Moldovan
NICOLAE TESTEMITANU
STATE UNIVERSITY ]ourna] of Vol. 16
\ OF MEDICINE AND PHARMACY 2/2018
@=% OF THE REPUBLIC OF MOLDOVA Health

Sciences
REVISTA DE STIINTE ALE SANATATII DIN MOLDOVA

Categoria B

CONTENT HIGHLIGHTS:

Victor Ciobanu et al.
Ovarian dysgerminoma at adolescent with Mayer-Rokitansky-Kiister-Hauser syndrome

; i
I i
?;;:lh'.:!:“"

ISSN 2345-1467




GROPRINOSIN

inozine pranobex, 500mg Creat pentru a invinge virusii!

PREPARAT IMUNOMODULATOR CU ACTIUNE ANTIVIR

e preintampina si stopeaza dezvoltarea infectiei virale
e scade gravitatea simptomatologiei si perioada de boala
e restabileste imunitatea si scade numarul complicatiilor

GEDEON RICHTER




MJHS

Moldovan Journal of Health Sciences

Revista de Stiinte ale Sanatatii din Moldova
vol. 16(2)/2018

SUMAR CONTENT
EDITORIAL EDITORIAL
Gabriel M. Gurman .  Gabriel M. Gurman
Cine poate lua decizii in numele pacientului incapacitat Who can make decisions on behalf of the incapacitated
patient
ARTICOLE DE CERCETARE RESEARCH ARTICLES
Egor Porosencov Egor Porosencov
Analiza complicatiilor in grefarea osoasd secundard lapacienti 9  Analysis of complications in secondary bone grafting in
cu despicaturi labio-maxilo-palatine: patients with cleft lip and palate:
studiu retrospectiv, descriptiv retrospective, descriptive study
Evelina Lesnic, Valeriana Pantea, Veronica Sardari, Evelina Lesnic, Valeriana Pantea, Veronica Sardari,
Serghei Ghinda, Valentin Gudumac Serghei Ghinda, Valentin Gudumac
Markerii circulanti ai stresului oxidativ si sistemului 16 Circulating markers of the oxidative stress and antioxidant
antioxidant in tuberculoza pulmonara: studiu prospectiv, system in pulmonary tuberculosis: prospective,
tip caz-control case-control study
Evelina Lesnic, Adriana Niguleanu, Stela Kulcitkaia, Alina Evelina Lesnic, Adriana Niguleanu, Stela Kulcitkaia,
Malic, Mariana Gutu-Grecu, Vasile Popa, Alina Malic, Mariana Gutu-Grecu, Vasile Popa,
Constantin lavorschi 26 Constantin Iavorschi
Particularitatile recidivei tuberculozei pulmonare: studiu Features of pulmonary tuberculosis relapse: retrospective,
retrospectiv, comparativ, pe serie de cazuri comparative case series analysis
Maria Cojocaru-Toma, Sergiu Parii, Eugeniu Nicolai, Maria Cojocaru-Toma, Sergiu Parii, Eugeniu Nicolai,
Maria-Mirabela Toma, Tudorita Gherman, Maria-Mirabela Toma, Tudorita Gherman,
Serafim Romascu 35 Serafim Romascu
Determinarea toxicitatii acute a extractelor obtinute din Determination of acute toxicity for extracts of
Agrimoniae herba si Cichorii herba: studiu experimental Agrimoniae herba and Cichorii herba: experimental study
Constantin Furtuna, Anatol Taran, Mariana Jian, Constantin Furtuna, Anatol Taran, Mariana Jian,
Viorel Nacu Viorel Nacu
Terapia tisulara cu membrand amniotica in tratamentul 44 Tissue therapy with amniotic membrane in the treatment of
bolnavilor cu leziuni termice: studiu prospectiv, descriptiv, patients with thermal lesions: prospective, descriptive,
pe serie de cazuri case-series study
SINTEZE DE LITERATURA REVIEW ARTICLES
Cornelia Lazar, Ana Misina, Olga Tagadiuc 52 Cornelia Lazar, Ana Misina, Olga Tagadiuc
Rolul indicilor de laborator in diagnosticul torsiunii ovariene The role of laboratory indices in the diagnosis of ovarian
(revista literaturii) torsion (review article)
Tatiana Timercan Tatiana Timercan
Markerii contemporani ai ischemiei miocardului: 62 Current markers of myocardial ischemia:
sinteza de literatura review article
ESEU ESSAY
Elena Raevschi, Galina Obreja Elena Raevschi, Galina Obreja
Consideratii asupra dezvoltirii functionalitatii sistemului 73  Considerations on the development of functionality of

de supraveghere a factorilor de risc pentru bolile
netransmisibile In Republica Moldova

noncommunicable disease surveillance system in the
Republic of Moldova




PREZENTARE DE CAZ

Victor Ciobanu, Ana Misina, Patricia Harea,
Virgil Petrovici, Irina Cutitari

Disgerminom ovarian la adolescentd cu sindromul
Mayer-Rokitansky-Kiister-Hauser

CASE REPORT

Victor Ciobanu, Ana Misina, Patricia Harea,
82 Virgil Petrovici, Irina Cutitari

Ovarian dysgerminoma at adolescent with

Mayer-Rokitansky-Kiister-Hauser syndrome

IMAGINI DIN PRACTICA CLINICA

Victor Botnaru, Oxana Munteanu, Aliona David,
Diana Calaras
Complicatie pulmonara dupa vertebroplastie percutanata

IMAGES FROM CLINICAL PRACTICE

Victor Botnaru, Oxana Munteanu, Aliona David,

Diana Calaras

Pulmonary complication after percutaneous vertebroplasty

90

Ghidul autorului

94  Guidelines for authors

Scrisoare de Insotire

103 Cover letter

Declaratia autorilor

104 Authorship statement




Editie bilingva: romang, engleza

Fondator:

Institutia Publica Universitatea de
Stat de Medicina si Farmacie
,Nicolae Testemitanu”

din Republica Moldova

Redactor-sef:
Adprian Belii, dr. hab. st. med.,
profesor universitar

Colectivul redactiei:
Liviu Belli, redactor stilist
de limba roména

Revista de Stiinte ale Sanatatii din Moldova
Moldovan Journal of Health Sciences

Viorica Cazac, redactor stilist de
limba engleza

Tatiana Jechiu, redactor stilist de
limba engleza, netitular

Iana Burmistr, redactor stilist de
limba engleza, netitular

Adresa redactiei:

biroul 407, blocul Administrativ,
Universitatea de Stat de Medicina
si Farmacie ,Nicolae Testemitanu”,
bd. Stefan cel Mare si Sfant, 165,
Chisindu, Republica Moldova,
MD-2004

Bilingual edition: Romanian, English
Founder:

Public Institution Nicolae Testemitanu
State University of Medicine and
Pharmacy from Republic of Moldova

Editor-in-chief:

Adrian Belli, PhD, university
professor

Editorial staff:

Viorica Cazac, English redactor
Liviu Belii, Romanian redactor
Tatiana Jechiu, English
redactor, freelancer

Iana Burmistr, English
redactor, freelancer

MJHS 16(2)/2018

Address of Editorial Office:

office 407; Administrative building,
Nicolae Testemitanu State University
of Medicine and Pharmacy

bd. Stefan cel Mare si Sfant, 165,
Chisinau, Republic of Moldova,
MD-2004

Editat: Tipografia ,Sirius”
Tiraj: 300 ex.

Inregistrat la Ministerul Justitiei
cunr. 250 din 01 august 2014
Categoria B (hotararea comuna

a CSSDT/CNAA nr. 169 din 21.12.2017)
fnregistrat IBN/IDSI la 16.11.2015

INDEX (\@‘ COPERNICUS

N T E R N A T 1T O N A L

Google

scholar

Editorial board

HONORARY MEMBERS

Ababii lon, PhD, university professor, academician of ASM (Republic of Moldova)
Ghidirim Gheorghe, PhD, university professor, academician of ASM (Republic of Moldova)
Gudumac Eva, PhD, university professor, academician of ASM (Republic of Moldova)

LOCAL EDITORIAL BOARD (NICOLAE TESTEMITANU STATE
UNIVERSITY OF MEDICINE AND PHARMACY OF REPUBLIC OF
MOLDOVA)

Balica lon, PhD, associate professor

Bendelic Eugen, PhD, university professor

Betiu Mircea, PhD, associate professor

Botnaru Victor, PhD, university professor

Catereniuc llia, PhD, university professor

Cernetchi Olga, PhD, university professor

Ciobanu Gheorghe, PhD, university professor

Ciocanu Mihai, PhD, university professor

Ciubotaru Anatol, PhD, university professor

Corcimaru lon, PhD, university professor, correspondent member of ASM
Croitor Gheorghe, PhD, university professor

Curocichin Ghenadie, PhD, university professor

Gavriliuc Mihai, PhD, university professor

Ghicavai Victor, PhD, university professor, correspondent member of ASM
Gramma Rodica, PhD, MPH, associate professor

Groppa Liliana, PhD, university professor

Groppa Stanislav, PhD, university professor, academician of ASM
Gudumac Valentin, PhD, university professor

Gutu Eugen, PhD, university professor

Holban Tiberiu, PhD, university professor

Hotineanu Vladimir, PhD, university professor, correspondent member of ASM
Lozan Oleg, PhD, MPH, university professor

Matcovschi Sergiu, PhD, university professor

Mereuta lon, PhD, university professor

Nacu Anatolie, PhD, university professor

Opopol Nicolae, PhD, university professor, correspondent member of ASM
Popescu Irinel, PhD, university professor

Popovici Mihai, PhD, university professor, academician of ASM

Prisacari Viorel, PhD, university professor, correspondent member of ASM
Revenco Valerian, PhD, university professor

Rojnoveanu Gheorghe, PhD, university professor

Rudic Valeriu, PhD, university professor, academician of ASM

Safta Vladimir, PhD, university professor

Stiuca Svetlana, PhD, university professor

Tabarna Gheorghe, PhD, university professor, academician of ASM

Tagadiuc Olga, PhD, university professor

Tanase Adrian, PhD, university professor

Topalo Valentin, PhD, university professor

Turcan Svetlana, PhD, associate professor

Valica Vladimir, PhD, university professor

Vorojbit Valentina, PhD, associate professor

Vovc Victor, PhD, university professor

Zota leremia, PhD, university professor, correspondent member of ASM

INTERNATIONAL EDITORIAL BOARD

Acalovschi lurie, PhD, university professor (luliu Hatieganu University of
Medicine and Pharmacy, Cluj-Napoca, Romania)

Beuran Mircea, PhD, university professor (Carol Davila University of Medicine
and Pharmacy, Bucharest, Romania)

Beydon Laurent, PhD, university professor (Faculty of Medicine, Angers
University, Angers, France)

Brull Sorin, PhD, university professor (Mayo Clinic, Jacksonville, Florida, USA)
Cebotari Serghei, PhD, researcher (Hanover Medical School, Hanover, Germany)
Dmytriiev Dmytro, PhD, associate professor (N. I. Pirogov, National Medical
University, Vinnitsa, Ukraine)

Kostin Sawa, PhD, university professor (Max Planck Institute for Heart and Lung
Research, Giessen, Germany)

Grigorag loana, PhD, university professor (Grigore T. Popa University of Medicine
and Pharmacy, lasi, Romania)

Gurman Gabriel, PhD, professor emeritus (Ben Gurion University of the Negev,
Beer Sheva, Israel)

Lebedinsky Konstantin, PhD, university professor (Medical Academy of
Postgraduate Studies, Sankt Petersburg, Russia)

Popa Florian, PhD, university professor (Carol Davila University of Medicine and
Pharmacy, Bucharest, Romania)

Raica Marius, PhD, university professor (Victor Babes University of Medicine and
Pharmacy, Timisoara, Romania)

Sandesc Dorel, PhD, university professor (Victor Babes University of Medicine
and Pharmacy, Timisoara, Romania)

Tarcoveanu Eugen, PhD, university professor (Grigore T. Popa University of
Medicine and Pharmacy, lasi, Romania)

Tinica Grigore, PhD, university professor (Grigore T. Popa University of Medicine
and Pharmacy, lasi, Romania)

Todiras Mihail, PhD, scientist (Max Delbriick Center for Molecular Medicine,
Berlin, Germany)

Toma Vasilovski lan, PhD, university professor (George Washington University
Medical Center, Washington, USA)

Zaporozhan Valery, PhD, university professor, academician (Odessa National
University of Medicine, Odessa, Ukraine)



L 7 &

Procesele inflam,

Cavitatii bucaje Si gatulgi atorii ale

s W 30 ml 20 mg/mi +
20 mg/ml + 1,5 mg/ml 1,5 mg/ml +0,5 mg/ml
@ sPray bucofaringian, spray bucofaringian,

solutie

TENEPb ¥ B HOBbIX KOMBUHUPOBAHHbIX ®OPMAX - TABJIETKAX
ANA PACCACBIBAHUA LYSOBACT DUO® U IBYX ®OPMAX CrP3VEB.

5o+ 15 momi Y Smgimi + 0,5 mg/ml

iy

bucofaringian, solufie "9an, solutie

¥SoBACT LRSI |-"SiRes

(S JIN30LLMM — ECTECTBEHHbIH )19 OPTAHU3MA
YENIOBEKA AHTUBAKTEPUAJIbHbBIA OEPMEHT.

© YCTPAHAET NPUYUHY @ COXPAHAET NOJIE3HYIO MUKPO®JIOPY*

© OBJIAJAET LUNPOKUM CIEKTPOM JENCTBUA @ YCKOPSET Bbl3OPOBJIEHUE*
(BAKTEPUU, BUPYCbI, TPUBbI)

* Moropenosa 0.0., Ycerko [1.B., Apaatckas M., Avikas A.B., lopenos A.B. OueHka adpdekTmBHOCTH JInsobakTa B NEYEHUN OCTPLIX pecnnpaTopHbix 3abonesaHuii y aeteit // NHexkumoHHble 6onesHn. 2009. 7(1). C. 69-72.

370 nekapcTBo. MpounTaiite BHUMATENBHO MHCTPYKLMIO. B cllyyae BO3HUKHOBEHUA NOBOUHBIX 3G dEeKTOB 06paTMTeCh K Bpady unmn GpapmaLesTy.

@ BosNALIEK



OPEN aACCESS

EDITORIAL

Cine poate lua decizii in
numele pacientului
incapacitat

Moto:

,0 decizie medicald devine problematicd atunci cand
un pacient incapacitat din punct de vedere cognitiv nu
a avut grijd, inainte de a se Imbolndvi, sd hotdrascd cine
va fi persoana care, in caz de nevoie, va putea lua decizii
in numele sau si nu a ldsat nicio directivd in acest sens.”
(Muriel Gillick)

Nu mi-a fost usor in luarea hotararii de a aborda subiectul
de care se ocupi citatul aldturat. In primul rand, pentru ci am
considerat ca nu posed expertiza necesara de a ma ocupa de o
tema cu multiple fatete, mai putin medicale si mai mult etice si
morale. Un al doilea motiv e faptul c3, oricat as Incerca sa ofer
o solutie cat de cat acceptabila de colegii mei de limba romana,
sunt sigur ca se vor gasi printre ei nu putini care sa se opung,
pentru ca argumente se gasesc din plin, si pro, si contra oricarei
idei ce trebuie pusi in practica. In plus, rupt de zeci de ani de
realitatea medicala cotidianad din Romania, nu eram sigur ca pot
aborda un subiect care, cel putin in parte, are si o componenta
juridica importantd, care poate fi tratata diferit in diferite parti
ale lumii.

Ceea ce m-a facut totusi sa iau taurul de coarne si sa incerc
sa tratez acest subiect dificil e experienta mea de mai bine de o
jumatate de secol In domeniul terapiei intensive si nenumaratii
pacienti care mi-au ramas in minte si a caror situatie medicala
impunea luarea unei pozitii clare, fara insa a avea posibilitatea
de a comunica pacientului decizia luata.

S-oluam, ca de obicei, didactic. Conform tuturor principiilor
etice si morale, individul e stdpan pe autonomia sa. Cu alte cu-
vinte el/ea e singurul/singura In masura de a lua decizii in ceea
ce priveste situatia propriei sanatati si masurile terapeutice ce
urmeaza a fi luate. Din acest motiv, a aparut ceea ce americanii
numesc informed consent, adica consimtamantul informat, o
notiune bine cunoscuta (si pusa in practicd) in Romania. Si iata
un alt termen luat din codurile medicale americane: battery, in
traducere libera atac, asalt, adica atingerea fizica (inclusiv tra-
tament medical) a unei persoane in absenta consimtamantului
sau.

Deci, teoretic, nicio decizie legata de ingrijirea unui pacient
nu poate fi pusa in practica fara aprobarea clara a celui in cauza.
Pana aici, lucrurile sunt clare si aceasta conceptie, aparata
legislativ in orice tara democratica, nu poate fi contestata.

Dar, din acest punct, lucrurile se complica foarte mult.

MJHS 16(2)/2018

EDITORIAL

Who can make decisions on
behalf of the incapacitated
patient

Motto:
A medical decision becomes problematic when a cog-
nitively disabled patient, has not taken care to decide
before getting sick, who will be the person who, in case
of need, will be able to make decisions on his behalf and
not left no directive to that effect.”

(Muriel Gillick)

It has not been easy for me to make the decision to address
the subject of the adjoining quote. First, because I consider
that I did not have the necessary expertise to deal with a
multifaced, less medical and more ethic and moral. A second
reason is that no matter how much I try to offer an acceptable
solution for my romanian language colleagues, I am sure
there will be among them not few who will oppose, because
the arguments are in full swing, and pro, and against any idea
to be put into practice. In addition, broken for decades by the
daily medical reality in Romania, I have not been sure that I
can address a topic as that, at least in part, has an important
legal component that can be treated differently in different
parts of the world.

What has made me to take the situation under control and
try to treat this difficult issue is my experience of more than
a half century in the field of intensive care therapy and the
countless patients who have remained in my mind and whose
medical situation required taking a clear position, but without
being able to communicate the decision to the patient

Let’s take it as usual, didactic. According to all ethical and
moral principles, the individual is a master of his autonomy:.
In other words, he/she is the only one able to make decisions
about the health situation and the therapeutic measures to
be taken. For this reason, what the Americans calls informed
consent, ie informed consent, has emerged, a well-known
(and put into practice) concept in Romania. And here is
another term taken from US medical codes: battery, free
attack translation, assault, that is to say the physical touch
(including medical treatment) of a person in the absence of
his or her consent.

So, theoretically, no decision on patient care can be putinto
practice without the clear approval of the patient concerned.
So far, things are clear, and this conception, legally defended
in any democratic country, can not be disputed.

But from this point, things get very complicated. Compli-
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Complicatiile incep in momentul in care pacientul devine
incapabil de a Intelege ce se petrece in jurul sau si, deci, nu poate
judeca,cu sange rece” situatia In care se afla si nici nu poate lua
o hotdrare in ceea ce priveste continuarea tratamentului sau. De
aceea, odata cu aparitia conceptului de autonomie a individului,
au aparut si solutiile pentru cazuri speciale.

Am mai avut ocazia sa amintesc la aceasta rubrica legea
israeliand, care permite oricarui cetatean sa semneze un do-
cument care sa ateste faptul ca el/ea nu doreste continuarea
mentinerii vietii pe cale artificiala In cazul in care prognosticul
maladiei indica in mod clar apropierea imediata a sfarsitului le-
tal. Am ales acest caz special si extrem, pentru ca o asemenea
situatie se intalneste indeajuns de frecvent, iar existenta unui
asemenea document rezolva o problema care, teoretic si prac-
tic, e cumplit de complicata. Ins3, in absenta unui asemenea act
notarificat, decizia trebuie luata in cooperare cu membrii fami-
liei, iar in absenta lor, cu cineva din cercul de prieteni apropiati,
o0 persoana care poate declara ca subiectul a fost discutat si ca
el/ea cunoaste exact parerea celui In cauza despre mentinerea
inutila si artificiala a functiilor vitale atunci cand totul e deja
pierdut in mod ireversibil.

