentelor rutiere pe parcursul peri-
oadei studiate (Figura 3) constata ca cele mai multe cazuri au
fost inregistrate in luna august, avand tendinta de descreste-
re: august 2018 - 281 accidente rutiere; august 2019 - 271
accidente rutiere, august 2020 - 215 accidente rutiere.

Analiza dinamicii sdptdmanale a accidentelor rutiere (Fi-
gura 4) a scos 1n evidenta ca pe parcursul perioadei studiate
cele mai multe accidente In 2020 au fost comise in zilele de
luni - 300 cazuri si simbata - 297 cazuri. Comparativ cu peri-
oada analogica a anului 2019, se identifica c3, cel mai mare nu-
mar de accidente au fost comise 1n zilele de vineri si duminica
a saptamanii - cite 398 de cazuri. Este de mentionat cain 2018
- ziua cu cele mai multe accidente rutiere inregistrate - a fost
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by drivers, caused 16 deaths, 77.7% more compared to the
previous year, when 9 deaths were registered.

According to statistical data regarding the category and
type of accident, we identify that in 2020 most of the death
cases as a result of a road accidents with the participation of a
single vehicle - 97 cases (p.y. -96 cases) and with the involve-
ment of vehicles and pedestrians - 90 cases (p.y. -106 cases).
Concerning the type of accident, it was found that the highest
number of accidents were committed as a result of 3 situa-
tions: side collisions (16.74%) - 331 (p.y. 460 -28.04%) acci-
dents; collision of pedestrians on the spaces intended for their
traffic (sidewalks, markings etc.) (17.85%); and inversion
(11.85%) - 236 (a.p. 211, +11.85%) accidents. There is also
an increase in the type of road accident by bumping the cyclist
(5.09%) compared to 2019.

The monthly distribution of road accidents during the
studied period (Figure 3) emphasize that the most cases were
registered in August, with a decreasing trend: August 2018 -
281 cases; August 2019 - 271 cases, August 2020 - 215 cases.

The weekly distribution of road accidents (Figure 4) during
the study period, underline that most of the accidents in 2020
were committed on Mondays - 300 cases and on Saturdays -
297 cases. Compared to the analog period of 2019, it is identi-
fied that the highest number of accidents were committed on
Fridays and Sundays - 398 cases each. It is worth mentioning
that in 2018 - the day with the most road accidents registered -
was Friday, and the most deaths and injured persons were reg-
istered on Sunday, while on Wednesday there was an increase
in all the mentioned sections.

The data analysis referring to the number of road accidents
according to the daily time interval (Figure 5) showed up a
decreasing trend at all intervals; however, most of them are
recorded between 16:00-18:00 (282 cases, compared to 375
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Fig. 3 Dinamica lunara a accidentelor rutiere in perioada anilor 2018-2020.
Fig. 3 Monthly dynamics of road accidents during the years 2018-2020.



Road safety and accidents prevention in the Republic of Moldova

281
I 297
N P

1200
1000
800

300 286 73 974
600
400
200
0
A

277
&

RS O O
N\ o) ) < O N Q
N\ R\ RO\
O NP\ R N A
N SRS
© & N\
‘\Q} o Q
K\ S

m2018 m2019 2020

Fig. 4 Dinamica saptdmanala a accidentelor rutiere in perioada
anilor 2018-2020.
Fig. 4 Weekly dynamics of road accidents during the years
2018-2020.

ziua de vineri, iar cele mai multe decese si persoane traumati-
zate Inregistrate in ziua de duminica, pe cand ziua de miercuri
se atestat o crestere la toate compartimentele mentionate.

Analiza datele cu referire la numarul accidentelor rutiere
in funtie de intervalul de timp al zilei (Figura 5) a scos 1n evi-
dentad ca numarul acestora este in descrestere la toate inter-
valele; totusi cele mai multe dintre acestea se inregistreaza in
intervalul de timp 16:00-18:00 (282 cazuri, fata de 375 cazuri
a.p.) si 18.00-20.00 (287 cazuri, fata de 349 cazuri a.p.). In-
tervalul de timp de la 12:00-14:00 se caracterizeaza printr-o
ascendenta a numarului de decese cu +53,85%, 20 decese in
2020 comparativ cu 13 cazuri in anul 2019. Intervalul de timp
de la 18:00-20:00 cu un flux de traffic sporit de se caracteri-
zeaza prin cele mai multe persoanelor traumatizate ca urmare
a unui accident rutier (308 persoane traumatizate).

Cea mai afectata grupa de varstd de pe urma unui accident
rutier in perioada studiata, se constata a fi persoanele cu var-
std cuprinsa intre 31 - 64 ani (122 persoane), iar 39 persoane
decedate au avut varsta de peste 65 ani (15,98%).

S-a studiat distributia accidentelor rutiere pe plan natio-
nal. Se constata o crestere esentiala a numarului de accidente
si a consecintelor acestora, fata de perioada analogica a anului
2019 in mun. Chisinau (cu 39,37% din numarul total de acci-
dentesau, ce corespunde a 797 accidente, in urma carora 33
persoane au decedat, iar altele 894 s-au ales cu diferite trau-
matisme; fatd de 2019 - 44,77%, din numarul total de acciden-
te produse pe teritoriul tarii), Briceni, Cahul, Cimislia, Orhei si
Telenesti. Cauzele majore fiind viteza neadecvata conditiilor
rutiere, starea de ebrietate alcoolica si adormire la volan.

Rezultatele obtinute, urmare a analizei dupa categoria ac-
cidentului rutier, stabilesc ca cel mai frecvent pietonii au avut
de suferit la traversarea regulamentara a drumului, si aflati pe
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Fig. 5 Dinamica accidentelor rutiere in funtie de intervalul de timp
al zilei in perioada anilor 2018-2020.
Fig. 5 The dynamics of road accidents according to the daily time
interval during the years 2018-2020/

cases p.y.) and 18.00-20.00 (287 cases, compared to 349 cases
p.y.)- The daily time interval from 12: 00-4: 00 is character-
ized by an increase in the number of deaths by +53.85%, 20
deaths in 2020 compared to 13 cases in 2019. The daily time
interval from 18:00-20:00 which has an increased flow of traf-
fic is characterized by most cases of injuries as a result of a car
accident (308 cases).

The most affected age group due to a road accident in the
studied period, is found to be persons aged between 31-64
years old (122 cases), and 39 death cases among persons over
65 years old (15.98%).

The distribution of road accidents at the national level was
studied. There is a significant increase in the number of ac-
cidents and their consequences, compared to the analog pe-
riod of 2019 in Chisinau municipality (by 39.37% of the total
number of accidents, which corresponds to 797 cases, as a
result of which 33 people died, and another 894 cases with
different types of injuries; compared to 2019 - 44.77% of the
total number of accidents occurring in the country). It follows:
Briceni, Cahul, Cimislia, Orhei and Telenesti. The major causes
being also the inappropriate speed level to the road condi-
tions, drink and drive, and falling asleep at the wheel.

The obtained results, following the analysis by road acci-
dent category, establish that the pedestrians are the most fre-
quently suffered from the regular crossing of the road, and on
the spaces intended for their traffic. However, it is found that
the high number of people who died as pedestrians, occurred
as a result of illegal crossing of the road.

Discussion

Based on the performed analyses, we highlighted the most
affected age group (31-64 years old). The literature shows



spatiile destinate circulatiei acestora. in acelasi timp, se con-
statd ca numarul ridicat al persoanelor decedate 1n calitate de
pietoni, au survenit ca urmare a traversarii neregulamentare
a drumului.

Discutii

Reiesind din analiza datelor locale existente, am evidenti-
at segmentul de virsta cel mai afectat (31-64 ani). Literatura
de specialitate evidentiaza ca victime ale traumatismului ru-
tier cu consecinte letale, cel mai frecvent devin persoanele in
varsta mijlocie, cu accidentare preponderenta a persoanelor
de sex masculin sub influenta bauturilor alcoolice [1, 3]. Re-
publica Moldova se caracterizeaza printr-o mortalitate Tnalta
in urma accidentelor rutiere, cel mai vulnerabil grup in acest
sens find barbatii in varsta de 20-29 si 50-59 ani; copiii si per-
soanele cu varsta de peste 50 de ani au o probabilitate mai
mare de a deveni victime ale unei coliziuni, iar in grupa de var-
std 15-39 ani au riscul mai mare de a deceda la volan sau fiind
pasager al unei unitati de transport [1, 12]. Potrivit profilului
de tara privind siguranta rutiera [13], 81% din decesele si ac-
cidentele rutiere se inregistreaza in grupele de varsta produc-
tive din punct de vedere economic (15-64 de ani). Aceste date
accentueaza necesitatea intreprinderii unor masuri eficiente
de reducere a morbiditatii si mortalitatii in urma accidentelor
rutiere.

Printre principalii factorii de risc ale accidentelor rutiere
care au prevalat pe parcursul perioadei studiate s-a constatat
urmatorii: viteza inadecvatd, neacordarea prioritatii pietoni-
lor, conditiile meteo, infrastructura rutierd, nerespectarea re-
gulilor de circulatie, starea de ebrietate alcoolica. Factorul ma-
jor, precum viteza excesiva influenteaza in mod direct riscul
unui accident, precum si gravitatea ranilor si probabilitatea de
deces care rezultd din acel accident; se estimeaza ca 5-35%
din totalul deceselor rutiere sunt raportate ca fiind legate de
alcool [1, 8, 9].

Cu referire la distributia lunara, analiza efectuata eviden-
tiaza luna august cu cele mai multe cazuri, distributia sapta-
manala - ziua de luni si simbata, iar distributia in functie de
perioada zilei - intervalul de 16.00-20.00. Datele obtinute de-
nota o variatie schimbatoare, astfel ca pentru perioada 2004 -
2013 [3], se inregistreaza cele mai multe accidente in luna oc-
tombrie si un numarul de decese semnificativ in lunile mai si
septembrie; cele mai multe accidente, traume si decese in ziua
de vineri; perioada de timp a zilei cu cele mai multe acciden-
te si traume - Intre 12.00 si 20.00, iar cele mai multe decese
intre orele 18.00 si 6.00. Potrivit unei alte cercetari, cele mai
putine decese au fost inregistrate in zilele de miercuri si marti,
iar majoritatea deceselor inregistrate la fel intre orele 16:00
si 22:00 [16]. Datele altei cercetari, au aratat ca mortalitatea
cauzata de traumatismele rutiere din tara in ultimii 8 ani a in-
registrat cel mai Inalt nivel in septembrie si iunie, iar cele mai
putine decese au fost depistate In martie, pe cand la Chisinau,
cele mai multe decese au fost inregistrate in ianuarie, august
si noiembrie [17].

Pietonii sunt cea mai vulnerabila categorie de participan-
tilor la trafic, supusi unui risc mai mare de a suporta un trau-
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that victims of road traffic with fatal consequences, most of-
ten become middle-aged people, with a predominance of in-
jury among males under the influence of alcohol [1, 3]. The
Republic of Moldova is characterized by a high mortality from
road accidents, the most vulnerable group in this regard being
men aged 20-29 years old and 50-59 years old; children and
adults over the age of 50 years old are more likely to fall victim
to a collision, and in the age group of 15-39 years old are at
higher risk of dying behind the wheel or being a passenger in a
transport unit [1, 12]. According to the country profile on road
safety [13], 81% of road deaths and accidents occur among
the economically productive age groups (15-64 years). These
data emphasize the need for effective measures to reduce road
accident morbidity and mortality.

Among the main risk factors for road accidents that pre-
vailed during the study period were the following: inappropri-
ate speed control, non-prioritization of pedestrians, weather
conditions, road infrastructure, non-compliance with traf-
fic rules, drink and drive behavior. The major factor, such as
speeding, directly influences the risk of an accident, as well
as the severity of injuries and the probability of death result-
ing from that accident; it is estimated that 5-35% of all road
deaths are reported to be alcohol-related [1, 8, 9].

With reference to the monthly distribution, the analy-
sis performed highlights the month of August with the most
cases, the weekly distribution - Monday and Saturday, and the
distribution depending on the period of the day - the inter-
val of 16.00-20.00. The data obtained show a changing varia-
tion, so that for the period 2004-2013 [3], the most accidents
are recorded in October and a significant number of deaths in
May and September; most accidents, injuries and deaths on
Fridays; the time of day with the most accidents and injuries
- between 12.00 and 20.00, and most deaths between 18.00
and 6.00. According to another study, the fewest deaths were
recorded on Wednesdays and Tuesdays, and most deaths were
recorded between 16:00 and 22:00 [16]. The data of another
research showed that the mortality caused by road injuries in
the country in the last 8 years registered the highest level in
September and June, and the fewest deaths were detected in
March, while in Chisinau municipality, the most deaths were
recorded in January, August and November [17].

Pedestrians are the most vulnerable category of road traf-
fic users, being at a higher at risk of suffering a road injury.
A pilot study in the country mentions that out of a total of
324 cases of road injuries aged between 0-91 years old, most
people were drivers (36.1%), pedestrians (29.8%) and pas-
sengers (29.1%) [18]. According to another recent study in
Poland, the authors mention that pedestrians are the most
vulnerable road users and most at risk of death in road ac-
cidents, accounting for over 30% of all road accident deaths
[19]. In Romania, the rates of accidents involving pedestrians
are among the highest in all of Europe, the authors of the study
highlight the negligence of drivers as one of the major causes
of accidents involving pedestrians [20].

Therefore, our country needs to focus on reducing acci-
dents and developing good data recording systems, thus con-
tributing to increasing road safety. In order to have a general
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matismul rutier. Un studiu pilot din tard, mentionaeza ca din
totalul de 324 cazuri de vatamare rutiera cu varsta cuprinsa
intre 0-91 ani, majoritatea persoanelor erau soferi (36,1%),
pietoni (29,8%) si pasageri (29,1%) [18]. Potrivit unui alt stu-
diu recent in Polonia, autorii mentioneaza ca pietonii sunt cei
mai vulnerabili utilizatori ai drumurilor si cei mai expusi ris-
cului de deces in accidente rutiere, reprezentand peste 30%
din totalul deceselor provocate de accidentele rutiere [19].
In Romania, ratele de accidente cu implicarea pietonilor sunt
printre cele mai ridicate din toata Europa, autorii studiului
evidenteaza neglijenta soferilor ca una dintre cauzele majore
in accidententele cu implicarea pietonilor [20].

Prin urmare, tara noastra trebuie sa se concentreze pe
reducerea accidentelor si dezvoltarea unor sisteme bune de
inregistrare a datelor, astfel contribuind la cresterea siguran-
tei rutiere. Pentru a avea sentimentul de siguranta in general
in societate este necesar crearea conditiilor de securitate in
traficul rutier pentru toate categoriile de participanti, reduce-
rea numarului accidentelor in trafic si consecintelor grave ale
acestora. Cauzele accidentelor trebuie identificate si analizate
si este vital sa se gdseasca masuri adecvate de contracare. Sunt
mai mult decat necesare actiuni de imbunatatire a prevenirii
primare a traumatismelor rutiere si a consecintelor acestora,
cu accent pe activitati intersectoriale si dezvoltarea unor me-
canisme eficiente asupra factorilor de risc identificati.

Concluzii

1. Dinamica accidentelor rutiere, pe perioada studiata, a
scos 1n evidentd o usoara tendinta de micsorare a numarul to-
tal de accidente soldate cu victime si a persoanelor traumati-
zate 1n rezultatul producerii accidentelor de circulatie.

2. Exista o nevoie stringentd de a dezvolta In continuare
actiuni de prevenire a traumatismelor rutiere si de a se for-
tifica parteneriatul multidisplinar, si anume intre institutiile
medicale, politie, asistenta medicald urgenta, institutiile edu-
cationale si organizatiile nonguvernamentale in dezvoltarea si
implementarea unei strategii pe termen lung cu scopul de a
contribui la reducerea numarului de accidente la nivel nati-
onal.

3. 0 importantd majora are si elaborarea unui registru de
date specifice domeniului prevenirii si controlului accidente-
lor comparabil cu tarile vecine.
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sense of safety in the society, it is necessary to create safety
conditions in road traffic for all categories of participants, re-
ducing the number of traffic accidents and their serious con-
sequences. The causes of accidents need to be identified and
analyzed and it is vital to find appropriate countermeasures.
More than necessary action is needed to improve the primary
prevention of road injuries and their consequences, with a fo-
cus on cross-sectoral activities and developing effective mech-
anisms on the identified risk factors.

Conclusions

1. The dynamics of road accidents, during the studied period,
highlighted a slight tendency of decrease from the total number
of accidents with victims and injured persons as a result of traffic
accidents.

2. There is an urgent need to further develop actions to pre-
vent road injuries and to strengthen the multidisciplinary part-
nership, namely between healthcare institutions, police, emer-
gency healthcare, educational institutions and non-governmen-
tal organizations in developing and implementing a long-term
strategy in order to help reduce the number of accidents at na-
tional level.

3. The development of a register with specific data in the field
of road traffic prevention and control comparable to neighboring
countries is also of major importance.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

La ora actuala sunt descrise mai multe mutatii in genele rplC
sirrl asociate cu rezistenta M. tuberculosis la linezolid. Cu toate
acestea, corelatiile genetice nu sunt bine cunoscute pentru
toate tulpinile rezistente la linezolid, in special lipsesc datele
despre tulpinile izolate de la bolnavii de tuberculoza din tarile
cu povard Inaltd de tuberculoza multidrog rezistenta (TB-MDR)
din Europa de Est. De asemenea, exista date foarte limitate cu
privire la factorii de risc clinici si microbiologici asociati cu
rezistenta la linezolid in tulpinile de M. tuberculosis.

Ipoteza de cercetare

La majoritatea tulpinilor de M. tuberculosis izolate de la
pacientii cu expunere anterioara lalinezolid din tarile cu povara
inalta de TB-MDR, rezistenta la linezolid este determinata de
un set limitat de mutatii in genele rplC si rrl. Gestionarea clinica
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What is not known yet, about the topic

Several mutations in rplC and rrl genes have been shown to
be associated with linezolid resistance in M. tuberculosis. How-
ever genetic corelates in all linezolid resistant strains are not
well understood, particularly there are missing data on clinical
isolates from high multidrug-resistant tuberculosis (MDR-TB)
burden countries from Eastern Europe. As well there are very
limited data on clinical and bacterial risk factors associated
with emergency of linezolid resistance in M. tuberculosis clini-
cal isolates.

Research hypothesis

In most of the M. tuberculosis strains isolated in patients
with previous exposure to linezolid in high MDR-TB burden
countries, resistance to linezolid is determine by a limited sets
of mutations in rplC and rrl genes. Clinical mismanagement



defectuoasa a cazurilor de TB-MDR in tarile cu povara inalta de
tuberculoza si resurse limitate ar putea contribui la aparitia de
noi tulpini rezistente la linezolid.

Noutatea adusa literaturii stiintifice din domeniu

S-a demonstrat ca in regiunile cu povara inalta a TB-MDR,
cum este Republica Moldova, la majoritatea pacientilor TB-
MDR rezistenta la linezolid este asociatd cu un set de cateva
mutatii in genele rplC sirrl. De asemenea, s-a stabilit rolul critic
al regimurilor terapeutice suboptimale in aparitia rezistentei la
linezolid a tulpinilor de M. tuberculosis.

Rezumat

Introducere. Linezolidul (LNZ) este unul dintre principa-
lele medicamente utilizate In tratamentul tuberculozei multi-
drog-rezistente (TB-MDR). La moment determinantele gene-
tice asociate cu rezistenta la LNZ nu sunt pe deplin caracteri-
zate. Scopul studiului a fost de a descrie mutatiile asociate cu
rezistenta la LNZ prin aplicarea secventierii intregului genom
(WGS) si evaluarea factorilor de risc asociati cu rezistenta la
LNZ pe un set de tulpini de Mycobacterium tuberculosis (MTB)
izolate de la bolnavii de TB-MDR din Republica Moldova.

Material si metode. A fost realizat un studiu retrospectiv
transversal pe un set de tulpini de MTB preluate din biobanca
Laboratorului National de Referinta in Microbiologia Tuber-
culozei (LNRM). Au fost identificate toate tulpinile MTB sto-
cate In perioada 2017-2018, obtinute din sputa pacientilor cu
TB-MDR, care au administrat LNZ in schema de tratament pe
parcursul ultimilor doi ani, indiferent de durata administrarii
LNZ. Au fost considerate eligibile pentru studiu doar tulpinile
MTB izolate de la pacientii cu o expunere cumulativa la LNZ
mai mare de 30 de zile. Datele WGS ale tulpinilor de MTB in-
cluse in studiu au fost comparate cu rezultatele testelor feno-
tipice de sensibilitate pe medii lichide pentru 3 concentratii
de LNZ (0,5 mg/L; 1,0 mg/L; 2,0 mg/L). Caracteristicile clinice
ale pacientilor din studiu au fost preluate din Registrul natio-
nal electronic al bolnavilor cu TB (SIME-TB). Regresia logistica
multiplad a fost efectuatd pentru a determina factorii de risc
pentru rezistenta la LNZ.

Rezultate. 52/74 (70,3%) tulpini MTB au fost incluse in
studiu, dintre acestea 15 (28,8%) au fost fenotipic rezisten-
te la LNZ, dintre care in cazul a 12/52 (23,1%) tulpini a fost
gasitd o corelarea genotipici cu rezistenta la LNZ. In 8 cazuri
au fost gisite mutatii in gena rplC (460T>C). In alte 4 cazuri,
au fost identificate mutatii in gena rrl (2746G>A; 2814G>T;
2810A>C; 2270G>T). S-a determinat o asociere semnificativa
intre rezistenta la LNZ si numarul de medicamente active din
regimul de tratament TB-MDR (OR 0,23; 95%CI -0,03 - 0,70;
p = 0,04). 0 asociere mai slaba s-a stabilit cu numarul de doze
de LNZ administrate anterior (OR 1,01; 95%CI 1,004-1,03; p
=0,03).

Concluzii. La majoritatea tulpinilor de MTB studiate, re-
zistenta la LNZ a fost asociata cu mutatii in genele rrl si rplC.
Numarul insuficient de medicamente active in regimul de tra-
tament al TB-MDR creste sansele de aparitie a rezistentei la
LNZ.

Cuvinte-cheie: tuberculoza, WGS, rezistenta la linezolid,
factori de risc.

Rezistenta Mycobacterium tuberculosis la linezolid - mutatii asociate i factori de risc

of the MDR-TB cases in resource limited high burden MDR-TB
countries might contribute to the emergency of new linezolid
resistant strains.

Article’s added novelty on this scientific topic

We have proved that in high MDR-TB burden setting as Re-
public of Moldova a set of a few mutations in rplC and rrl genes
are associated with linezolid resistance in most of the MDR-TB
patients. As well we shown the critical role of suboptimal MDR-
TB treatment regimen for the emergence of linezolid resistance
in this setting.

Abstract

Introduction. Linezolid (LNZ) is one of the main drugs
used for multidrug-resistant tuberculosis (MDR-TB) treat-
ment. Genetic targets associated with resistance to LNZ are
not fully characterized. The aim of the study was to describe
mutations associated with LNZ resistance by applying whole
genome sequencing (WGS) and to assess the risk factors for
LNZ resistance in a set of M. tuberculosis clinical isolates from
the Republic of Moldova.

Material and methods. We conducted a retrospective
cross-sectional study on a set of MTB isolates retrieved from
the biobank of National Reference Laboratory for Tuberculo-
sis Microbiology (NRLM). We identified all sputum culture iso-
lates stored during 2017-2018, obtained from adult MDR-TB
patients who had LNZ as part of their MDR-TB treatment at
any time during two years before the collection corresponding
sputum sample. Only isolates from patients with a cumulative
exposure to LNZ longer than 30 days were considered eligi-
ble for the study. We performed WGS of the MTB strains and
compared these results with liquid culture-based susceptibil-
ity tests on 3 concentrations of LNZ (0.5 mg/L; 1.0 mg/L; 2.0
mg/L). The clinical characteristics of the study patients were
retrieved form the National TB Data Base (SIME-TB). The mul-
tiple regression analysis was performed to assess risk factors
for LNZ resistance.

Results. 52/74 (70,3%) isolates were included into the
study of them 15 (28,8%) were phenotypically LNZ resistant.
However only in 12/52 (23,1%) isolates genotypic correlates
of LNZ resistant was found. In 8 cases mutations were detect-
ed in the rplC gene (460T>C). In other 4 cases the identified
mutation implied rrl gene (2746G>A; 2814G>T; 2810A>C;
2270G>T). In a multivariate logistic regression model, signifi-
cant association between LNZ resistance and the number of
the active drugs in the MDR-TB treatment regimen (OR 0,23;
95%CI 0,03 - 0,70; p = 0,04) was found. A weaker association
was found with the number of the previously taken LNZ doses
(OR1,01; 95%CI 1,004 - 1,03; p=0,03).

Conclusions. In most of the studied MTB isolates LNZ
resistance was associated with mutations in the rrl and rplC
genes. A reduce number of the active drugs in the LNZ contain-
ing treatment regimen increase the chance of LNZ resistance
emergence.

Key words: tuberculosis, WGS, linezolid resistance, risk
factors.



Linezolid resistance of Mycobacterium tuberculosis - associated mutations and risk factors.

Introducere

Tuberculoza (TB) este o cauzda majora de morbiditate si
mortalitate la nivel mondial [1]. Chiar daca tuberculoza este
consideratd o boala care poate fi vindecatd, rata succesului te-
rapeutic la pacientii cu tuberculoza se reduce dramatic atunci
cand boala este cauzata de tulpini de MTB cu rezistenta mul-
tipla la medicamente (MDR), adica tulpini rezistente la doua
dintre cele mai puternice medicamente antituberculoase, izo-
niazida si rifampicina [2]. Pentru a imbunatati rezultatele tra-
tamentului TB-MDR, in ultimii ani au fost introduse in practica
clinica cateva medicamente antituberculoase. Printre acestea
linezolidul, derivat al oxazolidinonei, care a fost recent clasifi-
cat de Organizatia Mondiald a Sanatatii (OMS) ca medicament
din grupa A pentru tratamentul TB-MDR [3]. Aceasta impli-
ca utilizarea linezolidului la toti pacientii cu TB-MDR la care
tulpina de MTB nu este rezistenta fata de acest medicament.
Rata rezistentei la linezolid in tulpinile de MBT izolate in con-
ditii clinice variaza considerabil in studiile publicate pana in
prezent [4]. Raspandirea In continuare a tulpinilor rezistente
la linezolid ar putea limita utilizarea acestui medicament pe
viitor. Pana in prezent, au fost propuse doud potentiale de-
terminante ale aparitiei rezistentei la linezolid la tulpinile de
MTB. Prima este data de faptul ca biodisponibilitatea linezoli-
dului este frecvent redusa din cauza toxicitatii mitocondriale,
ceea ce duce la o expunere suboptimalad la medicament si la
generarea mutatiilor rezistente [5]. Cea de a doua este condi-
tionatd de optiunile terapeutice frecvent limitate in cazurile
de TB-MDR, circumstante in care linezolidul poate fi parte a
unui regim terapeutic suboptimal, cu cresterea riscului de do-
bandire a rezistentei [6]. Acestia, precum si alti factori de risc
microbiologici si clinici pentru rezistenta la linezolid necesita
afi evaluati. De asemenea, corelatiile genotipice ale rezistentei
la linezolid nu sunt complet cunoscute si necesita a fi studiate
in continuare. In special, sunt putine datele referitoare la tul-
pinile de MTB izolate de la bolnavii din tarile cu povara inalta
de TB-MDR din Europa de Est.

Republica Moldova este o tara est-europeana cu povara in-
alta de TB-MDR, avand una dintre cele mai mari rate de MDR
in randul cazurilor noi de retratament a TB [1]. Recent, Pro-
tocolul clinic national ,,Tuberculoza la adult” a fost revizuit si
ajustat la recomandarile OMS recente, inclusiv in ceea ce pri-
veste utilizarea linezolidului la pacientii cu TB-MDR [3]. Astfel,
utilizarea linezolidului se extinde progresiv in acest context.
Pentru o utilizare clinicd mai eficienta a medicamentului de-
osebit de importante sunt datele privind mecanismele gene-
tice de dobandire a rezistentei la linezolid cat si factorii de
risc asociati acesteia. In studiul dat ne-am propus si descriem
spectrul mutatiilor asociate cu rezistenta la linezolid si sa eva-
luam factorii de risc potential asociati cu rezistenta la linezolid
pe un set de tulpini MTB-MDR izolate de la pacientii din Repu-
blica Moldova cu expunere terapeutica anterioara la linezolid.

Material si metode

A fost efectuat un studiu retrospectiv transversal pe un set
de tulpini MTB preluate din biobanca Laboratorului National
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Introduction

Tuberculosis (TB) is among the leading causes of morbid-
ity and mortality worldwide [1]. Even if TB is considered in
principle a curable disease, the rate of positive treatment out-
come in TB patients is dramatically reduced when the disease
is caused by the multi drug resistant (MDR) Mycobacterium
tuberculosis (MTB) strains, i.e. strains resistant to two most
potent antituberculosis drug, isoniazid and rifampicin [2]. To
improve MDR-TB treatment outcome a few new and repur-
posed TB drugs have been introduced into the clinical practice
during the last years. Among them linezolid, an oxazolidine,
has been recently recommended by World Health Organiza-
tion (WHO) as a group A drug for the treatment of MDR-TB
[3]- That implies its use in all MDR-TB patients in whom MTB
strain is not resistant to linezolid. A variable rate of linezolid
resistant MTB strains have been reported in clinical isolates
until now [4]. Further spread of linezolid resistant strains
could limit the use of this drug in the upcoming future. Two
potential risk factors leading to linezolid resistance have been
hypothesized so far. First, linezolid dosing is frequently re-
duced due to mitochondrial toxicity, leading to suboptimal
drug exposure and subsequent selection of resistant mutant
[5]. Second, there are limited treatment options for MDR-TB
and linezolid may be added to an inadequate regimen, increas-
ing the risk of resistance acquisition [6]. These as well as other
microbiological and clinical risk factors associated with the li-
nezolid resistance should be explored. As well the genotypic
correlates of linezolid resistance are not completely charac-
terized and need further assessment. Particularly are limited
the data on clinical isolates from high MDR-TB burden Eastern
European countries.

Republic of Moldova is a high MDR-TB burden Eastern Eu-
ropean country with one of the highest rates of MDR among
new a retreated TB cases [1]. Recently the Moldovan National
TB Protocol has been revised and adjusted to the latest WHO
treatment guidelines, inclusively regarding the use oflinezolid
in MDR-TB patients [3]. Thus, the use of linezolid extends pro-
gressively in this setting. Data on linezolid genetic mechanisms
and risk factors associated with resistance acquisition on iso-
lates form this setting will be helpful for a more efficient clini-
cal use of the drug. In the present study we aimed to describe
the spectrum mutations associated with linezolid resistance
and to assess potential risk factors associated with resistance
to linezolid on a set of clinical MDR-MTB isolates from patients
with previous therapeutical exposure to linezolid from the Re-
public of Moldova.

Material and methods

We conducted a retrospective cross-sectional study on
a set of MTB isolates retrieved from the biobank of National
Reference Laboratory for Tuberculosis Microbiology (NRLM).
At the NRLM’s biobank we identified all sputum culture iso-
lates stored during 2017-2018, obtained from adult MDR-TB
patients who had linezolid as part of their MDR-TB treatment
at any time during two years before the collection correspond-



de Referinta In Microbiologia Tuberculozei (LNRM). Au fost
identificate toate tulpinile de MTB izolate si stocate in perioa-
da 2017-2018 in biobanca LNRM, obtinute din sputa pacienti-
lor adulti cu TB-MDR, care au administrat linezolid in schema
de tratament 1n orice perioada, pe parcursul ultimilor doi ani
(Figura 1). Au fost considerate eligibile pentru studiu doar tul-
pinile MTB izolate de la pacientii cu expunere cumulativa la
linezolid mai mare de 30 de zile. De la fiecare pacient eligibil
a fost inclusa doar o singura tulpind de MTB izolata din sputa.

Toate tulpinile MTB incluse in studiu au fost reinsamanta-
te, cu extragerea ulterioara a ADN-ului si secventierea intre-
gului genom.

Caracteristicile demografice si clinice ale pacientilor, din

1928 pacienti au inceput tratamentul TB-MDR in
2017-2018
1928 patients started on MDR-TB treatment 2017-2018

A 4

629/1928 (32.6%) pacienti TB-MDR cu cel putin o culturi
MTB izolata in biobanca LNRM

629/1928 (32,6%) MDR-TB patients with at least one MTB
culture isolate in NRLM biobank

h J

246/629 (39.1%) tulpini unice de MTB, izolate de la
pacientii cu expunere terapeutici la linezolid
246/629 (39,1%) single isolates from patients

therapeutically exposed to linezolid

Rezistenta Mycobacterium tuberculosis la linezolid - mutatii asociate i factori de risc

ing sputum sample (Figure 1). Only isolates from patients with
a cumulative exposure to linezolid longer than 30 days were
considered eligible for the study. From each eligible patients
only one sputum isolate was included.

All retrieved isolates were regrown, the MTB DNA were
extracted and sequenced using whole generation sequencing.

Demographic and clinical characteristics of the patients,
whose sputum culture isolates were included in the study, as
well the details about their therapeutical exposure to linezolid
was retrieved for the National Electronic TB Database (SIME-
TB). Also, from SIME-TB were retrieved the data on pheno-
typic drug susceptibility test (DST) of the included isolates
assessed at the time of isolate storage in the biobank.

172 tulpini izolate de la pacientii cu expunere la
linezolid mai mica de 30 zile de

v

-
Ll - . .
172 isolates from patients with less 30 davs exposed to
L linezolid
74/246 (30.1%) tulpini MTB izolate de la pacientii cu
expunere la linezolid mai mare de 30 de zile
74/246 (30,1%) isolates from patients exposed to linezolid
more than 30 days
p| 22 tulpini excluse din cauza unor probleme tehnice

- 52/74 (70.3%) tulpini incluse in studiu dintre acestea
— 15 (28.8%) rezistente fenotipic la linezolid. dintre care
= 12/52 (23.1%) rezistente genotipic la linezolid

52/74 (70,3%) isolates included into the study of them
- 15 (28,8%) phenotypically linezolid resistant of them
- 12/52 (23,1%) genotypically linezolid resistant

22 isolates excluded due to technical issues

Fig. 1 Design-ul studiului.
Notd: MDR-TB - tuberculoza multirezistenta, LNRM - Laboratorul National de Referintd in Microbiologia Tuberculozei,
MTB - Mycobacterium tuberculosis.
Fig. 1 Study flowchart.
Note: MDR-TB - multidrug-resistant tuberculosis, NRLM - National Reference Laboratory for Tuberculosis Microbiology,
MTB - Mycobacterium tuberculosis.
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sputa cdrora au fost izolate tulpinile de MTB incluse in studiu,
precum si detaliile privind expunerea terapeutica la linezolid
au fost preluate din Registrul national electronic al bolnavi-
lor TB (SIME-TB). De asemenea, din SIME-TB au fost preluate
datele privind testul fenotipic de sensibilitate la medicamente
(DST) in baza de cultura al tulpinilor incluse, evaluat la mo-
mentul stocarii tulpinilor in biobanca.

Colectarea tulpinilor MTB

LNRM este un laborator de nivelul trei care realizeaza toate
tipurile de teste microbiologice pentru diagnosticul infectiei
cu MTB. LNRM face parte din Institutul de Ftiziopneumologie
,Chiril Draganiuc” (IFP), o institutie medicala de nivel tertiar,
care ofera asistentd medicala pentru pacientii cu tuberculoza
si alte boli respiratorii non-TB. Astfel, LNRM asigura tot spec-
trul de teste microbiologice pentru diagnosticul TB la pacientii
consultati si/sau internati la IFP. De asemenea, LNRM asigura
cresterea si izolarea culturii MTB din sputa pacientilor si tes-
tarea sensibilitatii fenotipice, pentru un spital de TB de nivel
secundar din Chisindu si pentru cabinetele TB din Chisinau si
din zona de sud a tarii. La fel, asigura evaluarea controlului ca-
litatii pentru trei laboratoare regionale de TB existente 1n tara.
Din totalul probelor procesate in mod curent la LNRM, culturi-
le pozitive izolate din sputa si procesate in scop de diagnostic
sunt de obicei stocate in biobanca. De asemenea, o parte din
culturile pozitive efectuate pentru urmarirea tratamentului
sunt stocate in biobanca, in deosebi in cazul pacientilor cu tu-
berculoza, care nu reusesc sa obtina conversia culturii.

Teste microbiologice

Toate probele preluate din biobanca si incluse in studiu
au fost reinsamantate pe medii solide (Lowenstein-Jensen)
in conformitate cu recomandarile tehnice ale OMS [7]. Pentru
toate tulpinile de MTB relnsamantate, a fost efectuata testarea
sensibilitatii fenotipice pentru concentratiile de linezolid: 0,5
mg/L, 1,0 mg/L (concentratie criticd recomandatda de OMS)
si 2,0 mg/L, fiind utilizat sistemul BACTEC MGIT960 (Becton
Dickinson, SUA). Testele de sensibilitate fenotipica la medi-
camente pentru alte tipuri de antibiotice au fost efectuate in
MGIT960, la concentratii critice recomandate de OMS, fiind re-
alizate in conformitate cu instructiunile producatorului (Bec-
ton Dickinson, SUA).

Extractia ADN

Pentru extragerea ADN-ului, coloniile de MTB reinsaman-
tate au fost transferate intr-un tub de microcentrifuga (2,0 ml)
care continea 400 pl de tampon TE, apoi incalzite timp de 20
de minute la 80°C. Dupa 3 min de centrifugare, supernatantul,
a fost eliminat si s-au addaugat 400 pul de tampon TE, urmat de
vortexare pentru a separa celulele. Apoi s-au adaugat 50 pl de
lizozim, s-a vortexat si s-a incubat solutia peste noapte la 37°C.
A doua zi, s-au addugat 70 pl de SDS 10%, 5 ul de proteinaza K,
s-a vortexat si s-a incubat solutia 10 minute la 65°C. Ulterior,
s-a addugat 100 pl de NaCl 5M, 100 pl de CTAB/NaCl, urmat
de vortexare si incubare timp de 10 min la 65°C. Apoi au fost
adaugate 750 pl de amestec cloroform/izoamilcool, cu inver-
sarea si centrifugarea ulterioara a tuburilor la temperatura ca-
merei timp de 15 min. Supernatantul a fost transferat intr-un
nou tub de microcentrifugs, fiind adaugat un volum de 0,6 de
izopropanol pentru precipitarea acizilor nucleici timp de 30
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Settings

NRLM is a tertiary level laboratory performing all types of
microbiological tests for the diagnosis of MTB infection. NRLM
is part of Chiril Draganiuc Phthisiopneumology Institute (PPI),
a tertiary level medical institution which provides medical
care for patients with TB and other non-TB respiratory dis-
eases. Thus, NRLM ensure all spectrum of TB microbiologi-
cal test in patients consulted and/or admitted to PPI. As well
NRLM ensure the sputum culture and phenotypic DST for a
secondary level TB hospital in Chisinau and TB cabinets from
Chisinau and from southern counties of the country. As well it
provides the quality control assessment for three regional TB
laboratory existing in the country. From the pool of the spu-
tum samples process routinely at NRLM, isolates from positive
sputum cultures performed for diagnostic purposes were usu-
ally stored in the biobank. As well a part of the isolates from
positive sputum culture performed for treatment follow up
are also stored in the biobank, particularly these is the case
of TB cases which fail to achieve sputum culture conversion.

Microbiological tests

All sputum culture isolates retrieved from the biobank and
included into the study were regrown on solid media (Low-
enstein-Jensen) according to the WHO technical recommenda-
tions [7]. For all regrown isolates, we determined growth at 0,5
mg/L, 1,0 mg/L (corresponding to the WHO critical concen-
tration), and 2,0 mg/L of linezolid using the BACTEC MGIT960
system (Becton Dickinson, USA). Routine drug susceptibility
testing for other antibiotics was performed in MGIT960 using
critical concentrations recommended by WHO and according
to manufactures instruction (Becton Dickinson, USA).

DNA extraction

For the DNA extraction, colonies of regrown isolates were
transferred to a microcentrifuge tube (2,0 ml) containing 400
ul TE buffer and heated for 20 min at 80°C. After 3 min centrif-
ugation the supernatant was discarded and 400 pul TE-buffer
was added, followed by vortexing to separate cells. Then add-
ed 50 pl lysozyme, vortexed and incubated the solution over-
night at 37°C. Later 70 pl 10% SDS and 5 pl proteinase K, was
added, vortexed and incubated the solution 10 min at 65°C.
Afterwards 100 pl 5M NaCl, 100 pl CTAB/NaCl was added, fol-
lowed by vortexing and incubation for 10 min at 65°C. Then
750 pl Chloroform/Isoamyalcohol mix, was added, the tube
was inverted and centrifuged at room temperature for 15 min.
The supernatant was transferred to a new microcentrifuge
tube, and 0.6 volume isopropanol was added to precipitate
the nucleic acids for 30 min at -20°C. Then centrifuged and
discarded the supernatant. The DNA was washed in 0,5 ml of
75% ethanol, centrifuged, and discarded the supernatant The
DNA-pellet was dried at 60°C for about 10 min, and dissolved
in 100 pl TE-buffer at 37°C for 30 min.

Whole genome sequencing

Isoleted DNA of MTB isolates was subjected to whole ge-
nome sequencing at the Research Center Borstel, Germany
with a minimum average genome coverage of 50X, using
paired-end DNA libraries and Illumina technology (Nextera-
XT and NextSeq500) according to the manufacturer’s instruc-
tions (Illumina, USA). The sequencing data were mapped to



min la -20°C. Apoi s-a centrifugat si aruncat supernatantul. S-a
spalat ADN-ul in 0,5 ml de etanol 75%, s-a centrifugat si arun-
cat supernatantul. Peletul de ADN a fost uscat la 60°C timp de
aproximativ 10 minute, iar ADN-ul a fost dizolvat in 100 pl de
tampon TE timp de 30 de minute la 37°C.

Secventierea intregului genom

ADN-ul extras din tulpinile de MTB izolate, a fost supus sec-
ventierii intregului genom la Centrul de cercetare Borstel, Ger-
mania. Media minima de acoperire a genomului a fost de 50x,
utilizandu-se librarii de ADN tip pereche si tehnologia Illumi-
na (Nextera-XT si NextSeq500) in conformitate cu instructiu-
nile producatorului (Illumina, SUA). Datele de secventiere au
fost aliniate la genomul de referinta M. tuberculosis H37Rv (ID
GenBank: NC_000962.3) utilizindu-se filtrul MTBseq [8]. Au
fostluate in considerare mutatiile in 92 de gene asociate cu re-
zistenta la medicamente cu cel putin o citire in ambele directii
ale genei, si o citire care sa numeasca alela cu un scor phred
minim de 20. Am evaluat polimorfismele unui singur nucleo-
tid, insertiile si deletiile. Predictia rezistentei genotipice a fost
realizata pe baza catalogului de mutatii disponibil la Centrul
de Cercetare Borstel, Germania, actualizare Mai 2021.

Analiza statisticd

Variabilele continue au fost prezentate sub forma de medii
sau mediane cu deviatie standard sau intervalul dintre cuarti-
le, corespunzator. Variabilele categoriale au fost prezentate ca
valori procentuale. Compararea variabilelor continue parame-
trice si neparametrice a fost realizata prin testul t-student sau
testul Mann-Whitney, corespunzator. La compararea frecven-
telor s-a aplicat testul exact a lui Fischer. Pentru comparatiile
variabilelor Imperecheate s-a folosit testul Wilcoxon. Pentru
evaluarea asocierii dintre potentialii factori de risc si rezisten-
ta la linezolid, s-a efectuat o analiza de regresie logistica. Fie-
care variabild independentd Intdi a fost evaluatd prin regresie
logistica univariatd, iar variabilele care au avut o valoare p
mai mica de 0,25 au fost evaluate intr-un model de regresie
logistica multipla. A fost considerata statistic semnificativa va-
loarea p mai mica de 0,05. Analiza statistica a fost efectuata in
programul GraphPad Prism 9 v9.2.0.

Consideratii etice

Studiul a fost aprobat de Comitetul de Etica al Univer-
sitatii de Stat de Medicind si Farmacie ,Nicolae Testemita-
nu”, Chisinau, Republica Moldova (procesul verbal nr. 49 din
12.04.2018).

Rezultate

in biobanca LNRM au fost identificate 629 tulpini izolate
din sputa pacientilor cu TB-MDR, care au avut cel putin o cul-
tura de MTB stocatd in perioada 2017-2018. Doua sute patru-
zeci si sase (39,1%) dintre acesti pacienti au primit linezolidul
ca parte a regimului de tratament pentru TB cu o durata vari-
abila pe parcursul ultimilor 2 ani inainte de prelevarea sputei.
Dintre acestia, doar in cazul a 74 de pacienti a fost identificata
cel putin o cultura de MTB, stocata in biobanca, dupa initierea
tratamentului cu linezolid si o duratd de expunere la linezolid
mai mare de 30 de zile (Figura 1). Din 74 de tulpini eligibile,
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the M. tuberculosis H37Rv reference genome (GenBank ID:
NC_000962.3) using the MTBseq pipeline [8]. We considered
mutations in 92 genes associated with drug resistance [9])
and covered by a minimum of one read in both forward and
reverse orientation. We assessed single nucleotide polymor-
phisms, insertions, and deletions. Genotypic resistance predic-
tion was performed based on mutations catalogue available at
the Research Center Borstel, Germany, May 2021 update.

Statistical analysis

The continuous variables were presented as means or me-
dian with standard deviation or the interquartile interval, cor-
respondingly. Categorial variables were presented as frequen-
cies. Comparison of the continuous parametric and non-para-
metric variables was done by t-student test or Mann-Whitney
test, correspondingly. For the comparison of the frequencies
Fischer exact test was applied. For paired comparisons Wil-
coxon paired test was used. For the assessment of the asso-
ciation between potential risk factors and linezolid resistance,
logistic regression analysis was performed. For that, each in-
dependent variable was initially assessed by univariate logis-
tic regression and those which had a p value lower then 0,25
were assessed in a multivariate logistic regression model. A p
value lower then 0,05 was considered statistically significant.
Statistical analysis was performed in GraphPad Prism 9 v9.2.0
software.

Ethics

The study was approved by Ethical Committee of Nicolae
Testemitanu State University of Medicine and Pharmacy, Chi-
sinau, Republic of Moldova (# 49 from 12.04.2018).

Results

At the NRLM biobank we have identified 629 unique MDR-
TB patient who had at least on sputum culture isolate stored
during 2017-2018. Of them 246 (39,1%) patients received
linezolid as part of their TB treatment regimen at any time
during previous 2 years prior sampling of the stored sputum
isolate. Of these only 74 patients had at least one isolate col-
lected at a time point when the cumulative duration of line-
zolid intake was longer than 30 days (Figure 1). We attempt to
regrow by one isolate from each one of these 74 patients. Due
to technical limitation only 52 (70,3%) isolates were possible
to regrown and to include into the final analysis. Each regrown
isolated belong to a different MDR-TB patient.

Study cohort characteristics

The mean age of the patients whose sputum culture iso-
lates were included in the analysis was 38,8 + 8,5 year old, of
them 67,3% being male. Majority of the patients (84,6%) had
a cavitary disease detected by chest radiography and 17,3%
were HIV positive. The median number of linezolid doses
previously received by the study patients was 347 (IQR 165
- 470,5). At the same time the number of the active drugs in-
cluded into the linezolid containing regimen of the study pa-
tients was 3,0 (IQR 2,0 - 4,0).

According to WGS data 12 of the study isolates (23,1%)
were resistant to linezolid. Patients with linezolid resistant
strains had a higher number of taken linezolid doses as well
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Tabel 1. Caracteristica cohortei.
Table 1. Cohort characteristics.

Parametri Total LNZ rez‘istent LNZ sensibill .

Parameters N=52; n (%) IL\II\:Iigeils(t;)’;t l](]Zig?icft;)?blle p
gﬁﬁé‘lf?iﬁiﬁ” 35(67.3) 8 (66,7) 27 (67,5) 1,0
XZZSt,ie?f T?g > 38,5£8,5 33553 39,988 0,01
et reiee 22 (42.3) 4(333) 18 (45,0) 052
IH-I;\I;SESZIlttII\Ye 9(17.3) 4(333) 5(12,5) 0,18
]&z\zzi?;;ycz‘;lltoarfse 44 (84,6) 10 (83,3) 34 (85,0) 1,0
Retraatment afer foure 35 (67,3) 11(917) 24 (600) 0,08
nl\gg 2:;;;? ?ggﬁg) 33 (63,5) 7(583) 26 (65,0) 0,74
AT lineuge 4 (UhciLAM] 19.365) 5 (417) 14.350) 074
1\]\;31}; : 58 :ssziisslrzenrlcte 40(76,9) 10(83,3) 30 (75,0) 0,71
vt ﬁigjz;‘j,%%ﬁ‘) 347,0 (165,0 - 470,5) 576,5 (404,5 - 705,5) 2575(1205-3765) 0,001
Intrerupere LNZ a7 1 683) 305) 0

LNZ interruption

Medicamente active in schema de tratament cu LNZ;
mediana (IQR)* 3,0(2,0-4,0) 1,5(1,0-3,0) 4,0 (2,5-4,0) 0,0001
Active drugs in LNZ regimen; median (IQR)*
Mutatii compensatorii

Compensatory mutations 38(73,1) 10 (83,3) 28(70,0) 0,5

Notd: MTB - Mycobacterium tuberculosis; FQ - fluoroquinolone, LNZ - linezolid, DS - deviatia standard, IQR - intervalul dintre cuartile, LNZ - linezolid, * - evaluat
conform datelor de secventiere a intregului genom.

Note: MTB - Mycobacterium tuberculosis; FQ - fluoroquinolones, LNZ - linezolid, SD - standard deviation, IQR - interquartile range, LNZ - linezolid, * - assessed by
whole genome sequencing data.

M no mutation(s)
M rrl unknown mutation(s)

rrl mutation (s)

40 M rplC mutation(s)
35
30
25
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Number of isolates
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Fig. 2 Distributia concentratiei minime inhibitorii (CMI) la linezolid pentru tulpinile MTB si rezultatele secventierii.
Fig. 2 Linezolid minimum inhibitory concentration (MIC) distribution for the analyzed clinical isolates and sequencing results.



cresterea MTB s-a reusit in cazul la 52 (70,3%) care au fost
incluse in analiza finala.

Caracteristicile lotului studiat

Varsta medie a pacientilor ale caror tulpini MBT izolate din
sputd au fost incluse in analiza a fost de 38,8 + 8,5 ani, dintre
acestia 67,3% fiind barbati. Majoritatea pacientilor (84,6 %)
aveau leziuni cavitare pulmonare detectate la radiografia to-
racicd, iar 17,3 % aveau statut HIV pozitiv. Mediana numarului
de doze de linezolid anterior administrate pacientilor inclusi
in studiu a fost de 347 (IQR 165 - 470,5). In acelasi timp, nu-
marul medicamentelor active incluse in regimul de tratament
cu linezolid la pacientii analizati a fost de 3,0 (IQR 2,0-4,0).

Conform datelor WGS, 12 (23,1%) tulpini MTB au fost re-
zistente la linezolid. Pacientii cu tulpini rezistente la linezolid
au avut un numdr mai mare de doze de linezolid administra-
te, precum si un numar mai mic de medicamente active in re-
gimul de tratament decat cei cu tulpini sensibile la linezolid
(576, 5 (IQR 404,5 - 705,5) fata de 257,5 (IQR 120,5 - 376,5),
p= 0,0001 si 1,5 (IQR 1,0 - 3,0) fatd de 4,0 (IQR 2,5 - 4,0),
p = 0,0001, respectiv). Nu s-au constatat alte diferente sem-
nificative dintre pacientii cu tulpini rezistente la linezolid si
cei cu tulpini sensibile la linezolid, cu exceptia varstei acestora
(33,5+5,3vs 39,9 +8,8,p=0,01; Tabelul 1).

Rezistenta genotipicd a tulpinilor de MTB

Majoritatea tulpinilor analizate apartin liniei genotipice 2
- 63,5%), celelalte tulpini apartinand liniei 4. WGS a confirmat
profilul MDR al tuturor celor 52 de tulpini de MTB incluse in
studiu. Dintre acestea, 72% prezentau mutatii compensatorii
in genele rpoA si rpoC. De asemenea, 76,9% dintre acestea
prezentau rezistenta suplimentara la fluorochinolone. Nu au
existat diferente statistice in ceea ce priveste rata de rezisten-
ta la fluorochinolone, mutatiile compensatorii si frecventa li-
niilor genotipice intre tulpinile rezistente la linezolid si cele
sensibile la linezolid (Tabelul 1).

Numarul de tulpini cu rezistenta genotipica la linezolid
(12/52) difera de cel detectat prin DST fenotipic bazat pe cul-
turd, prin care s-au evidentiat 15 tulpini rezistente la linezolid.
Pentru 8 tulpini rezistente la linezolid, a fost gasita mutatia de
tip substitutie (460T>C) in gena rplC, in timp ce in cazul altor
4 tulpini au existat mai multe mutatii de tip substitutie in dife-
rite pozitii a genei rrl (Rvnr02) (Tabelul 2). In cazul unei sin-
gure tulpini cu rezistentd fenotipica nu s-a gasit nici o mutatie
in genele rplC si rrl, In timp ce la alte 2 tulpini cu rezistenta fe-
notipica au fost detectate mai multe mutatii de tip substitutie
nucleotidica in diferite pozitii a genei rrl, la care asocierea cu
rezistenta la linezolid nu este cunoscuta, pentru tulpinile date
nu au fost gasite mutatii in gena rplC.

Toate tulpinile cu mutatii rezistente in gena rplC au o con-
centratie minima inhibitorie (CMI) a linezolidului mai mare de
2 mg/l, la fel si in cazul tulpinilor cu mutatii rezistente In gena
rrl. Majoritatea tulpinilor fara mutatii in rplC si rrl au avut o
CMI a linezolidului <0,5 mg/1. Tulpina cu rezistenta fenotipica
la care nu s-au gasit mutatii in gena rplC, sau la rrl, a avut o
CMI a linezolidului de 2 mg/1 (Figura 2).

Factori asociati cu rezistenta la linezolid

Pentru a determina factorii de risc asociati cu rezistenta
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a lower number of the active drugs in the treatment regi-
men than those with linezolid susceptible strains (576,5 (IQR
404,5-705,5) vs 257,5 (IQR 120,5 - 376,5), p= 0,0001 and 1,5
(IQR 1,0 - 3,0) vs 4,0 (IQR 2,5 - 4,0), p = 0,0001, corespond-
ingly). No other differences have been found in patients with
linezolid resistant strains compared with those with linezolid
susceptible strains, excepting their age (33,5 + 5,3 vs 39,9 *
8,8,p=0,01; Table 1).

Genotypic resistance of the MTB strains

Sixty-three-point two percent of the strains belonged to
genotypical lineage 2 while others to lineage 4. WGS con-
firmed the MDR profile of all 52 MTB strains included into the
study. Of them 72% had compensatory mutations in rpoA and
rpoC genes. As well 76,9% had additional resistance to fluoro-
quinolones. There were no differences in the rate fluoroqui-
nolone resistance, compensatory mutations, and frequency of
lineages between linezolid resistant and linezolid susceptible
strains (Table 1).

The number of strains with genotypic resistance to line-
zolid (12/52) differs of that detected by culture based phe-
notypic DST which shown 15 linezolid resistant strains. In 8
linezolid resistant strains resistance was associated with the
same type of susbtitution (460T>C) in rplC gene while in oth-
er 4 strains with several diferent substitions in rrl (Rvnr02)
gene (Table 2). In one of the phenotipicaly resistant strains the
wild type of both rplC and rrl genes were found, while other
2 pnenotipicaly resistant strains cary a wild type rplC gene,
and several diferent substituion mutations in the rrl gene, not
known to be assocaited with resistance.

All resistant strains with mutations in rplC have a linezolid
minimum inhibitory concentration (MIC) higher than 2 mg/1
as well those strains with known resistant mutaion in rrl. Ma-
jority of the strains without any mutation in rplC and rrl had
a linezolid MIC <0,5 mg/l1. The phenotipicaly resistant strain
with wilde type of both rplC and rrl had a linezolid MIC of 2
mg/1 (Figure 2).

Factors associated with linezolid resistance

To determine the risk factors for the emergence of linezol-
id resistance main demographical, clinical, and microbiologi-
cal characteristics as well as factors characterizing the history
of previous exposure to linezolid were primarily assesed by
univariate logistic regresion analysis. The following variables
were subjects the univariate logistic regression analysis: gen-
der, age, HIV status, place of residecne, presence of cavities
on radiography, MTB lineage, presence of compensatory mu-
tations, number of taken linezolid doses, history of linezolid
treatment intreruption longer then 2 months, number of the
active drugs in the TB treatment regimen assessed by WGS
data (Table 3). Four of these vairables - number of taken li-
nezolid doses, number of the drugs in the regimen, HIV status
and patient age - shown significant association in univariate
analysis (p<0,25) and were subsequently checked in a multi-
variate logisitc regresion model (Table 4). The latest identify
a significant association between the emergence of linezolid
resistance and the number of the active drugs in the MDR-TB
treatment regimen (OR 0,23; 95%CI 0,03 - 0,70; p = 0,04). A
weaker association was found with the number of the privi-
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Tabelul 2. Mutatiile M. tuberculosis in genele rrl si rplC cu rezistenta fenotipica la linezolid.
Table 2. rrl and rplC mutations in M. tuberculosis with phenotypic linezolid resistance.
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NI 122;‘::: ;g LNZ MGIT960 (mg/mL)  LNZgeno  rplC (%) rrl (%) ]L“:;’:;ge LD;Z:Z;IT;ZZI;SS
1 BUA001 >2,0 R WT 2746G>A (99%) Ural 405
2 KEG002 >2,0 R WT ggigizz 822//‘3 Beijing 690
3 ERR003 >2,0 s WT 219G>C (1,3%)* Beijing 267
4 MAA004 >2,0 R 460T>C (100%) WT Beijing 393
5 SHP005 >2,0 R 460T>C (94%) WT Beijing 689
6 LEI006 >2,0 R WT 2270G>T (2%) Ural 730
7 BOS007 2,0 R 460T>C (73%) WT Ural 656
8 GRE008 52,0 R WT 2814G>T (100%) Beijing 730
9 MAV009 52,0 R 460T>C (100%) WT LAM 351
10 SMEO010 >2,0 R 460T>C (26%) WT Beijing 404
11 SPOO11 >2,0 R 460T>C (96%) WT Beijing 473
12 STVo12 2,0 S WT ;ggﬁ:g 83333* Beijing 362
13 ZAI013 52,0 S WT WT Beijing 182
14 RODO14 52,0 R 460T>C (100%) WT Beijing 497
15 BOI043 >2,0 R 460T>C (100%) WT Ural 721

Notd: LNZ geno - sensibilitatea fatd de linezolid conform datelor secventierii, S - sensibil, R - rezistent, WT- tip salbatic, LNZ - linezolid, * - mutatii necu-
noscute, considerate in studiu sensibile la linezolid.

Note: LNZ geno - linezolid sussceptibility according to sequencing data, S - sussceptibile, R - resistant, WT- wild type, LNZ - linezolid, * - unknown mutations,
considered sussceptible to linezolid in the study.

Tabelul 3. Factori de risc pentru rezistenta la linezolid, regresie logistica univariata.
Table 3. Risk factors for linezolid resistance, univariate logistic regression.

Factor B SE p OR 95% ClI
Genul (femei)

Gender (female) 0,04 0,70 0,96 1,04 0,24 - 3,97
Virsta 0,13 0,06 0,03 0,88 0,76 - 0,97
Age

Re;edm;a.urbana -0,49 0,69 0,5 0,61 0,14 -2,28
Urban residence

Total doze linezolid 0,01 0,00 0,001 1,01 1,005 - 1,02
Total linezolid doses

lr}treru.pe.re lmezol.ld 0,11 1,21 0,92 1,12 0,05-9,80
Linezolid interruption

Mutatii compensatori -0,76 0,85 0,37 0,47 0,06-2,13
Compensatory mutations

Me(.ilcamente. active m‘ schema de tratament 1,49 0,47 0,00 0,23 0,07 - 0,49
Active drugs in the regimen

MBT linia 2

MTB lineage 2 -0,28 0,67 0,67 0,75 0,20 - 2,97
LeleuIll cav1.tare 0,13 0,89 0,89 0,88 0,17 - 6,66
Cavitary lesion

HIV pozitiv 1,25 0,78 0,11 3,50 0,73 - 16,43
HIV positive

Notd: MTB - Mycobacterium tuberculosis, SE - eroarea standard, OR - raportul sanselor, 95%CI - 95% intervalul de incredere.
Note: MTB - Mycobacterium tuberculosis, SE - standard error, OR - odds ratio, 95%CI - 95% confidence interval.



Tabelul 4. Factori de risc pentru rezistenta la linezolid, regresie logistica multipla.
Table 4. Risk factors for linezolid resistance, multiple logistic regresion.

Factor B SE p OR 95% CI
Virsta -0,17 0,11 0,14 0,85 0,63 -1,007
Age

Total d.oze llpezohd 0,01 0,005 0,03 1,01 1,004 -1,03
Total linezolid doses

Mec.hcamente? active in schema de tratament 149 0,72 0,04 0,23 0,03-0,7
Active drugs in the regimen

HIV pOZ'lt'lV 0,33 1,49 0,83 1,39 0,07 - 35,7
HIV positive

Notd: SE - eroarea standard, OR - raportul sanselor, 95%CI - 95% intervalul de incredere.
Note: SE - standard error, OR - odds ratio, 95%CI - 95% confidence interval.

la linezolid, principalele caracteristici demografice, clinice si
microbiologice, precum si factorii care caracterizeaza istoricul
expunerii anterioare la linezolid au fost initial evaluate prin
regresie logistica univariata. Variabilele testate prin regresie
logistica univariata au inclus: sexul, varsta, statutul HIV, locul
de resedinta, prezenta cavitatilor la radiografie, linia MTB,
prezenta mutatiilor compensatorii, numarul de doze de line-
zolid administrate, istoricul intreruperii tratamentului cu line-
zolid mai mult de 2 luni, numarul de medicamente active din
regimul de tratament al tuberculozei evaluat prin datele WGS
(Tabelul 3). Patru dintre aceste variabile - numarul de doze de
linezolid administrate, numarul de medicamente din schema
de tratament, statutul HIV si varsta pacientului - care au pre-
zentat o asociere semnificativa in analiza univariata (p<0,25)
au fost verificate printr-un model de regresie logistica multi-
variata (Tabelul 4). Acestea au evidentiat a asociere semnifi-
cativa Intre rezistenta la linezolid si numarul de medicamente
active din regimul de tratament al TB-MDR ( OR 0,23; 95%CI
0,03 - 0,70; p = 0,04). O asociere mai slaba a fost gasita cu
numadrul de doze de linezolid anterior administrate (OR 1,01;
95%CI 1,004 - 1,03; p = 0,03). Pentru ceilalti doi factori testati
(statutul HIV si varsta) nu au fost evidentiate asocieri semni-
ficative.

Constatarea asocierii dintre numarul de medicamente ac-
tive din regimul de tratament si rezistenta la linezolid ne-a
determinat sa comparam numarul de medicamente active din
regimurile de tratament care contin linezolid prescrise paci-
entilor inclusi in studiu din perspectiva rezultatelor fenoti-
pice, a testului de sensibilitate si datelor WGS. Am constatat
ca conform rezultatelor WGS, mediana numarului de medica-
mente active din schemele de tratament este semnificativ mai
mica decat cel administrat de facto, calculat in baza datelor
testului de sensibilitate fenotipic si a prezumtiei de sensibili-
tate la medicamentele netestate, 3 (IQR 3-5) vs 5 (IQR 4,5-6),
corespunzator, p<0,0001 (Figura 3).

Discutii

In studiu prezent, am stabilit ci in majoritatea cazurilor re-

ously taken linezolid doses (OR 1,01; 95%CI 1,004 - 1,03;
p=0,03). For the other two tested factors (HIV status and age)
no significant association were found.

Our finding of association between the number of the ac-
tive drugs in the treatment regimen and linezolid resistance
made us to compare the number of the active drugs in the
linezolid containing treatment regimens prescribed to our
patients from perspective of phenotypic bases DST and WGS
data. We found that when assessed by WGS the median num-
ber of the active drugs in the treatment regimens is signifi-
cantly lower than that counted in the real life based on the
phenotypic DST and presumption of susceptibility to the not
tested drugs, 3 (IQR 3 - 5) vs 5 (IQR 4,5 - 6) correspondingly,
p<0,0001 (Figure 3).

Discussion

In this cross-sectional study, we found that the main gene-
tic corelates of linezolid resistance in MTB strains in Moldovan
settings are given by a set of substitution mutations in rplC
and rrl genes. As well we found that the strongest risk factor
for linezolid resistance in strains isolated from patients with
previous exposure to linezolid is it use in an unproper MDR-
TB treatment regimen, i.e. a regimen with a reduce number of
drugs to which the MTB strain is susceptible.

The rate of linezolid resistance varies considerably in the
previously reported studies on MDR MTB clinical isolates -
5,5% - 33.3% [10-14]. In our study the frequency of the MTB
resistance to linezolid is mostly in the middle of the reported
range (23,1%). These differences in resistance rate across the
studies are commonly explained by different types of the en-
rolled patients, a higher rate in cohorts with higher number of
retreatment cases. This is a plausible explanation for the pres-
ent study as well, in which most of the patients are retreated
TB cases.

Overall, the 460T>C mutation in rplC was the underlying
cause of linezolid resistance in most of our isolates (8 out of
12 resistant cases). This is in line with previously reported
data on both in vitro and clinical isolates [15]. It was hypoth-
esized that rplC resistance is associated with lower biological
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Fig. 3 Numarul de medicamente active in regimul de tratament cu linezolid.
Notd: WGS - secventierea intregului genom, DST - test fenotipic de sensibilitate la medicamente, LNZ - linezolid, * - numarul de medicamente
active 1n baza testului de sensibilitate fenotipic si a prezumtiei despre sensibilitatea fatd de medicamentele netestate.
Fig. 3 Number of active drugs in the linezolid containing regimen.
Note: WGS - whole genome sequencing, DST - phenotypic drug susceptibility test, LNZ - linezolid, * - number of active drugs based on the pheno-
typic drug susceptibility test and presumption of susceptibility to the not tested drugs.

zistenta genotipica la linezolid a tulpinilor de MTB din Repu-
blica Moldova este determinata de un set de cateva mutatii de
tip substitutie in genele rplC si rrl. De asemenea, am constatat
cd la pacientii cu expunere anterioara la linezolid, administra-
rea linezolidului intr-un regim de tratament suboptim, adica
un regim cu un numar redus de medicamente la care tulpina
de MTB este sensibila, reprezinta un important factor de risc
pentru rezistenta la linezolid.

Rata de rezistenta la linezolid variaza considerabil in stu-
diile raportate anterior, referitoare la tulpinile MTB izolate de
la bolnavii de tuberculoza - 5,5% - 33,3% [10-14]. in studiul
nostru, frecventa rezistentei MTB la linezolid se situeaza apro-
ximativ la mijlocul intervalului raportat (23,1%). De regula di-
ferentele in ceea ce priveste rata de rezistenta in studiile pu-
blicate sunt explicate prin diferite tipuri de pacienti inrolati, o
ratd mai mare in cohortele cu un numar mai mare de cazuri de
retratament al TB. Aceasta este o explicatie plauzibila si pen-
tru studiul de fat3, in care majoritatea pacientilor sunt cazuri
de retratament.

Mutatia 460T>C in rplC a determinat rezistenta la linezolid
la majoritatea tulpinilor MTB studiate (8 din 12 cazuri rezis-
tente). Acest lucru este in concordanta cu datele raportate an-
terior atat pe tulpinile izolate in vitro, cat si pe cele izolate de
la bolnavii de tuberculoza [15]. A fost emisa ipoteza ca mutati-
ile asociate cu rezistenta din gena rplC reduc mai putin adap-
tabilitatea biologica a MTB decat mutatiile din alte gene, ceea

fitness costs than resistance associated with other genes, that
promote transmission of these bacteria in the population and
lead to the dominance of these resistant mechanism in various
settings [14].

In previously reported sets of MTB isolates, resistant mu-
tations in the rrl gene are less frequent but a bit more divers
then those in rplC [15]. This finding was observed in our study
as well. Four strains from present cohort had resistant muta-
tions in rrl gene. Three of the observed rrl resistant mutations
(2814G>A, 2746G>A, 2270G>T) are among the most com-
monly reported in the literature while the other one 2810A>C
is much rare being described particularly in patient with MDR-
TB treatment failure [11]. Three other rrl mutations (219G>C,
2434T>C, 2691A>T) identified in our MTB isolates has not
been previously described to be associated with linezolid re-
sistance as well they were not described in susceptible strains.
Further experiments would be needed to establish the poten-
tial role of these mutations in conferring linezolid resistance.

One of our phenotypically resistant strains did not harbor
any mutation in rplC or rrl. Several previous studies have been
reported such type of strains as well [16]. Detection of other
non-ribosomal genetic targets of linezolid resistance in such
strains should be aimed by further studies. It seems plausible
to assess the cellular changes that negatively influence cell
permeability for antimicrobial agents, particularly changes in
efflux pumps function and cell wall thickness [17].



ce contribuie la raspandirea mai eficienta a acestor tulpini in
populatie [14].

Studiile anterioare raporteaza ca mutatiile rezistente in
gena rrl sunt mai putin frecvente, dar ceva mai diverse fata
de cele din rplC [15]. Acest fapt a fost observat si in studiul
nostru. Patru tulpini din cohorta analizata au prezentat mu-
tatii rezistente 1n gena rrl. Trei dintre mutatiile rezistente rrl
observate (2814G>A, 2746G>A, 2270G>T) se numara printre
cele mai frecvent raportate In literatura, in timp ce cea de a
patra, 2810A>C, este mult mai rar3, fiind descrisa in special la
pacienti TB-MDR cu esec terapeutic [11]. Alte trei mutatii din
rrl (219G>C, 2434T>C, 2691A>T) identificate la tulpinile de
MTB nu au fost descrise anterior ca fiind asociate cu rezistenta
lalinezolid si, de asemenea, nu au fost descrise nici la tulpinile
sensibile. Pentru a stabili rolul potential al acestor mutatii in
conferirea rezistentei la linezolid sunt necesare studii supli-
mentare.

Una dintre tulpinile MTB analizate in studiul dat, desi avea
rezistenta fenotipicd nu a prezentat nicio mutatie in rplC sau
rrl. Anterior astfel de tulpini au fost, de asemenea, raportate
[16]. Rezistenta acestor tulpini ar putea fi legata de alte tinte
genetice non-ribosomale. In acest sens pare plauzibild evalu-
area modificarilor celulare care influenteaza negativ perme-
abilitatea celulard pentru agentii antimicrobieni, in special
modificarile functiei pompelor de eflux si grosimea peretelui
celular [17].

Nivelurile CMI ale linezolidului raportate in studiile ante-
rioare pe tulpini de MTB cu rezistentd la linezolid si mutatii
in genele rplC si rrl, variaza comparativ cu concentratia cri-
tica mai mult de 4 - 32 de ori si 8 - 50 de ori, corespunzator,
[15]. In studiul realizat nu a fost posibil de a evalua CMI exacti
pentru tulpinile rezistente. Cea mai mare concentratie inhibi-
torie testata la linezolid (2,0 mg/1), este de doua ori mai mare
decat concentratia critica recomandata pentru testarea de ru-
ting, iar In cazul tulpinilor cu mutatii in rplC si rrl aceasta con-
centratie nu a inhibat cresterea tulpinilor rezistente. Aceasta
confirma rationalitatea utilizarii concentratiei critice aplicate
in mod curent pentru evaluarea fenotipica a rezistentei la line-
zolid in practica LNRM.

In studiul realizat genotipul dominant in randul tulpini-
lor rezistente la linezolid a fost Beijing (in 7 tulpini din 12).
Cu toate acestea, asocierea raportatd anterior intre genotipul
Beijing si rezistenta la linezolid [18] nu a fost confirmata in
cohorta noastra. Acest lucru ar putea fi cauzat de numarul re-
dus de cazuri in cohorta studiata. In cadrul unui studiu epide-
miologic recent la nivelul Intregii tari, cu utilizarea WGS, s-a
demonstrat rolul tot mai important al genotipului Beijing in
raspandirea TB-MDR in Moldova [19]. Avand in vedere acest
lucru, precum si intensificarea considerabila a utilizarii line-
zolidului, ar trebui adoptata o atitudine de farmacovigilenta
sporita in legatura cu linezolidul.