Bineinteles, daca lucrurile ar fi atat de simple, subiectul nu
ar merita sa fie tratat pe larg, pentru ca e usor de imaginat o
situatie Tn care parerile membrilor familiei sunt impartite, din
motive variate. Chiar si atunci cand legislatia vine in sprijinul
echipei terapeutice si permite numirea de catre o instanta
juridicd a unei singure persoane care poate lua decizii iIn numele
pacientului incapacitat, ceilalti membri ai familiei pot contesta
decizia si lucrurile se complica si, mai ales, se tergiverseaza.

Asa cum mentionam, aceastad stare de lucruri e extrema.
Mult mai frecvente sunt cazurile in care pacientul se afla
intr-o situatie de incapacitate temporara. In acest caz, deciziile
terapeutice sunt mult mai usor de luat si de acceptat, chiar
cand e vorba de necesitatea unei interventii de urgenti. in
absenta unei persoane apte (legal) de a reprezenta interesele
pacientului, echipa terapeutica (In Israel, trei medici) semneaza
in foaia de observatie, confirmand necesitatea interventiei si, in
felul acesta, respectarea cadrului juridic si (cel putin teoretic)
interesele pacientului.

Dar nu despre o asemenea situatie semnaleazda Muriel
Gillick, o cunoscutd personalitate in lumea medicala americang,
absolventa a facultatii de medicina de la Harvard si specialista in
medicina interna si in problemele de eticd medicala. Problema
discutata recent in paginile cunoscutului jurnal New England
Journal of Medicine e tocmai cea mentionatda la inceputul
acestor randuri. E vorba de situatia in care viata pacientului
nu poate avea alt curs decat decesul in urmatoarea perioada,
foarte scurtd, de ore sau zile.

Cer, delabuninceput, iertare cititorului care, foarte probabil,
cunoaste Tn amanunt aceste notiuni de etica medical3, dar am
considerat ca nu e inutil a le reaminti aici, iar asta pentru a
intregi scenariul si a-1 pune in concordanta cu literatura de
specialitate. Binelnteles ca niciuna dintre posibilitatile ce vor
fi descrise pe scurt mai jos nu se refera la conceptul acceptat
si promulgat de multe instante de peste tot, printre ele si cele

cations begin when the patient becomes incapable of under-
standing what is happening around him and therefore can
not judge with ,cold blood” the situation he is in, nor can he
decide on the continuation of his treatment. That is why, with
the advent of the concept of autonomy of the individual, the
solutions for special cases appeared.

[ have had the opportunity to recall in this compartment
the Israeli law which allows any citizen to sign a document
stating that he/she does not want to continue to maintain
his life by artificial means if the prognosis of the illness
clearly indicates the immediate end of the lethal end. I
have chosen this special and extreme case, because such a
situation is encountered quite frequently, and the existence
of such a document solves a problem which, theoretically
and practically, is terribly complicated. However, in the
absence of such a notarized act, the decision must be taken in
cooperation with the family members, and in their absence,
with someone in the circle of close friends, a person who can
declare that the subject has been discussed and that he or she
knows precisely what concerned about the unnecessary and
artificial maintenance of vital functions when everything is
already lost irreversibly.

Of course, if things were so simple, the subject would not
deserve to be widely treated, because it is easy to imagine a
situation where family members’ views are divided, for various
reasons. Even when legislation supports the therapeutic team
and allows the appointment by a court of a single person who
can make decisions on behalf of the incapacitated patient,
other family members may challenge the decision, and things
get complicated and, in particular, delayed.

As 1 mentioned, this state of affairs is extreme. More
frequentare casesin which the patientisinastate oftemporary
incapacity. In this case, therapeutic decisions are much
easier to take and accept, even when it comes to the need for
emergency intervention. In the absence of a person (legally)
fit to represent the interests of the patient, the therapeutic
team (in Israel, three doctors) signs in the observation sheet
confirming the need for intervention and thus respecting
the legal framework and (at least theoretically) the patient’s
interests.

But not such a situation is reported by Muriel Gillick, a
well-known personality in the American medical world, a
graduate of Harvard Medical School and a specialistin internal
medicine and medical ethics. The issue recently discussed in
the pages of the well-known New England Journal of Medicine
is just mentioned at the beginning of these lines. This is the
case in which the life of the patient can only have a course
other than death in the next, very short, hours or days.

I ask from the beginning forgiveness to the reader who
is very likely to know these concepts of medical ethics in
detail, but I think it is not useless to remind them here, and
that to complete the script and to bring it into line with the
literature. Naturally, none of the possibilities that will be
briefly described below refers to the concept accepted and
promulgated by many instances of everywhere, among them



religioase, conform carora doar o putere suprema poate scurta
viata individului, deci rolul medicului e de a mentine in viata
pacientul, folosind toate mijloacele care-i stau la dispozitie si
indiferent de prognosticul acestuia. Conform acestei conceptii,
medicul e obligat sa faca toate eforturile pentru a mentine, cu
orice chip, functiile vitale ale pacientului cat mai aproape de
limitele normale.

Dar, 1n situatia in care decesul e o chestiune de ore sau zile,
literatura de specialitate indica trei posibilitati practice. Prima
posibilitate e aplicarea notiunii de withholding, care se defi-
neste prin neincluderea niciunei masuri terapeutice noi, chiar
atunci cand situatia pacientului terminal o cere (de exemplu,
dializa renala). Orice noua complicatie va fi consemnata in do-
sarul pacientului, dar tratata in mod pasiv, fara o noua inter-
ventie activa.

A doua solutie poarta numele de withdrawal (retragere,
in traducere liberd). Aici e vorba de o atitudine activa, dar in
sens invers. Notiunea implica oprirea unor masuri terapeutice
care au rolul de a mentine functiile vitale In limite mai mult sau
mai putin normale. Exemplul clasic e cel al reluarii ventilatiei
mecanice dupa, sa zicem, schimbarea tubulaturii aparatului de
ventilat. Oprirea ventilatorului, In mai toate cazurile temporara,
va fi In acest scenariu definitiva si, bineinteles, va fi urmata de
decesul pacientului in cateva minute sau ore.

In sfarsit, o a treia solutie e numita do not resuscitate (DNR)
si se refera la abtinerea de la a incepe manevrele de resuscitare
cardiorespiratorie in caz de stop cardiac. O asemenea decizie
e afisata la patul pacientului si va fi respectata de toata echipa
terapeutica, In toate schimburile. Bineinteles, situatia e mult
mai complicatd, pentru ca prima intrebare care se cere a fi pusa
e cine e in mdsura sau cine are dreptul sa ia o hotdrare decisiva
privitor la starea pacientului aflat intr-o conditie care nu-i
permite sa participe la luarea deciziei.

in anul 2015, Societatea americani de cardiologie a con-
semnat urmatoarea pozitie: , Din punct de vedere etic, clinicianul
nu trebuie sd ezite in luarea deciziei de a intrerupe orice suport
al functiilor vitale atunci cdnd supravietuirea functiilor vitale e
foarte improbabild”. Bineinteles, o asemenea pozitie, propusa
de un organism foarte respectat in lumea medicala, odata ac-
ceptati, ar rezolva problema definitiv. in absenta opiniei paci-
entului si fara a tine cont de parerea familiei sau a cercului de
prieteni intimi, echipa terapeutica va aplica una dintre cele trei
masuri amintite mai sus, in functie de situatia pacientului in
momentul in care se cere luata o decizie.

Dar pozitia societdtii amintite nu e universal acceptata.
Influenta preceptelor religioase si dreptul medicului de a refuza
sa ia o masura care vine in contradictie cu opiniile sale etice si
morale (asa-numita conscientious objection, in traducere libera
impotrivire din motive de constiintd) se vor opune propunerii
de mai sus si vor impiedica punerea ei in aplicare.

Fara discutie, divergentele pot fi aplanate atunci cand
familia pacientului In cauza e convinsa de justetea masurilor
propuse. Evitarea unui conflict frontal cu familia e un element
primordial intr-o asemenea situatie. Argumentul ce poate
fi adus e cel care va permite familiei sa inteleagd nu numai
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religious ones, that only supreme power can shorten the life
of the individual, so the physician’s role is keep the patient
alive, using all the means at his disposal and regardless of
his prognosis. According to this concept, the physician is
required to make every effort to maintain the vital functions
of the patient in any way as close as possible to normal limits.

But if death is a matter of hours or days, literature shows
three practical possibilities. The first possibility is the
application of the concept of withholding, which is defined
by the non-inclusion of any new therapeutic measures, even
when the situation of the terminal patient requires it (eg.,
renal dialysis). Any new complication will be recorded in
the patient’s file, but treated passively without a new active
intervention.

The second solution is called withdrawal. This is an active
attitude, but in the opposite direction. The notion involves
stopping some therapeutic measures that have the function of
keeping vital functions within more or less normal limits. The
classic example is that of resuming mechanical ventilation
after, say, changing the duct of the ventilator. Stopping the fan,
in all temporary cases, will be in this definitive scenario and,
of course, it will be followed by the patient’s death in minutes
or hours.

Finally, a third solution is called do not resuscitation
(DNR) and refers to refraining from starting cardiorespirato-
ry resuscitation in the event of cardiac arrest. Such a decision
is displayed at the patient’s bed and will be respected by the
entire therapeutic team in all exchanges. Of course, the situ-
ation is much more complicated, because the first question
that is asked is who is able or who has the right to make a
decisive decision regarding the condition of the patient in a
condition that does not allow him to participate in the taking
decision.

In 2015, the American Society of Cardiology noted the
following: ,From an ethical point of view, the clinician should
not hesitate to take the decision to discontinue any support
of vital functions when the survival of vital functions is very
unlikely.” Of course, such a position, proposed by a very
respected body in the medical world, once accepted, would
solve the problem definitively. In the absence of the patient’s
opinion and without considering the opinion of the family or
circle of intimate friends, the therapeutic team will apply one
of the three measures mentioned above, depending on the
patient’s situation when a decision is required.

But the position of that society is not universally accepted.
The influence of religious precepts and the right of a physician
to refuse to take a measure that contradicts his ethical and
moral opinions (the so-called conscientious objection, free
conscientious objection) will oppose the above proposal and
will prevent they to apply.

Without discussion, divergences can be settled when the
patient’s family is convinced of the fairness of the proposed
measures. Avoiding a frontal conflict with the family is a
primordial element in such a situation. The argument that can
be brought is the one that will allow the family to understand



inutilitatea continuarii tratamentului, dar si necesitatea evitarii
unei suferinte, de asemenea, inutile.

Doresc sa precizez un fapt desprins din realitate: nicio
legislatie nu poate rezolva in toate cazurile o asemenea situatie
extrema. Doar comportamentul judicios si uman al echipei
terapeutice poate avea darul de a schimba parerea familiei, care
trebuie convinsa de obiectivitatea masurii propuse si de faptul
ca In centrul ei se afld interesul pacientului. Una dintre erorile
cele mai clare, care are ca efect aproape imediat puternica
opozitie a apartinatorilor, e aducerea argumentului necesitatii
unui pat liber pentru a transfera un pacient cu mai multe sanse
de supravietuire.

In sfarsit, as dori sa precizez faptul ci nu intAmplitor m-am
referit in randurile de mai sus de mai multe ori la notiunea de
»echipa terapeuticd”, nu de ,medic curant”. in asemenea cazuri,
in care protocoalele medicale se amesteca cu principiile etice,
unanimitatea parerilor fiecarui membru al echipei ce Ingrijeste
pacientul (medici, asistente medicale, asistent/a social/a
etc.) e primordiala. Orice disonanta are ca efect impotrivirea
imediata a familiei la orice masura drastica ce are drept scop
scurtarea vietii (si a suferintei) pacientului. Principiile eticii
medicale sunt facute pentru a veni in sprijinul medicului aflat
in fata unor dileme greu de rezolvat. In acelasi timp, judecata
clinica, comportamentul uman si compasiunea sunt factorii
care determina succesul rezolvarii unei situatii dintre cele mai
dificile intalnite in practica medicala.

Viata Medicald, nr. 27 din 2018
Prof. Dr. Gabriel M. Gurman,
Omer, Israel

not only the futility of continuing treatment, but also the need
to avoid suffering, also unnecessary.

I would like to make a point out of reality: no legislation
can in any case resolve such an extreme situation. Only the
judicious and human behavior of the therapeutic team may
have the gift of changing the opinion of the family, which must
be convinced by the objectivity of the proposed measure and
the fact that the patient’s interest lies in its center. One of
the clearest errors, which almost immediately results in the
strong opposition of the people, is the argumentation of the
need for a free bed to transfer a patient with more chances of
survival.

Finally, I would like to point out that I have not, by
accident, referred to the notion of ,therapeutic team” rather
than ,treating practitioner” in the above ranges. In such cases
where medical protocols interfere with ethical principles, the
unanimity of the opinions of each member of the patient care
team (doctors, nurses, social assistant etc.) is paramount. Any
dissonance has the effect of immediately opposing the family
to any drastic measure aimed at shortening the life (and
suffering) of the patient. The principles of medical ethics are
made to help the physician in the face of difficult dilemmas.
At the same time, clinical judgment, human behavior and
compassion are factors that determine the success of solving
one of the most difficult situations encountered in medical
practice.

Medical Life, no. 27 of 2018
Prof. Dr. Gabriel M. Gurman,
Omer, Israel
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Conditiile si factorii care influenteaza rezultatele trata-
mentului despicaturilor labio-maxilo-palatine si conduc, ul-
terior, la aparitia complicatiilor.

Ipoteza de cercetare

Identificarea variabilelor demografice, clinice si de trata-
ment care ar permite diminuarea frecventei complicatiilor
in urma grefarii osoase la pacienti cu despicaturi labio-
maxilo-palatine.

Noutatea adusa literaturii stiintifice din domeniu

Studiul vizeaza corelatia dintre factorii predispozanti
inductiei complicatiilor In urma grefarii osoase in tratamen-
tul pacientilor cu despicaturi labio-maxilo-palatine.

Rezumat

Introducere. Au fost investigati factorii favorizanti com-
plicatiilor aparute post-operator si necesitatea interventiei
chirurgicale repetate.

Material si metode. in cadrul studiului retrospectiv, de-
scriptiv, au fost evaluate fisele medicale ale pacientilor cu dia-
gnostic de despicatura labio-maxilo-palatina din cadrul secti-
ei de Chirurgie OMF pediatrica a Spitalului Clinic Republican
pentru Copii ,,Emilian Cotaga”, in scopul depistarii incidentei
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What is not known yet, about the topic

The conditions and factors that influence the results of
treatment of the maxillofacial clefts and lead to the occur-
rence of complications.

Research hypothesis

Identification of demographic, clinical and treatment
variables, which would allow the reduction of the frequency
of complications following bone grafting in patients with
maxillofacial clefts.

Article's added novelty on this scientific topic

The study appreciates lack of association between the
factors predisposing the induction of bone graft complica-
tions in the treatment of patients with maxillofacial clefts.

Abstract

Introduction. Factors favoring post-operative complica-
tions and the need for repeated surgery have been investi-
gated.

Material and methods. In this retrospective descriptive
study, the medical records of patients with a diagnosis of maxil-
lofacial cleft from the Department of maxillofacial pediatric
surgery of Clinical Republican Pediatric Hospital ,Emilian
Cotaga” were evaluated in order to detect the incidence of



complicatiilor aparute post-operator in perioada 2011-2018,
cu o monitorizare minima de un an.

Rezultate. Variabile precum sexul, varst3, partile afectate,
zona-donor, dintele erupt in despicaturd, nu au prezentat
corelatii statistic semnificative fata de aparitia complicatiilor
in urma grefarii osoase.

Concluzii. in studiul dat, evaluarea statistici a datelor nu a
depistat corelatii statistic semnificative, ceea ce ne indeamna
sa studiem, in viitor, esantioane mai mari de pacienti in scopul
depistarii factorilor determinanti ai complicatiilor post-ope-
ratorii in urma grefarii osase.

Cuvinte cheie: despicatura labio-maxilo-palatina, grefare
osoasa secundara, complicatii.

Introducere

Despicaturile oro-faciale constituie printre cele mai frec-
vente deformatii ale regiunii capului si gatului. Acestea prezin-
ta o frecventd de 1:700 de nou-nascuti pe intregul glob [1, 2].
Despicaturile labio-maxilo-palatine (DLMP) se pot dezvolta in
perioada celei de a doua si a treia saptamana de viata intrau-
terind in rezultatul tulburarilor de diferentiere a stratului ce-
lular primordial [1]. La fel, poate fi asociata factorilor genetici
si de mediu, relatati la formarea buzei superioare si a palatului
[1,3, 4]

DLMP constituie o problema globalad recunoscuta de OMS
ca fiind cu consecinte semnificative de ordin medical, psiholo-
gic, social si economic [4]. OMS confirma ca despicaturile ne-
cesitd investitii in politicile publice din cauza prevalentei lor
inalte, asocierii lor cu alte defecte congenitale si co-morbidi-
tati, precum si necesitatea unui tratament mai indelungat care
implica eforturi din partea tuturor nivelurilor ale sistemului
sanatatii [4].

Tratamentul pacientilor cu DLMP constituie un concept
terapeutic multimodal. Un sir de interventii chirurgicale sunt
necesare pentru restabilirea functiei de vorbire, alimentatiei
si masticatiei, precum si la contribuirea la o dezvoltare adec-
vata a scheletului facial [1, 5-7]. Reconstructia despicaturii
procesului alveolar a constituit un subiect controversat inca
de la prima publicare asupra surselor de grefe osoase [5]. Gre-
farea osoasa constituie o etapa importanta In managamentul
pacientilor cu DLMP. Succesul grefarii osoase este important
pentru tratamentele postchirurgicale-ortodontice, pentru
stabilitatea si retentia dintilor adiacenti despicaturii, cat si
pentru imbunatatirea ocluziei [8]. Perioada de transplantare
si reconstructie a defectelor alveolare variaza intre diverse
centre chirurgicale. Majoritatea centrelor au abandonat gre-
farea osoasa primara si grefarea osoasa secundara timpurie
din cauza inhibitiei semnificative in cresterea maxilara [9, 10].
Grefarea osoasa secundara alveolara este, de obicei, efectuata
inainte de eruperea caninului permanent maxilar sau al incisi-
vului lateral superior, In scopul asigurarii continuitatii proce-
sului alveolar, unei inchideri adecvate a fistulei oro-nazale, de a
crea un suport pentru baza nazala, la fel, si suport osos pentru
eruptia dentard permanenta sau pentru o eventuala reabilita-
re protetica [1, 3, 6, 10, 11]. Anumite variabile pot interfera cu
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postoperative complications over the period 2011-2018, with
a minimum of one year monitoring.

Results. Variables such as gender, age, affected parts,
donor area, teeth in the cleft, have not shown significant
statistical association with the occurrence of complications
following bone grafting.

Conclusions. Obtained data did not reveal statistically
significant associations, which leads us to study in the future
larger patient samples in order to detect those determinants
in the occurrence of postoperative complications following
bone grafting.

Key words: maxillofacial cleft, secondary bone grafting,
complications.

Introduction

Oro-facial clefts are among the most common deformations
of the head and neck region. They present a frequency of 1:700
newborns worldwide. [1, 2]. Cleft lip and palate (CLP) may
develop during the second and third weeks of intrauterine life
as a result of primordial cellular differentiation disorders [1].
Similarly, it can be associated with genetic and environmental
factors related to the formation of the upper lip and the palate
[1, 3, 4].

CLP is a global problem recognized by the WHO and
has significant medical, psychological, social and economic
consequences [4]. The WHO confirms that clefts require
investment in public policies in terms of their high prevalence,
association with other congenital defects and co-morbidity
and their need for longer treatment involving efforts from all
levels of health care [4].

Treatment of patients with CLP is a multimodal therapeu-
tic concept. A number of surgical interventions are required
to optimize the recovery of speech, nourishment and mastica-
tion, as well as to contribute to the proper development of the
facial skeleton [1, 5-7]. Reconstruction of the alveolar process
has been a controversial subject since the first publication on
bone graft sources [5]. Bone grafting is an important step in
the management of patients with CLP. The success of bone
grafting is important for postsurgical orthodontic treatments,
for stability and retention in adjacent cleft, and for improving
occlusion [8]. The period of transplantation and reconstruc-
tion of alveolar defects varies between surgical centers. Most
centers have abandoned primary bone grafting and early sec-
ondary bone graft because of significant inhibition of maxil-
lary growth [9, 10]. Secondary alveolar bone grafting is usu-
ally performed prior to the eruption of the permanent max-
illary canine or the upper lateral incisor, in order to ensure
the continuity of the alveolar process, adequate closure of the
oro-nasal fistula, to create a support for the nasal base, as well
as bone support for permanent dental eruption or for poten-
tial prosthetic rehabilitation [1, 3, 6, 10, 11]. Some variables
may interfere with the results of bone grafting of the alveolar
cleft. Patient details (age, dental eruption status, splitting de-
tails and general condition of the patient), surgical conditions
of the wound (especially oral health, quality and amount of
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rezultatele grefarii osoase a despicaturii procesului alveolar.
Detalii cu referire la pacient (varstd, statusul de eruptie den-
tard in regiunea despicaturii, detalii cu privire la despicatura,
cat si starea generala a pacientului), conditiile chirurgicale ale
plagii (In special, sanatatea orald, calitatea si cantitatea de te-
suturi dure si moi adiacente despicaturii, rezervele de sange,
zona-donor si tesuturile cicatriceale din interventiile anteri-
oare) si caracteristicile tehnice (materialul de grefare si expe-
rienta chirurgului) - toate pot juca un rol important in apreci-
erea rezultatelor [1, 11, 12]. Totodatd, experienta echipelor de
chirurgi OMF, poate influenta si ea rezultatele tratamentului
DLMP. Revistele de literatura sugereaza ca centrele care tra-
teaza DLMP 1n volum considerabil obtin rezultate mult mai
favorabile decat centrele care asigura asistentd pe un esantion
mai redus [11, 13].

Esecul de reconstructie a deformarii osoase poate avea
diverse consecinte. Persistenta fistulei oronazale poate cauza
refluarea lichidelor din cavitatea orald in cea nazala. In lipsa
suportului osos incisivii nu pot fi aliniati prin tratament
ortodontic, iar o maxild instabild va fi scurta si ingusta,
contribuind, astfel, la asimetria faciala [4, 6, 9, 13].

Atunci cand apare o complicatie postoperatorie, rezultatul
chirurgical poate fi compromis si o reinterventie chirurgicala
va fi indispensabila. Necesitatile pentru reinterventia chirur-
gicald cresc costurile tratamentului, expun pacientul in mod
repetat la riscurile relatate operatiei si anesteziei generale si
se pot solda chiar si cu refuzul pacientului sau familiei lui de
a continua tratamentul [1]. Interventia repetata va conduce
spre formarea cicatricei suplimentare si va compromite apor-
tul sangvin local si, respectiv, calitatea vindecarii tesuturilor
moi [1, 8].

Actualmente, majoritatea pacientilor cu DLMP urmeaza
tratamentul prin grefare osoasa. Totusi, existd un numar mic
de pacienti care refuza sau intrerup tratamentul DLMP. Astfel,
apare intrebarea: care factori conduc la aceasta situatie?

Studiul si-a propus investigarea factorilor favorizanti ai
complicatiilor postoperatorii si necesitatii interventiei chirur-
gicale repetate.

Material si metode

in cadrul studiului retrospectiv, descriptiv, au fost evaluate
36 de fise medicale ale pacientilor din cadrul sectiei de Chi-
rurgie OMF pediatrica a Spitalului Clinic Republican pentru
Copii ,Emilian Cotaga”, in scopul depistarii incidentei com-
plicatiilor aparute postoperator in perioada 2011-2018, cu o
monitorizare minima de un an. Studiul a urmat principiile De-
claratiei de la Helsinki. De asemenea, a fost obtinut si acordul
informat din partea pacientilor sau al membrilor familiei. Stu-
diul a fost aprobat de Comitetul de Etica a Cercetarii a USMF
,Nicolae Testemitanu” (sedinta din 21.03.2011, Presedintele
CEC - Prof. Mihail Gavriliuc).

Criteriile de includere au constituit pacientii cu despicaturi
labio-maxilo-palatine, fara afectiuni sistemice, care au urmat
procedura de grefare osoasa in cadrul sectiei de Chirurgie
OMF pediatrica a Spitalului Clinic Republican pentru Copii
,Emilian Cotaga”.
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hard and soft tissues adjacent to the cleft, blood supply, donor
area, and scar tissue from previous interventions) and tech-
nical characteristics (graft material and surgeon experience)
- all can play an important role in assessing the results [1, 11,
12]. At the same time, the experience of maxillofacial surgeon
teams may also influence the results of CLP treatment: litera-
ture reviews suggest that CLP treatment centers in consider-
able amount achieve far more favorable results than centers
providing assistance on a smaller sample [11, 13].

Failure to reconstruct bone deformation can have various
consequences. The persistence of the oronasal fistula may
cause the fluid to be refilled from the oral cavity to the nasal
cavity; lack of bone support, incisors can not be aligned by
orthodontic treatment; an unstable maxilla may possibly be
both short and narrow, contributing to facial asymmetry [4,
6,9,13].

When a post-operative complication occurs, the surgical
outcome may be compromised and surgical reintervention
will be indispensable. The need for repeated surgery increases
treatment costs, expose the patient repeatedly to the risks
associated with surgery and general anesthesia and may
even cost a refusal from the patient or his family to further
treatment [1]. Repeated intervention will lead to the formation
of additional scars and will compromise a local blood supply
and soft tissue healing [1, 8].

Currently, most patients with CLP are undergoing bone
grafting. However, there are few patients who refuse or
discontinue CLP treatment. Thus, the question arises: which
factors lead to this situation?

In this study, it was proposed to investigate the factors fa-
voring postoperative complications and the need for repeated
surgery.

Material and methods

In this retrospective descriptive study, 36 medical records
of the patients from the Department of maxillofacial pediatric
surgery of Clinical Republican Pediatric Hospital ,Emilian
Cotaga”, were evaluated in order to detect the incidence
of postoperative complications during 2011-2018, with a
minimum of one year monitoring. The study followed the
principles of the Helsinki Declaration, and we also obtained
informed consent from patients or family members. The study
was approved by the Scientific Ethics Committee of the Nicolae
Testemitanu SUMPh (meeting from 21.03.2011, President of
EC - Prof. Mihail Gavriliuc).

The inclusion criteria were patients with lip and palate
clefts without systemic disease; who followed the bone grafting
procedure at the Department of maxillofacial pediatric surgery
of Clinical Republican Pediatric Hospital ,Emilian Cotaga”.

In this institution, bone graft surgery is classified as
primarily, according to the age of the teeth development, and
secondary bone grafting, performed during mixed dentition,
between 6 and 12 years of age [4].

A maxillofacial surgeon was responsible for recording
and evaluating the results of the operations. The following
variables were recorded: sex, age (<12 years or >12 years old);



In institutia unde s-a efectuat cercetarea, chirurgia de gre-
fare osoasa este clasificata in primarg, in conformitate cu var-
sta dezvoltarii dentitiei si grefarea osoasa secundarg, realizata
in perioada dentitiei mixte, intre 6 si 12 ani [4].

Un medic chirurg OMF a fost responsabil pentru inregis-
trarea si evaluarea rezultatelor operatiilor. Au fost inregistra-
te urmatoarele variabile: sexul, varsta (mai mic sau mai mare
de 12 ani); partile afectate (unilateral sau bilateral), zona do-
nor (creasta iliaca anterioara sau zona intraorald), tipul gre-
fei osoase cortico-spongioase (individuald, bloc sau mixta) si
dintele erupt 1n contact cu despicdtura (prezent sau absent).
Variabile independente au fost raportate pentru complicatiile
aparute postoperator (da/nu) si pentru necesitatea unei in-
terventii chirurgicale repetate (da/nu).

Datele primare au fost introduse in tabel Excel, fiind
ulterior analizate n programul SPSS prin intermediul testului
exact Fisher. Rezultatele sunt prezentate sub forma de valori
absolute si relative. Un p<0,05 a fost considerat semnificativ
din punct de vedere statistic.

Rezultate

Au fost studiate 36 de fise ale pacientilor cu despicaturi
labio-maxilo-palatine, care au beneficiat de grefare osoasa
(Tabelul 1).

Relatiile dintre variabilele conditionale si prezenta
complicatiilor postoperatorii sunt reflectate in Tabelul 2. Patru
pacienti (11%) au necesitat interventii chirurgicale repetate.
Sexul, varsta, partea afectatd, zona donor, dintele erupt in
despicaturd nu au prezentat asociatii statistic semnificative cu
complicatiile Tn urma grefarii osoase.

Relatia dintre variabilele conditionale si necesitatea
unor interventii repetate este reflectata in Tabelul 3. Printre
pacientii care au urmat o interventie chirurgicald repetata,
4 au facut complicatii postoperatorii. Dintre acestia, 3 au
prezentat despicaturi labio-maxilo-palatine unilaterale, iar
zona intra-orald a constituit zona donor.

Complicatiile postoperatorii s-au dezvoltat la 32 (47%) de
pacienti si au inclus expunerea grefei asociat cu dehiscenta

Tabelul 1. Descrierea variabilelor.
Table 1. Data description.
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affected side (unilateral or bilateral); donor area (anterior
iliac crest or intraoral area) and the tooth erupted in contact
with the cleft (present or absent). Independent variables have
been reported for postoperative complications (yes/no) and
the need for repeated surgery (yes/no).

Primary data was introduced into the Excel table, then
analyzed in the SPSS program and Person’s exact test was
performed. Data are presentet as absolute and relative values.
A p<0.05 value was considered statistically significant.

Results

A total of 36 medical records of patients with lip and pa-
la-te clefts, whoe were subjected to bone grafting have been
studied (Table 1).

Relationships between conditional variables and postop-
erative complications are presentet in Table 2. Four patients
(11%) necessited repeated surgery. Gender, age, affected side,
donor area and the tooth erupted in contact with the cleft did
non shown statistically significant association with postoper-
atice complications.

Relationships between conditional variables and the
need for repeated interventions are reflected in Table 3. Four
patients underwent repeated surgery reported postoperative
complications. Of these, 3 presented unilateral lip and palate
clefts, and the donor structures were from intra-oral area.

Postoperative complications occurred in 32 (47%) pa-
tients. This included graft exposures associated with wound
dehiscence (n=14) or bone graft resorption (n=18) reported
during the orthodontic screening (Table 4).

Discussion

According to our knowledge, this is the first investigative
report of patients with lip and palate clefts who have
undergone bone graft surgery in a public hospital on the
territory of the Republic of Moldova, which analyzed the risk
factors of postoperative complications.

The analysis of the medical records indicated the presence

Parametri / Parameters n (%)
Sexul / Gender

m Masculin / Male 17 (47,2)

m Feminin / Female 19 (52,8)
Varsta, ani / Age, years

m<12 2(5,6)

u>12 34 (94,4)
Partile afectate / Affected sites

= Unilateral / Unilateral 31(86,1)

m Bilateral / Bilateral 5(13,9)
Zona-donor / Donor site

m Creasta iliaca anterioara / Anterior iliac crest 7 (19,4)

m Zona intraorala / Intraoral region 29 (80,6)
Dintele erupt in despicatura / Erupted tooth in the cleft

m Prezent / Present 9 (25,0)

m Absent / Missing 27 (75,0)
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Tabelul 2. Caracterizarea pacientilor fara complicatii vs. cei cu complicatii postoperatorii.
Table 2. Characterisation of patients without vs. with postoperative complications.

Fara complicatii Cu complicatii
Parametri / Parameters Without complications With complications p
(n=19) (n=17)

Sexul / Gender
m Masculin / Male 10 7 0,363
= Feminin / Female 9 10

Varsta, ani / Age, years
= <12 2 0 0,271
m>12 17 17

Partile afectate / Affected sites
m Unilateral / Unilateral 17 14 0,445
= Bilateral / Bilateral 2 3

Zona donor / Donor site
m Creasta iliacd anterioara / Anterior iliac crest 4 3 0,566
® Zona intraorala / Intraoral region 15 14

Dintele erupt in despicatura / Erupted tooth in the cleft
= Prezent / Present 6 3 0,283
m Absent / Missing 13 14

Reinterventie / Reoperation
m Da / Yes 0 4 0,040
= Nu / No 19 13

Nota: test statistic: Fisher exact.
Note: statistics: Fisher’s exact.

Tabelul 3. Caracterizarea pacientilor fara reinterventii vs. cei cu reinterventii.
Table 3. Characterisation of patients without vs. with reoperations.

Fara reinterventii Cu reinterventie
Parametri / Parameters Without reoperation With reoperation p
(n=32) (n=17)
Sexul / Gender
m Masculin / Male 15 2 0,655
= Feminin / Female 17 2
Varsta, ani / Age, years
<12 2 0 0,787
m>12 30 4
Partile afectate / Affected sites
m Unilateral / Unilateral 28 3 0,466
= Bilateral / Bilateral 4 1
Zona donor / Donor site
m Creasta iliacd anterioara / Anterior iliac crest 6 1 0,597
m Zona intraorald / Intraoral region 26 3
Dintele erupt in despicatura / Erupted tooth in the cleft
m Prezent / Present 9 0 0,298
m Absent / Missing 23 4
Complicatii / Complications
m Da / Yes 13 4 0,040
= Nu / No 19 0
Nota: test statistic: Fisher exact.
Note: statistics: Fisher’s exact.
Tabelul 4. Complicatiile postoperatorii si necesitatea reinterventiei.
Table 4. Postoperative complications and necessity for reoperation.
. Fara reinterventie Cu reinterventie
Parametri / Parameters . . . ; p
Without reoperation With reoperation
Rezorbtie / Resorption 15 3 0,301
Grefd expusa / Exposed graft 13 1 0,490

Nota: test statistic: Fisher exact.
Note: statistics: Fisher’s exact.



plagii (n=14) sau rezorbtia grefei osoase (n=18), raportata la
monitorizarea ortodontica (Tabelul 4).

Discutii

Conform datelor noastre, acesta este primul raport de
investigatie al pacientilor cu despicaturi labio-maxilo-palatine
care au beneficiat de grefare osoasda in Republica Moldova
si care a analizat posibilii factori de risc ai complicatiilor
postoperatorii.

Analiza fiselor medicale a indicat prezenta a 17 (47%)
baieti si 19 (53%) fete in studiu, dintre care au prezentat
complicatii 7 si 10 pacienti, respectiv.

In studiul nostru, 18 (61%) pacienti au prezentat rezorbtie
osoasa in urma grefarii, iar 14 (39%) subiecti au Inregistrat
expunerea grefei. Yamazaki et al. (2012) sugereaza ca igiena
orala nesatisfacatoare constituie unul dintre cei mai importanti
factori de inductie ai infectiei, iar infectia postoperatorie
conduce spre o incidenta sporitd a rezorbtiei si expunerii grefei
osoase [3].

Borba et al. (2014), mentioneaza ca varsta constituie un
factor important care influenteaza incidenta complicatiilor
aparute postoperator [1].

Succesul rezultatelor grefarii osoase in despicaturi consti-
tuie o conditie importanta pentru inserarea implantelor oste-
ointegrate pentru reabilitarea ulterioara a acestor pacienti.

Controverse privind grefarea osoasa secundara si gama
larga a ratei de succes, gasite in literatura de specialitate
sugereaza ca este necesar sa se stabileasca un protocol de
tratament specific pentru asigurarea succesului acestei
proceduri (Luque-Martin si colab., 2014). Dezvoltarea unor
protocoale eficiente siaccesul facil la procedurile de interventii
chirurgicale sunt recomandate, precum si abordarea de catre
o echipa multidisciplinard, cu aplicarea unui program special
de reabilitare pentru pacientii respectivi.

Tratamentul pacientilor cu despicaturi labio-maxilo-pa-
latine este unul complex, laborios si de lunga durata. Practi-
ca medicinei bazate pe dovezi necesita o evaluare critica si o
comparare a rezultatelor diverselor tipuri de tratamente [14].
Optiunile de tratament al despicaturilor ramane o arie impor-
tanta de cercetare [15].

Concluzii

Studiul dat nu a identificat asociatii statistic semnificative
dintre variabilele testate, fapt ce argumenteaza efectuarea
unor noi cercetdri pe esantioane mai mari de pacienti, in
scopul depistarii factorilor determinanti ai complicatiilor
postoperatorii dupa grefarea osoasa.
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of 17 (47%) male and 19 (53%) female in the study, of which
7 and 10 respectively presented complications.

In our study, 18 (61%) patients experienced bone resorp-
tion following grafting, and 14 (39%) subjects had graft ex-
posures. Yamazaki et al. (2012) suggests that unsatisfactory
oral hygiene is one of the most important factors inducing in-
fection, and postoperative infection leads to an increased inci-
dence of bone resorption and bone graft exposure [3].

Borbaetal (2014) mentions that age is an important factor
influencing the incidence of postoperative complications [1].

The success of bone grafting outcomes is an important
condition for the insertion of osteointegrate implants for
subsequent rehabilitation of these patients.

Controversies about secondary bone grafting and the wide
range of success rates found in the literature suggest that a
specific treatment protocol is needed to ensure the success of
this procedure (Luque-Martin et al.,, 2014). The development
of effective protocols and easy access to surgical procedures
are recommended as well as a multidisciplinary team with a
special health program for this population.

Treatment of patients with cleft lip and palate is a complex,
laborious and long-lasting one. The practice of evidence-based
medicine requires a critical assessment and a comparison
of the effects of different types of treatments on the results
reflected on the patient [14]. The optimization of the quality
and volume of care and treatment of lip and palate clefts will
remain an important area of research that is progressing over
time [15].

Conclusions

In this study, data analysis did not reveal statistically
significant associations, which leads us to study in the future
larger patient samplesin order to detect relevant determinants
of postoperative complications following bone grafting.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Cu toate ca biomarkerii stresului oxidativ au fost studiati
in multiple afectiuni, particularitatile dereglarilor sistemului
oxidant si antioxidant la pacientii cu tuberculoza pulmonara
nu au fost, deocamdatd, complet elucidate.

Ipoteza de cercetare

Stabilirea devierilor homeostaziei biologice la pacientii cu
tuberculoza pulmonarad permite individualizarea regimului
terapeutic pentru Imbunatatirea ratei succesului tratamen-
tului.