Printre factorii de risc clinici asociati cu rezistenta la line-
zolid, 1n literatura au fost raportati expunerea anterioara la
linezolid si procentul de afectare pulmonari [20]. In cohorta
noastra de pacienti expusi anterior la linezolid, cel mai im-
portant factor de risc asociat cu rezistenta la linezolid a fost
numadrul de medicamente active din schema de tratament a
tuberculozei. Ghidurile actuale privind tratamentul TB-MDR

Rezistenta Mycobacterium tuberculosis la linezolid - mutatii asociate i factori de risc

The previously reported linezolid MIC levels in MTB strains
with rplC and rrl associated resistance range largely between
4 to 32 fold and from 8 to 50 fold, correspondingly [15]. In
our study we have not had the possibility to assess the MICs
of the resistant strains. In the highest tested inhibitory con-
centration of linezolid (2,0 mg/1), which is double higher than
that recommended breakpoint for the routine assessment, the
growth of all strains with mutations in rplC and rrl were not
inhibited. These data confirmed the rationality of the current-
ly use breakpoint for the phenotypical assessment of linezolid
resistance in the routine practice of NRLM.

The dominant genotype among the linezolid resistance
strains in our study was Beijing (in 7 strains out of 12). How-
ever the previously reported association between Beijing gen-
otype and linezolid resistance [18] was not confirmed in our
cohort. That could be caused by a reduce number of observa-
tions in our cohort. Nevertheless a in recent country wide epi-
demiological study with use of WGS, it have been shown the
increasing role of the Beijing genotype in driving the MDR-TB
epidemic in Moldova [19]. Considering that, as well the con-
siderable scaling up in use of linezolid, an increase pharma-
covigilance attitude in relation to linezolid should be adopted.

Among clinical risk factors associated with linezolid resis-
tance prior linezolid exposure and percent lung involvement
were reported [20]. In our cohort of patients previously ex-
posed to linezolid the most important risk factor associated
with linezolid resistance was the number of the active drugs
in the TB treatment regimen. Current guidelines on MDR-TB
treatment recommend having 4 or 5 active drugs as part of
the treatment regimen [21, 22]. The idea behind combina-
tion of multiple drugs in treatment of TB disease is to avoid
monotherapy and by that to prevent selection of MTB strains
resistant to a certain TB drug. Unfortunately, due to lack of
tools for the assessment of DST for some of the MDR-TB drugs
(e.g. linezolid, bedaquiline, delamanid, carbapenems, clofazi-
mine) during the study period or unavailability and shortages
of certain MDR-TB drugs the number of the drugs included in
the treatment regimens of the patients from our cohort was
frequently suboptimal. It should be acknowledge that this is a
sad aspect of the MDR-TB management in other high MDR-TB
burden settings in Eastern Europe as well [6]. However, use
of an inefficient drug regimen (with not enough active drugs)
could also happen in high income setting at least during the
initial phase of the MDR-TB treatment, before phenotypic
DST results become available. That because diagnostic tools
for rapid assessment of susceptibility (as those based on the
detection of genetic markers of resistance) to majority of the
MDR-TB drugs form WHO drug group A and B are unavailable
even in high income settings [23]. All these argue the need of
strengthening current DST capacities and drug availability.

Our study has several unavoidable limitations. Due to it
retrospective design and technical limitations we were able
to include into the study only a part of the cases with the li-
nezolid exposure registered during the study period. As well
the clinical characteristics of the study cases were collected
as part of routine clinical care and not originally obtained for
the purpose of this study. Therefore, we had to accept the bias
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recomanda includerea in schema de tratament 4 sau 5 antitu-
berculoase cu eficacitate demonstratd (medicamente active)
[21, 22]. Ideea care std la baza combindrii mai multor medi-
camente 1n tratamentul tuberculozei este de a evita monote-
rapia si, prin aceasta, de a preveni selectia tulpinilor de MTB
rezistente fatd de un anumit medicament. Din nefericire, din
cauza lipsei capacitatilor de testare in mod curent a sensibili-
tatii pentru unele dintre medicamentele pentru TB-MDR (de
exempluy, linezolid, bedaquiling, delamanid, carbapenem, clo-
fazimina) sau lipsei anumitor medicamente pentru tratamen-
tul TB-MDR, numarul de medicamente incluse in regimurile
de tratament ale pacientilor din cohorta noastra a fost in mul-
te cazuri suboptimal, fapt care a contribuit la aparitia rezisten-
tei fata de linezolid. De mentionat ca acesta este un aspect trist
al managementului TB-MDR si in alte regiuni cu povara Inalta
de TB-MDR din Europa de Est [6]. Cu toate acestea, utilizarea
unui regim medicamentos ineficient (cu un numar insufici-
ent de medicamente active) ar putea avea loc si in regiunile
cu nivel ridicat de trai, cel putin in timpul fazei initiale a tra-
tamentului TB-MDR, inainte ca rezultatele DST fenotipice sa
fie disponibile. Acest lucru se datoreaza faptului ca evaluarea
rapidad a sensibilitatii (cum ar fi prin teste bazate pe detectarea
markerilor genetici de rezistentd) pentru medicamentele din
grupele A si B de medicamente anti TB-MDR nu sunt disponi-
bile nici in regiunile cu nivel ridicat de trai [23]. Toate acestea
argumenteaza necesitatea de a imbunatati capacitatile actuale
de DST si disponibilitate a medicamentelor.

Rezultate prezentului studiu au cateva limitari inevitabile.
Din cauza designului retrospectiv si a limitarilor tehnice, am
putut include in cercetare doar o parte din cazurile TB-MDR
cu expunere la linezolid inregistrate in perioada de studiu. De
asemenea, caracteristicile clinice ale cazurilor studiate au fost
colectate in cadrul prestarii asistentei medicale de rutina si nu
au fost obtinute primar in scopul acestui studiu. Prin urmare,
trebuie admis un posibil grad de inexactitate in descrierea ca-
racteristicilor clinice ale cohortei precum si in generalizarea
rezultatelor studiului. Cu toate acestea, suntem increzatori ca
strategia noastra de identificare a cazurilor eligibile a fost su-
ficient de riguroasa pentru a evita excluderea unor observatii
extreme importante si ca parametrii-cheie, precum durata ex-
punerii la linezolid sau numarul de medicamente active din
regimul de tratament, au fost bine documentate, asigurand
caracterul robust al rezultatelor obtinute.

Concluzii

1. Rezistenta la linezolid este frecventd la pacientii tratati
anterior cu acest medicament, spectrul determinantelor ge-
notipice ale rezistentei fiind dominat de un set de mutatii in
genele rplC si rrl.

2. Numadr suboptimal de medicamente active in schema de
tratament cu linezolid creste sansele de aparitie a rezistentei
tulpinilor de Mycobacterium tuberculosis la acest medicament.
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when describing clinical features of the cohort and general-
ized the results. However, we are confident that our strategy
to identify eligible cases was sufficient rigorous to avoid exclu-
sion of important outliers and that the key parameters (e.g.
duration of linezolid exposure or number of the active drugs
in the treatment regimen) were well documented and ensure
the sufficient robustness of the obtained results.

Conclusions

1. Resistance to linezolid is a common feature in patients
previously treated with this drug, the spectrum of genotypic
resistance being dominated by a few genetic determinants in
rplC and rrl.

2. A reduce number of the active drugs in the LNZ contain-
ing treatment regimen increase the chance of LNZ resistance.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu sunt cunoscute modificdrile cognitive si afective la
pacienti cu crize mioclonice in comparatie cu profilul neurop-
sihologic al pacientilor cu crize focale motorii.

Ipoteza de cercetare

Testele neurocognitive utilizate au valori-prag de deviere
care pot argumenta stabilirea tulburdrilor cognitive si afec-
tive intre pacienti cu crize mioclonice si pacienti cu crize fo-
cale motorii.

Noutatea adusa literaturii stiintifice din domeniu

A fost demonstrat faptul ca profilul neuropsihologic este
afectat in mod egal atat la pacienti cu crize mioclonice catsila
pacienti cu crize focale motorii.

Rezumat

Introducere. Tulburarile cognitive si afective sunt cele mai
frecvente comorbiditati psihice in epilepsie cu impact negativ
asupra calitatii vietii. Totusi aceste comorbiditati au fost ra-
portate fiind mai putin frecvente la pacientii cu crize mioclo-
nice comparativ cu alte tipuri de crize epileptice.

Material si metode. In studiu au fost inclusi 40 pacienti
(varsta medie * abaterea standard: 24,6 + 7,3 ani, 15 barbati)
cu crize mioclonice (CM) si al doilea grup 40 pacienti (30,8
9,8 ani, 15 barbati) cu crize focale motorii (CFM). Au fost uti-
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What is not known yet, about the topic

Cognitive and affective changes are not known in patients
with myoclonic seizures, especially compared to the neu-
ropsychological profile of patients with focal motor seizures.

Research hypothesis

The neurocognitive tests used have deviation threshold
values that can argue for the establishment of cognitive and
affective disorders between patients with myoclonic seizures
and patients with focal motor seizures.

Article’s added novelty on this scientific topic

It has been shown that the neuropsychological profile is
equally affected in both patients with myoclonic seizures and
patients with focal motor seizures.

Abstract

Introduction. Cognitive and affective disorders are the
most common psychic comorbidities in epilepsy with a nega-
tive impact on quality of life. However, these comorbidities
have been reported to be less common in patients with myo-
clonic seizures compared to other types of seizures.

Material and methods. The study included 40 patients
(mean age * standard deviation: 24.6 + 7.3 years, 15 men)
with myoclonic seizures (MS) and the second group of 40 pa-
tients (30.8 = 9.8 years, 15 men) with focal motor seizures



lizate testele MoCa (screening cognitiv), Hamilton (evaluarea
anxietdtii) si Beck (inventar de depresie). Pentru compararea
diferentelor dintre grupuri a fost utilizat software-ul SPSS
(versiunea 20.0; IBM, Armonk, NY, SUA.).

Rezultate. Ambele grupe difereau dupa durata epilepsiei
11,1+ 7,2si15,4 + 10,3, p = 0.03, dar nu difereau dupa MoCa
(25,2 +4,65125,7+3,5 p=0,59), Hamilton (9,9 + 6,7 si 11,2 +
8,7, p =0,47) sinici dupa Beck (8,7 + 6,6 51 9,9 * 8,4, p = 0,46).
Nu a fost identificata nici o relatie statistic semnificativa intre
durata epilepsiei si valorile testului MoCa (r =-0,67, p = 0,68),
Hamilton (r = 0,25, p = 0,12) sau Beck (r = 0,10, p = 0,51) la
pacienti cu CM; la pacientii cu CFM acelasi lucru - MOCA (r =
-0,1, p = 0,52); Hamilton (r =-0,17, p = 0,28); Beck (r =-0,16,
p = 0,32). Absenta tulburarilor cognitive a corelat cu absenta
depresiei in ambele grupuri CM (p = 0,03), CFM (p = 0,01).

Concluzii. Nu a fost identificata nici o relatie statistic sem-
nificativa a tulburarilor cognitive si afective intre pacientii cu
crize mioclonice si pacientii cu crize focale motorii. Durata
epilepsiei nu a influentat semnificativ starea cognitiva si afec-
tiva a pacientilor din ambele grupuri de cercetare, dar absenta
tulburarilor cognitive a corelat cu absenta depresiei in ambele
grupuri. Interdependenta intre starea cognitiva si afectiva de-
nota importanta evaludrii ambelor compartimente in apreci-
erea veridica a profilului neurocognitiv a pacientilor cu crize
mioclonice.

Cuvinte cheie: profil neuropsihologic, crize mioclonice,
crize focale motorii.

Introducere

Epilepsia mioclonica juvenila este o forma de epilepsie idi-
opatica generalizata care cuprinde aprox. 5% - 10% din toate
epilepsiile [1]. Crizele mioclonice apar in jurul varstei puber-
tatii si sunt caracterizate printr-o contractie brusca, scurta
(<100 msec), involuntara unica sau multipla a muschilor sau
grupurilor musculare de topografie variabila (axiala, extremi-
tatilor proximale, distale), predominant in maini, fara tulbu-
rari de constienta [2]. Crizele mioclonice sunt frecvent asocia-
te cu crize tonico-clonice generalizate si mai rar cu crizele de
absenta. Crizele apar de obicei dupa trezire, sunt precipitate
de deprivari de somn, cauza fiind predominant genetica, cu
distributie egald pe gen [3]. Tulburarile cognitive si afective
sunt cele mai frecvente comorbiditati psihice in epilepsie cu
impact negativ asupra functionarii psihice individuale si pro-
fesionale reducand calitatea vietii pacientilor cu epilepsie
[4]. Tulburarile de memorie, lentoarea psihicd, deficitele de
atentie si de limbaj sunt cele mai frecvente deficite cognitive
raportate de pacienti [5]. Performanta neuropsihologica la
pacientii cu epilepsie este afectata de anormalitatile cerebrale
structurale, de frecventa si severitatea crizelor; localizarea si
lateralizarea focarului epileptogen, medicatia si eficienta tra-
tamentului antiepileptic [6]. In dependenti de tipul de epilep-
sie, debutul bolii, durata, activitatea epileptica si tipul de cri-
ze, impactul asupra cursului dezvoltarii cognitive este diferit
[7, 8]. Mai mult ca atat, studiile recente dovedesc ca deficitele

Profilul neuropsihologic la pacienti cu crize mioclonice

(FMS). MoCa (cognitive screening), Hamilton (anxiety assess-
ment), and Beck (depression inventory) tests were used. SPSS
software (version 20.0; IBM, Armonk, NY, USA) was used to
compare the differences between the groups.

Results. Both groups differed by epilepsy duration 11.1 *
7.2 and 15.4 + 10.3, p = 0.03 but did not differ in terms of MoCa
(25.2 £ 4.6 and 25.7 £ 3.5, p = 0.59), Hamilton (9.9 * 6.7 and
11.2+8.7,p =0.47) and Beck (8.7 £ 6.6 and 9.9 + 8.4, p = 0.46)
tests. No statistically significant relationship was identified be-
tween the duration of epilepsy and the values of the MoCa (r =
-0.67, p = 0.68), Hamilton (r = 0.25, p = 0.12) or Beck (r = 0.10,
p = 0.51) tests in patients with MS; in patients with FMS simi-
lar results - MOCA (r =-0.1, p = 0.52); Hamilton (r = -0.17,p =
0.28); Beck (r = -0.16, p = 0.32). Absence of cognitive impair-
ment correlated with the absence of depression in both MS (p =
0.03) and FMS (p = 0.01) groups.

Conclusions. No statistically significant relationship of cog-
nitive and affective disorders was identified between patients
with myoclonic seizures and patients with focal motor seizures.
Duration of epilepsy did not significantly influence the cogni-
tive and emotional state of patients in both groups, however,
absence of cognitive impairment correlated with the absence of
depression in both groups. The interdependence between cog-
nitive and affective state denotes the importance of evaluating
both compartments in the true assessment of the neurocogni-
tive profile of patients with myoclonic seizures.

Key words: neuropsychological profile, myoclonic sei-
zures, focal motor seizures.

Introduction

Juvenile myoclonic epilepsy is a form of generalized idi-
opathic epilepsy that comprises approximate 5% - 10% of all
epilepsies [1]. Myoclonic seizures occur around the age of pu-
berty and are characterized by a sudden, short (<100 msec),
involuntary, single or multiple contraction of muscles or mus-
cle groups of variable topography (axial, proximal, distal ex-
tremities), predominantly in the hands, without impairment
of consciousness [2]. Myoclonic seizures are frequently associ-
ated with generalized tonic-clonic seizures and less frequently
with absence seizures. Seizures usually occur after the awak-
ing and are precipitated by sleep deprivation, the cause being
predominantly genetic, with equal distribution by gender [3].
Cognitive and affective disorders are the most common psy-
chic comorbidities in epilepsy with a negative impact on in-
dividual and professional psychic functioning that reduce the
quality of life in patients with epilepsy [4]. Memory disorders,
mental slowness, attention and language deficits are the most
common cognitive deficits reported by patients [5]. Neuropsy-
chological performance in patients with epilepsy is affected
by structural brain abnormalities, the frequency and severity
of seizures, localization and lateralization of the epileptogenic
focus, medication and efficacy of antiepileptic treatment [6].
Depending on the type of epilepsy, the onset of the disease,
the duration, the epileptic activity and the type of seizures, the
impact on the course of cognitive development is different [7,
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cognitive sunt deja prezente la debutul bolii [9]. Ultimele stu-
dii in domeniu, evidentiaza ca profilul neuropsihologic al pa-
cientilor cu crize mioclonice este sugestiv pentru o disfunctie
frontala subtild [10], si sustin originea crizelor mioclonice in
regiunea lobului frontal [11, 12]. Studiile privind profilul ne-
uropsihologic la pacientii cu crize mioclonice raman inca con-
troversate, majoritatea autorilor constata la pacientii cu crize
mioclonice deficite cognitive specifice [13], stari de anxietate,
tendinte depresive si chiar trasaturi impulsive [14, 15, 16, 17].
in acest sens, considerim ci este important sa studiem modi-
ficarile cognitive si afective ale pacientilor cu crize mioclonice
si sd stabilim un profil neuropsihologic al acestora, cu atat mai
mult cu cat un numar mare de publicatii despre acest sindrom
au fost publicate in straindtate dar in tara noastrd acest studiu
este efectuat pentru prima data. Scopul acestui studiu a fost de
a evalua prevalenta tulburarilor cognitive si afective (depresia
si anxietatea) la pacientii cu crize mioclonice si de a compara
cu profilul neuropsihologic al pacientilor cu crize focale moto-
rii. Studiul a cuprins 40 de pacienti cu crize mioclonice si 40 de
pacienti cu crize focale motorii.

Material si metode

Acest studiu a fost efectuat in departamentul de neuro-
logie, epileptologie si boli interne a Institutului de medicina
urgentd, Chisiniu, Republica Moldova. In studiu au fost in-
clusi patruzeci de pacienti diagnosticati cu crize mioclonice si
patruzeci pacienti cu crize focale motorii. Diagnosticul a fost
stabilit conform istoricului medical, examenului clinic si neu-
rofiziologic (video-electroencefalografie). Pentru functia cog-
nitiva s-a utilizat testul de evaluare cognitiva Montreal (MoCA
Test). Pentru evaluarea afectiva s-a aplicat scala de evaluare a
anxietatii Hamilton (Ham-A) si Inventarul de depresie Beck-
(BDI-21).

Testul de evaluare cognitivdi MoCA s-a utilizat pentru un
screening general de evaluare a functiei cognitive [18]. Testul
s-a dovedit a fi sensibil si informativ pentru identificarea tulbu-
rarilor cognitive In epilepsie, si ne-a permis sa evaluam diferite
sfere cognitive precum atentia si capacitatea de concentrare,
functia executiva, memoria, limbajul, gandirea abstract3, abili-
tatile vizual-constructive, rationamentul matematic si orienta-
rea temporo-spatiala. Scorul total posibil este de 30 de puncte,
un scor mai mare sau egal cu 26 este considerat normal. Un
scor mai mic de 26, sugereaza prezenta deficitelor cognitive.

Scala Hamilton de evaluare a anxietdtii, a furnizat o evalu-
are globala a anxietatii si a identificat atat simptomele psihice
cat si cele somatice [19] Am detectat simptomele de anxietate
si am evaluat severitatea lor. Scala contine 14 itemi care evalu-
eaza dispozitia anxioas3, frica, insomnia, simptomele cogniti-
ve, depresia, comportamentul si simptomele gastrointestinale,
cardiovasculare, genitourinare, vegetative si tensiunea mus-
culara. Scorul total este de la 0 la 56. Un scor peste 14 indica
o anxietate cu semnificatie clinic3, subiectii sanatosi generand
scoruri in jurul valorii 5. Exista un consens cd scorul de 14-17
sa semnifice o anxietate usoard, 18-24 anxietate moderata si
25-30 anxietate severa.

Inventarul de depresie Beck, constituit din 21 de itemi,
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8]. Moreover, recent studies show that cognitive deficits are
already present at the onset of the disease [9]. Recent stud-
ies in the field show that the neuropsychological profile of pa-
tients with myoclonic seizures is suggestive of subtle frontal
dysfunction [10], and support the origin of myoclonic seizures
in the frontal lobe region [11, 12]. Studies on the neuropsy-
chological profile in patients with myoclonic seizures remain
controversial, most authors reporting specific cognitive defi-
cits [13], anxiety, depressive tendencies and even impulsive
traits [14, 15, 16, 17] in patients with myoclonic seizures. In
this sense, we consider it is important to study the cognitive
and affective changes in patients with myoclonic seizures and
to define their neuropsychological profile, especially given
the large number of publications on this syndrome published
abroad and absence of any data in our country. Thus, the aim
of the current study was to assess the prevalence of cognitive
and affective disorders (depression and anxiety) in patients
with myoclonic seizures and to compare with the neuropsy-
chological profile of patients with focal motor seizures. The
study included 40 patients with myoclonic seizures and 40
patients with focal motor seizures.

Material and methods

This study was performed in the Department of Neurology,
Epileptology and Internal Diseases of the Institute of Emer-
gency Medicine, Chisinau, Republic of Moldova. Forty patients
diagnosed with MS and forty patients with FMS were included
in the study. The diagnosis was established according to the
medical history, clinical and neurophysiological examination
(video-electroencephalography). The Montreal Cognitive As-
sessment Test (MoCA test) was used for cognitive function.
The Hamilton Anxiety Assessment Scale (Ham-A) and the
Beck Depression Inventory (BDI-21) were applied for the af-
fective assessment.

The MoCA cognitive assessment test was used for the gener-
al screening to assess cognitive function [18]. The test proved
to be sensitive and informative for the identification of cogni-
tive disorders in epilepsy, and allowed us to assess different
cognitive areas such as attention and ability to concentrate,
executive function, memory, language, abstract thinking, vis-
ual-constructive skills, mathematical reasoning and temporo-
spatial orientation. The total possible score is 30 points, a
score greater than or equal to 26 is considered normal. A score
lower than 26 suggests the presence of cognitive deficits.

The Hamilton Anxiety Assessment Scale provides an overall
assessment of anxiety and identifies both mental and somatic
symptoms [19] We detected anxiety symptoms and assessed
their severity. The scale contains 14 items that assess anxiety,
fear, insomnia, cognitive symptoms, depression, behaviour
and gastrointestinal, cardiovascular, genitourinary, vegetative
symptoms and muscle tension. The total score is from 0 to 56.
A score above 14 indicates clinically significant anxiety, while
healthy subjects score around 5. There is a consensus that a
score of 14-17 means mild anxiety, 18-24 moderate anxiety,
and 25-30 severe anxiety.

The Beck Depression Inventory, consisting of 21 items,



construit sa masoare severitatea simptomatologiei depresive
[20]. Itemii sunt constituiti sub forma de afirmatii, fiecare item
fiind evaluat in patru grade de severitate, de la 0 (absent) la 3
(foarte sever), fiecarui grad corespunzandu-i o Intrebare iar
subiectul este invitat sa aleagd acea Intrebare a carui raspuns
i se potriveste cel mai bine si sunt in acord cu ceea ce simte
pe perioada ultimei luni. Scorul total al scalei se poate intinde
de la 0 la 63 puncte. Scorul 0-9 = absenta depresiei; 10-18 =
depresie usoard; 19-29 = depresie moderatd; 30+ = depresie
severa.

Analiza statisticd. Pentru compararea diferentelor dintre
grupuri a fost utilizat software-ul SPSS (versiunea 20.0; IBM,
Armonk, NY, SUA.).

Comitetul de etica al cercetarii al Universitatii de Stat de
Medicina si Farmacie ,Nicolae Testemitanu” a aprobat acest
studiu. Dupa o explicatie completd a metodelor aplicate, fieca-
re subiect a dat consimtamantul informat inscris pentru a lua
parte la studiu.

Rezultate

Participanti. In studiu au fost inclusi 40 pacienti (varsta
medie * abaterea standard (AS): 24,6 * 7,3 ani, 15 barbati)
diagnosticati cu crize mioclonice si 40 pacienti (30,8 = 9,8 ani,
15 barbati) diagnosticati cu crize focale motorii. Ambele grupe
difereau dupa durata epilepsiei, in grupul pacientilor cu crize
mioclonice a constituit 11,1 * 7,2 ani, iar In grupul pacientilor
cu crize focale motorii 15,4 * 10,3. Parametrii demografici si
clinici a subiectilor sunt prezentati in Tabelul 1.

Tabelul 1. Parametrii demografici si clinici ai subiectilor.
Table 1. Demographic and clinical parameters of the subjects.
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was built to measure the severity of depressive symptoms
[20]. The items are represented as statements, each item be-
ing evaluated in four degrees of severity, from 0 (absent) to 3
(very severe), each grade corresponding to a question and the
subject is invited to choose that question whose answer fits
best and it matches what the patient has been feeling for the
last month. The total scale score can range from 0 to 63 points.
Score 0-9 = absence of depression; 10-18 = mild depression;
19-29 = moderate depression; 30+ = severe depression.

Statistical analysis. SPSS software was used to compare the
differences between the groups (version 20.0; IBM, Armonk,
NY, USA)).

The research ethics committee of the State University of
Medicine and Pharmacy “Nicolae Testemitanu” approved this
study. After a complete explanation of the methods applied,
each subject gave written informed consent to participate in
the study.

Results

Participants. The study included 40 patients (mean age *
standard deviation (SD): 24.6 + 7.3 years, 15 men) diagnosed
with MS and 40 patients (30.8 + 9.8 years, 15 men) diagnosed
with FMS. Both groups differed in terms of epilepsy duration,
in the group of patients with MS being 11.1 * 7.2 years, and in
the group of patients with FMS - 15.4 + 10.3. The demographic
and clinical parameters of the subjects are presented in Table 1.

The MoCA cognitive assessment test did not show any sta-
tistically significant difference between the two groups. Pa-

Parametri Pacienti cu crize mioclonice Pacienti cu crize focale motorii
Parameters Patients with myoclonic seizures Patients with focal motor seizures
Varst 0,002
arsta 246473 30,8+9,8
Age
Sex (masculin/femini 1,0
* (masculin/feminin) 15/25 15/25
Gender (male / female)
D ilepsiei 0,035
urata epliepsiel 11,1472 154+10,3
Duration of epilepsy
MoCA media + AS 0,592
25,2+4,6 25,7 £3,5
MoCA mean * SD
Hamilton media + AS 0,477
, 99+6,7 11,2 +8,7
Hamilton mean # SD
Beck media + AS 0,466
+ +
Beck mean * SD 8.7+66 9.9+84
Tabelul 2. Testul de evaluare cognitiva MoCA.
Table 2. MoCA cognitive assessment test.
Cu tulburari cognitive Fara tulburdri cognitive Total
With cognitive impairment Without cognitive impairment
Pacienti cu crize mioclonice 10 30 40
Patients with myoclonic seizures
Pacienti cu crize focale motorii 10 30 40
Patients with focal motor seizures
Total 20 60 80

Notd: Pearson Chi-patrat = 0.00, p = 1,00.
Note: Pearson Chi-Square = 0.00, p = 1,00.
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Testul de evaluare cognitiva MoCA nu a avut o diferenta sta-
tistic semnificativa in aceste doud grupuri. Pacientii cu crize
mioclonice au avut un scor mediu de 25,2 + 4.6 iar pacientii
cu crize focale motorii 25,7 * 3,5, t = 0,53, p = 0,59. Nu a fost
diferenta nici dupa numarul subiectilor cu si fara tulburari cog-
nitive intre aceste doud grupe. Cu tulburari cognitive au fost 10
pacienti cu CM si 10 pacienti cu CFM, fara tulburari cognitive au
fost 30 pacienti cu CM si 30 pacienti cu CFM (Tabelul 2).

Scala Hamilton de evaluare a anxietdtii, de asemenea, nu a
avut o diferenta statistic semnificativa intre grupele de paci-
enti. Pacientii cu crize mioclonice au avut un scor mediu de 9,9
+ 6,7 iar pacientii cu crize focale motorii 11,2 + 8,7,t=0,71, p
= 0,47. Absenta anxietatii a fost apreciata la 31 pacienti cu CM
sila 29 pacienti cu CFM, anxietate Tnalta 3 pacienti cu CM si 4
pacienti cu CFM, anxietate moderata la 4 pacienti cu CM si la
3 pacienti cu CFM, anxietate severad la 2 pacienti cu CM si la 4
pacienti cu CFM (Tabelul 3).

Inventarul de Depresie Beck de asemenea nu a avut o dife-
rentd statistic semnificativa intre grupele de pacienti. Pacien-
tii cu crize mioclonice au avut un scor mediu de 8,7 * 6,6 iar
pacientii cu crize focale motorii 9,9 + 8,4, t = 0,73, p = 0,46.
Absenta depresiei a fost determinata la 30 pacienti cu CM si 28
pacienti cu CFM, depresie usoara 5 pacienti cu CM si 7 pacienti
cu CFM. Depresie moderata la 4 pacienti cu CM si 3 pacienti cu
CFM. Depresie severa la 1 pacient cu CM si 2 pacienti cu CFM
(Tabelul 4).

Corelarea duratei epilepsiei cu valorile testelor. In conti-
nuare am efectuat o analiza a corelatiei duratei epilepsiei
cu valorile testelor MoCa, Hamilton si Beck in care nu a fost
identificata nici o relatie statistic semnificativa in ambele

Tabelul 3. Scala Hamilton de evaluare a anxietatii.
Table 3. Hamilton scale for assessing anxiety.
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tients with MS had a mean score of 25.2 + 4.6 and patients
with FMS 25.7 + 3.5 (t = 0.53, p = 0.59). There was also no
difference in the number of subjects with and without cogni-
tive impairment between the groups. There were 10 patients
with MS and 10 patients with FMS that presented cognitive
impairment; 30 patients with MS and 30 patients with FMS
were without cognitive impairment (Table 2).

The Hamilton scale for assessing anxiety also did not show
any significant differences between the patient groups. Patients
with MS had an average score of 9.9 £ 6.7 and patients with FMS
11.2 £ 8.7 (t=0.71, p = 0.47). Absence of anxiety was detected
in 31 patients with MS and 29 patients with FMS, high anxiety
in 3 patients with MS and 4 patients with FMS, moderate anxi-
ety in 4 patients with MS and 3 patients with FMS, severe anxi-
ety in 2 patients with MS and in 4 patients with FMS (Table 3).

The Beck Depression Inventory also did not show any sta-
tistically significant differences between the groups. Patients
with MS had an average score of 8.7 + 6.6 and patients with
FMS 9.9 + 8.4 (t = 0.73, p = 0.46). Absence of depression was
determined in 30 patients with MS and 28 patients with FMS,
mild depression in 5 patients with MS and 7 patients with
FMS. Moderate depression in 4 patients with MS and 3 pa-
tients with FMS. Severe depression in 1 patient with MS and 2
patients with FMS (Table 4).

Correlation of epilepsy duration with test values. Next, we
correlated epilepsy duration with MoCa, Hamilton and Beck
tests. The results did not show any statistically significant
relationship in both groups of patients. In patients with MS:
MoCa (r = -0.67, p = 0.68), Hamilton (r = 0.25, p = 0.12) and
Beck (r = 0.1, p = 0.51). In patients with FMS: MoCA (r = -0.1,

Absenta anxietatii

Anxietate usoara

Anxietate moderata Anxietate severa

Total
Absence of anxiety Mild anxiety Moderate anxiety Severe anxiety
Pacienti i iocloni
ac%enp cu. crize mloc.omc.e 31 3 4 2 40
Patients with myoclonic seizures
Pacienti ize focal torii
ac¥en,1 cu' crize focale mo (')ru 29 4 3 4 40
Patients with focal motor seizures
Total 60 7 7 6 80
Notd: Pearson Chi-patrat = 1.01, p = 0,79.
Note: Pearson Chi-square = 1.01, p = 0,79.
Tabelul 4. Inventarul de Depresie Beck.
Table 4. Beck Depression Inventory.
Absenta depresiei Depresie usoara Depresie moderata Depresie severd Total
Absence of depression Mild depression Moderate depression Severe depression
Pacienti cu cri ioclonice
¥en11 l] 1Z€ mI10 ‘01’11‘ 30 5 4 1 40
Patients with myoclonic seizures
Pacienti ize focal torii
ac¥en,1 cu. crize focale mo (')rn 28 7 3 5 40
Patients with focal motor seizures
Total 58 12 7 3 80

Notd: Pearson Chi-patrat = 0.87, p = 0,83.
Note: Pearson Chi-square = 0.87, p = 0,83.
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Tabelul 5. Corelarea duratei epilepsiei cu valorile testelor MoCA, Hamilton si Beck.
Table 5. Correlation of epilepsy duration with MoCA, Hamilton and Beck test values.

Testul MoCA Testul Hamilton Testul Beck
MoCA test Hamilton test Beck test
Pacienti cu crize mioclonice r -0.67 0,25 0.10
Durata epilepsiei Patients with myoclonic seizures p 0.68 0.12 0.51
Epilepsy duration Pacienti cu crize focale motorii r -0.10 -0.17 -0.16
Patients with focal motor seizures p 0.52 0.28 0.32
Notd: r - coeficientul de corelare.
Note: r - correlation coefficient.
Tabelul 6. Corelarea tulburarilor cognitive cu depresia.
Table 6. Correlation of cognitive impairment with depression.
Absenta depresiei Prezenta depresiei Total
ota
Absence of depression The presence of depression P
Cu tulburari cognitive
. o cosnty 5 5 10
Pacienti cu crize mioclonice With cognitive impairment 0.03
Patients with myoclonic seizures ~ Fara tulburdri cognitive : 20 :
Without cognitive impairment
Pacienti cu crize focale motorii Cu tulburari cognitive 5 10
Patients with focal motor seizures ~ With cognitive impairment 0.01
Fara tulburdri cognitive '
& 4 30

Without cognitive impairment

grupuri de pacienti. La pacientii cu CM: MoCa (r = -0,67, p =
0,68), Hamilton (r = 0,25, p = 0,12) iar Beck (r=0,1, p = 0,51).
La pacientii cu CFM: MOCA (r = -0,1, p = 0,52); Hamilton (r =
-0,17,p = 0,28); Beck (r=-0,16, p = 0,32) (Tabelul 5).

Corelarea tulburdrilor cognitive cu depresia. Absenta
tulburarilor cognitive a corelat cu absenta depresiei in ambele
grupuri CM (p = 0,03), CFM (p = 0,01) (Tabelul 6).

Discutii

Scopul studiului nostru a fost de a identifica prezenta tul-
burarilor cognitive si afective la pacienti cu crize mioclonice
si de a stabili un profil neuropsihologic al acestora. Astfel, s-a
demonstrat ca prezenta tulburarilor cognitive s-a constatat
la 25,0% din pacienti cu crize mioclonice, simptomelor de
depresie la 25,0%, iar prezenta anxietitii la 22,5%. Intr-un
studiu realizat recent de catre Chawla si colaboratorii [21] au
mentionat ca desi nu s-au evidentiat deficite cognitive semni-
ficative intre grupul de subiecti cu crize mioclonice si subiecti
sanatosi, totusi performantele in domeniile de memorie, aten-
tie, flexibilitate mintald, planificare si abilitatile vizu-ospatiale
au fost mai scazute la pacientii cu crize mioclonice compa-
rativ cu grupul de control. In studiul nostru la fel nu au fost
identificate diferente semnificative ale deficitelor cognitive
intre grupurile de cercetare, pacientii cu crize mioclonice au
avut un scor mediu de 25,2 + 4,6 iar pacientii cu crize foca-
le motorii 25,7 + 3,5, t = 0,53, p = 0,59. Autorii au sugerat si
o disfunctie in zonele frontale si prefrontale. In acelasi timp,
s-a demonstrat ca deficitele cognitive sunt asociate cu durata

p = 0.52), Hamilton (r = -0.17, p = 0.28), and Beck (r = -0.16,
p = 0.32) (Table 5).

Correlation of cognitive impairment with depression. Ab-
sence of cognitive impairment correlated with the absence of
depression in both MS (p = 0.03) and FMS (p = 0.01) groups
(Table 6).

Discussion

The aim of our study was to identify the presence of cog-
nitive and affective disorders in patients with myoclonic sei-
zures and to establish their neuropsychological profile. Thus,
it was shown that the presence of cognitive impairment was
found in 25% of patients with myoclonic seizures, symptoms
of depression in 25%, and presence of anxiety in 22%. In a
recent study by Chawla and co-authors [21], although no sig-
nificant cognitive deficits were found between the group of
patients with myoclonic seizures and healthy subjects, per-
formance in memory, attention, mental flexibility, planning
and visuospatial abilities were lower in patients with myo-
clonic seizures compared to the control group. In our study, no
significant differences in cognitive deficits were identified be-
tween the research groups, patients with myoclonic seizures
having an average score of 25.2 + 4.6 and patients with focal
motor seizures 25.7 + 3.5, t = 0.53, p = 0.59. The authors also
suggested a dysfunction in the frontal and prefrontal areas. At
the same time, cognitive deficits have been shown to be as-
sociated with disease duration, electroencephalography ab-
normalities, and level of education. Another study by Pascal-
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bolii, anormalitatile la electroencefalografie si nivelul de edu-
catie. Un alt studiu elaborat de Pascalicchio si colaboratorii
[22] a demonstrat o corelatie pozitiva intre declinul cognitiv
si durata epilepsiei subliniind ca disfunctia cognitiva depinde
de nivelul de educatie si durata bolii. Iar in studiul nostru efec-
tudnd aceasta analiza a corelatiei duratei epilepsiei cu valo-
rile testelor cognitive si afective nu a relevat o relatie statistic
semnificativa in ambele grupuri de pacienti. Totodatd, autorii
au sugerat ca disfunctia cognitiva s-a extins in afara limitelor
lobului frontal. Studiul lui Kim si colaboratorii [23] sublinia-
za ca pacientii cu crize mioclonice prezinta deficite cognitive
comparativ cu grupul de control, si ca acestea sunt asociate cu
debutul si durata bolii, ce tine de inteligenta si starea afectiva,
autorii nu evidentiaza diferente semnificative. Pe de altd parte,
este interesant de mentionat ca Baycan si colaboratorii [17]
evidentiaza ca jumatate din studiul de cohorta cu crize mio-
clonice farmacorezistente, manifesta simptome moderat se-
vere de anxietate. Studiul lui Magzhanov si colaboratorii [13]
a stabilit prezenta tulburarilor cognitive la 40% din femei cu
crize mioclonice. Dificultatile cognitive s-au inregistrat in do-
meniile de memorie, atentia abstracti si limbaj. In acelasi stu-
diu, depresia a fost identificata la 40% iar anxietatea la 46,7%
dintre femei. Un studiu ce prezinta interes, cu privire la profi-
lul neuropsihologic al pacientilor cu crize mioclonice si fratii
acestora, elaborat de Igbal si colaboratorii [24], a evidentiat
diferente semnificative Intre aceste doua grupuri. Pacientii cu
crize mioclonice au Inregistrat deficite in domeniile functiei
executive, viteza psihomotorie si fluenta verbald, totodata s-a
evidentiat si dispozitie scazuta. Studiul lui Sonmez si colabora-
torii [25] nu a evidentiat o diferenta statistic semnificativa in
domeniul cognitiv intre pacientii cu crize mioclonice juvenile
si subiectii voluntari sanatosi. Totusi, la pacientii cu epilepsie
mioclonica s-a evidentiat afectarea memoriei verbale si vizua-
le cat si a abilitatilor vizual-spatiale. Totodata, si acesti autori
au subliniat afectarea functionarii lobului frontal. Alti autori
care au studiat parametrii neuropsihologici si imageria prin
rezonanta magnetica structurald la pacienti cu crize miocloni-
ce au conchis cad nu s-a descoperit o diferenta statistic semni-
ficativa Intre grupul cu pacienti cu crize mioclonice si grupul
de control de subiecti sanatosi In ceea ce priveste memoria de
lucru. Tnsi examinarea neuropsihologici a evidentiat o per-
formanta usor mai redusa la pacientii cu crize mioclonice la
majoritatea testelor utilizate, atingand diferenta semnificativa
in fluenta verbala si semantica. Totodata, autorii sugereaza ca
deficitele neuropsihologice pot fi atribuite partial medicatiei
antiepileptice si ca deficitele structurale si functionale de lob
frontal la pacientii cu crize mioclonice trebuie interpretate cu
atentie [26]. Studiul lui O'Muircheartaigh [12] a evaluat 28
pacienti cu crize mioclonice juvenile si a concluzionat ca re-
zultatele testelor neuropsihologice, investigatiilor structurale
si de "tractografie” implica cortexul mezial frontal, in special
aria motorie suplimentara si cortexul cingulat posterior. Astfel
s-au evidentiat deficite subtile in domeniul fluentei verbale,
intelegere si exprimare, memoria nonverbala si flexibilitate
mentala.
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icchio et al. [22] showed a positive correlation between cog-
nitive decline and the duration of epilepsy, emphasizing that
cognitive dysfunction depends on the level of education and
the duration of the disease. Similarly, in our study perform-
ing the correlation between epilepsy duration and the values
of cognitive and affective tests, no relationship could be de-
tected in both groups. At the same time, the authors suggested
that cognitive dysfunction spread beyond the boundaries of
the frontal lobe. The study by Kim et al. [23] points out that
patients with myoclonic seizures have cognitive deficits com-
pared to the control group, and that they are associated with
the onset and duration of the disease, related to intelligence
and emotional state, the authors do not show significant dif-
ferences. On the other hand, it is interesting to note the re-
sults of Baycan et al. [17], which show that half of the patient
cohort with drug-resistant myoclonic seizures shows moder-
ate-severe symptoms of anxiety. The study by Magzhanov et
al. [13] established the presence of cognitive impairment in
40% of women with myoclonic seizures. Cognitive deficits
were recorded in the fields of memory, abstract attention and
language. In the same study, depression was identified in 40%
and anxiety in 46.7% of women. An interesting study on the
neuropsychological profile of patients with myoclonic sei-
zures and their siblings, developed by Igbal et al. [24], showed
significant differences between these two groups. Patients
with myoclonic seizures presented deficits in the areas of ex-
ecutive functioning, psychomotor speed and verbal fluency,
as well as low mood. The study by Sonmez et al. [25] did not
reveal any statistically significant differences in the cogni-
tive field between patients with juvenile myoclonic seizures
and healthy subjects. However, in patients with myoclonic
epilepsy, impairment of verbal and visual memory as well as
visual-spatial abilities were evidenced. At the same time, these
authors also pointed out the impairment of the functioning of
the frontal lobe. Other authors who studied neuropsychologi-
cal parameters and structural magnetic resonance imaging in
patients with myoclonic seizures did not find any statistically
significant differences between the group of patients with my-
oclonic seizures and the control group of healthy subjects in
terms of working memory. However, the neuropsychological
examination showed a slightly lower performance in patients
with myoclonic seizures in most of the performed tests, reach-
ing a significant difference in verbal and semantic fluency. At
the same time, the authors suggest that neuropsychological
deficits can be partially attributed to antiepileptic medication
and that structural and functional frontal lobe deficits in pa-
tients with myoclonic seizures should be interpreted with cau-
tion [26]. The study by O’'Muircheartaigh’s et al. [12] evaluated
28 patients with juvenile myoclonic epilepsy and concluded
that the results of neuropsychological tests, structural inves-
tigations and “tractography” involve the frontal mesial cortex,
especially the supplementary motor cortex and the posterior
cingulate cortex. Thus, subtle deficits in the field of verbal flu-
ency, comprehension and expression, nonverbal memory and
mental flexibility were highlighted.



Concluzii

Nu a fost identificata nicio relatie statistic semnificativa a
tulburarilor cognitive si afective intre pacientii cu crize mio-
clonice si pacientii cu crize focale motorii. Durata epilepsiei nu
a influentat semnificativ starea cognitiva si afectiva a pacienti-
lor din ambele grupuri de cercetare, dar absenta tulburarilor
cognitive a corelat cu absenta depresiei in ambele grupuri. In-
terdependenta Intre starea cognitiva si afectiva denota impor-
tanta evaluarii ambelor compartimente in aprecierea veridica
a profilului neurocognitiv a pacientilor cu crize mioclonice.
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Conclusions

No statistically significant relationship of cognitive and af-
fective disorders was identified between patients with myo-
clonic seizures and patients with focal motor seizures. Dura-
tion of epilepsy did not significantly influence the cognitive and
emotional state of patients in both groups, however, absence
of cognitive impairment correlated with the absence of depres-
sion in both groups. The interdependence between cognitive
and affective state denotes the importance of evaluating both
compartments in the true assessment of the neurocognitive
profile of patients with myoclonic seizures.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu este cunoscut deplin modul de evolutie clinic3, gradul
severitatii, implicarea procesului inflamator si rolul acestuia
in pnemonia de etiologie virala SARS-CoV-2 la pacientii obezi
comparativ cu cei normoponderali.

Ipoteza de cercetare

Pneumonia de etiologie virald SARS-CoV-2 la subiectii
obezi se manifestd prin evolutie clinica severd, aparitia
complicatiilor, sindrom inflamator majorat si necesitate de
tratament in unitatile de terapie intensiva.

Noutatea adusa literaturii stiintifice din domeniu

Rezultatele studiului elucideaza particularitatile de
evolutie clinica si paraclinicd, severitatea procesului inflama-
tor, durata spitalizarii, devierea rezultatelor de laborator si
datelor imagistice, care in ansamblu vor permite stabilirea
unei imagini clinice la pacientii cu diferit grad de obezitate si
pneumonie SARS-CoV?2.

Rezumat

Introducere. Rolul obezitatii iIn manifestarile clinice si
paraclinice ale pneumoniei SARS-CoV-2 s-a demonstrat a fi
evident, astfel Tncat obezitatea este un factor de risc recu-
noscut pentru severitatea infectiei COVID-19, posibil legat
de inflamatia cronica care deregleaza raspunsurile imune si
trombogene.

Material si metode. Studiu clinic retrospectiv, caz-control,
a inclus 120 de fise medicale ale pacientilor cu pneumonie
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What is not known yet, about the topic

It is not fully known about the clinical course, severity, in-
volvement of the inflammatory process and its role in SARS-
CoV-2 pneumonia in obese patients compared to normal
weight.

Research hypothesis

SARS-CoV-2 viral pneumonia in obese subjects is manifest-
ed by severe clinical evolution, more complications, increased
inflammatory syndrome and the need for treatment in inten-
sive care units.

Article’s added novelty on this scientific topic

The results of this study showed the particularities of clini-
cal and paraclinical evolution, the severity of the inflamma-
tory process, the duration of hospitalization, deviation of lab-
oratory results and radiological data, which helps to establish
a clinical picture in patients with varying degrees of obesity
and SARS-CoV-2 pneumonia.

Abstract

Introduction. The role of obesity in the clinical and para-
clinical data of SARS-CoV-2 pneumonia has been shown to be
obvious, so obesity is a recognized risk factor for the severity
form of COVID-19, possibly related to chronic inflammation
that disrupts immune and thrombogenic responses.

Material and methods. Retrospective clinical case-con-
trol study, included 120 medical records of patients with
SARS-CoV-2 pneumonia, divided into two groups: group 1 - 62



de etiologie virala SARS-CoV-2, divizati in doua loturi: lotul
1 - 62 pacienti obezi, lotul 2 - 58 pacienti normoponderali,
desfasurat in Departamentul COVID-19, Spitalul Clinic Mu-
nicipal ,Sfanta Treime”, perioada septembrie-noiembrie 2020.
Datele au fost prelucrate statistic prin intermediul IBM SPSS
Statistics 23, iar analiza corelationala prin testul non-para-
metric Spearman’s, Rho.

Rezultate. Durata medie de spitalizare nu s-a deosebit in-
tre loturile de studiu (15,3+6,2 zile vs. 14,2+5,9 zile, p>0,05).
Necesitatea aplicarii tratamentului in terapie intensiva a fost
semnificativ mai crescuta la obezi (25% vs. 14,2%, p<0,05),
la fel si durata medie de aflare in sectia terapie intensiva
(4+3,13 zile vs. 1,5+1,11 zile, p<0,05), lotul 1 si 2, respectiv.
Forma de manifestare severa a pneumoniei virale SARS-CoV-2,
a fost mult mai caracteristica pentru lotul 1 (25,8% vs. 14,2%,
p<0.05). Cazurile de deces nu au avut semnificatie statistica
semnificativa (12 pacienti (10%) vs. 8 pacienti (6,7%),
p>0,05), in loturile 1 si 2, respectiv. Cazurile de obezitate au
avut o corelatie moderat semnificativa pozitiva cu prezenta
sindromului inflamator majorat: proteina C-reactiva (rs=0.23,
p<0.05), VSH (rs=0.80, p<0.05), fibrinogenului (rs=23, p<0,05)
si leucocitoza (rs=0,21, p<0.05), la fel si necesitatea aplicarii
suportului ventilator non-invaziv (rs=0,21, p<0,05).

Concluzii. Pneumonia virala SARS-CoV-2 la obezi s-a man-
ifestat prin proces inflamator marcat, necesitate de tratament
in unitatile de terapie intensiva si aplicarea supotului ventila-
tor invaziv si non-invaziv.

Cuvinte cheie: obezitate, pneumonie, SARS-CoV-2.

Introducere

Actuala pandemie cauzata de COVID-19 a evidentiat
prezenta unei altei pandemii deja existente - obezitatea, care
reprezintd o permanenta amenintare a sanatii la nivel mon-
dial. Numarul persoanelor obeze s-a triplat in ultimele 5 de-
cenii [17]. Obezitatea scade speranta de viata cu 9-13 ani [15],
in special in contextul pandemiei COVID-19. In prezent obezi-
tatea este un factor de risc major pentru diabetul zaharat,
bolile cardiovasculare si pulmonare, dar nemijlocit si pentru
unele infectii virale cum ar fi infectia COVID-19 [2]. Obezitatea
este considerata factor de risc independent pentru morbidi-
tatea, severitatea si mortalitatea prin COVID-19 [10, 24].

In acest mod, pacientii obezi sunt expusi riscului de
ventilatie mecanicd, tratament indelungat in sectiile de terapie
intensiva, iar complicatiile pulmonare contribuie semnificativ
la cresterea mortalitatii in infectia COVID-19 [4, 26].

Mecanismele care stau la baza complicatiilor pneumoniei
prin SARS-CoV-2 la persoanele obeze sunt numeroase si de
diversa natura. Obezitatea este asociatd cu mutiple tulburari
legate de dereglarea homeostaziei tesutului adipos, in care
inflamatia cronicd locala si sistemic3, stresul oxidativ, eliberea
citokinelor pro-inflamatorii si raspunsul imun afectat au rol-
uri cruciale. S-a demonstrat cad aceste modificari sunt asociate
cu un risc mai mare de infectare si cu un prognostic mai rezer-
vat la aceasta categorie de pacienti [7, 14].

O particularitate comuna in cazul pacientilor care dezvolta
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obese patients, group 2 - 58 normal-weight patients, hospital-
ized in the COVID-19 Department, ,Sfanta Treime” Municipal
Hospital, September — November 2020. The data were statisti-
cally processed using IBM SPSS Statistics 23, and the correla-
tional analysis by Spearman's non-parametric test, Rho.

Results. The mean length of hospitalization was not sig-
nificantly between group 1 and 2 (15.3+6.2 days vs. 14.2 + 5.9
days, p>0.05). The need for intensive care treatment was sig-
nificantly higher in obese subjects (25% vs. 14.2%, p<0.05),
also the mean length of stay in the intensive care unit (4+3.13
days vs. 1.5+1.11 days, p<0.05), in group 1 and 2, respectively.
The severe manifestation of SARS-CoV-2 viral pneumonia was
more characteristic for group 1 (25.8% vs. 14.2%, p<0.05).
Mortality rate was not statistically significant (12 patients
(10%) vs. 8 patients (6.7%), p> 0.05), in groups 1 and 2, re-
spectively. Cases of obesity had a moderately significant posi-
tive correlation with the presence of increased inflammatory
syndrome: C-reactive protein (rs=0.23, p<0.05), ESR (rs =
0.80, p<0.05), fibrinogen (rs = 23, p<0.05) and leukocytosis
(rs = 0.21, p<0.05), as well as the need to apply non-invasive
ventilation (rs = 0,21, p<0.05).

Conclusions. SARS-CoV-2 pneumonia in obese patients
was manifested by marked inflammatory process, need for
intensive care unit treatment, invasive and non-invasive ven-
tilation.

Key words: obesity, pneumonia, SARS-CoV-2.

Introduction

The current pandemic caused by COVID-19 has highlighted
the presence of another already existing pandemic - obesity,
which is a permanent threat to global health. The number of
obese people has tripled in the last 5 decades [17]. Obesity
decreases life expectancy by 9 to 13 years [15], especially in
the COVID-19 pandemic context. Obesity is currently a major
risk factor for diabetes, cardiovascular and lung disease, but
also for some viral infections such as COVID-19 infection [2].
Obesity is considered an independent risk factor for morbid-
ity, severity and mortality in COVID-19 cases [10, 24].

Obese patients are at risk of mechanical ventilation, long-
term treatment in intensive care units and severe pulmonary
complications which contribute significantly to increased
mortality in COVID-19 infection [4, 26].

The mechanisms underlying complications of SARS-CoV-2
pneumonia in obese people are numerous and diverse. Obesi-
ty is associated with multiple disorders related to adipose tis-
sue homeostasis disorder, in which chronic local and systemic
inflammation, oxidative stress, the release of pro-inflammato-
ry cytokines and the affected immune response play crucial
roles. These changes have been shown to be associated with a
higher risk of infection and a poorer prognosis in this patient
category [7, 14].

A common feature in patients who develop severe forms
of SARS-CoV-2 is the persistence of low-grade systemic meta-
bolic inflammation (meta-inflammation), characteristic for
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forme severe de SARS-CoV-2 este persistenta unei inflamatii
metabolice sistemice de grad redus (metainflamatie),
caracteristica obezitatii. Astfel, asocierea obezitatii creste de 5
ori riscul de a dezvolta forma severa a bolii [27].

Mai multe studii raporteaza ca modificarile metabolice ob-
servate la pacientii obezi sunt legate de un raspuns inflamator
exagerat si cresterea concentratiilor serice de citokine inflam-
atorii circulante, cum ar fi TNF-q, IL-1f si IL-6 [8, 9]. Virusul
provoacad apoptoza limfocitelor, iar afectarea functiei limfo-
citare, la randul sau favorizeaza furtuna citokinica, realizand
un lant patogenetic. In acest mod, inflamatia cronics, care
insoteste obezitatea si sindromul metabolic, duce la productia
anormald de citokine si reactanti de faza acuta [5]. Prin ur-
mare, cantitatea crescuta de grasime viscerala poate duce la o
schimbare fenotipica proinflamatorie [6].

Raspunsul imun la pacientii cu obezitate este perturbat
semnificativ, ceea ce contribuie la dereglarea mecanismelor
celulare protective prin scaderea brusca a numarului de CD4+
si CD8+ si aparitia de celule Th17 si Th 22 cu statut pro-in-
flamator [5].

Totodat3, obezitatea se caracterizeaza prin influenta nega-
tiva asupra functionalitatii sistemului respirator. Astfel, creste-
rea masei corporale contribuie nemijlocit la reducere capaci-
tatii vitale pulmonare, capacitatii pulmonare totale, volumului
rezidual si capacitatii reziduale functionale, reducerea ventila-
tiei pulmonare la nivelul segmentelor bazale, reducerea com-
pliantei si fortei muschilor respiratorii. In acest mod, subiectii
obezi au un risc mai crescut de a contracta infectia prin SARS-
CoV-2, precum si dezvoltarea formelor severe de pneumonie
comparativ cu cei normoponderali [19, 20].

Nu este demonstrat dacad , paradoxul obezitatii” este valabil
in cazul pneumoniei virale SARS-CoV-2, dar observatiile clin-
ice demonstreaza ca subiectii obezi prezinta o serie de factori
de risc, sunt mai vulnerabili fata de virusul COVID-19, necesita
scheme complexe de tratament, inclusiv si in unitatile de tera-
pie intensiva si au o rata de mortalitate mai mare [21].

Material si metode

Studiu retrospectiv, caz-control, realizat in Departamentul
COVID-19, Spitalul Clinic Municipal ,Sfanta Treime”, perioada
septembrie-noiembrie 2020. Cercetarea a inclus fisele medi-
cale a 120 pacienti cu pneumonie de etiologie virala SARS-
CoV-2, varsta de la 20 la 87 ani: lotul 1 (lotul de baza) - 62
pacienti obezi, lotul 2 (lotul martor) - 58 pacienti normopon-
derali. Criterii de includere: test diagnostic COVID-19 (molecu-
lar Real Time PCR) - pozitiv; caracteristici clinice (debut brusc,
febra, tuse, dispnee progresiva, fatigabilitate, cefalee, mialgii,
artralgii, ageuzie, anosmie, simptome digestive, semne fizice
de consolidare pulmonar3, dureri toracice pleuritice, tulburari
de constienta); modificarile tipice radiologice reprezentate de
opacitati ,in geam mat” cu tendinta de a se localiza la periferie
si bazal; IMC 230 kg/m? - pentru subiectii obezi si IMC 18,5-
24,9 kg/m? - pentru subiectii normoponderali.

Datele au fost prelucrate statistic prin intermediul Statisti-
cal Package for Social Science 23 (IBM SPSS Statistics 23), iar
analiza corelationala prin testul non-parametric Spearman’s,

MJHS 26(1)/2021

obesity. Thus, the association of obesity increases 5 times the
risk of developing the severe form of the disease [27].

Several studies reported that metabolic changes observed
in obese patients are related to an exaggerated inflammatory
response and increased serum concentrations of circulating
inflammatory cytokines, such as TNF-q, IL-1f3, and IL-6 [8, 9].
The SARS-CoV-2 virus causes apoptosis of lymphocytes, an
impaired lymphocyte function and the cytokine storm, creat-
ing a pathogenetic chain. In this way, chronic inflammation,
which accompanies obesity and metabolic syndrome leads to
abnormal production of cytokines and acute phase reactants
[5]. Therefore, increased amounts of visceral fat may lead to a
proinflammatory phenotypic change [6].

The immune response in obese patients is significantly
disrupted, which contributes to the disruption of cellular pro-
tective mechanisms by the sudden decrease in the number of
CD4+ and CD8+ and the appearance of Th-17 and Th-22 cells
with pro-inflammatory status [5].

Obesity is characterized by a negative influence of the re-
spiratory system functionality. Thus, the increase of body mass
directly contributes to the reduction of vital lung capacity, to-
tal lung capacity, residual volume and functional residual ca-
pacity, reduction of pulmonary ventilation at the level of basal
segments, reduction of compliance and strength of respiratory
muscles. In this way, obese subjects have a higher risk of con-
tracting SARS-CoV-2 infection, as well as the development of
severe forms of pneumonia compared to normal-weight ones
[19, 20].

It is not proven whether the “obesity paradox” is valid
in SARS-CoV-2 viral pneumonia, but clinical observations
showed that obese subjects have several risk factors, are more
vulnerable to COVID-19 virus, require complex treatment
regimens including in intensive care units and have a higher
mortality rate [21].

Material and methods

Retrospective clinical case-control study, included 120
medical records of patients with SARS-CoV-2 pneumonia,
divided into two groups: group 1 - 62 obese patients, group
2 - 58 normal-weight patients, hospitalized in the COVID-19
Department, ,Sfanta Treime” Municipal Hospital, period Sep-
tember-November 2020. Inclusion criteria: positive diagnos-
tic test COVID-19 (molecular Real Time PCR); clinical features
(sudden onset, fever, cough, progressive dyspnea, fatigue,
headache, myalgias, arthralgias, ageusia, anosmia, digestive
symptoms, physical signs of lung consolidation, pleuritic chest
pain, disturbances of consciousness); typical radiological
changes represented by «ground glass opacities» with a ten-
dency to be located at the periphery and basal; BMI 230 kg/
m? - for obese subjects and BMI 18.5-24.9 kg/m? - for normal-
weight subjects.

Data were statistically processed using the Statistical Pack-
age for Social Science 23 (IBM SPSS Statistics 23), and the cor-
relational analysis by Spearman’s non-parametric test, Rho.
Results were expressed: n (%) for categorical variables and



Rho. Rezultatele au fost exprimate: n (%) pentru variabilele
categoriale si media + SD pentru variabilele continui. O valo-
are p<0,05 a fost considerata semnificativa statistic.

Rezultate

Varsta medie a pacientilor din ambele loturi de studiu
a constituit 59,1+11,44 ani; barbati - 23 (19,2%) vs. femei
- 39 (32,5%). Durata medie de spitalizare nu s-a deosebit
semnificativ intre loturile 1 si 2 (15,3%6,2 zile vs. 14,2+5,9
zile, p>0,05). Necesitatea aplicarii tratamentului in terapie
intensiva a fost semnificativ mai crescuta la subiectii obezi
(25% vs. 14,2%, p<0,05), la fel si durata medie de aflare in
sectia terapie intensiva (4+3,13 zile vs. 1,5+1,11 zile, p<0,05),
lotul 1 si 2, respectiv. Necesitatea aplicarii ventilatiei mecanice
invazive nu a Inregistrat diferenta statistica semnificativa in-
tre loturile de cercetare (9,2% vs. 6,8%, p>0,05), iar suportul
ventilator non-invaziv a fost aplicat mai frecvent la subiectii
obezi (22,5% vs. 11,7%, p<0,05). Scorul de severitate Brixia
nu a avut semnificatie statistica (7,5+3,73 puncte vs. 6+3,46
puncte, p>0,5), lotul 1 si 2, respectiv. Progresarea rapida a
modificarilor imagistice in ultimele 24-48 ore >50%, carac-
teristice pneumoniei virale cauzate de SARS-CoV-2 a fost mult
mai caracterstica pentrul lotul subiectilor cu obezitate (20
pacienti (16%) vs. 8 pacienti (6,7%), p<0,05).

Forma de manifestare severa a pneumoniei virale SARS-
CoV-2, a fost mult mai caracteristica pentru lotul 1 (25,8%
vs. 14,2%, p<0,05). Cazurile de deces nu au avut semnificatie
statistica semnificativda (12 pacienti (10%) vs. 8 pacienti
(6,7%), p>0,05), in loturile 1 si 2, respectiv.

Dintre comorbiditatile asociate, semnificatie statistica
intre loturi au inregistrat: diabetul zaharat (32,5% vs. 5,8%,
p<0,05), insuficienta renala cronica (11,7% vs. 1,7%, p<0,05)
si cardiopatia ischemica (25,8% vs. 9,2%, p<0,05). Prezenta
complicatiilor a fost raportata in toate cazurile, dintre aces-
tea - 100% insuficienta respiratorie acutda in ambele gru-
puri. Cea mai frecventa complicatie, statistic semnificativa,
intervenita in randul obezilor a fost SDRA (30 pacienti (25%)
vs. 14 pacienti (11,7%), p<0,05). Alte complicatii survenite in
perioada spitalizarii au fost: edem pulmonar acut - 4,2% vs.
3,3%, TEAP - 3,3% vs. 0,8%, soc cadiogen - 5,8% vs. 3,3%,
dezechilibrul acido-bazic - 11,7% vs. 10,8%, edem cerebral
- 6,8% vs. 5,8%, sindromul disfunctiei multiple de organ-
elor in 6,7% vs. 4,2% , sindromul de coagulare intravasculara
diseminatad - 1,7% vs. 0,8%, (p>0,05), in lotul 1 comparativ cu
lotul 2 de studiu.

Cazurile de obezitate au avut o corelatie pozitiva slab/
moderat semnificativd cu prezenta sindromului inflamator
majorat: proteina C-reactiva (rs=0,23, p<0,05), VSH (rs=0,80,
p<0,05), fibrinogenul (rs=23, p<0,05) si leucocitoza (rs=0,21,
p<0,05), la fel si complicarea pneumoniei virale SARS-CoV-2
cu SDRA (rs=0,52, p<0,05) si necesitatea aplicarii suportului
ventilator non-invaziv (rs=21, p<0,05). Asocierea diabetului
zaharat si a hipertensiunii arteriale a prezentat o corelatie
moderat semnificativa pentru obezi (rs=0,52, p<0.05).
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mean * SD for continuous variables. A p value less than 0.05
was considered statistically significant.

Results

The mean age of the patients in both study groups was 59.1
* 11.44 years; men - 23 (19.2%) vs. women - 39 (32.5%).
The mean length of hospitalization did not differ significantly
between groups 1 and 2 (15.3 + 6.2 days vs. 14.2 + 5.9 days,
p>0.05). The need to apply treatment in intensive care was
significantly higher in obese subjects (25% vs. 14.2%, p<0.05),
as well as the average length of stay in the intensive care unit
(4 +3.13 days vs. 1.5 # 1.11 days, p<0.05), group 1 and 2, re-
spectively. The need to apply invasive mechanical ventilation
did not register a statistically significant difference between
the research groups (9.2% vs. 6.8%, p>0.05), and the non-in-
vasive ventilation was applied more frequently to obese sub-
jects (22, 5% vs. 11.7%, p<0.05). Brixia severity score was not
statistically significant (7.5 * 3.73 points vs. 6 + 3.46 points,
p>0.5), in group 1 and 2, respectively. Radiological rapid pro-
gression during last 24 - 48 hours >50%, characteristic of viral
pneumonia caused by SARS-CoV-2 was more characteristic for
the group of obese subjects (20 patients (16%) vs. 8 patients
(6.7%), p<0.05).

Severe manifestation of SARS-CoV-2 viral pneumonia was
more characteristic for group 1 (25.8% vs. 14.2%, p<0.05).
The mortality rate was not statistically significant (12 patients
(10%) vs. 8 patients (6.7%), p>0.05), in groups 1 and 2, re-
spectively.

Among the associated comorbidities, statistical significance
between groups recorded: diabetes (32.5% vs. 5.8%, p<0.05),
chronic renal failure (11.7% vs. 1.7%, p<0.05) and ischemic
heart disease (25.8% vs. 9.2%, p<0.05). The presence of com-
plications was reported in all cases, of which - 100% acute re-
spiratory failure in both groups. The most common complica-
tion, statistically significant, occurred among obese was acute
respiratory distress syndrome (ARDS) (30 patients (25%) vs.
14 patients (11.7%), p<0.05). Other complications that oc-
curred during hospitalization were: acute pulmonary edema -
4.2% vs. 3.3%, pulmonary artery thromboembolism - 3.3% vs.
0.8%, cadiogenic shock - 5.8% vs. 3.3%, acid-base imbalance -
11.7% vs. 10.8%, cerebral edema - 6.8% vs. 5.8%, multiple or-
gan dysfunction syndrome in 6.7% vs. 4.2% and disseminated
intravascular coagulation syndrome - 1.7% vs. 0.8%, (p>0.05),
in group 1 compared to study group 2.

Cases of obesity had a weak/moderately significant posi-
tive correlation with the presence of increased inflammatory
syndrome: C-reactive protein (rs = 0.23, p<0.05), ESR (rs =
0.80, p<0.05), fibrinogen (rs = 23, p<0.05) and leukocytosis
(rs = 0.21, p<0.05), as well as the complication of SARS-CoV-2
viral pneumonia with ARDS (rs = 0.52, p<0.05) and the need
to apply non-invasive ventilation (rs = 21, p<0.05). The as-
sociation of diabetes and hypertension showed a moderately
significant positive correlation for obese (rs = 0.52, p<0.05).
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Tabelul 1. Caracteristici clinico-paraclinice si demografice ale pneumoniei de etiologie virala SARS-CoV-2 la pacientii obezi

versus normoponderali.

Table 1. Clinical-paraclinical characteristics of viral pneumonia SARS-CoV-2 in obese versus normal weight patients.

Datele clinice, paraclinice si demografice
Clinical-paraclinical and demographic data

Lotul 1: pacienti cu obezitate
Groupl: obese patients

Lotul 2: pacienti normoponderali
Group 2: normal weight patients

Vérsta (ani)

59,13+11,49 57,80£13,06 0,05
Age (years) g
Durata spitalizarii (zile)
15,3+6,2 14,2+5,9 0,05
The length of hospital stay (days) g
Tratament in unitdtile de ATI
’ 30 (259 17 (14,29 0,05
Treatment in ICU (25%) ( %) <
Durata spitalizarii in ATI (zile)
4+3,13 1,5+1,11 <0,05
The length of ICU stay (days)
Ventilare pulmonara artificiala
11 (9,29 8 (6,79 0,05
Mechanical ventilation (9.2%) (6.7%) g
Supo.rt Ver.ltilator Tlon.-invaziv 27 (22.5%) 14 (11,7%) <005
Non-invasine ventilation
Durata ventilatiei artificiale (ore)
y 24 24
The duration of mechanical ventilation (hours) erore semore >0,05
Traheostoma
3 (2,59 2 (1,79 0,05
Tracheostomy (2,5%) (1.7%) g
Forma grava de manifestare a PC de etiologie virala SARS-CoV-2
31 (25,89 17 (14,29 0,05
Severe form of SARS-CoV-2 viral CAP manifestation ( %) ( %) <
Mortalitate (n, %)
12 (109 8 (6,759 0,05
Mortality (n, %) (10%) ( %) g
Numarul comorbidit'éjcilor asocia.te. . 541,71 341,05 50,05
The number of associated comorbidities
Raport ne.utroflle/leucoa.te >3 36 (33%) 33 (27,5%) 0,05
Neutrophil/leucocytes ratio >3
Sp0,, %
P 87+7,86 9345,16 >0,05
Sp0, %
Scorul Brixia 7,543,73 643,46 >0,05
Brixia score
Prog'resiz? rapida.a desenuhlli imagi.stic n ultimele 24-48 ore >50% 20 (16%) 8 (6,7%) <0,05
Radiological rapid progression during last 24-48 hours >50%
Prezenta fibrozei pulmonare la externare
’ 25 (20,8% 28 (23,3% 0,05
Presence of pulmonary fibrosis at discharge ( 0) ( 0) g
Revarsat pleural
3 (2,59 6 (59 0,05
Pleural effusion (2,5%) (5%) g

Nota: ATI - Anestezie si Terapie Intensiva; PC - pneumonie comunitara.
Note: ICU - Intensive Care Units; CAP - community-acquired pneumonia.

Discutii

Pacientii obezi au prezentat o evolutie mai severa a pneu-
moniei prin SARS-CoV-2 comparativ cu pacientii cu IMC nor-
mal, ceea ce este In concordanta cu dovezile ca acesti pacienti
au avut un prognostic rezervat al bolii [11]. Observatiile unui
studiu desfasurat in Franta, relateaza o frecventa mai mare
de spitalizare a pacientilor cu obezitate in sectiile de terapie
intensiva [25], conform datelor, 36% din formele severe de
pneumonie cauzata de virusul SARS-CoV-2 au fost atribuite
pacientilor obezi [18]. Date similare prezintd un alt studiu
caz-control, retrospectiv din China, care concluzioneaza ca
obezitatea a fost cel mai important factor de risc ce a contri-
buit la decesul pacientilor cu pneumonie virala SARS-CoV-2
[29]. La fel, numeroase studii anterioare au negat ,paradoxul

Discussion

Obese patients had a more severe course of SARS-CoV-2
pneumonia compared with patients with normal BMI, which
is consistent with evidence that obese patients had a poor
prognosis of the disease [11]. Clinical observations of a study
spent in France, reported a higher frequency of hospitalization
of obese patients in intensive care units [25], so 36% of severe
SARS-CoV-2 pneumonia were attributed to obese patients
[18]. The same data showed another retrospective case-con-
trol study in China, which concludes that obesity was the most
important risk factor that contributed to the death of patients
with SARS-CoV-2 viral pneumonia [29]. Similarly, numerous
previous studies have denied the “obesity paradox” in the
context of complications of SARS-CoV-2 pneumonia in obese



obezitatii” in contextul complicatiilor pneumoniei SARS-CoV-2
la obezi [16]. O meta-analiza sistemicad a 22 de studii au aratat
ca obezitatea a fost asociatd cu un prognostic slab pentru
infectia cu SARS-CoV-2, prezenta formelor severe, tratament
in unitatile de terapie intensiva, aplicarea ventilatiei mecanice
si progresia rapida a bolii, inclusiv la pacientii tineri [28].

Pacientii obezi prezintd o prevalenta crescuta a unor
comorbiditati precum insuficienta renal3, bolile cardiovas-
culare, diabetul zaharat de tip 2, precum si un grad semnifi-
cativ de disfunctie endoteliald. Aceste conditii reprezinta o
alta categorie de factori de risc pentru severitatea si mortali-
tatea In pneumonia SARS-CoV-2. Exista suficiente dovezi care
demonstreaza ca prezenta obezitatii este asociata cu rezul-
tate clinice mai slabe la pacientii bolnavi de COVID-19. Astfel,
Caussy si colab. au analizat in mod specific corelatia obezitatii
cu alte comorbiditati pre-existente, fiind demonstrate efectele
negative ale acesteia la pacientii cu pneumonie SARS-CoV-2 [4,
23]. Datele studiilor arata ca cele mai frecvente comorbiditati
asociate pacientilor obezi spitalizati cu diagnosticul de pneu-
monie virala SARS-CoV-2 au fost diabetul zaharat (26,6%),
hipertensiunea arteriala (48,6%), alte boli cardiovasculare
(24,3%) si patologia pulmonara cronica (18,9%) [22].

Una dintre cele mai frecvente complicatii observate in randul
obezilor a fost sindromul de detresa respiratorie acutd, raportat
in 67,8% cazuri in forma severa a pneumoniei virale SARS-CoV-2
[1, 4], fiind un posibil motiv pentru aplicarea ventilatiei mecan-
ice la aceasta categorie de pacienti [12].

Pacientii obezi cu pneumonie SARS-CoV-2 au prezentat
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patients [16]. A systemic meta-analysis of 22 studies showed
that obesity was associated with a poor prognosis for SARS-
CoV-2 infection, the presence of severe forms, treatment in
intensive care units, application of mechanical ventilation and
rapid disease progression, including in young patients [28].

Obese patients have an increased prevalence of comorbidi-
ties such as renal failure, cardiovascular disease, diabetes and
a significant degree of endothelial dysfunction. These condi-
tions are another category of risk factors for severity and mor-
tality in SARS-CoV-2 pneumonia. There is sufficient evidence
to show that the presence of obesity is associated with poorer
clinical outcomes in patients with COVID-19. Thus, Caussy et
al. analyzed the correlation between obesity and other pre-
existing comorbidities, demonstrating its negative effects in
patients with SARS-CoV-2 pneumonia [4, 23].

Another study data showed that the most common comor-
bidities associated with obese patients hospitalized with the di-
agnosis of SARS-CoV-2 viral pneumonia were diabetes (26.6%),
hypertension (48.6%), other cardiovascular diseases (24.3%)
and chronic lung pathology (18.9%) [22].

One of the most common complications observed among
obese people was acute respiratory distress syndrome, reported
in 67.8% of cases in the severe form of SARS-CoV-2 viral pneu-
monia [1, 4], being a possible reason for the application of me-
chanical ventilation to this category of patients [12].

Obese patients with SARS-CoV-2 pneumonia showed more
diffuse, extensive and rapidly progressive imaging lesions com-
pared to normal-weight patients [30].

Tabelul 2. Analiza corelationald a pneumoniei SARS-CoV-2 la subiectii obezi.

Table 2. Correlation analysis of SARS-CoV-2 pneumonia in obese.

Variabile pentu analiza corelationalad

Variables for correlational analysis rs, Spearman P

Insuficienta cardiaca cronica // Chronic heart failure 0,16 >0,05
Hipertensiune arteriald // Hypertension 0,27 <0,05
Diabet zaharat // Diabetes mellitus 0,52 <0,05
Tuse // Cough 0,12 >0,05
Dispnee // Dyspnoea 0,06 >0,05
Dureri toracale // Chest pain -0,11 >0,05
Durata perioadei febrile // The duration of the febrile period 0,11 >0,05
Leucocitoza // Leukocytosis 0,21 <0,05
Proteina C-reactiva >6 mg/ml // C reactive protein >6 mg/ml 0,23 <0,05
Fibrinogen >4 g/1 // Fibrinogen >4 g/1 0,23 <0,05
VSH >15 mm/h // ERS >15 mm/h 0,80 <0,05
Procalcitonina >0,5 ng/ml // Procalcitonin >0,5 ng/ml 0,19 >0,05
Troponine >0,3 ng/ml // Troponin >0,3 ng/ml 0,17 >0,05
Creatinkinaza MB >24 U/L // Creatine kinase MB >24 U/L 0,30 <0,05
D-dimeri >0,5 mg/L // D-dimer >0,5 mg/L 0,19 >0,05
Feritina >400 ng/ml // Ferritin >400 ng/ml 0,33 <0,05
SDRA // ARDS 0,25 <0.05
Ventilatie mecanica invaziva // Invasive mechanical ventilation 0,19 >0,05
Ventilatie mecanica non-invaziva // Non-invasive mechanical ventilation 0,21 <0,05

Notd: VSH - viteza de sedimentare a eritrocitelor; SDRA - sindromul de detresa respiratorie acuta.
Notes: ERS - erythrocyte sedimentation rate; ARDS - acute respiratory distress syndrome.
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leziuni imagistice mai difuze, extinse si rapid progresive, com-
parativ cu pacientii normoponderali [30].

Procesul inflamator in cazul obezilor este mai accentuat,
comparativ cu cei normoponderali. Astfel, la pacientii obezi
au fost Inregistrate concentratii serice crescute a markerilor
proinflamatori, precum proteina C-reactiva, fibrinogen, feri-
tina, care au avut o corelatie pozitiva cu nivelul seric crescut
de IL-6. In acest mod este sustinuti ipoteza, precum ca tesutul
adipos are un rol crucial in mentinerea procesului inflamator
sistemic si dezvoltarea formelor severe de pneumonie SARS-
CoV-2[3,13].

Concluzii

Pacientii obezi cu pneumonie de etiologie virala SARS-
CoV-2 au necesitat mai frecvet tratament in unitatile de terapie
intensiv3, iar durata aflarii in unitatile ATI a fost mai mare com-
parativ cu lotul de control. Desi, necesitatea aplicarii ventilatiei
mecanice invazive nu a Inregistrat diferenta statistica intre lo-
turile de studiu, suportul ventilator non-invaziv a fost aplicat
mai frecvent la subiectii obezi. Asocierea diabetului zaharat si
a hipertensiunii arteriale a prezentat o corelatie pozitivda mod-
erat semnificativa pentru obezi. Cea mai frecventa complicatie
observata in cazul pneumoniei SARS-CoV-2 la obezi a fost sin-
dromul de detresa respiratorie acuta. Pneumonia virala SARS-
CoV-2 la obezi s-a manifestat prin proces inflamator marcat,
progresie imagistica rapida, complicatii frecvente si forma de
manifestare severa comparativ cu lotul de pacienti normopon-
derali.
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The inflammatory process is more emphasized in the case
of obese patients compared to the normal weight ones. Thus, in
obese patients, high serum concentrations of pro-inflammatory
markers were recorded, such as C-reactive protein, fibrinogen,
ferritin, which had a positive correlation with elevated serum
IL-6 levels. In this way, the hypothesis that adipose tissue has a
crucial role in maintaining the systemic inflammatory process
and the development of severe forms of pneumonia SARS-CoV-2
is confirmed [3, 13].

Conclusions

Obese patients with SARS-CoV-2 pneumonia required
more frequent treatment in intensive care units and the dura-
tion of stay in ICU was longer compared to the control group.
Although the need to apply invasive mechanical ventilation
did not show a statistical difference between the study groups,
non-invasive ventilation was applied more frequently to obese
subjects. The association of diabetes and hypertension showed
a moderately significant positive correlation for obese. The
most common complication observed in SARS-CoV-2 pneumo-
nia in obese was acute respiratory distress syndrome. SARS-
CoV-2 viral pneumonia in obese patients was manifested by
marked inflammatory process, rapid radiological progression,
frequent complications and severe manifestation compared to
the group of normal-weight patients.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Pana in prezent, nu au fost efectuate studii aprofundate
privitor la corpii straini a cailor respiratorii inferioare la copii
pe republica.

Ipoteza de cercetare

Studiul factorilor etiologici, clinici in aspiratiile de corpi
strdini la copii In republica in contextul istoric, permite elabo-
rarea unor masuri pentru a controla situatia in conditiile ac-
tuale.

Noutatea adusa literaturii stiintifice din domeniu

A fost descrisa evolutia morbiditatii prin aspiratia de corpi
straini in republic3, pe o perioada de 10 ani.

Rezumat

Introducere. Corpii strdini traheobronsici raman una din-
tre urgentele majore la copii, amenintatoare pentru viata si cu
o ratd inalta In structura mortalitatii infantile. Scopul studiului
este de a analiza cazurile de corpi strdini traheobronsici de-
servite de catre medicii clinicii de otorinolaringologie a Clini-
cii ,Em. Cotaga”, pe linia AVIASAN 1n ultimii 10 ani.

Material si metode. Studiul ainclus 305 cazuri cu aspiratie
de corp strdin traheobronsic, carora li s-a efectuat bronhosco-
pia in Spitalele Raionale, de catre medicii ORL a Clinicii ,Em.
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What is not known yet about the subject approached

To date, no in-depth studies have been conducted on
foreign bodies in the lower respiratory tract in children in the
Republic of Moldova.

Research hypothesis

The study of etiological and clinical factors in the aspira-
tion of foreign bodies in children in the Republic of Moldova
in the historical context, allows the elaboration of measures
to control the situation in the current conditions.

The novelty brought to the scientific literature in the
field

The evolution of morbidity by aspiration of foreign bodies
in the Republic of Moldova over a period of 10 years has been
described.

Abstract

Introduction. Tracheobronchial foreign bodies remain one
of the major life-threatening emergencies in children, having a
high rate in the structure of infant mortality. The purpose of the
research was to analyze the cases of tracheobronchial foreign
bodies managed by the doctors of the otorhinolaryngology
clinic of ,Em. Cotaga” Hospital, on the AVIASAN service, over
the last 10 years.

Material and methods. The research included 305 cases
with aspiration of tracheobronchial foreign bodies, who un-



Cotaga”, pe linia AVIASAN, in intervalul dintre anii 2011 si
2020.

Rezultate. Din 305 cazuri confirmate In urma bronhos-
copiei, 64,6% au fost Inregistrate la baieti. Incidenta maxima
a fost la grupa de varstd 1-3 ani (77%). In prezentul studiu
83,4% copii cu corpi strdini au prezentat un debut cu accese
de tuse, urmat de dispnee cu 47,2% si cianoza in 31,6%. Exa-
menul radiologic in lotul nostru de studiu a relevat semne
indirecte de aspiratie, precum emfizemul in 26,3%, atelec-
tazie - 21%. Corpii strdini organici predomina in lotul studiat
(87,5%) urmati de cei anorganici (12,5%).

Concluzii. Varsta cea mai vulnerabila pentru aspiratiile
corpilor straini in cdile respiratorii inferioare sunt copiii cu
varsta de 1-3 ani. Etiologic structura este dominata de corpii
organici (semintele de floarea-soarelui, nuci). Prognosticul
aspirarii de corp strdin traheobronsic depind de precocitatea
diagnosticului si a interventiei terapeutice.

Cuvinte cheie: corpi straini, traheobronsici.

Introducere

Aspiratia de corpi strdini de catre copii ramane si la ora
actuala o patologie des intalnitd in serviciul ORL si reprezinta
o urgenta medicalda majora, chiar in absenta unei simptom-
atologii la momentul prezentarii, Intrucat corpul strdin se
poate mobiliza in orice moment ca urmare a unui acces de
tuse sau cu schimbarea pozitiei, ducand la obstructia totala a
unei bronhii/traheii si stop respirator [1]. Patrunderea corpu-
lui strdin in sistemul respirator prezintad o cauza a morbiditatii
respiratorii si mortalitatii accidentale a copiilor de varsta mica
si prescolari [2].

Aspirarea de corpi straini traheobronsici reprezinta circa
11% din urgentele otorinolaringologice [3, 4].

Astfel se impune o atitudine terapeutica promptd, pentru
a evita gravele consecinte care pot surveni, uneori chiar si cu
potential fatal [5, 6, 7].

Statisticile continentului American releva date elocvente
care s-au inregistrat pe parcursul unui an. Rata de mortalitate
intraspitaliceasca asociata acestor cazuri este de 1,8%, iar in-
juria anoxica cerebrala este comunicata in 2,2% dintre cazuri.
Astfel, aspiratia de corp strdin a fost diagnosticata prepon-
derent la copiii cu varsta cuprinsa intre 1-3 ani, cu o frecventa
de 56%, rata de deces constituind 7% [8, 9].

Exista o serie de factori favorizanti ai aspiratiei de corp
strdin in caile respiratorii: varsta mic3, sub 3 ani, frecventa
maxima fiind Intre 1 si 2 ani, lipsa supravegherii copilului, ali-
mente neadecvate (in ceea ce priveste marimea/consistenta),
efectuarea unor activitati diverse in timpul alimentatiei (joaca,
ras, plans, vorbit, alergat). Aspiratia de corp strdin este mai
frecventa la sexul masculin, comparativ cu cel feminin, rapor-
tul pe sexe fiind de 1,5:2-2,4:1. S-a demonstrat ca 90% din de-
cesele prin aspiratie de corp strain sunt la copii mai mici de 5
ani, 65% din acestea sunt inregistrate la sugari. La copilul mic
si prescolar, insa, predomina aspiratiile accidentale cu jucarii,
seminte, alune, boabe de fasole, porumb, etc [10, 11].

Corpii strdini laringieni si traheobronsici la copii

derwent bronchoscopy in district hospitals, performed by
ENT doctors of “Em. Cotaga” clinic, on the AVIASAN service,
between 2011 and 2020.

Results. Of the 305 cases subjected to bronchoscopy,
64.6% were reported in boys. The highest incidence was
found in the age group 1-3 years (77%). In the present re-
search, 83.4% of children with foreign bodies had coughing
attacks, followed by dyspnoea (47.2%) and cyanosis (31.6%).
The radiological examination in the research group revealed
indirect signs of aspiration, such as emphysema in 26.3%, and
atelectasis - 21%. Organic foreign bodies predominated in the
research group (87.5%), followed by inorganic ones (12.5%).

Conclusions. Children aged 1-3 years are the most vulner-
able subjects to foreign body aspiration in the lower respira-
tory tract. The structure is etiologically dominated by organic
bodies (sunflower seeds, nuts). The prognosis of tracheobron-
chial foreign body aspiration depends on early diagnosis and
fast therapeutic intervention.

Key words: foreign bodies, tracheobronchial.

Introduction

The aspiration of foreign bodies by children still remains
a common disease in the ENT service and is a major medical
emergency, even in the absence of symptoms at presentation,
as the foreign body can move at any time as a result of cough-
ing attacks or change of position, leading to total obstruction
of the bronchus / trachea and respiratory arrest [1]. The pen-
etration of the foreign body into the respiratory system is a
cause of respiratory morbidity and accidental mortality of
young children and preschoolers [2].

Aspiration of tracheobronchial foreign bodies represents
about 11% of otorhinolaryngological emergencies [3, 4].

Thus, a prompt therapeutic attitude is required, in order to
avoid serious consequences, which sometimes can even have
a fatal potential [5, 6, 7].

In the USA the statistics recorded eloquent data over a
year. The intra-hospital mortality rate associated with these
cases accounts for 1,8%, and anoxic brain injury is reported
in 2,2% of cases. Thus, foreign body aspiration was diagnosed
mainly in children aged 1-3 years, with the frequency of 56%,
and the death rate of 7% [8, 9].

There are a number of factors that cause foreign body as-
piration in the airways: young age under 3 years, the highest
frequency being between 1 and 2 years, lack of supervision of
children, inadequate food (size/consistency), performing var-
ious activities while eating (playing, laughing, crying, talking,
running). Foreign body aspiration is more common in males,
compared to females, the sex ratio being 1.5: 2-2.4:1. It has
been shown that 90% of deaths caused by foreign body aspira-
tion occur in children under 5 years of age; 65% of these being
recorded in infants. In small and preschool children, however,
the accidental aspiration of toys, seeds, peanuts, beans, corn,
etc. predominates [10, 11].

Foreign bodies can stop at any level of the tracheobronchial
tree - larynx (2.1%), trachea (9.3%), right bronchus (57.4%),
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Corpii straini se pot opri la orice nivel al arborelui respira-
tor - laringe (2,1%), trahee (9,3%), bronhia dreapta (57,4%),
bronhia stanga (28,9%), lobar (0,3%) - sau pot avea multiple
localizari (1,7%). Pot fi de natura organica (vegetali), care de
cele mai multe ori nu sunt vizibili pe radiografia pulmonara,
sau anorganica (plastic, hartie, metal etc.) [12, 13, 14].

Era brohhoscopiei in practica medicala a redus evident
complicatiile si mortalitatea pacientilor dupa aspirarea de
corpi strdini in tractul cailor respiratorii inferioare [4, 15].

Scopul studiului este de a analiza cazurile de corpi straini
traheobronsici deservite de catre medicii clinicii de otorino-
laringologie a Clinicii ,Em. Cotaga”, pe linia AVIASAN fin ultimii
10 ani.

Material si metode

Pentru realizarea obiectivelor trasate, a fost efectuat un
studiu retrospectiv pe un esantion de 305 copii cu suspectie
de corpuri straine a cdilor respiratorii inferioare, spitalizati in
Spitalele Raionale (Republica Moldova). Datele au fost colec-
tate din fisele de stationar la initierea si la finalizarea trata-
mentului prin extragerea corpurilor straine, asistate de catre
medicii Clinicii ORL a Clinicii ,Em. Cotaga”, pe linia AVIASAN,
in intervalul dintre anii 2011 si 2020.

Pacientii au fost spitalizati de urgenta in sectia terapie
intensiva a Spitalului Raional. Se face chemare in mod urgent
prin AVIASAN a echipei in componentd medic ORL, anestezist.

Toti pacientii au fost evaluati clinic si paraclinic (analiza
generala a sangelui, radiografia cutiei toracice) pana la sosirea
echipei de medici (ORL, anestezist). Consultul din punct de ve-
dere anestezic a constat in interviul standardizat preoperator,
aprecierea riscurilor, conform practicii profesionale curente.

Diagnosticul a fost confirmat prin bronhoscopie efectuata
in conditii de anestezie generala cu ventilatie asistata, cu bron-
hoscop rigid pediatric (Karl Storz 3,0-6,0 mm). Extragerea
corpului strain s-a efectuat conform unor tehnici standard-
izate, In dependentda de localizarea ultimului in arborele
traheobronsic, caracteristicele corpului strdin si modificarilor
locale 1n arborele bronsic.

Criteriile de includere in studiu au fost:

= pacienti copii (0-18 de ani);

= care au dat un acord informat in scris pentru a fi inclusi

in studiu;

= bronhoscopia de urgenta.

Criterii de non includere in studiu au fost:

= pacient cu alte patologii ale cdilor respiratorii cum ar fi

stenoza laringelui.

Criterii de excludere din studiu au fost:

= dorinta pacientului de a iesi din studiu, manifestata la

orice etapa a cercetarii;

= survenirea unei complicatii, care inpune necesitatea de a

fi transferat In alte departamente.

datele primare au fost numerizate in tabele excel.

Rezultate

Din 305 cazuri confirmate in urma bronhoscopiei, aspiratia
de corpi strdini este mai frecvent diagnosticata la baieti, cu
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left bronchus (28.9%), lobe (0.3%), or may have multiple loca-
tions (1.7%). They can be organic (vegetable), which are often
not visible on lung radiography, or inorganic (plastic, paper,
metal etc.) [12, 13, 14].

The era of bronchoscopy in medical practice has obviously
reduced the complications and mortality of patients after as-
piration of foreign bodies in the lower respiratory tract [4, 15].

The purpose of the research was to analyze the cases of tra-
cheobronchial foreign bodies managed by the doctors of the
otorhinolaryngology department, ,Em. Cotaga” Clinic, on the
AVIASAN service, over the last 10 years.

Material and methods

In order to achieve the objectives, a retrospective study
was performed on a sample of 305 children with suspected
foreign bodies in the lower respiratory tract, hospitalized in
district hospitals (Republic of Moldova). The data were col-
lected from the inpatient files at the initiation and completion
of the treatment by extracting foreign bodies, assisted by the
doctors of the ENT Department, ,Em. Cotaga” Clinic, on the
AVIASAN service, between 2011 and 2020.

The patients were urgently hospitalized in the intensive
care unit of the District Hospital. The team of ENT doctor and
anesthetist were called urgently by AVIASAN service.

All patients were evaluated clinically and paraclinically
(general blood test, chest x-ray) before the arrival of the medi-
cal team (ENT, anesthesiologist). The anesthesia consultation
involved both the standardized preoperative interview and the
assessment of risks, according to the current medical practice.

The diagnosis was confirmed by bronchoscopy performed
under general anesthesia by assisted ventilation, with pediat-
ric rigid bronchoscope (Karl Storz 3.0-6.0 mm). The foreign
body was extracted according to standardized techniques, de-
pending on the location of the latter in the tracheobronchial
tree, as well as the characteristics of the foreign body and local
changes in the bronchial tree.

The inclusion criteria to enter the research were as follows:

= children (0-18 years old);

= written informed consent to be included in the research;

= emergency bronchoscopy.

The non-inclusion criteria were as follows:

= patients with other respiratory diseases such as laryn-

geal stenosis.

The exclusion criteria from the research were as follows:

= patients” desire to leave the study at any stage of the re-

search;

= occurrence of any complications, requiring the transfer

to other departments.

The primary data were numbered in Excel tables.

Results

0Of 305 cases subjected to bronchoscopy, foreign body as-
piration was more frequently diagnosed in boys, with a clear
predominance - 197 cases (64.6%), and 108 (35.4%) cases in
girls, respectively.



Corpii strdini laringieni si traheobronsici la copii

Tabelul 1. Frecventa corpilor straini traheobronsici in dependenta de varsta (n=305).
Tabelul 1. Frequency of tracheobronchial foreign bodies by age (n=305).

Virsta copiilor // Children’s age

Numadrul de cazuri // Number of cases

0-1ani // year
1-2 ani // years
2-3 ani // years
3-4 ani // years
4-5 ani // years
5-10 ani // years
10-15 ani // years

23 (7,5%)
189 (62%)
46 (15%)

13 (4,3%)
7 (2,3%)

15 (4,9%)
12 (3,9%)

o predominansa clara (64,6%), 197 cazuri si respectiv 108
(35,4%) cazuri la fetite.

Este important sa se mentioneze varsta copiilor la mo-
mentul aspiratiei de corpi straini in arborele traheobronsic.
Datele obtinute in urma studiului a demonstrat o predomin-
are a celor cu varsta de 1-2 ani, care au avut o pondere de 2/3
din cazuri (62%) (Tabelul 1).

Repartizarea pacientilor pe zone, inclusiv a celor din
Stanga Nistrului, este redata In Tabelul 2. Analiza rezultatelor
obtinute in lotul de studiu marturiseste despre existenta unor
deosebiri considerabile intre acestea . Mai frecvent au fost di-
agnosticate cazuri in raioanele de Nord si de Centru ale repub-
licii, cu o rata de 34,75% si 28,85% respectiv. Se remarca o
scadere a cazurilor de accidentare cu corpi straini in zonele de
Sud (20,32%) si a partii Transnistrene (16,06%).

In ceea ce priveste localizarea corpilor striini in ciile respi-
ratorii inferioare datele ne releva o incidenta maxima in bron-
hia dreaptd (61,6%) fata de bronhia stinga (30,5%). Din datele
reprezentate (Tabelul 3), putem constata ca o parte mica din
acestea au avut sediul in ambele bronhii 4,6%. In 2,0% de ca-
zuri a fost semnalata o localizare in laringe.

Tabelul 2. Repartitia cazurilor dupa zonele republicii.
Tabelul 2. Distribution of cases by regions.

The age of the children at the time of aspiration of foreign
bodies in the tracheobronchial tree should be considered. The
data obtained showed a predominance of children aged 1-2
years, with a share of 2/3 of cases (62%) (Table 1).

The distribution of patients by areas, including those on
the left bank of the Dniester River, is shown in Table 2. The
analysis of the results obtained revealed considerable differ-
ences. More frequently, cases were diagnosed in the Northern
and Central districts of the republic, with a rate of 34.75% and
28.85%), respectively. There is a decrease in accidents with for-
eign bodies in the Southern areas (20.32%) and the Transnis-
trian region (16.06%).

In terms of the location of foreign bodies in the lower re-
spiratory tract, the highest incidence was revealed in the right
bronchus (61.6%), compared to the left bronchus (30.5%).
The table below (Table 3) shows that a small part had the lo-
cation in both bronchi 4.6%. In 2.0% of cases, the localization
in the larynx was reported.

Special attention was paid to the etiology of foreign bodies
aspirated into the bronchial tree in children. The results re-
vealed a frequent predominance of seeds and nuts. Inorganic

Zonad / Varsta (ani) // Region / Age (years) 0-1 1-2 2-3 3-4 4-5 5-10  10-15 Total // Total
Nord // North 10 67 16 3 3 4 3 106 (34,75%)
Centru // Center 6 52 14 2 7 3 88 (28,85%)
Sud // South 2 40 2 3 4 62 (20,32%)
Transnistria // Transnistria 5 30 1 2 49 (16,06%)
Total // Total 23 189 46 13 7 15 12 305 (100%)

Tabelul 3. Frecventa corpilor straini traheobronsici in dependenta de localizarea lor.
Tabelul 3. Frequency of tracheobronchial foreign bodies by location.

Localizarea corpului strdin // Location of the foreign body

Cazuri, n (%) // Cases, n (%)

Laringe // Larynx

Trahee // Trachea

Bronhia dreaptd // Right bronchus

Bronhia stanga // Left bronchus

Bronhia dreaptd/stanga // Right/left bronchus
Total // Total

6 (2,0%)
4(1,3%)
188 (61,6%)
93 (30,5%)
14 (4,6%)
305 (100%)
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Tabelul 4. Structura etiologica a corpilor strdini traheobronsici.
Tabelul 4. Etiological structure of tracheobronchial foreign bodies.

Structura corpului strain // Type of foreign body

Cazuri, n (%) // Cases, n (%)

Seminte // Seeds

Nuci // Nuts

Fragmente osoase // Bone fragments
Ramasite alimentare // Food debris
Ace // Needles

Neorganice // Inorganic

Total // Total

128 (42,0%)
112 (36,7%)
7 (2,3%)

21 (6,9%)

5 (1,6%)

32 (10,5%)
305 (100%)

Tabelul 5. Vechimea corpilor strdini traheobronsici.

Tabelul 5. Age of tracheobronchial foreign bodies.

Perioada de timp // Period of time

Cazuri, n (%) // Cases, n (%)

Panadla 6 ore // Up to 6 hours
6-24 ore // 6-24 hours

1-2 zile // 1-2 days

2-7 zile // 2-7 days

1-2 saptdmani // 1-2 weeks
2-3 saptamani // 2-3 weeks
Total // Total

61 (20,0%)
72 (23,6%)
78 (25,6%)
76 (24,9%)
11 (3,6%)

7 (2,3%)
305 (100%)

in continuarea studiului, o atentie deosebitda a fost
acordata aspectului etiologic a corpilor straini aspirate in ar-
borele bronsic la copii. Rezultatele deceleaza predominarea
frecventd a semintelor si nucilor. Mai rar au fost identificate
in cadrul bronhoscopiilor efectuate copiilor examinati corpii
straini neorganici (Tabelul 4).

Vechimea corpilor straini traheobronsici este prezentatd in
Tabelul 5.

Evolutia simptomelor aspiratiei corpului strain la copii are
unele particularitati clinice. Acestei unitati nozologice 1i este
caracteristica accesele de tuse, urmat de dispnee si cianoza.
Mai des la acesti bolnavi intalnim un debut predominant brusc.
Din datele obtinute constatdm ca unul din simptomul princi-
pal este tusea (83,4%). In urma examenului obiectiv, dispneea
si cianoza sunt prezente respectiv la 47,2% si 31,6% copii.

La bolnavii cu corpi strdini in cdile respiratorii inferioare, la
examenul radiologic, s-au stabilit semne indirecte de aspiratie,
precum emfizemul in 26,3%, atelectazie - 21% cazuri, ceea ce
a sugerat prezenta corpilor straini in caile respiratorii.

Discutii

Corpii strdini a cailor respiratorii inferioare la copii, dupa
frecventd, detin un loc de frunte in cadrul maladiilor otorino-
laringologice. Anamneza bine condusa este esentiala in aceas-
ta patologie, fiind elementul cheie care ghideaza diagnosticul
pozitiv. Deci problema evaluarii copiilor cu corpi straini trahe-
obronsici este de actualitate in otorinolaringologia pediatrica.

Analizand evolutia afectiunii la 305 copii, carora li s-a apli-
cat 1n diagnostic bronhoscopia cu tub rigid, asumam dreptul

foreign bodies were rarely identified on bronchoscopy per-
formed on the children examined (Table 4).

The age of tracheobronchial foreign bodies is shown in Ta-
ble 5.

The evolution of foreign body aspiration symptoms in chil-
dren has some clinical features. This nosological unit is char-
acterized by coughing fits, followed by dyspnea and cyanosis.
The onset is predominantly sudden. The data obtained found
that cough is one of the main symptoms (83.4%). Following
the objective examination, dyspnea and cyanosis were re-
vealed in 47.2% and 31.6% of children, respectively.

In patients with foreign bodies in the lower respiratory
tract, on radiological examination, indirect signs of aspiration
were found, such as emphysema in 26,3%, atelectasis - 21% of
cases, which suggested the presence of foreign bodies in the
airways.

Discussion

Foreign bodies of the lower respiratory tract in children,
by frequency, have a leading place in otorhinolaryngological
diseases. This condition requires a well-managed history, whi-
ch is essential, being the key element that guides the positive
diagnosis. The problem of evaluating children with tracheo-
bronchial foreign bodies is of interest in pediatric otorhinola-
ryngology.

In terms of this method, analyzing the evolution of the dis-
ease in 305 children diagnosed by rigid bronchoscope, the fol-
lowing should be concluded: its advantage is the widespread



de a conchide, referitor la aceasta metoda urmatoarele: avan-
tajul ei este utilizarea pe scara larga a dispozitivului pentru
masuri diagnostice si tetapeutice la copii realizat in conditii de
anestezie generald, imposibil pentru un model flexibil al bron-
hoscopului, extragerea corpurilor straine.

Un decalaj mare revine varstei copiilor primilor ani de viata
lamomentul aspiratiei de corpi stdiniin arborele traheobronsic,
considerata ca un risc major pentru aceasta urgenta pediatrica
din motivele unor particularitati de imaturitate psihomotorie,
ingrijire defectuoasa din partea parintilor [6, 16].

De asemenea s-a constatat o incidenta maxima de local-
izare a corpilor strdini in bronhia dreapta. O particularitate
esentiala, studiata in aceasta lucrare, este aspectului etio-
logic a corpurilor strdine aspirate in arborele bronsic la co-
pii, identificand deosebit de frecvent corpuri straine organice
(seminte, nuci).

Actualmente este cunoscuta importanta persistentei inde-
lungate a corpilor strdini in arborele bronsic, care joaca un rol
hotdrator in aparitia complicatiilor bronhopulmonare [2, 15,
17].

Asadar, procentul de adresare in primele 6 ore de la acci-
dentare a fost de numai 20% din numarul de copii cu corpi
straini. Un numar considerabil de copii s-au adresat In inter-
valul de 1-7zile.

In calitate de metodi complementari de investigatie a ser-
vit radiografia toracica. De multe ori ea este neinformativa in
diagnosticarea corpului strain.

Concluzii

Varsta cea mai vulnerabila pentru aspiratiile corpilor
straini in caile respiratorii sunt copiii cu varsta de 1-2 ani, iar
etiologic structura este dominatda de corpurile organice cu
predilectie pentru seminte si nuci. Incidenta maxima de local-
izare a corpilor straini in bronhia dreapta.

Efectuarea bronhoscopiei sub anestezie generald ramane
cea mai buna metoda de diagnostic si tratament. Examinarea
arborelui traheobronsic cu ajutorul bronhoscopului rigid ar
trebui efectuata in toate cazurile de suspiciune de aspiratie de
corp strain la varsta pediatrica.
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use of the device for diagnostic and therapeutic measures in
children performed under general anesthesia, but impossible
for a flexible bronchoscope to extract foreign bodies.

The age of children in the first years of life has big role at
the time of aspiration of foreign bodies in the tracheobronchi-
al tree, considered a major risk for this pediatric emergency
due to psychomotor immaturity peculiarities and poor paren-
tal care [6, 16].

Also, a high incidence of localization of foreign bodies in
the right bronchus was found. The research focused on an es-
sential feature, namely, the etiological aspect of foreign bodies
aspirated into the bronchial tree in children, identifying very
frequently organic foreign bodies (seeds, nuts).

Currently, the importance of a long persistence of foreign
bodies in the bronchial tree is known, which plays a decisive
role in the occurrence of bronchopulmonary complications [2,
15, 17].

Therefore, the percentage of seeking emergency care in the
first 6 hours after the injury accounted for only 20% of the
number of children with foreign bodies. A considerable num-
ber of children sought emergency care within 1-7 days.

Chest radiography served as a complementary method of
investigation. However it is often uninformative in diagnosing
the foreign body.

Conclusions

The most vulnerable age for foreign body aspirations in the
respiratory tract are children aged 1-2 years, and the struc-
ture is etiologically dominated by organic bodies, predomi-
nantly seeds and nuts. The highest incidence of localization of
foreign bodies was found in the right bronchus.

Bronchoscopy performed under general anesthesia is still
the best method of diagnosis and treatment. Examination of
the tracheobronchial tree with a rigid bronchoscope should
be performed in all cases of suspected pediatric foreign body
aspiration.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Abordarea terapeutica a pacientilor cu SARS-CoV-2 privind
rationalitatea administrarii preparatelor antibacteriene si
antimicotice In vederea prevenirii rezistentei microbiene si
profilaxiei consecintelor antibioticoterapiei.

Ipoteza de cercetare

Analiza prescrierii antimicoticelor la pacientii cu COVID-19
internati in sectiile de terapie In cadrul tratamentului anti-
bacterian si Tnaintarea ipotezelor ce ar argumenta beneficiul
acestora.

Noutatea adusa literaturii stiintifice din domeniu

Evaluarea si argumentarea rationalitatii prescrierii prepa-
ratelor antimicotice la bolnavii cu COVID-19 pe fundalul an-
tibioticoterapiei.

Rezumat

Introducere. Coinfectiile si/sau infectiile secundare bac-
teriene si fungice la pacientii cu COVID-19 pot constitui o ca-
uza de agravare a starii si de deces, iar rationalitatea admi-
nistrarii preparatelor antibacteriene si antimicotice necesita o
abordare multidisciplinara. Scopul lucrarii a fost identificarea
preparatelor antimicotice prescrise la pacientii spitalizati cu
COVID-19, supusi tratamentului antibacterian, si evaluarea
rationalitatii administrarii si determinarea terapiilor alterna-
tive.
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What is not known yet, about the topic

Therapeutic approach of patients with SARS-CoV-2 regard-
ing the rationality of administration of antibacterial and anti-
fungal preparations in order to prevent microbial resistance
and the unwanted consequences of antibiotic therapy.

Research hypothesis

Analysis of the prescription of antifungals in patients with
COVID-19 hospitalized in the therapeutic departments, con-
comitant with antibacterial treatment and the submission of
hypotheses that would argue their benefit.

Article’s added novelty on this scientific topic

Evaluation and argumentation of the rationality of pre-
scribing antifungal preparations in patients with COVID-19
exposed to antibiotic therapy.

Abstract

Introduction. Bacterial and/or secondary bacterial and
fungal infections in patients with COVID-19 may be a cause
of aggravation and death, and the rationality of antibacterial
and antifungal administration requires a multidisciplinary ap-
proach. The purpose of the research was identification of an-
tifungal preparations prescribed to patients hospitalized with
COVID-19, exposed to antibacterial treatment, and assess-
ment of the rationality of administration and determination of
alternative therapies.



Use of antimycotics in patients hospitalized with COVID-19

Material si metode. Au fost selectate si analizate 300 de
fise ale pacientilor cu COVID-19 spitalizati in sectiile reprofila-
te din cadrul IMSP SCM ,,Gheorghe Paladi”. S-a evaluat prescri-
erea preparatelor antibacteriene si antimicotice. S-a efectuat
reviul literaturii in vederea elucidarii rationalitatii adminis-
trarii preparatelor antibacteriene si antimicotice.

Rezultate. La 93% din pacientii internati cu COVID-19 au
fost prescrise preparate antibacteriene din diverse grupe (ce-
falosporine, fluorochinolone, peniciline, macrolide, aminogli-
cozide) si la toti acesti pacienti s-au administrat antimicotice
(fluconazol, fluconazol + nistatind). La 9 bolnavi s-au indicat
probiotice (linex, subtyl). Sensibilitatea Candidei la prepara-
tele antimicotice a fost determinata la 5 pacienti care a de-
monstrat rezistenta la grupa azolica (itraconazol, fluconazol,
clotrimazol) si sensibilitate la amfotericina B si nistatina. Con-
comitent 100% pacienti au urmat tratament cu glucocorticoizi
(dexametazona), iar 5% cu tocilizumab.

Concluzie. Prescrierea preparatelor antibacteriene si an-
timicotice, posibil, a fost determinata de diagnostic, tabloul
clinic, datele radiologice si de laborator, precum si de utiliza-
rea concomitenta a terapiei antiinflamatoare (glucocorticoizi,
antagonistii IL-6) patogenetice de combatere a furtunii cito-
kinice. Utilizarea medicamentelor antimicotice poate fi argu-
mentatd de necesitatea de a preveni dezvoltarea infectiei mi-
cotice secundare determinate de tratamentul antibacterian si
efectului de imunosupresie al preparatelor antiinflamatoare,
indeosebi al tocilizumabului.

Cuvinte cheie: COVID-19, preparate antibacteriene, pre-
parate antimicotice, rezistentd, probiotice.

Introducere

Infectia cu virusul SARS-CoV-2 a devenit o urgenta globala
de sanadtate publica, care a necesitat si impune in continuare
elaborarea unor strategii de diagnostic si tratament pentru
controlul raspandirii rapide, sciderea morbiditatii si mor-
talitatii. Conform datelor Organizatiei Mondiale a Sanatatii
(OMS) pana in luna august 2021 la nivel global s-au constatat
204.644.849 infectati, decedati - 4.323.139 de persoane, iar
doze de vaccin administrate - 4.428.168.759 [1].

Boala coronavirus 2019 (COVID-19), manifestata in cea
mai mare parte ca pneumonie virald, a Inceput ca o epidemie
locald, dar s-a dezvoltat in citeva luni intr-o pandemie mondi-
ala cu rate crescute de morbiditate si mortalitate. De urgenta
au fost concepute strategii in dezvoltarea agentilor terapeu-
tici specifici si vaccinurilor impotriva infectiei cu COVID-19
pentru prevenirea infectiei ulterioare. Concomitent, ca si In
cazul altor infectii virale respiratorii, infectia cu SARS CoV-2
s-a asociat cu dezvoltarea co-infectiilor si infectiilor secundare
bacteriene si/sau funcgice, asociate cu cresterea morbiditatii
si mortalitatii. Ghidurile COVID-19 nationale si internationale
variaza In recomandadrile lor privind terapia empirica antimi-
crobiana - unii recomanda terapia antimicrobiana empirica in
cazul formelor severe ale infectiei bacteriene, in timp ce altele
nu. Analizele sistematice si meta-analizele au raportat o pre-
valenta scazutd a co-infectiei bacteriene confirmate (3,5% -
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Material and methods. 300 medical prescription sheets
of patients with COVID-19 hospitalized in the reprofiled sec-
tions of the MCH "Gheorghe Paladi” were selected and ana-
lyzed. The prescription of antibacterial and antifungal prepa-
rations was evaluated. The literature review was performed
in order to elucidate the rationality of the administration of
antibacterial and antifungal drugs.

Results. In 93% of patients hospitalized with COVID-19,
antibacterial preparations from various groups (cephalospo-
rins, fluoroquinolones, penicillins, macrolides, aminoglyco-
sides) were prescribed and in all these patients, antifungals
(fluconazole, fluconazole + nystatin) were administered. Nine
patients received probiotics (linex, subtyl). Candida suscepti-
bility to antifungal preparations was determined in 5 patients
and demonstrated resistance to the azole group (itraconazole,
fluconazole, clotrimazole) and sensitivity to amphotericin B
and nystatin. At the same time, 100% of patients received glu-
cocorticoid therapy (dexamethasone) and 5% - tocilizumab.

Conclusion. The prescription of antibacterial and antifun-
gal preparations, possibly, was determined by diagnosis, clini-
cal picture, radiological and laboratory data, as well as by the
concomitant use of pathogenetic anti-inflammatory therapy
(glucocorticoids, IL-6 antagonists) to combat cytokine storm.
The use of antifungal drugs can be argued by the necessity to
prevent the development of secondary fungal infection caused
by antibacterial treatment and the immunosuppressive effect
of anti-inflammatory drugs, especially tocilizumab.

Key words: COVID-19, antibacterial preparations, antifun-
gal preparations, resistance, probiotics.

Introduction

SARS-CoV-2 virus infection has become a global public
health emergency, which has required and continues to require
the development of diagnostic and treatment strategies to con-
trol rapid spread, decrease morbidity and mortality. According
to the data of the World Health Organization (WHO) until Au-
gust 2021 globally there have been 204.644.849 confirmed cas-
es of COVID-19, including 4.323.139 deaths, and 4.428.168.759
vaccine doses have been administered [1].

Coronavirus disease 2019 (COVID-19), mostly manifested
as viral pneumonia, started as a local epidemic, but developed
in a few months into a global pandemic with high morbidity
and mortality rates. Strategies have been urgently evolved
for the development of specific therapeutic agents and vac-
cines against COVID-19 infection to prevent further infection.
At the same time, as with other respiratory viral infections,
SARS-CoV-2 infection has been associated with the develop-
ment of co-infections and secondary bacterial and/or fungal
infections, associated with increased morbidity and mortality.
National and international COVID-19 guidelines vary in their
recommendations for empirical antimicrobial therapy - some
recommend empirical antimicrobial therapy for severe forms
of bacterial infection, while others do not. Systematic analyzes
and meta-analyzes reported a low prevalence of confirmed
bacterial co-infection (3.5% - 8%), but a high proportion of



8%), dar o proportie Inaltd de pacienti cu COVID-19 au primit
antimicrobiene (prevalenta combinata 75-90%). Organizatia
Mondiala a Sanatatii recomanda antibioterapie prompta (con-
form instructiunilor locale) impotriva agentilor patogeni care
pot provoca infectii respiratorii acute severe sau sepsis pen-
tru bolnavii spitalizati cu suspiciune de COVID-19 si indeosebi
pentru pacientii supusi ventilatiei asistate si cu afectiuni po-
liorganice, care determina o crestere Ingrijoratoare a riscului
de infectie bacteriana si fungica nosocomiala. Exista o nevo-
ie urgenta de a caracteriza cauzele co-infectiilor si infectiilor
secundare bacteriene si/sau fungice la pacientii internati in
spital cu COVID-19 pentru a determina strategiile empirice
optime de management antimicrobian si pentru a identifica
tintele pentru interventiile de administrare a preparatelor an-
timicrobiene [2, 3, 4].

Coinfectiile si/sau infectiile secundare cu bacterii si fungi
la pacientii cu SARS-CoV-2 pot fi un factor foarte important ce
poate determina dificultati de diagnostic, tratament, prognos-
tic si poate creste mortalitatea. Prevalenta infectiilor fungice a
fost initial subestimata la pacientii cu COVID-19, dar prezenta
unor factori de risc precum limfocitopenia, spitalizarea in uni-
tatea de terapie intensiva (UTI), ventilatia asistata, utilizarea
antibioticelor cu spectru larg, glucocorticoizilor si tocilizuma-
bului, prezenta comorbiditatilor, responsabile de dezvoltarea
starilor de imunosupresie a determinat reevaluarea abordarii
coinfectiilor sau infectiilor secundare fungice [5, 6, 7]. Cerceta-
torii, ulterior au documentat cazuri de aspergiloza pulmonara
asociata COVID-19 (APAC), candidoza invaziva, coccidioidomi-
coza, fuzarioza, histoplasmozad, mucormicoza, pneumocistoza
si zaharomicoza [7, 8].

Studiile recente au raportat ca pacientii cu infectie virala
severa tind sa aiba infectii cu Aspergillus, Candida, Cryptococ-
cus neoformans, Pneumocystis jucoveri sau alte specii fungice,
care determina o morbiditate si mortalitate crescuta. Infectia
fungica la pacientii cu COVID-19, pare sa aiba o incidenta mai
mare decat infectiile bacteriene. Exista un numar din ce in ce
mai mare de rapoarte din Europa, unde pacientii cu COVID-19
au dezvoltat aspergiloza pulmonara. La pacientii cu sindrom
de detresa respiratorie acuta (SDRA), cauzat de COVID-19, a
fost raportat un risc crescut de infectii microbiene, chiar si in
absenta unor conditii predispozante de imunosupresie. Carac-
teristicile epidemiologice si clinice au sugerat ca pacientii ar
trebui sa fie examinati in mod obisnuit pentru infectia bacteri-
ana si fungica dupa confirmarea infectiei COVID-19 [2].

Speciile de Candida se considera principalul agent patogen
fungic, cauzand infectii la om (candidozad). Mai multe specii
Candida fac parte din microbiota comensalad a pielii, cavitatii
bucale, tractului gastrointestinal, uro-genital si respirator la
persoanele sdndtoase. Candidoza este cauzata in principal de
Candida albicans, dar sunt adesea implicate si alte specii pre-
cum Candida glabrata, Candida parapsilosis, Candida tropicalis
si Candida krusei. Potrivit OMS, in pofida tratamentelor existen-
te, infectia cu Candida este o preocupare semnificativa pentru
sandtatea umana la populatiile vulnerabile din cauza aparitiei
unor noi mecanisme de rezistentd a microorganismelor, care
pare a fi mai frecventa in randul speciilor non-albicans. Din
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patients with COVID-19 received antimicrobials (combined
prevalence 75%-90%). The World Health Organization rec-
ommends prompt antibiotic therapy (according to local in-
structions) against pathogens that may cause severe acute
respiratory infections or sepsis in hospitalized patients with
suspected COVID-19 and especially in patients undergoing
assisted ventilation and polyorganic disorders, that increase
the risk of nosocomial bacterial and fungal infection. There is
an urgent necessity to characterize the causes of co-infections
and secondary bacterial and / or fungal infections in patients
hospitalized with COVID-19 in order to determine optimal
empirical antimicrobial management strategies and to iden-
tify targets for antimicrobial therapy administration [2, 3, 4].

Coinfection and/or secondary infections with bacteria and
fungi in patients with SARS-CoV-2 can be a very important fac-
tor that can cause difficulties in diagnosis, treatment, progno-
sis and may increase mortality. The prevalence of fungal infec-
tions was initially underestimated in patients with COVID-19,
but the presence of risk factors such as lymphocytopenia, hos-
pitalization in the intensive care unit (ICU), assisted ventila-
tion, use of broad-spectrum antibiotics, glucocorticoids and
tocilizumab, comorbid conditions causing the development of
immunosuppressive state led to the re-evaluation of the ap-
proach to coinfection or secondary fungal infections [5, 6, 7].
The researchers subsequently documented cases of COVID-
19-associated pulmonary aspergillosis (APAC), invasive can-
didiasis, coccidioidomycosis, fusariosis, histoplasmosis, mu-
cormycosis, pneumocystosis, and saccharomycosis [7, 8].

Recent studies have reported that patients with severe vi-
ral infection tend to get infections with Aspergillus, Candida,
Cryptococcus neoformans, Pneumocystis or other fungal spe-
cies, with increased morbidity and mortality. Fungal infection
in patients with COVID-19 appears to have a higher incidence
than bacterial infections. There are also an increasing num-
ber of reports from Europe, where patients with COVID-19
were associated with pulmonary aspergillosis. In patients
with acute respiratory distress syndrome (ARDS), caused by
COVID-19, an increased risk of microbial infections has been
reported, even in the absence of predisposing immunocom-
promising conditions. Epidemiological and clinical features
have suggested that patients should be routinely examined for
bacterial and fungal infection after confirmation of COVID-19
infection [2].

Candida species are considered the main fungal patho-
gens, causing infections in humans (candidiasis). Several Can-
dida species are part of the commensal microbiota found in
the skin, oral cavity, and the gastrointestinal, urogenital, and
respiratory tracts of healthy humans. Candidiasis is mainly
caused by Candida albicans, but other species such as Candida
glabrata, Candida parapsilosis, Candida tropicalis and Candida
krusei are also often involved. According to the WHO, despite
existing treatments, Candida infection is a significant con-
cern for human health in vulnerable populations due to the
emergence of new mechanisms of microorganism’s resistance,
which seems to be more frequent among non-albicans species.
For these reasons, it is extremely important to seek and devel-
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aceste considerente, este extrem de important sa cautam si sa
dezvoltam noi strategii profilactice si complementare, inclusiv
utilizarea probioticelor [9].

Probioticele se considera eficiente in situatiile in care ac-
tivitatea microflorei de protectie a fost perturbata. Utilizarea
probioticelor la pacientii cu COVID-19 a fost recomandata pe
baza capacitatii unor probiotice specifice de a regla raspunsul
imun ( ,furtuna de citokine”) sau pentru a preveni dezvoltarea
altor infectii respiratorii (gripa, pneumonia asociata ventilati-
ei mecanice), diareei asociate antibioticoterapiei si colitei pse-
udomembranoase. Unele probiotice ar putea fi terapii potenti-
ale la pacientii cu COVID-19, prevenind consecintele nedorite
ale utilizarii antibioticelor la acesti pacienti [10, 11].

Material si metode

Studiul a fost analitic, retrospectiv. Au fost selectate si ana-
lizate 300 de fise ale pacientilor diagnosticati cu infectia SARS-
CoV-2 si spitalizati in sectiile reprofilate din cadrul IMSP SCM
,Gheorghe Paladi” in perioada ianuarie-aprilie 2021, pentru
identificarea medicamentelor antibacteriene si antimicotice
administrate. Concomitent a fost identificata utilizarea glu-
cocorticoizilor si antagonistilor IL-6 (tocilizumab), factori de
risc pentru asocierea co-infectiei si/sau infectiei secundare
bacteriene si fungice. La fel au fost analizate rezultatele inves-
tigatiilor microbiologice si sensibilitatea culturilor evidentiate
fatd de medicamente. Reviul literaturii a fost efectuat pentru
elucidarea rationalitatii administrarii preparatelor antibacte-
riene si antimicotice, precum si rolul probioticelor in restabili-
rea si/sau mentinerea microbiotei intestinale. in baza de date
Hinari, Pubmed au fost cautate articole conform cuvintelor
cheie bacterial infections in COVID-19, fungal infections in CO-
VID-19, antibiotics in COVID-19, antifungal in COVID-19, probi-
otics in fungal infection, antifungal resistance. Treizeci de surse
au fost considerate relevante si au fost incluse in acest studiu.

Rezultate

In urma analizei fiselor de prescriptie medicali s-a con-
statat ca la 280 de pacienti pentru tratamentul pneumoniei
s-au prescris preparate antibacteriene din diverse grupe: ce-
falosporine (174), fluorochinolone (9), beta-lactamine prote-
jate (8), macrolide (5), aminoglicozide (12), iar la 72 bolnavi
asocieri din 2 sau mai multe antibacteriene. Cefalosporinele
cele mai utilizate au fost ceftriaxonul (159), cefuroxinul (6),
cefazolina (5) si cefalexina (4). Azitromicina a fost macrolidul
prescris la 5 bolnavi, iar fluorochinolona ciprofloxacina - la 9
pacienti. Aminoglicozidele - gentamicina si amikacina au fost
prescrise la 7 si 5 bolnavi respectiv. Din beta-lactaminele pro-
tejate amoxicilina + acid clavulanic s-a administrat la 8 paci-
enti. Concomitent s-a depistat ca toti 280 de pacienti au primit
concomitent medicamente antifungice, inclusiv - 257 flucona-
zol si 23 - fluconazol + nistatina. Fluconazolul a fost asociat cu
ceftriaxonul in 147 cazuri, cefuroximul in 6, cefazolina in 4, ce-
falexina in 3, ciprofloxacina in 8, azitromicina in 5, gentamici-
na in 7, amikacina in 5, amoxacilina + acid clavulanic in 6 si in
66 cazuri asocieri de antibacteriene. Asocierea de fluconazol
si nistatina a fost indicata la 12 pacienti cu ceftriaxon, cate 1
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op new prophylactic and complementary strategies, including
the use of probiotics [9].

Probiotics are considered effective in situations where the
activity of the protective microflora has been disrupted. The
use of probiotics in patients with COVID-19 has been recom-
mended based on the ability of specific probiotics to regulate
the immune response (“cytokine storm”) or to prevent the de-
velopment of other respiratory infections (influenza, mechan-
ical ventilation-associated pneumonia), antibiotic-associated
diarrhea, and pseudomembranous colitis. Some probiotics
could be potential therapies in patients with COVID-19, pre-
venting the unwanted consequences of using antibiotics in
these patients [10, 11].

Material and methods

This is a retrospective analytical study. 300 medical pre-
scription sheets of patients diagnosed with SARS-CoV-2 in-
fection and hospitalized in the reprofiled sections of MHC
“Gheorghe Paladi” during January-April 2021, were selected
and analyzed to identify antibacterial and antifungal drugs
that were administered. At the same time, the use of glucocor-
ticoids and IL-6 antagonists (tocilizumab) has been identified
as risk factors for the association of co-infection and / or sec-
ondary bacterial and fungal infection. The results of microbio-
logical investigations and the drug sensitivity testing were also
analyzed. The literature review was performed to elucidate the
rationality of the administration of antibacterial and antifungal
preparations, as well as to determine the role of probiotics in
restoring and/or maintaining the intestinal microbiota. In the
Hinari and Pubmed database, were searched articles accord-
ing to the keywords: bacterial infections in COVID-19, fungal
infections in COVID-19, antibiotics in COVID-19, antifungal in
COVID-19, probiotics in fungal infection, antifungal resistance.
Thirty sources were considered relevant and were included in
this study.

Results

Following the analysis of the prescription sheets, it was
found that in 280 patients for the treatment of pneumonia
were prescribed antibacterial preparations from various
groups: cephalosporins (174), fluoroquinolones (9), protected
beta-lactams (8), macrolides (5), aminoglycosides (12), and in
72 patients were used combination of 2 or more antibacterial
drugs. The most used cephalosporins were ceftriaxone (159),
cefuroxime (6), cefazolin (5) and cefalexin (4). Azithromycin
was the macrolide prescribed to 5 patients, and fluoroquino-
lone ciprofloxacin - to 9 patients. Aminoglycosides - gentami-
cin and amikacin were prescribed to 7 and 5 patients respec-
tively. The protected beta-lactams amoxicillin + clavulanic acid
was administered to 8 patients. At the same time, it was found
that 280 patients received antifungal drugs, including - 257
fluconazole and 23 - fluconazole + nystatin. Fluconazole was
associated with ceftriaxone in 147 cases, cefuroxime in 6, ce-
fazolin in 4, cefalexin in 3, ciprofloxacin in 8, azithromycin in 5,
gentamicin in 7, amikacin in 5, amoxicillin + clavulanic acid in
6 cases and 66 cases of antibacterial combinations. The combi-



bolnav cu cefazoling, cefalexina si ciprofloxacing, la 2 cu amo-
xicilina + acid clavulanic si 6 bolnavi cu terapie antibacteriana
combinata. Preparatele antimicotice la pacientii cu COVID-19
s-au administrat pe fundalul terapiei antibacteriene cu 1 pre-
parat (208), 2 preparate (61) si mai mult de 2 preparate (11).
La 9 pacienti au fost prescrise probioticele linex (7) si subtyl
(2). Concomitent 299 de pacienti au primit dexametazona, iar
14 pacienti - tocilizumab.

Investigatiile de laborator au identificat leucocitoza la 151
de pacienti, leucopenie la 149 de bolnavi, limfocitoza si lim-
fopenie respectiv in 189 si 111 cazuri. Dereglarile statusului
imun caracteristice pentru pacientii cu COVID-19 (leucopenie,
limfocitopenie), precum si administrarea medicamentelor an-
tibacteriene, glucocorticoizilor, tocilizumabului si prezenta
comorbiditatilor pot servi argument pentru prescrierea con-
comitentd a preparatelor antifungice. Beneficiile potentiale
ale utilizarii antifungicelor ar trebui evaluate in functie de in-
cidenta co-infectiilor fungice, dereglarile microbiotei cauzate
de preparatele antibacteriene si raportul cost-eficacitate. Si-
guranta si toxicitatea preparatelor antibacteriene si antifun-
gice, in functie de durata utilizarii si potentialul de dezvoltare
a rezistentei necesita a fi un punct de reper in argumentarea
terapiei combinate.

Discutii

Pentru a aprecia rationalitatea administrarii preparatelor
antibacteriene si/sau antifungice este absolut indispensabila
argumentarea clinicd/paraclinica a co-infectiei bacteriene si/
sau fungice, evidentierea agentilor patogeni si sensibilitatii
acestora pentru a asigura eficacitatea si inofensivitatea trata-
mentului administrat. Aspectele de utilizare rationala a prepa-
ratelor antimicrobiene la pacientii cu evolutie moderat-severa
COVID-19, internati 1n sectiile de terapie, au fost abordate in
lucrarile precedente [12, 13, 14].

Studii recente, desi au raportat o rata scazuta a infectiilor
bacteriene si fungice secundare asociate cu COVID-19, SARS-
CoV-2 este un coronavirus nou care a sugerat ca este original
si, prin urmare, nu putem ignora faptul ca cunostintele noastre
actuale despre SARS-CoV-2 sunt foarte limitate [15].

Boala COVID-19 severa este asociata cu o crestere a marke-
rilor proinflamatori IL-1, IL-6 si factorul de necroza tumorala
alfa (TNFalfa), o reducere a expresiei CD4 interferon-gamma si
micsorarea celulelor TCD4 si TCDS8, care cresc susceptibilita-
teala infectii bacteriene si fungice. Initial, s-a estimat, ca o per-
soand care administreaza imunodepresive, precum glucocor-
ticoizi si anticorpi monoclonali, va avea un risc mai mare pen-
tru COVID-19 sau starea imunosupresiva va provoca o boala
COVID-19 mai severa. Cu toate acestea, imunodepresivele sunt
utilizate in prezent, cu exceptia cazului in care pacientii pre-
zinta un risc mai mare de infectie severa cu COVID-19 sau sunt
tratati cu doze mari de glucocorticoizi. Infectia cu SARS CoV-2
poate induce limfopenie semnificativa si persistents, care la
randul sdu creste riscul de infectii oportuniste. Rezultatele
de laborator ale pacientilor cu COVID-19 au remarcat ca circa
85% au prezentat limfopenie cu un numar absolut semnifica-
tiv mai scazut de T-limfocite, celule TCD4+ si TCD8+. Limfoci-
tele joaca un rol major in mentinerea homeostaziei imune, iar
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nation of fluconazole and nystatin was indicated in 12 patients
with ceftriaxone, 1 with cefazolin, cefalexin and ciprofloxacin,
in 2 with amoxicillin + clavulanic acid and 6 in combination
with antibacterial therapy. Antifungal drugs in patients with
COVID-19 were administered on the background of antibacte-
rial therapy with 1 drug (208), 2 drugs (61) and more than
2 drugs (11). Linex (7) and subtyl (2) probiotics were pre-
scribed to 9 patients. At the same time, 299 patients received
dexamethasone and 14 patients received tocilizumab.

Laboratory investigations identified leukocytosis in 151
patients, leukopenia in 149 patients, lymphocytosis and lym-
phopenia in 189 and 111 cases, respectively. Inmune status
disorders characteristic for patients with COVID-19 (leukope-
nia, lymphocytopenia), as well as the administration of anti-
bacterial drugs, glucocorticoids, tocilizumab and the presence
of comorbidities may serve as an argument for concomitant
prescription of antifungal preparations. The potential benefits
of using antifungals should be evaluated in terms of the inci-
dence of fungal co-infections, microbiota disorders caused by
antibacterial preparations and cost-effectiveness. The safety
and toxicity of antibacterial and antifungal drugs, depending on
the duration of use and the potential for the development of
resistance, need to be a point of reference in the argument for
combination therapy.

Discussion

In order to assess the rationality of the administration of
antibacterial and/or antifungal preparations, it is absolutely
indispensable the clinical/paraclinical argumentation of the
bacterial and/or fungal co-infection, the highlighting of patho-
gens and their sensitivity to ensure the efficacy and safety of
the administered treatment. Aspects of rational use of anti-
microbial preparations in patients with moderate-severe CO-
VID-19 evolution, hospitalized in therapeutic departments,
have been addressed in previous articles [12, 13, 14].

Recent studies, although they have reported a low rate of
secondary bacterial and fungal infections associated with CO-
VID-19, SARS-CoV-2 is a new coronavirus that has suggested
that it is original and therefore we cannot ignore the fact that
our current knowledges about SARS-CoV-2 are very limited
[15].

Severe COVID-19 disease is associated with an increase
in pro-inflammatory markers, such as IL-1, IL-6, and tumor
necrosis alpha, less CD4 interferon-gamma expression, and
fewer CD4 and CD8 cells, which increase the susceptibility to
bacterial and fungal infections. Initially, it was estimated that a
person administering immunosuppressants, such as glucocor-
ticoids and monoclonal antibodies, would be at higher risk for
COVID-19 or the immunosuppressive condition would cause
more severe COVID-19 disease. However, immunosuppres-
sants are currently used, unless patients are at increased risk
of severe COVID-19 infection or are being treated with high
doses of glucocorticoids. SARS-CoV-2 infection can induce sig-
nificant and persistent lymphopenia, which in turn increases
the risk of opportunistic infections. The laboratory results of
patients with COVID-19 noted that about 85% had lymphope-
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pacientii cu COVID-19 sunt extrem de sensibili la co-infectii
fungice, cum ar fi candidoza, aspergiloza pulmonara, pneumo-
nie pneumocisticd, mucormicoza si criptococoza [16].

Motivul pentru identificarea co-infectiilor la pacientii cu
COVID-19 si justificarea necesitatii tratamentului empiric ini-
tial cu antimicrobiene se datoreaza preocuparilor legate de
complicatiile si reactiile adverse care pot surveni la utilizarea
de rutind si/sau excesiva a antibioticelor, precum si de dezvol-
tarea ulterioard a agentilor patogeni bacterieni si fungici cu
rezistenta dobandita in spitale. Multe dintre pneumoniile vi-
rale pandemice au caracteristici clinice si radiologice similare
care pot face dificila distinctia de alte cauze bacteriene, virale
sau fungice de pneumonie si cine ar trebui sau nu sa primeas-
ca antibacteriene. Pandemia COVID-19 deja a avut implicatii
semnificative asupra rezistentei microbiene prin administra-
rea excesiva in mod obisnuit a antibioticelor, precum si utili-
zarea antimicrobienelor ca ,medicamente reutilizate” pentru
tratarea infectiei COVID in sine, chiar si fara co-infectie [17].

Morbiditatea si mortalitatea inalte printre pacientii cu CO-
VID-19, absenta optiunilor terapeutice eficiente pentru infec-
tia cu SARS CoV-2 si incertitudinea clinica in starile acute au
determinat rate ridicate de prescriere a preparatelor antimi-
crobiene. Cu toate acestea, frecventa co-infectiei confirmate
sugereaza restrictionarea utilizarii empirice a antibacteriene-
lor. Prescrierea medicamentelor antimicrobiene ar trebui sa
fie limitata la persoanele cu caracteristici atipice ale COVID-19
(sputa purulentd sau pneumonie lobara) sau dovezi ale unei
co-infectii non-respiratorii distincte. Culturile de sange si spu-
ta efectuate Tnainte de administrarea tratamentului empiric
antimicrobian si implicarea markerilor inflamatori in luarea
deciziilor ar putea sprijini utilizarea judicioasa a antibacterie-
nelor. Absenta leucocitozei la momentul initial si niveluri sca-
zute ale proteinei C reactive si procalcitoninei poate exclude
co-infectia la aproximativ 50% dintre pacientii cu COVID-19.
Efectuarea investigatiilor microbiologice si revizuirea perma-
nentd a arsenalului de medicamente utilizate ar determina
excluderea co-infectiei suspectate, dar putin probabilg, ce ar
putea minimiza expunerea la antibioticoterapia inutild. Pre-
paratele antibacteriene, daca sunt necesare, atunci selectarea
trebuie adaptatd la agentii patogeni probabili si la datele de
rezistentd locald, cu durata tratamentului limitata la 5 zile. Se
recomanda utilizarea cat mai tintitd a antimicrobienelor cu
limitarea folosirii preparatelor cu spectru larg, strategie incu-
rajata la pacientii cu COVID-19 internati initial in spital prin
prisma unei potentiale nevoi de antimicrobiene cu spectru
larg (B-lactamine + inhibitori de -lactamaza, carbapeneme
etc.) pentru bolnavii cu infectii grave in unitatile de terapie
intensiva [3].

Infectiile fungice sistemice reprezinta o amenintare cli-
nica In crestere cu disponibilitate limitatd de medicamente.
Clasele majore de medicamente antimicotice utilizate pen-
tru tratamentul infectiilor fungice sistemice sunt azolii (flu-
conazol, intraconazol, voriconazol, posaconazol), polienele
(amfotericina B) si echinocandinele (caspofungina, micafun-
gina, anidulafungina). Azolii poseda un efect fungicid si/sau
fungistatic prin blocarea lanosterol 14-demetilazei (legata de
gena ERG11) si dereglarea sintezei ergosterolului, component
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nia with a significantly lower number of T-lymphocytes, TCD4+
and TCD8+ cells. Lymphocytes play a major role in maintain-
ing immune homeostasis, and patients with COVID-19 are ex-
tremely susceptible to fungal co-infections such as candidiasis,
pulmonary aspergillosis, pneumocystis pneumonia, mucormy-
cosis and cryptococcosis [16].

The reason for identifying co-infections in patients with
COVID-19 and to justify the need for initial empirical treat-
ment with antimicrobials is due to concerns about compli-
cations and side effects that may occur with routine and/or
excessive use of antibiotics, as well as the subsequent devel-
opment of bacterial and fungal pathogens with acquired re-
sistance in hospitals. Many pandemic viral pneumonias have
similar clinical and radiological features that can make it diffi-
cult to distinguish from other bacterial, viral, or fungal causes
of pneumonia and who should or may not receive antibacte-
rial drugs. The COVID-19 pandemic has already had signifi-
cant implications for microbial resistance through the routine
overuse of antibiotics, as well as the use of antimicrobials as
“reused drugs” to treat COVID infection itself, even without co-
infection [17].

High morbidity and mortality among patients with CO-
VID-19, the absence of effective treatment options for SARS-
CoV-2 infection, and clinical uncertainty in acute conditions
have led to high rates of antimicrobial prescription. However,
the infrequency of confirmed co-infection suggests restrictive
empirical antimicrobial usage. The prescription of antimicro-
bials should be limited to people with atypical characteris-
tics of COVID-19 (purulent sputum or lobar pneumonia) or
evidence of a distinct non-respiratory co-infection. Blood and
sputum cultures before empirical antimicrobial treatment
and incorporating trends in inflammatory markers into deci-
sion making could also support judicious antimicrobial use.
The absence of leukocytosis at baseline and low levels of C-
reactive protein and procalcitonin can exclude co-infection in
approximately 50% of patients with COVID-19. Microbiologi-
cal investigations and regular review of drug charts would
exclude the suspected but unlikely co-infection, which could
minimize exposure to unnecessary antimicrobial exposure.
When antimicrobials are required, the choice of antimicro-
bial should be adapted to the probable pathogens and local
resistance patterns, with the duration of treatment limited to
5 days. It is recommended to use antimicrobials as targeted
as possible with the limitation of the use of broad-spectrum
preparations, a strategy encouraged in patients with CO-
VID-19 initially hospitalized in view of a potential need for
broad-spectrum antimicrobials (f-lactams + (-lactamase
inhibitors, carbapenems etc.) for patients with severe infec-
tions in intensive care units [3].

Systemic fungal infections are a growing clinical threat
with limited drug availability. The major classes of antifungal
drugs used to treat systemic fungal infections are azoles (fluco-
nazole, intraconazole, voriconazole, posaconazole), polyenes
(amphotericin B), and echinocandins (caspofungin, micafun-
gin, anidulafungin). Azoles have a fungicidal and / or fungi-
static effect by blocking lanosterol 14-demethylase (linked to
the ERG11 gene) and disrupting the synthesis of ergosterol,



esential al membranei citoplasmatice. Polienele sunt fungicide
prin interactiunea cu ergosterolii din membrana citoplasmati-
ca cu formarea de pori si efluxul componentelor intracelulare.
Echinocandinele determina un efect fungicid prin inhibarea
sintezei 1,3-beta-glucanului, o componenta esentiala a perete-
lui celular al fungilor [18, 19].

Azolii, si In special fluconazolul este un medicament pe larg
utilizat in practica medicald datorita costului mic, disponibi-
litatii In forma tabletatd, unui regim convenabil de adminis-
trare si unui numar relativ redus de reactii adverse. Utilizarea
frecventa si deseori excesiva a determinat cresterea rezisten-
tei fungilor la grupa azolicd, inclusiv rezistenta Incrucisata.
Datele investigatiilor microbiologice, disponibile in studiul
nostru doar pentru 5 pacienti (transferati din sectia de tera-
pie intensivd), a demonstrat rezistenta la fluconazol si toate
medicamentele din grupa azolici. In 3 cazuri fluconazolul a
fost asociat cu nistatind. Unele dovezi sugereaza ca utilizarea
profilactica a fluconazolului poate fi avantajoasa la nou-nascu-
tii prematuri, la beneficiarii de transplant, pacienti internati
in unitati de terapie intensiva si alte grupe de pacienti cu risc
crescut, precum si pacientii cu COVID-19, avand in vedere de-
reglarile caracteristice maladiei, precum si terapiile medica-
mentoase administrate [18-21].

Utilizarea echinocandinelor si polienelor se recomanda
daca pacientii au administrat anterior azoli, in caz de infectie
severd, la pacientii infectati cu C. glabrata, considerata foarte
rezistenta la azoli. Echinocandinele sunt, conform celor mai
recente studii, medicamente antifungice de prima alegere in
cazuri severe de candidemie [18].

Una din problemele determinate de utilizarea azolilor con-
stituie dezvoltarea rezistentei, cauzata de: cresterea expresiei
pompelor de eflux (familiile de proteine: ABC, MFS, CDR, MDR)
in membrana citoplasmatica la Candida cu reducerea cumula-
rii medicamentului in celule si mutatiile din gena ERG11, care
codifica lanosterol 14a-demetilaza cu cresterea cantitatilor de
enzima [18-22].

Cresterea infectiilor candidozice cauzate de speciile non-
albicans (C. glabrata, C. tropicalis, C. parapsiloza) poate fi in-
fluentata de medicamentele prescrise de clinicieni pentru
tratamentul si profilaxia candidozei invazive. Rezistenta la flu-
conazol a acestor specii poate varia in diferite regiuni ale glo-
bului intre 12% - 18%, iar pentru unitatile de terapie intensi-
va pana la 50% in functie de doza antimicoticului si izolatele
rezistente. O rata de panad la 93% poate prezenta C. auris, iar
C. krusei poate determina o rezistenta innascuta [20, 22, 23].

Cresterea rezistentei fungilor, in special C. glabrata si C.
krusei, la fluconazol a determinat evidentierea preparatelor
antimicotice utile pentru tratamentul profilactic al candidozei,
cauzate de antibioticoterapie. S-a constatat, ca nistatina este
eficienta impotriva tuturor speciilor de Candida si nu a fost do-
cumentatd nicio rezistenta la utilizarea acesteia [24].

Modificarea microbiotei induse de infectia SARS-CoV-2,
multiplicarea florei intestinale potential patogene, translo-
carea din intestin a acesteia sub actiunea diferitor factori si
dereglarile imune reprezinta o veriga importanta in dezvolta-
rea micozelor, inclusiv sistemice. De aceea, medicii clinicieni
includ pentru profilaxia acestora administrarea de probiotice,
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an essential component of the cytoplasmic membrane. Poly-
enes are fungicidal by the interaction with ergosterols in the
cytoplasmic membrane with the formation of pores and the
outflow of intracellular components. Echinocandins cause a
fungicidal effect by inhibiting the synthesis of 1,3-beta-glucan,
an essential component of the fungal cell wall [18, 19].

Azoles, and especially fluconazole, is a widely used drug
in medical practice due to its low cost, availability in tablet
form, convenient dosing regimen, and relatively low number
of side effects. Frequent and excessive use has led to an in-
crease in fungal resistance to the azole group, including cross-
resistance. Microbiological investigation data, available in our
study for only 5 patients (transferred from the intensive care
unit), demonstrated resistance to fluconazole and all azole
drugs. In 3 cases fluconazole was combined with nystatin.
Some evidence suggests that prophylactic use of fluconazole
may be beneficial in premature infants, transplant recipients,
patients in intensive care units, and other groups of high-risk
patients, as well as patients with COVID-19, due to character-
istics of the disease, as well as drug therapies administered
[18-21].

The use of echinocandins and polyenes is recommended
if patients have previously received azoles, in case of severe
infection, in patients infected with C. glabrata, which is consid-
ered very resistant to azoles. Echinocandins are, according to
the latest guidelines, the first antifungal drug choice in severe
cases of candidiasis [18].

One of the problems caused by the use of azoles is the
development of resistance, caused by: increased expression
of efflux pumps (families of efflux proteins: ABC, MFS, CDR,
MDR) in the cytoplasmic membrane of Candida with reduced
accumulation of the drug in cells; mutations in the ERG11
gene encoding lanosterol 14a-demethylase with increasing
amounts of enzyme [18-22].

The notable increase in the incidence of infections caused
by non-albicans species (C. glabrata, C. tropicalis, C. parapsi-
losis) may be influenced by drugs prescribed by clinicians for
the treatment and prophylaxis of invasive candidiasis. The re-
sistance to fluconazole of these species can vary in different
regions of the globe between 12%-18%, and for intensive care
units up to 50% depending on the dose of antifungal and re-
sistant isolates. A rate of up to 93% may present C. auris, and
C. krusei may cause innate resistance [20, 22, 23].

The increase in resistance of fungi, especially C. glabrata
and C. krusei, to fluconazole has led to the evidence of antifun-
gal preparations useful for the prophylactic treatment of can-
didiasis, caused by antibiotic therapy. Nystatin has been found
to be effective against all Candida species and no resistance
has been documented with its use [24].