Noutatea adusa literaturii stiintifice din domeniu

A fost stabilita cresterea markerilor peroxidarii proteice si
a peroxidarii carbohidratilor. Sporirea activitatii totale antio-
xidante a serului si a concentratiei proteinelor cu capacitate
antioxidanta releva stimularea compensatorie a sistemului
antioxidant. Activitatea redusda a glutation-S-transferazei
serice a conditionat hepatotoxicitatea regimului terapeutic,
apreciat prin cresterea y-glutamiltransferazei si transamina-
zelor serice.
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What is not known yet, about the topic

Despite the oxidative stress biomarkers were studied in
multiple diseases, the features of the oxidative and antioxi-
dant system disturbances in patients with pulmonary tuber-
culosis were not identified.

Research hypothesis

The establishment of the biological homeostasis distur-
bances at patients with pulmonary tuberculosis permits the
individualization of treatment and improvement its success
rate.

Article’s added novelty on the scientific topic

There were determined a moderate elevation of the pro-
tein oxidation and mild increasing of carbohydrate oxidation.
The total serum anti-oxidative activity and the concentration
of the proteins with anti-oxidative capacity demonstrated
the compensatory hyperactivity of the antioxidative sys-
tem. Decreased activity of the serum glutathione-S-trans-
ferase determined the hepatotoxicity of the applied treat-
ment regimen established through the increasing of the
y-glutamyltransferase and serum transaminases.
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Rezumat

Introducere. Evolutia tuberculozei si raspunsul terapeutic
sunt determinate de virulenta micobacteriilor, mecanismele
de protectie, cat si de capacitatea organismului de a contraba-
lansa agresiunea stresului oxidativ. Scopul studiului a constat
in stabilirea particularitatilor stresului oxidativ si sistemului
antioxidant in tuberculoza pulmonara.

Material si metode. A fost realizat un studiu prospectiv,
de tip caz-control, care a inclus 87 de pacienti, distribuiti in
doua esantioane: cel de studiu (n=51), constituit din cazuri
noi de tuberculoza pulmonara si cel de control (n=36), format
din persoane conditionat sanatoase. Loturile au fost similare
conform distributiei dupa gen si varsta. Investigarea cazurilor
a fost realizatd conform protocolului national si standardelor
de evaluare biochimica. Intensitatea stresului oxidativ a fost
estimata prin determinarea concentratiei serice a produsilor
proteici de oxidare avansata (AOPP), proteinei C reactive, pro-
dusilor finali de glicare avansata (AGEs). Sistemul antioxidant
a fost evaluat prin determinarea activitatii antioxidante totale
a serului, activitatii enzimelor glutationului si a nivelului pro-
teinelor serice cu rol antioxidant.

Rezultate. Markerii peroxidarii proteice si proteina C
reactiva au demonstrat perturbari semnificative in tuberculo-
za. Peroxidarea carbohidratilor a fost nesemnificativ pertur-
bata. Activitatea antioxidanta totala a serului a fost relevant
crescuta, ceea ce In asociere cu concentratia marita a proteine-
lor cu rol antioxidant, au demonstrat hiperactivitatea sistemu-
lui antioxidant ca masura compensatorie agresiunii stresului
oxidativ. Activitatea redusa a glutation-S-transferazei serice a
conditionat cresterea activitatii transaminazelor hepatice si
hepatotoxicitatea regimului terapeutic.

Concluzii. Investigarea markerilor biochimici a determi-
nat modificari pronuntate ale peroxidarii proteice si moderate
ale peroxidarii carbohidratilor. Activitatea serica antioxidanta
sporita si concentratia serica a proteinelor cu rol antioxidant
au demonstrat hiperactivitatea sistemului antioxidant la agre-
siunea stresului oxidativ. Studiul activitatii glutation-S-trans-
ferazei permite individualizarea regimul terapeutic si reduce-
rea riscului dezvoltarii efectelor adverse al medicamentelor.

Cuvinte cheie: tuberculoz3, stres oxidativ, sistem antioxi-
dant.

Introducere

Studiile imuno-genetice au demonstrat ca tuberculoza
(TB) este o boald multifactoriald, avand o evolutie si raspuns
la tratament determinate de interactiunea continua a M. tu-
berculosis (MTB) si genotipul uman [1]. Evolutia naturala si
particularitatile morfo-clinice ale infectiei tuberculoase sunt
determinate de virulenta, capacitatea de diseminare a MBT si
mecanismele de aparare ale gazdei [1]. De asemenea, evolu-
tia infectiei depinde de rezistenta imung, cat si de capacitatea
organismului de a lupta prin mecanisme antioxidante contra
stresului oxidativ (SO), determinat de medicatia antitubercu-
loasa si exotoxinele MBT. Stresul oxidativ (SO) este cauzat de
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Abstract

Introduction. Tuberculosis evolution and treatment re-
sponse are determined by the mycobacteria virulence, protec-
tive mechanisms, as well as the organism’s capacity to fight
against the aggression of the oxidative stress. The aim of the
study was the establishment of the features of the oxidative
stress and antioxidative system defence in pulmonary tuber-
culosis.

Material and methods. A prospective, case-control
study, which included 87 patients, distributed in 2 groups:
study group (n=51), consisting of new cases with pulmonary
tuberculosis, and control group (n=36) - conditioned healthy
individuals, similarly distributed according to the sex and age.
The case investigation was realized according to the national
protocol and biochemical assessment standards. The intensity
of the oxidative stress was appreciated through the serum
concentration of the advanced oxidation protein products
(AOPP), C reactive protein, advanced glycation end-products
(AGE). The antioxidant system was assessed through the total
serum antioxidant activity, levels of the glutathione enzymes
and serum proteins with antioxidant role.

Results. The products of the protein peroxidation and pro-
tein C reactive demonstrated severe disturbances in tubercu-
losis. Carbohydrates peroxidation was non-significantly modi-
fied. The increased total antioxidant activity and the concen-
tration of the proteins with the antioxidant role demonstrated
the hyperactivity of the antioxidant system as a compensa-
tory measure against the oxidative stress aggression. The de-
creased activity of the serum glutathione-S-transferase deter-
mined the increasing the activity of the hepatic transaminases
and hepatotoxicity of the therapeutic regimen.

Conclusions. The assessment of the biochemical markers
determined severe disturbances of the protein peroxidation
and moderate of the carbohydrate peroxidation. Increased
serum antioxidant activity and concentration of the proteins
with an antioxidant role demonstrated the hyperactivity of the
antioxidant system at the aggression of the oxidative stress.
The glutathione-S-transferase enzyme study permits the
individualization of the therapeutic regimen for decreasing
the risk of development of the adverse drug reactions.

Key words: tuberculosis, oxidative stress, antioxidant
system.

Introduction

Immune and genetic studies established that tuberculosis
(TB) represent a multifactorial disease, of which evolution
and treatment response are determined by the continuous
interaction between Mycobacterial tuberculosis (MBT) and
human genotype [1]. Natural evolution, morphological and
clinical features of the tuberculous infection are determined
by the virulence, dissemination capacity of MBT and host’s
defence mechanisms [1]. As well as, the infection evolution
depends on the immune resistance, and the organism’s
capacity to fight through the antioxidant mechanisms against
the aggression of the oxidative stress (0S). The oxidative stress



dezechilibrul dintre productia radicalilor liberi de oxigen si
capacitatea sistemului biologic de a detoxifia peroxizii si radi-
calii liberi. SO se manifesta prin peroxidarea ADN-ului celular,
proteinelor, lipidelor, glucidelor si altor macromolecule bio-
logice [2]. SO si peroxidarea proteica provoaca dereglari me-
tabolice cronice, cu fibroza extinsa din cauza acumularii de
colagen 1n tesuturi, consecinta fiind insuficienta poliorgani-
ca. Produsii proteici de oxidare avansata (AOPP) sunt toxine
uremice care rezulta din interactiunea dintre oxidantii clori-
nati (cloramine si acidul hipocloros) cu proteinele plasmatice
[3]- Rinichii si ficatul sunt organele principale responsabile
de izolarea si excretia lor, iar concentratia serica crescuta se
identifica in procesele inflamatorii cronice, insuficienta rena-
1d cronica, hiperparatiroidism si tratament continuu cu calciu
si vitamina D [3]. Produsii finali de glicare avansata (AGEs)
sunt un grup heterogen de substante, care rezulta din glicarea
non-enzimatica a proteinelor, lipidelor si acizilor nucleici, In
urma unui lant de reactii definit ,reactia Maillard” [4]. Con-
centratia serica crescuta a AGEs se identifica la pacientii cu
diabet zaharat si reprezinta un biomarker al hiperglicemiei,
glicarii neenzimatice a proteinelor si activarii excesive a caii
poliol [4, 5]. Proteina C reactiva (PCR) este o proteina neglico-
zilatd plasmatica cu structura pentamericd, produsa de ficat
si endoteliul vascular, avand o rezistenta inalta la proteoliza
[5]. Este considerata un reactant de faza acutd, fiind un tri-
gger pro-inflamator, iar productia ei este stimualata de IL-1f3,
IL-6 si TNF-a [1]. Dovezi convigdtoare au demonstrat ca PCR
reprezinta un biomarker al SO datoritad activarii fractiunilor
complementului, inducerii apoptozei, activarii celulelor en-
doteliale, recrutdrii monocitelor, acumularii lipidelor si altor
procese de tip redox [5].

Sistemul antioxidant este format din compusi antioxi-
danti hidrofili, prezenti in citoplasma celulelor si serul san-
guin, precum si din compusii hidrofobi, care se localizeaza in
membranele biologice [7]. Antioxidantii enzimatici din ser si
citoplasma celulara sunt: superoxid dismutaza (SOD), catalaza
(CAT), glutation reductaza (GR), glutation peroxidaza (GPO)
si glutation-S-transferaza (GST) [8]. Glutation-S-transferaza
este 0 enzima citozolicd, mitocondriala si a membranei micro-
somale, cu rol In detoxifierea xenobioticelor prin catalizarea
conjugdrii glutationului redus In compusi mercapturici [9].
Reglarea si functionarea GST influenteaza cresterea celulara,
nivelul stresului oxidativ, progresia bolii si rezultatul terapeu-
tic. Evaluarea activitatii GST reprezinta o metoda de diagnos-
tic al SO si eficientei mecanismelor de detoxifiere dependen-
te de GST [10]. Gama-glutamiltranspeptidaza (y-GPT) este o
enzima-cheie a ciclului y-glutamilic, ce catalizeaza transferul
grupadrii y-glutamil de la glutation la alti aminoacizi [8]. Este
localizatd in membrana citoplasmatica, iar centrul activ al en-
zimei - la exteriorul celulei. Poseda un rol major in metabolis-
mul mediatorilor inflamatiei (citokinelor, proteinelor de faza
acutd), substantelor cancerigene si toxice. Sinteza y-GPT este
indusa de anumite medicamente, colestaza, consumul de alco-
ol, tumori hepatice si ciroza [8]. Actualmente, y-GPT este con-
siderat drept unul dintre cei mai robusti markeri ai stresului
oxidativ al intregului organism [2]. Aspartat aminotransferaza
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(0S) is caused by the imbalance between the production of the
free oxygen radicals and the capacity of the biological system
to detoxify the peroxides and free radicals. OS is manifested
through the peroxidation of the cellular DNA, proteins, lipids,
carbohydrates and other biological macromolecules [2].
0OS and protein peroxidation products determine chronic
metabolic disturbances with extensive fibrosis and collagen
accumulation in the tissues, in consequence developing
the multisystemic failure. The advanced oxidation protein
products (AOPP) are uremic toxins which result from the
interaction between the chlorine oxidants (chloramines and
hypochloric acid) with plasmatic proteins [3]. The kidneys and
the liver are the major organs responsible for their isolation
and excretion, but the increased serum concentration is
identified in patients with chronic inflammatory processes,
chronic renal failure, hyperparathyroidism and continuous
treatment with calcium and vitamin D [3]. The advanced
glycation end products (AGE_) are a heterogeneous substances,
which result from the non-enzymatic glycation of the proteins,
lipids and nucleic acid, following a chain of reaction, defined
"Maillard reaction” [4]. High serum concentration of AGE_ is
identified in patients with diabetes mellitus and represent
an index of the hyperglycaemia, non-enzymatic glycosylation
of the proteins and excessive activation of the polyol way [4,
5]. Protein C reactive (PCR) is a plasmatic non-glycosylated
protein with pentameric structure, produced by the liver and
vascular endothelium, with a high resistance to the proteolysis
[5]. Is established as an acute phase protein, being a pro-
inflammatory trigger, and its production is stimulated by IL-13,
IL-6 and TNF-a [1]. Evidence-based data demonstrated that
PCR represents a biomarker of the 0S, due to the activation of
the complement fractions, apoptosis inducing, endothelial cell
activation, monocyte recruiting, lipid accumulation and other
redox reactions [5].

The antioxidant system is composed by the hydrophilic
antioxidant compounds identified in the cytoplasm and blood
serum, as well as the hydrophobic compounds, which are lo-
calized in the biological membranes [7]. Enzymatic antioxi-
dants from the serum and cell’s cytoplasm are: superoxide
dismutase (SOD), catalase (CAT), glutathione reductase (GR),
glutathione peroxidase (GPO) and glutathione S-transferase
(GST) [8]. Glutathione S-transferase is a cytosolic, mitochon-
drial and microsomal enzyme, involved in the detoxification
of the xenobiotics through the conjugation catalysis of the
reduced glutathione in mercapturic compounds [9]. Assess-
ment of the GST level represents a diagnostic tool of the OS
and efficiency of the detoxification mechanisms related to
GST. The y-glutamyltransferase (y-GPT) is a key-enzyme of the
y-glutamyl cycle, which catalyses the transfer of the y-glutamyl
group from the glutathione to other amino acids [8]. It is local-
ised in the cell’s membrane, and the enzyme’s active centre at
the exterior cell’s border. Has a major role in the metabolism
of the inflammatory mediators (cytokines, acute phase pro-
teins), carcinogenic substances and toxins. The synthesis of
the y-GPT is induced by drugs, cholestasis, alcohol consump-
tion, hepatic tumours and cirrhosis [8]. Actually, the y-GPT is
considered done of the most important markers of the oxida-
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(AST) este o enzima catalizator al transferul gruparii amino de
la aspartat la gruparea ceto al cetoglutaratului, cu producerea
de acid oxaloacetic si glutamat. AST este un biomarker al pa-
tologiilor hepatice, sindromului metabolic, sarcopeniei si stre-
sului oxidativ crescut [8]. Alanin aminotransferaza (ALT) este
o enzima din grupul transferazelor, ce catalizeaza transferul
reversibil al gruparii amino de la alanina catre a-cetoglutarat,
cu formarea acidului piruvic si glutamat [9]. Desi, ambele en-
zime fac parte din grupul transmaminazelor hepatice, ALT se
localizeaza in citoplasma, iar AST atat in citoplasma, cat si In
mitocondrii. Raportul AST/ALT mai mare de 1 este corelat cu
risc sporit al mortalitatii [9].

Medicamentele utilizate in tratamentul antituberculos
sunt importanti factori ai perturbarilor homeostaziei orga-
nismului pacientului [11]. Tratamentul antituberculos este
administrat cu scopul diminudrii riscului transmiterii infec-
tiei, vindecarii, prevenirii decesului si recidivei [12]. Principi-
ile tratamentului antituberculos sunt: initierea imediat dupa
depistare, administrarea strict supravegheatd, asocierea me-
dicamentelor cu administrarea in doua faze (intensiva si de
continuare), individualizarea tratamentului la aparitia feno-
menelor adverse si a rezistentei medicamentoase, precum
si imbunatatirea compliantei terapeutice a bolnavului prin
acordarea asistentei materiale [12]. Durata tratamentului tu-
berculozei sensibile consta in admnistrarea, pentru cel putin
6 luni, a preparatelor antituberculoase de linia 1-a (izonia-
zidd, rifampicing, pirazinamida, etambutol si/sau strepto-
micina), iar in tuberculoza determinata de MBT multidrog-
rezistente - pentru o perioada de 18-24 luni de preparate
antituberculoase de linia a 2-a, conform spectrului de sensi-
bilitate medicamentoasa [12, 13]. Tratamentul standardizat
al TB-MDR include antibiotice injectabile - aminoglicozide
(kanamycina, amicacina sau capreomycind) si a chimioprepa-
ratelor cu adminstrare orala: fluoroquinolone (levofloxacina,
moxifloxacinad sau gatifloxacina), etionamida, protionamida,
acidul paraaminosalicilic si cycloserina [13].

Aceasta cercetare reflecta aspecte comparative ale marke-
rilor circulanti ai SO si sistemului antioxidant la pacientii cu
tuberculoza pulmonara pe durata fazei intensive a tratamen-
tului antituberculos, comparativ cu a unui esantion repre-
zentativ de persoane conditionat sandtoase. Scopul studiului
reprezinta stabilirea particularitatilor stresului oxidativ si ale
sistemului antioxidant in tuberculoza pulmonara.

Material si metode

A fost realizat un studiu prospectiv, de tip caz-control, care
a evaluat particularitatile imuno-biochimice ale 51 de pacienti
cu tuberculoza pulmonara (esantionul de studiu) diagnosticati
in institutiile medicale specializate ale Chisindului in perioada
anului 01.01.2016-31.08.2016 si 36 de persoane conditionat
sanatoase conform criteriilor clinice si biochimice (esantionul
de control).

Criteriile de includere in esantionul de studiu au fost:

= varsta peste 18 ani;

= pacient diagnosticat cu tuberculoza pulmonara;

= tipul pacientului: ,caz nou”
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tive stress of the entire body [2]. Aspartate amino-transferase
(AST) is a catalyser enzyme of the transfer of the amino group
from the aspartate to keto group of the ketoglutarate, with the
production of the oxal-acetic acid and glutamate. AST is a bi-
omarker of the hepatic diseases, metabolic syndrome, sarco-
penia and increased OS [8]. Alanine aminotransferase (ALT)
is an enzyme from the transferases group, which catalysis
the reversible transfer of the amino group from the alanine
to a-ketoglutarate, with the produce of the pyruvic acid and
glutamate [9]. Despite, both enzymes are from the group of
the hepatic transaminases, ALT is localised in the cytoplasm,
but the AST in cytoplasm as well as in mitochondria. The AST/
ALT rate more than 1 is correlated with a high risk of the mor-
tality [8].

The drugs used in the treatment of tuberculosis are im-
portant factors of patient’s organism metabolic homeostasis
disturbances [11]. The anti-tuberculosis treatment is used
with the aim to reduce the risk of the infection transmission,
healing, prevention of the death and recurrence [12]. The
principles of the anti-tuberculosis treatment are: onset im-
mediately after detection, strictly supervised administration,
drugs association in two phases (intensive and continuation),
treatment individualization at the appearance of adverse drug
reactions and drug resistance, as well as the improvement of
the patient’s treatment compliance through the material as-
sistance [12]. Drug susceptible treatment duration consists of
the administration for at least 6 months with 1 line antitu-
berculosis drugs (isoniazid, rifampicin, ethambutol and/or
streptomycin), but in tuberculosis determined by the multi-
drug resistant MBT for a period of 18-24 moths with 2*line
antituberculosis drugs according to the drug susceptibility
test [12, 13]. The standard treatment of multidrug resistant
tuberculosis (MDR-TB) consists of injectable antibiotics -
aminoglycosides (kanamycin, amikacin or capreomycin) and
orally administrated anti-tuberculosis drugs: fluoroquinolo-
nes (levofloxacin, moxifloxacin or gatifloxacin), ethionamide,
prothionamide, paraaminosalicylic acid and cycloserine) [13].
This study reflects comparative aspects of the circulating
markers of the oxidative stress and antioxidant system in pa-
tients with pulmonary tuberculosis during the intensive phase
of the anti-tuberculosis treatment in comparison with a rep-
resentative sample of healthy persons. The aim of the study
was the establishment of the oxidative stress peculiarities and
antioxidant system in pulmonary tuberculosis.