Modification of the microbiota induced by SARS-CoV-2
infection, multiplication of potentially pathogenic intestinal
flora, translocation of its intestine under the action of vari-
ous factors and immune disorders are associated with devel-
opment of mycoses, including systemic. Therefore, clinicians
include for their prophylaxis the administration of probiotics,
symbiotics. In our study, only 9 patients received treatment
with probiotics: Linex (Lactobacillus acidophilus subsp. Gas-
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simbiotice. In cazul studiului doar 9 pacienti au beneficiat de
tratament cu probiotice: Linex (Lactobacillus acidophilus sub-
sp. Gasseri, Bifidobacterium infantis, Enterococcus faecium) si
subtyl (Bacillus subtilis).

Efectele pleiotrope ale probioticelor, care ar avea consecin-
te benefice la pacientii cu COVID-19 ar putea determina admi-
nistrarea mai frecventa a acestora in practica medicala. Pro-
bioticele au fost definite ca microorganisme vii care confera
un beneficiu gazdei atunci cand sunt administrate in cantitati
adecvate. Formularile probiotice sunt produse microecologi-
ce care imbunatatesc arhitectura florei intestinale, diminuea-
za cresterea microbilor daunatori si Imbunatatesc raspunsul
imun. in prezent, probioticele cele mai cercetate includ Lacto-
bacillus, Bifidobacteria, Escherichia coli, Enterococcus etc. Desi
mecanismul probioticelor se concentreaza la nivelul tractului
gastrointestinal, efectul probioticelor nu se limiteaza la locul
initial al infectiei. Probioticele pot actiona asupra organismu-
lui prin modulare imuna. Pleiotropismul probioticelor cuprin-
de stabilizarea barierelor biologice ale tractului intestinal si
modularea echilibrului florei intestinale. Probioticele asigura
actiune antimicrobiang, restabilesc functia celulelor epitelia-
le intestinale, inhiba aderenta si cresterea agentilor patogeni,
maresc antagonismul competitiv, secreta substante antimi-
crobiene precum bacteriocinele, cresc activitatea enzimelor
digestive si sintetizeaza acizii organici, exprima si elibereaza
glicoproteinele din mucoase prin sinteza proteinelor de jonc-
tiune Intre celulele epiteliale, Imbunatatind astfel integritatea
epiteliala si functia de bariera cu prevenirea migrarii microbi-
lor intestinali si a endotoxinelor. In plus, probioticele induc si
eliberarea de defensine din epiteliu, peptide mici active impo-
triva bacteriilor, fungilor si virusilor si de stabilizare a functiei
de bariera a intestinului. Metabolitii specifici ai probioticelor
moduleaza cdile de semnalizare si metabolice in diferite celu-
le. Diverse componente ale metabolomului probiotic (peroxid
de hidrogen, amine, acizi organici si bacteriocine) interactio-
neaza cu mai multe tinte in cdile metabolice ale gazdei care
regleaza inflamatia, angiogeneza, metastazia si proliferarea
celularg, diferentierea si apoptoza [25, 26].

Unele studii sugereaza ca peste 60% din pacientii cu CO-
VID-19 sufera de disbioza microbiana cu deficit de Lactobacil-
lus si Bifidobacterium cu simptome gastrointestinale (diaree,
greatd, voma). In aceste studii circa 58%-71% dintre pacientii
cu COVID-19 au primit antibiotice, iar diareea a fost raporta-
td la 2%-36% dintre acestia. Fortificarea microflorei colonice
utilizand probiotice diminueaza infectia secundara si diareea
la pacientii care primesc antibiotice. Dovezile sustin rolul pro-
bioticelor in reglarea sistemului imun, sugerand un rol defi-
nitiv in infectiile virale. Suplimentarea cu probiotice ar putea
reduce morbiditatea si mortalitatea in COVID-19. Probioticele
pot inhiba furtuna de citokine prin cresterea simultanad a imu-
nitatii Tnnascute si evitarea exagerarii imunitatii adaptative,
care este provocata sa raspunda rapid la atacul viral. Suprima-
rea raspunsului citokinelor inflamatorii indusa de probiotice
poate preveni atit severitatea, cat si aparitia SDRA [10, 26, 27].

Majoritatea indivizilor sunt colonizati asimptomatic cu
Candida si, atunci cand conditiile de mediu permit cresterea
excesiva a candidelor, colonizarea poate duce la infectia si in-
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seri, Bifidobacterium infantis, Enterococcus faecium) and sub-
tyl (Bacillus subtilis).

The pleiotropism of probiotics, which would have benefi-
cial effects in patients with COVID-19, could lead to their more
frequent administration in medical practice. Probiotics have
been defined as living microorganisms that confer a health
benefit on a host when administered in appropriate amounts.
Probiotic formulations are microecological products that im-
prove the intestinal flora’s architecture, diminish the growth
of harmful microbes, and improve the immune response. Cur-
rently, the most researched probiotics include Lactobacillus,
Bifidobacteria, Escherichia coli, Enterococcus etc. Although
the mechanism of probiotics focuses on the gastrointestinal
tract, the effect of probiotics is not limited to the initial site
of infection. Probiotics can act on the body through immune
modulation. Probiotic pleiotropism comprises stabilizing the
biological barriers of the intestinal tract and modulating the
balance of the intestinal flora. Probiotics provide antimicro-
bial action, restore the function of intestinal epithelial cells,
inhibit the adhesion and growth of pathogens, increase com-
petitive antagonism, secrete antimicrobial substances such as
bacteriocins, increase the activity of digestive enzymes and
synthesize organic acids, express and release epithelial cells,
thereby improving epithelial integrity and mechanical barrier
function, and preventing the displacement of the intestinal
microbes and endotoxins. In addition, probiotics also induce
the release of defensins from the epithelium, small peptides
active against bacteria, fungi and viruses, and stabilize the
barrier function of the intestine. The specific metabolites of
probiotics modulate signaling and metabolic pathways in dif-
ferent cells. Various components of the probiotic metabolome
(hydrogen peroxide, amines, organic acids and bacteriocins)
interact with several targets in the host’s metabolic pathways
that regulate inflammation, angiogenesis, metastasis and cel-
lular proliferation, differentiation, and apoptosis [25, 26].

Some studies suggest that over 60% of patients with CO-
VID-19 suffer from microbial dysbiosis with depleted Lactoba-
cillus and Bifidobacterium with gastrointestinal symptoms (di-
arrhea, nausea, vomiting). In these studies, about 58%-71% of
patients with COVID-19 received antibiotics, and diarrhea was
reported in 2%-36% of them. Strengthening the colonic mi-
croflora using probiotics diminishes secondary infection and
diarrhea in patients receiving antibiotics. Evidence supports
the role of probiotics in regulating the immune system, sug-
gesting a definitive role in viral infections. Probiotic supple-
mentation could reduce morbidity and mortality in COVID-19.
Probiotics can inhibit the cytokine storm by simultaneously
boosting the innate immunity and avoiding the exaggeration
of adaptive immunity, which is challenged to respond quickly
to the viral attack. Suppression of the inflammatory cytokine
response induced by probiotics can prevent both the severity
and the occurrence of ARDS [10, 26, 27].

Most individuals are asymptomatically colonized with Can-
dida, and when environmental conditions allow for excessive
growth of fungi, colonization can lead to infection and invasion
of host tissues. Many studies have shown that prolonged dam-
age to the intestinal mucosa could be directly correlated with



vazia tesuturilor gazda. Multe studii au aratat ca deteriorarea
prelungitd a mucoasei intestinale ar putea fi direct corelata cu
translocatia Candida. Capacitatea Candidei de a adera pe su-
prafete cu producerea biofilmului este un alt factor crucial de
virulenta care ar putea avea implicatii clinice severe specifice
pacientilor cu dispozitive medicale implantate, cum ar fi ca-
teterele venoase centrale, stimulatoarele cardiace si valvele
cardiace mecanice sau biologice. S-a demonstrat ca biofilmele
Candida pe materiale abiotice, precum dispozitivele medicale
(catetere venoase urinare si centrale, stimulatoare cardiace,
valve cardiace mecanice, proteze articulare, lentile de contact)
contribuie la infectii fatale. S-a demonstrat ca biofilmele Can-
dida afecteaza suprafetele epiteliale, provocand vaginite sau
afte si, in cazuri rare, pot afecta endoteliul vascular si pot evo-
lua catre endocardita. Prin urmare, metodele pentru a restric-
tiona aderenta si, in cele din urm3, formarea biofilmului sunt
terapii eficiente [28, 29].

Speciile de lactobacili au fost descrise ca fiind capabile de
inhibarea agentilor patogeni prin concurenta de adeziune,
producerea de acizi, bacteriocine, biosurfactanti, hidrogenpe-
roxid si molecule de coagregare. De asemenea, sunt capabili sa
produca molecule cu proprietati de biosurfactant care afectea-
zd aderenta initiala a C. albicans la suprafetele gazda si afec-
teazd cresterea biofilmului. In plus, probioticele pot stimula
sistemul imun al gazdei lor prin activare celulara care va duce
la producerea de interleukine, cum ar fi factorul de necroza
tumorala, IL-1b, IL-6 si IL-17, care sunt importante in directi-
onarea raspunsurilor imune la fungi, contribuind la un sistem
imun mai competent impotriva infectiilor cu C. albicans [30].

Concluzii

1. Prescrierea empirica a antibacterienelor la 93% de pa-
cienti spitalizati cu COVID-19 forma moderat-grava a fost de-
terminata de agravarea starii pacientilor prin prezenta simp-
tomelor clinice, radiologice si de laborator de pneumonie si de
dificultatea diagnosticului co-infectiei bacteriene.

2. Pentru tratamentul empiric initial al co-infectiei bacteri-
ene si/sau fungice ar fi binevenita selectarea cat mai tintita a
preparatelor antibacteriene in baza simptomelor clinice certe,
datelor de laborator si radiologice, precum si a investigatiilor
microbiologice si sensibilitatii agentilor patogeni.

3. Administrarea antimicoticelor la 100% din pacienti su-
pusi antibioticoterapiei a fost cauzata de utilizarea prepara-
telor antimicrobiene cu o influentd demonstrata asupra mi-
croflorei intestinale inclusiv Lactobacillus si Bifidobacterium
(beta-lactamine, macrolide, fluorochinolone), precum si de
prescrierea imunodepresivelor (glucocorticoizi, tocilizumab),
prezenta limfopeniei si leucopeniei.

4. Terapia cu glucocorticoizi, tocilizumab si dereglarile imu-
ne caracteristice pentru pacientii cu COVID-19 constituie factori
de risc pentru dezvoltarea co-infectiei si/sau suprainfectiei bac-
teriene si fungice si necesita o argumentare minutioasa pentru
prescrierea preparatelor antimicrobiene conform rezultatelor
investigatiilor microbiologice si datelor de rezistenta locala.

5. Utilizarea probioticelor la pacientii cu COVID-19, carora
li s-a administrat antibacteriene si antimicotice, a fost bineve-
nita pentru profilaxia consecintelor tratamentului antimicro-
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Candida translocation. Candida’s ability to adhere to surfaces
with biofilm production is another crucial virulence factor
that could have severe clinical implications specific to patients
with implanted medical devices, such as central venous cath-
eters, pacemakers, and mechanical or biological heart valves.
Candida biofilms on abiotic materials, such as medical devices
(urinary and central venous catheters, pacemakers, mechani-
cal heart valves, joint prostheses, contact lenses) have been
shown to contribute to fatal infections. Candida biofilms have
been shown to affect epithelial surfaces, causing vaginitis or
thrush, and in rare cases may breach the vascular endothelium
and progress to endocarditis. Therefore, methods designed to
restrict adhesion and, ultimately, biofilm formation are effec-
tive therapies [28, 29].

Lactobacillus species have been described as being able
of pathogen inhibition by adhesion competition, production
of acids, bacteriocins, biosurfactants, hydrogen peroxide and
coaggregation molecules. They are also able of producing mol-
ecules with biosurfactant properties that affects the initial
adhesion of C. albicans to host surfaces and impairs the bio-
film growth. In addition, probiotics can stimulate the immune
system of their host through cellular activation that will result
in the production of interleukins, such as tumor necrosis fac-
tor, IL-1b, IL-6 and IL-17 which are important in targeting im-
mune responses to fungi, contributing to a more competent
immune system against C. albicans infections [30].

Conclusions

1. The empirical prescription of antibacterial for 93% of
hospitalized patients with moderate-severe Covid-19 was ar-
gued by the worsening in patients, determined from clinical,
radiological, and laboratory data suggestive for pneumonia,
and the difficulty of diagnosing bacterial co-infection.

2. For the initial empirical treatment of bacterial and/or
fungal co-infection, the most targeted selection of antibacte-
rial preparations based on clinical symptoms, laboratory and
radiological data, as well as on microbiological investigations
and susceptibility of pathogens would be recommended.

3. The administration of antifungals for 100% of patients
exposed to antibiotic therapy was determined by the use of
antimicrobial preparations with a demonstrated influence
on the intestinal microflora including Lactobacillus and Bifi-
dobacterium (beta-lactamines, macrolides, fluoroquinolones)
and the prescription of immunosuppressants (glucocorti-
coids, tocilizumab), lymphopenia and leukopenia.

4. Glucocorticoid therapy, tocilizumab and immune disor-
ders characteristic for patients with COVID-19 are risk factors
for the development of bacterial and fungal co-infection and/
or superinfection and require a thorough argument for pre-
scribing antimicrobial preparations adapted to microbiologi-
cal investigations results and local resistance patterns.

5. The use of probiotics in patients with COVID-19, who
have been administered antibacterial and antifungals, was
done for the prophylaxis of the antimicrobial treatment con-
sequences (intestinal dysmicrobism, candidiasis and Clostrid-
ium difficile infection).
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bian (posibilitatea dismicrobismului intestinal, candidozei si
infectiei cu Clostridium difficile).
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Nu exista dovezi suficiente pentru a confirma cert aso-
cierea artritei reumatoide cu patologia glandei tiroide. Sunt
prezente opinii controversate la acest subiect.

Ipoteza de cercetare

Patologia glandei tiroide este frecvent asociata cu artrita
reumatoida, si prezenta ei coreleaza cu activitatea bolii.

Noutatea adusa literaturii stiintifice din domeniu

S-a demonstrat prezenta patologiei glandei tiroide la
pacientii cu artritd reumatoida, care poate fi de ajutor in
screening-ul si diagnosticarea precoce a bolii glandei tiroide
siinvers.

Rezumat

Introducere. Artrita reumatoida (AR) este o boala autoi-
muni heterogena. In literatura de specialitate a fost raportati
aparitia crescuta a disfunctiei tiroidiene la pacientii cu artrita
reumatoida. Unele studii au confirmat o prevalenta crescuta a
artritei reumatoide la pacientii cu boala tiroidiana autoimuna
si invers. Mai mult, ambele Impartasesc factori de risc genetici
si de mediu comuni.

Material si metode. Un total de 59 de pacienti cu artri-
ta reumatoida (16,95% barbati, 83,05% femei; virsta medie
54,2 + 9,6 ani) au fost inclusi In studiu. Durata medie AR a fost
de 9,6 + 5,6 ani. Studiul a inclus, de asemenea, 48 de voluntari
sanatosi (20,83% barbati, 79,17% femei; varsta medie 55,1 +
10,2 ani) ca lotul de control. Toti pacientii cu AR au indeplinit
criteriile de clasificare ACR / EULAR RA din 2010. Investigati-
ile de laborator au inclus factorul reumatoid (RF), anticorpii
catre peptide citrulinate (anti-CCP), proteina C reactiva (CRP),
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What is not known yet, about the topic

Insufficient evidence to claim rheumatoid arthritis asso-
ciation with thyroid gland pathology is found. Controversial
opinions about the topic are recorded.

Research hypothesis

The thyroid gland is frequently associated with rheuma-
toid arthritis, and it’s correlated with disease activity.

Article’s added novelty on this scientific topic

It has been shown the prevalence of thyroid gland pathol-
ogy in rheumatoid arthritis patients that can be helpful in
screening and earlier diagnosis of the TG disease and vice
versa.

Abstract

Introduction. Rheumatoid arthritis (RA) is a heteroge-
neous autoimmune disease. The increased occurrence of thy-
roid dysfunction in rheumatoid arthritis patients has been
reported in the literature. Some studies have confirmed an
increased prevalence of rheumatoid arthritis in patients with
autoimmune thyroid disease (AITD) and vice versa. Moreover,
both share common etiologic genetic and environmental risk
factors.

Material and methods. A total of 59 rheumatoid arthritis
patients (16.95% males, 83.05% females; mean age 54.2+9.6
years) were included in the study. The mean disease duration
of RA was 9.6+5.6 years. The study also included 48 healthy
matched volunteers as controls (20.83% males, 79.17% fe-
males; mean age 55.1+10.2 years). All patients fulfilled the
2010 ACR / EULAR RA classification criteria. Laboratory in-
vestigation included rheumatoid factor (RF), anti-cyclic citrul-
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viteza de sedimentare a eritrocitelor (VSH). Prezenta patologi-
ei glandei tiroide a fost estimata de TSH, tiroxina libera (fT4),
anticorpi anti-tiroglobulina (TgAb) si anticorpi anti-tiroidpe-
roxidaza (TPOAD). Activitatea bolii in AR a fost masurata folo-
sind DAS-28-ESR. Toate datele au fost analizate statistic.

Rezultate. Pacientii cu AR au fost pozitivi in 89% pentru
factorul reumatoid si in 72% pentru anticorpii anti CCP. La pa-
cientul cu AR hipotiroidismul clinic a fost raportat la 20,33%,
in timp ce 3,38% au avut hipertiroidism clinic. Hipertiroidis-
mul subclinic a fost raportat la 11,86% dintre pacientii cu RA,
in timp ce 3,38% au avut hipotiroidism subclinic. In grupul
de control, hipertiroidismul subclinic a fost raportat la 4,16%
dintre pacienti, 2,08% au avut hipotiroidism clinic si subclinic.
Anticorpii antitireoglobulinici (TgAb) si anticorpii antitireo-
peroxidazici (TPOAb) au fost prezenti la un procent similar
de pacienti cu AR (30,5% si respectiv 37,28%) si in grupul de
control (4,16% si respectiv 6,25%). VSH (35,5 + 24,2 mm/ora
vs. 18,4 £ 5,0 mm/ora) a fost semnificativ mai mare la pacien-
tii cu AR. Conform rezultatelor noastre, 3,39% dintre pacienti
au avut o activitate scazuta a bolii, 20,34% au avut o activitate
moderata a bolii, iar 76,27% au avut o activitate crescuta a AR.
Activitatea crescutd a AR a corelat pozitiv cu prezenta patologi-
ei glandei tiroide (r = 0,34).

Concluzii. Asocierea dintre patologia tiroidiana si AR a
fost confirmata, prezenta acesteia corela pozitiv cu activitate
crescutd a AR prin DAS28-ESR. Screening-ul de rutinad pentru
tulburarile tiroidiene la pacientii cu poliartritd reumatoida
este recomandat pentru diagnosticarea precoce si corectarea
patologiei TG in AR.

Cuvinte cheie: Artrita reumatoida, patologia glandei tiroi-
de, boala autoimuna.

Introducere

Artrita reumatoidd (AR) este o boala autoimuna cronica si
sistemica care se manifesta cu poliartrita simetrica inflamato-
rie cu afectarea cartilajului articular si a osului [1]. Manifes-
tarile clinice ale implicarii articulare simetrice includ artralgii,
tumefiere, limitarea volumului de miscare, cu toate acestea,
manifestarile bolii sunt variabile intre pacienti [2, 3]. AR se
caracterizeaza prin prezenta autoanticorpilor, cum este facto-
rul reumatoid (FR) si anticorpii anti-peptide ciclice citrulinate
(ACPA), cu toate acestea, pacientii pot fi, de asemenea, sero-
negativi. Comparativ cu AR seropozitiv, tablou clinic al paci-
entilor seronegativi se caracterizeaza printr-o prezentare mai
putin sever3, in ceea ce priveste inflamatia, durerea, progresia
radiografica si modelul diferit de implicare articulara [4].

Prevalenta AR in Europa si America de Nord este de 0,5-
1,0% [5]. Femeile au un risc mai sporit pentru AR [6]. Ea poate
aparea la orice varsta; totusi, incidenta de varf este la varsta de
50 de ani [2]. Mecanismul patogenetic in AR este Inca necunos-
cut, cu toate acestea, autoimunitatea joaca un rol important
atat in cronicitatea sa, cat si in progresia [7]. Diagnosticarea
precoce este considerata ca fiind cheia In imbunatatirea evo-
lutiei si pronosticului AR, cum ar fi, reducerea destructiei arti-
culare si progresiei radiologice, scaderea dizabilitatii functio-
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linated peptide antibody (anti-CCP), C-reactive protein (CRP),
erythrocyte sedimentation rate (ESR). The presence of thy-
roid gland pathology was estimated by thyroid stimulating
hormone (TSH), free thyroxine (fT4), antithyroglobulin anti-
body (TgAb), and antithyroid peroxidase antibody (TPOADb).
Disease activity in RA measured with DAS-28-ESR. All the data
were analyzed statistically.

Results. RA patients were in 89% positive for rheumatoid
factor and in 72% positive for anti CCP antibodies. In patient
with RA clinical hypothyroidism was reported in 20.33%,
while 3.38% had clinical hyperthyroidism. Subclinical hyper-
thyroidism was reported in 11.86% of the RA patients, while
3.38% had subclinical hypothyroidism. In control group,
subclinical hyperthyroidism was reported in 4.16% of the
patients, 2.08% had clinical and subclinical hypothyroidism.
Antithyreoglobulin antibody (TgAb) and antithyroid peroxi-
dase antibody (TPOADb) were present in similar percentage of
patients with RA (30.5% and 37.28%, respectively) and in the
control group (4.16% and 6.25%, respectively). ESR (35.5 =
24.2 mm/h vs. 18.4 + 5.0 mm/h) was significantly higher in
patients RA. According to our research, 3.39% of the patients
had low disease activity, 20.34% had moderate disease activ-
ity, and 76.27% had high disease activity. High disease activity
positively correlated with the presence of thyroid gland pa-
thology (r = 0.34).

Conclusion. The association between thyroid pathology
and RA was confirmed, its presence correlated with high dis-
ease activity by DAS-28-ESR. The routine screening for thyroid
disorders in patients with rheumatoid arthritis is recommend-
ed for early diagnosis and correction of TG pathology in RA.

Key words: rheumatoid arthritis, thyroid gland pathology,
autoimmune disease.

Introduction

Rheumatoid arthritis (RA) is a chronic and systemic auto-
immune disease which can lead to inflammatory symmetrical
polyarthritis with destruction of articular cartilage and bone
[1]. The clinical manifestations of symmetrical joint involve-
ment include arthralgia, swelling, redness, and limiting the
range of motion, however, these manifestations are variable
between patients [2, 3]. RA is characterized by the presence
of autoantibodies, such as rheumatoid factor (RF) and anti-
citrullinated protein antibodies (anti-CCP), nevertheless, pa-
tients may also be seronegative.

Compared to seropositive R4, it is characterized by a less
severe presentation, in terms of inflammation, pain, radio-
graphic progression and different pattern of joint involvement
[4]. The prevalence of RA in Europe and North America is 0.5-
1.0% [5]. Women are at higher risks for RA [6]. It can occur at
any age; however, the peak incidence is at the age of 50 years
[2]. The pathogenic mechanism in RA is still unknown, never-
theless, autoimmunity plays an important role in both its chro-
nicity and its progression [7]. Early diagnosis is considered as
key in improvement of RA presentation, such as, reduced joint
destruction, less radiologic progression, decrease functional
disability [3]. The diagnosis is based on clinical examination,



nale [3]. Diagnosticul se bazeaza pe examenul clinic, sustinut
de teste de laborator (anticorpii la peptida ciclica citrulinata,
factor reumatoid, markerii de inflamatie ca viteza de sedimen-
tare a hematiilor si proteina C reactiva), modificari radiologice
(osteopenie periarticulara, eroziuni, tumefiere) si ecografice
[8]- O asociere intre patologia glandei tiroide si artrita reuma-
toida a fost discutabild de multi ani.

Boala tiroidiana autoimuna (AITD) este un grup de patolo-
gii ale glandei tiroide (GT) caracterizat prin raspunsul autoi-
mun impotriva glandei tiroide. Prevalenta ei este de aproxima-
tiv 5%, cu toate acestea, prevalenta anticorpilor antitiroidieni
poate fi mai mare. Riscul femeilor in comparatie cu barbati
este, de asemenea, mai mare. In plus, exista o prevalenta a
bolilor autoimune tiroidiene la pacienti din zonele cu statut
suficient de iod In comparatie cu cele din zonele cu deficit de
iod. Boala tiroidiana autoimuna include cele doua prezentari
clinice: tiroidita Hashimoto si boala Graves, semnele lor dis-
tinctive sunt hipotiroidismul si hipertiroidismul, respectiv [9,
10]. Aproape toate formele de AITD sunt asociate cu formarea
anticorpilor serici citre peroxidaza tiroidiana (TPOADb) si tiro-
globulini (TgAb) [11]. In mod similar cu AR, pacientii cu tiro-
idita Hashimoto pot fi seronegativi. De exemplu, mai recent,
a fost identificata tiroidita seronegativa, o afectiune caracte-
rizatd prin hipotiroidism in absenta anticorpilor pozitivi [4].
Atat hipertiroidismul, cat si hipotiroidismul au in mod evident
un impact negativ asupra sanatatii umane si pot duce la un
risc mai mare de boli cardiovasculare si mortalitate [12]. Unii
autori considera ca hipotiroidismul chiar ar putea exacerba
boala reumatoida [6]. Prezenta AITD la pacientii cu AR si in-
vers a fost depistata in unele cercetari. Cu toate acestea, unele
studii nu au confirmat asocierile dintre acestea doud conditii.
Este cunoscut ca ambele au factori de risc genetici si de mediu
comuni [13-15].

Prin urmare, ne-am propus sa studiem prezenta patologiei
glandei tiroide la pacientii cu artrita reumatoida si sa determi-
nam corelatia cu activitatea bolii, precum si sa studiem poli-
morfismul prezentarii clinice patologiei glandei tiroide.

Material si metode

Un total de 59 de pacienti cu artrita reumatoida au parti-
cipat la studiu. Acesta a inclus 49 femei (83,05%) si 10 bar-
bati (16,95%) cu varsta medie de 54,2+9,6 ani. Durata medie
a bolii AR a fost de 9,6+5,6 ani. Pacientii au fost recrutati din
departamentul de Artrologie al Spitalului Clinic Republican in
perioada octombrie 2019 - iunie 2020. In plus, 48 de persoa-
ne fara AR au participat ca lotul martor, 38 femei (79,17%)
si 10 barbati (20,83%), cu o varsta medie de 55,1+10,2 ani.
Acestia au fost recrutati din policlinica Spitalului Clinic Repu-
blican in perioada octombrie 2019 - iunie 2020. Toti pacientii
din grupul de studiu au indeplinit criterii de clasificare a ACR
/ EULAR RA 2010 [16]. Criteriile de excludere au inclus ur-
matoarele: istoricul altor boli reumatice inflamatorii (scleroza
sistemicd, lupus eritematos sistemic), diabetul zaharat, malig-
nitate, sarcind la momentul includerii, pacientii tratati cu me-
dicamente care afecteaza functia tiroidiana (amiodarona, litiu,
acid paraaminosalicilic, interferon alfa), pacienti cu boala tiro-
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supported by laboratory tests (anti-citrullinated protein an-
tibodies, rheumatoid factor, inflammatory markers, such as
erythrocyte sedimentation rate and C-reactive protein), X-ray
changes (periarticular osteopenia, erosions, swelling) and ul-
trasonography [8]. An association between thyroid gland pa-
thology and rheumatoid arthritis has been questionable for a
lot of years.

Autoimmune thyroid disease (AITD) is a group of thyroid
gland (TG) pathologies characterized by autoimmune response
against thyroid gland. The prevalence is around 5%, however,
the prevalence of antithyroid antibodies may be higher. The
risk of women in comparison to men is as well higher. More-
over, there is a prevalence of AITD in iodine-sufficient areas
in comparison to those in iodine-deficient areas [9, 10]. AITD
includes two clinical presentations: Hashimoto’s thyroiditis
and Graves’ disease, their hallmarks are hypothyroidism and
hyperthyroidism, respectively [10]. Almost all forms of AITD
are associated with the formation of serum thyroid peroxidase
(TPOAb) and thyroglobulin (TgAb) antibodies [11]. Similarly
to RA, Hashimoto’s thyroiditis patients may also be serone-
gative. For example, more recently, seronegative thyroiditis, a
condition characterized by hypothyroidism in the absence of
positive antibodies, was identified as well [4]. Both hyperthy-
roidism and hypothyroidism have obviously adverse impact
on human health and can lead to higher risk of cardiovascular
diseases and mortality [12]. Some authors consider that hy-
pothyroidism might even exacerbate manifestations of rheu-
matoid arthritis [6]. The prevalence of AITD in patients with
RA and vice versa was detected in some research, while some
studies haven’t confirmed the associations between these two
conditions. Certainly, it is known that both share common ge-
netic and environmental risk factors [13-15].

Therefore, we aimed to study the presence of thyroid gland
pathology in patients with rheumatoid arthritis and to deter-
mine its correlation with disease activity, as well as to study
which polymorphism of clinical presentation of thyroid gland
pathology.

Material and methods

A total of 59 rheumatoid arthritis patients participated
in the study. It included 49 females (83.05%) and 10 males
(16.95%) with a mean age 54.2+9.6 years. The mean disease
duration of RA was 9.6+5.6 years. Patients were recruited
from the Arthrology department of Clinical Republican Hospi-
tal during October 2019 - June 2020. In addition, 48 healthy
matched volunteered as controls, 38 females (79.17%) and 10
males (20.83%) with a mean age 55.1+10.2 years. They were
recruited from the outpatient department of Clinical Republi-
can Hospital during October 2019 - June 2020. All patients of
the main group fulfilled the 2010 ACR / EULAR RA classifica-
tion criteria [16]. The exclusion criteria included the follow-
ing: history of other rheumatic diseases (systemic sclerosis,
systemic lupus erythematosus), diabetes mellitus, malignancy,
pregnancy at the moment of inclusion, patients taking medica-
tions that affect thyroid function (amiodarone, lithium, para-
aminosalicylic acid, interferon alpha), patients with confirmed
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Tabelul 1. Clasificarea patologiei glandei tiroide [17, 18].
Table 1. Classification of thyroid gland pathology [17, 18].
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Patologiile glandei tiroide

TSH, mIU/L T4, ug/dL
Thyroid dysfunction miu/ ng/
Hl.p(.)tlI‘OIdlsm C]ln.IC. 54,49 <45
Clinical hypothyroidism
Hipotiroidi lini

1pot.1rc.:>1dlsm subc 1n'1c. 449 4,5-12 (normal)
Subclinical hypothyroidism
Eutiroidi

HHToICIST 0,45-4,49 4,5-12
Euthyroidism
Hiper.til.”oidism subcligicI <045 4,5-12 (normal)
Subclinical hyperthyroidism
Hi iroidi lini

ipertiroidism clinic <045 212

Clinical hyperthyroidism

Nota: TSH - hormon stimulator al tiroidei; fT4 - tiroxina libera.

Note: TSH - thyroid stimulating hormone; fT4 - free thyroxine.

idiana confirmata de etiologie non-autoimuna. Datele clinice
si demografice, inclusiv sexul, varsta si durata bolii.

Investigatiile de laborator au inclus factorul reumatoid
(RF), anticorpii anti peptide ciclice citrulinate (anti-CCP), pro-
teina C reactiva (CRP), viteza de sedimentare a eritrocitelor
(VSH). Nivelul hormonului de stimulare tiroidiana (TSH), tiro-
xinei libere (fT4) a fost masurat pentru a identifica prezenta
patologiei glandei tiroide, precum si a anticorpilor antitiroglo-
bulina (TgAb) si a anticorpilor peroxidaza tiroidiana (TPOADb).
Am definit patologia tiroidiana ca hipotiroidismul clinic sau
subclinic si hipertiroidismul clinic sau subclinic in functie de
valorile fT4 si TSH. Hipotiroidismul clinic a fost definit ca un
nivel crescut de TSH (>4,49 mUI/L) si scazut a fT4 (<4,5 pg/
dl), in timp ce hipotiroidismul subclinic a fost definit ca un ni-
vel crescut de TSH (>4,49 mUI/L) cu un nivel normal de fT4
(4,5-12 pg/dl). Hipertiroidismul clinic s-a caracterizat prin
scaderea nivelului TSH (<0,45 mUI/L) cu un nivel crescut de
fT4 (>12 pg/dl), iar hipertiroidismul subclinic a fost definit
ca scaderea nivelului TSH (<0,45 pg/dl) cu nivel normal a fT4
(4,5-12 pg/dl) (Tabelul 1) [17, 18].

Activitatea bolii Tn AR a fost masurata cu ajutorul DAS-28-
ESR. Acesta a fost calculat folosind urmatoarea formula: DAS28
= 0,56 *sqrt (tender28) + 0,28 * sqrt (swollen28) 4 - 0,70 * In
(ESR) + 0,014 * GH, cu ajutorul calculatorului cu acces online
[19]. Urmatoarele valorii DAS-28 corespund starii clinice [6]:

= remisie: DAS-28 < 2,6;

= activitate scazuta a bolii: DAS-28 - 2,6-3,1;

= activitatea moderata a bolii: DAS-28 - 3,2-5,1;

= jctivitate Inalta a bolii: DAS-28 >5,1.

Rezultate

Dupa compararea datelor colectate de la pacientii cu AR si
grupa de control, am primit urmatoarele rezultate (Tabelul 2).
Distributia simptomelor si semnelor patologiei glandei tiroi-
de, cum ar fi pielea uscat3, intoleranta la frig, apetitul scazut,
caderea parului a fost mai des intalnita la pacientii cu AR, de-
cat In grupul de control (Tabelul 3).

Dintre pacientii cu AR, 23 (39,98%) au fost diagnosticati

thyroid disease of non-autoimmune etiology. Clinical and de-
mographic data including sex, age, and disease duration.

Laboratory investigation included rheumatoid factor (RF),
anti-cyclic citrullinated peptide antibody (anti-CCP), C-reac-
tive protein (CRP), erythrocyte sedimentation rate (ESR). The
level of thyroid stimulating hormone (TSH), free thyroxine
(fT4) was measured to identify the presence of thyroid gland
pathology, as well as antithyroglobulin antibody (TgAb), and
antithyroid peroxidase antibody (TPOADb). We defined thyroid
pathology as clinical or subclinical hypothyroidism and hyper-
thyroidism according to values of fT4 and TSH. Clinical hypo-
thyroidism was defined as an increased level of TSH (>4.49
mlIU/L) and decreased fT4 (<4.5 pg/dL), while subclinical
hypothyroidism was defined as increased TSH level (>4.49
mlU/L) with normal fT4 level (4.5-12 pg/dL). Clinical hyper-
thyroidism was characterized by a decreased TSH level (<0.45
mlU/L) with an elevated level of fT4 (<12 pg/dL), and sub-
clinical hyperthyroidism was defined as decreased TSH (<0.45
pg/dL), level with normal fT4 level (4.5-12 pg/dL) (Table 1)
[17,18].

Disease activity in RA measured as DAS-28-ESR. It was cal-
culated using the following formula: DAS28 = 0.56 * sqrt (ten-
der28) + 0.28 * sqrt (swollen28) 4 - 0.70 * In (ESR) + 0.014 * GH,
with a help of online base calculator [19]. The following DAS-28
values correspond to clinical status [6]:

= remission: DAS-28 <2.6;

= Jow disease activity: DAS-28 - 2.6-3.1;

= moderate disease activity: DAS-28 - 3.2-5.1;

= high disease activity: DAS28 >5.1.

Results

After comparison of collected data from RA patients and
control groups, we received the following results (Table 2).
Distribution of symptoms and signs of thyroid gland pathol-
ogy, such as dry skin, cold intolerance, poor appetite, hair loss
was higher in patients with RA rather than in control group
(Table 3).

Among the RA patients, 23 (39.98%) were diagnosed with
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Tabelul 2. Caracteristicile participantilor la studiu, medie + DS sau numar (%).
Table 2. Characteristics of study participants, mean + SD or number (%).

L . AR /RA Control / Control
Variabil / Variable (n=59) (n=48)
Femei / Women 49 (83,05%) 38(79,17%)
Barbati / Men 10 (16,95%) 10 (20,83%)
Viarsta / Age 54,2+9,6 55,1+10,2
AR durata (medie, ani) / RA duration (mean, years) 9,6+5,6 -

Nota: AR - artrita reumatoida.
Note: RA - rheumatoid arthritis.

Tabelul 3. Distributia simptomelor si semnelor patologiei glandei tiroide.
Table 3. Distribution of symptoms and signs of thyroid gland pathology.

Frecventa simptomelor / Frequency of symptoms

Simptome /Symptoms AR/ RA Control / Control

(n=59) (n=48) P
Oboseali / Fatigue 30 (50,85%) 10 (20,83%) -
Pielea uscata / Dry skin 23 (38,98%) 5(10,42%) <0,05
Intoleranta la frig / Cold intolerance 20 (33,9%) 1(2,08%) <0,05
Apetitul scazut / Poor appetite 12 (20,34%) 1(2,08%) <0,05
Cdderea parului / Hair loss 10 (16,95%) 2 (4,17%) <0,05
Constipatie / Constipation 9 (15,25%) 7 (14,58%) -
Cresterea in greutate / Weigh gain 8 (13,56%) 2 (4,17%) -

Parestezii / Paresthesia

4 (6,78%)

Nota: AR - artrita reumatoida.
Note: RA - rheumatoid arthritis.

cu disfunctia tiroidiana. Conform rezultatului de laborator al
nivelului TSH si fT4, hipotiroidismul clinic a fost raportatla 12
pacienti cu AR (20,33%), in timp ce hipertiroidismul subcli-
nic a fost raportat la 7 pacienti cu AR. Hipertiroidismul clinic
si hipotiroidismul subclinic au fost diagnosticate numai la 2
pacienti cu AR (3,38%). In contrast, hipotiroidismul clinic a
fost raportat doar la 1 pacient din grupul de control (2,08%),
in timp ce hipertiroidismul clinic nu a fost confirmat in randul
pacientilor nostri non-AR. Hipertiroidismul subclinic a fost ra-
portat la 2 pacienti fara AR (4,16%) si hipotiroidismul subcli-
nic a fost stabilit la 1 pacient non-AR (2,08%) (Figura 1).
Anticorpul anti-tiroglobulina (TgAb) si anticorpul peroxi-
dazei antitiroidiene (TPOAD) au fost prezenti in procent simi-
lar de pacienti cu AR (30,5% si, respectiv, 37,28%) si in grupul
de control (4,16% si, respectiv, 6,25%) (Figura 2). A fost com-
parat profilul hematologic si reumatologic din ambele grupe

Tabelul 4. Profilul hematologic si reumatologic.
Table 4. Hematological and rheumatological profile.

thyroid dysfunction. According to laboratory result of TSH
and ft4 level, clinical hypothyroidism was reported in 12 pa-
tients with RA (20.33%), while subclinical hyperthyroidism
was reported in 7 patients with RA. Clinical hyperthyroidism
and subclinical hypothyroidism were diagnosed only in 2 RA
patients (3.38%). In contrast, clinical hypothyroidism was re-
ported only in 1 patient of the control group (2.08%), while
clinical hyperthyroidism wasn’t confirmed among our non-
RA patients. Subclinical hyperthyroidism was reported in 2
patients without RA (4.16%) and subclinical hypothyroidism
was established in 1 non-RA patient (2.08%) (Figure 1).
Antithyroglobulin antibody (TgAb) and antithyroid per-
oxidase antibody (TPOADb) were present in similar percentage
of patients with RA (30.5% and 37.28%, respectively) and in
the control group (4.16% and 6.25%, respectively) (Figure 2).
The hematological and rheumatological profile in both groups

AR pacientii / RA patients

Control / Control

VSH, mm/ord // ESR, mm/h
CRP, mg/dl // CRP, mg/dl
FR // RF

Anti-CCP // Anti-CCP

35,5 £ 24,2
14,2 £20,5
52 (88,14%)
42 (71,19%)

18,4 £5,0
4,5+9,8
1(2,08%)

Nota: AR - artrita reumatoida; VSH - viteza de sedimentare a hematiilor; CRP - Proteina C reactiva; FR - factorul reumatoid; anti-CCP

- peptida citrulinata anticiclica.

Note: RA - rheumatoid arthritis; ESR - erythrocyte sedimentation rate; CRP - C-reactive protein; RF - rheumatoid factor; Anti-CCP - Anti-

cyclic citrullinated peptide.
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.
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Hipotiroidism clinic

Fig. 1 Frecventa patologiei glandei tiroide la pacientii cu
artritd reumatoida.
Fig. 1 Frequency of thyroid gland pathology in rheumatoid
arthritis patients.

(Tabelul 4). Pacientii cu AR au fost pozitivi in 88,14% pentru
factorul reumatoid si in 71,19% pozitivi pentru anticorpii anti
CCP. VSH (35,5 + 24,2 mm/ora vs. 18,4 * 5,0 mm/ord) a fost
semnificativ mai mare la pacientii cu AR.

Conform rezultatelor cercetdrii noastre, activitatea joasa a
bolii a fost gasita la 2 pacienti (3,39%), activitatea moderata
a bolii a fost gasita la 12 pacienti (20,34%), activitatea inalta
bolii a fost gasita la 45 de pacienti (76,27%) - Tabelul 5. Oda-
ta cu cresterea nivelului de activitate a bolii, a fost observat
un procent mai mare de pacienti cu patologie glandei tiroide.
Activitatea crescutd a bolii coreleaza cu prezenta patologiei
glandei tiroide (r=0,34) (Figura 3).

120%
100%
80%
60%
40%
20%
0%

TG pathology, %

Hipertiroidism clinic  Hipertiroidism subclinic Hipotiroidism subclinic
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50,00%
45,00%
40.,00%
35.00%
30.,00%
25.00%
20.00%
15.00%
10.00%

5.00%

0,00%

4.16%

TeAb TPOAb
EAR 30,50% 37.28%
Control 4.16% 6,25%

Fig. 2 Frecventa autoanticorpilor tiroidieni. AR - artrita reumatoida;
TgAb - anticorpi anti-tiroglobulind; TPOAb - anticorpi
anti-tiroidperoxidaza.

Fig. 2 Frequency of thyroid autoantibodies. AR - rheumatoid arthritis;
TgAb - antithyroglobulin antibody; TPOAb - antithyroid peroxidase
antibody.

were compared (Table 4). RA patients were 88.14% positive
for rheumatoid factor and 71.19% positive for anti CCP anti-
bodies. ESR (35.5+24.2 mm/h vs. 18.44£5.0 mm/h) was signifi-
cantly higher in patients RA.

According to our research, low disease activity was found
in 2 patients (3.39%), moderate disease activity was found in
12 patients (20.34%), high disease activity was found in 45
patients (76.27%) (Table 5). With the increase of the level of
disease activity the higher percentage of patients with TG pa-
thology was observed. High disease activity correlated with
the presence of thyroid gland pathology (r=0.34) (Figure 3).

DAS-28 ESR

Fig. 3 Corelarea nivelurilor DAS-28 cu prezentd a patologiei glandei tiroide.
Fig. 3 Correlation of DAS-28 levels with the presence of thyroid gland pathology.

Tabelul 5. DAS-28 la pacientii cu AR [6].
Table 5. DAS-28 in patients with RA [6].

Activitatea // Activity Valoarea Rezultate
Value Results

Remisie // Remission <2,6 -

Activitatea joasa a bolii // Low disease activity 2,6-3,1 2(3,39%)

Activitatea moderata a bolii // Moderate disease activity 3,2-51 12 (20,34%)

Activitatea Tnaltd a bolii // High disease activity >5,1 45 (76,27%)

Nota: AR - artrita reumatoida.
Note: RA - rheumatoid arthritis.



Discutii

In studiul nostru, am investigat 59 de pacienti cu artriti
reumatoida (AR) si 48 persoane sandtoase pentru a gasi pre-
zenta patologiei glandei tiroide la pacientii cu artrita reumato-
ida si pentru a determina corelatia acesteia cu activitatea bolii.
Artrita reumatoida este cea mai frecventa artrita inflamatorie
si este o0 cauzad majora a dizabilitatii [20]. Avand in vedere rolul
autoimunitatii in patogeneza bolii, mai multe studii au inves-
tigat o relatie intre AR si alte boli autoimune, cum ar fi boala
tiroidiana autoimuna (AITD), care duce la hipotiroidism sau
hipertiroidism [1]. De obicei, ea apare pana la debutul de AR,
dar este adesea imposibil de a identificA momentul instalarii
fiecareia dintre cele doua boli [21].

Primele cercetari au fost facute in anii 1960. De exemplu,
Hijmans W. et al,, Corbett M. et al. au aflat ca tiroidita a fost
frecvent observata la pacientii cu AR [22, 23]. Delamere ]. et
al. si Caron W. et al. in 1982 si 1992 respectiv, au stabilit o pre-
valentda mai mare a hipotiroidismului la pacientii cu AR [24].
Andonopoulos A. et al. a constatat ca nivelul de autoanticorpi
tiroidieni la pacientii AR a fost diferit de control. Cu toate aces-
tea, nu au stabilit o diferenta semnificativa intre disfunctia ti-
roidiana si AR [1, 25]. Studii mai recente, Atalay S. et al. au
aratat o prevalenta semnificativ mai mare de autoimunitate
tiroidiana la pacientii cu AR. Chen Y. et al. a constatat ca hi-
potiroidismul a fost cea mai frecventa disfunctia tiroidiana la
pacientii cu AR. Ferrari S. et al. a aflat ca AR a fost a treia cea
mai frecventa boald autoimuna observata la pacientii cu boala
Graves [10, 26, 27]. Cu toate acestea, McCoy S. et al. nu a gasit
o diferenta semnificativa in incidenta sau prevalenta hipotiro-
idismului la pacientii cu si cei fara AR [28]. Conform studiului
nostru, pacientii cu AR au fost mai predispusi sa aiba o preva-
lenta crescuta a patologiei tiroidiene (39,98%), cu prevalenta
hipotiroidismului clinic (20,33%) si hipertiroidismul subcli-
nic (11,86%). Rezultatul studiului nostru confirma constata-
rile anterioare ale unei aparitii crescute a patologiei glandei
tiroide Tn randul pacientilor cu AR (Tabelul 6).

Mai multe studii au raportat prevalenta autoanticorpilor
impotriva antigenelor tiroidiene. Prevalenta autoanticorpi-
lor variaza de la 6 pana la 31% pentru TgAb si 5-37% pentru
TPOAD si de la 10,4-32% pentru prezenta oricareia dintre cele
doua [30, 31]. Desi studiile, precum si ale noastre, au raportat
o prevalenta crescuta a AITD in AR, exista inca discutii Intre
prezenta autoanticorpilor antitiroidieni si functia tiroidiana
[30]. Atzeni F. et al. au raportat o prevalenta de 37,1% a TPOAb
si 22,9% TgAb, insa hipotiroidismul clinic a aparut doar la
2,8% si hipotiroidismul subclinic la 4,2% dintre pacientii cu
AR [32]. Rezultatele studiului nostru, precum si Koszarny A. et
al. prezinta o prevalenta ridicatd a anticorpilor antitiroidieni
la pacientii cu AR [21]. In cercetarea noastri, 30,5% dintre pa-
cienti au fost pozitivi pentru TgAb si 37,28% dintre pacienti au
avut TPOAb. In prezentul studiu, din cei 40 de pacienti cu AR
care au testat pozitiv pentru autoanticorpi Impotriva antige-
nelor tiroidiene, 23 dintre acestia prezentau disfunctie tiroidi-
ana. Restul de 17 nu au avut disfunctie tiroidiana, dar au avut
pozitivitate TPOAb sau TgAb.

Patologia glandei tiroide in artrita reumatoidd

Discussion

In our study, we investigated 59 rheumatoid arthritis (RA)
patients and 48 healthy individuals to find the presence of thy-
roid gland pathology in patients with rheumatoid arthritis and
to determine its correlation with disease activity. Rheumatoid
arthritis is the most common inflammatory arthritis and is a
major cause of disability [20]. Given the role of autoimmunity
in the pathogenesis of the disease, several studies have inves-
tigated a relationship between RA and other autoimmune dis-
eases, such as autoimmune thyroid disease (AITD) that leads
to hypothyroidism or hyperthyroidism [1]. It usually occurs
before RA, but it is often impossible to identify the onset of
each of both diseases [21].

The earliest research was made in 1960’s. So, for example,
Hijmans W. et al., Corbett M. et al. found out that thyroiditis
was frequently observed in patients with RA [22, 23]. Dela-
mere ]. et al. and Caron W. et al. in 1982 and 1992, respectively,
established a higher prevalence of hypothyroidism in RA pa-
tients [24]. Andonopoulos A. et al. found that the level of thy-
roid autoantibodies in RA patients was different from the con-
trols. However, it failed to find significant difference between
thyroid dysfunction and RA [1, 25]. More recent studies, Ata-
lay S. et al. showed a significantly higher prevalence of thyroid
autoimmunity in patients with RA, Chen Y. et al. found that
hypothyroidism was the most common thyroid dysfunction in
RA patients, Ferrari et al. found out that RA was the third most
common autoimmune disease observed in Graves’s disease
patients [10, 26, 27]. However, McCoy S. et al. didn’t find signif-
icant difference was found in either incidence or prevalence of
hypothyroidism between patients with and those without RA
[28]. According to our study, patients with RA were more likely
to have increased prevalence of thyroid pathology (39,98%),
with the prevalence of clinical hypothyroidism (20,33%) and
subclinical hyperthyroidism (11,86%). The result of our study
confirms previous findings of an increased occurrence of thy-
roid gland pathology among patients with RA (Table 6).

Several studies reported the prevalence of autoantibodies
against thyroid antigens (ATA). ATA prevalence ranges from
6 to 31% for TgAb and 5-37% for TPOAb and from 10.4-32%
for the presence of either of the two [30, 31]. Although stud-
ies, as well as ours, have reported an increased prevalence of
AITD in RA, there is still controversy between the presence of
antithyroid autoantibodies and thyroid function [30]. Atzeni F.
et al. have reported a 37.1% prevalence of TPOAb and 22.9%
TgAb, however clinical hypothyroidism occurred in only 2.8%
and subclinical hypothyroidism in 4.2% of RA patients [32].
The results of our study as well as Koszarny A. et al. show a
high prevalence of antithyroid antibodies in RA patients [21].
In our research 30.5% of the patients were positive for TgAb
and 37.28% of the patients had TPOAb. In the present study, of
the 40 patients with RA who tested positive for autoantibodies
against thyroid antigens, 23 of them had thyroid dysfunction.
The remaining 17 did not have thyroid dysfunction but had
TPOADb or TgAb positivity.

In our study, upon correlation of mean score DAS-28,
grouped by the degrees of disease activity, we also found a
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Tabelul 6. Prevalenta AITD si patologia tiroidiana la pacientii cu AR.
Table 6. Prevalence of AITD and thyroid pathology in RA patients.
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Autor Studiul curent McCoy S. et al.
LiQ.etal[l Atalay S. et al. [27 K A.etal.[21]  Shiroky J. et al. [29

Author Current study iQ.etal[1] alay S. et al. [27] oszarny A. etal. [21] iroky J. et al. [29] 28]
P latia studiata,

opuiaria stuciata 59 65 155 75 119 650
Study population
Locatie Moldova China Turcia Polonia SUA SUA
Location Moldova China Turkey Poland USA USA
Boala tiroidiand autoi a

oata HTOICIana autoliitiia = 59 9504 32,3% 47,7% 10,7% 22,68% -
Autoimmune thyroid disease
Hipotiroidism clinic

. o 20,33% 10,8% 34,1% 9,33% 5,04% 6%
Clinical hypothyroidism
Hiotiroidi belini

{POHTOICISIT SUBCITIE 3,38% 15,4% 7,7% - 15,12% 16%
Subclinical hypothyroidism
Hivertiroidi lini

[PErHTOICISIT Cnie 3,38% 4,6% 1,2% 1,33% 0,84% 0,6%
Clinical hyperthyroidism
Hipertiroidism subclinic 11,86% 15% 45% i i

Subclinical hyperthyroidism

Nota: AR - artrita reumatoida; AITD - boald autoimuna tiroidiana.
Note: RA - rheumatoid arthritis; AITD - autoimmune thyroid disorders.

in studiul nostru, la corelarea scorului mediu DAS-28, gru-
pat in functie de gradele de activitate a bolii, am constatat, de
asemenea, o corelatie pozitiva cu prezenta patologiei GT. Acest
rezultat a fost in concordanta cu un studiu publicat in 2017 de
Joshi P. et al., care a demonstrat ca pacientii cu AR cu hipotiro-
idism au avut DAS-28 - VSH mai mare [6]. Cu toate acestea, o
serie de studii nu au confirmat nici o asociere Intre activitatea
AITD si AR [33]. Dupa analizarea activitatii bolii pacientilor cu
AR, am observat prevalenta activitatii ridicate a bolii in randul
acestora. Acest fapt poate fi explicat prin recrutarea in grupul
de studiu a pacientilor internati in spital. El poate avea influ-
entd asupra rezultatului cercetarilor noastre, astfel incat avem
un procent ridicat de pacienti cu patologie a glandei autoimu-
ne.

Putini s-au concentrat pe simptomatologia patologiei tiro-
idiene. Intr-un studiu realizat de Bahemuka M. et al. pacientii
au avut semne si simptome de mixedem [34, 35]. Anoop ], et
al. a constatat ca intoleranta la frig si cresterea in greutate ar
putea fi predictori ai bolii tiroidiene, care stau la baza (atat
hipertiroidism si hipotiroidism) la pacientii cu AR [34]. Potri-
vit studiului nostru predictorii ar putea fi pielea uscatd, intole-
ranta la frig, ciderea parului si apetenta scazuta.

Ambele patologii studiate sunt asociate din cauza mecanis-
melor patogene similare si a susceptibilitatii genetice, cu toate
acestea, mecanismul exact dintre cele doua este inca neclar [1,
30]. Au fost identificate mai multe gene de susceptibilitate im-
plicate In patogeneza atat a AITD, cat si a AR, inclusiv: CTLA4
(cytotoxic T-lymphocyte - associated leucocyte antigen),
PTPN22 (protein tyrosine phosphatase non-receptor type 22)
si complexul de gene HLA [30].Li Q. et al in studiul sau a de-
monstrat dezechilibrul dintre celula T helper 17 (Th17) si ce-
lulele T regulate (Treg), care a condus la AITD, si alte studii au

positive correlation with the presence of TG pathology. This
result was in line with a study published in 2017 by Joshi et
al.,, which demonstrated that RA patients with hypothyroidism
had higher DAS-28-ESR [6]. However, several studies did not
confirm any association between AITD and RA activity [33].
After analyzing disease activity of RA patients, we have no-
ticed the prevalence of high disease activity among them. This
fact can be explained by the recruitment to the study group of
the patients admitted to the hospital. It can have the influence
on the result of our research, so as we have high percentage of
patients with autoimmune gland pathology.

Few have focused on the symptomatology of thyroid pa-
thology. In a study done by Bahemuka M. et al. patients had
signs and symptoms of myxedema [34, 35]. Anoop J. et al
found that cold intolerance and weight gain could be predic-
tors of underlying thyroid disease (both hyperthyroidism and
hypothyroidism) in patients with RA [34]. According to our
study predictors could be dry skin, cold intolerance, poor ap-
petite, and hair loss as well.

Both disorders are associated because of similar patho-
genic mechanisms and genetic susceptibility, however, the
exact mechanism between both is still unclear [1, 30]. Sev-
eral susceptibility genes involved in the pathogenesis of both
AITD, and RA have been identified, including: CTLA4 (cyto-
toxic T-lymphocyte - associated leucocyte antigen), PTPN22
(protein tyrosine phosphatase non-receptor type 22) and the
HLA gene complex [30].Li et al. earlier study demonstrated
the imbalance between T helper cell 17 (Th17) and regular
T cells (Treg) led to AITD, and other studies revealed similar
pathogenic role of Th17 / Treg imbalance in RA [1, 36, 37].

The increased risk of thyroid dysfunction in RA patients
may be explained by those shared factors involved in the



relevat rolul patogen similar al dezechilibrului Th17 / Treg in
AR [1, 36, 37].

Riscul crescut de disfunctie tiroidiana la pacientii cu AR
poate fi explicat prin acei factori comuni implicati In agentii
patogeni ai AR si AITD [1]. Aceste doua conditii sunt mai frec-
vente la femei decat la barbati. Steroizi sexuali pot juca un rol
important in aceasta diferenta de gen. Alte posibile explicatii
ar putea fi inactivarea cromozomului X si microchimerismul
fetal [38, 39]. De asemenea, se sugereaza ca vitamina D poate
fi implicatd in patogeneza AR si a patologiei glandei tiroide. Cu
toate acestea, In timp ce unele studii au constatat ca riscul de
a dezvolta AR este invers corelat cu aportul de vitamina D, al-
tele nu au gasit corelatia [13, 40, 41]. Kivity S. et al. a constatat
ca deficitul de vitamina D a fost mai raspandita la pacientii cu
boli tiroidiene autoimune in comparatie cu cei cu boli tiroidi-
ene non-autoimune, precum si controale sanatoase [42]. Desi
niveluri serice mai scazute de vitamina D au fost observate
la subiectul cu tiroidita Hashimoto, acestea ar putea fi lega-
te de modificarile metabolice ale hipotiroidismului [38, 43].
Mai multe studii au descoperit o legatura puternica intre AR,
cresterea activitatii bolii si fumatul [15, 44]. Aceasta are aso-
cieri remarcabile si contrastante cu functia tiroidiana in boala
tiroidiana autoimuna (este riscul mai mic de boala Hashimoto
siriscul mai mare de boala Graves). Au fost raportate cazuri de
debut simultan al AITD si RA, declansate de un eveniment acut
de stres sau infectie virala [4].

Existd cateva limitari ale cercetarii noastre, cum ar fi gru-
puri mici de studiu si control, prevalenta ridicata a activitatii
inalte a AR, care ar putea influenta rezultatul si ar lasa locul
unei discutii.

Concluzii

Asocierea dintre patologia tiroidiana si AR a fost confir-
mata, prezenta sa fiind corelata cu activitatea ridicata a bolii
de catre DAS28-ESR. Screening-ul de rutind pentru tulburari
tiroidiene la pacientii cu artrita reumatoida este recomandat
pentru diagnosticarea precoce si corectarea patologiei glandei
tiroide 1n artrita reumatoida.

Declaratia de conflict de interese

Autorii declara lipsa oricaror conflicte financiare sau nefi-
nanciare.

Contributia autorilor

Toti autorii au contribuit in mod egal la elaborarea si scri-
erea manuscrisului. Toti autorii au acceptat versiunea finala a
manuscrisului spre publicare.

Referinte / references

1. Li Q, Wang B,, Mu K,, Zhang ]., Yang Y., Yao W. et al. Increased risk
of thyroid dysfunction among patients with rheumatoid arthritis.
Frontiers in Endocrinology, 2019; 10 (1): 1-10.

2. Van der Woude D., van der Helm-van Mil AHM. Update on the epi-
demiology, risk factors, and disease outcomes of rheumatoid arthri-
tis. Best Practice and Research: Clinical Rheumatology, 2018; 32 (2):
174-87.

Patologia glandei tiroide in artrita reumatoidd

pathogeneses of RA and AITD [1]. Two conditions are more
frequent in females than in males. Sex steroids may play an im-
portant role in this gender difference. Other possible explana-
tions could be the inactivation of chromosome X and fetal mi-
crochimerism [38, 39]. It is also suggested that vitamin D may
be implicated in the pathogenesis of rheumatoid arthritis and
thyroid gland pathology. However, while some studies found
the risk of developing RA to be inversely correlated to vitamin
D intake, others did not [13, 38, 39]. Kivity S. et al. found that
vitamin D deficiency was more prevalent in patients with au-
toimmune thyroid disease when compared to those with non-
autoimmune thyroid disease as well as healthy controls [42].
Although lower serum levels of vitamin D were observed in
subject with HT, these might be related to metabolic chang-
es in hypothyroidism [38, 43]. Multiple studies have found
a bond between RA, increased disease activity and smoking
[15, 44]. It has remarkable and contrasting associations with
thyroid function in autoimmune thyroid disease (lower risk of
Hashimoto’s disease and higher risk of Graves’ disease). Few
cases have been reported of simultaneous onset of AITD and
RA, triggered by an acute event (psychological stress or viral
infection) [4].

There are several disadvantages of our research: small
study and control groups, high disease activity prevalence
could influence the result and leaves the place of discussion.

Conclusions

The association between thyroid pathology and RA was
confirmed, its presence correlated with high disease activity
by DAS-28-ESR. The routine screening for thyroid disorders in
patients with rheumatoid arthritis is recommended for early
diagnosis and correction of TG pathology in RA.

Declaration of conflict of interest

Authors declare lack of any financial or non-financial con-
flict.

Author’s contribution

All authors contributed equally to the elaboration and
writing manuscript. All authors accepted the final version of
the manuscript for publication.

3. Guo Q. WangY., XuD., Nossent]., Pavlos NJ., Xu J]. Rheumatoid arthri-
tis: Pathological mechanisms and modern pharmacologic therapies.
Bone Research, 2018; 6 (1).

4. Conigliaro P, D’Antonio A., Pinto S. Chimenti MS., Triggianese P,
Rotondi M,, et al. Autoimmune thyroid disorders and rheumatoid
arthritis: A bidirectional interplay. Autoimmunity Reviews [Internet],
2020; 19 (6): 102529.



Thyroid gland pathology in rheumatoid arthritis

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Silman A., Pearson J. Epidemiology and etiology of rheumatoid ar-
thritis. Journal of the Korean Medical Association, 2010; 53 (10):
843-52.

Joshi P, Agarwal A, Vyas S., Kumar R. Prevalence of hypothyroid-
ism in rheumatoid arthritis and its correlation with disease activity.
Tropical Doctor, 2017; 47 (1): 6-10.

Raterman H., Jamnitski ]., Lems W., Voskuyl A., Dijkmans B., Bos W.
et al. Improvement of thyroid function in hypothyroid patients with
rheumatoid arthritis after 6 months of adalimumab treatment: A
pilot study. Journal of Rheumatology, 2011; 38 (2): 247-51.

Gulati M., Farah Z., Mouyis M. Clinical features of rheumatoid arthri-
tis. Medicine (United Kingdom), 2018; 46 (4): 211-5.

Waldenlind K., Saevarsdottir S., Bengtsson C., Askling J. Risk of thy-
roxine-treated autoimmune thyroid disease associated with disease
onset in patients with rheumatoid arthritis. JAMA network open,
2018; 1 (6): 183567.

Ferrari SM,, Fallahi P, Ruffilli I, Elia G., Ragusa F, Benvenga S., et
al. The association of other autoimmune diseases in patients with
Graves’ disease (with or without ophthalmopathy): Review of the
literature and report of a large series. Autoimmunity Reviews, 2019;
18 (3): 287-92.

McLeod D., Cooper D. The incidence and prevalence of thyroid auto-
immunity. Endocrine, 2012; 42 (2): 252-65.

Chaker L., Bianco A, Jonklaas ]., Peeters RP. Hypothyroidism. The
Lancet, 2017; 390 (10101): 1550-62.

Deane K., Demoruelle M., Kelmenson L., Kuhn K., Norris J., Holers
V. Genetic and environmental risk factors for rheumatoid arthritis.
Best Practice and Research: Clinical Rheumatology [Internet], 2017;
31 (1): 3-18.

Pradeepkiran J. Insights of rheumatoid arthritis risk factors and as-
sociations. Journal of Translational Autoimmunity, 2019; 2: 100012.
Shoenfeld Y., Zandman-Goddard G., Stojanovich L., Cutolo M., Amital
H., Levy Y. et al. The mosaic of autoimmunity: Hormonal and envi-
ronmental factors involved in autoimmune diseases. Israel Medical
Association Journal, 2008; 10 (1): 8-12.

Aletaha D., Neogi T, Silman A]., Funovits ]., Felson D., Bingham C. et
al. 2010 Rheumatoid arthritis classification criteria: An American
College of Rheumatology/European League Against Rheumatism
collaborative initiative. Annals of the Rheumatic Diseases, 2010; 69
(9): 1580-8.

Gencer B, Collet T,, Virgini V., Bauer D., Gussekloo ]., Cappola A. et al.
Subclinical thyroid dysfunction and the risk of heart failure events
an individual participant data analysis from 6 prospective cohorts.
Circulation, 2012; 126 (9): 1040-9.

Jones D., May K., Geraci S. Subclinical thyroid disease. American
Journal of Medicine, 2010; 123 (6): 502-4.

Prevoo M., Van'T Hof M., Kuper H., van Leeuwen M., van de Putte
L., Van Riel P. Modified disease activity scores that include twen-
ty-eight-joint counts development and validation in a prospective
longitudinal study of patients with rheumatoid arthritis. Arthritis &
Rheumatism, 1995; 38 (1): 44-8.

Firestein G. Evolving concepts of rheumatoid arthritis. Nature,
2003; 423 (6937): 356-61.

Koszarny A., Majdan M., Suszek D., Wielosz E., Dryglewska M. Pol
Arch Med Wewn, 2013; 123 (7-8): 394-400.

Hijmans W, Doniach D., Roitt I., Holborow E. Serological overlap be-
tween lupus erythematosus rheumatoid arthritis, and thyroid auto-
immune disease. British Medical Journal, 1961; 2 (5257): 909-14.
Corbett M., Downes J]., Schmid F. A clinical and serological study of
rheumatoid arthritis. Annals of the rheumatic diseases, 1967; 26 (6):
487-93.

Delamere J., Scott D., Felix-Davies D. Thyroid dysfunction and rheu-
matic diseases. Journal of the Royal Society of Medicine, 1982; 75 (2):
102-6.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

MJHS 26(1)/2021

Andonopoulos A., Siambi V., Makri M., Christofidou M., Markou C.,
Vagenakis A. Thyroid function and immune profile in rheumatoid
arthritis. A controlled study. Clinical Rheumatology, 1996; 15 (6):
599-603.

Chen Y, Lin J., Mo Y,, Liang J., Li Q., Zhou CJ. et al. Joint damage is
amplified in rheumatoid arthritis patients with positive thyroid au-
toantibodies. Peer/. 2018; 8 (1): 1-18.

Atalay S., Tekeoglu 1., Harman H., Uyanik. Presence of thyroid dis-
orders in patients with autoimmune and autoinflammatory rheu-
matic diseases. International Journal of Medical Sciences, 2016; 3
(3): 50-57.

McCoy S., Crowson C., Gabriel S., Matteson E. Hypothyroidism as a
risk factor for development of cardiovascular disease in patients
with rheumatoid arthritis. Journal of Rheumatology, 2012; 39 (5):
954-8.

Shiroky J., Cohen M., Ballachey M., Neville C. Thyroid dysfunction in
rheumatoid arthritis: A controlled prospective survey. Annals of the
Rheumatic Diseases, 1993; 52 (6): 454-6.

Laztrova L, Jochmanova I., Benhatchi K., Sotak S. Autoimmune thy-
roid disease and rheumatoid arthritis: relationship and the role of
genetics. Immunologic Research, 2014; 60 (2-3): 193-200.
Cardenas Roldan J., Amaya-Amaya J., Castellanos-de la Hoz J., Giral-
do-Villamil ], Montoya-Ortiz G., Cruz-Tapias P. et al. Autoimmune
thyroid disease in rheumatoid arthritis: A global perspective. Ar-
thritis, 2012; 2012: 864907.

Atzeni F, Doria A., Ghirardello A., Turiel M., Batticciotto A., Carrabba
M. et al. Anti-thyroid antibodies and thyroid dysfunction in rheuma-
toid arthritis: Prevalence and clinical value. Autoimmunity, 2008; 41
(1):111-5.

Bianchi G., Marchesini G., Zoli M., Falasconi M., lervese T,, Vecchi F. et
al. Thyroid involvement in chronic inflammatory rheumatological
disorders. Clinical Rheumatology, 1993; 12 (4): 479-84.

Anoop J., Geetha F, Jyothi L., Rekha P, Shobha V. Unravelling thyroid
dysfunction in rheumatoid arthritis: History matters. International
Journal of Rheumatic Diseases, 2018; 21 (3): 688-92.

Bahemuka M., Hodkinson HM. Screening for hypothyroidism in el-
derly inpatients. British Medical Journal, 1975; 2 (5971): 601-3.
LiC, Yuan ], Zhu Y, Yang X., Wang Q., Xu J. et al. Imbalance of Th17/
Treg in different subtypes of autoimmune thyroid diseases. Cellular
Physiology and Biochemistry, 2016; 40 (1-2): 245-52.

Leipe ]., Grunke M., Dechant C., Reindl C., Kerzendorf U., Schulze-
Koops H. et al. Role of Th17 cells in human autoimmune arthritis.
Arthritis and Rheumatism, 2010; 62 (10): 2876-85.

Ralli M., Angeletti D., Fiore M., D’Aguanno V., Lambiase A., Artico
M. et al. Hashimoto’s thyroiditis: An update on pathogenic mecha-
nisms, diagnostic protocols, therapeutic strategies, and potential
malignant transformation. Autoimmunity Reviews, 2020; 19 (10):
102649.

Lee H. The risk of malignancy in Korean patients with rheumatoid
arthritis. Yonsei Medical Journal, 2019; 60 (2): 223-9.

Rosen Y., Daich J., Soliman I., Brathwaite E., Shoenfeld Y. Vitamin D
and autoimmunity. Scandinavian Journal of Rheumatology, 2016; 45
(6): 439-47.

Bellan M., Sainaghi P, Pirisi M. Role of Vitamin D in rheumatoid ar-
thritis. Advances in Experimental Medicine and Biology, 2017; 996:
155-68.

Kivity S., Agmon-Levin N., Zisappl M., Shapira Y., Nagy V., Dank¢ K.
et al. Vitamin D and autoimmune thyroid diseases. Cellular and Mo-
lecular Immunology, 2011; 8 (3): 243-7.

Tamer G., Arik S., Tamer I., Coksert D. Relative vitamin D insufficien-
cy in Hashimoto’s thyroiditis. Thyroid, 2011; 21 (8): 891-6.
Wiersinga W. Smoking and thyroid. Clinical Endocrinology, 2013; 79
(2): 145-51.



=
o
o

OPEN 8 ACCESS

ARTCOL DE CERCETARE

Incidenta pacientilor
politraumatizati decedati
cu traumatisme asociate
fracturilor oaselor tubulare
lungi

Vasile Pascari'’, Tatiana Malacinschi-Codreanu?,
Serghei Mosnegutu’, Eugen Melnic?, Andrei Padure3,
Lilian Saptefrati*, Ilie Tiple®, Veronica Pascari®

!Catedra de urgente medicale, Universitatea de Stat de Medicind si Farmacie
,Nicolae Testemitanu’, Chisindu, Republica Moldova;

ZCatedra de morfopatologie, Universitatea de Stat de Medicind si Farmacie
,Nicolae Testemitanu’, Chisindu, Republica Moldova;

3Catedra de medicind legald, Universitatea de Stat de Medicind si Farmacie
»Nicolae Testemitanu’, Chisindu, Republica Moldova;

*Catedra de histologie, citologie si embriologie, Universitatea de Stat de
Medicind si Farmacie ,Nicolae Testemitanu’, Chisindu, Republica Moldova;
SSectia de morfopatologie, Institutul de Medicind Urgentd, Chisindu, Republica
Moldova;

SIMSP Asociatia Teritoriald Rdscani.

Data trimiterii manuscrisului: 18.08.2021
Data acceptarii spre publicare: 15.09.2021

Autor corespondent:

Vasile Pascari, dr. st. med., conf. univ.

Catedra de urgente medicale

Universitatea de Stat de Medicind si Farmacie ,Nicolae Testemitanu”
bd. Stefan cel Mare si Sfdnt, 165, Chisindu, Republica Moldova, MD-2004
e-mail: vasile.pascari@usmf.md

Ce nu este, deocamdata, cunoscut la subiectul abordat?

Deocamdat3, nu se cunoaste care este incidenta pacientilor
politraumatizati decedati cu traumatisme asociate fracturilor
oaselor tubulare lungi in Republica Moldova.

Ipoteza de cercetare

Cunoasterea mecanismului traumei, initierea cat mai pre-
coce a algoritmelor de abordare a pacientului politraumatizat
de catre personalul medical calificat ar reduce rata deceselor
la acest contingent de pacienti.

Noutatea adusa literaturii stiintifice din domeniu

A fost demonstrat ca initierea corectda a Suportului Vital
Bazal si a Suportului Vital Avansat in trauma reduce mortali-
tatea la aceasta categorie de pacienti.
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What is not known yet, about the topic

It is not yet known what the incidence of polytrauma pa-
tients is who died of trauma associated with long tubular
bone fractures in the Republic of Moldova.

Research hypothesis

Knowing the mechanism of trauma, initiating as early as pos-
sible the algorithms to approach the polytraumatized patient by
qualified medical staff would reduce their death rate.

Article’s added novelty on this scientific topic

In has been shown that the correct initiation of Basal Life
Support and Advanced Life Support in trauma reduces morta-
lity in this category of patients.
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Rezumat

Introducere. Politraumatismele reprezinta aproximativ
16% din totalul traumatismelor si sunt grevate de o mortali-
tate Inca ridicata (15-50%), fiind principala cauza de deces la
populatia sub 40 ani si a treia cauza de deces la toate varstele.

Material si metode. Studiul retrospectiv derulat pe anali-
za fiselor medicale in perioada 2010-2020 a pacientilor poli-
traumatizati tratati in sectiile de Traumatologie si Ortopedie
al Institutului de Medicina de Urgenta (IMU). S-a realizat ana-
liza structurald, evolutiva si chirurgicala retrospectiva a paci-
entilor grav traumatizati cu dominanta leziunilor aparatului
locomotor.

Rezultate. Pe parcursul a 10 ani au fost analizate retros-
pectiv 148 fise medicale si acte ale expertizei legale a decedatilor
politraumatizati tratati in sectiile specializate ale IMU. Au fost
monitorizati 27 bolnavi politraumatizati spitalizati repetat in
sectiile de ortopedie si traumatologie pentru asistenta chi-
rurgicala (indepartarea materialului de sinteza). Evaluarea si
tratamentul chirurgical al pacientilor politraumatizati pe par-
cursul anilor a determinat un final satisfacator la 18 pacienti.
Din numarul total de pacienti politraumatizati, din Centrele
Raionale ale RM au fost transferati prin intermediul serviciu-
lui AviaSan 24 persoane, care au constituit 29,2%.

Concluzii. Tratamentul politraumatismelor cu dominan-
ta locomotorului necesita o evaluare strictd cu determinarea
traumatismelor asociate, aprecierea gravitatii traumatizatului
conform scalelor de evaluare. Interventiile chirurgicale au fost
efectuate dupa principiile osteosintezei stabile.

Cuvinte cheie: fracturj, politrasumatism, decedati.

Introducere

Politrauma a devenit una din cele mai actuale probleme
ale traumatologiei adultului pe parcursul ultimilor 50 ani [1-
4]. Datorita afectarii, iIn majoritatea sa, a persoanelor apte de
muncad. Mortalitatea prin urgente traumatologice constituie
pentru Republica Moldova o problema majora, atat prin nive-
lul cat si prin tendintele de crestere, prezentand un interes sti-
intific si practic imediat si de perspectiva, iar fracturile oaselor
tubulare lungi ocupa locul trei dupa traumatismele cranioce-
rebrale (CC) si toracice in sirul celor decedati [2].

Frecventa traumatismelor grave este in crestere in special
prin intensificarea traficului rutier si cresterea violentei.

Conform datelor OMS in 2002 au fost inregistrate 5.188.000
cazuri de decese secundare urgentelor traumatologice, consti-
tuind 9,1% din totalitatea cazurilor de deces, inclusiv 11,6%
din mortalitatea generala a barbatilor si 6,3% din mortalitatea
generala a femeilor [5-9] .

Material si metode

Design-ul studiului

Studiul analitic secundar este de tip retrospectiv. Au fost
analizate 148 fise medicale si acte ale expertizei legale ale dece-
datilor politraumatizati tratati in sectiile specializate ale IMSP
Institutului de Medicina de Urgenta. Studiul s-a desfasurat in
perioada ianuarie 2010 - ianuarie 2020.

MJHS 26(1)/2021

Abstract

Introduction. Polytraumas represent approximately 16%
of all traumas and are burdened by a still high mortality (15-
50%), being the main cause of death in the population under
40 years and the third cause of death at all ages.

Material and methods. Retrospective study carried out
on the analysis of medical records in the period 2010-2020
of polytraumatized patients treated in the Traumatology and
Orthopedics departments of Institute of Emergency Medicine
(IEM).

Results. During 10 years, 148 medical files and docu-
ments of the legal expertise of the polytraumatized deceased
treated in the specialized sections of IMSP IMU were analyzed
retrospectively. 27 polytraumatized patients hospitalized re-
peatedly in the orthopedics and traumatology departments
for surgical care (removal of synthetic material) were moni-
tored. The evaluation and surgical treatment of patients with
polytrauma over the years led to a satisfactory outcome in 18
patients. Out of the total number of polytraumatized patients,
24 people were transferred from the District Centers of the
Republic of Moldova through the AviaSan service, which con-
stituted 29.2%.

Conclusions. The treatment of polytraumas with domi-
nance of the locomotor requires a strict evaluation with the
determination of the associated traumas, the assessment of
the severity according to the evaluation scales. The surgeries
were performed according to the principles of stable osteo-
synthesis.

Key words: fracture, polytrauma, death.

Introduction

Polytrauma has become one of the most current problems
of adult trauma in the last 50 years [1-4]. Since most of them
can work. Mortality caused by traumatic emergencies is a ma-
jor problem for the Republic of Moldova, both in terms of level
and growth trends, presenting an immediate and long-term
scientific and practical interest, and long tubular bone frac-
tures rank third in the structure of death after cranio-cerebral
trauma and thoracic injuries [2].

The frequency of serious injuries is increasing, especially
through increased road traffic and increased violence.

According to WHO data, in 2002 there were 5,188,000 cas-
es of deaths secondary to traumatic emergencies, accounting
for 9.1% of all deaths, including 11.6% of overall mortality of
men and 6.3% of overall mortality of women [5-9].

Material and methods

Study design

The secondary analytical study is retrospective. 148 medi-
cal files and documents of the legal expertise of the polytrau-
matized deceased treated in the specialized departments of
the Institute of Emergency Medicine were analyzed. The study
took place between January 2010 and January 2020.
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Participantii

Studiul a fost realizat In cadrul Institutului de Medicina Ur-
gentd, sectia traumatologie si ortopedie si Catedra de urgente
medicale, Universitatea de Stat de Medicina si Farmacie ,,Ni-
colae Testemitanu”. In studiu au fost inclusi 148 pacienti po-
litraumatizati decedati, cu varste intre 20 si 64 de ani, fisele
medicale ale acestora fiind examinate retrospectiv.

Parametrii inregistrati si analiza statisticda

Au fost Inregistrati urmatorii parametri: varsta, sexul, ca-
racterul traumatismului, timpul adresabilitatii dupa trauma,
structura anatomica a leziunilor, structura interventiilor chi-
rurgicale urgente, incidenta decesululi politraumatizatilor
dupa interventii chirurgicale, cauza decesului, rezultatele cer-
cetarii morfopatologice. Valorile parametrilor au fost nume-
rizate In Excel. Datele sunt prezentate drept valori relative si
absolute (* devierea standard).

Rezultate

Pe parcursul a 10 ani au fost analizate retrospectiv 148 fise
medicale si acte ale expertizei legale a decedatilor politraumati-
zati tratati 1n sectiile specializate ale IMSP IMU. Barbati au fost
77,7% (115 subiecti), iar femei 22,3% (33 pacienti).

Conform criteriului de varstd, am identificat 4 grupe: pana la
40 ani - 36 pacienti, care constituie 24,3%, de la 41 la 50 de ani -
35 subiecti (23,6%), de la 5-60 de ani - 39 pacienti (26,3%), dupa
60 ani - 38 de pacienti (25,7%).

in conformitate cu locul de trai, 74,8% cazuri au fost din mediu
urban, iar 25,2% cazuri din mediu rural. in 8,8% cazuri nu a fost
identificata viza de resedinta a pacientului.

In conformitate cu mecanismul producerii traumei (Figura 1)
am constatat ca In rezultatul accidentelor rutiere au decedat 30
pacienti, constituind 30,8% dintre care, in calitate de conducator
auto au fost 6 persoane, pietoni 37 persoane; accident de motoci-
cleta - 4 persoane, pasager - . Decedatii in rezultatul catatraumei
constituie 19,5% (29 persoane), caderea de la propria Indltime
- 14,87% (22 cazuri). Decedatii post agresiune au fost 7,4% (11
subiecti), din ei decedati in rezultatul producerii leziunilor cor-
porale au fost 8 subiecti, iar ca rezultat al armei de foc - 2 su-
biecti; Intr-un caz s-a instalat decesul in rezultatul agresarii prin

Managementul pacientilor politraumatizati cu dominanta locomotorie

Participants

The study was conducted within the Institute of Emergen-
cy Medicine, Department of Traumatology and Orthopedics
and the Department of Medical Emergencies, IP State Uni-
versity of Medicine and Pharmacy “Nicolae Testemitanu”. The
study included 148 polytraumatized patients who died, aged
between 20 and 64 years, their medical records being exam-
ined retrospectively.

Registered parameters and statistical data

The following parameters were recorded: age, sex, na-
ture of trauma, time of treatment after trauma, anatomical
structure of injuries, structure of urgent surgery, incidence of
polytrauma death after surgery, cause of death, morphopatho-
logical research results. The parameter values have been num-
bered in Excel. Data are presented as relative and absolute val-
ues (* standard deviation).

Results

During 10 years, 148 medical files and documents of the
legal expertise of the polytraumatized deceased treated in the
Traumatology and Orthopedics departments of Institute of
Emergency Medicine (IEM) were analyzed retrospectively. Men
were 77.7% (115 subjects) and women 22.3% (33 patients).

According to the age criterion, we identified 4 groups: up
to 40 years - 36 patients, which constitute 24.3%, from 41 to
50 years - 35 subjects (23.6%), from 51-60 of years - 39 pa-
tients (26.3%), after 60 years - 38 patients (25.7%).

According to the place of residence, 74.8% of cases were
from urban areas and 25.2% from rural areas. In 8.8% of cas-
es, the patient’s residence visa was not identified.

According to the mechanism of trauma (Figure 1), road ac-
cidents predominate - 45 people died (30.8%), of which, as a
driver, 6 died, 37 pedestrians; motorcycle accident - 4 people,
passenger - 1. In second place are the situations of injuries due
to catatrauma, due to which 29 people died (19.6%), then falls
from their own height - 22 cases (14.87 %), were assaulted
- 11 people (7.4%) of whom died from bodily injury - 8 pa-
tients, injury by firearm - 2 cases and 1 case by knife. At 34
(22.9%). patients the mechanism of trauma was not found.

accident rutier / road accident

200 catatraumatism / catatrauma

caderea de la proria inaltime / falling from
one’'s own height

9%
23%

agresiune fizica / physical aggression

B mecanism neidentificat / unidentified mechanism

L%

Fig. 1 Mecanismul producerii traumei care a conditionat decesul pacientului.
Fig. 1 The mechanism of trauma that conditioned the patient's death.
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intermediul armei albe. in 22,9% cazuri (34 pacienti), nu a fost
posibil de identificat mecanismul producerii traumatismului care
s-a soldat cu deces.

Aspectul sezonier al incidentei traumatismelor a fost cercetat
(Figura 2). In raport cu lunile anului in structura politraumatis-
melor predomina lunile ianuarie si iunie cu cate 24 de cazuri lu-
nar (16,2% pentru fiecare lund), apoi, in descrestere - noiembrie
16 pacienti decedati (10,8%), septembrie - 13 (8,8%), decembrie
-13(8,8%), octombrie - 12 pacienti (8,1%), iulie - 12 (8,1%), mai
- 10 cazuri (6,8%), februarie - 6 (4%), aprilie - 5 (3,4%) si in
martie au decedat 4 pacienti (2,7%).

Din numarul total de pacienti decedati, in stare de ebrietate au
fost 38 de subiecti (25,6%), dintre care 33 barbati si 5 femei. in
conformitate cu testele efectuate s-a identificat:

= stare de ebrietate usoara - 21 subiecti;

= stare de ebrietate medie -12 decedati;

= stare de ebrietate grava -7 decedati.

In conformitate cu criteriul care tine de timpul expirat din
momentul producerii traumatismului si spitalizarea pacientu-
lui am constatat cd in 52,7% cazuri (78 de pacienti) au fost in-
ternati in prima ora de la traumatism, in primele 3 ore - 18,9%
(28), pana la 6 ore - 4,0% (6 persoane), pana la 12 ore de la
traumatism - 2 cazuri (1,4%), peste 12 ore au fost spitalizati
20,3% (30 de pacienti), iar la 4 pacienti (2,7%) nu a fost speci-
ficatd/identificata data si ora producerii traumatismului.

In Figura 3 este reprezentati grafic repartitia cazurilor cer-
cetate in functie de dominanta anatomica a leziunilor aparute in
rezultatul producerii politraumatismului. Se constata prezenta
tarumatismului cranio-cerebral la 75,67% din politraumatizati.

Politraumatmismul necesita abordare chirurgicala in depen-
denta de leziunile aparute. Din 148 pacienti evaluati in cercetare,
am constatat ca in 47,97% cazuri (71 pacienti) a fost necesar de
intervenit chirurgical (Tabelul 1).

In conformitate cu interventiile chirurgicale realizate, am
analizat incidenta decesului printre pacientii politraumatizati
asistati chirurgical (Tabelul 2).
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The seasonal aspect of the incidence of trauma was investi-
gated (Figure 2). In relation to the months of the year, the struc-
ture of polytraumas predominates in January and June with
24 cases per month (16.2% for each month), then, decreasing
- November 16 deceased patients (10.8%), September - 13 (
8.8%), December - 13 (8.8%), October - 12 patients (8.1%),
July - 12 (8.1%), May - 10 cases (6.8%), February - 6 (4%),
April - 5 (3.4%) and in March 4 patients died (2.7%).

Of the total number of deceased patients, 38 (25.6%) pa-
tients, 33 men and 5 women, respectively, were intoxicated
with alcohol, of which, mild intoxication was confirmed in 21
patients, average intoxication - 12 patients, and severe intoxi-
cation - in 7 patients.

According to the criterion related to the time expired from
the moment of the trauma and the hospitalization of the pa-
tient, we found that in 52.7% of cases (78 patients) they were
hospitalized in the first hour after the trauma, in the first 3
hours - 18.9% ( 28), up to 6 hours - 4.0% (6 people), up to 12
hours after trauma - 2 cases (1.4%), over 12 hours were hospi-
talized 20.3% (30 patients), and in 4 patients (2.7%) the date
and time of trauma was not specified / identified.

Figure 3 shows graphically the distribution of cases in-
vestigated in the dependence of the anatomical dominance of
the lesions that appeared because of polytrauma. There is the
presence of craniocerebral trauma, present in 75.67% of poly-
traumatized.

Polytrauma requires a surgical approach depending on
the lesions. Out of 148 patients evaluated in the research, we
found that in 47.97% of cases (71 patients) surgery was nec-
essary (Table 1).

According to the performed surgeries, we analyzed the
incidence of death among surgically assisted polytrauma pa-
tients (Table 2).

In patients with craniocerebral trauma, surgery was per-
formed by: evacuation of subdural hematoma - 15 cases, epi-
dural - 10, intracerebral - 7, evacuation of the cerebral lacera-

decembrie /December LR DL LT R LT L 13

noiembrie / November — MU 16
octombrie / October T 12
Septembrie /September N mm 13
august/ August T 9
iulie / July LTI . A

iunie / June NIRRT RN TR 24

mal/May I 1

aprilie / April ~ ————HHu 5

martie / March  mmmmmmm 4

februarie/February - G

ianua_rie /Janua_ry LR UL TR LR R T L I L T | 24

0 5

10 15 20 25

Fig. 2 Incidenta sezoniera a traumatismelor soldate cu deces.
Fig. 2 Seasonal incidence of trauma resulting in death.
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Tabelul 1. Interventii chirurgicale efectuate pacientilor politraumatizati in dependenta de leziunile post traumatice aparute.
Table 1. Surgery performed on polytraumatized patients depending on the post-traumatic injuries.

Tipul traumatismului

Structura interventiilor chirurgicale

Type of trauma n (%) Structure of surgical interventions
Cranio-cerebral 37 = evacuare de hematom subdural, epidural, intracerebral
Traumatic head injury (56,9%) evacuation of subdural, epidural, intracerebral hematoma

= evacuarea focarului de dilacerare cerebrala

evacuation of the brain laceration focus

= evacuarea higromei subdurale

subdural hygroma evacuation

= eschilectomia fracturii

fracture scylectomy
Vertebro-medular 2 = decompresia medulei spinale prin laminectomie cu spondilodeza
Spinal (3,0%) decompression of the spinal cord by laminectomy with spondylodesis
Toracic 24 = toracocenteza cu drenare tip Biulau
Thoracic (36,9%) thoracentesis with Biulau type drainage

= toracotomie cu hemostaza

hemostasis thoracotomy

= sutura pldgii ventricolului stang

suture of the left ventricular wound
Abdominal 8 = J]aparotomie cu splenectomie si colecistectomie
Abdominal (9,2%) laparotomy with splenectomy and cholecystectomy

= sutura duodenului

suture of the duodenum

= sutura rinichiului

suture of the kidney

= Japarotomie cu sutura leziunilor ileonului

laparotomy with suture of the ileum lesions

= sutura plagii ficatului
suture of the liver wound

Tabelul 2. Incidenta decedatilor in functie de durata de pana la interventia chirurgicala.

Table 2. Incidence of deaths by duration until surgery.

Durata pana la interventia chirurgicala

Tipul traumatismului Duration until surgery

Type of trauma <lora <3 ore <6 ore <12 ore >12 ore
<1 hour <3 hours <6 hours <12 hours >12 hours
Traumatism cranio-cerebral
Traumatic head injury 8 13 1 4 6
Traumatism vertebro-medular
Spinal trauma ) ) ) i 2
Traumatism toracic
. 21 2 1 - 1
Thoracic trauma
Traumatism abdominal
2 2 - 2 2

Abdominal trauma

La pacientii cu traumatisme cranio-cerebrale s-a intervenit
chirurgical prin: evacuare de hematom subdural - 15 cazuri, epi-
dural - 10, intracerebral - 7, evacuarea focarului de dilacerare
cerebrala - 3, a higromei subdurale - 5 si eschilectomia fracturii
-la 2 pacienti.

La pacientii cu traumatisme cranio-cerebrale s-a intervenit
chirurgical In prima ora de la internare la 8 pacienti care ulterior

tion foci - 3, subdural hygroma - 5 and fracture scylectomy -
in 2 patients. In patients with craniocerebral trauma, surgery
was performed in the first hour after admission to 8 deaths, in
the first 3 hours - to 13, up to 6 hours - in 11 patients, up to 12
hours-in 4 cases and over 12 hours - in 6 patients.

In the vertebro-medullary traumas, emergency surgery was
performed on 2 hospitalized patients 12 hours after the accident
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Fig. 3 Repartitia in dependentd de dominanta in structura anatomicad a leziunilor.
Fig. 3 Distribution according to dominant structure of anatomic lesions.

au decedat, in primele 3 ore - 13, pana la 6 ore - 11 pacienti, pana
la 12 ore - in 4 cazuri si peste 12 ore - la 6 pacienti. In trauma-
tismele vertebro-medulare s-a intervenit chirurgical de urgenta
la 2 pacienti internati dupa 12 ore de la accident prin decompre-
sia medulei spinale prin laminectomie cu spondilodezi. In cazul
traumatismului toracic si a organelor endotoracice s-a efectuat
toracocenteza cu drenare tip Biulau la 22 pacienti, toracotomie cu
hemostaza la 1 pacient si sutura plagii ventricolului stangla 1 pa-
cient, care, ulterior a decedat. in 21 cazuri cu traumatism toracic
s-a intervenit chirurgical in prima or3, iar in 2 cazuri - in prime-
le 3 ore dupa trauma si intr-un caz - pana la 6 ore. Dupa 12 ore
post traumatism a fost asigurata cu asistenta medicala calificata
un pacient.

Pentru traumatism abdominal s-a intervenit prin laparoto-
mie cu splenectomie si colecistectomie la un pacient, la altul - su-
tura duodenului, rinichiului, venei cave inferioare si venelor iliace
drepte, mezenterului, ileonului si hemicolectomie pe dreapta, in
alt caz - laparotomie cu splenectomie, inca la un pacient - lapa-
rotomie cu sutura leziunilor ileonului si la 2 pacienti s-a efectuat
sutura plagii ficatului. In prima ora au fost operati 2 pacienti, pana
la 3 ore de la internare - 2 cazuri, in primele 12 ore - un pacient si
la peste 12 ore au fost operati ceilalti 2 pacienti.

Dintre 69 de pacienti operati care au decedat, in prima ora
postoperator au fost 7, In primele 6 ore - 9 pacienti, panad la 12
ore - un pacient, in primele 24 ore - 5 cazuri de deces, pana la 48
de ore - 3, panala 72 de ore - 3 si, respectiv, peste 72 de ore dupa
interventie au decedat 41 de pacienti.

Din 148 cazuri analizate am evaluat si corelatia dintre deces
si timpul scurs de la traumatismul propriu-zis. in raport cu du-
rata de la traumatism pana la deces structura este urmatoarea:
au decedat In prima ora dupa traumatism - 7 pacienti, pand la 6
ore - 18 cazuri de deces, pana la 12 ore - 9, in primele 48 de ore
- 12 cazuri, 5 au decedat in primele 72 de ore si dupa 72 de ore au
decedat 83 de pacienti. La 4 decedati nu se cunoaste perioada de
timp ce s-a scurs din momentul traumatizarii.

Cercetand concluziile medico-legale si cele morfopatologi-
ce ale decedatilor politraumatizati am stabilit cele mai frec-

- decompression of the spinal cord by laminectomy with spon-
dylodesis.

In patients operated for thoracic and endothoracic trauma
was performed thoracentesis with Biulau type drainage in 22
patients, thoracotomy with hemostasis in 1 patient and left ven-
tricular wound suture in 1 deceased patient. In these patients,
surgery was performed in the first hour in 21 cases, the rest, 2
cases in the first 3 hours, one case - up to 6 hours and one case
after 12 hours.

For abdominal trauma, laparotomy with splenectomy and
cholecystectomy was performed in one patient, in another - su-
ture of the duodenum, kidney, inferior vena cava and right iliac
veins, mesentery, ileum and hemicolectomy on the right, in an-
other case - laparotomy with splenectomy, another patient -
laparotomy with suture of the ileum lesions and in 2 patients
the suture of the liver wound was performed. In the first hour, 2
patients were operated, up to 3 hours after hospitalization - in 2
cases, in the first 12 hours - one patient and after 12 hours - the
other 2 patients were operated.

Out of 69 operated patients, they died in the first hour postop-
eratively - 7, in the first 6 hours - 9 patients, up to 12 hours - one
patient, in the first 24 hours - 5 cases of death, up to 48 hours - 3,
up to 72 - 41 patients and more than 72 hours after the interven-
tion, respectively, died 41 patients.

From 148 analyzed cases, we also evaluated the correlation
between death and the time elapsed since the actual trauma. In
relation to the duration from trauma to death, the structure is as
follows: 7 patients died in the first hour after the trauma, up to
6 hours - 18 cases of death, up to 12 hours - 9, in the first 48
hours - 12 cases, 5 died in the first 72 hours, and after 72 hours
83 patients died. In 4 deaths, the period that has elapsed since the
moment of the trauma is not known.

Researching the forensic and morphopathological conclu-
sions of polytraumatized deaths, we established the most com-
mon causes of death (Table 3). Thus, we found that more fre-
quently, polytraumatized patients died because of shock 48
(32.4%), severe craniocerebral trauma with cerebral edema, dis-
location and involvement of the brainstem.
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Tabelul 3. Cauza decesului pacientilor politraumatizati.

Table 3. Cause of death of polytrauma patients.

Managementul pacientilor politraumatizati cu dominanta locomotorie

Rating  Cauza decesului nr. cazuri
Rating  Death cause no. cases
1 Hemoragii intracerebrale 29
' Intracerebral hemorrhagia
2 Dilacerarea substantei cerebrale 18
' Dilaceration of brain
3 Edem cerebral cu dislocarea si angajarea trunchiului cerebral 28
' Cerebral edema with dislocation and herniation of the brainstem
4 Soc traumatic 26
' Traumatic shock
5 Soc hemoragic 22
' Hemorrhagic shock
6 Coagularea intravasculara diseminata 1
' Disseminated intravascular coagulation
7 Trombembolia arterei pulmonare 1
' Pulmonary artery thromboembolism
8 Sindrom de detresa respiratorie acuta 1
’ Acute respiratory distress syndrome
9 Embolie lipidica 2
' Fat embolism
10 Hemoragie intramedulara 3
Spinal bleeding
11 Insuficienta cardiorespiratorie acuta 7
Acute cardiorespiratory failure
12 Insuficientd multipla de organe 1
Multile organ dysfunction syndrome
13. Seps?s 1
Sepsis
14 Meningitad purulenta 4

Bacterial meningitis

vente cauze ale decesului (Tabelul 3). Astfel, am constatat, ca
mai frecvent, pacientii politraumatizati au decedat in rezulta-
tul socului 48 (32,4%), traumatismului cranio-cerebral grav
cu edem cerebral, dislocarea si angajarea trunchiului cerebral.

Pacientii politraumatizati in soc hipovolemic care au dece-
dat, au fost supusi unei evaluari morfopatologice, atat macro-
scopice, cat si microscopice.

Macroscopic s-au vizualizat zone hemoragice la nivelul mu-
coaselor, seroaselor si organelor parenchimatoase. Frecvent,
subpleural erau prezinte petesii hemoragice. La nivelul cordu-
lui s-au identificat hemoragii subepicardice si subendocardice,
hemoragii produse la nivelul fasciculului Hiss responsabile de
aritmii si blocuri de conducere. In tractul digestiv au fost pre-
zente hemoragii petesiale, eroziuni si ulceratii acute, mai frec-
vent cu localizare gastrica si/sau duodenald, ca rezultat al hi-
poperfuziei la acest nivel. in ordinea frecventei, organele cele
mai afectate sunt: plamanul, cordul, rinichii, ficatul, pancreasul,
intestinul, creierul si glandele suprarenale.

Examenul microscopic la fel a fost foarte relevant. Micro-
scopia tesutului pulmonar a permis identificarea leziunilor al-
veolare difuze cu degenerare si necroza pneumocitelor alveo-
lare, hemoragii (Figura 4). Modificarile microscopice ale tesu-
tului cerebral sunt prezentate in Figura 5. La nivelul cordului
se evidentiaza necroza subendocardica (Figura 6). La nivelul

Polytraumatized patients in hypovolemic shock who died
were subjected to a morphopathological evaluation, both mac-
roscopic and microscopic.

Macroscopically, hemorrhagic areas of the mucous mem-
branes, serosa and parenchymal organs were visualized. Fre-
quently subpleural, hemorrhagic petals were present. At the
level of the cord, they identified subepicardial and subendo-
cardial hemorrhages, hemorrhages produced at the level of
the Hiss bundle responsible for arrhythmias and conduction
blocks. Petechial hemorrhages, erosions and acute ulcerations
were present in the digestive tract, more frequently with gas-
tric and / or duodenal localization, because of hypoperfusion
at this level. In order of frequency, the most affected organs are
lung, heart, kidneys, liver, pancreas, intestine, brain and adrenal
glands.

Microscopic examination was also very relevant. Lung tis-
sue microscopy allowed the identification of diffuse alveolar
lesions with degeneration and necrosis of alveolar pneumo-
cytes, hemorrhages (Figure 4). Microscopic changes in brain
tissue are shown in Figure 5. At the level of the heart, suben-
docardial necrosis is highlighted (Figure 6). At the level of the
liver, the characteristic microscopic lesions that apart from
24 hours of survival after the onset of the shock were centrol-
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ficatului leziunile microscopice caracteristice care apar timp
de 24 ore de supravietuire dupa instalarea socului, au fost ne-
croza centrolobulara si edemul spatiilor Disse. Uneori, pot sa
apara si modificari de distrofie grasa, ocazional in zonele de
necroza putand gasi rare neutrofile si macrofage (Figura 7).
Examenul microscopic la nivelul rinichiului evidentiaza necro-
za tubulara. Modificarea cea mai evidenta este reprezentata
de dilatarea tubilor contorti distali, epiteliul acestora fiind
aplatizat si lumenul obstruat de cilindrii pigmentari, granulari
sau hialini (Figura 8). La nivelul glandelor suprarenale: sunt
puse in evidenta zone cu depletie lipidica la nivelul corticalei,
trombi de fibrina, zone hemoragice si necroza (Figura 9).
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Fig. 4 Modificari microscopice in tesutul pulmonar la pacientul

politraumatizat In stare de soc.

Fig. 4 Microscopic changes in lung tissue in the shocked polytrauma

patient.

Fig. 5 Modificari microscopice in tesutul cerebral la pacientul

politraumatizat decedat in stare de soc.

Fig. 5 Microscopic changes in brain tissue in the polytraumatized

patient who died in shock.

Fig. 6 Modificari microscopice in cord la pacientul politraumatizat

decedat in stare de soc.

Fig. 6 Microscopic changes in the heart in the polytrauma patient who

died in shock.

Fig. 7 Modificari microscopice in tesutul hepatic la pacientul

politraumatizat decedat in stare de soc.

Fig. 7 Microscopic changes in liver tissue in the polytraumatized

patient who died in shock.

Fig. 8 Modificari microscopice in tesutul renal la pacientul

politraumatizat decedat in stare de soc.

Fig. 8 Microscopic changes in renal tissue in the polytraumatized

patient who died in shock.

Fig. 9 Modificari microscopice in tesutul suprarenalelor la pacientul

politraumatizat decedat in stare de soc.

Fig. 9 Microscopic changes in adrenal tissue in polytraumatized pa-

tient who died in shock.

obular necrosis and edema of the Disse spaces. Sometimes
changes in fatty dystrophy can also occur, occasionally in ar-
eas of necrosis can be found rare neutrophils and macrophage
(Figure 7). Microscopic examination of the kidney reveals tu-
bular necrosis. The most obvious change is represented by the
dilation of the distal convoluted tubes, their epithelium being
flattened, and the lumen obstructed by pigment, granular or
hyaline cylinders (Figure 8). At the level of the adrenal glands:
areas with lipid depletion in the cortex, fibrin thrombi, hemor-
rhagic areas and necrosis are highlighted (Figure 9).
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Discutii

in urma studiului efectuat am constatat, nu numai nivelul
incidentei si factorii determinanti, dar au fost evidentiate si
leziunile care prezinta pericol imediat pentru viata acciden-
tatului [9, 10]:

» traumatismele cranio-cerebrale acute cu modificari ne-
urologice grave, stare de coma si cele care au necesitat
interventie chirurgicala;

» traumatismele vertebro-medulare cu un sindrom neuro-
logic obiectiv grav;

= politraumatismele urmate de stare de soc decompensat
[10,11];

= traumatismele toracice cu fracturi costale multiple: hemo-
torax, pneumothorax, volet costal [8, 12];

= ]leziunile traumatice cu lezarea vaselor mari si mijlocii la
care este necesara interventia chirurgicala pentru hemo-
staza [10];

= plagile penetrante abdominale cu implicarea unui organ
cavitar sau parenchimatos.

Raportand leziunile care pun in primejdie viata la impre-
jurarile de producere a acestora am constatat ca leziunile
cranio-cerebrale predomina 1n cadrul accidentelor rutiere, pe
cand cele toracice si abdominale, In cazul agresiunilor. Socul
hipovolemic este intalnit Intr-o proportie de 2:1 in favoarea
accidentelor rutiere fatd de agresiuni [12, 13].

Etapizarea asistentei medicale calificate asigurate paci-
entilor politraumatizati atat la etapa de prespital cat si la cea
de stationar (chirurgical, neurochirurgical, traumatologic) nu
trebuie sa fie temporizata inutil, folosind metodele contempo-
rane de diagnostic si tratament al socului hipovolemic, frec-
vent monitorizat, va permite micsorarea mortalitatii, preve-
nirea/diminuarea ratei complicatiilor, cazurilor invalidante si
reabilitarea functionala in termenii optimali [12, 13].

Tratamentul de baza In traumatismele grave este cel chi-
rurgical efectuat de o echipa multidisciplinarda competenta,
conform principiului “Damage control surgery”, iar prioritatea
abordarii chirurgicale a segmentelor locomotorului vor fi su-
puse interventiilor In urmatoarea succesivitate: fracturi des-
chise, intra articulare, femur, gamba, humerus, antebrat; cu
osteosinteza biologica, minitraumatizanta. Aceasta abordare
asigura abordarea corectd, concreta a leziunilor locomotoru-
lui care sunt cu pericol mai mare pentru viata, astfel devenind
prioritare [2, 13].

Abordarea multidisciplinara a pacientului politraumatizat
este esentiala Tn managementul eficient. Respectarea Proto-
coalelor Clinice Nationale / Internationale, cu aplicarea prac-
tica a algoritmelor cunoscute in caz de traumatism / politrau-
matism previne instalarea decesului si ofera sansa la supravie-
tuire in cazurile grave. Implementarea Suportului Vital Bazal,
Suportului Vital Avansat in Traume ca programe obligatorii de
tratament la etapele de evacuare si tratament va permite eva-
luarea si esalonarea masurilor terapeutice urgente conform
gravitatii leziunilor, micsorarea mortalitatii si prevenirii com-
plicatiilor la pacientii traumatizati [13].

Managementul pacientilor politraumatizati cu dominanta locomotorie

Discussion

Following the study we found, not only the level of inci-
dence and determinants, but also highlighted the injuries that
present immediate danger to the life [9, 10]:

= acute craniocerebral trauma with severe neurological

changes, coma and those that required surgery;

= spinal cord injuries with a severe objective neurological

syndrome;

= polytraumas followed by decompensated shock [10, 11];

= chest injuries with multiple rib fractures: hemothorax,

pneumothorax, rib flap [8, 12];
= traumatic injuries with damage to large and medium ves-
sels that require hemostatic surgery [10];

= penetrating abdominal wounds involving a cavitary or

parenchymal organ.

Reporting life-threatening injuries to the circumstances of
their occurrence, we found that craniocerebral injuries pre-
dominate in road accidents, while thoracic and abdominal
injuries in the case of aggression. The hypovolemic shock is
encountered in a proportion of 2:1 in favor of road accidents
compared to aggressions [12, 13].

The stage of qualified medical care provided to polytrau-
matized patients in both prehospital and inpatient stage (sur-
gical, neurosurgical, traumatological) should not be unneces-
sarily timed, using contemporary methods of diagnosis and
treatment of hypovolemic shock, frequently monitored, will
reduce mortality, prevention / reduction of the complication
rate, disabling cases and functional rehabilitation in optimal
terms [12, 13].

The basic treatment in serious injuries is the surgical one
performed by a competent multidisciplinary team, according
to the principle “Damage control surgery”, and the priority of
the surgical approach of the locomotor segments will be sub-
jected to interventions in the following sequence: open frac-
tures, intra-articular, femur, leg, humerus, forearm; with bio-
logical osteosynthesis, mini-traumatic. This approach ensures
the correct, concrete approach to locomotor injuries that are
more life-threatening, thus becoming a priority [2, 13].

The multidisciplinary approach of the polytraumatized pa-
tient is essential in effective management. Adherence to Na-
tional / International Clinical Protocols, with the practical ap-
plication of known algorithms in case of trauma / polytrauma
prevents the installation of death and offers the chance to sur-
vive in severe cases. The implementation of Basal Life Support,
Advanced Life Support in Trauma as mandatory treatment pro-
grams at the stages of evacuation and treatment will allow the
evaluation and staggering of urgent therapeutic measures ac-
cording to the severity of injuries, reducing mortality and pre-
venting complications in traumatized patients [13].

Conclusions

1. The most common causes that caused the death of se-
verely traumatized patients were road accidents, catatrauma-
tisms, and their determinants were identified socio-economic
status, neuropsychic status of patients.
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Concluzii

1. Cauzele cele mai frecvente care au provocat decesul
pacientilor grav traumatizati au fost accidentele rutiere, ca-
tatraumatismele, iar factorii determinati ale acestora au fost
identificate statutul socio-economic, statutul neuropsihic al
pacientilor.

2. Conceptul contemporan de tratament al pacientilor poli-
traumatizati conform protocoalelor nationale si internationa-
le va permite evaluarea obiectiva si esalonarea masurilor tera-
peutice urgente conform gravitatii leziunilor, preintampinarea
/ diminuarea ratei complicatiilor la pacientii politraumatizati
critic.

3. Tratamentul de bazad in traumatismele grave este cel
chirurgical efectuat de o echipa multidisciplinara competenta,
conform principiului “Damage control surgery”, iar prioritatea
abordarii chirurgicale a segmentelor locomotorului vor fi su-
puse interventiilor In urmatoarea succesivitate: fracturi des-
chise, intra-articulare, femur, gamba, humerus, antebrat; cu
osteosinteza biologic3, minitraumatizanta.
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2. The contemporary concept of treatment of polytrauma-
tized patients according to national and international pro-
tocols will allow the objective evaluation and staggering of
urgent therapeutic measures according to the severity of in-
juries, prevention / reduction of the complication rate in criti-
cally traumatized patients.

3. The basic treatment in serious injuries is the surgical
one performed by a competent multidisciplinary team, ac-
cording to the principle “Damage control surgery”, and the pri-
ority of the surgical approach of the locomotor segments will
be subjected to interventions in the following sequence: open
fractures, intra-articular, femur, leg, humerus, forearm; with
biological osteosynthesis and mini-traumatic.
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Ce nu este cunoscut, deocamdati, la subiectul abordat

La subiectul dat, pina in prezent, nu este cunoscut si elabo-
rat tratamentul medicamentos destul de eficient si clinic apli-
cabil in practica psihiatrica pentru comorbiditati psihiatrice
in tulburarea bipolara, care poate ameliora simptomatologia
si impactul negativ asupra calitatii pacientilor bipolari.

Ipoteza de cercetare

Obiectivul acestui studiu a fost de a analiza diferentele
in prevalenta si asocierea comorbiditdtilor psihiatrice la
pacientii cu tulburare afectiva bipolara si tratamentul eficace
contemporan.

Noutatea adusa literaturii stiintifice din domeniu

A fost demonstrat faptul ca comorbiditatea psihiatrica si
reducerea functionalitatii psihosociale este frecventa in tul-
burarea afectiva bipolara, ce necesitd abordari psihofarmaco-
logice contemporane si eficiente. Comorbiditatea psihiatrica
ca anxietatea generalizata si tulburarea obsesiv-compulsiva
este mai frecventa in tulburarea afectiva bipolara. Quetia-
pina este medicament de electie ca monoterapie de prima
linie In tratamentul tulburarii afective bipolare complicata cu
comorbiditati.

Rezumat

Introducere. Tulburarea afectiva bipolara reprezinta o
boald mentala progredientd, invalidizanta cu risc sporit de si-
nucidere, comorbiditati medicale si reducerea functionalitatii
psihosociale, ce necesita abordari psihofarmacologice con-
temporane si eficiente. Scopul articolului este analiza comor-
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What is not known yet, about the topic

Currently, in the context of discussed condition, there is no
broadly accepted, developed and tested Mmedical treatment
which would be considered effective and clinically applicable
in psychiatric practice for psychiatric comorbidities associat-
ed with bipolar disorder, which can facilitate Symptoms and
negative impact on the quality of bipolar persons.

Research hypothesis

The aim of this study was to analyze the differences in the
prevalence and association of psychiatric comorbidities in
patients with bipolar disorder and effective contemporary
treatment.

Article’s added novelty on this scientific topic

It has been shown that psychiatric comorbidity and re-
duced psychosocial functionality are common in bipolar
disorder, which requires contemporary and effective phar-
macological approaches. Psychiatric comorbidity such as
generalized anxiety and obsessive-compulsive disorder is
more common in bipolar affective disorder. Quetiapine is the
drug of choice as a first-line monotherapy in the treatment of
bipolar affective disorder complicated by comorbidities.

Abstract

Introduction. Bipolar affective disorder is a progressive,
disabling mental illness with an increased risk of suicide,
medical comorbidities and reduced psychosocial functional-
ity, which requires contemporary and effective psychophar-
macological approaches. Objective of the study is the analysis
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biditatilor medicale la bolnavi cu tulburarea afectiva bipolara
si aprecierea in plan comparativ a eficientei medicatiei psiho-
trope administrate.

Material si metode. Studierea si analiza datelor literaturii
de specialitate din surse stiintifice publicate in baza de date
PubMed, MedScape, Web of Science pe parcursul ultimilor 5
ani In depistarea comorbiditatilor medicale in tulburarea afec-
tiva bipolara si metodelor noi de tratament.

Rezultate. Tulburarile de anxietate sunt cele mai des con-
statate stari comorbide la pacientii cu tulburare afectiva bipo-
larg, avind o prevalenta de 13-35%, urmate de tulburarea ob-
sesiv-compulsiva cu 10-15%. Studiile comparative intre mo-
noterapia cu quetiapina si cea cu aripiprazol au demonstrat
prioritatea quetiapinei (55%) in dozaj 300-500 mg/zi prin o
ameliorare mai rapida si eficientda a simptomelor de anxieta-
te si a manifestarilor obsesiv-compulsive la pacientii bipolari
comparativ cu aripiprazol (28%) in dozaj 10-20 mg in trata-
mentul fazei depresive a tulburarii afective bipolare.

Concluzii. Comorbiditatea psihiatrica ca anxietatea gene-
ralizata si tulburarea obsesiv-compulsiva este mai frecventa in
tulburarea afectiva bipolara. Quetiapina este medicament de
electie ca monoterapie de prima linie in tratamentul tulburarii
afective bipolare complicata cu comorbiditati.

Cuvinte cheie: tulburare afectiva bipolara, comorbiditate,
tratament, quetiapina.

Introducere

Tulburarile afective bipolare, inclusiv tulburarea afectiva
bipolara I, tulburarea afectiva bipolara II si tulburarea afectiva
bipolara nespecificatd, sunt boli psihiatrice cronice grave, ca-
racterizate prin episoade alternative de manie sau hipomanie
si depresie majora sau interactiuni de trasaturi maniacale si
depresive. Reprezintd un spectru a bolilor caracterizate prin
recidive frecvente, recurente ale simptomelor si simptoma-
tologie reziduala persistenta. Tulburarile bipolare au efecte
clinice, sociale si economice adverse majore care interfereaza
adesea cu capacitatea pacientului de a lucra si de a functiona
in mod normal 1n viata si in relatiile sociale [1].

Tulburarile bipolare sunt larg recunoscute ca fiind asoci-
ate cu o comorbiditate clinica considerabila si care afecteaza
munca, viata de familie si functionarea interpersonala a paci-
entilor. Doua treimi dintre pacientii cu tulburare bipolara au o
afectiune comorbida (psihiatrica); astfel de afectiuni comorbi-
de agraveaza rezultatul tulburarii bipolare si pot compromite
gestionarea acesteia (de exemplu, tratarea tulburarii de pani-
ca asociate cu un antidepresiv inhibitor selectiv al recaptarii
serotoninei poate declansa un episod maniacal sau mixt). Pa-
cientii cu tulburare afectiva bipolara prezinta un risc mai mare
pentru multe alte subtipuri de anxietate, inclusiv tulburarea
de anxietate generalizat3, simpla fobie, fobie sociala, tulburare
obsesiv-compulsiva, tulburare de stres posttraumatic si tulbu-
rare de panica [2].

In general, anxietatea tinde si prezici o varstd mai timpu-
rie la debutul tulburare afectiva bipolara si are ca rezultat un
curs de boald mai complicat si sever [3].
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of medical comorbidities in patients with bipolar disorder and
comparative assessment of the effectiveness of psychotropic
medication administered.

Material and methods. Study and analysis of litera-
ture data from scientific sources published in the database
PubMed, MedScape, Web of Science during the last 5 years as-
sociated with the detection of medical comorbidities in bipo-
lar affective disorder and new treatment methods.

Results. Anxiety disorders are the most common comor-
bid conditions in patients with bipolar disorder, with a preva-
lence of 13-35%, followed by obsessive-compulsive disorder
with 10-15%. Comparative studies between quetiapine and
aripiprazole monotherapy demonstrated the priority of que-
tiapine (55%) at a dose of 300-500 mg / day through a faster
and more effective relief of anxiety symptoms and obsessive-
compulsive disorder in bipolar patients compared to aripip-
razole (28%) at a dose of 10-20 mg in the treatment of the
depressive phase of bipolar affective disorder.

Conclusions. Psychiatric comorbidity such as generalized
anxiety and obsessive-compulsive disorder is more common
in bipolar affective disorder. Quetiapine is the drug of choice
as a first-line monotherapy in the treatment of bipolar affec-
tive disorder complicated by comorbidities.

Key words: bipolar affective disorder, comorbidity, treat-
ment, quetiapine.

Introduction

Bipolar affective disorders, including bipolar affective dis-
order I, bipolar affective disorder II, and unspecified bipolar
affective disorder, are serious chronic psychiatric disorders,
characterized by alternating episodes of mania or hypomania
and major depression or manic and depressive interactions of
traits. Represents a large spectrum of diseases characterized
by frequent recurrences, recurrences of symptoms and persis-
tent residual symptoms. Bipolar disorders have major clinical,
social, and economic adverse effects that often interfere with
the patient's ability to work and function normally in life and
in social relationships [1].

Bipolar disorders are widely recognized as being associ-
ated with considerable clinical comorbidity and affecting the
work, family life and interpersonal functioning of patients.
Two-thirds of patients with bipolar disorder have a comorbid
(psychiatric) condition; such comorbid conditions aggravate
the outcome of bipolar disorder and may compromise its man-
agement (e.g, treatment of panic disorder associated with a
selective serotonin reuptake inhibitor antidepressant may
trigger a manic or mixed episode). Patients with bipolar dis-
order are at increased risk for many other anxiety subtypes,
including generalized anxiety disorder, simple phobia, social
phobia, obsessive-compulsive disorder, post-traumatic stress
disorder, and panic disorder [2].

In general, anxiety tends to predict an earlier age at the on-
set of bipolar disorder and results in a more complicated and
severe course of the disease [3].

In addition to early onset, parallels with mixed bipolar



In afard de debutul timpuriu, paralelele cu stirile mixte bi-
polare includ o incidenta crescuta de sinucidere, trasaturi psi-
hotice, abuz de substante, comorbiditate de panica. Anxietatea
si abuzul de substante sunt cele mai frecvente tulburari comor-
bide pe parcursul vietii in tulburare afectiva bipolara si prezen-
ta anxietatii comorbide creste si mai mult probabilitatea abu-
zului de substante. Riscul de sinucidere este crescut la pacientii
cu depresie bipolari si anxietate comorbida. In general, pre-
zenta anxietatii la pacientii cu tulburare afectiva bipolara tinde
sa amplifice sau sa intensifice simptomele bipolare de baza sau
sa agraveze alte conditii comorbide. De asemenea, evolutia bo-
lii si raspunsul la tratament sunt afectate negativ [3].

Scopul general al tratamentului este de a atinge sau men-
tine o stare de dispozitie eutimica si de a maximiza functiona-
rea zilnica in toate domeniile importante ale vietii. Cu toate
acestea, cursul longitudinal tulburarilor bipolare este marcat
de recidive frecvente, in special atunci cand se intrerupe far-
macoterapia pozitiva. Ca atare, este de obicei necesar un trata-
ment pe termen lung cu medicamente eficiente [3].

Material si metode

Scopul lucrarii constd in evidentierea comorbiditatilor psi-
hiatrice in tulburarea afectiva bipolara si aplicarea metodelor
de tratament contemporane.

Importanta teoretica si valoarea aplicativa a lucrarii consta
in cateva aspecte:

= sistematizarea materialelor publicate referitor la acest

subiect important din medicina si societate;

= evidentierea comorbiditatilor psihiatrice in tulburarea

afectiva bipolar3;

= aprecierea in plan comparativ a eficientei medicatiei psi-

hotrope administrate.

Pentru a realiza scopul lucrarii si obiectivele propuse, ma-
terialele utilizate au fost sub forma de monografii, carti, pu-
blicatii stiintifice, brosuri, ghiduri nationale si internationale
referitor la comorbiditatile in tulburarea afectiva bipolara si
tratamentul acestora.

In lucrarea este reprezentatd studierea si analiza datelor
literaturii de specialitate din surse stiintifice publicate in baza
de date PubMed, MedScape, Web of Science pe parcursul ulti-
milor 5 ani in depistarea comorbiditatilor medicale in tulbura-
rea afectiva bipolara si metodelor noi de tratament.

La structurarea informatiei pe marginea subiectului re-
spectiv si formularea concluziilor reiesind din tematica abor-
data am utilizat diverse metode teoretice cum ar fi generali-
zarea si sistematizarea parerilor si propunerilor relatate de
cdtre autori, remodelarea si abstractizarea ideilor, inovatiilor
din literatura de specialitate.

Rezultate

Persoanele cu tulburare afectiva bipolara prezinta un risc
crescut de tulburari de anxietate comparativ cu cele fara tul-
burare afectiva bipolara; aproape unul din doi are o tulburare
de anxietate in timpul vietii.

A fost constatat ca atat diagnosticul tulburarii de anxietate
pe parcursul vietii, cat si cel curent sunt foarte raspandite la
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states include an increased incidence of suicide, psychotic
traits, substance abuse, panic comorbidity. Anxiety and sub-
stance abuse are the most common lifelong comorbid disor-
ders in bipolar disorder, and the presence of comorbid anxi-
ety further increases the likelihood of substance abuse. The
risk of suicide is increased in patients with bipolar depression
and comorbid anxiety. In general, the presence of anxiety in
patients with bipolar disorder tends to amplify or intensify
the underlying bipolar symptoms or aggravate other comor-
bid conditions. The course of the disease and the response to
treatment are also adversely affected [3].

The overall goal of treatment is to achieve or maintain an
euthymic mood and to maximize daily functioning in all impor-
tant areas of life. However, the longitudinal course of bipolar
disorder is marked by frequent recurrences, especially when
positive pharmacotherapy is discontinued. As such, long-term
treatment with effective drugs is usually required [3].

Material and methods

The aim of the paper is to highlight psychiatric comorbidi-
ties in bipolar disorder and the application of contemporary
treatment methods.

The theoretical importance and the applicative value of
current study consist in several aspects:

= analysis and systematization of relevant data by study-

ing available published studies in this important topic in
medicine and society;

= singling out and highlighting psychiatric comorbidities

in bipolar affective disorder;

= comparative characteristic of the effectiveness of the

psychotropic medication administered.

To achieve the purpose of the paper and the proposed
objectives, the materials in the form of monographs, books,
scientific publications, brochures, national and international
guides on comorbidities in bipolar disorder and their treat-
ment were used.

The paper represents the study and analysis of litera-
ture data from scientific sources published in the database
PubMed, MedScape, Web of Science during the last 5 years in
the detection of medical comorbidities in bipolar disorder and
new treatment methods.

When structuring the information on the subject and for-
mulating the conclusions based on the topic, we used various
theoretical methods such as generalization and systematiza-
tion of opinions and proposals related by the authors, remod-
eling and abstracting ideas, innovations in the literature.

Results

People with bipolar disorder have an increased risk of anx-
iety disorders compared to those without bipolar disorder;
almost one of two has a lifelong anxiety disorder.

It has been found that both the diagnosis of lifelong and
current anxiety disorder are widespread in patients with bi-
polar disorder. Generalized anxiety disorder and panic disor-
der are the most common diagnoses, followed by social anxi-
ety disorder and obsessive-compulsive disorder [4].
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Fig. 1 Prevalenta comorbiditatilor psihiatrice In tulburarea bipolara.
Fig. 1 Prevalence of psychiatric comorbidities in bipolar disorder.

pacientii cu tulburarea afectiva bipolara. Tulburarea de anxi-
etate generalizata si tulburarea de panica sunt cele mai frec-
vente diagnostice, urmate de tulburarea de anxietate sociala si
tulburarea obsesiv-compulsiva [4].

A fost stabilit ca orice comorbiditate a tulburarii de anxie-
tate In tulburare afectiva bipolara este cu prevalenta de 40,5%;
comorbiditatea tulburarii de panica este de 18,1%, tulburarea
de anxietate generalizata 13,3%, tulburarea de anxietate so-
ciala 13,5% si tulburarea obsesiv-compulsiva 9,7% [4].

Prevalenta comorbiditatilor psihiatrice in tulburarea afectiva
bipolara este prezentata in Figura 1.

Obiectivele tratamentului pentru pacientii cu tulburarea
afectiva bipolara si tulburari comorbide sunt remiterea simp-
tomelor si revenirea la functionarea initiala.

Exista dovezi limitate privind eficacitatea medicamente-
lor in tratamentul tulburarii de anxietate generalizat si ob-
sesiv-compulsive comorbide in tulburarea afectiva bipolara.
Rapoartele de cazuri si seriile de cazuri au sugerat litiu, sta-
bilizatori de dispozitie, anticonvulsivante, olanzapina, rispe-
ridona, quetiapina sau aripiprazol pentru aceasta comorbidi-
tate. Medicatia antidepresiva serotoninergica trebuie utilizata
numai In combinatie cu un tratament adecvat eficient pentru
stabilizarea dispozitiei, pentru a evita decompensarea simpto-
melor bipolare. Monoterapia stabilizatorului de dispozitie este
putin probabil sa fie eficientd pentru ambele tulburari; se re-
comanda tratamentul combinat cu un stabilizator de dispozi-
tie si un antipsihotic de a doua generatie sau 2 stabilizatori de
dispozitie. Un studiu comparativ al aripiprazolului (n = 6) si al
quetiapinei (n = 12) ca tratament de augmentare in tulburare
obsesiv-compulsiva refractar a aratat la mai multi participanti
un raspuns moderat la quetiapina (~55%) decat aripiprazolul
(~28%) [5].

Tulburarea de anxietate generalizata comorbida duce la un
curs mai sever de boala sila suiciditate crescuta. Calitatea vietii
la pacientii cu tulburare bipolara si tulburari de anxietate co-

It has been established that any comorbidity of anxiety
disorder in bipolar disorder is observed with prevalence of
40.5%, which includes: panic disorder, generalized anxiety
disorder, social anxiety disorder and obsessive-compulsive
disorder with the prevalence of 18.1%, 13.3%, 13.5% and
9.7% respectively [4].

The prevalence of psychiatric comorbidities in bipolar affec-
tive disorder is shown in Figure 1.

The goals of treatment for patients with bipolar disorder
and comorbid disorders are to relieve symptoms and return
to baseline.

There is limited evidence on the effectiveness of drugs in
the treatment of generalized anxiety disorder and obsessive-
compulsive comorbidities in bipolar affective disorder. Case
reports and case series have suggested lithium, mood stabi-
lizers, anticonvulsants, olanzapine, risperidone, quetiapine or
aripiprazole for this comorbidity. Serotonergic antidepressant
medication should only be used in combination with an ap-
propriate effective treatment to stabilize the mood, to avoid
decompensation of bipolar symptoms. Mood stabilizer mono-
therapy is unlikely to be effective for both disorders; combined
treatment with a mood stabilizer and a second-generation an-
tipsychotic or 2 mood stabilizers is recommended. A compara-
tive study of aripiprazole (n = 6) and quetiapine (n = 12) as an
augmentation treatment in refractory obsessive-compulsive
disorder showed a more moderate response to quetiapine
(~55%) than aripiprazole (~28%) [5].

Generalized comorbid anxiety disorder leads to a more se-
vere course of the disease and increased suicide. Quality of life
in patients with bipolar disorder and comorbid anxiety dis-
orders is generally poorer in both bipolar disorders I and II,
but the greatest negative effect is found in bipolar I affective
disorder. Olanzapine (25%), lamotrigine, sodium divalproex
and olanzapine / Norfluoxetine mixture has been shown to be
effective in treating nonspecific anxiety symptoms that are co-
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Fig. 2 Eficacitatea medicamentelor in tratamentul simptomelor comorbide.
Fig. 2 Efficiency of medicines in treatment of comorbid symptoms.

morbide este mai saraca in general in ambele tulburari bipola-
re [ si I, dar efectul negativ mai mare se gaseste in tulburarea
afectiva bipolara I. Olanzapina (25%), lamotriging, divalproex
de sodiu si olanzapind / amestec norfluoxetina s-a dovedit a
fi eficace In tratamentul simptomelor de anxietate nespecifice
care sunt comorbide in tulburarea afectiva bipolara. Litiu nu
este probabil sa fie eficient ca monoterapie; marirea litiului
cu lamotrigina sau olanzapina poate imbunatati eficacitatea.
Risperidona nu este destul de eficienta pentru simptomele de
anxietate nespecifice. Monoterapia cu ziprasidona nu a fost
asociata cu o imbunatatire tulburare de panica imbunatatita
sau simptome de anxietate generalizata la pacientii cu tul-
burare bipolara. Benzodiazepinele pot fi luate in considerare
daca pacientul nu se confruntd cu un episod depresiv acut [5].

Quetiapina cu eliberare prelungita a fost studiata ca mo-
noterapie versus placebo si divalproex sodiu cu eliberare pre-
lungitd, cu rezultate contradictorii in raport cu eficacitatea.
Intr-un studiu de evaluare a pacientilor (n = 100) cu depresie
acuta bipolara I sau bipolara II cu tulburare de anxietate ge-
neralizata comorbidd, quetiapina cu eliberare prelungitd, la
0 dozad medie de studiu de 276 mg / zi, nu a fost superioara
placebo in tratarea simptomelor anxietatii. Un studiu care a
evaluat monoterapia cu eliberare prelungita a quetiapinei (n
= 49), monoterapia cu eliberare prelungita a divalproex sodic
(n = 49) si placebo (n = 51) a observat eliberarea prelungita a
quetiapinei, la o0 doza medie de studiu de 186 mg / zi, a oferit
o Imbunatatire rapida sustinutd a simptomelor de anxietate la
pacientii bipolari si a fost superior atat cu divalproex sodiu cu
eliberare prelungit3, cat si cu placebo [5]. Eficacitatea medica-
mentelor studiate este prezentata in Figura 2.

Concluzii

Pentru a asigura o interventie prompta si adecvat3, evitand
in acelasi timp complicatiile iatrogene, clinicianul trebuie sa

morbid in bipolar affective disorder. Lithium is unlikely to be
effective as monotherapy; increasing lithium with lamotrigine
or olanzapine may improve efficacy. Risperidone is not effec-
tive enough for nonspecific anxiety symptoms. Ziprasidone
monotherapy has not been associated with improved panic
disorder or generalized anxiety symptoms in patients with
bipolar disorder. Benzodiazepines may be considered if the
patient is not experiencing an acute depressive episode [5].

Prolonged-release quetiapine has been studied as mono-
therapy versus placebo and divalproex sodium prolonged-re-
lease, with conflicting efficacy results. In an evaluation study
of patients (n = 100) with acute bipolar I or bipolar II depres-
sion with generalized comorbid anxiety disorder, prolonged-
release quetiapine, at a mean study dose of 276 mg / day, was
not superior to placebo in treating anxiety symptoms. A study
evaluating quetiapine prolonged-release monotherapy (n =
49), divalproex sodium prolonged-release monotherapy (n =
49) and placebo (n = 51) observed prolonged-release quetiap-
ine at a mean study dose of 186 mg / day, provided a sustained
rapid improvement in anxiety symptoms in bipolar patients
and was superior to both divalproex sodium prolonged-re-
lease and placebo [5]. Efficiency of studied medicines is pre-
sented in Figure 2.

Conclusions

To ensure prompt and appropriate intervention, while
avoiding iatrogenic complications, the clinician should evalu-
ate and monitor patients with bipolar disorder for the pres-
ence and development of comorbid psychiatric conditions.
Psychiatric comorbidity such as generalized anxiety and ob-
sessive-compulsive disorder is more common in bipolar affec-
tive disorder.

The burden of the disease with these comorbidities leads
to prolonged episodes of mood swings, residual anxiety and
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evalueze si sa monitorizeze pacientii cu tulburare bipolara
pentru prezenta si dezvoltarea afectiunilor psihiatrice comor-
bide. Comorbiditatea psihiatrica ca anxietatea generalizata si
tulburarea obsesiv-compulsiva este mai frecventa in tulbura-
rea afectiva bipolara.

Povara bolii cu aceste comorbiditati duce la episoade de
dispozitie prelungite, anxietate reziduala si simptome depre-
sive, scaderea calitatii vietii si rezultate negative ale tratamen-
tului. Exista dovezi clinice limitate pentru utilizarea adecvata
a medicamentelor care sunt eficiente in mod specific pentru
aceste comorbiditati.

Luind 1n consideratie ultimele date din studiile recente
care reflecta tratamentul comorbiditatilor psihiatrice in tul-
burarea afectiva bipolard, quetiapina este medicament de
electie ca monoterapie de prima linie, manifestind rezultate
mai eficiente comparativ cu aripiprazola, risperidona, olanz-
apina, divalproex de sodiu. Olanzapina / aripiprazola este o
recomandare de tratament de a doua linie si poate fi luata in
considerare cu prudentd daca quetiapina nu este eficienta.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu este cunoscutd prezenta patologiei, pana la aparitia
unei complicatii severe.

Ipoteza de cercetare

Clinica duplicatiilor chistice este imprevizibila. Tratamen-
tul chirurgical este electiv si indicat din cauza complicatiilor
severe pe care le pot dezvolta. Diagnosticul este confirmat
prin examenul histopatologic.

Noutatea adusa literaturii stiintifice din domeniu

A fost demonstrat cd debutul asimptomatic a patolo-
giei poate duce la complicatii severe care pot fi fatale, cum
ar fi obstructia, hemoragia masivd, malignizare la varsta
adultd. Examenul ultrasonografic este metoda electivd pen-
tru diagnosticarea duplicatiilor gastrointestinale. CT si RMN
poate fi necesard pentru planificarea abordarii chirurgicale.
Interventia chirurgicala ramane unica metoda de tratament.

Rezumat

Introducere. Chisturile de duplicatie enterald (EDC) este
o tulburare congenitala rara. Exista doud tipuri principale de
chisturi de duplicatie - chisticd si tubulard. Ele pot fi gasite ori-
unde de-a lungul tractului gastro-intestinal de la gura pana la
rect. Ultrasonografia este cea mai utilizata metoda imagistica
pentru diagnosticare. Tratamentul este intotdeauna chirurgi-
cal.
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What is not known yet, about the topic

Pathology is not known to be present until a severe com-
plication occurs.

Research hypothesis

The clinic of cystic duplication is unpredictable. Surgi-
cal treatment is elective and indicated because of the severe
complications they can develop. Diagnosis is confirmed by
histopathological examination.

Article’s added novelty on this scientific topic

It has been shown that asymptomatic onset of the pathol-
ogy can lead to severe complications that can be fatal, such as
obstruction, massive hemorrhage, malignancy in adulthood.
Ultrasonographic examination is the elective method for diag-
nosing gastrointestinal duplications. CT and MRI may be re-
quired for planning surgical approach. Surgical intervention
remains the only method of treatment.

Abstract

Introduction. Enteral duplication cysts (EDC) is a rare
congenital disorder. There are two main types of duplication
cysts - cystic and tubular. They can be found anywhere along
the gastrointestinal tract from the mouth to the rectum. Ultra-
sonography is the most widely used imaging method for diag-
nosis. The treatment is always surgical.
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Material si metode. Datele anamnestice, clinice si paracli-
nice au fost prelevate din fisa medicala. Pacientul a fost inves-
tigat prin examen ecografic, radiografie cu masa barietata. A
fost studiata literatura de specialitate.

Rezultate. Copilul de 1 luna internat in IMSP IM si C, pe
linia AVIASAN cu diagnosticul prezumtiv de ocluzie intestina-
13, pilorostenoza. La internare mama acuza prezenta la copil a
vomelor repetate cu continut gastric, lipsa scaunului mai mult
de 24 de ore, neliniste, inapetenta, meteorism abdominal. In-
vestigat clinic si paraclinic. Pacientul a fost supus interventiei
chirurgicale. In regiunea ileo-cecali se determing, o formatiu-
ne chistica, cca 3,5X4,0 cm, de consistenta dura, culoare roza,
aspect exterior asemanator cu perete intestinal, cu obturarea
extrinseca a lumenului. A fost efectuata enterotomie margina-
13 a formatiunii, rezectata in bloc cu peretele lateral intestinal
cu enterorafie in 2 straturi anatomice. Permiabilitatea pastra-
t3, diferente de lumen nu se determina. Peste 20 de zile de tra-
tament, pacientul s-a recuperat complet.

Concluzii. Comportamentul clinic al EDC este imprevizibil.
EDC tind sa creasca in dimensiuni treptat si pot provoca simp-
tome si complicatii importante care ar putea fi fatale, cum ar fi
obstructia, singerarea masiva, transformare maligna la varsta
adulta. Chirurgia este necesara din cauza complicatiilor severe
pe care le pot dezvolta. Diagnosticul este confirmat doar prin
examenul histologic.

Cuvinte cheie: chisturile de duplicatie enterala.

Introducere

Duplicatiile tractului digestiv (DTD) sunt o serie de anoma-
lii congenitale destul de rare, care pot fi localizate pe tot trac-
tul digestiv, de la esofag pana la rect [1]. Cel mai frecvent, aces-
tea se localizeaza la nivelul ileonului (33%), urmat de esofag
(20%) in toate segmentele acestuia, colon (13%), jejun (10%),
stomac (7%) si duoden (5%) [2-5]. Incidenta este de 1:4.500
nasteri, Intalnite la 0,2% din toti copiii, cu o predominanta la
baieti, dar nesemnificativ. Se crede ca DTD apar intre a 4-a si a
8-a saptamana de dezvoltare embrionara [6]. Etiologia lor este
inca necunoscutd. Au fost propuse mai multe teorii pentru a
explica fiziopatologia lor, dar nici o ipoteza nu poate justifi-
ca toate duplicarile, localizarile si anomaliile asociate. Teoria
recanalizarii luminale explica duplicari In acele portiuni ale
tractului digestiv, care au un stadiu solid initial de dezvoltare,
inclusiv esofagul, intestinul subtire si colonul. Cu toate aces-
tea, nu explica duplicari la alte niveluri.

Anomaliile asociate sunt raportate cu o incidenta de 16-
26%, ca defecte ale coloanei vertebrale, malformatii cardiace
sau urinare. Alte anomalii digestive sunt prezente in aproxi-
mativ 10% din cazuri. Prin urmare, odata gasit un DTD, este
necesar un diagnostic si a altor anomalii. Din aspect structu-
ral, DTD pot fi chistice sau tubulare. Duplicatiile chistice sunt
cele mai frecvente (80%) si de obicei nu comunica cu lumenul
adiacent. Duplicatiile tubulare (20%) se desfasoara paralel cu
tractul digestiv, fiind prezenta comunitie cu lumenul acestuia
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Material and methods. Anamnestic, clinical and paraclin-
ical data were taken from the medical record. The patient was
investigated by ultrasound examination, radiography with
varied mass. The literature has been studied.

Results. The 1 month-old child hospitalized in Mother
and Child Institute, on the AVIASAN line with the presump-
tive diagnosis of intestinal occlusion, pylorosthenosis. At hos-
pitalization, the mother accuses the presence in the child of
repeated vomiting with gastric contents, lack of stool for more
than 24 hours, restlessness, loss of appetite, abdominal bloat-
ing. Clinically and paraclinically investigated. The patient un-
derwent surgery. In the ileo-cecal region, a cystic formation is
determined, about 3.5X4.0 cm, of hard consistency, pink color,
external appearance similar to the intestinal wall, with extrin-
sic filling of the lumen. Marginal enterotomy of the formation
was performed, resected in block with the lateral intestinal
wall with enteroraphy in 2 anatomical layers. Preserved per-
meability, lumen differences are not determined. Over 20 days
of treatment, the patient fully recovered.

Conclusions. The clinical behavior of EDC is unpredict-
able. EDCs tend to increase in size gradually and can cause im-
portant symptoms and complications that could be fatal, such
as obstruction, massive bleeding, malignant transformation in
adulthood. Surgery is necessary because of the severe com-
plications it can develop. The diagnosis is confirmed only by
histological examination.

Key words: enteral duplication cysts.

Introduction

Duplications of the digestive tract (DTD) are a series of ra-
ther rare congenital anomalies, which can be located throug-
hout the digestive tract, from the esophagus to the rectum [1].
Most commonly, they are located in the ileum (33%), followed
by the esophagus (20%) in all its segments, colon (13%), je-
junum (10%), stomach (7%) and duodenum (5%) [2-5]. The
incidence is 1:4,500 births, found in 0.2% of all children, with
a predominance of boys, but insignificant. DTDs are thought
to occur between the 4th and 8th week of embryonic develop-
ment [6]. Their etiology is still unknown. Several theories have
been proposed to explain their pathophysiology, but no hypo-
thesis can justify all the duplications, localizations and asso-
ciated anomalies. The theory of light recanalization explains
duplications in those parts of the digestive tract that have a
solid initial stage of development, including the esophagus,
small intestine, and colon. However, it does not explain dupli-
cations at other levels. Associated abnormalities are reported
with an incidence of 16-26%, such as spinal defects, heart or
urinary malformations. Other digestive abnormalities are pre-
sent in about 10% of cases. Therefore, once a DTD is found, a
diagnosis of other abnormalities is needed. Structurally, DTDs
can be cystic or tubular. Cystic duplications are the most com-
mon (80%) and usually do not communicate with the adjacent
lumen. The tubular duplications (20%) take place parallel to
the digestive tract, being present in communion with its lu-
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[7]- Duplicatiile digestive multiple sunt destul de rare (1-7%).
Acestea includ mai multe duplicatii Intr-un segment al tractu-
lui digestiv sau mai rar in doua sau mai multe segmente [8-11].

Aproximativ 70% dintre DTD prezinta simptome in primul
an de viata si 85% In cel de-al doilea. EDC pot prezenta greata,
varsaturi, distensie abdominald sau masa abdominala palpa-
bila. Durerea abdominala recurenta este una dintre cele mai
frecvente forme de prezentare si este de obicei atribuita pre-
siunii ridicate 1n interiorul chistului din cauza acumularii de
secretii. Este posibild si compresia extrinseca a intestinului
adiacent, care conditioneaza tabloul clinic de ocluzie intesti-
nala.

Cu toate acestea, cele mai grave complicatii sunt produse
daca mucoasa gastrica este prezenta in chist, dezvoltand infla-
matii, hemoragii, ulceratii si chiar perforatii [8, 12-16].

Confirmarea diagnosticului se bazeaza pe examene imagis-
tice complementare. Ultrasonografia (US) este cea mai utiliza-
td metoda imagistica pentru diagnosticarea DTD abdominale.
Rezonanta magneticd (RM) si tomografia computerizata (CT)
sunt necesare pentru confirmarea si definitivarea diagnosti-
cului. Tratamentul este intotdeauna chirurgical.

Material si metode

Prezentare de caz clinic

Istoria clinica a unor cazuri este sugestiva in spiritul celor
prezentate mai sus.

Copil in varsta de 1 luna si 25 zile, se prezinta in IMSP IM si
C., CNSP de Chirurgie Pediatrica ,Natalia Gheorghiu” cu acuze
la vome repetate non-bilioase, crize de neliniste si agitatie si
distensie abdominala. A fost evaluat de medicul pediatru pe
parcursul ultimelor 2 saptamani pentru acuze sus-numite ur-
mand un tratament simptomatic. Dar cu evolutie nefavorabila,
fapt pentru care a fost directionat pentru a consulta medicul
chirurg-pediatru.

Anamneza perinatald a fost fara particularitati. Copilul
ndscut de la S-V N-1V, care a evoluat pe fon de anemie gr. Il
la mamg3, infectie intrauterina, la 38 s/g cu mn = 3500g, fara
particularitati. Vaccinat la maternitate.

La prezentare 1n stationar - cu clinica de deshidratare gra-
dul IT, dar si semne de ocluzie intestinala joasa. Copilul a fost
spitalizat 1n secviciul terapie intensiva, unde a urmat trata-
ment de corectie metabolica, hidro-electrolicita.

Rezultate

La examenul radiologic abdominal pe gol (Figura 1), au fost
prezente niveluri unice hidro-aerice in flancul drept al abdo-
menului, etajul inferior, cu o reducere a aeratiei colonului.

Examenul ecografic complex a pus in evidentd sub lobul
drept hepatic un segment al intestinului dilatat cu continut
solid si lichid, peristaltica haotica; intre ansele intestinale pu-
tin lichid - semne concludente de ocluzie. Studiul ecografic a
precizat in fosa iliaca dreapta o formatiune de volum cu contur
clar, continut lichidian, fara a fi posibila localizarea anatomica
aacesteia, suspect la mezoul intestinului (Figura 2). In dinami-
ca - in abdomen intestinele mai dilatate, intre intestin lichid.
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men [7]. Multiple digestive duplications are quite rare (1-7%).
These include more duplications in one segment of the diges-
tive tract or less frequently in two or more sections [8-11].

About 70% of DTDs show symptoms in the first year of
life and 85% in the second. EDCs may cause nausea, vomiting,
bloating, or palpable abdominal mass. Recurrent abdominal
pain is one of the most common forms of presentation and
is usually attributed to high pressure inside the cyst due to
the accumulation of secretions. Extrinsic compression of the
adjacent intestine is also possible, which conditions the clini-
cal picture of intestinal occlusion. However, the most serious
complications are produced if the gastric mucosa is present
in the cyst, developing inflammation, hemorrhage, ulceration
and even perforation [8, 12-16].

Confirmation of the diagnosis is based on complementa-
ry imaging examinations. Ultrasonography (US) is the most
widely used imaging method for diagnosing abdominal DTD.
Magnetic resonance imaging (MRI) and computed tomogra-
phy (CT) are required to confirm and finalize the diagnosis.
The treatment is always surgical.

Material and methods

Clinical case presentation

The clinical history of some cases is suggestive in the spirit
of those presented above.

A child aged 1 month and 25 days, presents to Institute of
Mother and Child, Center of Pediatric Surgery “Natalia Gheo-
rghiu” with accusations of repeated non-biliary vomiting, anx-
iety attacks and agitation and abdominal distension. He has
been evaluated by his pediatrician for the past 2 weeks for the
above symptoms following symptomatic treatment. But with
an unfavorable evolution, fact for which he was directed to
consult the surgeon-pediatrician.