Material and methods

It was realised a prospective study which assessed the im-
mune biochemical features of 51 patients with pulmonary
tuberculosis (study group) diagnosed in the medical special-
ized institutions of Chisinau during the period 01.01.2016-
31.08.2016 and 36 conditioned healthy persons, according to
the clinical and biochemical criteria (control group).

Inclusion criteria in the study group were:

= age more than 18 years old;

= patient diagnosed with pulmonary tuberculosis;



= diagnostic confirmat prin metode microbiologice con-
ventionale (examen microbiologic si molecular-genetic
al sputei);

= pacient tratat in faza intensiva in cadrul subdiviziunilor

clinice ale Spitalului Clinic Municipal de Ftiziopneumo-
logie din Chisindu;

= consimtamantul informat semnat.

Ancheta studiului a inclus informatii despre sex, varsts,
diagnosticul clinico-radiologic, tipul de caz, statutul microbio-
logic al pacientului, rezultatele testului de susceptibilitate me-
dicamentoasa, regimul terapeutic si reactiile adverse.

Toti pacientii esantionului de studiu au fost diagnosticati
si tratati conform protocolului clinic national , Tuberculoza la
adulti”, elaborat conform recomandarilor OMS [12, 13].

Criteriile de includere in esantionul de control au consti-
tuit:

= varsta peste 18 ani;

= persoana conditionat sanatoasa conform criteriilor clini-

ce, hematologice (hemoleucograma) si biochimice (tran-
saminazele hepatice, testul biliruibinei);

= consimtamantul informat semnat.

Evaluarea indicatorilor biochimici din ser a fost efectuata
utilizind metode cu microcantitati de material cercetat - ser
sanguin si reagenti de lucru. Dozarea s-a efectuat in microplaci
cu 96 de godeuri. Procesarea probelor s-a efectuat prin adau-
garea reagentilor si masurarea absorbantei in conditii de stan-
dardizare maxima. Proteinele totale au fost evaluate conform
procedeului Lowry modificat [10]. Intensitatea SO a fost ana-
lizatd prin determinarea concentratiei produsilor proteici de
oxidare avansata (AOPP) conform procedeului descris de Wi-
tko-Sarsat V. modificat [3]. Dozarea produsilor finali de glicare
avansata (advanced glycated end-products AGEs) a constat In
cuantificarea a doua tipuri principale: AGEs pentosidine-like si
AGEs vesperlysines-like. Micrometoda s-a bazat pe masurarea
intensitatii fluorescentei probei de cercetat diluate in tampon
fosfat la Aexc 335 nm, Aem 385 nm (cuantificarea pentosidi-
ne-like AGEs) si la Aexc 370 nm, Aem 440 nm (cuantificarea
vesperlysines-like AGEs), conform procedeului descris de Sero
L. modificat [9, 14].

Dozarea activitatii antioxidante totale (tAOA) s-a efectuat
prin: (1) metoda bazata pe degradarea radicalului 2,2-azino-
bis (3-etilbenzotiazolina 6 sulfonat (ABTS) la interactiunea cu
compusii serici cu proprietati antioxidante si masurarea des-
cresterii absorbantei la 734 nm [9]; (2) metoda CUPRAC (Cu-
pric lon Reducing Antioxidant Capacity), bazata pe capacitatea
de reducere a ionului de Cu prin captarea radicalului hidro-
xil [7]. Capacitatea antioxidanta a serului a fost evaluata prin
dozarea activitatii enzimelor glutationului (GST si y-GTP) cu
ajutorul kiturilor de analiza ale firmei Eliteh (Franta) conform
instructiunilor anexate. Injuria hepatocelulara a fost evaluata
prin determinarea transaminazelor serice conform metodelor
cinetice cu ajutorul kiturilor de analiza ale firmei Eliteh (Fran-
ta) conform instructiunilor anexate.

Metodologia lucrdrii s-a bazat pe tehnicile de colectare,
analiza statistica, reprezentare grafica si evaluare analitica.
Analiza statistica a fost realizata prin evaluarea comparativa
a particularitatilor cantitative si calitative ale pacientilor se-
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= patient type ,new case”;

= the diagnosis confirmed through the conventional mi-
crobiological methods (microbiological examination and
molecular genetic test of the sputum);

= patient treated in the intensive phase within clinical sub-

divisions of the Municipal Clinical Hospital of Phtisio-
pneumology of Chisinau;

= signed informed consent.

The study investigation schedule included information
aboutsex, age, radiological diagnosis, case type, microbiological
patient’s status, and results of the drug susceptibility test,
treatment regimen and adverse reactions. All patients of the
study group were diagnosed and treated according to the
national clinical protocol , Tuberculosis in adults”, elaborated
according to the WHO recommendations [12, 13].

The including criteria in the control group were:

= age more than 18 years old;

= conditioned healthy individual according to the clinical

criteria, haematological (CBC) and biochemical (liver
transaminases, bilirubin) indices;

= signed informed consent.

The assessment of the biochemical indices in the serum
was performed using the methods with micro quantities of
the evaluated material - blood serum and work reagents.
The dosage was performed in micro plates with 96 wells.
The sample processing was performed by the addition of
the reagents and assessing the absorbance in the maximum
standardization conditions. Total proteins were assessed
according to the Lowry modified method [10]. The OS intensity
was assessed through the determination of the advanced
oxidation protein products (AOPP) according to the Witko-
Sarsat V. modified method [3]. The advanced glycated end-
products (AGEs) consisted in the quantification of two main
types of the AGEs: pentosidine-like AGEs and vesperlysines-
like AGEs. The micro method was based on the fluorescence
measure of the intensity of the studied samples diluted in the
phosphate tampon at Aexc 335 nm, Aem 385 nm (quantification
of the pentosidine-like AGEs) and at Aexc 370 nm, Aem 440 nm
(quantification of the vesperlysines-like AGEs), according to the
Sero L. modified method [9, 14].

The determination of the total antioxidant activity (tAOA)
was performed through two procedures: (1) method based on
the degradation of the 2,2-azino-bis (3-ethylbenzothiazoline-
6-sulfonic acid (ABTS) radical at the interaction with serum
compounds with the antioxidant properties and measure of
the decreasing absorbance at 734 nm [9]; (2) method CUPRAC
(Cupric Ion Reducing Antioxidant Capacity) based on the
reducing capacity of the Cu ion through the captation of the
hydroxyl radical [7]. The serum antioxidant capacity was
assessed through the dosage of the activity of the glutathione
enzymes (GST and y-GTP) using the analysis kits of the Eliteh
(France) producer, according to the attached instructions. The
hepatocellular injury was assessed through the determination
of the serum transaminases according to the kinetic methods
using the analysis kits of the Eliteh (France) producer
according to the annexed instructions.

The study methodology was based on the collection, sta-
tistical analysis, graphic representation and analytical estima-
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lectati, utilizand programul Microsoft Excel XP. Materialul acu-
mulat a fost sistematizat in grupuri simple si complexe. Pentru
testarea diferentei semnificative dintre indicatorii studiati ai
loturilor comparate, s-a utilizat testul statistic nonparametric
,ttest” si pragul de semnificatie ,p” (p<0,05).

Rezultate

Segregand pacientii conform caracteristicilor biologice, a
fost demonstrata o distributie similara a barbatilor si femei-
lor in ambele esantioane, cu predominarea barbatilor in ace-
easi proportie, fapt ce a permis comparabilitatea rezultatelor.
Aceasi proportie a persoanelor tinere, in varsta de pana la 44
de ani, a fost stabilitd In ambele esantioane, conditie care a
permis comparabilitatea datelor de laborator (Tabelul 1).

Distribuind pacientii esantionului de studiu in grupuri so-
cio-economice, am constatat ca persoanele neangajate, fara
sursa de venit, au constituit doua treimi din esantion, fapt ce
demonstreaza similitudinea esantionului cu cohortele evalua-
te In cercetarile autohtone. Pacientii fara asigurare medicala si
protectie sociala au constituit o jumatate din esantion. Fieca-
re al zecelea pacient a fost comorbid. Din focare infectioase a
provenit fiecare al zecelea pacient. Cu istoric recent de migra-
tie si istoric de detentie au fost un numar limitat de pacienti.
Cate un pacient a fost bolnav de diabet, patologii psihiatrice
sau alcoolism cronic.

Segregarea pacientilor conform grupului de risc este reda-
ta in Tabelul 2.

Depistarea pasiva a 28 (55%) de cazuri a fost realizata

Tabelul 1. Segregarea pacientilor pe sexe si varsta.
Table 1. Segregating patients by sex and age groups.
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tion. Statistical analysis was carried out by the comparative
assessment of the quantitative and qualitative peculiarities of
the selected patients using the Microsoft Excel XP programme.
Accumulated material was systematized in simple and complex
groups. For the testing of significant differences between the
studied indices of the compared samples it was performed the
statistic non-parametric ,t test” and the significance threshold
,p” (p<0.05).

Results

Distributing patients according to the biological character-
istics, it was established a similar rate of men and women in
both groups, with the predomination of men in the same pro-
portion, which permitted the comparability of the results. The
same proportion of young persons, aged less than 44 years
old, was established in both groups, condition which permit-
ted the comparability of the laboratory data (Table 1).

Distributing patients of the study group in socio-economic
subgroups, was established that unemployed persons, with-
out personal income, constituted two thirds of the group, what
demonstrated the similarity of the group with the assessed co-
horts in the national studies. Patients without medical insur-
ance in health and social protection represented one half of
the group. Each tenth patient had associated diseases. From
the infectious clusters came each tenth patient. With a recent
history of migration and a history of detention, there were a
limited number of patients. One patient was ill with diabetes,
psychiatric pathologies or chronic alcoholism. Patient segre-
gation according to the risk group is shown in Table 2.

i ica ES/SG EC/CG
Sggreg.are blologlca. Sexul / Sex / / b
Biological segregation n=51 n=36
Stratificarea pe sexe Barbati / Men 31 (61%) 24 (67%) <0001
Stratification by sex Femei / Women 20 (39%) 12 (33%) '
Stratificarea pe grupuri de varsta 18-44 ani/years 39 (76%) 29 (81%) <0.001
Stratification by age groups >45 ani / years 12 (24%) 7 (19%) ’
Tabelul 2. Segregarea pacientilor pe grupuri de risc (n=51).
Table 2. Segregating patients by risk groups (n=51).
Statut economic / Economical state
= Neangajati, pensionati, invalizi, studenti / Unemployed, retired, disabled, students 39 (76%)
Statutul de asigurat / Insurance status
= Absenta asigurarii / Lack of insurance 29 (57%)
Comorbiditati / Comorbidities
= Boli asociate / Associated diseases 6 (12%)
Grupuri epidemiologice/ Epidemiological groups
= Focare familiare / Family clusters 5(10%)
= Migratie / Migration 4 (8%)
= Istoric de detentie / History of detention 2 (4%)
Grupuri cu risc sporit / Group with high risks
= Alcoolism cronic / Chronic alcoholism 2 (4%)
= Boli psihiatrice / Psychiatric diseases 1(2%)

= Diabet / Diabetes

1 (2%)




prin examinarea pacientilor simptomatici, 7 (14%) - prin exa-
minarea grupurilor cu risc sporit, iar 16 (31%) au fost depis-
tati prin adresare directd la institutiile medicale specializate.
Majoritatea pacientilor, 49 (96%), au fost diagnosticati cu tu-
berculoza infiltrativa si 2 (4%) - cu tuberculozad diseminata.
La examenul radiologic s-au constatat distructii parenchima-
toase la intregul esantion de studiu. Examenul microscopic al
sputei pentru identificarea bacililor acido-alcoolo-rezistenti a
fost pozitiv in 30 (59%) de cazuri, iar cultura pe mediile con-
ventionale a determinat prezenta coloniilor micobacteriene in
26 (51%) de cazuri, inclusiv, 20 (39%) au fost sensibile si 6
(12%) - drog-rezistente. Monorezistenta la izoniazida a fost
stabilita In 2 (4%) cazuri, iar polirezistenta la izoniazida si
streptomicind - In 3 (6%) cazuri. Tratamentul standardizat
pentru tuberculoza sensibila a fost administrat la 33 (65%) de
pacienti. Un tratament standardizat pentru tuberculoza drog-
rezistenta (DOTS-Plus) - 1a 13 (25%) pacienti, si regim indivi-
dualizat pentru tuberculoza polirezistenta - 1a 5 (10%). Reactii
adverse de hepatotoxicitate au fost observate la 2 (4%) pa-
cienti.

Indicatorii biochimici au fost analizati la 46 de pacienti cu
tuberculoza (esantionul de studiu) si la 36 de persoane con-
ditionat sanatoase (esantionul de control). Cinci cazuri au
fost excluse din analiza din cauza depdasirii mai mult de trei
ori a erorii medii standard a rezultatelor obtinute. Recoltarea
materialului biologic (sdnge) a fost realizat pe durata fazei in-
tensive, In conditii de spitalizare, in subdiviziunile clinice ale
SCME, pe fond de tratament administrat conform spectrului de
sensibilitate medicamentoasa a micobacteriilor izolate.

Evaluand concentratia serica a AOPP, s-au obtinut valori
semnificativ mai mari in esantionul pacientilor cu tuberculoza
fata de esantionul de control. La pacientii bolnavi de tubercu-
loza, concentratia proteinei C reactive a fost de peste 30 de
ori mai mare (16,99+18,57 mg/dl) decat valorile de referinta
pentru persoanele sanatoase (<0,5 mg/dl) [15]. Nivelul se-
ric al AGEs pentosidine-like a fost nesemnificativ diminuat in
esantionul pacientilor cu tuberculoza fatd de control. Nivelul
seric al AGEs vesperlysines-like s-a constatat nesemnificativ
crescut in esantionul pacientilor cu tuberculoza, comparativ
cu esantionul de control (Tabelul 3).

Activitatea anti-oxidanta totala a serului, evaluata prin me-

Tabelul 3. Unii parametri ai stresului oxidativ.
Table 3. Some parameters of the oxidative stress.
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Detected by passive way were 28 (55%) patients through
the examination of the symptomatic cases, 7 (14%) - through
the examination of the high risk groups, but 16 (31%) were
detected through the direct addressing to the specialized
medical institutions. The majority of patients were diagnosed
with pulmonary infiltrative tuberculosis 49 (96%), and 2
(4%) - with disseminated tuberculosis. At the radiological ex-
amination was identified lung destruction at patients from the
entire study group. Microscopic examination of the smear for
acid alcohol-resistant-bacilli was positive at 30 (59%) cases,
but the culture on the conventional mediums, determined the
presence of the mycobacteria colonies at 26 (51%) cases, in-
cluding 20 (39%) were sensible and 6 (12%) drug resistant
types. Mono resistance to isoniazid was established in 2 (4%)
cases, but the poly resistance to isoniazid and streptomycin
in 3 (6%) cases. Standardized treatment for sensible tubercu-
losis was administrated to 33 (65%) patients, standardized
treatment for drug resistant tuberculosis (DOTS-Plus) at 13
(25%) patients and individualised regimen for poly resistant
tuberculosis at 5 (10%). Hepatotoxicity, as side effect was es-
tablished in 2 (4%) patients.

Biochemical indices were analysed at 46 patients with
tuberculosis (study group), 5 cases being excluded due to of the
overpassing more than three times the standard error and at
36 conditioned healthy persons (control group). The collection
(harvesting) of the biological material was performed during
the intensive phase of the treatment performed in the clinical
subdivisions of the hospital (SCMF) according to the drug
susceptibility test of the isolated mycobacteria.

When assessing the OS markers through the serum con-
centration of the AOPP it was established a statistical higher
concentration in the group of patients with tuberculosis com-
pared with the control group. The serum concentration of the
protein C reactive was 30 times higher (16.99+18.57 mg/dl)
compared with the references values of the healthy individu-
als (0.5 mg/dl) [15]. The serum concentration of the pentosi-
dine-like AGEs was not significantly lower in the group of pa-
tients with tuberculosis compared with the control group. The
serum concentration of the vesperlysines-like AGEs demon-
strated a nonsignificant increasing in the group of the patients
with tuberculosis compared with the control group (Table 3).

The total antioxidant activity of the serum assessed

Sistemul peroxidativ Parametru ES/SG EC/ CG

Peroxidative system Parameter n=46 n=36 P

Peroxidarea proteica AOPP, pmol/1

Proteic peroxidation 44,06+2,86 34,349+3,58 0,032
(128%) (100%) ’

Peroxidarea carbohidrata Pentosidine-like AGEs, pmol/1 174,3+15,41 208,5+16,27 013

Carbohydrate peroxidation (84%) (100%) ’

Vesperlysines-like AGEs, pmol /1 382,2+25,42 343,2+49,63 045

(111%) (100%) ’

Notd: AOPP - produsi proteici de oxidare avansatd; AGEs - produsii finali de glicare avansatd. Datele sunt prezentate drept medie si

eroare standard.

Note: AOPP - advanced oxidation protein products; AGEs - advanced glycated end-products. Data are presented as mean and standard

error.
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todele ABTS si CUPRAC a fost semnificativ mai intensa in esan-
tionul pacientilor cu tuberculoza, comparativ cu esantionul de
control. Concentratia ceruloplasminei, proteind a fazei acute
cu rol antioxidant, a fost semnificativ mai mare in esantionul
pacientilor cu tuberculoza, comparativ cu esantionul de con-
trol. Concentratia proteinelor serice totale (albumina, globuli-
na al, a2, 3, y) cu rol antioxidant a fost semnificativ mai mare
in esantionul pacientilor cu tuberculoza fata de esantionul de
control (Tabelul 4).

Activitatea serica a GST a fost semnificativ mai redusa in
esantionul pacientilor cu tuberculoza fata de esantionul de
control. Activitatea y-GPT a fost marita veridic in esantionul

Tabelul 4. Unii indicatori ai activitatii antioxidante.
Table 4. Some parameters of the antioxidative activity.
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through the ABTS and CUPRAC methods was significantly mo-
re increased in the group of patients with tuberculosis in com-
parison with the control group. The concentration of the ceru-
loplasmine, known as a protein of the acute phase with anti-
oxidant role was significantly higher in the group of patients
with tuberculosis in comparison with the control group. The
concentration of the total serum proteins (albumin, a1, a2, 3
and y globulins), which include and those with an antioxidant
role were established in a higher concentration in the group
of patients with tuberculosis compared with the control group
(Table 4).

The serum level of the GST was significantly lower in the

ES / SG EC/CG
Rezervele antioxidante / Antioxidant defense p
n=46 n=36
Activitatea antioxidantd totald / Total antioxidant activity
= metoda ABTS / ABTS method, mmol/I 0,77+0,005 (110%) 0,71+0,004 (100%) <0,0001
* Metoda CUPRAC / CUPRAC method, mmol/I 1,09+0,18 (210%) 0,517+0,04 (100%) 0,008
Proteine antioxidante / Antioxidant proteins
= Ceruloplasmina / Ceruloplasmine, mg/1 887,2+36,48 (123%) 724,3+27,8 (100%) 0,0008
= Proteina sericd totala / Total serum protein, g/1 59,4+3,61 (114%) 57,1+2,3 (100%) 0,001

Nota: Datele sunt prezentate drept medie si eroare standard.
Note: Data are presented as mean and standard error.

pacientilor cu tuberculoza fata de control. Nivelul seric al AST
a fost semnificativ mai tnalt in esantionul pacientilor cu tuber-
culoza fata de cel de control. Similar, nivelul seric al ALT s-a
constatat a fi mai Tnalt in grupul pacientilor cu tuberculoza
fata de control, Insa gradul semnificatiei a fost mai mic, com-
parativ cu nivelul cresterii AST (Tabelul 5).

group of patients with tuberculosis compared with the control
group. The activity of y-glutamyltranspeptidase (y-GPT) was
significantly increased in the tuberculosis group in compari-
son with the control group. The serum level of the AST was sig-
nificantly higher in the group of patients with tuberculosis to-
wards the control group. As well as the serum level of the ALT
was established significantly higher in the tuberculosis group

Tabelul 5. Unii indici ai enzimelor glutationului si a clasei transaminazelor.
Table 5. Some indices of the glutathion-related ensymes and transaminase classe.