Perinatal anamnesis without peculiarities. The child born
from S-V N-1V, who developed on the background of anemia gr.
I1in the mother, intrauterine infection, at 38 gw with weight at
birth = 3500 g, without particularities. Vaccinated at the ma-
ternity ward.

At the hospital presentation — with the degree Il dehydra-
tion clinic, but also signs of low intestinal occlusion. The child
was hospitalized in the intensive care unit, where he under-
went metabolic correction treatment, hydro-electrolyte.

Results

At the empty abdominal radiological examination (Figure
1), unique hydro-aerial levels were present in the right flank
of the abdomen, the lower floor, with a reduction of the colon
ventilation.

The complex ultrasound examination revealed: under the
right hepatic lobe a segment of the dilated intestine with solid
and liquid content, haotic peristalsis; between the intestinal
loops a little liquid - conclusive signs of occlusion. The ultra-
sound study specified in the right iliac fossa a volume forma-
tion with a clear contour, liquid content, without being pos-
sible its anatomical location, suspicious in the middle of the
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Fig. 1 Radiografia abdominala.
Se vizualizeaza niveluri unice hidroaerice in flancul drept al
abdomenului, cu o reducere a aeratiei colonului.
Fig. 1 Abdominal radiography.
Unique hydroaerial levels are visualized in the right flank of the
abdomen, with a reduction in colon ventilation.

Examinarea s-a completat cu administrarea masei de con-
trast pentru aprecierea tranzitul intestinal.

Persistenta vomelor repetate si a semnelor de ocluzie in-
testinala joas3, a impus interventia chirurgicala. Intraoperator
in cavitatea abdominala s-a depistat lichid liber seros in volum
cca 60,0 ml. Larevizie, In regiunea ileo-cecala, pe peretele late-
ral al ileonului, Ia 1,0 cm de la jonctiunea ileo-cecala o formati-
une de volum, 4,0X3,0 cm, de culoare roz-galbuie, consistenta
dur-elastica, ultima crea un obstacol extrinsec a lumenului
ileonului terminal cu si semne de ocluzie partiala (Figura 7).

In rest, intestinul subtire si gros fira particularititi. Mezoul
dispus anatomic, elementele de fixare a intestinului corespund
variantei anatomice normale. A fost efectuata rezectia in bloc
a formatiunii de volum cu peretele intestinului. Intraluminal,
se determina prezenta peretelui comun mucos (Figura 9). S-a
efectuat entero-entero-anastomoza In doua planuri anatomi-
ce (Figura 8). Apendicectomia dat fiind localizarea acestuia in
imediata apropiere de anastomoza, cu vas al mezoului turges-
cent, cu risc de dezvoltare a aderentelor postoperatorii (Figura
10). Cavitatea abdomiala sanata si plaga operatorie suturata in
planuri anatomice. Diagnosticul postoperator — duplicatie chis-
ticd a tractului digestiv - ileonul terminal. La a 3-a zi postope-
rator la copil s-a reluat tranzitul intestinal. La a 5-a zi postope-
rator s-a initiat alimentarea enterala fractionata cu restabilirea
treptatd a volumului alimentar corespunzator varstei. La a 8-a
zi postoperator plaga cicatrizata - suturile extrase. La 16-a zi
postoperator copilul externat in stare satisficitoare, cu volu-
mul alimentar deplin, pasaj intestinal adecvat confirmat de
prezenta scaunelor 1-2 ori pe zi, zilnic. Adaos ponderal la ex-
ternare - 320 gr.
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Fig. 2 Ecografia abdominala.
Ecografia abdominala indica prezenta unei formatiuni
de volum, cu contur clar, continut lichid.
Fig. 2 Abdominal ultrasound.
Abdominal ultrasound indicates the presence of a volume
formation, with a clear outline, liquid content.

intestine (Figure 2). In dynamics - in the abdomen more di-
lated intestines, between intestine - liquid.

The study was supplemented with contrast administration
to assess intestinal transit as a result of complete mechanical
intestinal occlusion.

The persistence of repeated vomiting and signs of low in-
testinal occlusion required surgery. Intraoperatively, serum
free fluid was found in the abdominal cavity in a volume of
about 60.0 ml. On revision, in the ileo-cecal region, on the lat-
eral wall of the ileum, 1.0 cm from the ileo-cecal junction, a
volume formation, 4.0X3.0 cm, pinkish-yellow, hard-elastic
consistency, the latter creates an extrinsic obstruction of the
lumen of the terminal ileum with and signs of partial occlu-
sion (Figure 7). Otherwise, the intestine soft and thick without
peculiarities. The anatomically arranged mesh, the fixing ele-
ments of the intestine correspond to the normal anatomical
variant. The bulk resection of the volume formation with the
intestinal wall was performed. Intraluminal, the presence of
the mucous joint wall is determined (Figure 9). Enteroanasto-
mosis was performed in two anatomical planes (Figure 8). Ap-
pendectomy given its location close to the anastomosis, with
a turgid meso vessel, with a risk of developing postoperative
adhesions (Figure 10). Healthy abdominal cavity and sutured
surgical wound in anatomical planes. Postoperative diagnosis
- cystic duplication of the digestive tract - the terminal ileum.
On the 3rd day postoperatively in the child, the intestinal tran-
sit was resumed. On the 5th postoperative day, the fractional
enteral feeding was initiated with the gradual restoration of
the food volume corresponding to age. On the 8th day post-
operatively the wound healed - the sutures extracted. At the
16th postoperative day the discharged child in a satisfactory
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Fig. 3 Radiografie abdominald cu contrast (30 min).

La 30 de minute masa de contrast se vizualizeaza In proiectia
stomacului si a intestinului subtire. Intestinul gros (cu accent
colonul ascendent si transvers) este dilatat evident. in proiectia
regiunii iliocecale se depisteaza niveluri hidroaerice.

Fig. 3 Contrast abdominal radiography (30 min).

At 30 minutes the contrast mass is visualized in the projection of the
stomach and small intestine. The large intestine (with an ascending
and transverse colon accent) is obviously dilated. Hydroaerial levels
are detected in the projection of the iliocecal region.

Fig. 4 Radiografie abdominald cu contrast (3 ore).

La 3 ore masa de contrast se mentine in lumenul intestinului subtire,
care este deplasat spre flancul sting al abdomenului. Urme de masa
de contrast se vizualizeaza si in stomac.

Fig. 4 Contrast abdominal radiography (3 hours).

At 3 hours the contrast mass is maintained in the lumen of the small
intestine, which is displaced to the left flank of the abdomen. Traces of
the contrast mass can also be seen in the stomach.

Fig. 5 Radiografie abdominala cu contrast (6 ore).

La 6 ore s-a contrastat pe tot traiectul intestinului subtire si partial
colonul ascendent. Se mentin niveluri hidroaerice in segmentul
iliocecal.

Fig. 5 Contrast abdominal radiography (6 hours).

At 6 hours, the ascending colon and partially the ascending colon were
contrasted along the entire route. Hydroaeric levels are maintained in
the iliocecal segment.

Fig. 6 Radiografie abdominala cu contrast (24 ore).

La 24 ore masa baritata se vizualizeaza in intestinul colonic, inclusiv
in segmentul sigmoid si rect. Intestinul gros (colonul ascendent si
transvers) aerat, distensiat. Niveluri hidroaerice si aer liber nu sunt
prezente.

Fig. 6 Contrast abdominal radiography (24 hours.)

At 24 hours, the varied mass is visualized in the colonic intestine, in-
cluding the sigmoid and rectum segments. Large intestine (ascending
and transverse colon) aerated, distended. Hydroaeric and outdoor
levels are not present.
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A

Fig. 7 Aspectul intraoperator al obstacolului extrinsec in regiunea

ileonului terminal.

Fig. 7 Intraoperative aspect of the extrinsic obstacle in the terminal

ileum region.
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Fig. 8 Aspectul macroscopic al duplicatiei chistice.
Fig. 8 Macroscopic appearance of cystic duplication.

Fig. 9 Rezectia in bloc a formatiunii de volum cu peretele
intestinului.
Fig. 9 Block resection of the volume formation with the intes-
tinal wall.

Examenul histologic al piesei Inlaturate - macroscopic: For-
matiune tisulara fluctuentd, suprafata netedd, dm 3,4X2,5X2
cm. La sectionare - aspect chistic, contine lichid transparent
usor gelatinos, suprafata internd e neteda, albiciosa. Microsco-
pic: Duplicatura intestinala cu limfangiectazii submucoase.

Discutii
Duplicatiile intestinului subtire la nivelul ileonului prezin-
td cea mai frecventa zona implicata in aceasta malformatie, fi-

Fig. 10 Efectuarea enteroenteroanastamozei cu apendicectomie.

Fig. 10 Performing enteroanastamosis with appendicectomy.

state, with full food volume, adequate intestinal passage con-
firmed by the presence of stools 1-2 times a day, daily. Weight
gain at discharge - 320 gr.

Histological examination of the removed piece - mac-
roscopic: fluctuating tissue formation, smooth surface, dm
3.4X2.5X2 cm. At sectioning - cystic appearance, contains
slightly gelatinous transparent liquid, the inner surface is
smooth, whitish. Microscopic: Intestinal duplication with sub-
mucosal lymphangiectasias.



122

ind urmata de esofag, colon si stomac. in functie de localizare,
evolutia este variata la fiecare caz aparte, de la asimptomatic,
depistat ocazional la examen USG pana la manifestari clinice
asemanatoare cu ocluzia intestinala. Principalele consideratii
in gestionarea DTD sunt: starea pacientului, localizarea chis-
tului, indiferent daca implica una sau mai multe locatii anato-
mice, daca structura sa este chistica sau tubulara si daca este
comunicata cu lumenul intestinal.

Evolutia clinica a DTD este imprevizibila in unele cazuri
evolutia este trenanta, treptata, de aceea diagnosticul definitiv
poate fi efectuat cu intarziere, uneori conditionand compli-
catii mai grave precum volvulus intestinal in zona respectiva,
inflamatii pana la necroza pentru cazurile cand este tapetat
de mucoasa gastrica. Duplicatiile pot sa creasca in dimensiuni
treptat si provoca simptome si complicatii importante ca ob-
structia, hemoragii masive sau chiar un risc potential de trans-
formare maligna la varsta adulta [13, 14, 17, 18].

USG permite vizualizarea peristaltismului peretelui chis-
tului In rare cazuri prezinta modificare tranzitorie a formei
si conturului chistului din cauza unei contractii concentrice a
chistului atunci cand transductorul ramane nemiscat pe chist
pentru o vreme [3, 19]. CT cat si RMN joaca un rol major in sta-
bilirea relatiei dintre chist si structurile sale adiacente [11] si
in locatiile in care USG prezinta o utilizare limitata [2, 3, 8, 11].

Semnele ultrasonografice sunt raportate in functie de ca-
racteristicile duplicatiei:

= Deoarece o duplicatie de tract digestiv contine aceeasi

arhitectura a peretelui cu mai multe straturi cu GT nor-
mal, este propus semnul ,perete de chist cu cinci stra-
turi”. Corespunde mucoasei hiperecogene cele mai inte-
rioare, mucoasei musculare hipoecogene, submucoasei
hiperecogenei, muscularei proprii hipoecogenei si seroa-
sei hiperecogene cele mai exterioare. Identificarea tutu-
ror celor cinci straturi dintr-un chist este patognomonica
in cazul duplicatiilor tractului digestiv. Cu toate acestea,
acest semn este dificil de demonstrat si are nevoie de
examiare cu ultrasunete de Tnalta rezolutie (12-18 MHz).
Din acest motiv, utilizarea sondei liniare cu ultrasunete
este recomandabild atunci cand se examineaza tractul
digestiv;
In cazul duplicatiilor intestinale, acesta imparte peretele
cu segmental tractului digestiv adiacent caruia este loca-
lizat. Prin urmare, diagnosticul se efectueaza daca este
posibil sa se demonstreze configuratia sonografica ,Y” a
stratului muscular cauzata de impartirea muscularis pro-
pria partajata Intre chist si bucla adiacenta. Acest semn
nu este descris pentru alte chisturi abdominale si reflec-
ta una dintre caracteristicile histologice ale DTD.

DTD complicate prezinta rar clasicul cinci straturi sau sem-
nul cu perete dublu. Restul ectopic al tesutului pancreatic poa-
te produce distrugerea enzimatica a mucoasei cu inflamatie,
precum si pierderea straturilor, care prezinta un perete gros
hiperaemic. In astfel de cazuri, semnul ,configuratie Y” ajuta
la stabilirea diagnosticului corect al DTD. Daca mucoasa ecti-
piatd este cu celule gastrice, se realizeaza hemoragie si pot fi
observate niveluri de lichide sau resturi ecogene in interiorul
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Discussion

Duplications of the small intestine in the ileum are the
most common area involved in this malformation, followed by
the esophagus, colon and stomach. Depending on the location,
the evolution is varied in each case, from asymptomatic, oc-
casionally detected at USG examination to clinical manifesta-
tions similar to intestinal occlusion. The main considerations
in the management of DTD are: the patient’s condition, the
location of the cyst, regardless of whether it involves one or
more anatomical locations, whether its structure is cystic or
tubular and whether it is communicated with the intestinal lu-
men.

The clinical course of DTD is unpredictable in some cases.
Duplications can increase in size gradually and cause impor-
tant symptoms and complications such as obstruction, mas-
sive bleeding or even a potential risk of malignant transforma-
tion in adulthood [13, 14, 17, 18].

USG allows visualization of cyst wall peristalsis in rare cases
shows transient change in cyst shape and contour due to a con-
centric cyst contraction when the transducer remains motion-
less on the cyst for a while [3, 19]. Both CT and MRI play a major
role in establishing the relationship between the cyst and its
adjacent structures [11] and in locations where USG is of lim-
ited use [2, 3, 8, 11].

Ultrasonographic signs are reported according to the char-
acteristics of the duplication:

= As a duplication of the digestive tract contains the same

multi-layered wall architecture as the normal GT, the sign
"five-layered cyst wall" is proposed. It corresponds to the
innermost hyperechoic mucosa, the hypoechoic muscu-
lar mucosa, the hyperechoic submucosa, the hypoechoic
own muscle and the most outer hyperechoic serosa. The
identification of all five layers in a cyst is pathognomonic
in the case of duplication of the digestive tract. However,
this sign is difficult to demonstrate and needs high-res-
olution (12-18 MHz) ultrasound examination. For this
reason, the use of a linear ultrasound probe is recom-
mended when examining the digestive tract;

= In the case of intestinal duplications, it divides the wall

with the segment of the digestive tract adjacent to which
it is located. Therefore, the diagnosis is made if it is pos-
sible to demonstrate the sonographic configuration "Y"
of the muscle layer caused by the division of the muscles
shared between the cyst and the adjacent loop. This sign
is not described for other abdominal cysts and reflects
one of the histological features of DTD.

Complicated DTDs rarely show the classic five-layer or
double-walled sign. The ectopic rest of the pancreatic tissue
can cause enzymatic destruction of the inflamed mucosa, as
well as loss of layers, which have a thick hyperemic wall. In
such cases, the “Y-configuration” sign helps to establish the
correct diagnosis of DTD. If the ectopical mucosa is with gas-
tric cells, bleeding occurs and fluid levels or echogenic debris
can be observed inside the cyst. When infection occurs, muco-
sal ulceration may occur and internal debris may be observed.
Transmural extension can cause significant inflammatory
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chistului. Cand apare infectia, poate aparea ulceratia mucoasei
si pot fi observate resturi interne. Extensia transmuralad poate
produce modificari inflamatorii importante in grasimea mez-
enterului din jur. Duplicatiile cu localizare ileald, In apropierea
valvei ileocecale, poate actiona drept cap de invaginare, la ul-
trasonografie fiind vizualizata ca o masa chistica 1n interiorul
invaginarii care necesita tratament chirurgical in mod urgent.

Diagnosticul ultrasonografic prenatal al DTD prezinta ace-
leasi semne ca si examenul postnatal: formatiune chistica cu
perete dublu si prezenta peristaltismului. Cu toate acestea,
in ecografia prenatala, ,peretele dublu” nu este intotdeauna
vazut sau poate fi partial si necesitd diagnostic diferential cu
alte leziuni chistice, cum ar fi chisturile mezenterice, omenta-
le, ovariene si coledocice. Daca este posibil sd se demonstre-
ze prezenta peristaltismului in peretele chistului, se impune
originea intestinala. Se sugereaza ca RMN are o valoare supli-
mentara in evaluarea chisturilor abdominale fetale.

TC nu se efectueaza evolutiv pentru evaluarea DTD dato-
ritd radiatiilor si raspunsului relativ limitat al investigatiilor,
depasind putin USG. Prin TC se poate descrie localizarea si
extinderea chistului, precum si complicatiile, anomaliile aso-
ciate si relatia anatomica cu structurile adiacente, ce nu dife-
ra cu mult de USG. La CT, duplicatia intestinalda se manifesta
ca 0 masa chistica cu un perete subtire si Ingrosarea usoara
a peretelui intestinului adiacent. O hiperdensitate intrachisti-
ca poate fi observata din cauza hemoragiei sau a materialului
proteic acumulat. Un perete ingrosat, bulele de aer in interi-
or si inflamatia perichistica pot indica o duplicatie intestinala
complicata de infectie.

Principal In managementul medico-chirurgical al dupli-
catiilor tractului digestiv sunt: starea pacientului, localizarea
chistului, indiferent daca implica una sau mai multe regiuni
anatomice, daca structura sa este chistica sau tubulara si daca
comunica cu lumenul intestinal adiacent.

Odata cu disponibilitatea pe scara larga a diagnosticului
prenatal, DTD sunt adesea diagnosticate prenatal. Momentul
optim pentru efectuarea rezectiei la copii cu diagnostic prena-
tal prestabilit nu este definit. Studii recente releva necesitatea
tratamentului chirurgical - chistectomie la etapele precoce,
deci la etape de stabilire diagnosticului, pentru a evita compli-
catiile 1n special ocluziile intestinale (invaginate).

Tratamentul DTD asimptomatice ramane controversat.
Comportamentul clinic al duplicatiilor este imprevizibil. Aces-
tea tind sa creasca in dimensiuni treptat si pot provoca simp-
tome si complicatii importante care ar putea fi fatale, cum ar
fi obstructia, hemoragiile masive sau chiar un risc potential de
transformare maligna la varsta adulta.

Excizia timpurie este asociatd cu o morbiditate mai mica
si o duratd mai mica de spitalizare In comparatie cu excizia la
pacientii simptomatici. Existd morbiditati si complicatii post-
operatorii semnificative dupa rezectia DTD complicate, com-
parativ cu interventia chirurgicala electiva in cazurile asimp-
tomatice.

Excizia chistului solitar poate fi luata in considerare, dar
daca exista o comunicare, uneori este necesara o rezectie a in-
testinului adiacent. Este important asigurarea intraoperatorie
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changes in the fat of the surrounding mesentery. Duplications
with ileal localization, near the ileocecal valve, can act as an
invagination head, with ultrasonography being visualized as a
cystic mass inside the invagination that urgently requires sur-
gical treatment.

The prenatal ultrasonographic diagnosis of DTD shows
the same signs as the postnatal examination: double-walled
cystic formation and the presence of peristalsis. However, in
prenatal ultrasound, the “double wall” is not always seen or
may be partial and requires differential diagnosis with other
cystic lesions, such as mesenteric, omental, ovarian and cho-
ledochal cysts. If it is possible to demonstrate the presence of
peristalsis in the cyst wall, intestinal origin is required. It is
suggested that MRI has additional value in the evaluation of
fetal abdominal cysts.

CT is not performed evolutionarily for DTD assessment
due to radiation and relatively limited response to investiga-
tions, slightly exceeding USG. CT can describe the location and
extent of the cyst, as well as complications, associated abnor-
malities and anatomical relationship with adjacent structures,
which do not differ much from USG. On CT, intestinal duplica-
tion manifests as a cystic mass with a thin wall and slight thick-
ening of the adjacent intestinal wall. Intracystic hyperdensity
may be observed due to bleeding or accumulated protein ma-
terial. A thickened wall, air bubbles inside, and pericardial in-
flammation may indicate a complicated intestinal duplication
of infection.

Main in the medical-surgical management of duplications of
the digestive tract are the patient’s condition, the location of the
cyst, whether it involves one or more anatomical regions, wheth-
er its structure is cystic or tubular and whether it communicates
with the adjacent intestinal lumen.

With the widespread availability of prenatal diagnosis,
DTDs are often diagnosed prenatally. The optimal time for re-
section in children with a predetermined prenatal diagnosis is
not defined. Recent studies reveal the need for surgical treat-
ment - cystectomy at the early stages, so at the stages of diag-
nosis, to avoid complications, especially intestinal occlusions
(invaginated).

The treatment of asymptomatic DTD remains controver-
sial. The clinical behavior of duplications is unpredictable.
They tend to increase in size gradually and can cause impor-
tant symptoms and complications that could be fatal, such as
obstruction, massive bleeding or even a potential risk of ma-
lignant transformation in adulthood.

Early excision is associated with a shorter morbidity and
a shorter hospital stay compared to excision in symptomatic
patients. There are significant postoperative morbidities and
complications after complicated DTD resection, compared to
elective surgery in asymptomatic cases.

Excision of the solitary cyst may be considered, but if there
is communication, sometimes a resection of the adjacent bow-
el is required. It is important to ensure intraoperatively that
the cyst is completely resected, as recurrences or malignant
changes may occur [20].

Currently, minimally invasive surgery is becoming the elec-
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ca chistul este complet rezecat, deoarece pot aparea recurente
sau modificdri maligne [20].

in prezent, chirurgia minim invazivd devine abordarea
electiva si majoritatea chisturilor pot fi rezecate cu succes, fie
toracoscopic, fie laparoscopic, atata timp cat este disponibil
un diagnostic imagistic exhaustive [21].

Concluzii

DTD sunt anomalii congenitale rare, care sunt localizate
pe toate ariile tractului digestiv. Manifestarile clinice variaza
in functie de localizare. lleonul prezinta cel mai frecvent im-
plicat, care poate fi diagnosticat prenatal frecvent. Examenul
ultrasonografic este metoda electiva pentru diagnosticarea
duplicatiilor gastrointestinale. CT si RMN poate fi necesara
pentru planificarea abordarii chirurgicale complicate. Desi
semnele ultrasonografice — perete dublu intr-un chist este
cel mai tipic pentru diagnosticul duplicatiei intestinale, con-
statarile semnului celor cinci straturi sau ,configuratia Y” a
stratului muscular sunt caracteristici mai specifice. Chisturile
complicate prezintd constatari imagistice atipice. Tratamentul
chirurgical este electiv si indicat din cauza complicatiilor se-
vere pe care le pot dezvolta. Diagnosticul este confirmat prin
examenul histopatologic.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Incidenta CH, UHT-E si UHT-C in populatia Republicii
Moldova in raport cu varsta, sexul si severitatea hipertensiu-
nii, precum si prevalenta simptomelor insotitoare si a tipu-
rilor de leziuni ale organelor tintd asociate acesteia.

Ipoteza de cercetare

Existd o particularitate a factorilor de risc pentru urgentele
hipertensive in populatia Republicii Moldova in raport cu var-
sta, sexul, manifestarile clinice si afectarea organelor tinta.

Noutatea adusa literaturii stiintifice din domeniu

A fost demonstrata incidenta factorilor de risc in CH, in-
clusiv UHT-C si UHT-E in populatia Republicii Moldova. S-a
demonstrat o predominare in structura CH a femeilor - 365
(57,9%) comparativ cu barbatii — 265 (42,8%). Pacientii tipici
care au prezentat crize hipertensive au avut varste cuprinse
intre 45-79 de ani, necomplianti la terapia antihipertensiva,
care au abandonat supravegherea la nivelul medicine pri-
mare, cu consum de alcool si forme rezistente la tratamentul
antihipertensiv, cu sindrom de rebound, precum si prezenta
bolilor renale si legate de sarcina.

Rezumat

Introducere. Criza hipertensiva (CH) este definita ca
avand niveluri ale tensiunii arteriale sistolice 2180 mmHg si/
sau niveluri ale tensiunii arteriale diastolice 2120 mmHg si
este de obicei observata la pacientii cu hipertensiune arteriala
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What is not known yet, about the topic

The incidence of HC, HTN-E and HTN-U in the population
of the Republic of Moldova in relation to age, sex and severity
of hypertension, as well as the prevalence of accompanying
symptoms and types of end-organ damage associated with it.

Research hypothesis

There is a peculiarity of risk factors for hypertensive emer-
gencies in the population of the Republic of Moldova in relation
to age, sex, clinical manifestations and target organ damage.

Article’s added novelty on this scientific topic

The incidence of risk factors in HC, including HTN-U and
HTN-E has been demonstrated in the population of the Re-
public of Moldova. It was demonstrated that there is a pre-
dominance of the HC structure in women - 365 (57.9%)
compared to men - 265 (42.8%). The typical patient who
presented with hypertensive crisis was aged between 45-79,
noncompliant with hypertensive therapy, lacking primary
care, using alcohol, medications and presenting with antihy-
pertensive withdrawal syndromes as well as renal and preg-
nancy-related diseases.

Abstract

Introduction. Hypertensive crisis (HC) is defined as hav-
ing levels of systolic blood pressure 2180 mmHg and / or lev-
els of diastolic blood pressure = 120 mmHg and is usually seen
in patients with essential hypertension and can lead to acute



Hypertensive crisis in emergency medical services

esentiala si poate duce la afectarea vasculara acuta a organe-
lor vitale. Obiectivul studiului reprezinta evaluarea incidentei
factorilor de risc si a prezentarii clinice a crizelor hipertensive
in serviciile medicale de urgenta in raport cu varsta, sexul, du-
rata si severitatea hipertensiunii, precum si prevalenta simp-
tomelor insotitoare si a manifestarilor clinic.

Material si metode. Studiul a fost realizat in perioada ia-
nuarie si mai 2020 si a inclus 630 de subiecti de ambele sexe,
cu varste cuprinse intre 29-92 si diagnosticati cu crize hiper-
tensive. Toti subiectii au fost impartiti In doua loturi: urgente
hipertensive comune (UHT-C) - 492 subiecti si urgente hiper-
tensive extreme (UHT-E) — 138 subiecti.

Rezultate. Subiectii de sex feminin au fost supra-reprezen-
tati semnificativ comparativ cu subiectii de sex masculin (365-
57,9% fata de 265-42,1%, p = 0,001). Varsta medie a subiectilor
de sex masculin a fost de 56,6 + 16,6 ani, in timp ce varsta medie
a subiectilor de sex feminin a fost de 68,4+12,6 ani. Majorita-
tea subiectilor apartineau grupei de varsta de 46-69 (86,2%)
ani, inclusiv - 88,4% cu UHT-C si 78,3% cu UHT-E. Urgentele
hipertensive comune au fost semnificativ mai frecvente compa-
rative cu urgentele hipertensive extreme (78,1% fata de 21,9%,
p <0,0001). Presiunea arteriald medie la subiectii cu criza hi-
pertensiva a fost de 216,86 + 24,7 / 122,16 + 17,6 mmHg.

Concluzii. UHT-C au fost semnificativ mai frecvente decat
UHT-E (78,1% vs. 21,9%, p <0,0001). Manifestarile clinice ale
UHT-E au fost; dificultati de respiratie (45,0%), dureri toraci-
ce (37,6%), dispnee (35,5%), deficit neurologic (29,4%), ce-
falee (28,8%), palpitatie (27,9%), aritmii (21,1%) si vederea
incetosatd (19,7%). Din totalul de 138 de pacienti cu UHT-E,
21,1% au avut un singur organ tinta implicat, 42,8% au avut
doua organe implicate, in timp ce 16,7% au avut trei organe
tinta implicate sub forma de ISNC, ISCV si IR si 19,6% au avut
implicarea a mai mult de trei organe tinta.

Cuvinte cheie: criza hipertensiva, urgente hipertensive co-
mune, urgente hipertensive extreme.

Introducere

Organizatia Mondiala a Sanatatii subliniaza ca bolile cardi-
ovasculare reprezintd aproximativ 17 milioane de decese pe
an, iar complicatiile cauzate de hipertensiunea arteriala repre-
zinta 9,4 milioane dintre aceste decese [8, 9]. Criza hiperten-
siva este una dintre complicatiile acute majore ale hiperten-
siunii, care duce la o internare de urgenta la spital [10, 11].
Un articol de sinteza pe aceasta tema arata ca prevalenta si
caracteristicile pacientilor cu crize hipertensive s-au schimbat
in ultimele patru decenii [37]. Cu toate acestea, morbiditatea
si mortalitatea sunt inca semnificative [16]. Versiunile anteri-
oare ale orientarilor americane [43] si europene [44] defineau
hipertensiunea arteriala ca valori ale TA = 140/90 mmHg. JNC
VII a introdus termenul de prehipertensiune pentru a defini
subiectii cu TA Intre 120-139 si / sau 80-89 mm Hg [10]. Ter-
menul se baza pe conceptul ca probabilitatea riscul de aparitie
a hipertensiunii arteriale la acesti subiecti este foarte mare,
apropiindu-se de 85-90% [3, 42].
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vascular damage of vital organs. Objective of the study is to
evaluate the incidence of risk factors and clinical presenta-
tion of hypertensive crises in emergency medical services in
relation to age, sex, duration and severity of hypertension, as
well as the prevalence of accompanying symptoms and clinical
manifestations.

Material and methods. The study was conducted be-
tween January and May 2020 and included 630 subjects of
both sexes, aged 29-92, and diagnosed with hypertensive cri-
sis. All subjects were divided into two groups: hypertensive
urgencies (HTN-U) - 492 subjects and hypertensive emergen-
cies (HTN-E) -138 subjects.

Results. Female subjects were significantly over-repre-
sented compared to male subjects (365-57.9% vs. 265-42.1%,
p=0.001). The average age of the male subjects was 56,6+16,6
years, while the female subjects’ average age was 68,4+12.6
years. The majority of subjects belonged to the age group of
46-69 (86.2%) years of age — 88.4% HTN-U and 78.3% HTN-
E. Hypertensive urgencies were significantly more common
than emergencies (78,1% vs. 21,9%, p<0.0001). The aver-
age blood pressure in subjects with hypertensive crisis was
216.86+24.7/122.16+17.6 mmHg.

Conclusions. HTN-U were significantly more common
than HTN-E (78,1% vs. 21,9%, p<0.0001). Clinical manifesta-
tions of HTN-E was shortness of breath (45.0%), chest pain
(37.6%), dyspnea (35.5%), neurological deficit (29.4%), head-
ache (28.8%), palpitation (27.9%), arrhythmias (21.1%) and
blurring of vision (19.7%). Out of the total 138 patients with
HTN-E, 21.1% had only one target organ involved, 42.8% had
two organs involved, whereas 16.7% had three target organs
involved in the form of CNSI, CVI and RI and 19.6% had more
than three target organ involvement.

Key words: hypertensive crisis, hypertensive urgencies,
hypertensive emergencies

Introduction

The World Health Organization points out that cardiovas-
cular diseases account for approximately 17 million deaths
per year, and complications from hypertension account for 9.4
millions of these deaths [8, 9]. Hypertensive crisis is one of
the major acute complications of hypertension, resulting in an
emergency admission to the hospital [10, 11]. A review article
on the subject shows that the prevalence and characteristics
of patients with hypertensive crisis have changed in the last
four decades [37]. However, morbidity and mortality are still
significant [16]. Previous versions of both American [43] and
European [44] guidelines defined hypertension with BP val-
ues=140/90 mmHg. The JNC VII introduced the term pre-hy-
pertension to define subjects with BP between 120-139 and/
or 80-89 mm Hg [10]. The term was based on the concept that
the residual risk for developing hypertension among these
subjects was very high, approaching 85-90% [3, 42].

In its current version, the European guidelines maintain
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in versiunea sa actuali, orientirile europene mentin ace-
easi clasificare a categoriilor TA continute in documentele
anterioare [44]. Hipertensiunea arteriala continua sa fie de-
finitd ca TA mai mare de 140/90 mmHg, cu pacientii hiper-
tensivi Impartiti in trei grade (gradele 1, 2 sau 3), in functie
de amploarea cresterii TA. Conform nivelurilor de presiune,
hipertensiunea a fost clasificata ca: usoara sau de gradul 1
(tensiunea arteriald 140-159 / 90-99 mmHg); moderata sau
de gradul 2 (tensiune arteriala 160-179 / 100-109 mmHg); si
severd sau de gradul 3 (tensiunea arterialda 2180/110 mmHg).

Prevalenta generald a hipertensiunii arteriale la adulti este
de aproximativ 30-45%, cu o prevalenta globala standardizata
in functie de gen de 24% si 20%, respectiv, la barbati si femei
[22, 24]. Potrivit sarcinii globale a maladiilor, hipertensiunea
arterial (HTA) este una dintre cele mai mari cauze de morbidi-
tate si mortalitate din Intreaga lume [15]. Conform constatari-
lor JNC-8, prevalenta hipertensiunii arteriale in populatia ge-
nerala este de 30-49%, crescand treptat odata cu varsta [48].
Anual, exista peste 17 milioane de decese din cauza bolilor
cardiovasculare la nivel mondial, dintre care 9,4 milioane sunt
atribuite cresterii tensiunii arteriale [45, 47]. Hipertensiunea
arteriala reprezintd, de asemenea, aproximativ 57 de milioane
de ani de viata ajustati pentru dizabilitate, ceea ce reprezinta
aproximativ 3,7% din totalul anilor de viata ajustati [45]. Po-
vara mare a bolii legata de hipertensiunea arteriala a motivat
Organizatia Mondiala a Sanatatii si Adunarea Mondiala a Sa-
natatii sa solicite o reducere cu 25% a hipertensiunii arteri-
ale pana in 2025 [25]. Hipertensiunea este principalul factor
de risc al bolilor coronariene, accidentului vascular cerebral
ischemic si hemoragic. Hipertensiunea este factorul major al
complicatiilor cardiace, accidentelor vasculare cerebrale, bo-
lilor de inim3, insuficientei renale, orbirii, inclusiv mortii pre-
mature si dizabilitatii [2].

In Republica Moldova, conform rezultatelor studiului CIN-
DI, prevalenta hipertensiunii arteriale la persoanele cu varste
cuprinse intre 25 si 64 de ani este de aproximativ 30% [34],
dar numarul cazurilor inregistrate conform statisticilor natio-
nale este mult mai mic. Conform datelor OMS, doar 60% dintre
pacientii hipertensivi stiu ca au hipertensiune, 39% dintre cei
care stiu primesc tratament si doar 10% dintre acestia sunt
sub control terapeutic, ceea ce inseamna ca din cei 792152 de
adulti hipertensivi din Republica Moldova, doar 475291 stiu
cd au hipertensiune, dintre care doar 185364 primesc trata-
ment antihipertensiv si doar 18536 dintre acestia sunt sub
control terapeutic.

Conform JNC 7 din 2003 si a Ghidului ACC / AHA 2017,
criza hipertensiva este definitd ca o crestere acuta a tensiu-
nii arteriale sistolice (TAs) >180 mmHg sau a tensiunii arte-
riale diastolice (TAd) >120 mm Hg [19]. Cu toate acestea, este
posibil ca nivelul absolut al tensiunii arteriale sa nu fie la fel
de important ca rata de crestere. Se estimeaza ca aproxima-
tiv 1-3% dintre pacientii cu hipertensiune arteriald dezvolta
la un moment dat o criza hipertensiva (Deshmukh 2011). JNC
8 nu a facut nicio modificare in definitie. Afectarea organelor
tinta poate fi definita ca afectarea acuta si disfunctia rezultan-
ta a ochilor (constatari ale fundoscopiei, cum ar fi hemoragiile,
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the same classification of BP categories contained in previ-
ous documents [44]. Hypertension continues to be defined as
BP greater than 140 / 90 mmHg, with hypertensive patients
divided into three categories (grades 1, 2, or 3), depend-
ing on the magnitude of BP elevation. According to the pres-
sure levels, hypertension was classified as: mild or grade 1
(blood pressure 140-159 / 90-99 mmHg); moderate or grade
2 (blood pressure160-179/100-109 mmHg); and severe or
grade 3 (blood pressure =180/110 mmHg).

The overall prevalence of hypertension in adults is around
30-45%, with a global age-standardized prevalence of 24%
and 20% in men and women, respectively [22, 24]. According
to the Global Burden of Disease, Hypertension (HTN) is one
of the biggest causes of morbidity and mortality across the
world [15]. According to the findings of JNC-8, the prevalence
of hypertension in the general population is 30-49%, gradu-
ally increasing with age [48]. Annually, there are over 17 mil-
lion deaths due to cardiovascular disease worldwide, of which
9.4 million are attributed to increased blood pressure [45, 47].
Hypertension also accounts for about 57 million disability-
adjusted life years which is about 3.7% of total adjusted life
years [45]. The high disease burden related to hypertension
has resulted in the World Health Organization and World
Health Assembly to call for a 25% reduction in uncontrolled
hypertension by 2025 [25]. Hypertension is the primary risk
factor of coronary heart disease, ischemic and hemorrhagic
stroke. Hypertension is major contributor of cardiac complica-
tions, stroke, heart diseases, kidney failure, blindness, includ-
ing premature death and disabilities [2].

In the Republic of Moldova, according to the results of the
CINDI study, the prevalence of hypertension in people aged 25
to 64 is about 30% [34], but the number of cases registered ac-
cording to national statistics is much lower. According to WHO
data, only 60% of hypertensive patients know that they have
hypertension, 39% of those who know receive treatment, and
only 10% of them are under therapeutic control, meaning that
of the 792,152 hypertensive adults in the Republic of Moldova,
only 475,291 know that they have hypertension, of which only
185,364 receive antihypertensive treatment and only 18,536
of them are under therapeutic control.

According to the 2003 JNC 7 and to the ACC/AHA Guideline
2017, hypertensive crisis is defined as an acute elevation of
systolic blood pressure (SBP) >180 mmHg or diastolic blood
pressure (DBP) >120 mm Hg [19]. However, the absolute level
of blood pressure may not be as important as the rate of in-
crease. It is estimated that approximately 1-3% of patients
with hypertension develops hypertensive crisis at some point
(Deshmukh 2011). JNC 8 has not made any changes in the
definition. Target organ damage can be defined as the acute
damage and resulting dysfunction of the eyes (fundoscopy
findings, such as hemorrhages, exudates, or papilledema), the
brain (hypertensive encephalopathy), the heart (acute pulmo-
nary edema), or the kidneys (acute renal failure) [4, 5].

Complications of increased blood pressure account for
45% of all heart disease deaths and 51% of all stroke related
deaths [8]. Blood pressure has a continuous relationship with
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exudatele sau edemul papilei), creierului (encefalopatie hiper-
tensiva), inima (edem pulmonar acut, IMA) sau rinichi (insufi-
cientd renald acutd) [4, 5].

Complicatiile cresterii tensiunii arteriale reprezinta 45%
din totalul deceselor cauzate de boli de inima si 51% din toate
decesele legate de accidentele vasculare cerebrale [8]. Hiper-
tensiunea arteriala are o relatie continua cu aparitia acciden-
tului vascular cerebral, a infarctului miocardic, a insuficientei
cardiace, a bolilor arterelor periferice si a bolii renale in stadiu
final [7]. CH este o patologie clinica severa in care o creste-
re brusca a tensiunii arteriale poate duce la leziuni vasculare
acute ale organelor vitale, astfel incat detectarea in timp util,
evaluarea si tratamentul adecvat sunt cruciale pentru proteja-
rea functiei organelor tint3, ameliorarea simptomelor, reduce-
rea complicatiilor si imbunatatirea prognosticului clinic [27,
31]. UHT-E sunt definite ca cresteri severe ale TA (>180/120
mm Hg) asociate cu dovezi ale deteriorarii organelor tinta
noi sau agravarea celor existente [30]. Rata de deces la un
an asociata urgentelor hipertensive extreme este > 79%, iar
supravietuirea medie este de 10,4 luni daca urgenta nu este
tratata [28]. UHT-C este definita ca TA necontrolata fara afec-
tarea sau deteriorarea organelor tinta [20]. Prezentarile cli-
nice specifice a urgentelor hipertensive includ hipertensiunea
arteriala maligna, encefalopatia hipertensiva, hemoragia cere-
brald, accidentul vascular cerebral acut, sindromul coronarian
acut, edemul pulmonar cardiogen, anevrismul / disectia de
aortd, feocromocitomul, preeclampsia severa si eclampsia si
microangiopatia trombotica hipertensivi cu hemoliza [29]. In
ciuda definitiei clare, abordarea crizei hipertensive este con-
troversata si depinde in primul rand de un diagnostic corect si
de dificultati in evaluarea si diferentierea subcategoriilor [22].
UHT-C si UHT-E ar trebui sa fie diferentiate de o pseudo-criza
hipertensiva, care se caracterizeaza printr-o crestere tranzito-
rie a tensiunii arteriale in timpul evenimentelor dureroase sau
emotionale, cum ar fi cefaleea, vertijul, anxietatea sau sindro-
mul de panica. La pacientii care sufera de pseudo-crize, indife-
rent de nivelurile tensiunii arteriale, nu exista nici dovezi ale
leziunilor acute ale organelor tinta, nici ale unei amenintari
imediate asupra prognosticului vital, atunci cand pacientul
este evaluat prin mijloace obisnuite (anamneza, examen fizic,
fundoscopie, teste biochimice, electrocardiografie, radiografie
toracica si tomografie computerizata a creierului) [21, 22].
Acestia sunt de obicei pacienti hipertensivi, care, desi sunt sub
tratament, nu sunt controlati si, prin urmare, sunt directionati
catre unitatea de urgentd a unui spital. Acesti pacienti sunt
oligosimptomatici sau asimptomatici, dar nivelul tensiunii ar-
teriale este foarte ridicat. Este important de remarcat faptul
cd, In aceste cazuri, sunt necesare noi consultatii medicale si
reevaluari [46].

Un alt grup de pacienti hipertensivi pot avea o crestere
a tensiunii arteriale tranzitorie cauzata de orice eveniment
emotional, dureros sau inconfortabil, cum ar fi migrena, ver-
tijul, durerile de cap vasculare, durerile de origine musculo-
scheletale si manifestari ale tulburarilor de panica care carac-
terizeaza o pseudo-criza hipertensiva [40].

Din aceste considerente ne-am propus evaluarea inciden-
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the occurrence of stroke, myocardial infarction, heart failure,
peripheral artery disease, and end stage renal disease [7]. HC
is a severe clinical condition in which a sudden increase in ar-
terial blood pressure can lead to acute vascular damage of vi-
tal organs, so timely detection, evaluation and adequate treat-
ment are crucial to protect target organ function, ameliorate
symptoms, reduce complications, and improve clinical out-
comes [27, 31]. HTN-E are defined as severe elevations in BP
(>180 / 120 mm Hg) associated with evidence of new or wors-
ening target organ damage [30]. The 1-year death rate associ-
ated with hypertensive emergencies is >79%, and the median
survival is 10.4 months if the emergency is left untreated [28].
HTN-U is defined as uncontrolled BP without failure or dam-
age to the target organ [20]. Specific clinical presentations of
hypertensive emergencies include malignant hypertension,
hypertensive encephalopathy, cerebral hemorrhage, acute
stroke, acute coronary syndrome, cardiogenic pulmonary
edema, aortic aneurysm/dissection, phaeochromocytoma and
severe preeclampsia and eclampsia and hypertensive throm-
botic microangiopathy with hemolysis and thrombocytopenia
[29]. Despite the clear definition, the approach to hypertensive
crisis is controversial and primarily depends on a correct diagnosis
and difficulties in assessment and differentiation of the subcat-
egories [22]. HTN-U and HTN-E should be distinguished from
a hypertensive pseudo crisis, which is characterized by a tran-
sient elevation of the blood pressure during painful or emo-
tional events, such as headache, rotational dizziness, anxiety,
or panic syndrome In patients experiencing a pseudo crisis,
regardless of blood pressure levels, neither evidence of acute
target-organ lesions nor an immediate life threat exits, when
the patient is assessed through usual means (anamnesis,
physical examination, fundoscopy, biochemical tests, electro-
cardiography, chest X-ray, and computerized tomography of
the brain) [21, 22]. These are usually hypertensive patients,
who, although under treatment, are not controlled, and are,
therefore, referred to the emergency unit of a hospital. These
patients are oligosymptomatic or asymptomatic, but their
blood pressure levels are very elevated. It is worth noting that,
in these cases, new medical counseling and a reassessment
are required [46].

Another group of hypertensive patients may have a tran-
sient blood pressure elevation caused by any emotional, pain-
ful, or uncomfortable event, such as migraine, vertigo, vascular
headaches of muscle-skeletal origins, and manifestations of
panic disorder which also characterize a hypertensive pseudo
crisis [40]. Objective of the study is to evaluate the incidence of
risk factors and clinical presentation of hypertensive crises, as
well as the prevalence of accompanying symptoms and clinical
manifestation in the emergency medical services in relation to
age, sex and severity of hypertension.

Material and methods

The study was conducted from January to May 2020 and in-
cluded 630 subjects of both sexes, aged 29-92 with a diagnosis
of hypertensive crises. The aforementioned study was based
on the evaluation of 693 EMS statistical forms (SF no. 110 / e
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tei factorilor de risc si a prezentarii clinice a crizelor hiperten-
sive, precum si prevalenta simptomelor insotitoare si a mani-
festarilor clinice in serviciile medicale de urgenta in raport cu
varsta, sexul si severitatea hipertensiunii arteriale.

Material si metode

Studiul a fost realizat in perioada ianuarie - mai 2020 si a
inclus 630 de subiecti de ambele sexe, cu varste cuprinse intre
29 si 92 de ani, cu un diagnostic de criza hipertensiva. Stu-
diul mentionat anterior s-a bazat pe evaluarea a 693 de for-
mulare statistice (FS nr. 110 / e Aprobat de MSM si PS prin
ordinul nr. 1079 din 30.12.2016) ale pacientilor cu CH. Dupa
examinarea tuturor formularelor statistice, 630 de pacienti
care indeplineau criteriile au fost inclusi in studiu si au fost
confirmati clinic, rata de raspuns a fost de 90,9%. Toti subiec-
tii au fost Impartiti In doua grupuri: UHT-C (492 subiecti) si
UHT-E (138 subiecti). Pacientii cu UHT-E au fost mai in varsta
(p <0,001) si au avut un stil de viata mai sedentar decat cei cu
UHT-C. Pentru definirea CH au fost utilizate criteriile propuse
de JNC 7 [10]. In DMU toti pacientii au fost supusi examinarii
fizice si testelor de diagnostic dupa semnarea unui formular
de consimtamant informat, aprobat anterior de comitetul de
cercetare in domeniul eticii. Din fisa medicala a pacientului a
fost stabilit istoricul de diabet zaharat diagnosticat de medic
(DZ), al bolii renale cronice (BCR), al bolii ischemice ale inimii
(CI) si al accidentului vascular cerebral.

Varsta medie a pacientilor inclusi in studiu a fost de 58,5 +
27,7 ani, incluzand 365 (57,9%) femei cu varsta medie de 68,4
+ 12,6 ani si 265 (42,1%) barbati cu varsta medie de 56,6 *
16,6 ani. Pentru a studia mortalitatea si morbiditatea popula-
tiei prin crize hipertensive, au fost analizate si rapoartele sta-
tistice ale MSM si PS pentru perioada 2014-2020 (FS nr. 30-sa-
ndtate, FS nr. 12-sandtate). UHT-C si UHT-E au fost clasificate
pe baza implicarii organelor tintd la prezentare. O UHT-E a fost
diferentiata de o UHT-C In baza istoricului clinic, a examenului
fizic si a testelor diagnostice relevante (teste de sange, radio-
grafie toracica, electrocardiograma, fundoscopie si tomogra-
fie). Toate cazurile in care cresterea tensiunii arteriale a fost
asociata cu unul sau mai multe tipuri de leziuni acute sau in
curs de desfasurare a organelor tinta au fost clasificate ca ur-
gente hipertensive extreme, cu codurile lor corespunzatoare
conform Clasificarii Internationale a Maladiilor - revizia a 10-
a, prezentate in Tabelul 1.

In absenta implicirii organelor tint3, toate cazurile de crizi
hipertensiva au fost considerate urgente hipertensive comu-
ne. O anchetd de introducere a datelor a fost conceputa pentru
a introduce informatiile clinice ale fiecarui pacient.

Analiza statistica a rezultatelor obtinute a fost realizata fo-
losind pachetul de stiinte sociale (SPSS 19.0) si versiunea Mi-
crosoft Excel 2010. Intervalele de incredere au fost calculate
la nivelul de 95%. O valoare a lui p sub 0,05 a fost considerata
semnificativa statistic. Variabilele continue au fost exprimate
ca medie + DS. Variabilele demografice si factorii de risc au
fost, de asemenea, analizati in termeni de frecventa si procen-
te. Pentru a compara caracteristicile pacientilor cu UHT-C cu
cele ale pacientilor cu UHT-E, testul t Student a fost utilizat
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Approved by MHL and SP by order no. 1079 of 30.12.2016) of
patients with HC, so the response rate is 90.9%. After examin-
ing all the records, 630 patients who met the criteria were in-
cluded in the study and were clinically confirmed. All subjects
were divided into two groups: HTN-U (492 subjects) and HTN-
E (138 subjects). Patients with HTN-E were older (p<0.001)
and lead a more sedentary lifestyle, than those with HTN-U.
The criteria proposed by the Seventh Joint National Commit-
tee were used for the definition of HC [10]. All patients under-
went physical examination and diagnostic tests after signing
an informed consent form, previously approved by the ethics
research committee. A history of physician-diagnosed dia-
betes mellitus (DM), chronic kidney disease (CKD), ischemic
heart disease (IHD), DM and stroke was noted from the pa-
tient’s medical record file.

The mean age of the patients included in the study was
58.5 £ 27.7 years, including 365 (57.9%) women with a mean
age of 68.4 + 12.6 years and 265(42.1%) men with a mean
age of 56.6 * 16.6 years. In order to study the mortality and
morbidity of the population by hypertensive crises, the statis-
tical reports of MHL and SP were also analyzed for the period
2014-2020 (SR no. 30-health, ST no. 12-health). HTN-U and
HTN-E were classified based on the involvement of target or-
gans at presentation. A HTN-E was distinguished from a HTN-U
on the basis of clinical history, physical examination, and rel-
evant diagnostic tests (blood test, chest x-ray, electrocardio-
gram, fundoscopy and CT scan). All cases in which blood pres-
sure elevation was associated with 1 or more types of acute
or ongoing target-organ lesions were classified as hyperten-
sive emergencies, with their respective codes according to the
International Classification of Diseases — ICD 10-th revision,
shown in Table 1.

In the absence of target organ involvement, all cases of hy-
pertensive crisis were considered hypertensive urgencies. A
special data entry sheet was designed to enter the clinical in-
formation of each patient.

Statistical analysis of the results obtained was performed
using the Social Science Package (SPSS 19.0) and the Microsoft
Excel 2010 version. The confidence intervals were calculated
at the level of 95%. A p value below 0.05 was considered sta-
tistically significant. Continuous variables were expressed as
mean * SD. Demographic variables and risk factors were also
analyzed in terms of frequency and percentage. In order to
compare the characteristics of the patients with HTN-U with
those of patients with HTN-E, the Student t test was used for
the quantitative variables, and the “x2” and proportional tests
were used for the qualitative variables.

Results

Out of 630 patients, 265 (42.8%) were male and
365(57.9%) were female and the mean age of the patients at
the time of HC was 58.5 *+ 27.7 years (Table 2). Age distribution
of the patients with hypertensive crises are shown in Figure 1.

The age distribution of patients with HC showed that over-
all about 86.2 % of patients were in the 46-79 age group, 7.8
% patients were in the 29- 45 age group, and 6.2% of patients



Hypertensive crisis in emergency medical services

MJHS 26(1)/2021

Tabelul 1. Situatii caracterizate ca urgente hipertensive extreme si codurile respective In conformitate cu Codul International

al Maladiilor (CIM 10).

Table 1. Situations characterized as hypertensive emergencies and their respective codes according to the International Code of

Diseases (ICD 10).

Ne Diagnostic CIM
Diagnostic ICD

1 Encefalopatie hipertensiva 1.67.4
Hypertensive encephalopathy

2 Ictus 1.64
Stroke

3 Accident vascular ischemic 1.63
Ischemic stroke

4 Hemoragie intracerebrala (accident vascular hemoragic) L.61
Intracerebral hemorrhage (hemorrhagic stroke)

5 Hemoragie subarahnoidiana 1.60
Subarachnoid hemorrhage

6 Edem pulmonar acut (EPA) ].81
Acute pulmonary edema (APE)

7 Insuficientd cardiaca congestiva (ICC) 1.50
Congestive heart failure (CHF)

8 Insuficienta de ventricul stang (IVS) 1.50.1
Left ventricular failure (LVF)

9 Disectie de aorta 171

Dissection of aorta
10 Infarct miocardic acut
Acute myocardial infarction (AMI)

11 Angina pectoral instabila
Unstable angina

12 Insuficientd renald in progresie
Progressive renal failure

13 Eclampsie
Eclampsia

14 Glomerulonefrita acuta

Acute glomerulonephritis

121/122/1.23

1.20 / 1.24

N.17 / N.19

0.14/0.15

N.00 / N.05

Nota CIM - Clasificarea internationald a maladiilor
Note: ICD - International Code of Diseases

pentru variabilele cantitative, iar testele ,x2” si proportionale
au fost utilizate pentru variabilele calitative.

Rezultate

Din 630 de pacienti, 265 (42,8%) au fost barbati si 365
(57,9%) femei, iar varsta medie a pacientilor la momentul CH
a constituit 58,5 + 27,7 ani. Distributia in functie de varsta a
pacientilor cu crize hipertensive este prezentata in Figura 1.

Distributia in functie de categoria varsta a pacientilor cu
CH ne-a demonstrat ca, in general, aproximativ 86,2% dintre
pacienti au fost in categoria de varsta 46-79, 7,8% din pacienti
in grupa de varsta 29-45 si 6,2% dintre pacienti aveau peste
80 de ani. Distributia in functie de varsta a pacientilor cu UHT-
C a aratat ca cele mai afectate categorii de varsta au fost 70-
79 ani - 246 (50,0%), 46-69 ani - 189 (38,4%), 20 (4,1%) au
avut peste 80 de ani, si 38 (7,7%) au avut varsta sub 45 de ani.
Distributia in functie de varsta a pacientilor cu UHT-E a de-
monstrat ca cele mai afectate categorii de varsta au fost 70-79
ani 61 (44,2%), 46-69 ani 47 (34,1%), In timp ce peste 80 ani
au fost 19 (13,8%) si 11 (8,0%) au avut varsta sub 45 de ani.

were over 80 years old. The age distribution of patients with
HTN-U showed that the most affected age categories were
70-79 years - 246 (50.0%), 46-69 years - 189 (38.4 %), 20
(4.1%) were over 80 years old, and 38 (7.7%) were under 45.
Age distribution of patients with HTN-E showed that the most
affected age categories were 70-79 years 61 (44.2 %), 46-69
years 47(34.1%), while were 19 (13.8%) were over 80 and 11
(8.0%) were under 45.

Descriptive characteristics of the study population are
shown in Table 2. The age range of the study group was 29-
92 years. 492 patients (78.1%) had HTN-U and 138 patients
(21.9%) had HTN-E. The mean age was 62.2 = 16.5 years in
HTN-E group and 62.8 + 17.8 years in HTN-U group.

In HTN-E group of patients, 67(25.3%) were male and 71
(19.4%) were female. In the HTN-U group of patients, 198
(40.2%) were male and 294 (59.8%) were female. Female
subjects were significantly over - represented compared to
male subjects (365-57.9% vs. 265 - 42.1%, p<0.001). The av-
erage age of male subjects was 56,6 +16,6 years, while female
subjects’ average age was 68,4 + 12.6 years (p<0.0001). Most
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Fig. 1 Distributia in functie de categoria de varsta a pacientilor cu criza hipertensiva.
Fig. 1 Age distribution of the patients with hypertensive crises.

Caracteristicile descriptive ale lotului de studiu sunt pre-
zentate in Tabelul 2. Intervalul categoriilor de varsta al lotu-
lui de studiu a fost cuprins intre 29-92 de ani. 492 pacienti
(78,1%) au avut UHT-C si 138 pacienti (21,9%) au avut UHT-E.
Varsta medie a fost de 62,2 + 16,5 ani in grupul UNT-E si 62,8
+ 17,8 ani in grupul UHT-C.

In grupul de pacienti cu UHT-E, 67 (25,3%) a barbati si 71
(19,4%) femei. In grupul de pacienti cu UHT-C, 198 (40,2%)
au fost barbati si 294 (59,8%) femei. Subiectii de sex feminin
au fost supra-reprezentati semnificativ comparativ cu subiec-
tii de sex masculin (365-57,9% fata de 265-42,1%, p<0,001).

subjects belonged to the 46-79 age group (86.2%) with 78.3%
HTN-E and 88.4% HTN-U. HTN-U were significantly more
common than HTN-E (78,1% vs. 21,9%, p<0.0001).

Of the HC patients included in the study, the incidence
of different risk factors was as follows: physical inactivity
(86.7%), history of HTN (84.6%), smoking (63.3), alcohol use
(48.7%), obesity (44.2%) and diabetes mellitus (23.8%). The
incidence of different risk factors in HTN-E patients showed
hypertension (86.2%), physical inactivity (71.1%), alcohol
use (55.8%), obesity (55.1%), diabetes mellitus (30.4%)
and 28.3% smoking (69.1%). The major risk factors in HTN-
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Tabelul 2. Caracteristicile descriptive ale lotului de studiu, medie + DS sau numar (%).
Table 2. Descriptive characteristics of the study population, mean + SD or number (%).

Crize hipertensive

Urgente hipertensive extreme

Urgente hipertensive comune

Indicatori
12 d;i:tg:; Hypertensive crisis Extreme hypertensive emergencies Common hypertensive emergencies p
(total=630) (n=138) (n=492)
Barbati
barbat 265 (42,1%) 57 (41,3%) 208 (42,3%) ns
Varst di
arsta medie 56,616,6 60,4+12,8 52,8164 <0,05
Mean age
Femei
0, 0, 0,
Women 365 (57,9%) 81 (58.7%) 284 (57.7%) ns
Varsta medie 68.4+12.6 66,2 +20,2 70,6+18,4 <0,05
Mean age
Ambele sexe 630 (100%) 138 (21,9%) 492 (78,1%) <0,001
Both sexes 0 77 7 ’
Vérsta medie
58,5+27,7 62,2+16,5 54,7 +17,4 <0,001
Mean age
Factori de risc // Risk factors
Consum de alcool
0, 0, 0,
Alchohol use 307 (48,7%) 77 (55,8%) 230 (46,5%) <0,05
Fumatul
9 ,39 9 9,19 1,6 A
Smoking 398 (63,3%) 5(69,1%) 303 (61,6%) <0,05
Diabetul zaharat
0, 0, 0,
Diabetes mellitus 145 (23,8%) 42 (30,4%) 103 (20,9%) <0,001
Obezitate
278 (44,29 76 (55,19 202 (41,19 0,001
Obesity ( %) ( %) ( %) <
Sedentarism
4 9 1,19 44 1,19 1
Phisical inactivity 546 (86,7%) 98 (71,1%) 8(91,1%) <0,000
Istoric de HTA
533 (84,69 119 (86,29 414 (84,29
History of HTN ( %) ( %) ( %) ns
TAs 1 H
s la prezentare (mmHg) 216,36£24,7 234,47£28,9 198,22+20,5 <0,001
SBP at presentation (mmHg)
TAd la prezentare (mmHg)
+ + +
DBP at presentation (mmHg) 120,16%17,6 120,86+19,5 119,24+15,7 ns
Utili d di t lat
ilizare de r'ne '1camen e regula 229 (36,4%) 45 (32,6%) 197 (40,1%) <0,001
Regular medication use
Abandonul trat; tului
andonu’ tratamentuiut 304 (48,3%) 86 (62,3%) 218 (44,3%) <0,001
Stop medication
Hipertensiune arteriald (HTA - 533) // Arterial hypertension (HTN - 533)
HTA, grad I
63 (11,89 13 (9,49 50 (10,29
HTN, stage | ( %) (9:4%) ( %) ns
HTA, grad II
189 (35,59 59 (42,79 130 (26,49 0,0001
HTN, stage II ( %) ( %) ( %) <
HTA,grad 11
281 (52,7%) 47 (34,1%) 234 (47,6%) <0,001

HTN, stage III

Notd / Note: HTA - hipertensiune arteriala / HTN-Hypertension, Tas - tensiune arteriala sistolica / SBP - Systolic blood pressure, TAd - tensiune arteriald

diastolica / DBP - Diastolic blood pressure.
ns - nesemnificativ / non significant.

Varsta medie a subiectilor de sex masculin a fost de 56,6 +
16,6 ani, in timp ce varsta medie a subiectilor de sex feminin
a fost de 68,4 + 12,6 ani (p<0,0001). Majoritatea subiectilor
apartineau grupei de varsta 46-79 (86,2%), inclusiv 78,3% in
UHT-E si 88,4% In UHT-C. UHT-C au fost semnificativ mai frec-
vente comparative cu UHT-E (78,1% vs. 21,9%, p<0,0001).
Dintre pacientii cu CH inclusi in studiu, incidenta factorilor
de risc a fost urmatoarea: inactivitatea fizica (86,7%), istoricul

U were: physical inactivity (91.1%), hypertension (84.2%),
smoking (61.6%), alcohol use (41.1%), obesity (41.1%) and
diabetes mellitus (20.9%).

The data showed that patients with HTN-E were older
than patients with a HTN-U (62.2+16.45 versus 54.7+17.4
years, p<0.001) and had greater blood pressure (234,47+28.9/
120.86%19.5 mmHg versus 198.22+20.5/119.24+15.7 mmHg,
p <0.001).
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de HTA (84,6%), fumatul (63,3), consumul de alcool (48,7%),
obezitatea (44,2%) si diabetul zaharat (23,8%). Incidenta fac-
torilor de risc la pacientii cu UHT-E a demonstrate prezenta
hipertensiunii arteriale (86,2%), inactivitatii fizice (71,1%),
consumului de alcool (55,8%), obezitatii (55,1%), diabetul
zaharat (30,4%) si a fumatului (69,1%). Factorii de risc ma-
jori in UHT-C au fost: inactivitatea fizica (91,1%), hipertensi-
unea arteriala (84,2%), fumatul (61,6%), consumul de alcool
(41,1%), obezitatea (41,1%) si diabetul zaharat (20,9%).

Datele studiului au aratat ca pacientii cu UHT-E au fost
mai In varsta decat pacientii cu UHT-C (62,2 + 16,45 fata de
54,7 + 17,4 ani, p <0,001) si aveau tensiune arteriala mai mare
(234,47 £ 28,9 / 120,86 + 19,5 mmHg fata de 198,22 + 20,5 /
119,24 + 15,7 mmHg, p<0,001).

Factorii de risc pentru urgentele hipertensive comune si
urgentele hipertensive extreme sunt prezentati in Tabelul 2.
Hipertensiunea arterial a fost cel mai frecvent factor de risc in
ambele tipuri de urgente hipertensive. Conform rezultatelor
studiului, tensiunea arteriald medie la subiectii cu criza hiper-
tensiva a fost de 216,36 * 24,7 / 120,16 + 17,6 mm Hg, tensiu-
nea arteriala medie In UHT-E a fost de 234,47 + 28,9 / 120,86
+ 19,5 mm Hg si in UHT-C 198,22 + 20,5 / 119,24 * 15,7 mm
Hg; 533 (84,6%) pacienti cu CH au avut antecedente de hiper-
tensiune arteriald, inclusiv 119 (86,2%) pacienti cu UHT-E si
414 (84,2%) pacienti cu UHT - C.

Rezultatele studiului nostru au aratat ca doar 36,4% dintre
pacientii cu CH au primit tratament regulat cu medicamen-
te antihipertensive, inclusiv 32,6% din grupul de pacienti cu
UHT-E si 40,1% din grupul de pacienti cu UHT-C. in acelasi
timp, dintre toti pacientii cu CH inclusi in studiu, 304 (48,3%)
pacienti au renuntat la tratament antihipertensiv, inclusiv 86
(62,3%) pacienti cu UHT-E si 218 (44,3%) pacienti cu UHT-
C. Dintre cei 533 de pacienti hipertensivi inclusi in studiu,
UHT-E a fost inregistrate la 119 (23,3%) pacienti si UHT-C la
414 (77,7%) pacienti. Rezultatele studiului au aratat ca CH au
fost inregistrate la 63 (11,8%) pacienti cu HTA grad 1, 1a 189
((35,5%) pacienti cu HTA grad 2 si la 281 (52,7%) pacienti
cu HTA grad 3. UHT-E au fost Inregistrate la 13 (9,4%) paci-
enti cu HTA grad 1, la 59 (42,7%) pacienti cu HTA grad 2 si la
47 (34,1%) pacienti cu HTA grad 3. In acelasi timp, UHT-C a
fost diagnosticat la 50 (10,2%) pacienti cu HTA grad 1, 1a 130
(26,4%) pacienti cu HTA grad 2 si la 234 (47,6%) pacienti cu
HTA grad 3.

Semnele si simptomele pacientilor cu urgente hipertensi-
ve comune si urgente hipertensive extreme sunt prezentate in
Tabelul 3. in lotul de studio cu CH, in general, cele mai frec-
vent Intalnite semne si simptome (in ordine descrescanda) au
fost: cefaleea (54,9%), dificultdtile de respiratie (32,8%), pal-
pitatiile (15,4%) durerea toracica (14,3%), dispneea (12,5%),
epistaxisul (12,5%), somnolenta (11,3%), deficitul neurologic
(10,8%), agitatia psihomotorie (10,5%), tulburarile de vedere
(10,3 ), ametelile (10,0%) si paresteziile (9,7%).

In studiul nostru pacientii cu UHT-C au prezinti frecvent
cefalee (62,2%), dificultdti de respiratie (29,4%), somnolen-
ta (12%), palpitatii (11,7%), agitatie psihomotorie (10,0%),
ameteli (8,9%), parestezie (8,0%), lesin (8,0%), vedere ince-

Crizele hipertensive in serviciile medicale de urgentd

Risk factors for hypertensive urgency and emergency are
shown in Table 2. Hypertension was the most common risk
factor in both types of hypertensive crises. According to the
results of the study the average blood pressure in subjects
with hypertensive crisis was 216.36 + 24.7 / 120.16 = 17.6
mmHg, the average blood pressure in HTN-E was 234,47
+ 28.9 / 120.86+19.5 mmHg and in HTN-U 198.22 + 20.5 /
119.24+15.7 mmHg; 533 (84.6%) patients with HC had a his-
tory of hypertension, including 119 (86.2%) patients with
HTN-E and 414 (84.2%) patients with HTN-U.

The results of our study showed that only 36.4% of pa-
tients with HC received regular treatment with antihyper-
tensive drugs, including 32.6% of the group of patients with
HTN-E and 40.1% of the group of patients with HTN-U. At
the same time, of all HC patients included in the study, 304
(48.3%) patients dropped out of treatment, including 86
(62.3%) patients with HTN-E and 218 (44.3%) patients with
HTN-U. Of the 533 hypertensive patients included in the study,
HTN-E was recorded in 119 (23.3%) patients and HTN-U in
414 (77.7%) patients. The results of the study showed that HC
were registered in 63 (11.8%) patients with HTN grade 1, in
189 ((35.5%) patients with HTN grade 2, and in 281 (52.7%)
patients with HTN grade 3. HTN-E were recorded in 13 (9.4%)
patients with HTN grade 1, in 59 (42.7%) patients with HTN
grade 2 and in 47 (34.1%) patients with HTN grade 3. At the
same time HTN-U was diagnosed in 50 (10.2%) patients with
HTN gradel, in 130 (26.4%) patients with HTN grade 2 and in
234 (47.6%) patients with HTN grade 3.

Signs and symptoms of patients with hypertensive urgency
and emergency are presented in Table 3. In the HC study group
in general, the most commonly found signs and symptoms
(in descending order) were: headache (54.9%), shortness of
breath (32.8%), palpitation (15.4%) chest pain (14.3%), dys-
pnea (12.5%), epistaxis (12.5%), drowsiness (11.3%), neuro-
logical deficit (10.8%), psychomotor agitation (10.5%), blurry
vision (10.3%), dizziness (10.0%) and paresthesia (9.7%).

In our study HTN-U frequently present with headache
(62,2%), shortness of breath (29.4%), drowsiness (12%),
palpitations (11.7%), psychomotor agitation (10.0%), dizzi-
ness (8.9%), paresthesia (8.0%), faintness (8.0%), blurring
of vision (7.8%), chest pain (7.8), dyspnea (6.2%), vomiting
(5.7%), neurological deficit (5.4%), syncope (5.4%) and ar-
rhythmias (4.7%).

The most common symptoms of HTN-E patients were
shortness of breath (45.0%), chest pain (37.6%), dyspnea
(35.5%), neurological deficit (29.4%), headache (28.8%),
palpitation (27.9%), arrhythmias 921.1%), blurring vision
(19.7%), paresthesia (15.7%), vomiting (14.2%), dizziness
(13.7%), psychomotor agitation (12.7%), drowsiness (8.7%),
faintness (6.7%), syncope (5.8%), epistaxis (5.8%) and coma
(2.7%).

Target organ damage (TOD)

The types of end-organ damage associated with hyper-
tensive emergencies are presented in Table 4. Cardiovascular
System Involvement (CVSI): out of 138 patients, 42 (30.2%)
had left ventricular hypertrophy, 34 (24.8%%) had acute pul-
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Tabelul 3. Semne si simptome ale pacientilor cu urgente hipertensive comune si urgente hipertensive extreme.
Table 3. Signs and symptoms of patients with hypertensive urgency and emergency.

Semne si simptome

Crize hipertensive

Urgente hipertensive comune

Urgente hipertensive extreme

Signs and symptoms Hypertensive crisis Common hypertensive emergencies Extreme hipertensive emergencies p
n=630 n=492 n=138
Dureri de cap
0, 0, 0,
Headache 346 (54,9%) 306 (62,2%) 40 (28,8%) <0,0001
Stare de lesin 48 (7,6%) 39 (8%) 9 (6,7%) ns
Faintness o ° i
Dificultati respiratorii
Shortness of breath 207 (32,8%) 145 (29,4%) 62 (45,0%) <0,001
Agitatie psihomotorie
Psychomotor agitation 66 (10,5%) 49 (10%) 17 (12,7%) ns
Deficit neurologic 68 (10,8%) 27 (5,4%) 41 (29,4%) <0,001
Neurological deficits o o i ’
Dispnee
79 (12,59 30 (6,29 49 (35,59 0,001
Dyspnea ( %) (6,2%) ( %) <
Dureri toracice
90 (14,39 38 (7,89 52 (37,69 0,0001
Chest pain 0( %) (7,8%) ( %) <0,00
Parestezie
61 (9,79 39 (8,09 22 (15,79 0,05
Paresthesia (9.7%) (8.0%) ( %) <
Sincope
35 (5,69 27 (549 8 (5,89
Syncope (5.6%) (5:4%) (5,8%) ns
Palpitatii 97 (15,4%) 58 (11,7%) 39 (27,9%) <0,05
Palpitation R 7 o ’
Aritmii
51 (8,19 23 (4,79 29 (21,19 0,05
Arrhythmias (8,1%) (4.7%) ( %) <
Voma
43 (6,89 23 (5,79 20 (14,29 0,05
Vomiting (6,8%) (5.7%) (14,2%) <
Coma
0, - 0,
Coma 4(0,63%) 4(2,7%) <0,05
Epistaxis
79 (12,59 71 (14,49 8 (5,89 0,001
Epistaxis ( %) ( %) (5,8%) <
Somnolenta
7 0, 0, 0,
Drowsiness 71 (11,3%) 59 (12,0%) 12 (8,7%) <0.05
Ameteli
. 63 (10,09 44 (8,99 19 (13,79 0,05
Dizziness ( %) (8,9%) ( %) <
Vedere Incetosata
i 65 (10,39 38 (7,89 27 (19,79 0,001
Blurring of vision ( %) (7.8%) ( %) <
Alt
¢ 235 (37,3%) 196 (39,8%) 39 (27,9%) <0,05

Others

Nota / Note: ns - nesemnificativ / non significant.

tosata (7,8%), dureri toracice (7,8), dispnee (6,2%), varsaturi
(5,7%), deficit neurologic (5,4%), sincopa (5,4%) si aritmii
(4,7%).

Cele mai frecvente simptome ale pacientilor cu UHT-
E au fost dificultati de respiratie (45,0%), dureri toracice
(37,6%), dispnee (35,5%), deficit neurologic (29,4%), cefalee
(28,8%), palpitatie (27,9%), aritmii 921,1%), vedere inceto-
satd (19,7%), parestezie (15,7%), varsaturi (14,2%), ameteli
(13,7%), agitatie psihomotorie (12,7%), somnolenta (8,7%),
lesin (6,7%), sincopa (5,8%), epistaxis (5,8%) si coma (2,7%).