. . . ES / SG EC/CG
Sistemul enzimatic / Ensymatic system p
n=46 n=36
Enzimele glutationului / Glutathion-related enzymes
= Glutation-S-transferaza/ Glutathione-S-transferase nmol/sxI 16,4+7,42 (76%) 21,5+6,75 (100%) 0,0015
= v Glutamiltransferaza / y Glutamyltransferase, U/l 62,95+6,56 (147%) 42,7+7,02 (100%) 0,042
Transaminazele serice / Serum transmaminases
= Aspartat aminotransferazad / Aspartate aminotransferase, U/l 41,74+7,11 (156%) 26,75+2,36 (100%) <0,0001
= Alanin aminotransferaza / Alanine aminotransferase, U/l 43,18+4,65 (139%) 30,98+3,38 (100%) 0,035

Nota: Datele sunt prezentate drept medie si eroare standard.
Note: Data are presented as mean and standard error.

Discutii

Distributia pacientilor in functie de sex si varsta a deter-
minat o predominare a sexului masculin si varstei economic
si reproductiv active (18-44 ani) in ambele esantioane, fapt ce
a permis comparabilitatea rezultatelor. Statutul economic so-
cial defavorizat, asociat cu absenta asigurarii medicale a fost
stabilit la majoritatea pacientilor cu tuberculoza. Datele sunt
similare cu rezultatele studiilor autohtone [16]. Ponderea pa-
cientilor cu boli asociate a constituit o parte semnificativa, iar

compared with the control group, with a statistical threshold
lower compared with the level of the AST (Table 5).

Discussion

Distributing of the patients according to the sex and age
determined the predomination of the men and economic re-
productive age (18-44 years) in both groups, which allowed
the comparability of the results. The social, economic disad-



prezenta pacientilor cu diabet, boli psihice si alcoolism cronic
demonstreaza ca aceste persoane fac parte din grupurile cu
risc, stabilite in ghidurile internationale [17]. Persoanele cu
risc epidemiologic precum cele provenite din focare infecti-
oase, migrantii si ex-detinutii au constituit o parte mica din
esantion, similar cu datele studiilor nationale [18]. Depistati si
diagnosticati prin cel putin una din metodele microbiologice
a exclus posibilitatea selectdrii pacientilor cu diagnostic ero-
nat de tuberculoza. Diagnosticul de tuberculoza pulmonara
infiltrativa si a distructiilor parenchimatoase, intr-o proportie
fnalta, a demonstrat similitudinea esantionului selectat cu co-
hortele nationale [18].

Evaluand markerii circulanti ai SO prin concentratia serica
a produsilor proteici de oxidare avansatd, a fost demonstrat
un nivel semnificativ mai mare in grupul pacientilor cu tuber-
culoza, comparativ cu grupul control. in literatura de specia-
litate nu au fost identificate studii comparabile privind con-
centratia AOPP la pacientii cu tuberculoza. Concentratia serica
a produsilor finali de glicare avansata pentosidine-like a fost
nesemnificativ mai mica in serul pacientilor cu tuberculoza,
fapt ce demonstreaza o stare de inanitie a organismului si ex-
acerbarea catabolismului. Concentratia serica a produsilor fi-
nali de glicare avansata vesperlysine-like a fost nesemnificativ
mai Tnalta in esantionul pacientilor cu tuberculoza, insa gradul
cresterii a fost mult mai mic decat la pacientii comorbizi cu
diabet zaharat, asociat tuberculozei, raportati in studiile inter-
nationale [19].

Markerii sistemului antioxidant al serului - activitatea to-
tald antioxidantd, concentratia proteinelor serice cu rol antio-
xidant au suferit modificari pronuntate in grupul pacientilor
cu tuberculoza. Rezultatele similare din literatura de specia-
litate au demonstrat hiperactivitatea mecanismelor defensive
impotriva exotoxinelor micobacteriene, cat si intensificarea
procesului de detoxifiere a medicatiei antituberculoase [20].

Activitatea enzimei glutation-S-transferazei (GST) a fost di-
minuata semnificativ in esantionul pacientilor cu tuberculoza.
Datele din literatura de specialitate coreleaza cu modificarile
epigenetice cu nivelul redus al exprimarii genei GST, in special,
a izoformelor asociate cu hepatotoxicitatea medicamentelor
anti-tuberculoase [21, 22, 23, 24]. in consecintd, nivelul activi-
tatii y-glutamiltranspeptidazei si transaminazelor hepatice au
fost semnificativ crescute in serul pacientilor cu tuberculoza,
investigati pe durata tratamentului antituberculos.

Concluzii

1) in tuberculozi s-a constatat cresterea concentratiei mar-
kerilor peroxidarii proteice si glucidice din cauza inten-
sificarii stresului oxidativ.

2) Activitatea antioxidanta serica totala crescuta si concen-
tratia marita a proteinelor cu rol antioxidant demon-
streaza activarea compensatorie a sistemului antioxi-
dant fata de agresiunea stresului oxidativ.

3) Activitatea redusda a glutation-S-transferazei serice a
conditionat hepatotoxicitatea regimului terapeutic anti-
tuberculos, apreciat prin cresterea activitatii enzimelor
y-glutamiltransferazei si a transaminazelor hepatice.

4) Studiul factorilor genetici care conditioneaza polimorfis-

Stresul oxidativ in tuberculoza pulmonard

vantaged state, associated with the absence of the medical
insurance was established in the majority patients with tuber-
culosis. Data are similar to the results of other studies [16].
The rate of patients with associated diseases constituted a
significant part, but the presence of the patients with diabe-
tes, psychiatric diseases and chronic alcoholism demonstrated
that those persons are part of the risk groups established in
the national clinical protocol [17]. The persons with epidemi-
ological risk, as those form infectious clusters, migrants and
ex-detainees constituted a little part of the group, similar with
data of the national studies [18].

Detected and diagnosed through at least one microbiologi-
cal method excluded the possibility to select patients with di-
agnosis of tuberculosis subsequently denied. The diagnosis of
the pulmonary infiltrative tuberculosis and lung destruction
in a high proportion demonstrated the similarity of the select-
ed group with the national cohorts [18].

Estimation of the level of the OS circulating markers
through the serum concentration of the advanced oxidation
protein products and products of the protein catabolism dem-
onstrated the presence of a significantly higher level of the pro-
tein peroxidation in the group of patients with tuberculosis. In
the speciality literature, comparable studies on AOPP concen-
tration in patients with tuberculosis have not been identified.
The serum concentration of the pentosidine-like advanced gly-
cation end-products determined an insignificant lower in pa-
tients with tuberculosis, which demonstrates a state of organ-
ism’s starvation, but can be explained also by the exacerbation
of catabolic processes. The serum level of vesperlysines-like
advanced glycation end-products was insignificantly higher in
the group of tuberculosis patients, but the degree of increase
was much lower than in comorbid diabetic patients associated
with tuberculosis reported in the international studies [19].

The markers of the serum antioxidant system - total anti-
oxidant activity, the concentration of the serum proteins with
an antioxidant role underwent marked changes in the group
of tuberculosis patients. The similar results from the specia-
lity literature demonstrated the hyperactivity of the defensive
mechanisms against mycobacterial exotoxins as well as by the
intensification of the detoxification metabolic process of the an-
tituberculosis medication [20].

The activity of the glutathione S-transferase enzyme (GST)
was significantly diminished in the group of patients with
tuberculosis. Speciality literature data correlated the epigenetic
disturbances with the low level of the GST gene expression,
especially of the isoforms associated with the hepatotoxicity of
the anti-tuberculosis drugs [21, 22, 23, 24]. In consequence, the
level of the hepatic transaminases and y-glutamyltransferase
at patients with tuberculosis was significantly increased in the
serum of the patients with tuberculosis investigated during the
antituberculosis treatment.

Conclusions

1) In patients with tuberculosis was established the in-
creased level of the protein and carbohydrates peroxida-
tion, due to the intensification of the oxidative stress.

2) The increased total serum antioxidant activity and the
proteins with the antioxidant role demonstrates the hy-
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mul glutation-S-transferazei devine importanta pentru
promovarea terapiei individualizate si reducerea riscului
efectelor adverse la regimul terapeutic antituberculos.
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peractivity of the antioxidant system as a compensatory
measure against the oxidative stress aggression.

3) The low activity of the glutathione S-transferase deter-

mined the hepatotoxicity of applied anti-tuberculosis
regimen, appreciated through the increasing of the
y-glutamyltransferase and hepatic transaminases.

4) The genetic study of the factors influencing the polymor-

phism of the glutathione S-transferase is important for
the establishment of an individualized therapy and re-
ducing the adverse drug reactions of the anti-tuberculo-
sis therapeutic regimen.
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Ce un este cunoscut, deocamdata, la subiectul abordat

Cu toate ca sunt cunoscute caracteristicele sociale, de-
mografice si economice ale pacientilor cu recidiva a tuber-
culozei pulmonare, diferentele dintre recidiva tuberculozei
drog-rezistenta versus celei sensibile nu au fost elucidate.

Ipoteza de cercetare

Modalitatea de gestiune a cazului de tuberculoza ar putea
crea diferente dintre recidiva tuberculozei drog-rezistenta
fata de tuberculoza sensibila.

Noutatea adusa literaturii stiintifice din domeniu

Varsta tanard, resedinta urbana si statutul social econom-
ic defavorizat au caracterizat pacientii cu TB-MDR, iar var-
sta Tnaintata si resedinta rurala - pacientii cu TB sensibila.
Pacientii simptomatici au avut, preponderent, TB sensibila.
Pacientii transferati din alte institutii medicale au avut, pre-
ponderent, TB-MDR.

Rezumat

Introducere. Recidiva tuberculozei reprezinta un nou
episod al bolii, dezvoltat dupa vindecare sau dupa incheie-
rea celei mai recente cure de tratament. Spectrul rezistentei
medicamentoase permite diferentierea reinfectiei exogene de
reactivarea infectiei tuberculoase latente. Scopul studiului a
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What is not known yet, about the topic

Despite, the fact that social, demographic and economic
characteristics of the patients with tuberculosis relapse were
well studied the features of the drug resistant and suscepti-
ble relapse were not identified.

Research hypothesis

Epidemiological and management differences contribute
to the relapse development with different drug-resistance
spectrum.

Article’s added novelty on the scientific topic

Young age, urban residence and social economic vulnerable
state characterized patients with MDR-TB, but the older age
and rural residence were more frequently in patients with sus-
ceptible TB. The examination of symptomatic patients permit-
ted the identification of the drug-susceptible TB, but the trans-
fer from other medical institutions contributes in diagnosis of
patients with MDR-TB.

Abstract

Introduction. Tuberculosis relapse represents a new epi-
sode, developed after healing or treatment completion of the
latest treatment cure. The drug resistant spectrum permits
the differentiation of exogenous infection from the reactiva-
tion of latent tuberculosis infection. The research aim was the
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constat in evaluarea caracteristicilor sociale, demografice si
economice, precum si identificarea factorilor de risc ai pacien-
tilor cu recidiva a tuberculozei pulmonare.

Material si metode. A fost realizat un studiu retrospectiv,
comparativ, care a inclus 119 pacienti cu recidiva a tuberculo-
zei, diagnosticati in perioada anului 2015. Acestea au fost dis-
tribuiti in 2 loturi: cel cu TB sensibila (n=57) si cel cu TB-MDR
(n=62). Comparati parametrii socio-demografici si de aborda-
re a cazului. Statistica descriptiva.

Rezultate. Recidiva tuberculozei pulmonare are o pondere
importanta in indicatorul incidentei globale si demonstreaza
persistenta factorilor de risc de imbolnavire. Pentru TB-MDR
a fost caracteristic: varsta tanara, resedinta urbana si statutul
social-economic defavorizat, iar pentru TB sensibila - varsta
inaintata si resedintd rurald. Examinarea simptomaticilor a
permis identificarea cazurilor cu TB sensibila, iar transferul
din alte institutii medico-sanitare a permis confirmarea dia-
gnosticului de recidiva a TB-MDR. Cea mai mare ratd a paci-
entilor cu TB sensibila au fost tratati cu succes si o proportie
similara de cazuri din ambele esantioane au decedat pe par-
cursul tratamentului.

Concluzie. Particularitatile socio-demografice si de mana-
gement al pacientilor contribuie la dezvoltarea recidivei cu di-
ferit spectru de rezistenta medicamentoasa a micobacteriilor.

Cuvinte cheie: tuberculoz3, recidiva, factori de risc.

Introducere

Tuberculoza (TB) reprezinta o problema de sanatate publi-
ca globala bine recunoscuta in Republica Moldova [1, 12]. Unul
dintre obiectivele tratamentului direct observat (TDO) al TB
constituie prevenirea tratamentului repetat [2]. Recidiva este
definita ca un episod tuberculos recurent - recidiva de facto
sau un nou episod de infectie tuberculoasa exogena a pacien-
tului anterior tratat si definit cu tratament incheiat sau vinde-
cat [3]. Potrivit Centrului National de Management in Sdnata-
te, in Republica Moldova (RM), in 2016, au fost declarate 3.029
de cazuri de TB, dintre care, 2.495 de cazuri noi si 534 de reci-
dive. In indicatorii epidemiologici, prevalenta bolii a constituit
85,2/100.000 populatie, incidenta - 78,3/100.000 si recidiva
-19,5/100.000 populatie. Tratamentul standardizat al tuber-
culozei sensibile, realizat conform recomandarilor OMS, se
utilizeaza in RM din 2001 si dureaza sase luni pentru cazurile
noi, sau opt luni pentru recidiva, esec terapeutic si cazurile re-
cuperate dupa pierderea din supraveghere [2, 6]. O cercetare
recenta a identificat frecventa redusa (1-2%) a recidivei dupa
finalizarea TDO cu durata de 6 luni, administrat pacientilor cu
TB sensibila dupa 2 ani de la finalizarea curei [5]. Aplicarea
tehnologiilor industriale si utilizarea medicamentelor anti-TB,
asociate cu Tmbunatatirea infrastructurii sociale, au contribuit
la scaderea indicatorilor epidemiologici si diminuarea ponde-
rii bolii In majoritatea tarilor cu venituri ridicate [7, 8]. Pe de
alta parte, imbunatatirea procesului de diagnostic si utiliza-
rea medicamentelor noi in tarile cu venituri mici si medii, dar
cu probleme sociale nesolutionate, mentin pacientii tratati cu
succes vulnerabili la reactivarea infectiei tuberculoase si reci-
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assessment of social, demographic and economic character-
istics, as well as identification of the risk factors of patients
with relapse of pulmonary tuberculosis according to the drug
resistance spectrum.

Material and methods. A retrospective, cohort, descrip-
tive study which included 119 patients with tuberculosis re-
lapse diagnosed during 2015, distributed in a drug susceptible
TB group - 57 patients and a second group of 62 patients with
MDR-TB was performed. Were compared social, demographic
and case management parameters. Descriptive statistics.

Results. Pulmonary tuberculosis relapse constitutes a high
proportion within the global incidence value and demonstrates
the maintenance of the risk factors for the morbidity. For MDR-
TB patients were characteristic young age, urban residence
and social economic vulnerable state, but the susceptible TB
old age and rural residence. The examination of the sympto-
matic cases permitted the identification of the drug susceptible
TB cases, but the transfer from other medical-sanitary institu-
tion permitted the diagnosis of the MDR-TB relapse. The high-
est rate of patients with drug susceptible TB was successfully
treated and a similar proportion died during the treatment.

Conclusion. Social demographic features and management
of patients contributed to the development of the relapse with
different spectrums of the drug-resistant Mycobacterium.

Key words: tuberculosis, relapse, risk factors.

Abstract

Tuberculosis (TB) represents a global health problem well
recognized in the Republic of Moldova [1, 12]. One of the ob-
jectives of direct observed treatment of TB is to prevent the
re-treatment especially of the relapse [2]. Relapse is defined
a recurrent episode of TB - true relapse or a new episode
caused by re-infection of the patients previously treated for
TB and declared cured or treatment completion [3]. According
to the National Centre in Health Management in the Republic
of Moldova (RM) 3.029 cases were notified, from which 2.495
new cases and 534 relapsed cases in 2016 [4]. In epidemiolog-
ical indices the disease prevalence constituted 85.2/100,000
population, incidence 78.3/100,000 and relapse 19.5/100,000
population [4]. The standard treatment for drug-susceptible
tuberculosis (TB) according to WHO recommendations in the
RM has been used since 2001 and lasts six months for new
cases or eight months for relapse, treatment failure and cases
treated after a previous loss to follow-up [2, 6]. A recent trial
noted the low frequency of relapse from 1 to 2% in 2 years
after the end of the 6 months standard treatment for the drug-
susceptible TB [5]. The combination of the industrial devel-
opment and using of the anti-TB drugs, associated with the
social infrastructure improvement contributed to the drop of
the epidemiological indices and reducing the relapse rate in
the majority of the high-income states [7, 8]. By the other side
the improvement of the diagnosis and the treatment options
in low and middle-income countries, but with unsolved social
problems, make the successfully treated patients vulnerable
to the reactivation of latent tuberculosis infection and disease



diva bolii. Studiile efectuate 1n tarile cu povara inaltda a TB au
elucidat, ca riscul recidivei este mare in grupurile pacientilor
avand conditii nefavorabile de viata si nivel igieno-sanitar re-
dus. Conform cercetdrilor in domeniu, cei mai importanti pre-
microscopiei sputei si a culturii dupa 2 luni de tratament, pre-
zenta cavitdtilor pe cliseele radiologice ale toracelui si afecta-
rea ambilor plamani [13, 14, 17]. Factorii care tin de gazda,
cum ar fi statutul HIV-pozitiv, tabagisml, subponderabilitatea
si varsta cu risc ftiziogenic sunt factori contributivi ai recidi-
vei TB [17, 18]. Asadar, obiectivele cercetarii au constituit: (1)
evaluarea caracteristicilor sociale, demografice si economice
ale pacientilor cu tuberculoza pulmonara diagnosticati cu re-
cidiva, in functie de rezultatele testului de sensibilitate la me-
dicamentele antituberculoase; (2) identificarea factorilor de
risc ai recidivei cazurilor cu tuberculoza sensibila si rezistenta
la medicamente antituberculoase.