Deteriorarea organelor tintd (DOT)

Tipurile de leziuni ale organelor tinta asociate cu urgentele
hipertensive sunt prezentate in Tabelul 4. Implicarea sistemu-

monary edema, 27 (19.7%) patients had unstable angina, 17
(12.4%) patients presented with acute myocardial infarctio-
Central nervous system involvement (CNSI)

Central nervous system involvement was seen in 39
(28.6%) of the patients with hypertensive encephalopathy,
36 (26.4%) patients with ischemic stroke, 6 (4,5%) presented
with intracerebral hemorrhage and 3(2.1%) patients with
subarachnoid hemorrhage.

Renal involvement (RI)

In the current study, out of the total 138 patients with hy-
pertensive emergencies, 30 (21.8%) patients had progressive
renal failure and 18 (13.2%) patients had acute glomerulone-
phritis. Other clinical presentations associated with hyperten-
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Tabelul 4. Distributia afectdrii organelor tintd la pacientii cu urgente hipertensive extreme, in functie de implicarea organelor tinta.
Table 4. Distribution of target organ damage in patients with hypertensive emergency, according to organ involvement.

Di ti

Ne 1'agnos {ce Organe tintd afectate asociate
Diagnostics

1 Encefaloprfltie hipertensiva 39 (28,6%)
Hypertensive encephalopathy

2 Retinopati'e hipe'rtensivﬁ 17 (12,4%)
Hypertensive retinopathy

3 Accider.lt vascular ischemic 36 (26,4%)
Ischemic stroke

4 Hemoragie intracerebrala (AVC hemor'agic) 6 (4,5%)
Intracerebral hemorrhage (hemorrhagic stroke)
Hemoragie subarahnoidiana

5 3 (2,19
Subarachnoid hemorrhage (2,1%)

6 Edem pulmonar acut (EPA) 34 (24,8%)
Acute pulmonary edema (APE)

7 Insuficie.n,té cardia?ﬁ congestiva (ICC) 17 (12,4%)
Congestive heart failure (CHF)

8 Insuficien'jcé de Ver.ltricul stang (IVS) 42 (30,2%)
Left ventricular failure (LVF)
Disectie de aortd

9 L 1(0,8%)
Dissection of aorta

10 Infarct miocarqic ?cut (IMA) 17 (12,4%)
Acute myocardial infarction (AMI)

11 Angina pecto.ralé instabila 27 (19,7%)
Unstable angina
Insuficienta lat i

12 nsu 1c1ef1,a renala 1.n progresie 30 (21,8%)
Progressive renal failure
Preeclampsia si Eclampsia

13 4 (2,6%
Preeclampsia and Eclampsia (2,6%)

14 Glomerulonefrita acuta 18 (13,2%)

Acute glomerulonephritis

lui cardiovascular (ISCV): din 138 de pacienti, 42 (30,2%) au
avut hipertrofie ventriculara stanga, 34 (24,8%) au avut edem
pulmonar acut, 27 (19,7%) pacienti au avut angina pectorala
instabild, 17 (12,4%) pacienti au prezentat infarct miocardic
acut si 17 (12,4%) pacienti insuficienta cardiaca congestiva.

Implicarea sistemului nervos central (ISNC)

Implicarea sistemului nervos central a fost observata la
39 (28,6%) dintre pacientii cu encefalopatie hipertensiva, 36
(26,4%) pacienti cu AVC ischemic, 6 (4,5%) cu hemoragie in-
tracerebrala si 3 (2,1%) pacienti cu hemoragie subarahnoidi-
ana.

Implicare renald (IR)

In studiul actual, din totalul de 138 de pacienti cu urgente
hipertensive extreme, 30 (21,8%) pacienti au avut insuficienta
renald in progresie si 18 (13,2%) pacienti au avut glomeru-
lonefrita acuta. Alte prezentari clinice asociate cu urgentele
hipertensive extreme includ disectia de aortala 1 (0,8%) paci-
ent si preeclampsia si eclampsia la 4 (2,6%) femei.

Deteriorarea mai multor organe tinta

In studiul de fat3, din totalul de 138 de pacienti cu urgente
hipertensive, 29 de pacienti (21,1%) au avut un singur organ
implicat, 59 de pacienti (42,8%) au avut o implicare in doua
organe, in timp ce 23 de pacienti (16,7 %) au avut trei orga-

sive emergencies include aortic dissection in 1 (0.8%) patient,
and preeclampsia and eclampsia in 4 (2,6%) women.

Multiple target organ damage

In the present study, out of the total 138 patients with hy-
pertensive emergencies, 29 patients (21.1%) had only one
organ involved, 59 patients (42.8%) had a two-organ involve-
ment, whereas 23 patients (16.7%) had three target organ in-
volved in the form of CNSI, CVSI and R, and 27 (19.7%) had
more than three target organ involved. This was found to be
statistically significant (p<0.001).

Discussion

The objective of our study was to evaluate the incidence of
risk factors and clinical presentation of hypertensive crises, as
well as the prevalence of accompanying symptoms and clinical
manifestation in the emergency medical services in relation
to age, sex, duration and severity of hypertension. In compli-
ance with the definition of hypertensive crisis, we found that
hypertensive urgency (78.1%) was more common than hyper-
tensive emergency (21.9%) in the study population.

We also found a greater prevalence of hypertensive urgen-
cies than hypertensive emergencies, with approximately 2
/ 3 of the cases corresponding to hypertensive urgency. Our
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ne tinta implicate sub forma ISNC, ISCV si IR, iar 27 (19,7%)
pacienti au avut mai mult de trei organe tintd implicate. Acest
lucru sa dovedit a fi semnificativ statistic (p <0,001).

Discutii

Obiectivul studiului nostru a fost de a evalua incidenta fac-
torilor de risc si prezentarea clinica a crizelor hipertensive,
precum si prevalenta simptomelor insotitoare si a manifestari-
lor clinice in serviciile medicale de urgenta in raport cu varsta,
sexul, durata si severitatea hipertensiunii arteriale. in confor-
mitate cu definitia crizei hipertensive, am constatat la popu-
latia studiata ca urgenta hipertensiva comuna (78,1%) a fost
mai frecventa decat urgenta hipertensiva extrema (21,9%).

De asemenea, am constatat o prevalenta mai mare a ur-
gentelor hipertensive comune in comparatie cu urgentele hi-
pertensive extreme, cu aproximativ 2/3 din cazuri care cores-
pund urgentei hipertensive. Observatia noastra cu privire la o
prevalentd mai mare a urgentei hipertensive este in concor-
danta cu datele din literatura [23].

Cea mai mare parte a populatiei studiate a fost de sex fe-
minin (57,9%); prin urmare, rezulta ca urgentele hipertensive
comune (57,7%) si urgentele hipertensive extreme (58,7%)
au fost mai frecvente in acest grup [38, 39]. Datele disponibi-
le cu privire la distributia de gen a urgentei hipertensive ex-
treme sunt contradictorii: grupul de sex masculin (55,3%) a
fost dominant in studiul Martin et al. [21], In timp ce in studiul
Zampaglione et al. [46] a existat un numar usor mai mare de
subiecti de gen feminine (51%). Analiza de gen a populatiei
noastre de studiu cu criza hipertensive a aratat ca 58,7% fe-
mei au avut UHT-C si 57,7% au avut UHT-E, in timp ce 41,3%
dintre barbati au avut UHT-C si 42,3% au avut UHT-E. Aceste
constatdri sunt in corespundere cu cele mai recente dovezi
care arata dominanta urgentei hipertensive extreme in randul
femeilor [17, 18, 20]. Femeile au avut o frecventa mai mare a
crizelor hipertensive decat barbatii, In special in ceea ce pri-
veste urgentele hipertensive comune, reflectand probabil un
numdr mai mare de femei in populatia hipertensiva. Aceasta
constatare este In concordanta cu rezultatele altor studii [23].

Fumatul si diabetul, factori de risc cardiovascular, au fost
asociati cu crize hipertensive la 63,3% si respectiv 23,8% din-
tre pacienti. Implicarea tutunului ca factor de risc pentru cri-
zele hipertensive stabilit in prezentul studiu poate fi justificata
de actiunile sale hipertensive acute si cronice [14, 36], cum ar
fi inhibarea ciclooxigenazei endoteliale, ducand la o reducere
a productiei de prostaciclina si o crestere a sintezei trombo-
xanului, situatie care poate provoca vasoconstrictie cronica si
leziuni ale celulei endoteliale [37]. Diabetul zaharat a fost un
alt factor de risc prezent la aproximativ 23,8% dintre pacien-
tii cu crize hipertensive, in special la 30,4% dintre pacientii
cu urgente hipertensive extreme si la 20,9% dintre pacientii
cu urgente hipertensive comune [41]. Cresterea nivelului hi-
pertensiunii arteriale constituie un factor de risc independent
pentru afectiunile cardiovasculare si bolile renale cronice [1,
6]. Rezultatele studiului au aratat ca CH au fost Inregistrate
la 63 (11,8%) pacienti cu HTA grad 1, la 189 (35,5%) paci-
enti cu HTA grad 2 sila 281 (52,7%) pacienti cu HTA, grad 3.
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observation of greater prevalence of hypertensive urgency is
consistent with the literatures [23].

Most of the study population was female (57.9%); there-
fore, it follows that hypertensive urgency (57.7%) and hy-
pertensive emergencies (58.7%) were more common in this
group [38, 39]. The available data on the gender distribution of
hypertensive emergency is conflicting: the male gender group
(55.3%) was dominant in the Martin et al. [21] study whereas
in the Zampaglione et al. [46] study there was a slightly higher
number of female subjects (51%). Gender-specific analysis of
our study population with hypertensive crisis showed that
58.7% women had HTN-U and 57.7% had HTN-E, whereas
41.3% of the men had HTN-U and 42.3% had HTN-E. These
findings coincide with the latest evidence showing the domi-
nance of hypertensive emergency among women. [17, 18, 20].
Women had a greater frequency of hypertensive crises than
did men, mainly in regard to hypertensive urgencies, proba-
bly reflecting a greater number of women in the hypertensive
population We found a greater frequency of hypertensive crisis
in the 46-65 age group. This finding is consistent with the re-
sults of other studies [23].

Smoking and diabetes, cardiovascular risk factors, were as-
sociated with hypertensive crises in 63.3% and 23.8% of the
patients, respectively. The involvement of tobacco as a risk fac-
tor for hypertensive crises found in the present study may be
justified by its several acute and chronic hypertensive actions
[14, 36], such as inhibition of endothelial cyclooxygenase,
leading to a reduction in the production of prostacyclin and an
increase in the synthesis of thromboxane, a situation that may
cause chronic vasoconstriction and damage to the endothelial
cell [37]. Diabetes mellitus was another risk factor present in
approximately 23.8% of the patients with hypertensive crises,
in particular in 30.4% of the patients with hypertensive emer-
gencies and in 20.9% of the patients with hypertensive urgen-
cies [41]. Raised blood pressure is the leading global risk fac-
tor for cardiovascular diseases and chronic kidney disease [1,
6]. The study results showed that HC were registered in 63
(11.8%) patients with HTN grade 1, in 189 (35.5%) patients
with HTN grade 2, and in 281 (52.7%) patients with HTN,
grade 3. HTN-E were recorded in 13 (9.4%) patients with
HTN grade 1, 59 (42.7%) patients with HTN grade 2 and 47
(34.1%) patients with HTN grade 3. At the same time HTN-U
was diagnosed in 50 (10.2%) patients with HTN gradel, 130
(26.4%) patients with HTN grade 2 and at 234 (47.6%) pa-
tients with HTN grade 3. Mucaj K. and Bara P. (2015) reported
27 (24.3 %) of patients manifested stage [ hypertension, 39
(35.1 %) stage Il and 45 (40.5 %) stage 11I. These differences
could be related to the characteristics of the patients.

Hypertensive emergencies encompass a spectrum of clini-
cal presentations in which uncontrolled blood pressures (BPs)
lead to progressive or impending end-organ dysfunction [32,
33]. In these conditions, the BP should be lowered aggressive-
ly over minutes to hours. Martin and colleagues reported that
in 231 patients with HTN-E, the organs affected were related
to cardiac events in 59.1% of cases and to neurological events
in 40.5% of cases [21].
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UHT-E au fost Inregistrate la 13 (9,4%) pacienti cu HTA grad
1, 59 (42,7%) pacienti cu HTA grad 2 si 47 (34,1%) pacienti
cu HTA grad 3. In acelasi timp, UHT-C au fost diagnosticate la
50 (10,2%) pacienti cu HTA grad 1, 130 (26,4%) pacienti cu
HTA grad 2 sila 234 (47,6%) pacienti cu HTA grad 3. Mucaj K
si Bara P. (2015) au raportat ca 27 (24,3%) dintre pacienti au
manifestat hipertensiune in stadiul I, 39 (35,1%) stadiul II si
45 (40,5%) stadiul III. Aceste diferente ar putea fi legate de ca-
racteristicile pacientilor inclusi in studiu. Urgentele hiperten-
sive cuprind un spectru de prezentari clinice in care tensiunea
arteriald necontrolatd (TAN) duce la disfunctie progresiva sau
iminent3 a organului tinta [32, 33]. In aceste conditii, TA ar tre-
bui sa fie diminuata agresiv in cateva minute pana la ore. Mar-
tin si colegii au raportat ca la 231 de pacienti cu UHT-E, organe-
le afectate au fost legate de evenimente cardiace In 59,1% din
cazuri si de evenimente neurologice in 40,5% din cazuri [21].
in studiul nostru, implicarea sistemului nervos central a
fost observata la 39 (28,6%) dintre pacientii cu encefalopatie
hipertensiva, 36 (26,4%) pacienti cu AVC ischemic, 6 (4,5%)
au prezentat hemoragie intracerebrala si 3 (2,1%) pacienti cu
hemoragie subarahnoidiana. Martin si colab. (2004) au rapor-
tat ca 22,9% dintre pacientii cu urgente hipertensive extreme
au avut accident vascular cerebral ischemic si 14,8% hemora-
gii intracerebrale, in total 40,5% avand o afectare neurologica.
Datele noastre au demonstrate ca din 138 de pacienti cu UHT-
E, 42 (30,2%) au prezentat hipertrofie ventriculara stanga, 34
pacienti (24,8 %) edem pulmonar acut, 27 (19,7%) pacienti
angina instabild, 17 (12,4%) pacienti infarct miocardic acut si
17 (12,4%) pacienti insuficienta cardiaci congestivi. Intr-un
studiu amplu multicentric italian privind urgentele hipertensi-
ve extreme, majoritatea (30,9%) dintre pacienti au avut edem
pulmonar acut, 22% au avut accidente vasculare cerebrale si
17,9% au avut infarct miocardic [22]. Diagnosticele mai putin
frecvente au fost disectia acutd de aorta (7,9%), insuficienta
renald acuta si encefalopatia hipertensiva (4,9%). Aceste con-
statiri sunt compatibile cu AOT observate in studiul nostru. in
studiul GUSTO-1, la pacientii cu STEMI care s-au prezentat in
decurs de 6 ore de la aparitia simptomelor, prevalenta hiper-
tensiunii anterioare a fost de 38,1% [27]. In studiul GISSI-2
care a inclus 20491 pacienti cu STEMI, un istoric de HTA a fost
prezent la aproximativ 35% din Intregul lot inclus in studiu
[13]. Martin si colab. au raportat 30% din pacienti cd au pre-
zentat IVS acuta si 25% din pacienti infarct miocardic acut,
aproape 59,1% dintre pacienti avand afectare cardiovascula-
ra [21]. Cu toate acestea, aceste diferente ar putea fi explicate
prin diferentele caracteristicilor pacientilor inclusi in studiu.

Concluzii

1. Esantionul total de 630 de subiecti a fost format din
57,9% femei si 42,1% barbati. Cel mai mare numar de subiecti
a apartinut grupului de varsta 46-79 de ani (86,2%): 88,4% cu
urgentd hipertensiva comune si 78,3% cu urgenta hipertensi-
va extreme.

2. Investigatiile care sunt necesare pentru identificarea
persoanelor cu risc includ obtinerea unui istoric tintit, efectu-
area unui examen fizic minutios si a unui screening de labora-
tor si de diagnostic paraclinic adecvat.
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In our study central nervous system involvement was seen
in 39 (28.6%) of the patients with hypertensive encephalopa-
thy, 36 (26.4%) patients with ischemic stroke, 6 (4,5%) pre-
sented with intracerebral hemorrhage and 3 (2.1%) patients
with subarachnoid hemorrhage. Martin et al. (2004) reported
22.9 % of patients with hypertensive emergencies as having
ischemic stroke, and 14.8% with intracerebral bleed with a
total of 40.5% having some sort of neurological involvement.
Out of 138 patients, 42 (30.2%) had left ventricular hyper-
trophy, 34 patients (24.8%%) - acute pulmonary edema,
27 (19.7%) patients - unstable angina, 17 (12.4%) patients
presented with acute myocardial infarction and 17 (12.4%)
patients with congestive heart failure. In a large multicenter
[talian study regarding hypertensive emergencies, the major-
ity (30.9%) of the patients had acute pulmonary edema, 22%
had stroke, and 17.9% had myocardial infarction [22]. Less
frequent diagnoses were acute aortic dissection (7.9%), acute
renal failure, and hypertensive encephalopathy (4.9%). These
findings are compatible with the TOD observed in our study.
In the GUSTO-1 trial, in STEMI patients who presented within
6 hours of the onset of symptoms, the prevalence of previous
hypertension was 38.1% [27]. In the GISSI-2 trial which in-
cluded 20491 patients with STEMI, a history of HTN was pres-
ent in about 35% of the whole population [13]. Martin et al.
reported 30% patients presenting with acute LVF and 25%
patients with acute myocardial infarction, with nearly 59.1%
of the patients having cardiovascular involvement [21]. How-
ever, these differences could be related to the characteristics
of the patients.

Conclusions

1. The total sample of 630 subjects was made up of 57.9%
female and 42.1% male. The largest number of subjects be-
longed to the 46-79 (86.2%) age group: 88.4% with hyperten-
sive urgency and 78.3% with hypertensive emergency.

2. Actions that are fundamental to identifying individuals
atrisk include obtaining a targeted history, performing a care-
ful physical examination, and requesting the appropriate labo-
ratory and diagnostic screening.

3. Hypertensive urgencies were significantly more com-
mon than emergencies (78,1% vs. 21,9%, p<0.0001). The av-
erage blood pressure in subjects with hypertensive crisis was
216.36 £ 24.7 mmHg / 120.16 + 17.6 mmHg.

4. The most common symptoms of HC were headache
(54.9%), shortness of breath (32.8%), palpitation (15.4%),
chest pain (14.3%), epistaxis (12.5%), dyspnea (12.5%) and
neurological deficit (10.8%).

5. Clinical manifestations of hypertensive emergency were
shortness of breath (45.0%), chest pain (37.6%), dyspnea
(35.5%), neurological deficit (29.4%), headache (28.8%), pal-
pitation (27.9%), arrhythmias (21.1%) and blurring of vision
(19.7%).

6. Of the 138 patients with hypertensive emergencies, 29
patients (21.1%) had only one organ involved, 59 patients
(42.8%) had two organsinvolved, whereas 23 patients (16.7%)
had three target organs involved in the form of CNSI, CVI and
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3. Urgentele hipertensive comune au fost semnificativ mai
frecvente decat urgentele hipertensive extreme (78,1% fata de
21,9%, p <0,0001). Nivelul tensiunii arteriale medii la subiec-
tii cu crize hipertensive a fost de 216,36 * 24,7 mmHg / 120,16
+17,6 mmHg.

4. Cele mai frecvente simptome ale CH au fost cefale-
ea (54,9%), dificultatile de respiratie (32,8%), palpitatiile
(15,4%), durerile toracice (14,3%), epistaxisul (12,5%), dis-
pneea (12,5%) si deficitul neurologic (10,8%).

5. Manifestarile clinice ale urgentelor hipertensive au fost
dificultatile de respiratie (45,0%), durerile toracice (37,6%),
dispneea (35,5%), deficitul neurologic (29,4%), cefaleea
(28,8%), palpitatiile (27,9%), aritmiile (21,1%) si vederea in-
cetosata (19,7%).

6. Din cei 138 de pacienti cu urgente hipertensive extreme,
29 de pacienti (21,1%) au avut un singur organ implicat, 59 de
pacienti (42,8%) au avut doud organe implicate, In timp ce 23
de pacienti (16,7%) au avut trei organe tinta implicate sub for-
ma ISNC, ICV si IR si 27 (19,6%) au avut implicatii a mai mult
de trei organe tinta. Acest lucru s-a dovedit a fi semnificativ
statistic (p<0,001).

Abrevieri

CH - criza hipertensiva, UHT - C urgente hipertensive co-
mune, UHT-E - urgente hipertensive extreme, TA - tensiune
arteriala, EMS - sistem medical de urgentd, MSM si PS - minis-
terul sanatatii, muncii si protectiei sociale, DZ - diabet zaharat,
BCR - boala cronica de rinichi, BCI - boala cardiaca ischemica,
RS - rapoarte statistice, CIM - codul international al maladii-
lor, Tas - tensiune arteriala sistolica, TAd - tensiune arteriala
diastolica, FSS - fara semnificatie statistica, LOT - leziuni ale
organelor tintd, ISCV - implicare a sistemului cardiovascular,
ISNC - implicarea sistemului nervos central, IR — implicare re-
nald, STEMI-ST - infarct miocardic acut cu supradenivelare de
segment ST, IVS - insuficienta ventriculara stanga.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Fiziopatologia trombocitopeniei asociate infectiei cu VHC
este multifactoriald si putin studiata. De aceea, evaluarea
efectului preparatelor antivirale cu actiune directa asupra
concentratiei trombocitelor in sange la pacientii cu ciroza
hepatica cu virus hepatitic C este necesara pentru elaborarea
ulterioara a diferitor scheme de tratament.

Ipoteza de cercetare

Terapia cu preparate antivirale cu actiune directa la
pacientii cu infectie cronica cu virusul hepatitei C ar putea
ameliora gravitatea trombocitopeniei.

Noutatea adusa literaturii stiintifice din domeniu

Pentru prima datd in Republica Moldova, pacientii cu
ciroza hepatica cu virus hepatitic C pot urma acest tratament,
fiind posibila aprecierea eficacitatii terapiei antivirale prin
monitorizarea parametrilor clinici, paraclinici si virusologici.

Rezumat

Introducere. Trombocitopenia este o manifestare frecven-
td in infectia cronica cu virusul hepatitic C. Gradul trombocito-
peniei este corelat cu leziunile hepatocelulare si fibroza hepa-
tica. Antiviralele cu actiune directd au demonstrat efectul be-
nefic asupra trombocitopeniei la pacientii cu ciroza hepatica.
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What is not known yet about the topic

Thrombocytopenia physiopathology associated with HCV
infection is multifactorial and little studied. Therefore, evalu-
ation of direct-acting antivirals on platelet concentration in
the blood in patients with hepatitis C virus cirrhosis is nec-
essary for the further development of various antiviral treat-
ment regimens.

Research hypothesis

Therapy with direct-acting antiviral drugs in patients with
chronic hepatitis C virus infection could improve the severity
of thrombocytopenia.

Article’s added novelty on this scientific topic

For the first time in the Republic of Moldova, patients with
liver cirrhosis with hepatitis C virus can follow this treatment,
itis possible to assess the effectiveness of antiviral therapy by
monitoring clinical, paraclinical and virological parameters.

Abstract

Introduction. Thrombocytopenia is a common manifesta-
tion in chronic infection with hepatitis C virus. The degree of
thrombocytopenia is correlated with hepatocellular lesions
and hepatic fibrosis. Direct-acting antivirals have demonstra-
ted the beneficial effect on thrombocytopenia in patients with
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Scopul acestui studiu a fost evaluarea efectului preparatelor
antivirale cu actiune directa asupra concentratiei trombocite-
lor la pacientii cu ciroza hepatica cu virus hepatitic C.

Material si metode. Studiul retrospectiv, randomizat, a
cuprins 144 pacienti cu ciroza hepatica VHC, care au urmat
tratament cu preparate antivirale cu actiune directa. Pacientii
au fost repartizati in 2 loturi, in functie de schema si durata
de tratament. Au fost evaluati parametrii clinici, paraclinici si
virusologici.

Rezultate. La initierea terapiei antivirale, trombocitopenie
severd (25-69 x 10° /1) a fost prezenti la 31 (21,5%) pacienti,
moderata (70-120 x 10° / 1) a fost prezenta la 68 (47,2%) pa-
cienti. La finisarea terapiei antivirale, 15 (10,4%) pacienti au
mentinut trombocitopenia severa (52-65 x 10° / 1), moderata
s-a pastrat la 69 (47,9%) pacienti. Repartizarea pacientilor
dupa stadiul de fibroza apreciat prin Fibroscan, a fost: stadiul
F3 la 12 (8,3%) pacienti, stadiul F4 - 132 (91,6%) pacienti.
Raspunsul biochimic a fost obtinut in ambele loturi, profilul
transaminazelor Imbunatatindu-se la sfarsitul tratamentului.
Raspunsul virusologic sustinut a fost prezent la 135 (93,7%)
pacienti.

Concluzii. Tratamentul cu preparate antivirale cu actiune
directa este eficient si sigur in ciroza hepatica cu virusul he-
patitic C. Eradicarea infectiei prin obtinerea raspunsului viru-
sologic sustinut prezintd o strategie eficienta in ameliorarea
trombocitopeniei si fibrozei hepatice.

Cuvinte cheie: trombocitopenia, ciroza, sofosbuvir, dacla-
tasvir, ledipasvir, ribavirin

Introducere

Infectia cronica cu virusul hepatitic C (VHC) asociaza atat
manifestari hepatice, cit si multe manifestari extrahepatice,
inclusiv, trombocitopenia. Trombocitopenia secundara infecti-
ei cu VHC prezinta o problema majora, in special la pacientii cu
boala hepatica avansata. Riscul de hemoragii grave la pacientii
cu trombocitopenie severa impiedica efectuarea procedurilor
invazive, cum ar fi punctia-biopsie hepatica sau se poate com-
plica manifestari hemoragice precum sangerarea din varicele
esofagiene. Prevalenta trombocitopeniei la pacientii cu VHC
variaza de la 0,16 la 45,4% [1]. Gradul trombocitopeniei cres-
te odata cu severitatea bolii hepatice fiind corelata cu leziunile
hepatocelulare si fibroza hepatica [2]. Fiziopatologia trombo-
citopeniei la pacientii cu VHC este multifactoriala si prezinta
interes pentru studiile ulterioare. Pe langa faptul ca, VHC in-
duce o reactie autoimuna prin producerea de anticorpi anti-
plachetari, virusul provoacd, de asemenea, direct suprimarea
maduvei osoase rezultand trombocitopenia [3].

Preparatele antivirale cu actiune directa (PAAD) au de-
monstrat efectul benefic asupra trombocitopeniei la pacientii
cu ciroza hepatica [4, 5, 6]. Scopul acestui studiu a fost eva-
luarea efectului PAAD asupra concentratiei trombocitelor la
pacientii cu ciroza hepatica cu VHC.

Trombocitopenia dupd tratament antiviral in cirozd

cirrhosis. The purpose of this study was to evaluate the effect
of direct-acting antiviral preparations on platelet concentra-
tion in patients with hepatitis C cirrhosis.

Material and methods. The retrospective, randomized
study involved 144 patients with HCV cirrhosis who received
treatment with direct-acting antiviral preparations. Patients
were assigned to 2 groups, in terms of the regimen and dura-
tion of treatment. Clinical, paraclinical and virological param-
eters were evaluated.

Results. At initiation of antiviral therapy, severe throm-
bocytopenia (25-69 x 10° /1) was present in 31 (21.5%) pa-
tients, moderate (70-120 x 10° / 1) was present in 68 (47.2%)
patients. When completing antiviral therapy, 15 (10.4%)
patients maintained severe thrombocytopenia (52-65 x 10°
/ 1), moderate was maintained in 69 (47.9%) patients. The
distribution of patients after the fibrosis stage assessed by Fi-
broscan was: stage F3 in 12 (8.3%) patients, stage F4 - 132
(91.6%) patients. Biochemical response was obtained in both
batches, with the transaminases profile improving at the end
of treatment. Sustained virological response was present in
135 (93.7%) patients.

Conclusions. Treatment with direct-acting antivirals is ef-
fective and safe in cirrhosis with hepatitis C virus. Eradication
of infection by obtaining sustained virological response pres-
ents an effective strategy in relieving thrombocytopenia and
liver fibrosis.

Key words: thrombocytopenia, cirrhosis, sofosbuvir, da-
clatasvir, ledipasvir, ribavirin.

Introduction

Chronic infection with hepatitis C virus (HCV) associates
both hepatic and many extrahepatic manifestations, including
thrombocytopenia. Thrombocytopenia secondary to HCV in-
fection presents a major problem, especially in patients with
advanced liver disease. The risk of severe bleeding in patients
with severe thrombocytopenia interferes with invasive pro-
cedures, such as liver biopsy or it may get complicated hem-
orrhagic manifestations such as bleeding from esophageal
varicose veins. The prevalence of thrombocytopenia in HCV
patients ranges from 0.16 to 45.4% [1]. The degree of throm-
bocytopenia increases along with the severity of liver disease
being correlated with hepatocellular lesions and liver fibrosis
[2]. The physiopathology of thrombocytopenia in HCV pa-
tients is multifactorial and of interest for further studies. In
addition to that, HCV induces an autoimmune reaction by pro-
ducing antiplatelet antibodies, the virus also directly causes
bone marrow suppression resulting in thrombocytopenia [3].
Direct-acting antivirals (DAA) demonstrated the beneficial ef-
fect on thrombocytopenia in patients with cirrhosis [4, 5, 6].
The purpose of this study was to evaluate DAA effect on plate-
let concentration in patients with HCV liver cirrhosis.
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Material si metode

Cercetarea stiintifica a fost realizata in Spitalului Clinic de
Boli Infectioase ,Toma Ciorba” pe parcursul anilor 2018-2019.
In cadrul acestui studiu au fost respectate principiile etice fun-
damentale de cercetare. Toti pacientii au dat acordul informat
pentru inrolare in studiu. Protocolul studiului a fost avizat po-
zitiv de catre Comitetul de Etica a Cercetarii al USMF ,Nicolae
Testemitanu” (procesul verbal nr. 30, din 26.12.2018).
Studiul prospectiv, randomizat, a cuprins 144 pacienti cu
ciroza hepatica C, care au urmat tratament cu preparate anti-
virale cu actiune directa.
Criteriile de includere in studiu au fost: (1) prezenta ciro-
zei hepatice cu VHC (Stadializarea Child-Pugh A, B, C); (2) ARN
VHC pozitiv; (3) elastografia ficatului evaluata prin Fibroscan
(fibroza F3 >12.5 kPa, fibroza F4); (4) pacienti naivi sau cu is-
toric de tratament antiviral cu esec terapeutic.
Criterii de excludere au fost: (1) sarcina si perioada de
alaptare; (2) coinfectia cu HIV, HVA, HVB sau HVD; (3) supra-
infectie cu hepatita acuta de alta geneza; (4) infectii bacterie-
ne acute sau in acutizare; (4) antecedente de boalad autoimuns;
(5) utilizarea drogurilor de agrement (cocaina, metamfetami-
na, fenilciclina etc); (6) tratament cu amiodaron; (6) afectiuni
maligne in ultimii 5 ani (inclusiv carcinom hepatocelular).
Pacientii au fost repartizati in 2 loturi In functie de schema
si durata de tratament administrata: I lot - Sofosbuvir (SOF)
(400 mg, Eva Pharma, Egipt; Getz Pharma, Pakistan) si Dacla-
tasvir (DCV) (60 mg, Eva Pharma Egipt; Getz Pharma, Pakis-
tan) / Ledipasvir (LDV) (90 mg, Eva Pharma Egipt; Getz Phar-
ma, Pakistan) + Ribavirin (RBV) (200 mg, Hoffmann-La Roche,
Elvetia) - 12 saptamani; lotul Il - SOF + DCV / LDV - 24 sapta-
mani. Repartitia In loturi a fost urmatoarea: I lot - 72 pacienti,
al II-lea lot - 72 pacienti. Monitorizarea s-a efectuat pe toata
perioada tratamentului si Inca 6 luni de la finisarea acestuia,
fiind evaluati parametrii clinici, paraclinici si virusologici.
Gradul de fibroza hepatica a fost examinat prin Fibroscan.
Au fost selectati pacientii cu fibroza F3 (12,5-13,9 kPa) si F4
(>14 kPa).
Prezenta infectiei cu VHC a fost stabilita, initial, prin de-
pistarea ARN VHC. Diagnosticul a fost stabilit in baza datelor
anamnestice, epidemiologice, clinice si examindrilor paracli-
nice (imagistice, biochimice, serologice si testelor de biologie
moleculara).
Rezultatele scorurilor biochimice au fost calculate conform
formulelor:
= raportul aspartat aminotransferaza la trombocite (APRI)
= (AsAT / limita superioara a AsAT) x 100 / numarul
trombocitelor (10°/1).
testul de fibroza (FIB-4) = [Varsta (ani) x AsAT (U /)] /
[numar trombocite (10° /1) x AIAT (U /1) / 2].
Interpretarea acestor 2 scoruri a fost efectuata conform
recomandarilor autorilor:
= APRI: sub 0,5 = fara fibroza semnificativa, 0,5 - 1,5 = fi-
broza avansatd F2 / F3, peste 1,5 =F4 [7, 8];

= FIB-4:sub 1,45 = fara fibroza semnificativa, 1,45 - 3,25 =
F2 / F3, peste 3,25 = F4 [8].

Datele sunt prezentate sub forma de valori absolute si re-
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Material and methods

Scientific research was carried out in the Hospital for In-
fectious Diseases Toma Ciorba during the years 2018-2019.
In this study, fundamental ethical principles of research have
been respected. All patients gave informed consent for study
entry. The study protocol was endorsed positively by Nicolae
Testemitanu SUMPh Research Ethics Committee (Minutes no.
30,26.12.2018).

The prospective, randomized study included 144 patients
with HCV hepatic cirrhosis who were treated with direct-act-
ing antiviral preparations.

The criteria included in the study was: (1) the presence of
HCV hepatic cirrhosis (Child-Pugh Scoring A, B, C); (2) HCV
RNA positive; (3) liver elastography assessed by Fibroscan (F3
fibrosis >12.5 kPa, F4 fibrosis); (4) naive patients or with a
history of antiviral treatment with therapeutic failure.

The exclusion criteria were: (1) pregnancy and lactation;
(2) HIV, HAV, HBV or HDV co-infection; (3) over - infection
with acute hepatitis of other genesis; (4) acute bacterial infec-
tions or fallout process; (4) a history of autoimmune disease;
(5) the use of recreational drugs (cocaine, methamphetamine,
phenylcycline etc.); (6) amiodarone treatment; (6) malignan-
cies over the last 5 years (including hepatocellular carcinoma).

Patients were divided into 2 lots according to the adminis-
tered treatment schedule: Ist lot — Sofosbuvir (SOF) (400 mg,
Eva Pharma, Egypt; Getz Pharma, Pakistan) and Daclatasvir
(DCV) (60 mg, Eva Pharma Egypt; Getz Pharma, Pakistan)/Le-
dipasvir (LDV) (90 mg, Eva Pharma Egypt; Getz Pharma, Paki-
stan) + Ribavirin (RBV) (200 mg, Hoffmann-La Roche, Switzer-
land) - 12 weeks; IInd lot - SOF + DCV / LDV - 24 weeks. The
batch distribution was as follows: Ist lot - 72 patients, the IInd
lot — 72 patients. Monitoring was carried out throughout the
treatment period and for another 6 months after its comple-
tion, with the evaluation of clinical, paraclinical and virological
parameters.

The degree of liver fibrosis was assessed by Fibroscan.
There were selected patients with fibrosis F3 (12,5-13,9 kPa)
and F4 (>14 kPa).

The presence of HCV infection was established initially by
detection of RNA HCV. Diagnosis has been established on the
basis of anamnestic epidemiological, clinical data, and para-
clinic examinations (imaging, biochemical, serological and
molecular biology tests).

The results of the biochemical scores were calculated ac-
cording to the formulas:

= aspartate aminotransferase-to-platelet ratio index

(APRI) = (AsAT / superior limit of AsAT) x 100 / platelet
count (10°/1).

= Fibrosis test (FIB-4) = [Age (years) x AsAT (U /D)] /[

platelet count (10° /1) x AIAT (U /1) / 2].

The interpretation of these 2 scores was performed ac-
cording to authors’ recommendations:

= APRI: below 0.5 = without significant fibrosis, 0.5-1.5 =

advanced fibrosis F2 / F3, over 1.5 = F4 [7, 8];
= FIB-4: below 1.45 = without significant fibrosis, 1.45-
3.25=F2 / F3, over 3.25 = F4 [8].
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lative, medie * deviere standard. Pentru prelucrare statistica a
fost utilizat programul Excel. Diferenta a fost considerata sta-
tistic semnificativa atunci cand p<0,05.

Rezultate

Din cei 144 de pacienti inclusi in studiu, 59 (40,9%) au fost
femei si 85 (59%) au fost barbati. In I lot a predominat sexul
feminin - 41 (56,9%) pacienti, in al II-lea lot, sexul masculin -
54 (75%) pacienti (Tabelul 1). Varsta medie a pacientilor in I
lot a constituit 59,3 + 7,8 ani, variind in limitele dintre 36 si 75
ani; In lotul Il varsta medie a fost de 59,6 *+ 7,2, variind intre 35
- 80 ani. In ambele loturi, cele mai afectate au fost persoanele
cu varsta mai mare de 60 de ani, acestia constituind 53,4% (77
pacienti): in Ilot- 40 (55,5%) si 37 (51,3%) pacienti in lotul II.

Durata infectiei, la momentul depistarii, a fost intre 1 si 30
de ani, in medie fiind 15,8+8,4 ani in I lot si 13,5 * 6,7 ani in
lotul II.

Conform stadializarii Child-Pugh, repartizarea a fot urma-
toarea: Child-Pugh A - 66 (45,8%) pacienti (I lot - 30 (41,6%)
pacienti, lotul II - 36 (50%) pacienti); Stadiul Child-Pugh B a
fost inregistratla 71 (49,3%) pacienti (I lot - 38 (52,7%), lotul
II - 33 (45,8%) pacienti); Stadiul Child-Pugh C - 7 (4,8%) pa-
cienti (I lot- 4(5,5%), lotul I1I- 3(4,1%) (Tabelul 1).

Trombocitopenia este un marker al cirozei si a unui pro-
gnostic rezervat, complicand, frecvent, efectuarea proceduri-
lor invazive. Studiul nostru a aratat influenta benefica a trata-
mentului asupra numarului de plachete. Astfel, s-a remarcat o
tendinta de crestere a numarului trombocite dupa tratament,
in ambele loturi.

Trombocitopenia dupd tratament antiviral in cirozd

Data are presented under absolute and relative values,
mean * standard deviation. Excel was used for statistical pro-
cessing. The difference was considered statistically significant
when p<0.05.

Results

Out of 144 patients included in the study, 59 (40.9%) were
women and 85 (59%) were men. In the Istlot prevailed female
sex - 41 (56.9%) patients, in the IInd lot, male sex - 54 (75%)
patients (Table 1). The mean age of patients in Ist lot was 59.3
+ 7.8 years, varying within the range of 36 and 75 years; in
[Ind lot, the average age was 59.6 + 7.2, varying within 35-
80 years. In both lots, the most affected were people over 60
years of age, who constituted 53.4% (77 patients): in Ist lot -
40 (55.5%) and 37 (51.3%) patients in lot II. The duration of
infection, at the time of detection, was between 1 and 30 years,
with an average of 15.8 + 8.4 years in the Ist lotand 13.5 £ 6.7
years in lot II.

According to Child-Pugh score, the distribution was as fol-
lows: Child-Pugh A - 66 (45.8%) patients (Istlot - 30 (41.6%)
patients, lot II - 36 (50%) patients); Child-Pugh B score was
registered in 71 (49.3%) patients (Ist lot - 38 (52.7%), lot II -
33 (45.8%) patients); Child-Pugh C score - 7 (4.8%) patients (
Istlot - 4 (5.5%), lot II - 3(4.1%) (Table 1).

Thrombocytopenia is a marker of cirrhosis and a reserved
prognosis, frequently complicating the conduct of invasive
procedures. Our study showed the beneficial influence of
treatment on the number of plaques. Thus, there was noted a
tendency in increasing platelet count after treatment in both
lots.

Tabelul 1. Caracteristicile demografice ale pacientilor din loturile de studiu.
Table 1. Demographic characteristics of patients from study samples .

Caracteristica Lot1// Istlot Lot Il // lInd lot Total
Characteristic (n=72) n=72) (n=144)
SOF+DCV / LD +RBV SOF+DCV / LDV
Virsta (ani) // Age (years old)
i 0,
<40 ani, n (%) 2 (2,7%) 3 (4,1%) 5 (3,4%)

<40 years, n (%)

41-59 ani, n (%)

41-59 years, n (%)

260 ani, n (%)

260 years, n (%)

Barbati, n (%)

Males, n (%)

Femei, n (%)

Females, n (%)

Stadiul Child-Pugh // Child-Pugh score

29 (40,2%)
41 (56,9%)
31 (43%)

41 (56,9%)

A 30 (41,6%)
B 38 (52,7%)
C 4(5,5%)

Fibroscan // Fibrosis level, (kPa)
F3 (12,5-13,9)

F4 (14-20)

F4(>20)

10 (13,8%)
16 (22,2%)
46 (63,8%)

32 (44,4%) 61 (42,3%)

37 (51,3%) 78 (54,1%)

54 (75%) 85 (59%)
18 (25%) 59 (40,9%)
36 (50%) 66 (45,8%)
33 (45,8%) 71 (49,3%)
3 (4,1%) 7 (4,8%)

2 (2.7%) 12 (8,3%)

25 (34,7%)
45 (62,5%)

41 (28,4%)
91 (63,1%)

Notd: SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin.
Note: SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin
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La initierea terapiei antivirale, trombocitopenie severa
(25-69 x 10°/1) a fost prezentd la 31 (21,5%) pacienti: I lot
- 15 (20,8%) pacienti, lotul II - 16 (22,2%) pacienti. Trom-
bocitopenia moderata (70-120 x 10%/1) a fost prezenta la 68
(47,2%) pacienti: I lot - 38 (52,7%) pacienti, lotul II - 30
(41,6%) pacienti. La finisarea terapiei antivirale, 15 (10,4%)
pacienti au mentinut trombocitopenia severa (52-69 x 10°/1):
6 (8,3%) din I lot si 9 (12,5%) pacienti din lotul II (Tabelul 2).
Dupa tratament, trombocitopenia moderata s-a pastrat la 69
(47,9%) pacienti: 39 (54,1%) in I lot, 30 (41,6%) pacienti in al
[I-lea lot. Valorile normale ale trombocitelor ( >120 x 10° /1), la
initierea terapiei antivirale, au prezentat 45 (31,2%) pacienti:
inIlot- 19 (26,3%) pacienti si 26 (36,1%) in lotul II. La sfarsit
de tratament, valori normale ale trombocitelor au inregistrat
60 (41,6%) pacienti (p<0,001): 27 (37,5%) pacientiin I lot, 33
(45,8%) pacienti in lotul II (Tabelul 2). Totusi in lotul Il numa-
rul pacientilor cu valori normale ale trombocitelor dupa tra-
tament a fost mai mare (45,8%) comparativ cu I lot (37,5%).

Trombocitopenia severa a fost asociata cu un grad avansat
de fibroza la pacientii din ambele loturi. Astfel, la initierea te-
rapiei antivirale 1 pacient (I lot) cu trombocitopenie severa, a
avut 12,7 kPa (stadiul F3 dupa scara Metavir), iar 30 pacienti
au prezentat gradul F4 de fibroza: 4 pacienti gradul F4 (14-20
kPa), iar 26 pacienti au avut un grad avansat de fibroza (>20
kPa). Din 68 pacienti cu trombocitopenie moderata, 3 (4,4%)
pacienti (I lot) au avut gradul F3 de fibroza, 65 (95,5%) paci-
enti au prezentat stadiul F4 (>14 kPa), iar 47 (69,1%) au avut
un grad avansat de fibroza (>20 kPa). Tendinta de crestere a
plachetelor s-a remarcat dupa a doua luna de tratament indi-
ferent de schema urmata.

De asemenea, s-a remarca c3, la initierea terapiei antivirale,
pacientii cu trombocitopenie severa (31 pacienti) clasa Child-
Pugh A au fost - 10 (32,2%) pacienti, B - 18 (58%) pacienti,
C - 3 (9,6%) pacienti. Prin urmare, s-a constatat cd, tromboci-
topenia severa a fost asociatd cu un grad avansat de afectare
hepaticd la 21 (67,7%) pacienti. La finisare terapiei antivirale,
din cei 15 pacienti care au pastrat trombocitopenia severa:
clasa Chidl-Pugh A - 2 (13,3%) pacienti, B - 10 (66,6%) paci-
enti, C - 3(20%) pacienti.

Scorile APRI si Fib-4 sunt considerati markeri de evaluare a
fibrozei hepatice. Ameliorarea scorului APRI, dupa tratamen-
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At initiating antiviral therapy, severe thrombocytopenia
(25-69 x 10° / 1) was noted in 31 (21.5%) patients: Ist lot -
15 (20.8%) patients, lot I - 16 (22.2%) patients. Moderate
thrombocytopenia (70-120 x 10°/ 1) was noted in 68 (47.2%)
patients: Ist lot - 38 (52.7%) patients, lot II - 30 (41.6%) pa-
tients. On completing antiviral therapy, 15 (10.4%) patients
maintained severe thrombocytopenia (52-69 x 10° / 1): 6
(8,3%) of Ist lot and 9 (12.5%) patients from lot II (Table 2).
After treatment, moderate thrombocytopenia was maintained
in 69 (47.9%) patients: 39 (54.1%) in Ist lot, 30 (41.6%) pa-
tients in the second lot. Normal platelet values (>120 x 10°/
1), at initiation of antiviral therapy presented 45 (31.2%) pa-
tients: in Ist lot - 19 (26.3%) patients and 26 (36.1%) in lot
II. At the end of treatment, normal platelet values registered
60 (41.6%) patients (p<0.001): 27 (37.5%) patients in Ist lot,
33 (45.8%) patients in lot II (Table 2). However, in the IInd lot
the number of patients with normal platelet values after treat-
ment was higher (45.8%) compared to lot I (37.5%).

Severe thrombocytopenia has been associated with an ad-
vanced degree of fibrosis at patients in both groups. Thus, at
the initiation of antiviral therapy 1 patient (Ist lot) with severe
thrombocytopenia, had 12.7 kPa (F3 stage after The Metavir
scale), and 30 patients presented F4 stage of fibrosis: 4 pa-
tients F4 stage (14-20 kPa), and 26 patients had an advanced
degree of fibrosis (>20 kPa). Of 68 patients with moderate
thrombocytopenia, 3 (4.4%) patients (Ist lot) had F3 stage of
fibrosis, 65 (95.5%) patients had F4 stage(>14 kPa), and 47
(69.1%) had an advanced degree of fibrosis (>20kPa). Platelet
growth tendency was noted after the second month of treat-
ment regardless of the scheme followed.

It was also noted that, at the initiation of antiviral therapy,
patients with severe thrombocytopenia (31 patients) of the
Child-Pugh class A were - 10 (32.2%) patients, B - 18 (58%)
patients, C - 3 (9.6%) patients. Therefore, severe thrombocy-
topenia was found to have been associated with an advanced
degree of liver damage in 21 (67.7%) patients. At the end of
antiviral therapy, out of the 15 patients who retained severe
thrombocytopenia: Child-Pugh class A - 2 (13.3%) patients,
B - 10 (66.6%) patients, C - 3 (20%) patients.

APRI and Fib-4 scores are considered markers for the as-
sessment of liver fibrosis. The improvement of the APRI score,

Tabelul 2. Evaluarea numarului de trombocite n sange la initiere si dupa tratament.
Table 2. Evaluation of platelet count at initiation and after treatment.

Parametri Ilot // Ist lot
(SOF + DCV / LDV + RBV)

(n=72)

IIlot // IInd lot
(SOF + DCV / LDV)

(n=72) P

Initierea tratamentului

Dupa tratament

Initierea tratamentului Dupa tratament

Treatment initiation Post treatment Treatment initiation Post treatment
Trombocite (x10°), M+DS

105,0 + 40,4 123,0+42,3 115,0+47,9 126,6 +41,0 ns
Platelets (x10°), M+SD
" 25-69 x 10° /1 15 (20,8%) 6 (8,3%) 16 (22,2%) 9 (12,5%) ns
= 70-120 x 10° /1 38 (52,7%) 39 (54,1%) 30 (41,6%) 30 (41,6%) <0,05
*>120x10° /1 19 (26,3%) 27 (37,5%) 26 (36,1%) 33 (45,8%) <0,01

Notd: SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin.
Note: SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin.
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tul cu PAAD, se explica prin normalizarea enzimelor hepatice
si cresterea numarului de trombocite) (Tabelul 2).

Valoarea medie a scorului APRI la initierea terapiei anti-
virale a constituit 2,6 + 1,6 in I lot si 2,6 + 1,8 pentru lotul II.
Scorul APRI <0,5, ceea ce ar indica lipsa fibrozei, a fost iden-
tificat la 10 (6,9%) pacinenti, care fiind evaluati prin Fibros-
can aveau gradul de fibroza F3(>12,5 kPa) dupa scara Metavir.
Totodatd, un scor APRI mai mare ca 2 a fost inregistrat la 63
(43,7%) pacienti, iar gradul de fibroza apreciat prin Fibroscan
a fost >20 kPa. La 6 luni dupa tratament, acesti pacienti, aveau
scorul APRI cuprins intre 1 si 2, iar valoarea Fibroscanului
s-a redus nesemnificativ, indicand fibroza avansata (F4 >20
kPa). In studiul nostru am ficut corelatia intre valorile scoru-
lui APRI si Fibroscan la initierea terapiei antivirale si la 6 luni
dupa tratament. Am remarcat ca, la initierea tratamentului
antiviral, scorul APRI este in corelatie cu valorile Fibroscanu-
lui. Totusi, analizand valoarea APRI la initiere si la 6 luni dupa
finisarea tratamentului se remarca o scadere statistic semnifi-
cativa p<0,001 (Tabelul 3).

Rezultate asemanatoare au fost remarcate si pentru scorul
Fib-4. La analiza concordantei dintre testele de evaluare a fi-
brozei (Fibroscan versus Fib-4), 8(5,5%) pacienti prezentau
fibroza usoara conform markerilor serologici (Fib-4 <1,45),
dar avansatd la examinarea elastograficd, gradul de fibroza a
fost apreciat ca unul avansat (F3 >12,5 kPa). Daca la initierea
terapiei antivirale 99 (68,7%) pacienti prezentau Fib-4 >3,25
(I'lot - 52 (72,2%) pacienti, lotul II - 47 (65,2%) pacienti), la
6 luni dupa tratament numarul pacientilor cu valoarea Fib-4
>3,25 s-a redus la 64 (44,4%) pacienti (p<0,05) (Tabelul 3).
Totusi, Fib-4 a fost corelat strans cu rezultatele Fibroscanului
pentru scoruri <1,45 sau >3,25.

Trombocitopenia dupd tratament antiviral in cirozd

after treatment with DAA, is explained by the normalization
of liver enzymes and the increase in the number of platelets)
(Table 2).

The mean APRI score at initiation of antiviral therapy was
2.6 + 1.6 in Ist lot and 2.6 *+ 1.8 for lot II. The APRI score <0.5,
which would indicate a lack of fibrosis, was identified in 10
(6.9%) patients, who, evaluated by Fibroscan, had the degree
of fibrosis F3 (>12.5 kPa) according to Metavir scale. However,
an APRI score higher than 2 was recorded in 63 (43.7%) pa-
tients, and the degree of fibrosis assessed by Fibroscan was
>20 kPa. Six months after treatment, these patients had an
APRI score between 1 and 2, and the value of Fibroscan de-
creased insignificantly, indicating advanced fibrosis (F4 >20
kPa). In our study we made the correlation between the values
of the APRI and Fibroscan score at the initiation of antiviral
therapy and 6 months after treatment. We noted that when
initiating antiviral treatment, the APRI score is in correlation
with Fibroscan values. Nevertheless, looking at the APRI value
atinitiation and 6 months after the end of treatment, a statisti-
cally significant decrease p<0.001 is observed (Table 3).

Similar results were noted for the Fib-4 score as well.
Evaluating the concordance between fibrosis evaluation tests
(Fibroscan versus Fib-4), 8 (5.5%) patients had mild fibrosis
according to serological markers (Fib-4 <1.45), but advanced
on elastographic examination, the degree of fibrosis was as-
sessed as an advanced one (F3 >12.5 kPa). If at initiation of
antiviral therapy 99 (68.7%) patients presented Fib-4 >3.25
(Ist lot - 52 (72.2%) patients, lot Il - 47 (65.2%) patients),
6 months after treatment the number of patients with Fib-4
>3.25 was reduced to 64 (4.4%) patients (p<0.05) (Table 3).

Tabelul 3. Dinamica scorului APRI si FIB-4 la initiere si dupa tratamentul antiviral.
Table 3. Dynamics of APRI and FIB-4 score at initiation and after antiviral treatment.

APRI

Lotul I // Ist lot Lotul II // IInd lot

SOF+DCV / LDV + RBV SOF + DCV / LDV p
Valoarea scorurilor (n=72) (n=72)
Scor values

La initiere 6 luni dupd tratament La initierea 6 luni dupad tratament

Treatment initiation 6 months after treatment Treatment initiation 6 months after treatment
II\;;,D; 2,616 0,6+0,2 26+18 06+0,3 ns
<1 13 (18%) 63 (87,5%) 20 (27,7%) 63 (87,5%) <0,001
1-2 24 (33,3%) 9 (12,5%) 24 (33,3%) 8 (11,1%) <0,001
>2 35 (48,6%) 0 28 (38,8%) 1(1,3%) <0,001
Fib-4
II\;:;D; 6,5+3,3 34+12 6,9+4,4 32+14 ns
<1,45 4(5,5%) 7 (9,7%) 4 (5,5%) 11 (15,2%) ns
1,45-3,25 16 (22,2%) 26 (36,1%) 21 (29,1%) 36 (50%) <0,01
>3,25 52 (72,2%) 39 (54,1%) 47 (65,2%) 25 (34,7%) <0,05

Notd: SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin.
Note: SOF - Sofosbuvir; DCV - Daclatasvir; RBV - Ribavirin.
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Tabelul 4. Evolutia valorilor transaminazelor la initiere si dupa tratament.
Table 4. Evolution of transaminase values at baseline and after treatment.
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Ilot I lot P
Valorile parametrilor (SOF + DCV / LDV + RBV) (SOF + DCV / LDV)
Parameter values (n=72) (n=72)

La initierea tratamentului  La sfarsitul tratamentului La initierea tratamentului ~ La sfarsitul tratamentului
ALAT, U /1 92,4 +41 27,0+7,5 110,9 £ 58,5 27,771 ns
=N(0-49U /1) 17 (23,6%) 69 (95,8%) 10 (13,8%) 67 (93%)
= <2N 28 (38,8%) 2 (2,7%) 3 (43%) 5 (6,9%) <0.001
=>2N 27 (37,5%) 1(1,3%) 31 (43%) 0
ASAT, U /1 88,5 £ 40,4 32,5+£10,1 98,6+51,8 29,3+7,1 ns
=N(0-46U /1) 17 (23,6%) 65 (90,2%) 13(18%) 66 (91,6%)
= <2N 29 (40,2%) 6 (8,3%) 32 (44,4%) 6(8,3%) <0.001
= >2N 26 (36,1%) 1(1,3%) 27 (37,5%) 0 ’

Asocierea dintre SOF / DCV cu sau fara RBV a influentat evi-
dent sindromul de hepatocitoliza la pacientii cu ciroza hepa-
tica, profilul transaminazelor imbunatatindu-se semnificativ
la sfarsitul tratamentului (peste 91% dintre pacienti au avut
valori normale In ambele loturi), Inregistrandu-se raspunsul
biochimic. in ambele loturi, normalizarea transaminazelor s-a
inregistrat inca din a doua saptamana de tratament cu PAAD.
Nivelurile AIAT au fost corelate cu valorile FH la initierea tera-
piei antivirale. Astfel, s-a remarcat ca valorile inalte ale AIAT
au fost Insotite de valori mari ale fibrozei hepatice, aprecia-
te prin Fibroscan. Totodata, la initierea terapiei antivirale, 5
(16,1%) pacienti din cei 31 cu trombocitopenie severa (25-69
x 10° /1) au avut valorile normale ale AlAT, iar 14 (45,1%) au
prezentat valori ale AIAT >2N. Din cei 68 pacienti cu trombo-
citopenie moderata (70-120 x 10°/ 1): 11(16,1%) pacienti au
avut valori normale ale AIAT, iar 32 (84,2%) pacienti au avut
valori AIAT >2N.

Raspuns virusologic sustinut la tratamentul cu PAAD, cu
sau fara RBV si ARN-VHC nedectabil dupa 6 luni de la finisa-
rea terapiei, au prezentat 135 (93,7%) pacienti: in I lot - 68
(94,4%) pacienti si 67 (93%) pacienti in al II-lea lot. Esec la
tratament au prezentat 9 (6,2%) pacienti. De asemenea, s-a
constatat ca pacientii cu esec la tratament au prezentat un
grad avansat de fibroza (>20 kPa, scara Metavir) si tromboci-
topenie semnificativa (55-80 x 10°/1).

Discutii

Scopul studiului nostru a fost de a evalua efectul terapiei
PAAD asupra trombocitopeniei asociate infectiei cu VHC si
modificarea nivelului trombocitelor in timpul si dupa trata-
ment.

Trombocitopenia secundara infectiei cu VHC are o fiziopa-
tologie multifactoriala si ramane o problema majora, in special
la pacientii cu ciroza hepatica. Mecanisme implicate In fiziopa-
tologia trombocitopeniei, inclusiv efectele directe ale virusului
si anticorpii antiplachetari pot sta la baza imbunatatirii numa-
rului de trombocite dupa tratamentul cu PAAD. Unele studii
au aratat ca VHC in sine ar putea fi asociat direct cu scaderea
numadrului de trombocite [5, 9].

Terapia de prima linie, cu PAAD, pentru infectia cu VHC, a

However, Fib-4 was closely correlated with Fibroscan results
for scores <1.45 or >3.25.

The association between SOF / DCV with / without RBV
has obviously influenced hepatocytolysis syndrome in pa-
tients with cirrhosis of the liver, with the transaminases pro-
file improving significantly at the end of treatment (over 91%
of patients had normal values in both lots), with biochemical
response. In both lots, the normalization of transaminases
was recorded as early as the second week of treatment with
DAA. ALAT levels were correlated with FH values at initiation
of antiviral therapy. Thus, it was noted that the high values of
ALAT were accompanied by high values of liver fibrosis, ap-
preciated by Fibroscan. At the same time, at the initiation of
antiviral therapy, 5 (16.1%) patients out of 31 with severe
thrombocytopenia (25-69 x 10° / 1) had normal ALAT values,
and 14 (45.1%) had ALAT values >2N. Of the 68 patients with
moderate thrombocytopenia (70-120 x 10° / 1): 11 (16,1%)
patients had normal ALAT values, and 32 (84.2%) patients
had ALAT values >2N.

Sustained virological response to treatment with DAA, with
or without RBV and non-detectable HCV-RNA 6 months after
completion of therapy, presented 135 (93.7%) patients: in Ist
lot - 68 (94.4%) patients and 67 (93%) patients in the second
lot. Treatment failure presented 9 (6,2%) patients. Patients
with treatment failure were also found to have advanced levels
of fibrosis (>20 kPa, Metavir scale) and significant thrombocy-
topenia (55-80 x 10° / 1.

Discussion

The purpose of our study was to assess the effect of DAA
therapy on thrombocytopenia associated with HCV infection
and changes in platelet levels during and after treatment.

Thrombocytopenia secondary to HCV infection has a mul-
tifactorial physiopathology and remains a major problem, es-
pecially in patients with liver cirrhosis. Mechanisms involved
in the physiopathology of thrombocytopenia, including direct
effects of the virus and antiplatelet antibodies may stand the
basis for improving platelet counts after treatment with DAA.
Some studies have shown that HCV itself could be directly as-
sociated with decreased platelet counts [5, 9].
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demonstrat rezultate bune prin obtinerea RVS, inclusiv la pa-
cientii cu ciroza hepatica.

Aly M. El-Kholya et al. (2020) au investigat relatia dintre
VHC si numarul de trombocite in sangele periferic dupa tra-
tamentul cu interferon (IFN). IFN agraveaza trombocitopenia
datorita efectelor sale secundare, astfel, evaluarea ameliorarii
trombocitopeniei In timpul tratamentului infectiei cu VHC este
dificila. PAAD amelioreaza trombocitopenia dupa obtinearea
RVS, iar modificarile numarului de trombocite sunt mai mari
comparativ cu pacientii care au urmat terapia cu IFN [4, 6].

Am observat ca in timpul tratamentului cu PAAD, numarul
de trombocite a crescut mai mult incepand cu a 8-a saptama-
na. Acest efect este mai putin probabil sa fie cauzat de o ameli-
orare a fibrozei hepatice intr-un timp atat de scurt. Totusi, un
alt studiu a aratat ca numarul de trombocite a fost mai mare
decat valoarea initiala dupa urmarirea pe termen mai lung,
pana la 72 de saptamani dupa finalizarea tratamentului cu
PAAD [9]. Acest efect pe termen lung poate fi legat de amelio-
rarea fibrozei hepatice.

Studiile au aratat, cd majoritatea pacientilor tratati cu
PAAD prezinta o imbunatatire a functiei hepatice dupa obti-
nerea unui RVS. Totusi, unii pacientii cu ciroza hepatica pas-
treaza valori anormale persistente ale testelor functiei hepa-
tice chiar si dupa obtinerea RVS [6]. Astfel de rezultate au fost
obtinute si in cercetarea noastra.

Rezultatele terapiei cu PAAD la pacientii cu trombocito-
penie asociata infectiei cu VHC si boald hepatica compensata
(Child-Pugh A) sunt comparabile cu pacientii non-cirotici [10].

Studiul nostru, precum si alte cerecetari, au aratat, ca pa-
cientii cu stadiul Child-Pugh B si C au inregistrat o crestere a
numarului de trombocite mai lentd comparativ cu pacientii
aflati in stadiul Child-Pugh A [2, 4, 6]. De asemenea, a existat
o asociere dintre gradul de fibroza si gradul trombocitopeniei.
Majoritatea pacientilor cu trombocitopenie severa au prezen-
tat un grad avansat de fibroza (F4 >20 kPa). Totusi, numarul
de trombocite creste treptat si constant in timpul si dupa tra-
tamentul cu PAAD, indiferent de schema de tratament urmata
si gradul de decompensare.

In studiul efectuat de Yuya Seko et al. (2020) s-a aratat c3,
oscilatiile numarului de trombocite dupa obtinerea RVS reali-
zat prin terapia cu PAAD este legat de schimbarea volumului
ficatului. Prin urmare, cei care prezinta o ameliorare mai lenta
a numarul de trombocite prezenta, o capacitate regenerativa
mai redusa a ficatului [6]. Astfel, numarul de trombocite dupa
RVS obtinut de terapia cu PAAD poate fi considerat un marker
hepatic neinvaziv de regenerare hepatica si, prin urmare, tre-
buie monitorizat in timp.

Concluzii

1. Tratamentul antiviral cu SOF si DCV / LDV, cu sau fara
RBY, cu durata de 12-24 s3aptamani, a permis obtinerea unui
RVS la 93,7% din pacientii cu ciroza hepatica virala C (I lot -
68 (94,4%) pacienti si 67 (93%) pacienti in al II-lea lot).

2. Raspuns biochimic la tratamentul antiviral in ciroza
hepatica virala C a fost obtinut la peste 91% pacienti, la o buna

Trombocitopenia dupd tratament antiviral in cirozd

First-line therapy with DAA for HCV infection has displayed
good results by obtaining SVR, including in patients with cir-
rhosis of the liver.

Aly M. El-Kholya et al. (2020) investigated the relationship
between HCV and platelet count in peripheral blood after in-
terferon (IFN) treatment. [FN worsens thrombocytopenia due
to its side effects, thus assessing the improvement of thrombo-
cytopenia during treatment of HCV infection is difficult. DAAP
improves thrombocytopenia after obtaining SVR, and changes
in platelet count are greater compared to patients who have
followed IFN therapy [4, 6].

I noticed that during treatment with DAA, the number of
platelets increased more starting with the 8th week. This ef-
fect is less likely to be caused by an improvement in liver fi-
brosis in such a short time. However, another study showed
that the platelet count was higher than the initial value after
longer-term follow-up, up to 72 weeks after completion of
DAA treatment [9]. This long-term effect can be related to the
improvement of liver fibrosis.

Studies have shown that most patients treated with DAA
experience an improvement in liver function after obtaining
an SVR. However, some patients with liver cirrhosis retain per-
sistent abnormal levels of liver function tests even after ob-
taining SVR [6]. Such results have also been achieved in our
research.

The results of DAA therapy in patients with HCV associated
thrombocytopenia and compensated liver disease (Child-Pugh
A) are comparable to non-cirrhotic patients [10].

Our study, as well as other researches, showed that pa-
tients with the Child-Pugh B and C stages experienced a slower
increase in platelet count compared to patients in Child-Pugh
stage A [2, 4, 6]. There was also an association between the
degree of fibrosis and the degree of thrombocytopenia. Most
patients with severe thrombocytopenia had an advanced de-
gree of fibrosis (F4 >20 kPa). However, the number of platelets
increases gradually and steadily during and after treatment
with DAA, regardless of the treatment regimen followed and
the degree of decompensation.

In the study conducted by Yuya Seko et al. (2020) it was
shown that the oscillations in the number of platelets after
obtaining SVR performed by DAAP therapy are related to the
change in liver volume. Therefore, those who show a slower
improvement in the number of platelets present a lower re-
generative capacity of the liver [6]. Thus, the number of plate-
lets after SVR obtained by DAA therapy can be considered a
non-invasive liver marker of liver regeneration and should
therefore be monitored over time.

Conclusions

1. Antiviral treatment with SOF and DCV / LDV, with or
without RBV lasting 12-24 weeks allowed the achievement of
a SVR in 93,7% of patients with viral C cirrhosis (Ist lot - 68
(94,4%) patients and 67 (93%) patients in the IInd lot).

2. Biochemical response to antiviral treatment in viral C
hepatic cirrhosis has been achieved in more than 91% pa-
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parte normalizarea s-a remarcat deja din a doua saptamana
de tratament.

3. Pacientii cu un grad avansat de afectare hepatica (sta-
diul Child-Pugh B si C) au inregistrat o crestere a numarului de
trombocite mai lentd comparativ cu pacientii aflati in stadiul
Child-Pugh A.

4. Exista o asociere dintre gradul de fibroza si gradul trom-
bocitopeniei, astfel, similar fibroscanului, valorile scorului
APRI si Fib-4 au suferit ameliorari semnificative statistic la 6
luni de la obtinerea RVS (p<0,01), majoritatea valorilor fiind
mai mici de 3.

5. Tratamentul In ansamblu a fost bine tolerat in ambele
loturi si nu s-au inregistrat intreruperi ale terapiei cu PAAD.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

La momentul actual, nu este cunoscut dacd educatia
terapeutica In hipertensiunea arteriala din Republica Moldova
este racordatd la standardele internationale si ale OMS, si nici
eficienta interventiior educationale in procesul terapeutic al
pacientilor hipertensivi.

Ipoteza de cercetare

Educatia terapeutica in hipertensiunea arteriala in Re-
publica Moldova nu este reglementata conform standardelor
intenationale si celor definite de OMS.

Noutatea adusa literaturii stiintifice din domeniu

Acest studiu identifica practici internationale de organi-
zare si desfasurare a educatiei terapeutice in hipertensiunea
arteriald, racordate la standardele OMS. S-a identificat fap-
tul c3, la nivel national, educatia terapeutica existentd este
putin eficientd, iar strategiile si modalitatile de organizare si
desfasurare a interventiior educationale in hipertensiunea
arteriald nu sunt descrise In actele normative disponibile la
moment, in Republica Moldova.

Rezumat

Introducere. Educatia terapeuticd a pacientilor cu HTA
reprezintd un element cheie in tratamentul acestei boli. Desi
OMS a stabilit standardele care reglementeaza organizarea si
desfasurarea educatiei terapeutice a pacientilor, implementa-
rea acesteia rimane a fi o problema la nivel global. In Repu-
blica Moldova nu se cunoaste eficienta educatiei terapeutice in
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What is not known yet, about the topic

Currently, it is not known if treatment approaches to hy-
pertension education in Moldova is connected to the inter-
national standards and the WHO or educational efficiency of
hypertensive patients in the therapeutic process.

Research hypothesis

Therapeutic education in hypertension in the Republic of
Moldova is not regulated according to international stand-
ards and those defined by the WHO.

Article’s added novelty on this scientific topic

This study identifies international practices for organiz-
ing and conducting therapeutic education in hypertension,
in line with WHO standards. It was identified that, at the na-
tional level, the existing therapeutic education is ineffective,
and the strategies and ways of organizing and conducting
educational interventions in hypertension are not described
in the normative acts currently available in the Republic of
Moldova.

Abstract

Introduction. The therapeutic education of patients with
hypertension is a key element in the treatment of this disease.
Although the WHO has set standards for the organization and
conduct of therapeutic education for patients, its implementa-
tion remains a global issue. In the Republic of Moldova, the
effectiveness of therapeutic education in hypertension is not
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hipertensiunea arteriala si nici daca aceasta este racordata la
standardele OMS. Reiesind din importanta problemei, scopul
acestui studiu a fost identificarea practicilor internationale de
organizare si desfasurare a educatiei terapeutice in hiperten-
siunea arteriald pentru evaluarea alinierii procesului de orga-
nizare a interventiilor educationale pentru pacientii hiperten-
sivi din RM standardelor recomandate de OMS.

Material si metode. Studiul dat este descriptiv si calitativ.
In prima etapa de cercetare in bazele de date PubMed, Google
Scholar si Hinari au fost identificate 19 studii epidemiologice
secundare care au evaluat diferite aspecte ale educatiei tera-
peutice in hipertensiunea arteriala. La etapa a doua au fost
selectate 2 studii care reflectd modul in care se organizeaza
educatia terapeutici la nivel international. In urma cutirii in
Google Scholar si pe site-urile cnam.md, msmps.gov.md, ansp.
md, au fost identificate 5 documente care reglementeaza or-
ganizarea educatiei terapeutice la nivel national si 2 publicatii
care descriu cunostintele pacientilor hipertensivi din RM des-
pre propria boala. La urmatoarea etapa au fost analizate cali-
tativ fisierele selectate.

Rezultate. Recenzia pentru definirea domeniului efectuata
de Correia J. et al. a determinat ca in tarile cu venituri mici si
medii au fost experimentate o gama variata de moduri de rea-
lizare a educatiei terapeutice, dar care nu au abordat aspectele
de continuitate si de fezabilitate. Meta-analiza lui Tam H. et al.
a determinat ca masurile de consolidare sunt eficiente 1n res-
pectarea schimbirii modului de viati. In 2019 a fost efectuat
un studiu in 7 institutii de asistenta medicala primara din RM
care a evaluat cunostintele si atitudinea pacientilor hiperten-
sivi fata de propria boala. La nivel national, un studiu-pilot in
cadrul IMSP CS Cahul a demonstrat eficacitatea interventiilor
educationale desfasurate conform standardelor OMS.

Concluzii. Realizarea educatiei terapeutice in conformitate
cu recomandarile OMS reprezintd o masura eficienta care sa
le permita pacientilor sa dobandeasca si sa mentina abilitati
pentru gestionarea vietii si a bolii si sa-si mentina sau sa-si im-
bunatdteasca calitatea vietii. Exista putine date care sa descrie
organizeazarea si desfasuraea educatiei terapeutice a pacien-
tilor cu hipertensiunea arteriald in RM, ceea ce indica nevoia
determindrii elementelor constitutive, a modalitatii de organi-
zare si desfasurare, conform standardelor si recomandarilor
OMS pentru fortificarea acestei componente terapeutice.

Cuvinte cheie: educatia terapeutic3, hipertensiunea arteri-
ala, asistenta medicala primara.

Introducere

Hipertensiunea arteriala este o problema de sanatate prio-
ritara la nivel global, cauzeaza in 50% din cazuri infarctul mi-
ocardic acut [1] si in 80% din cazuri - accidentul vascular ce-
rebral [2]. Conform datelor OMS din 2018, ambele complicatii
ale hipertensiunii arteriale mentionate mai sus raman cauzele
principale de deces in ultimii 15 ani [3]. In Republica Moldova,
hipertensiunea arteriald de asemenea, reprezinta o proble-
ma de sandtate prioritara, Organizatia Mondiala a Sanatatii
(OMS) estimand o prevalenta in randul populatiei adulte de
33,2%), astfel incat fiecare a treia persoana adulta din Republi-
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known, nor whether it is connected to WHO standards. Based
on the importance of the issue, the aim of this study was to
identify international practices for organizing and conducting
therapeutic education in hypertension to assess the alignment
of the process to WHO recommended standards.