Material si metode

A fost realizat un studiu retrospectiv, comparativ, pe o serie
de cazuri, care a inclus 119 pacienti cu recidiva a tuberculozei
pulmonare, diagnosticati in anul 2015. Criteriile de includere
au fost: varsta peste 18 ani, pacientul cu recidiva a TB stabilita
prin metode microbiologice si consimtamantul informat. Con-
form criteriilor determinate initial, in studiu au fost inrolati
125 de pacienti, dintre care, 6 bolnavi au fost exclusi din cauza
diagnosticului neconfirmat. Astfel, 119 bolnavi au fost moni-
torizati si tratati, rezultatele evaluarii carora au fost incluse in
raportul final. Acesti bolnavi au fost distribuiti in 2 esantioa-
ne: esantionul pacientilor cu TB sensibila, care a inclus 57 de
cazuri identificate cu tulpini sensibile si esantionul pacientilor
cu TB-MDR - 62 de cazuri cu tulpini multidrogrezistente. Toa-
te cazurile selectate au fost diagnosticate si tratate in cadrul
institutiilor medicale specializate din orasul Chisindu. Fisa in-
dividuala a studiului a inclus date demografice: sexul, varsta
(repartizarea pe grupuri de varstd, conform recomandarilor
OMS), originea pacientului (ndscut in RM sau in alte tari), re-
sedinta, statutul educational (ultimul nivel al invatamantului
absolvit), statutul economic (angajat, somer, pensionat, per-
soana cu dizabilitati, student). Alte particularitati stabilite au
fost: prezenta asigurarii medicale, prezenta factorilor cu risc
sporit (vulnerabilitatea sociald, contactul apropiat cu un pa-
cient cu tuberculoza, istoricul de migratie si detentie, comor-
biditatile), caracteristicile focarului epidemiologic (statutul
microscopic al sputei pacientului), calea de depistare si per-
sonalul medical implicat in depistarea pacientului, caracteris-
ticile corelate cu boala: localizare, extensibilitate, rezultatele
examenului microbiologic al sputei: microscopia, cultura pe
mediile conventionale, testul molecular-genetic (GeneXpert
MTB/Rifampicind), regimul terapeutic, reactiile adverse la
medicamente, rezultate finale ale tratamentului. Toti pacientii
selectati au fost diagnosticati si tratati conform Protocolului
Clinic National , Tuberculoza la adulti”, elaborat conform reco-
mandarilor OMS. Analiza statistica a fost efectuata prin verifi-
carea comparativa a caracteristicilor cantitative, fiind stabilit
pragul semnificatiei statistice de p<0,05.

Particularitdtile recidivei tuberculozei pulmonare

relapse. Studies performed in high TB burden countries es-
tablished that the risk for relapse is higher in patients with
low living conditions and poor hygieno-sanitary level. Accord-
ing to the literature data the most important risk factors as-
sociated with the TB relapse are positive sputum microscopy
results after 2 months of treatment, cavitations on the initial
chest radiography and involvement of both lungs [13, 14, 17].
Host factors such as HIV-positive status, smoking, low nutri-
tional state and the age with phtisiogenic risk are factors con-
tributing for TB relapse [17, 18]. The objectives of the study
were: (1) assessment of the social, demographic and economic
characteristics of patients with pulmonary tuberculosis diag-
nosed with relapse (recurrent episode) according to the drug
susceptibility testing; (2) establishment of the risk factors for
the relapse (recurrence) of the drug susceptible and drug re-
sistant tuberculosis.

Material and methods

It was performed a retrospective, cohort type, descriptive
study of 119 patients with tuberculosis recurrence diagnosed
in the Chisinau city in the period of 2015 year. Including cri-
teria were: age more than 18 years, patient with tuberculosis
relapse detected through microbiological methods and signed
informed consent. In corresponding to the determined crite-
ria, 125 patients initially were enrolled in the study, 6 patients
of them were subsequently excluded due to the non-confirmed
diagnosis and 119 patients were monitored and treated during
the study, the results of which were included in the final report
of the study. Those patients were distributed in two groups:
the drug susceptible TB group included 57 patients identified
with drug-susceptible strains and the MDR-TB group included
62 patients with multidrug-resistant strains. All selected cases
were diagnosed and therapeutically managed in the frame of
medical specialized organizations of Chisinau city. The inves-
tigational schedule of the research included information about
demographic characteristics: sex (male-female), age (distribu-
tion in age groups according to the WHO recommendations),
patient’s origin (born in the Republic of Moldova or in other
states), residency, educational status (the last level of edu-
cation), economical status (employed, unemployed, retired,
disabled, student). Other established characteristics were:
health-insurance state (presence/lack of health-insurance),
high risk characteristics (social vulnerability, close tuberculo-
sis contact, migration and detention history, co-morbidities),
characteristics of the epidemiological cluster (patient’s mi-
croscopic status), way of the patient’s detection, medical staff
involved in the patient’s management, disease related charac-
teristics: localization, extensibility, microbiological character-
istics: smear microscopy, culture on the conventional media,
molecular-genetic test (GeneXpert MTB/Rifampicine), drug
susceptibility test results, treatment regimen, adverse drug
reactions, final treatment outcome. All selected patients were
diagnosed and managed according to the National Clinical
Protocol - ,, Tuberculosis in adults” approved according to the
WHO recommendations. Statistic assessment was carried out
by comparative checking of the quantitative features, being es-
tablished the statistical threshold of p<0.05.
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Rezultate

Distributia pacientilor in functie de sex a stabilit predomi-
narea barbatilor comparativ cu femeile In ambele grupuri, cu
un raport barbati/femei de 5,3:1 1n esantionul cu TB sensibila
si de 3,8:1 in esantionul cu TB-MDR. Distribuind pacientii pe
grupuri de varstd, conform recomandarilor OMS, a fost iden-
tificata predominarea subgrupului de varsta 25-34 de ani in
esantionul cu TB-MDR. Pacientii cu resedinta urbana au pre-
dominat 1n esantionul cu TB-MDR, cu toate cd au constituit
ponderea cea mai mare in ambele esantioane. Toti pacientii
au fost originari din RM. Persoanele fara loc de trai au predo-
minat nesemnificativ in esantionul cu TB-MDR. Persoanele cu
istoric de migratie recenta au predominat in esantionul cu TB
sensibilg, iar cu istoric de detentie - In esantionul cu TB-MDR.
O proportie mica din ambele esantioane a fost constituita din
pacientii cu contact infectios (Tabelul 1).

Distribuind pacientii in functie de statutul economic, a fost
stabilit ca ponderea angajatilor, persoane care contribuie la
bugetul public prin plata impozitelor, asigurarii medicale si
a taxelor sociale, a constituit doar a cincea parte din ambele
esantioane. Persoane angajate au constituit fiecare al cincilea
pacient, iar si asigurati in sanatate - fiecare al doilea pacient
din ambele esantioane. Fiecare al cincilea pacient din ambe-
le esantioane a beneficiat de asistenta medicala specializata,
fiind pensionar sau persoana cu dizabilitati. O jumatate din
esantionul pacientilor cu TB sensibila si doud treimi din esan-
tionul cu TB-MDR a fost constituit din persoane somere, care
nu aveau asigurare medicala si niciun suport financiar perso-
nal. Ponderea pacientilor neangajati In cAmpul muncii si a ce-
lor cu venituri sub minimul de existenta (invalizi, pensionati)

Tabelul 1. Distributia in functie de factorii demografici.
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Results

Distributing patients, according to the sex it was estab-
lished the predominance of men in comparison with women in
both groups with a male/female ratio=5.3/1 in the susceptible
TB group and 3.8/1 in the MDR-TB group. When distributing
in age groups according to the WHO recommendations, it was
identified the prevalence of the 25-34 year-old age subgroup
in the MDR-TB group. Patients with urban residence predomi-
nated in the MDR-TB group, however were the highest pro-
portion in both groups. All patients were from RM. Homeless
patients predominated insignificantly in the MDR-TB group.
Patients with recent history of migration predominated in the
drug susceptible group, but with the history of detention - in
MDR-TB group. A low proportion of both groups were consti-
tuted from patients with infectious contact (Table 1).

Distributing patients, according to the economic status,
it was established that the employed persons, by this way
contributing to the health budget by paying taxes, health in-
surance policy and social taxes were only one fifth of both
groups. Employed patients were each fifth and patients with
health insurance were each second from both groups. Each
fifth patient from both groups received the specialised health
care as being retired or disease disabled. One half of the drug
susceptible group and two thirds of the MDR-TB group were
constituted from unemployed patients, which had no health
insurance and personal financial support for life. The rate of
unemployed patients and those with the income lower than
economic minimum level (disease disable, retired) statisti-
cally predominated in the MDR-TB group. Persons with poor
living conditions were each second in both groups. The rate of

Table 1. Distribution according to the demographic factors.

Parametri / Parameters

TB sensibila TB-MDR
Susceptible TB MDR-TB
(n=57) (n=62)

Sex / Gender
= Barbati/ Men
= Femei/ Women
Grupuri de varsta tandrd / Young age groups
= 15-24 ani / years
= 25-34 ani / years
= 35-44 ani / years
Grupuri de varsta matura / Older age groups
= 45-54 ani / years
= 55-64 ani / years
= >65ani / years

Resedinta / Residence
= Urbana / Urban
= Rural / Rural
Grupuri sociale / Social cathegories
= Fara loc de trai / Homeless
= Migranti / Migrants
= Detentie / Detention
Factor epidemiologic / Epidemiological factor
= Contact apropiat / Close contact

48 (84,2%)

46 (80,5%)

9 (15,8%) 12 (19,5%)
1(1,7%) 0 (0%)
6 (10,5%) 19 (30,6%)**

19 (33,3%)

16 (25,8%)

14 (24,6%) 14 (22,6%)
12 (21,1%) 9 (14,5%)
5(8,7%) 4 (6,4%)

43 (75,4%) 56 (90,3%)*
14 (24,5%) 6 (9,7%)*

6 (10,5%) 9 (15,5%)

5 (8,7%) 3 (4,8%)
3(5,3%) 11 (17,7%)
5 (8,8%) 3 (4,8%)

Notd: Statistica - testul exact Fisher. *- p<0,05; **- p<0,01.
Note: Statistics - Fisher’s exact test. *~ p<0,05; **~ p<0,01.



au predominat statistic semnificativ in esantionul cu TB-MDR.
Persoane cu conditii nesatisfacitoare de viata au constituit
fiecare al doilea pacient din ambele esantioane. Ponderea pa-
cientilor cu studii medii generale a constituit o jumatate din
ambele esantioane si fiecare al patrulea a finalizat doar scoala
primara. O proportie comparativ mai mica a fost constituita
din pacientii cu studii profesionale si superioare (Tabelul 2).
Evaluand managementul cazurilor cu recidiva, am stabilit

Particularitdtile recidivei tuberculozei pulmonare

patients with secondary studies constituted one half of both
groups and each fourth graduated only primary school. A low-
er proportion was constituted from patients with professional
and superior studies (Table 2).

The case-management assessment of the relapsed patients
established that one half of both groups were detected in the
frame of the primary health care sector. The patients from drug
susceptible group were diagnosed more frequently through

Tabelul 2. Distributia In grupuri social-economice si epidemiologice.

Table 2. Distribution in social-economical and epidemiological groups.

Parametru / Parameter

TB sensibila TB-MDR
Susceptible TB MDR-TB
(n=57) (n=62)

Statut social-economic / Social economical status
= Angajat / Employed
= Neangajat / Unemployed
= Invalid / Disabled
= Pensionat / Retired
= Asigurat / Insuranced
= Conditii nesatisfacatoare de viata / Low living conditions

Statut educational / Educational status

= Analfabet sau cu studii primare / Illiteracy or primary school

= Studii secundare / Secondary education
= Studii profesionale/ Professional education
= Studii superoare / High education

13 (22,8%)
33 (57,9%)
5 (8,8%)
6 (10,5%)
26 (45,6%)
28 (49,1%)

10 (16,1%)
50 (80,6%)**
5 (8,1%)

7 (11,3%)
27 (43,5%)
36 (58,1%)

15 (26,3%) 15 (24,2%)

29 (50,9%) 34 (54,8%)
12 (21,1%) 11 (17,7%)
1 (1,8%) 2 (3.2%)

Notd: Statistica - testul exact Fisher. **- p<0,01.
Note: Statistics - Fisher’s exact test. **~ p<0,01.

Tabelul 3. Managementul cazului.
Table 3. Case management.

Parametru / Parameter

TB sensibila TB-MDR
Susceptible TB MDR-TB
(n=57) (n=62)

Nivelul asistentei primare / Primary health care level

= Depistat de MF ca si simptomatic / Detected by GPs as symptomatic case

Depistat de MF prin screening / Detected by GPs through the screening

Nivelul de ambulator / Ambulatory specialised level

Depistat de SP ca si simpotmatic / Detected by SP as symptomatic case
Depistat de SP prin screening / Detected by SP through the screening

Nivelul de spital / Hospital level

Adresare directa la spitalul de profil / Direct addressing to the specialized hospital

Alte cai / Other ways

Alte cai (transferat) / Other ways (transfered)

Tipul recidivei / Relapse type

Recidiva precoce / Early relapse
Recidiva tardiva / Late relapse

Microbiologie / Microbiology

Examen microscopic pozitiv / Microscopic positive exam
Cultura conventionala pozitiva / Positive conventional culture

Examen radiologic / Radiological examination

TB infiltrativa / Infiltrative TB
Afectare bilaterala / Both lungs affected

Tratament si rezultate / Treatment and outcomes

Tratament standardizat / Standardized treatment
Succes terapeutic / Treatment success

Decedati / Died

Pierduti si esec terapeutic / Defaulted and failed
Continud tratamentul / Continue the treatment

22 (38,6%)
7 (12,3%)

13 (22,8%)
1(1,8%)

13 (22,8%)

1(1,8%)

9 (15,8%)
36 (63,2%)

32 (56,1%)
27 (47,4%)

54 (94,7%)
29 (50,9%)

51 (89,5%)
43 (75,4%)
4(7,2%)
4(7,2%)
5 (8,8%)

23 (37,1%)
4 (6,5%)

10 (16,1%)
3 (4,8%)

12 (19,4%)

10 (16,1%)*

6 (9,7%)
44 (70,9%)

43 (69,4%)
56 (90,3%)***

56 (90,3%)
21 (33,9%)*

61 (98,4%)
6 (9,7%)"*
5 (8,1%)

0 (0%)
51 (83,5%)***

Notd: AMP - asistentd medicala primard; MF - medic de familie; SP - specialist pneumolog. Statisticd - testul exact Fisher. *- p<0,05; ***- p<0,001.
Note: PHC - primary health care; GPs — general practitioners; SP - specialists in pneumology. Statistics - Fisher’s exact test. *- p<0,05; ***- p<0,001.
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ca fiecare al doilea pacient din ambele esantioane a fost depis-
tat de catre colaboratorii sectorului medical primar. Pacientii
din esantionul cu TB sensibila au fost diagnosticati, mai frec-
vent, prin examinarea persoanelor simptomatice: 35 (61,4%)
de cazuri comparativ cu 27(43,5%) de cazuri din esantionul
cu TB-MDR. Fiecare al cincilea pacient din ambele esantioa-
ne a fost depistat de catre medicul specialist pneumoftiziolog
(pneumolog). Sumand totalitatea pacientilor diagnosticati
prin examinarea simptomaticilor, s-a constatat predomina-
rea lor in esantionul cu TB sensibild - 45 (78,9%), fata de 33
(53,2%) 1n esantionul cu TB-MDR. Pacientii diagnosticati in
alte conditii decat cele enumerate au fost, mai frecvent, Inre-
gistrati in esantionul cu TB-MDR (Tabelul 3).

Recidiva a fost diagnosticata in primii doi ani de la finaliza-
rea ultimei cure de tratament, definita ca precoce in 9 (15,8%)
cazuri din esantionul cu TB sensibila si in 6 (9,7%) cazuri din
esantionul cu TB-MDR. Recidiva s-a dezvoltat intre doi si cinci
ani la 12 cazuri din fiecare esantion: 21,1% - in esantionul cu
TB sensibila si 19,35% - 1n esantionul cu TB-MDR. Recidiva
tardiva, diagnosticata peste cinci ani de la finalizarea ultimei
cure de tratament, a fost stabilita Intr-o proportie similara in
ambele esantioane: 36 (63,2%) de cazuri in esantionul cu TB
sensibila si 44 (70,9%) de cazuri - in esantionul cu TB-MDR
(Tabelul 4).

Examenul microscopic al sputei a fost pozitiv pentru iden-
tificarea bacililor acido-alcoolo-rezistenti la fiecare al doilea
pacient din ambele esantioane: 32 (56,1%) - in esantionul cu
TB sensibila si 43 (69,4%) - din esantionul cu TB-MDR, aceste
cazuri definind focarul infectios cu cel mai mare pericol epi-
demiologic (de gradul 1). Cea mai mare rata a pacientilor cu
rezultate pozitive, stabilite prin metodele culturale conventio-
nale, a fost constatata in esantionul cu TB-MDR si se datoreaza
includerii in studiu a pacientilor identificati cu rezistenta con-
firmata prin metode bacteriologice conventionale. Atat mono-
rezistenta la izoniazid3, cat si cea la streptomicina a fost sta-
bilita in 4 (7,0%) cazuri din primul esantion, iar rezistenta ex-
tinsa a fost stabilitd intr-un singur caz din grupul cu TB-MDR.

Evaluand caracteristicile radiologice ale pacientilor inves-
tigati, a fost stabilita predominarea pacientilor cu afectarea
ambilor plamani in esantionul cu TB sensibild. Tuberculoza
pulmonara infiltrativa a fost diagnosticata intr-o proportie si-
milard in ambele esantioane: 54 (94,7%) vs. 56 (90,3%) de pa-
cienti. Forme severe, cu risc letal major, au fost stabilite intr-o
pondere mica in ambele esantioane, fara diferente semnifica-
tive. Tuberculoza diseminata a fost diagnosticata la cativa pa-
cienti: 1 (1,8%) caz din esantionul cu TB sensibila si 3 (4,8%)
cazuri - din esantionul cu TB-MDR. Tuberculoza fibro-cavitara
a fost stabilita in 2 (3,4%) cazuri din esantionul cu TB sensibi-
1a vs. 3 (4,8%) pacienti din esantionul cu TB-MDR.

Pacientii cu boli asociate au fost diagnosticati intr-o pro-
portie similard in ambele esantioane: 14 (24,6%) cazuri in
esantionul cu TB sensibila si 19 (30,6%) cazuri - in esantionul
cu TB-MDR. Pacienti infectati HIV au fost 3 (5,3%) 1n esantio-
nul cu TB sensibila si 6 (9,7%) In esantionul cu TB-MDR. Cate
un pacient cu diabet zaharat a fost inregistrat in ambele esan-
tioane. Un pacient cu tratament imunosupresiv a fost identifi-
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the examination of the symptomatic cases: 35 (61.4%) cases
compared with 27 (43.5%) cases from the MDR-TB group. Each
fifth patient from both groups was detected by pulmonologist.
Summing the totality of the patients diagnosed through the
symptomatic examination was established their predomina-
tion in the drug susceptible group 45 (78.9%) compared with
33 (53.2%) in the MDR-TB group. Patients diagnosed in other
conditions as previewed by the national protocol were more
frequently registered in the MDR-TB group (Table 3).

Relapse occurred in the first two years after the ending the
last treatment cure, defined as early relapse in 9 (15.8%) cas-
es of the susceptible TB group and 6 (9.7%) cases of the MDR-
TB group. Relapse developed between two and five years in
12 cases from both groups: 21.1% in the susceptible TB group
and 19.4% of the MDR-TB group. Late relapse diagnosed af-
ter more than five years following the last finished course of
the treatment was identified in a similar rate in both groups:
36 (63.2%) cases of the susceptible TB group and 44 (70.9%)
cases of the MDR-TB group (Table 4).

Sputum smear for acid-fast-bacilli was positive in each
second patient from both groups: 32 (56.1%) cases in the
susceptible TB group and 43 (69.4%) cases of the MDR-TB
group, those cases being defined with the highest degree of
the epidemiological danger (first degree). The highest rate of
the microbiological positive patients identified through con-
ventional culture methods was established in the MDR-TB
group and was due to the including criteria of drug resistance
established through conventional culture methods. Mono-re-
sistance to isoniazid either to streptomycin was established in
4 (7.0%) cases of the susceptible TB group and extensive drug-
resistance was established in one case of the MDR-TB group.