Material and methods. This study is descriptive and qual-
itative. In the first phase of research in the PubMed, Google
Scholar and HINARI databases, 19 secondary epidemiologi-
cal studies were identified that evaluated different aspects of
therapeutic education in hypertension. In the second stage, 2
studies were selected that reflect the way in which therapeutic
education is organized internationally. Following the search in
Google Scholar and on the sites cnam.md, msmps.gov.md, ansp.
md, 5 documents were identified that regulate the organiza-
tion of therapeutic education at national level and 2 publica-
tions that describe the knowledge of hypertensive patients in
the Republic of Moldova about their own disease. At the next
stage, the selected files were qualitatively analyzed.

Results. The scoping review by Correia ]. et al. determined
that in low- and middle-income countries a wide range of
ways of achieving therapeutic education were experienced,
but which did not address issues of continuity and feasibility.
Meta-analysis of Tam H. et al. determined that consolidation
measures are effective in respecting lifestyle change. In 2019,
a study was conducted in 7 primary care institutions in the
Republic of Moldova that assessed the knowledge and attitude
of hypertensive patients towards their own disease. At the na-
tional level, a pilot study within a primary health care institu-
tion demonstrated the effectiveness of educational interven-
tions carried out according to WHO standards.

Conclusions. In the Republic of Moldova, as well as in
low- and middle-income countries, the therapeutic education
of patients with hypertension requires the finalization of the
concept and knowledge of international standards on how to
organize. In middle- and high-income countries, the effective-
ness of educational interventions in the treatment of patients
with hypertension was studied and the cost-effectiveness of
the intervention given at the medical system level was argued.

Key words: therapeutic education, hypertension, primary
health care.

Introduction

Hypertension is a priority health problem globally, causing
in 50% of cases acute myocardial infarction [1] and in 80%
of cases - stroke [2]. According to World Health Organization
(WHO) data from 2018, both complications of hypertension
mentioned above remain the leading causes of death in the
last 15 years [3]. In the Republic of Moldova, hypertension is
also a priority health problem. The World Health Organization
(WHO) estimated a prevalence among the adult population of
33.2%, so that every third adult in the Republic of Moldova
(RM) suffers of hypertension [4]. Among those diagnosed,



152

ca Moldova (RM) sufera de hipertensiunea arteriala [4]. Dintre
persoanele diagnosticate, 43,2% nu urmeaza tratament anti-
hipertensiv [5], ceea ce argumenteaza majorarea mortalitatii
timp de zece ani (2004-2013) cu 98% 1n cazurile de infarct
miocardic acut, iar in varsta apta de munca - cu 114,6% [6].
Educatia terapeutica este o componenta importanta a in-
grijirilor medicale acordate pacientilor cu boli cronice, pre-
cum este hipertensiunea arterialda (HTA). La baza tratamentu-
lui acesteia sta adoptarea modului de viata sanatos, ceea ce
ifnseamna activitate fizica regulata, de intensitate moderat3,
alimentatie echilibrata cantitativ si calitativ, evitdnd grasimi-
le trans si limitdnd consumul de sare etc. Astfel, tratamentul
nemedicamentos al hipertensiunii arteriale reprezinta cheia
succesului, de rdnd cu tratamentul medicamentos. Totodat3,
pacientul avand boli cronice cu diverse comorbiditati intam-
pina dificultati in aplicarea in practica a sfaturilor medicale de
modificare a modului de viata. In acest sens, educatia terape-
utica a pacientilor este conceputa pentru a instrui pacientii in
abilitatile de autogestionare sau adaptare a tratamentului la
particularitatea lor, de crestere a aderarii la tratamentul me-
dicamentos. Scopul sau principal este de a produce un efect
terapeutic in plus fata de cel al tuturor celorlalte interventii
(farmacologice, balneo-sanatoriale etc.) si de a imbunatati ca-
litatea vietii [7]. Desi rolul educatiei terapeutice a pacientilor
cu hipertensiune arteriald este incontestabil, realizarea aces-
teia ramane a fi o problema globala a lucratorilor medicali, in
special a celor din asistenta medicala primar3, de care depin-
de aproape in totalitate managementul hipertensiunii arteri-
ale. Conform datelor Centrului National de Sanatate Publica
pentru anul 2017, indicatorii de performanta cu privire la
educatia pacientilor cu hipertensiune arteriala sunt realizati
in proportie de 18% [8]. Aceste date sunt alarmante, in con-
ditiile n care In 2017 exista indicator de performanta la nivel
de asistenta medicald primara privind scolarizarea pacientilor
cu hipertensiune arteriala. Ulterior, indicatorul ,educatia per-
soanelor la risc de boala cardiovasculara si a celor cu hiper-
tensiune arteriala” a fost anulat, ceea ce presupune ca realiza-
rea acestui indicator a scazut dramatic. De aceea, abordarea
educatiei terapeutice si promovarea acesteia este imperativa.
Luand in consideratie eficacitatea demonstrata a interventii-
lor educationale pentru pacientii hipertensivi, dupa cum sunt
recomandate de OMS, pe de o parte, si analizand realizarea in-
dicatorilor de performanta cu privire la educatia pacientilor
cu hipertensiune arteriala, pe de altd parte, vedem necesitatea
evaludrii procesului de organizare a interventiilor educationa-
le pentru pacientii hipertensivi din Republica Moldova in con-
formitate cu practicele internationale. Astfel, scopul lucrarii
este de a identifica practicile internationale de reglementare
si desfasurare a educatiei terapeutice a pacientilor cu hiper-
tensiune arteriald, precum si daca procesul de organizare a
educatiei terapeutice In hipertensiunea arteriala in RM este
racordat practicelor internationale si standardelor OMS.

Material si metode

Studiul dat este descriptiv si calitativ. Metodologia studiu-
lui consta in identificarea studiilor epidemiologice secundare,
care au evaluat diferite aspecte ale educatiei terapeutice a pa-
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43.2% do not follow antihypertensive treatment [5], which
argues the increase in mortality for ten years (2004-2013) by
98% in cases of acute myocardial infarction, and in working
age - by 114.6% [6].

Therapeutic education is an important component of med-
ical care for patients with chronic diseases, such as hyperten-
sion. The basis of its treatment is the adoption of a healthy
lifestyle, which means regular physical activity, moderate in-
tensity, balanced diet quantitatively and qualitatively, avoiding
trans fats and limiting salt consumption, etc. Thus, non-drug
treatment of hypertension is the key to success, along with
drug treatment. At the same time, the patient with chronic
diseases with various comorbidities has difficulties in apply-
ing in practice the medical advice to change the lifestyle. In
this sense, the therapeutic education of patients is designed to
train patients in the skills of self-management or adaptation of
treatment to their particularity, to increase adherence to drug
treatment. Its main purpose is to produce a therapeutic effect
in addition to that of all other interventions (pharmacological,
balneo-sanatorium, etc.) and to improve the quality of life [7].
Although the role of therapeutic education of patients with
hypertension is undeniable, its realization remains a global
problem of health care workers, especially those in primary
care, on which depends almost entirely on the management of
hypertension.

According to the data of the National Center for Public
Health for 2017, the performance indicators regarding the ed-
ucation of patients with hypertension are achieved in propor-
tion of 18% [8]. These data are alarming, given that in 2017
there was a performance indicator at the level of primary care
regarding the education of patients with hypertension. Sub-
sequently, the indicator “education of people at risk of car-
diovascular disease and hypertension” was canceled, which
means that the achievement of this indicator has decreased
dramatically. Therefore, the approach of therapeutic educa-
tion and its promotion is imperative. Taking into account the
demonstrated effectiveness of educational interventions for
hypertensive patients, as recommended by the WHO, on the
one hand, and analyzing the achievement of performance in-
dicators on the education of patients with hypertension, on
the other hand, we see the need to evaluate the organization
process of educational interventions for hypertensive patients
in the Republic of Moldova in accordance with international
practices. Thus, the aim of the study is to identify international
practices for regulating and conducting therapeutic education
of patients with hypertension, as well as whether the process
of organizing therapeutic education in hypertension in the
Republic of Moldova is related to international practices and
WHO standards.

Material and methods

The given study is descriptive and qualitative. The method-
ology of the study consists in identifying secondary epidemio-
logical studies, which evaluated different aspects of the thera-
peutic education of patients with hypertension in the PubMed,
Google Scholar and HINARI databases. The search strategies
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cientilor cu hipertensiune arteriald in bazele de date PubMed,
Google Scholar si Hinari. Strategiile de cautare folosite au uti-
lizat termeni precum ,educatia pacientului cu hipertensiune
arteriald” OR ,scolarizarea pacientilor hipertensivi”; ,hyper-
tension education” OR ,programs for therapeutic education in
hypertension”. Alte criterii de selectare au fost articole scrise
in limba englezi si anul publicirii 2009-2021. in urma ciuti-
rii primare 1n bazele de date, folosind terminologia descris3, a
fost identificat un numar de 19 articole.

La etapa a doua au fost selectate doar rezultatele ce reflec-
td modul in care se organizeaza, se desfasoara, se evalueaza
educatia terapeutica la nivel international - un numar de 2
studii. In paralel, folosind ciutarea in Google Scholar si pe si-
te-urile cnam.md, msmps.gov.md, ansp.md, au fost identificate
5 documente care reglementeaza organizarea educatiei tera-
peutice la nivel national si 2 publicatii care descriu cunostin-
tele pacientilor hipertensivi din RM despre propria boala. La
urmatoarea etapa a fost analizat fiecare studiu cu introduce-
rea intr-o baza de date Excel a informatiei relevante. Rezulta-
tele identificate au fost analizate si comparate luand in con-
sideratie contextul national. Indicatorii de referinta folositi
in analiza rezultatelor sunt recomandarile OMS 1n domeniul
educatiei terapeutice, integrate in Raportul grupului de lucru
a OMS ,Therapeutic patient education, continuing education
programmes for health care providers in the field of prevention
of chronic diseases”, publicat in 1998.

Rezultate

In urma ciutarii au fost identificate 2 studii epidemiologice
secundare - o recenzie pentru definirea domeniului (scoping
review) si un studiu de meta-analiza. In studiul - recenzie pen-
tru definirea domeniului au fost sintetizate dovezi referitoare
la interventiile de ingrijire primara asupra hipertensiunii ar-
teriale si a diabetului zaharat evaluate si testate. In scoping re-
view au fost analizate 198 de articole publicate In ultimii zece
ani (2009-2019). Conform rezultatelor, studiile evaluate au ra-
portat diferite tipuri de personal care efectueaza interventiile
de educatie. O proportie ridicata 43% din studii au raportat
interventii ale personalului medical cu exceptia medicilor. Cel
mai mult sunt implicati asistentii medicali, urmati de lucrato-
rii din domeniul sanatatii comunitare si farmacistii. Majorita-
tea studiilor nu au mentionat metode explicite de formare a
personalului implicat in organizarea serviciilor medicale pen-
tru pacientii cu hipertensiune arteriala si diabet zaharat [9].

in recenzia pentru definirea domeniului, din cele 198 de
articole analizate, 50 s-au concentrat pe evaluarea strategii-
lor de sustinere a autogestionarii prin educatie si automoni-
torizare. Strategiile educationale aveau drept scop de a creste
cunostintele despre boala pentru a aduce schimbari de com-
portament, pentru a promova modificarile stilului de viata,
pentru a Imbunatati constientizarea bolii, tratamentul si im-
bunatatirea rezultatelor clinice. Printre interventiile educatio-
nale evaluate, s-au regasit (1) informarea pacientilor pe teme
privind obiceiurile dietetice; (2) exercitiile fizice de grup si
individualizate; (3) dezvoltarea abilitatilor de comunicare; (4)
rezolvarea problemelor si gestionarea stresului; (5) programe
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used terms “education of the patient with hypertension” OR
“schooling of hypertensive patients”; ,,Hypertension education”
OR ,programs for therapeutic education in hypertension”. Other
selection criteria were articles written in English and the year
of publication 2009-2021. Following the primary search in the
databases, using the terminology described, a number of 19
articles were identified.

In the second stage, only the results were selected that re-
flect the way in which therapeutic education is organized, car-
ried out, evaluated internationally - a number of 2 studies. In
parallel, using the search in Google Scholar and on the sites
cnam.md, msmps.gov.md, ansp.md, 5 documents were identi-
fied that regulate the organization of therapeutic education at
national level and 2 publications that describe the knowledge
of hypertensive patients in the Republic of Moldova about his
own disease. At the next stage, each study was analyzed by
entering the relevant information in an Excel database. The
identified results were analyzed and compared taking into
account the national context. The benchmarks used in the
analysis of the results are the WHO recommendations in the
field of therapeutic education, integrated in the Report of the
WHO working group “Therapeutic Patient Education, Continu-
ing education programs for health care providers in the field of
prevention of chronic diseases”, published in 1998.

Results

Following the search, 2 secondary epidemiological studies
were identified - a scoping review and a meta-analysis study.
In the scoping review, evidence was synthesized regarding
the primary care interventions on hypertension and diabe-
tes evaluated and tested. In the scoping review, 198 articles
published in the last ten years (2009-2019) were analyzed.
According to the results, the evaluated studies reported dif-
ferent types of staff performing educational interventions. A
high proportion of 43% of studies reported interventions by
medical staff except doctors. Nurses are the most involved, fol-
lowed by community health workers and pharmacists. Most
studies have not mentioned explicit methods of training staff
involved in organizing medical services for patients with hy-
pertension and diabetes [9].

In the scoping review, of the 198 articles analyzed, 50 - fo-
cused on evaluating strategies to support self-management
through education and self-monitoring. Educational strate-
gies aimed to increase knowledge about the disease to bring
about behavioral changes, to promote lifestyle changes, to im-
prove disease awareness, treatment and improve clinical out-
comes. Among the educational interventions evaluated were
(1) informing patients on topics regarding dietary habits; (2)
group and individualized physical exercises; (3) development
of communication skills; (4) problem solving and stress man-
agement; (5) educational programs provided by multidisci-
plinary teams comprising physicians, nurses, psychologists,
psychotherapists, counselors and nutritionists who provided
face-to-face and telephone health coaching.

The scoping review described the following types of edu-
cational interventions (1) family orientation sessions through
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educationale furnizate de echipe multidisciplinare cuprinzand
medici, asistenti medicali, psihologi, psihoterapeuti, consilieri
si nutritionisti care au oferit coaching de sanatate fata in fata
si la telefon.

In recenzie au fost descrise urmitoarele tipuri de interven-
tii educationale (1) sesiuni de orientare familiala prin vizite
la domiciliu (Ribeiro et al.); (2) livrarea de brosuri bazate pe
conceptul de dieta semafor, combinata cu consiliere nutritio-
nald individualizata la fiecare doua luni dupa interventie, pe
o perioada de sase luni (Liu et al); (3) atelier educational in-
teractiv pentru imbunatatirea cunostintelor pacientilor des-
pre propria boala (Lu et al.); (4) intalniri regulate de grup cu
programe educationale care includ abordari dietetice, activi-
tate fizica si accent pe reducerea consumului de alcool si tu-
tun (Oliveira et al.). Dintre tehnicile comportamentale au fost
descrise (1) consilierea pacientilor cu hipertensiune arteriala
de catre asistentii medicali certificati in interviul motivational;
(2) consilierea pacientilor pentru imbunatatirea simptomelor
depresive de catre consilieri si consiliere pentru renuntarea
la fumat oferita de medic; (3) Incorporarea protocoalelor de
schimbare a comportamentului pentru imbunatatirea rezulta-
telor clinice si a autogestionirii in randul pacientilor. In Oman,
Mexic si Brazilia patru programe de autogestionare s-au con-
centrat pe interventii nutritionale oferite de nutritionisti sau
medici. Aceste interventii au fost concepute in baza educati-
ei nutritionale DASH adaptata in Mexic si In baza consilierii
privind activitatea fizica si cursurile de exercitii comunitare
(mers si dans) [9].

n anul 2020 a fost publicat un alt studiu de meta-anali-
zd care a avut drept scop sa identifice efectele interventiilor
educationale 1n controlul tensiunii arteriale si asupra aderarii
la modificirile modului de viati. In studiul dat au fost incluse
studii publicate in perioada 2010-2019, cinci provin din tari
cu venituri mari si opt din tari cu venituri medii. Sunt descrise
doud moduri de organizare a educatiei pentru pacienti - edu-
catia individuald si educatie de grup. Suplimentar, a fost de-
scris si un caz in care a fost combinata educatia individuala si
de grup. Durata medie a unei sesiuni de educatie individuala
era de 32,6+10,1 minute, iar a unui workshop de educatie de
grup - 42,3+20,7 minute. In ceea ce priveste frecventa sesiu-
nilor de educatie individuala, sunt descrise sesiuni unice, sesi-
unilunare pentru o anumita perioada de timp. lar privind edu-
catia de grup, de obicei era organizata lunar. A fost evidentiat
un anumit cadru teoretic pentru a ghida designul studiului si
anume interviurile motivationale si etapele modelului de schim-
bare. Acestea au fost utilizate in educatia individuala. O alta
componenta a procesului organizational descrisa in aceasta
meta-analiza reprezinta masurile si strategiile de consolidare
dupa sesiunile de educatie. Au fost identificate trei metode de
consolidare (1) apeluri telefonice; (2) mesaje de reamintiri si
(3) materiale de lectura la domiciliu [10].

O serie de studii au demonstrat ca educatia pacientilor cu
hipertensiune arteriala imbunatateste nivelul de constientizare
abolii de catre pacienti, controlul tensiunii arteriale, creste ade-
rarea la tratament, sporeste rezultatele tratamentului [11-13].

La nivel national, au fost identificate 2 publicatii relevante,
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home visits (Ribeiro et al.); (2) delivery of brochures based on
the semaphore concept, combined with individualized nutri-
tional counseling every two months after the intervention, for
a period of six months (Liu et al); (3) interactive educational
workshop to improve patients’ knowledge of their own dis-
ease (Lu et al); (4) regular group meetings with educational
programs that include dietary approaches, physical activity,
and an emphasis on reducing alcohol and tobacco use (Olivei-
ra et al.). Among the behavioral techniques were described (1)
counseling of patients with hypertension by certified nurses
in the motivational interview; (2) counseling patients to im-
prove depressive symptoms by counselors and counseling for
smoking cessation provided by the physician; (3) incorporat-
ing behavior change protocols to improve clinical outcomes
and self-management among patients. In Oman, Mexico and
Brazil, four self-management programs focused on nutritional
interventions offered by nutritionists or doctors. These inter-
ventions were designed on the basis of adapted DASH nutri-
tion education in Mexico and on the basis of counseling on
physical activity and community exercise courses (walking
and dancing) [9].

In 2020, another meta-analysis study was published that
aimed to identify the effects of educational interventions in
blood pressure control and adherence to lifestyle changes.
The study included studies published in 2010-2019, five
from high-income countries and eight from middle-income
countries. Two ways of organizing education for patients are
described - individual education and group education. In ad-
dition, a case was described in which individual and group
education was combined. The average duration of an individ-
ual education session was 32.6+10.1 minutes, and of a group
education workshop - 42.3+20.7 minutes. Regarding the fre-
quency of individual education sessions, single sessions are
described, monthly sessions for a certain period. In addition,
regarding group education, it was usually organized monthly.
A certain theoretical framework was highlighted to guide the
design of the study, namely the motivational interviews and the
stages of the change model. They have been used in individual
education. Another component of the organizational process
described in this meta-analysis is the consolidation measures
and strategies after the education sessions. Three methods of
consolidating were identified (1) telephone calls; (2) remind-
er messages and (3) home reading materials [10].

A number of studies have shown that the education of pa-
tients with hypertension improves the level of awareness of
the disease by patients, blood pressure control, increases ad-
herence to treatment, increases treatment outcomes [11-13].

At the national level, 2 relevant publications were identi-
fied, including a survey conducted in the Medical and Sanitary
Institutions of Primary Health Care Cahul Health Center in
2018-2019, in which 200 patients with hypertension of work-
ing age were interviewed. It has been established that 13%
of patients do not know the hypertension figures; 60-65% -
risk factors for hypertension; around 35% --the technique of
measuring blood pressure. 61% of patients exercise regularly;
consume vegetables and fruits - 54%. Most patients do not
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dintre care un sondaj efectuat in Institutia Medico-Sanitara
Publica Centrul de Sanatate Cahul in 2018-2019, in care au
fost chestionati 200 de pacienti cu hipertensiune arteriala in
varsta apta de munca. S-a stabilit ca 13% din pacienti nu cu-
nosc care sunt cifrele HTA; 60-65% - factorii de risc ai hiper-
tensiunii; In jur de 35% - tehnica masurarii tensiunii arteria-
le. Fac regulat efort fizic 61% din pacienti; consuma legume si
fructe - 54%. Majoritatea pacientilor nu fac abuz de alcool iar
20% - sunt fumatori. In cadrul institutiei mentionate, au fost
instruiti In comunicarea cu pacientul hipertensiv 14 medici
de familie si 40 de asistenti ai medicului de familie. Au fost
instruiti cu privire la autoingrijire in caz de hipertensiunea
arteriala si la modul sanatos de viata 200 de pacienti in var-
std aptd de munc. In urma instruirii medicilor de familie si a
asistentilor medicali, a pacientilor, a fost obtinuta o scadere a
indicilor de mortalitate a persoanelor in varsta apta de mun-
ca din cauza complicatiilor hipertensiunii arteriale in primele
trei luni ale anului 2019, comparativ cu perioada respectiva a
anului 2018 [14].

in anul 2019 a fost efectuat un studiu in 7 institutii de
asistentd medicala primara din tara, In care 73 de pacienti cu
hipertensiune arterial3, au fost chestionati privind cunostin-
tele acestora despre propria boalad si mentinerea controlului
asupra acesteia. Jumatate din pacientii chestionati isi masoara
tensiunea arteriald ocazional, mai putini (44%) monitorizea-
za zilnic valorile tensiunii arteriale. Doar 11% din persoane
cunosc factorii de risc ai HTA. Cei mai cunoscuti factori de risc
pentru HTA de catre pacienti sunt: stresul, recunoscut de 86%
din acestia, hipertensiunea arteriala la unul sau la ambii pa-
rinti - 62%, greutatea in exces - 47%. Fumatul ca factor de
risc pentru hipertensiunea arteriala nu este cunoscut de 77%
pacienti, iar 64% nu stiu ca alimentele sarate in exces ar fi
unul dintre factorii ce provoaca aparitia si mentinerea HTA.
Raspunsurile la intrebarile despre cunostintele referitoare la
controlul nemedicamentos al hipertensiunii arteriale au ara-
tat ca 60% din persoane stiu ca alimentatia echilibrata este o
metoda de control al bolii. Totodata, 59% din respondenti nu
cunosc ca exercitiile fizice pot fi o metoda de control al valori-
lor tensiunii arteriale, iar 77% nu cunosc ca evitarea fumatului
este 0 metodai eficienti de control [15]. In urma acestui studiu
a fost stabilita necesitatea revizuirii Ghidului pacientului cu hi-
pertensiune arteriald, parte componenta a Protocolului clinic
national ,Hipertensiunea arteriald la adult”, PCN-1, publicat pe
site-ul MSMPS, care ulterior a fost revizuit si publicat in 2020
[16,17].

In rezultatul ciutirii au fost identificate si studiate 5 acte
normative, ce reglementeaza practicile nationale in organiza-
rea procesului de educatie terapeutica a pacientilor cu hiper-
tensiune arteriala: (1) Legea nr. 10 din 03.02.2009 privind su-
pravegherea de stat a sdnadtdtii publice; (2) Programul national
de promovare a sdndtdtii pentru anii 2016-2020; (3) Hotdrdrea
Guvernului nr. 1000 din 23.08.2016 cu privire la aprobarea Pro-
gramului national de promovare a sdndtdtii pentru anii 2016-
2020; (4) Ordinul Ministerului Sdndtdtii al Republicii Moldova
nr. 829 din 29.10.2016 privind implementarea Programului
national de promovare a sdndtdtii pentru anii 2016-2020; (5)
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abuse alcohol and 20% - are smokers. Within the mentioned
institution, 14 family doctors and 40 family doctor assistants
were trained in communication with the hypertensive patient.
Two hundred working-age patients were trained in self-care
for high blood pressure and healthy living. Following the train-
ing of family doctors and nurses, patients, a decrease in mor-
tality rates of working-age people was obtained due to com-
plications of hypertension in the first three months of 2019,
compared to the respective period of 2018 [14].

In 2019, a study was conducted in 7 primary care institu-
tions in the country, in which 73 patients with hypertension
were questioned about their knowledge about their own dis-
ease and maintaining control over it. Half of the patients sur-
veyed measure their blood pressure occasionally, fewer (44%)
monitor their blood pressure values daily. Only 11% of people
know the risk factors for hypertension. The most well-known
risk factors for hypertension in patients are: stress, recognized
by 86% of them, hypertension in one or both parents - 62%,
excess weight — 47%. Smoking as a risk factor for high blood
pressure is not known by 77% of patients, and 64% do not
know that excess salty foods are one of the factors that cause
the appearance and maintenance of hypertension. Answers to
questions about knowledge about non-drug control of hyper-
tension showed that 60% of people know that a balanced diet
is a method of controlling the disease. At the same time, 59%
of respondents do not know that exercise can be a method of
controlling blood pressure values, and 77% do not know that
avoiding smoking is an effective method of control [15]. Fol-
lowing this study, the need was established to revise the Hy-
pertension Patient Guide, part of the National Clinical Protocol
“Hypertension in Adults’, PCN-1, published on the MoHSP web-
site, which was subsequently revised and published in 2020
[16,17].

As a result of the search, 5 normative acts were identified
and studied, which regulate the national practices in organiz-
ing the process of therapeutic education of patients with hy-
pertension: (1) Law no. 10 of 03.02.2009 regarding the state
supervision of public health; (2) The National Health Promotion
Program for the years 2016-2020; (3) Government Decision
no. 1000 of 23.08.2016 regarding the approval of the National
Health Promotion Program for the years 2016-2020; (4) Order
of the Ministry of Health of the Republic of Moldova no. 829 of
29.10.2016 on the implementation of the National Health Pro-
motion Program for the years 2016-2020; (5) National strategy
for the prevention and control of non-communicable diseases
for the years 2012-2020 [18-20].

Discussion

Therapeutic patient education should enable patients to
acquire and maintain life and disease management skills in
an optimal way. Therefore, it is an ongoing process, integrated
into health care, it is patient-centered. Therapeutic education
is designed to help patients and their families understand the
disease and treatment, cooperate with health care providers,
live a healthy life, and maintain or improve their quality of life

[7].
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Strategia nationald de prevenire si control al bolilor netransmi-
sibile pe anii 2012-2020 [18-20].

Discutii

Educatia terapeutica a pacientului ar trebui sa le permita
pacientilor sa dobandeasca si sa mentina abilitati pentru ges-
tionarea vietii si a bolii intr-un mod optim. Prin urmare, este
un proces continuu, integrat in ingrijirea sanatatii, este centrat
pe pacient. Educatia terapeutica este conceputd pentru a ajuta
pacientii si familiile acestora sa inteleaga boala si tratamentul,
sa coopereze cu furnizorii de servicii medicale, sa traiasca sa-
natos si sa-si mentina sau sa-si imbunatateasca calitatea vietii
[7].

Studiile internationale au aratat ca educatia terapeutica a
pacientilor cu hipertensiune arteriald poate fi realizata in di-
ferite moduri (individual, in grup, mixt), de diferit personal
medical (asistenti medicali, farmacisti, nutritionisti, cardio-
logi, medici, psihologi, folosind instrumente diferite (progra-
me educationale, ateliere interactive, consilierea pacientilor,
interviul motivational etc). Conform recomandarilor OMS, in
procesul de educatie terapeutica a pacientului trebuie sa fie
luate in considerare (1) procesele de adaptare ale pacientu-
lui (gestionarea bolii, nivelul controlului, convingerile despre
sanatate si perceptiile socioculturale), nevoile subiective si
obiective ale pacientilor; (2) educatia terapeutica este o parte
integranta a tratamentului si Ingrijirilor; (3) se afla in stransa
legatura cu viata de zi cu zi a pacientului, cu mediul psihoso-
cial, fiind implicati cat mai multi membri ai familiei, rude si
prieteni apropiati; (4) este un proces continuu, care trebuie
adaptat la evolutia bolii si la modul de viata al pacientului, fi-
ind parte a Ingrijirilor pe termen lung; (5) educatia terapeu-
tica trebuie sa fie structurata, organizata si furnizata in mod
sistematic fiecarui pacient printr-o varietate de modalitati; (6)
este multidisciplinar3, interprofesionala si intersectoriala; (7)
include evaluarea procesului de invatare si a efectelor acestu-
ia; (8) educatia terapeutica este furnizata de personalul medi-
cal instruit in educatia pacientilor [7].

Conform standardelor OMS, personalul care ofera educa-
tie terapeutica trebuie sa fie instruit si sa posede o serie de
competente. In educatia terapeutici a pacientului sunt doua
niveluri de instruire: de bazi si postbazica. Inainte de a ince-
pe instruirea bazica se recomanda un curs introductiv pentru
a motiva potentialii candidati si a-i informa despre natura si
semnificatia subiectului. Instruirea de bazd se ofera persona-
lului medical care se ocupa de aspectele biomedicale si de tra-
tament si este conceputa pentru a-i ajuta sa invete metodele
(educationale, psihologice, sociale) ale educatiei terapeutice,
astfel ncat sa le poata aplica in practica zilnica. Instruirea
postbazicd se refera la capacitatea de a coordona mai multe ac-
tivitati de formare in cadrul unei institutii sau a unei retele de
servicii de ingrijire a sanatatii. Este conceput pentru a instrui
profesionistii din domeniul sanatatii sa devina coordonatori
ai programelor de educatie a pacientilor. Educatia terapeutica
trebuie sa fie bazata pe doua tipuri de obiective: terapeutice -
pentru pacienti si de invatare — pentru educatori, ceea ce se re-
flecta in evaluarea educatiei (evaluarea programului) pe de o

Educatia terapeuticd in hipertensiunea arteriald

International studies have shown that the therapeutic
education of patients with hypertension can be performed in
different ways (individually, in groups, mixed), by different
medical staff (nurses, pharmacists, nutritionists, cardiologists,
doctors, psychologists, using different tools), educational, in-
teractive workshops, patient counseling, motivational inter-
view, etc.).

According to WHO recommendations, in the process of
therapeutic education of the patient should be taken into ac-
count (1) the processes of patient adaptation (disease man-
agement, level of control, health beliefs and sociocultural per-
ceptions), subjective and objective needs of patients; (2) ther-
apeutic education is an integral part of treatment and care; (3)
is closely related to the daily life of the patient, to the psycho-
social environment, being involved as many family members,
relatives and close friends as possible; (4) it is a continuous
process, which must be adapted to the evolution of the disease
and to the patient’s way of life, being part of the long-term
care; (5) therapeutic education must be structured, organized
and systematically provided to each patient in a variety of
ways; (6) is multidisciplinary; (7) includes the assessment of
the learning process and its effects; (8) therapeutic education
is provided by medical staff trained in patient education [7].

According to WHO standards, staff providing therapeutic
education must be trained and have a range of skills. In the
therapeutic education of the patient there are two levels of
training: basic and post-basic. Before starting the basic train-
ing, an introductory course is recommended to motivate
potential candidates and inform them about the nature and
significance of the subject. Basic training is provided to medi-
cal staff dealing with biomedical and treatment issues and is
designed to help them learn the methods (educational, psy-
chological, social) of therapeutic education so that they can
apply them in daily practice. Post-basic training refers to the
ability to coordinate several training activities within an in-
stitution or network of health care services. It is designed to
train health professionals to become coordinators of patient
education programs. Therapeutic education must be based on
two types of objectives: therapeutic - for patients and learning
- for educators, which is reflected in the evaluation of educa-
tion (program evaluation) on the one hand and learning (skills
acquired) on the other. Training must be based on objectives,
practice and team.

Skills required of medical staff involved in the therapeutic
education of patients:

= adapting professional behavior to patients, their illness,

family and relatives;

= adapting roles and actions to teamwork;

= empathic communication with patients;

= recognizing the needs of patients, taking into account the

emotional state of patients, their experience and beliefs
about the disease and its treatment;

= supporting patients in the learning process;

= educating patients in the management of treatment and

in the use of available social and economic resources;

= patient support in lifestyle management;
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parte si invatarea (competentele dobandite), pe de alta aparte.
Instruirea trebuie sa fie bazata pe obiective, practica si echipa.

Competentele necesare personalului medical care se ocupa
de educatia terapeutica a pacientilor trebuie sa fie:

= adaptarea comportamentului profesional la pacienti, la
boala acestora, la familie si apropiati;
adaptarea rolurilor si a actiunilor catre lucru in echipa;
= comunicarea empatica cu pacientii;
recunoasterea nevoilor pacientilor, ludndu-se in conside-
rare starea emotionald a pacientilor, experienta si con-
vingerile lor despre boala si tratamentul acesteia;
sustinerea pacientilor in procesul de invatare;
educatia pacientilor in gestionarea tratamentului si in
utilizarea resurselor sociale si economice disponibile;
suportul pacientilor In gestionarea modului de viata;
educatia si oferirea de sfaturi pacientilor cu privire la
gestionarea crizelor;
alegerea instrumentelor de educare a pacientului;
utilizarea si integrarea acestor instrumente in ingrijirea
pacientilor si in procesul de invatare;
evaluarea educatiei pacientului pentru efectele sale te-
rapeutice (clinice, biologice, psihologice, educationale,
sociale, economice) si ajustarea acestora;
evaluarea si Imbunatatirea periodica a performantelor
educationale a furnizorilor de servicii medicale [7].

Desi la nivel international a fost descrisa aplicarea diferitor
standarde ale OMS pentru educatia terapeutica in hipertensiu-
nea arteriala, la nivel national nu sunt date disponibile despre
cum se desfasoara educatia terapeutica in HTA si nici acte nor-
mative care sa elucideze clar cum ar trebui organizat procesul
de interventie educationala.

Publicatiile nationale reflecta cunostinte incomplete des-
pre factorii de risc, tratamentul nemedicamentos si complica-
tiile bolii, pacientii cu hipertensiune arteriala nu cunosc cum
sa-si gestioneze boala. Aceste constatari pot fi argumentate de
faptul cad reglementarile nationale privind educatia pacientilor
cu hipertensiune arteriala nu sunt specifice, lipsesc indicatori
de evaluare a interventiilor educationale.

In urma analizei celor 5 acte normative care reglementea-
za procesul educatiei terapeutice in hipertensiune arteriala,
s-a constat cd reglementdrile nationale sunt generale, nu sunt
specifice si nu ofera o descriere clara cum trebuie organizata
si desfasurata educatia terapeutica a pacientilor cu hiperten-
siune arteriala.

Autorii sunt de parere ca atat timp cat standardele interna-
tionale nu sunt cunoscute si reglementate, educatia terapeuti-
cd nu poate fi organizata in conformitate. Luand in considera-
tie eficienta dovedita a educatiei terapeutice, pe de o parte, si
datele OMS (conforma carora 43% din pacientii hipertensivi
din RM nu respectd tratamentul antihipertensiv, 24% sunt
fumatori, 20% sufera de obezitate, 12% sunt inactivi fizic)
[21], pe de alta parte, se presupune cad educatia terapeutica in
hipertensiunea arteriald In RM nu este aliniata si organizata
acelor standarde internationale ale OMS care sa asigure rea-
lizarea obiectivelor terapeutice pentru pacienti si obiectivelor
profesionale pentru personalul medical. Totodata, studiul na-

MJHS 26(1)/2021

= education and advice to patients on crisis management;

= choosing patient education tools;

= use and integration of these tools in patient care and le-

arning;

= evaluating the patient's education for its therapeutic

effects (clinical, biological, psychological, educational,
social, economic) and adjusting them;

= periodic evaluation and improvement of the educational

performances of the medical service providers [7].

Although the application of various WHO standards for
therapeutic education in hypertension has been described at
the international level, no data are available at the national
level on how therapeutic education is carried out in hyperten-
sion or normative acts that clearly elucidate how the educa-
tional intervention process should be organized.

National publications reflect incomplete knowledge about
risk factors, non-drug treatment and complications of the dis-
ease, patients with high blood pressure do not know how to
manage their disease. These findings can be argued by the fact
that national regulations on the education of patients with hy-
pertension are not specific, there are no indicators for evaluat-
ing educational interventions.

Following the analysis of the 5 normative acts that regulate
the process of therapeutic education in hypertension, it was
found that national regulations are general, not specific and do
not provide a clear description of how to organize and conduct
therapeutic education of patients with hypertension.

The authors think that as long as international standards
are not known and regulated, therapeutic education cannot be
organized accordingly. Taking into account the proven effec-
tiveness of therapeutic education, on the one hand, and WHO
data (according to which 43% of hypertensive patients in Mol-
dova do not comply with antihypertensive treatment, 24% are
smokers, 20% are obese, 12% are physically inactive) [21], on
the other hand, it is assumed that therapeutic education in hy-
pertension in the Republic of Moldova is not aligned and orga-
nized with those WHO international standards that ensure the
achievement of therapeutic goals for patients and professional
goals for medical staff. At the same time, the national study
conducted in the Cahul Health Center, which showed that fol-
lowing the training of family doctors and nurses, patients ob-
tained a decrease in mortality rates of people of working age
due to the complications of hypertension, tells us that meeting
the educational needs of health workers (WHO standard for
therapeutic education) can produce good results. These data
urge the need to identify the best ways to apply in practice
the constituent elements and the way to organize and conduct
therapeutic education in hypertension in the Republic of Mol-
dova, according to WHO standards and recommendations.

The lack of regulation in the field of organization and de-
velopment of education in hypertension, as well as the lack of
national studies describing effective practices for the applica-
tion of educational interventions for patients with hyperten-
sion, did not allow to evaluate therapeutic education in Moldo-
va according to international standards. These were the limits
of the study.
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tional realizat in Centrul de Sanatate Cahul, care a aratat ca in
urma instruirii medicilor de familie si a asistentilor medicali, a
pacientilor a fost obtinuta o scadere a indicilor de mortalitate
a persoanelor 1n varsta apta de munca din cauza complicati-
ilor hipertensiunii arteriale, ne vorbeste despre faptul ca sa-
tisfacerea necesitatilor educationale ale lucratorilor medicali
(standard OMS pentru educatia terapeutica), poate produce
rezultate bune. Aceste date urgenteaza necesitatea identifi-
cdrii celor mai bune cai de aplicare in practicd a elementelor
constitutive si a modalitatii de organizare si desfasurare a
educatiei terapeutice in hipertensiunea arteriala in Republica
Moldova, conform standardelor si recomandarilor OMS.

Lipsa reglementarii in domeniul procesului de organizare
si desfasurare a educatiei in hipertensiunea arteriala, precum
si lipsa studiilor nationale care descriu practici eficiente de
aplicare a interventiilor educationale pentru pacientii cu hi-
pertensiune arteriald, nu a permis sa fie evaluata educatia te-
rapeutica in RM in conformitate cu standardele internationale.
Acestea au constituit limitele studiului.

Concluzii

1. Studiile internationale si experienta nationala demon-
streaza ca realizarea educatiei terapeutice in conformitate
cu recomandarile OMS reprezintd o masura eficienta care sa
le permita pacientilor sa dobandeasca si sa mentina abilitati
pentru gestionarea vietii si a bolii si sa-si mentinad sau sa-si
imbunatateasca calitatea vietii.

2. Exista putine date care reglementeaza si descriu organi-
zeazarea si desfasuraea educatiei terapeutice a pacientilor cu
hipertensiune arteriala in Republica Moldova ce indica nevoia
determinarii elementelor constitutive, a modalitatii de orga-
nizare si desfasurare conform standardelor si recomandarilor
OMS pentru fortificarea acestei componente terapeutice.
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Conclusions

1) International studies and national experience show that
conducting therapeutic education in accordance with WHO
recommendations is an effective measure to enable patients
to acquire and maintain skills for life and disease management
and to maintain or improve their quality of life.

2) There are few data that regulate and describe the orga-
nization and development of therapeutic education of patients
with hypertension in the Republic of Moldova indicating the
need to determine the constituent elements and the way to
organize and conduct according to WHO standards and rec-
ommendations to strengthen this therapeutic component.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

La nivel mondial sunt efectuate cercetari care analizeaza
cauza majora si efectul impactului violentei asupra person-
alului medical din domeniul sanatatii. Amploarea ,fenomenu-
lui violenta Impotriva personalului medical” pentru Republica
Moldova nu a fost estimata. Ne-am propus sa gasim raspuns la
urmitoarea intrebare: In ce situatie se afli Republica Moldo-
va la acest capitol in raport cu alte tdri si cum putem lupta cu
aceasta?

Ipoteza de cercetare

Studiul bibliografic a evidentiat prezenta actelor de
violenta Impotriva personalului medical din diverse tari si a
permis intelegerea cauzelor acestei probleme. Fiind pe larg
raspandit in lume, se presupune ca fenomenul violentei nu a
ocolit nici Republica Moldova.

Noutatea adusa de articol literaturii stiintifice din do-
meniu

Articolul reprezinta o sinteza a datelor din literatura de
specialitate din mediul online privind prezenta si rdspandirea
fenomenului violentei impotriva lucradtorilor medicali in tim-
pul exercitarii obligatiunilor de serviciu, precum si trasarea
directiilor principale in scopul de a preveni acest fenomen.

Rezumat

Introducere. Violenta umana este o problema actuala care
ingrijoreazi societatea. In ultimii ani, profesionistii din sana-
tate sunt adesea obiect al agresiunilor din partea pacientilor,
iar spitalele devin adesea locuri in care au loc violente, agresi-
uni verbale si fizice.

Material si metode. Studiul s-a axat pe analiza articolelor
stiintifice, rapoartelor si ghidurilor publicate on-line privind
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What is not known yet, about the topic

Research is being conducted worldwide to analyse the
major cause and effect of the impact of violence on health-
care professionals. The extent of the “violence against medi-
cal staff phenomenon” in Republic of Moldova has not been
yet estimated. We set out to find the answer to the following
question: What is the situation in this regard, in Republic of
Moldova, related to other countries, and how can we fight it?

Research hypothesis

The bibliographic study highlighted the presence of acts
of violence against medical staff in various countries and al-
lowed the understanding of the causes of this problem. Being
widespread in the world, it is assumed that the phenomenon
of violence has not bypassed the Republic of Moldova.

Article’s added novelty on this scientific topic

This article is a synthesis of data from the online literature,
on the presence and spread of the phenomenon of violence
against healthcare workers during the performance of their
duties, as well as outlining the main directions in order to pre-
vent this phenomenon.

Abstract

Introduction. Human violence is a current problem that
worries society. In recent years, healthcare professionals have
often been the object of aggression from patients, and hospi-
tals often become places of violence, both verbal and physical
aggression.

Materials and methods. The study focused on the analy-
sis of scientific articles, reports and guidelines published on-
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expunerea la fapte de violentd, agresiuni verbale si fizice a
personalului medical din serviciile de sanatate. Pentru colec-
tarea informatiilor au fost utilizate baze de date si platforme
cu acces deschis.

Rezultate. Cresterea numarului de atacuri violente asupra
personalului din domeniul sanatatii determina instalarea unui
stres legat de iminenta pericolului de atac cu consecinte pe ter-
men lung. Mai mult, numarul ridicat coroborat cu o crestere a
severitatii incidentelor conduce la tulburari datorate stresului
posttraumatic In randul acestor profesionisti. Studii din alte
state aratd ca agresiunea este o problema si mai grava in servi-
ciile medicale de urgenta si trebuie luate masuri de precautie
adecvate. Agresiunea impotriva personalului medical uneori
este soldata cu ranire si incapacitate de munca sau se produc
pierderi materiale legate de dotarile unitdtilor medicale.

Concluzii. Actele de violenta indreptate Impotriva perso-
nalului medical contribuie la degradarea calitatii serviciilor
medicale, la abandonul profesiei de catre personal si pertur-
barea sanatatii fizice si psihice.

Cuvinte cheie: violentd, personal medical, masuri de pre-
venire.

Introducere

Practic, pana la finele sec. XX profesia de medic era con-
siderata una dintre cele mai nobile. Astazi, lucrurile s-au mai
schimbat, iar domeniul medical a intrat in categoria ,comer-
tului”, pacientul fiind consumatorul. Asa cum in fiecare arie
profesionald exista si ,personaje negative” si in domeniul me-
dical pot exista, din pacate, astfel de exemple. Dupa ce au fost
mediatizate cazuri In care unii medici au fost surprinsi avand
discutii pe marginea profitului cu produse farmaceutice, so-
cietatea, in frunte cu ,maria sa pacientul” au portretizat toti
medicii ca fiind niste persoane interesate doar de bani. Astfel,
respectul si increderea au scazut considerabil fata de aceas-
td profesie. Ins3, cei mai multi dintre ei o practicd cu multi
pasiune si daruire de sine. Care este cauza? Se presupune a
fi schimbarile care au loc 1n societate la nivel de mentalitate,
bunastare si valori. Oamenii au devenit iritati, nerabdatori,
frustrati, iar progresul tehnologic dezumanizeaza si valorifica
cultul ,,consumatorului inteligent” [1, 2, 3].

In consecinta, pe larg se vorbeste despre ,fenomenul vio-
lentei impotriva lucratorilor medicali”. Violenta in spitale fata
de personalul medical este un subiect care, In ultimii ani, a cu-
noscut o crestere substantiald. Acest fenomen este prezent nu
numai la noi in tara, dar si la nivel global. La acest capitol au
fost facute mai multe studii in ceea ce priveste numarul de ast-
fel de incidente si natura tipului de violenta [1, 2, 3]. Violenta
la locul de munca Tmpotriva lucratorilor medicali reprezinta
o problema globala, deoarece reprezinta un pericol esential
cu care se confrunta cadrele medicale la nivel mondial. Acesta
este definit ca ,incidente in care personalul medical este abu-
zat, amenintat sau atacat in circumstante legate de munca” [4].

Violenta verbala si fizica impotriva lucratorilor din dome-
niul sanatatii a atins niveluri considerabile 1n Intreaga lume,
iar Asociatia Medicalda Mondiala a definit recent violenta im-
potriva personalului medical ,0 urgenta internationalad care
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line on exposure to violence, verbal and physical aggression of
medical staff in healthcare services. Databases and open ac-
cess platforms were used to collect the information.

Results. The increase in the number of violent attacks on
health personnel leads to the installation of stress related to
the imminence of the danger of attack with long-term conse-
quences. Moreover, the high number coupled with an increase
in the severity of incidents leads to disorders due to post-trau-
matic stress among these professionals. Studies in other coun-
tries shows that aggression is an even more serious problem
in emergency medical services and appropriate precautions
must be taken. The aggression against the medical staff some-
times results in injury and incapacity for work or material
losses related to the endowments of the medical units occur.

Conclusions. Acts of violence against medical staff con-
tribute to the degradation of the quality of medical services,
the abandonment of the profession by staff and the disruption
of physical and mental health.

Key words: violence, medical staff, precautions.

Introduction

Basically, until the end of the XX-th century, the medical
profession was considered one of the noblest. Today, things
have changed, and the medical field has entered the category
of “trade”, the patient being the consumer. As in every profes-
sional area there are “negative characters” and in the medical
field there can be, unfortunately, such examples. After cases
were reported, in which some doctors were caught having
discussions about the profit with pharmaceuticals, the soci-
ety, led by “his majesty, the patient” portrayed all doctors as
people interested only in money. Thus, respect and trust in
this profession have decreased considerably. However, most
of them practice it with a lot of passion and self-dedication.
What is the cause? It is supposed to be the changes that take
place in society at the level of mentality, well-being and values.
People have become irritated, impatient, frustrated, and tech-
nological progress dehumanizes and capitalizes on the cult of
the “smart consumer” [1, 2, 3].

Consequently, there is widespread talk of “the phenom-
enon of violence against medical workers”. Violence in hospi-
tals against medical staff is a topic that has increased substan-
tially in recent years. This phenomenon is present not only in
our country, but also globally. In this regard, several studies
have been conducted on the number of such incidents and the
nature of violence [1, 2, 3]. Violence at work against health-
care workers is a global problem, as it poses a key danger to
healthcare professionals worldwide. It is defined as “incidents
in which medical staff are abused, threatened or attacked in
work-related circumstances” [4].

Verbal and physical violence against healthcare workers
has reached considerable levels around the world, and the
World Medical Association recently defined violence against
healthcare workers as “an international emergency that un-
dermines the foundations of healthcare systems and has a
critical impact on patient health” [4, 5].

According to the International Labor Organisation, 25% of
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submineaza fundamentele sistemelor de sanatate si are un
impact critic asupra sanatatii pacientului” [4, 5].

Potrivit Organizatiei Internationale a Muncii, 25% din vi-
olenta la locul de munca are loc in sectorul sanatatii. Se esti-
meaza ca pana la 50% dintre medici au fost amenintati, 4% au
fost atacati fizic, iar 4% au avut probleme psihologice legate
de aceasti problema. In plus, unul din 25 de pacienti din asis-
tenta primara este potential violent, iar amenintarile pot apa-
rea intr-una din 500 de consultatii. Aceste date trebuie sa fie
actualizate periodic, deoarece exista multe incidente violente
necunoscute oficial (~82%) pentru ca personalul medical nu
le raporteaza si nici nu le denunta din cauza fricii de agresor,
de frica unor eventuale represalii din partea societatii/unita-
tii sau de teama de a fi criticat. Agresiunile cele mai frecven-
te sunt cele verbale (62%), urmate de cele fizice (25%) si de
amenintari (6%). Marea majoritate a agresiunilor (~85%) au
loc in sectorul public sanitar si numai 15% in sectorul privat
sanitar [5].

Material si metode

Studiul s-a axat pe analiza articolelor stiintifice, rapoar-
telor si ghidurilor publicate on-line. Principala unitate de
analiza, din punct de vedere metodologic, a fost ,fenomenul
violentei impotriva personalului medical in institutiile medi-
co-sanitare”.

Pentru colectarea publicatiilor stiintifice, rapoartelor si
ghidurilor de specialitate a fost utilizat motorul de cautare
www.google.com, si platforme cu acces deschis, precum: Pub-
Med Central, WHO, ILO. Pentru acuratetea si exactitatea tehni-
cii aplicate, a fost elaborat un filtru etapizat a cautarii avansate
care a inclus selectarea consecutiva a urmatoarelor pozitii din
meniul setdrilor si instrumentelor paginii web: pagini cu tipul
fisierului pdf'sau doc, setari privind regiunea geografica, limba
de afisare a rezultatelor si sortarea dup relevanta. in motorul
de cautare Google au fost introduse separat cuvintele cheie:

4

Jviolentd”, ,personal medical”, ,violenta impotriva medicilor”,
Lacte de agresiune impotriva medicilor”, ,prevenirea violentei”.
In procesul de ciutare si selectare au fost retinute si analiza-
te articole in limbi de circulatie internationald, inclusiv limba
romana.

Toate publicatiile selectate pentru analiza au fost triate
dupa criteriile prestabilite. Pentru a fi incluse in studiu pu-
blicatiile au corespuns urmatoarelor criterii: relevantd, do-
meniul Medicina sau Sanatate Publica, publicatii stiintifice si
cazuri documentate din mass-media. Informatia din publica-
tiile retinute a fost analizata si comparat3, astfel punand in
evidenta obiectivele trasate. Rezultatele studiului permit de a
face o evaluare a situatiei actuale In lume, cat si in Republica
Moldova.

Rezultate

Organizatia Mondiald a Sanatatii defineste violenta astfel:
folosirea intentionta a fortei sau puterii, reald sau sub forma de
amenintari, impotriva propriei persoane, impotriva unei alte
persoane sau impotriva unui grup sau comunitati, care rezulta
sau are o probabilitate ridicata de a rezulta in ranirea, moar-
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workplace violence occurs in the health sector. It is estimat-
ed that up to 50% of doctors have been threatened, 4% have
been physically attacked, and 4% had psychological problems
related to this problem. In addition, one of 25 primary care
patients is potentially violent, and threats can occur in one of
500 consultations. These data need to be updated regularly,
as there are a large number of officially unknown violent inci-
dents (~82%) because medical staff do not report, or report
them due to fear of aggressor, fear of possible retaliation from
society, organisation or fear of being criticised. The most com-
mon assaults are verbal (62%), followed by physical (25%)
and threats (6%). The vast majority of assaults (~85%) occur
in the public health sector and only 15% in the private health
sector [5].

Material and methods

The study focused on the analysis of scientific articles, re-
ports and guides published online. The main method of analy-
sis, from a methodological point of view, was “the phenom-
enon of violence against medical staff in medical institutions.”

For the collection of scientific publications, reports and
specialized guides, the search engine www.google.com was
used, as well as open access platforms, such as: PubMed Cen-
tral, WHO, ILO. For the accuracy and precision of the applied
technique, an advanced search filter was developed which in-
cluded the consecutive selection of the following items in the
settings and tools menu of the web page: pages with pdf or
doc file type, geographical region settings, display language
results and sorting by relevance. The keywords “violence”,

» o« » o«

“medical staft”, “violence against doctors”, “acts of aggression
against doctors”, “prevention of violence” were entered sepa-
rately in the Google search engine. In the search and selection
process, articles in languages of international circulation, in-
cluding Romanian, were retained and analysed.

All publications selected for analysis were sorted accord-
ing to pre-established criteria. In order to be included in the
study, the publications met the following criteria: relevance,
field of Medicine or Public Health, scientific publications and
documented cases from the media. The information from the
selected publications was analysed and compared, thus high-
lighting the objectives set. The results of the study allow an
assessment of the current situation in the world and in the Re-
public of Moldova.

Results

The World Health Organization defines violence as: the in-
tentional use of force, actual or in the form of threats, against
oneself, another person or against a group or community that
results in or is likely to result in injury, death, psychological
impairment, developmental impairment, or deprivation [6].
In medical institutions, most often, aggressive, and violent
behavior manifests patients, their relatives, or other people.
This behavior can be a verbal or behavioral threat and poses a
risk to healthcare workers. Violence, at work or occupational,
to which health workers are exposed can be physical, psycho-
logical (emotional), harassment and threats [7]. Another clas-
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tea, afectarea psihologicd, afectarea dezvoltarii sau deprivare
[6]. In institutiile medicale, cel mai frecvent, comportament
agresiv si violent manifesta pacientii, rudele acestora sau alte
persoane. Acest comportament poate fi o amenintare verbala
sau comportamentald si reprezinta un risc pentru lucratorii
din domeniul sanatatii. Violenta, de la locul de munca sau ocu-
pationald, la care sunt expusi lucratorii din domeniul sanatatii
poate fi fizica, psihologica (emotionald), hartuire si amenin-
tari [7]. O alta clasificare Imparte violenta in patru grupuri:
intentie de infractiune, violenta de la consumator la muncitor,
violenta la un lucrator la alt lucrator si relatii interpersonale
[8]. Cu toate acestea, cea mai comuna forma de violenta este
violenta de la consumator la muncitor.

Violenta, indiferent daca este domestica sau la locul de
munc3, a fost intotdeauna o problema a interactiunii umane
cu repercusiuni asupra modului In care profesionistii din do-
meniul sanatatii reusesc, chiar, sa aiba grija de oameni. Daca
in urma cu cateva decenii, violenta din spitale parea sa afecte-
ze personalul medical mai rar, iar respectul fata de personalul
medical parea de la sine inteles, In ultima vreme, agresivitatea
este adesea intalnitd, iar exemplele din mass-media devin tot
mai frecvente.

Personalul medical este categoria de profesionisti cea mai
expusa la acte de violenta la locul de munca [9]. Medicul este
persoana care salveaza vieti, doar ca este Intotdeauna supus
unui risc crescut. Pacientii devin din ce in ce mai agresivi in
ceea ce priveste cererile lor si sunt mult mai predispusi sa re-
curga la agresiune daca nu sunt multumiti de ingrijirea sana-
tatii. De agresiuni si violenta sufera practic toate categoriile
de personal medical, insa unii specialisti sunt mai vulnerabili.

Un sondaj privind violenta impotriva medicilor de familie
din Birmingham a constatat cd 63% au suferit de abuzuri sau
violentd, iar 0,5% au suferit un prejudiciu grav. Cel mai frec-
vent, abuzurile sau actele de violentd sunt savarsite de catre
pacienti sau rudele acestora. Un sondaj german, publicat in
anul 2015, a raportat ca aproape 50% dintre medicii de fami-
lie s-au confruntat cu un comportament agresiv, 10% dintre
acestia suferind atacuri critice de violente, cum ar fi daune
materiale si/sau agresiuni fizice [8]. Un studiu din India a ra-
portat ca aproximativ 87% dintre incidentele violente au fost
verbale, in timp ce 8,4% au fost fizice [10]. Aproximativ 87%
dintre respondenti, intr-un sondaj din China, au raportat o
tendintd crescanda de violenta impotriva medicilor [1].

Consecintele violentei impotriva personalului medical pot
fi foarte grave: decese sau leziuni, care pun viata in pericol,
interes redus fatd de munc3, insatisfactie la locul de munca,
scaderea productivitatii, solicitarea / majorarea numarului de
zile de concediu, perturbarea ritmului obisnuit al programului
si zilei de muncd, depresie, tulburari psiho-emotionale, stres
post-traumatic, declinul valorilor etice, recurgerea din partea
personalului medical la diverse practici de defensiva. Violenta
la locul de munca este asociata direct cu o incidentd mai mare
a epuizarii, o siguranta mai scazuta a pacientului si mai mul-
te evenimente adverse [11]. Capacitatea si eficacitatea muncii
personalului medical depind, in mare masura, de conditiile lor
de lucru si de factorii de risc. Pe langa prezenta actelor de vi-
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sification divides violence into four groups: intentional crime,
consumer-to-worker violence, worker-to-worker violence,
and interpersonal relationships [8]. However, the most com-
mon form of violence is the consumer-to-worker violence.

Violence, whether domestic or workplace, has always been
a problem of human interaction with repercussions on how
health professionals even manage to care for people. If a few
decades ago, hospital violence seemed to affect medical staff
only less often, and respect for medical staff seemed self-ev-
ident, lately, aggression is often encountered, and examples
from the media are becoming more common.

Medical staff is the category of professionals most exposed
to acts of violence at work [9]. The doctor is the person who
saves lives, only he is always at increased risk. Patients are be-
coming more and more aggressive about their demands and
are much more likely to resort to aggression if they are not
satisfied with their healthcare. Practically all categories of
medical staff suffer from aggression and violence, but some
specialists are more vulnerable.

A survey of violence against family doctors in Birmingham
found that 63% had suffered abuse or violence and 0.5% had
suffered serious harm. Most often, abuse or violence is com-
mitted by patients or their relatives. A German survey, pub-
lished in 2015, reported that almost 50% of family physicians
experienced aggressive behavior, with 10% of them suffering
critical attacks of violence, such as property damage and / or
physical assault [8]. A study in India reported that about 87%
of violent incidents were verbal, while 8.4% were physical
[10]. About 87% of respondents, in a survey in China, reported
an increasing trend of violence against doctors [1].

The consequences of violence against medical staff can be
very serious: life-threatening deaths or injuries, low interest
in work, job dissatisfaction, decreased productivity, request-
ing / increasing the number of days off, disrupting the normal
schedule and day work, depression, psycho-emotional disor-
ders, post-traumatic stress, decline in ethical values, recourse
by medical staff to various defensive practices. Violence at work
is directly associated with a higher incidence of burnout, lower
patient safety and more adverse events [11]. The capacity and
effectiveness of the work of medical staff depend, to a large ex-
tent, on their working conditions and risk factors. In addition to
the presence of acts of violence and aggression against medical
workers, their activity requires intellectual, neuro-emotional
efforts of the analysis system, physical effort with dynamic and
static muscle overloads, vicious work positions [12, 13, 14]. All
these conditions affect the quality of medical services and the
refusal to practice on the part of medical workers. Such cases
have been encountered in the Republic of Moldova, but there is
no evidence of similar situations throughout the country.

The pilot study on exposure to aggression of doctors in
the profession, initiated in 2015 by the College of Physicians
of Bucharest, found that approximately 85% of medical staff
surveyed are verbally assaulted at work, and 10, 2% are physi-
cally assaulted. It was a study that was based on an opinion
questionnaire, which contained 23 questions, answered by
an average of 540 doctors from the health units and the am-
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olenta si agresiune la adresa lucratorilor medicali, activitatea
lor necesita eforturi intelectuale, neuro-emotionale ale siste-
mului de analiza, eforturi fizice cu supraincarcari musculare
dinamice si statice, pozitii de lucru vicioase [12, 13, 14]. Toate
aceste conditii se rasfrang asupra calitatii prestarii serviciilor
medicale si refuzul de a profesa din partea lucratorilor medi-
cali. Astfel de cazuri au fost atestate si in Republica Moldova,
insa o evidenta a situatiilor similare pe intreg teritoriul tarii
nu este.

Studiul pilot privind expunerea la agresiune a medicilor
in exercitarea profesiei, initiat in 2015 de Colegiul Medicilor
din Municipiul Bucuresti, a reliefat ca aproximativ 85% din
personalul medical chestionat a fost agresat verbal la locul de
muncd, iar 10,2% a fost agresat fizic. A fost un studiu care s-a
bazat pe un chestionar de opinie, care a continut 23 Intrebari,
la care au raspuns in medie 540 medici din unitatile sanitare si
din sistemul de ambulanta al municipiului Bucuresti. Studiul
a evaluat o serie de aspecte importante ale acestui proces de
agresiune: frecventa agresiunii, tipul de agresiune, evolutia in
timp a agresiunii exercitate asupra personalului medical si s-a
constatat o accentuare a acestei agresiuni, in special in ultimii
4 ani. A fost evaluat tipul unitatii sanitare in care s-au desfa-
surat aceste elemente si s-a constatat ca In unitatile sanitare
cu profil de urgenta, la camerele de garda, aceste agresiuni
se manifesta cel mai frecvent. De asemenea, s-a constatat ca
seara si noaptea aceste elemente sunt cu mult mai accentuate
decat in restul zilei. In ceea ce priveste cauzele agresiunilor, fie
ele verbale, fie fizice, tot din studiul pilot a reiesit ca timpul de
asteptare sau refuzul de a accepta diagnosticul pus sunt doar
doua dintre motivele pentru care angajatii din sistem sunt
agresati [15].

Multe tari au raportat cazuri de violentd, iar unele sunt afec-
tate In mod deosebit de aceasta problema. Un sondaj realizat de
Asociatia Spitalelor Chineze care a colectat date din 316 spitale
a dezvaluit ca 96% din spitalele chestionate au avut experienta
de violenta lalocul de munca in 2012 [16], iar un studiu realizat
de Asociatia medicilor chinezi, in 2014, a aratat ca peste 70%
din medici au experimentat vreodata un abuz verbal sau leziuni
fizice la locul de munca [17]. O examinare a tuturor cazurilor
legale privind violenta impotriva profesionistilor din domeniul
ma din China, a constatat ca bataia, Impingerea, abuzul verbal,
amenintarea, blocarea portilor si usilor spitalului, spargerea
proprietitii spitalului au fost cel mai frecvent raportate [18]. In
India, violenta impotriva lucratorilor din domeniul sanatatii si
daunele aduse institutiilor medicale a devenit o problema dez-
batuta la diferite niveluri [19], iar guvernul a decis ca violenta
impotriva personalului medical este consideratd o infractiune
si se pedepseste cu 7 ani de inchisoare. Aceasta masura este
cu atat mai drastic3, in cazul in care este vorba de diferite epi-
soade de violenta si hartuire a personalului medical implicat in
ingrijirea pacientilor cu COVID-19 [20]. In Germania, agresiuni
sau violente severe au fost raportate de catre 23% medici [21].
In Spania, a avut loc o crestere a amplorii fenomenului in ulti-
mii ani [22]. In Marea Britanie, in 2016-2017, au fost raportate
56.435 de atacuri fizice asupra personalului medical [23]. in
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bulance system of Bucharest. The study evaluated a series of
important aspects of this aggression process: the frequency of
aggression, the type of aggression, the evolution over time of
the aggression exerted on the medical staff and it was found
an accentuation of this aggression, especially in the last 4
years. The type of the sanitary unit in which these elements
take place was evaluated and it was found that in the sanitary
units with emergency profile, at the guard rooms, these ag-
gressions are most frequently manifested. It was also found
that in the evening and at night these elements are much more
accentuated than in the rest of the day. Regarding the causes
of aggression, whether verbal or physical, the pilot study also
showed that the waiting time or refusal to accept the diagnosis
are just two of the reasons why employees in the system are
assaulted [15].

Many countries have reported cases of violence, and some
are particularly affected by this problem. A survey of the Chinese
Hospitals Association, which collected data from 316 hospitals,
found that 96% of hospitals surveyed experienced workplace
violence in 2012 [16], and a study by the Chinese Physicians As-
sociation in 2014 showed that over 70% of physicians have ever
experienced verbal abuse or physical injury at work [17]. An
examination of all legal cases of violence against health profes-
sionals in the period 2010-2016, published by the Chinese Su-
preme Court, found that beating, pushing, verbal abuse, threat-
ening, blocking hospital gates and doors, breaking into hospital
property were reported, most frequently [18]. In India, violence
against healthcare workers and damage to medical institutions
has become a hotly debated issue [19], and the government has
ruled that violence against healthcare workers is considered a
crime and punishable by 7 years in prison. This measure is all
the more drastic when it comes to various episodes of violence
and harassment of medical staff involved in the care of patients
with COVID-19 [20]. In Germany, severe aggression or violence
was reported by 23% of doctors [21]. In Spain, there has been
an increase in the scale of the phenomenon in recent years [22].
In the UK, in 2016-2017, 56,435 physical attacks on medical
staff were reported [23].

In the USA, about 70-74% of workplace aggressions occur in
the medical sector [24]. In Italy, in just one year, 50% of nurses
were verbally assaulted at work, 11% were physically abused,
4% were threatened with a weapon [25], and 50% of doctors
were verbally assaulted and 4% physically [26]. In Poland, the
Czech Republic, Slovakia, Turkey many nurses were physically
attacked or verbally abused at work [27]. According to the South
African Medical Association, more than 30 hospitals in South
Africa reported serious security incidents in just 5 months in
2019 [28], and violence against ambulance crews is spreading
in Cape Town [29]. In Iran, physical violence prevails in 36% of
cases, and verbal violence - 73% [30]. The World Health Organ-
ization lists other countries, such as Australia, Brazil, Bulgaria,
Lebanon, Mozambique, Portugal, and Thailand, where studies
on violence against health workers have been conducted [31].

Most doctors who have been victims of violence at work
have not filed a complaint against aggressive patients or rela-
tives who physically or verbally attack them. Violent manifes-
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SUA, cca 70-74% din agresiunile de la locul de munca apar in
sectorul medical [24]. in Italia, in doar un an, 50% dintre asis-
tenti medicali au fost agresati verbal la locul de munca, 11%
au suferit violenta fizica, 4% au fost amenintati cu o arma [25],
iar dintre medici 50% au fost agresati verbal si 4% fizic [26].
in Polonia, Cehia, Slovacia, Turcia multe asistente medicale au
fost fizic atacate sau abuzate verbal la locul de munca [27]. Con-
form datelor Asociatiei Medicale din Africa de Sud, peste 30 de
spitale din Africa de Sud au raportat incidente grave de securi-
tate in doar 5 luni In 2019 [28], iar in Cape Town este raspan-
ditd violenta impotriva echipajelor de ambulanti [29]. In Iran,
prevaleaza violenta fizica In 36% cazuri, iar cea verbala - 73%
[30]. Organizatia Mondiala a Sanatatii listeaza si alte tari, pre-
cum Australia, Brazilia, Bulgaria, Liban, Mozambic, Portugalia,
Thailanda in care s-au realizat studii privind violenta impotriva
lucratorilor medicali [31].

Majoritatea medicilor care au fost victime ale violentei la
locul de munca nu au depus plangere impotriva pacientilor
agresivi sau a rudelor care ii ataca fizic sau verbal. Manifes-
tarile violente afecteaza adesea si pacientii. Amenintarea cu
forta sau chiar utilizarea brutalitatii pentru a obtine un tra-
tament privilegiat, 1i priveaza pe ceilalti pacienti de resurse
vitale. Exista o presiune dubla asupra medicilor: din partea
pacientilor, care doresc cel mai bun tratament posibil, fara sa
se gandeasca la faptul ca pot exista cazuri mai grave, care ne-
cesita o atentie mai rapida. Si din sistemul public, care necesi-
ta planificarea resurselor, astfel incat sa fie protejat si dreptul
la tratament al altor pacienti. Multi medici accepta astfel de
comportamente violente, pentru ca inteleg prin ce trec rudele
pacientilor, astfel calitatea actului medical si climatul de lucru
sunt puse la Indoiala.

Pentru a combate aceastda problema si pentru a veni in
ajutorul personalului medical (sa-si poata realiza munca in
conditii normale), Serviciul National de Sanatate din Anglia a
introdus o noua politica in cadrul spitalelor: ,Zero Tolerance”.
Aceasta practica are dreptul de a elimina pacientii violenti de
pe lista cu efect imediat pentru a proteja personalul medical,
pacientii si alte persoane. Violenta in acest context include vi-
olenta fizica reald sau amenintatd sau abuzul verbal, care duce
la teama pentru siguranta unei persoane [32].

Cel mai important element de reducere a violentei ramane
capacitatea de a comunica, precum si cele mai frecvente agre-
siuni sunt verbale, mai mult de jumatate din toate agresiunile
intrand in aceasta situatie. in acest context, este necesar si se
introduca cursuri de comunicare pentru viitorii medici sau
asistenti medicali, campanii de educatie pentru public, dar
si prin aplicarea dura a legislatiei care prevede pedepse mai
dure pentru cei care comit violenta Impotriva personalului
medical, fiind in serviciul public.

Pe de alta parte, activitatea si sanatatea personalului sunt,
de asemenea, afectate de tehnologia moderna cu multe perico-
le. Cele mai frecvente pericole cu care se confrunta personalul
din domeniul sanatatii sunt: fizic, chimic, biologic, leziunile cu
ace, expunerea la radiatii, psihosocial, stres, tulburari psihia-
trice si sinuciderile, urmarirea de catre pacienti si violenta etc.
[33, 34].
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tations often affect patients as well. The threat of force or even
the use of brutality to obtain privileged treatment deprives
other patients of vital resources. There is a double pressure on
doctors: from patients, who want the best possible treatment,
without thinking about the fact that there may be more seri-
ous cases, which require faster attention. And from the public
system, which requires resource planning so that the right to
treatment of other patients is also protected. Many doctors
accept such violent behaviors, because they understand what
the patients’ relatives are going through, so the quality of the
medical act and the working climate are questioned.

To combat this problem and to help medical staff (to be
able to perform their work under normal conditions), the Na-
tional Health Service in England has introduced a new policy
in hospitals: “Zero Tolerance”. This practice has the right to
remove violent patients from the list with immediate effect in
order to protect medical staff, patients and others. Violence in
this context includes actual or threatened physical violence or
verbal abuse that leads to fear for a person’s safety [32].

The most important element of reducing violence remains
the ability to communicate, and the most common assaults are
verbal, with more than half of all assaults entering this situ-
ation. In this context, it is necessary to introduce communi-
cation courses for future doctors or nurses, education cam-
paigns for the public, but also through the harsh application of
legislation that provides harsher penalties for those who com-
mit violence against medical staff, being in the public service.

On the other hand, the activity and health of staff are also
affected by modern technology with many dangers. The most
common hazards faced by health personnel are physical,
chemical, biological, needlestick injuries, radiation exposure,
psychosocial, stress, psychiatric disorders and suicides, pa-
tient follow-up and violence, etc. [33, 34].

Also, the system is not conducive, prevention policies are
not clear, inaccessible or there is a problem of attitude. There-
fore, healthcare workers continue to suffer, all the more so in
developing countries [35, 36, 37].

Conclusions

Violence against health workers is always a common prob-
lem, because acts of violence against medical staff contribute
to the degradation of the quality of medical services, the aban-
donment of the profession by staff and the disruption of physi-
cal and mental health.

Increasingly, the media reports on violence against medical
staff. However, in the absence of a scientific study represent-
ing the size of the problem, it is not possible to say that there
is an increase in the phenomenon of violence against medical
staff in the conditions of the Republic of Moldova. Moreover, it
is necessary for such research to be repeated at certain inter-
vals in order to identify the trend of the incidence of violence.
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De asemenea, sistemul nu este propice, politicile de preve-
nire nu sunt clare, inaccesibile sau exista o problema de atitu-
dine. Prin urmare, lucratorii din domeniul sanatatii continua
sa sufere, cu atat mai mult in tarile in curs de dezvoltare [35,
36, 37].

Concluzii

Violenta impotriva lucratorilor din domeniul sanatatii este
intotdeauna o problema comuna, pentru ca actele de violenta
indreptate impotriva personalului medical contribuie la de-
gradarea calitatii serviciilor medicale, la abandonul profesiei
de catre personal si perturbarea sanatatii fizice si psihice.

Tot mai frecvent mass-media raporteaza despre violenta
ifmpotriva personalului medical. Cu toate acestea, in absenta
studiu stiintific reprezentand dimensiunea problemei nu este
posibil sa afirmam ca existd o crestere a fenomenului de vio-
lenta Impotriva personalului medical in conditiile Republicii
Moldova. Mai mult, este necesar ca astfel de cercetari sa se re-
pete la anumite intervale de timp pentru a identifica tendinta
incidentei violentei.
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