When assessing radiological features of the investigated pa-
tients was established the predominance of the patients with
both lungs affected in the susceptible TB group. Pulmonary, in-
filtrative tuberculosis was diagnosed in a similar proportion in
both groups: 54 (94.7%) vs. 56 (90.3%) patients. Severe forms
with death risk were established in a low proportion of both
groups, without statistical differences. Disseminated tuber-
culosis was diagnosed in a minor rate - 1 (1.8%) case in the
susceptible TB group and 3 (4.8%) cases in the MDR-TB group.
Fibro-cavernous tuberculosis was diagnosed in 2 (3.4%) cases
of the susceptible TB group vs. 3 (4.8%) patients from MDR-TB
group.

Patients with associated diseases were distributed in a
similar proportion in both groups: 14 (24.6%) in the suscepti-
ble TB group and 19 (30.6%) cases in the MDR-TB group. HIV
positive were 3 (5.3%) patients in the susceptible TB group
and 6 (9.7%) in the MDR-TB group. One diabetic patient was
registered in both groups. One patient with immune suppres-
sive treatment was identified in the MDR-TB group. Chronic al-
cohol abusers were 7 patients from both groups (12.3% in the
susceptible TB group and 11.3% in the MDR-TB group). Drug
users were 3 (4.8%) patients from the MDR-TB group.

The standard regimen for drug susceptible tuberculosis
was administrated in 51 (89.5%) patients of the susceptible
TB group and 6 (10.5%) by individualized regimens. In the



cat in esantionul cu TB-MDR. Utilizatorii de alcool au fost cate
7 pacienti in ambele esantioane (12,3% - 1n esantionul cu TB
sensibila si 11,3% - in esantionul cu TB-MDR). Utilizatori de
droguri au fost 3 (4,84%), toti din esantionul cu TB-MDR.

Regimul standardizat pentru tuberculoza sensibila a fost
administrat la 51 (89,5%) de pacienti din grupul TB sensibi-
le, iar la 6 (10,5%) bolnavi - regim individualizat. in grupul
TB-MDR, 61 (98,4%) de pacienti au fost tratati cu regimul
standardizat pentru TB-MDR, definit DOTS-Plus si 1 pacient
(1,6%) a fost tratat cu regim individualizat pentru tubercu-
loza cu rezistenta extinsa. Reactii adverse au fost stabilite la
un singur (1,8%) pacient din esantionul cu TB sensibila si la
3 (4,8%) pacienti din esantionul cu TB-MDR. Rata succesului
terapeutic a fost de 75,4% (43 de pacienti) in grupul pacien-
tilor cu tuberculoza sensibila; 4 (7,2%) pacienti au decedat, 3
(4,8%) au fost pierduti din supraveghere, 1 (1,6%) caz a fost
calificat drept esec terapeutic si 4 (7,2%) pacienti au continu-
at tratamentul. In esantionul cu TB-MDR, 51 (80,6%) de paci-
enti au continuat tratamentul, 5 (8,1%) pacienti au decedat si
6 (9,7%) cazuri au fost vindecate (Tabelul 3).

Evaluarea diferentelor dintre factorii de risc asociati reci-
divei tuberculozi sensibile si celei drog rezistente a constitu-
it unul dintre obiectivele studiului. Raportul probabilitatilor
a fost calculat doar pentru factorii care au expus diferenta
semnificativ statistica intre esantioane. A fost stabilit ca var-
sta tanara, resedinta urband, somajul si transferul pacientior
din institutii medico-sanitare cu profil somatic au constituit
particularitatile recidivei TB-MDR. Pentru TB sensibil3, a fost
caracteristic varsta Tnaintatd, resedinta rurald, depistarea pe
cale pasiva prin examinarea pacientului simptomatic si afecta-
rea ambilor plamani (Tabelul 4).

Tabelul 4. Distributia pe grupuri cu risc.
Table 4. Distribution according to risk groups.

Particularitdtile recidivei tuberculozei pulmonare

MDR-TB group 61 (98.4%) patients were treated with the
standard regimen for MDR-TB, knew as DOTS-Plus regimen
and 1 (1.6%) patient was treated with individualized regimen
for extensive drug resistant tuberculosis. One patient (1.8%)
in the susceptible TB group and 3 (4.8%) patients in the MDR-
TB group developed allergic drug reactions. Treatment suc-
cess rate was reported 75.4% (43 patients) in the drug sus-
ceptible TB group, 4 (7.2%) patients died, 3 (4.84%) patients
were lost to follow-up, 1 (1.6%) case failed the treatment and
4 (7.2%) patients were still continuing the treatment. In the
drug-resistant group 51 (80.6%) cases were continuing the
treatment, 5 (8.1%) patients died and 6 (9.7%) cases were
cured (Table 3).

The assessment of the risk factors associated with the tu-
berculosis relapse was one of the objectives of our study. The
odds ratio was calculated only for factors showing statistical
significance. It was established that young age, urban resi-
dence, unemployment and the transfer from the medical sani-
tary institution with somatic profile were the features of the
MDR-TB. For drug susceptible TB was characteristic old age,
rural residence, detection by passive way through the exami-
nation of the symptomatic case and involvement of both lungs
(Table 4).

Discussion

According to the published epidemiological indices the rate
of the new cases and relapses were 4.1:1 demonstrating the
maintaining of the risk factors in patients with completed treat-
ment. Similar results were established in the most of countries
with a high TB burden [5, 8, 13].

Grupuri cu risc sporit / Risk groups OR (95% CI) p
Grupuri socio-demografice/ Social demographic groups

. 15-34 ani/ 15-34 years old 32(1,2-82) 0,009
. Resedinta urbana / Urban residense 3,0(1,1-8,6) 0,019
L] Somajul / Unemployment 3,0(1,3-6,9) 0,0042
Factori asociati patologiei / Disease related factors

= Transferat / Transfered 10,76 (1,3 - 87,1) 0,006
. Detectare pasiva / Passive way of detection 2,1(0,99 -4,3) 0,02
= Afectare pulmonara bilaterala / Two lungs affected 2,5 (1,15 - 5,26) 0,0098

Discutii

Conform indicatorilor epidemiologici publicati, raportul
dintre cazurilor noi si recidive a constituit 4,1:1, ceea ce de-
monstreaza persistenta factorilor de risc de imbolnavire in
grupul pacientilor cu tratament incheiat si vindecati. Rezulta-
te simililare au fost stabilite in majoritatea tarilor cu povara
inaltd a tuberculozei [5, 8, 13].

Recidiva precoce a fost stabilita In proportii similar de mici

Early relapse was established in similar low proportion,
which corresponds to the results of international studies [5].
Demographic characteristics as young age, urban residence
and social defavorized state permits the suspicion of an ex-
ogenous infection in the MDR-TB group, recognized in other
studies [2, 3, 7, 13]. Reactivation of the latent infection and
development of a new tuberculosis can be supposed in older
patients, from rural localities, detected by examination of the
symptomatic. Case management and final treatment outcome
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in ambele esantioane, ce corespunde cu rezultatele studiilor
internationale [5]. Caracteristicele demografice, precum var-
sta tanara, resedinta urbana si statutul social-economic de-
favorizat permite suspiciunea unei suprainfectii exogene In
esantionul cu TB-MDR, recunoscute si In alte studii [2, 3, 7,
13]. Reactivarea infectiei latente si dezvoltarea unui nou pu-
seu de tuberculoza poate fi presupusa la pacientii varstnici, cu
resedinta rurala si depistati prin examinarea simptomaticilor.
Managemenul cazurilor si rezultatul final al tratamentului a
fost diferit, In functie de spectrul de drog rezistenta. Succesul
terapeutic a fost stabilit intr-o proportie superioara in esan-
tionul cu TB sensibild, iar continuitatea tratamentului a fost
realizata in esantionul cu TB-MDR.

Concluzii

1) Ponderea recidivei tuberculozei pulmonare constituie a
patra parte din incidenta globala a bolii.

2) Ponderea mare a recidivei tardive a demonstrat persis-
tenta factorilor de risc de Imbolnavire pe tot parcursul
vietii pacientilor anterior tratati.

3) Pentru pacientii cu TB-MDR au fost comune caracteris-
ticele: varsta tanara, resedinta urbana si statutul social-
economic defavorizat.

4) Pacientii cu TB sensibila au fost, mai frecvent, de varsta
inaintata si din localitati rurale.

5) Identificarea cazurilor cu TB sensibila s-a realizat, pre-
ponderent, prin examinarea simptomaticilor. Suspec-
tarea recidivei la pacientii cu TB-MDR s-a realizat, mai
frecvent, In alte institutii medico-sanitare, iar pentru
confirmarea diagnosticului, au fost transferati in institu-
tiile specializate.

6) Au fost tratati cu succes doua treimi din esantionul cu
TB sensibila. Majoritatea pacientilor diagnosticati cu TB-
MDR au continuat tratamentul. O proportie similara de
cazuri au decedat pe parcursul tratamentului.

7) Particularitatile socio-demografice si cele de manage-
ment au contribuit la dezvoltarea recidivei cu diferit
spectru de rezistentd a micobacteriilor, care au influentat
rezultatul final al tratamentului.
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was different according to the drug-resistance spectrum. The
treatment success was established in a higher proportion in
patients with drug susceptible tuberculosis, but the treatment
continuity was performed in most of patients from the MDR-
TB group.

Conclusions

1) The proportion of pulmonary tuberculosis relapse con-
stituted the fourth part of the global disease burden.

2) The high proportion of the late relapse demonstrated
the risk factors maintaining during the life of previously
treated patients.

3) Common characteristics in patients with MDR-TB were:
young age, urban residence and defavorized social eco-
nomic state.

4) Patients with drug susceptible TB were more frequently
older and from rural localities.

5) The drug susceptible TB detection was performed
through the examination of the symptomatics. The sus-
pection of a relapse in patients with MDR-TB was per-
formed in other medical institution, but for diagnosis
were transferred in the specialized institutions.

6) Two third of the patients were successfully treated for
drug susceptible TB. The most of patients with MDR-TB
were still continuing the treatment. A similar proportion
of cases died during the treatment.

7) The social and demographic features and management
were contributed in the development of the relapse with
different a spectrum of drug resistance, which influenced
the final treatment outcome.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Pana in prezent nu a fost determinata toxicitatea acuta
a extractelor obtinute din partile aeriene de turita (Agrimo-
niae herba) si parti aeriene de cicoare (Cichorii herba) prin
metoda dozelor fixe, cu stabilirea clasei toxice, conform TG
423 (Acute Toxic Class Method).

Ipoteza de cercetare

Plantele din colectia Centrului Stiintific de Cultivare a
Plantelor Medicinale al USMF ,Nicolae Testemitanu”, care
sunt bogate In compusi fenolici ce servesc drept surse de
antioxidanti, manifesta toxicitate acuta redusa, rezultate ce
ar servi ca premiza pentru continuarea studiilor preclinice
si clinice de determinare a inofensivitatii si eficacitatii lor.

Noutatea adusa literaturii stiintifice din domeniu

Determinarea toxicitatii acute a extractelor obtinute din
partile aerine de turitd (Agrimoniae herba) si partile aeriene
de cicoare (Cichorii herba) prin metoda dozelor fixe, denota
toxicitate acuta redusd, atat la administrarea enterala cat si
parenterala (clasa de toxicitate 5), iar produsele pot servi ca
surse valoroase in obtinerea de noi fitopreparate.
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What is not known yet, about the topic

Until the present, has not been determined the acute
toxicity of the extracts obtained from aerial parts of agrimony
(Agrimoniae herba) and aerial parts of chicory (Cichori
herba) by the fixed dose method with the establishment
of the toxic class, according to TG 423 (Acute Toxic Class
Method).

Research hypothesis

Plants from the collection of the Scientific Center of Me-
dicinal Plants Cultivation Nicolae Testemitanu SUMPh, rich
in phenolic compounds, which serve as sources of antioxi-
dants, manifest the reduced acute toxicity, results that would
serve as a prerequisite for further preclinical and clinical
studies in determination of their safety and efficasity.

Article's added novely on this scientific topic

Determination of acute toxicity of extracts of (Agrimoniae
herba) and (Chicorii herba), denote low acute toxicity, both
enteral and parenteral (toxicity class 5), and the species can
serve as valuable sources in obtaining of new phytoprepa-
rats.



Rezumat

Introducere. Pornind de la ideea ca una din directiile ac-
tuale de dezvoltare a industriei farmaceutice este obtinerea si
utilizarea extractelor din plante medicinale cu continut de di-
verse principii active, lucrarea data prezinta cercetari derulate
in scopul determinadrii toxicitatii acute al unor produse vege-
tale: Argimoniae herba, Cichorii herba, produse cu proprietati
antioxidante.

Material si metode. Produsele vegetale Agrimoniae her-
ba si Cichorii herba au fost selectate din colectia Centrului
Stiintific de Cultivare a Plantelor Medicinale USMF ,Nicolae
Testemitanu” conform recomandadrilor farmacopeice. Extrac-
tia principiilor active s-a efectuat cu etanol:apa 80%, pana la
epuizarea produselor vegetale, cu concentrarea ulterioara a
solutiilor extractive obtinute cu ajutorul unui evaporator rota-
tiv. Continutul de polifenoli si actiunea antioxidanta s-au reali-
zat prin metode specrofotometrice. Toxicitatea acuta a fost de-
terminata prin metoda dozelor fixe, cu stabilirea clasei toxice,
prin administrare intragastrald si intraperitoneald, conform
TG 423 (Acute Toxic Class Method), recomandata de Organiza-
tia Economica pentru Cooperare si Dezvoltare si dupa metoda
Kerber, pe 132 de soricei albi de laborator linia , Wistar” (66
masculi, 66 femele), In urma obtinerii acordului Comitetului
de Eticd nr. 42 din 11.05.2016.

Rezultate. Partile aeriene de turita si de cicoare manifesta
remacrabile proprietati antioxidante: Agrimoniae herba (1C50
= 45,56 pg/ml), Cichorii herba (IC50 = 173,08 pg/ml), cu o co-
relare in continutul total de polifenoli pentru turita de 6,07%
si, respectiv, cicoare - 2,88%. Determinarea toxicitatii acute
denota o toxicitate redusa atat la administrarea enterala, cat
si parenterald: (DL25% = 4412 mg/kg pentru extractul din
Agrimoniae herba); (DL50% este >5000 mg/kg pentru extrac-
tele din Agrimoniae herba si Cichorii herba), estimata conform
metodei TG 423 (Acute Toxic Class Method), ce caracterizeaza
extractele studiate ca fiind, practic, inofensive.

Concluzii. Rezultatele obtinute ne-au permis sa stabilim
ca la doza maxima administrata In cadrul experimentului,
care a corespuns cu 6000 mg/kg pentru extractele din Agri-
moniae herba si Cichorii herba la administrarea enterala si
intraperitoneala, pentru Cicorii herba nu s-a constatat doza
letald (DL=0%), cu clasa de toxicitate 5, fapt ce poate servi ca
premiza pentru continuarea studiilor preclinice si clinice de
determinare a inofensivitatii si eficacitatii pentru produsele
Agrimoniae herba si Cichorii herba.

Cuvinte cheie: plante medicinale, produse vegetale, ex-
tracte, toxicitate acuta.

Introducere

Interesul pentru antioxidantii naturali, in special, pentru
cei proveniti din plante medicinale, a crescut 1n ultimii ani, in-
clusiv, prin multiple studii si publicatii.

Cicoare (Cichorium intybus L.); parti aeriene de cicoare (Ci-
chorii herba); fam. Asteraceae. Remarcam ca partile aerine de
cicoare contin cicoring, arginina, acid cicoric si principii ama-
re. Intreaga planti contine un latex, al cirui constituient major

Toxicitatea acutd a extractelor din Agrimoniae herba si Cichorii herba

Abstract

Introduction. Starting from the idea that one of the cur-
rent directions of development of the pharmaceutical indus-
try is the obtaining and uses of extracts from medicinal plants
containing various active principles, this paper presents re-
search carried out in order to determine the acute toxicity of
some vegetable products: Argimoniae herba, Cichorii herba,
products with antioxidant properties.

Material and methods. The vegetable products Agrimoni-
ae herba and Cichorii herba from the collection of the Scien-
tific Center of Medicinal Plants Cultivation of the Nicolae Tes-
temitanu SUMPh were collected according to pharmacopoeial
recommendations. The extraction of the active principles was
done using ethanol:water 80%, until the exhausted of vegeta-
ble products, with the subsequent concentration of the extrac-
tive solutions by means of a rotary evaporator. Acute toxicity
was determined by the fixed-dose method with the establish-
ment of the toxic class by enteral and intraperitoneal admin-
istration, according to TG 423 (Acute Toxic Class Method) rec-
ommended by Organization for Economic Cooperation and
Development by the Kerber method, on 132 laboratory white
mice line “Wistar” (66 males, 66 females), following the agree-
ment of the Ethics Committee no. 42 from 11.05.2016.

Results. The aerial parts of agrimony and chicory exhibit
remarkable antioxidant properties: Agrimoniae herba (1C50
= 45.56 pg/ml), Cichorii herba (IC50 = 173.08 pug/ml), with
a correlation in total contain of polyphenols for agrimony
6.07% and respectively chicory 2.88%. The determination of
acute toxicity indicate low toxicity both for enteral and intra-
peritoneal administration: (DL25% = 4412 mg/kg for extract
of Agrimoniae herba); (DL50% > 5000 mg/kg for extracts of
Agrimoniae herba and Cichorii herba), estimated according to
the method TG 423 (Acute Toxic Class Method) which charac-
terizes the studied extracts as practically inoffensive.

Conclusions. The obtained results allowed us to estab-
lish that the maximum dose administrated in the experiment
which corresponded to 6000 mg/kg for extracts of Agrimoniae
herba and Cichorii herba for enteral and intraperitoneal ad-
ministration, for Cichorii herba did not found the lethal dose
(DL=0%), with toxicity class 5, which may serve as a prereq-
uisite for further preclinical and clinical studies to determine
the inoffensivity and efficacity for the products Agrimoniae
herba and Cichorii herba.

Key words: medicinal plants, vegetable products, extracts,
acute toxicity.

Introduction

Interest in natural antioxidants, especially those derived
from medicinal plants, has increased in recent years, including
through multiple studies and publications.

Chicory (Cichorium intybus L.); aerial parts of chicory
(Cichorii herba); fam. Asteraceae. We note that the aerial parts
of chicory contain chicorin, arginine, cichoric acid and bitter
principles. The entire plant contains latex, whose major con-
stituent is inulin. Besides inulin, there also are contained sug-



Acute toxicity for extracts of Agrimoniae herba and Cichorii herba

este inulina. Pe 1anga inuling, se contin si zaharuri, substante
tanante, uleiuri volatile, pectine, rasine. Planta serveste si ca
sursa de vitamine: A, C, E, K, P, PP. Flavonoidele constituie cca
3%: luteol, quercetol, riboflavina. in partile aeriene domina:
cicorina, arginina, colina; se intalnesc, de asemenea, microe-
lemente: Fe, P, Ca. in partile subterane predomina substantele
triterpenice amare, fructoza, taninuri si ulei volatil.

Principiile active din cicoare stimuleaza digestia, detoxi-
fica organismul, scade colesterolul si glicemia. Prin faptul ca
sunt anorexigene si laxative, cicoarea este indicata in obezita-
te. Preparatele din cicoare se recomanda in cazul afectiunilor
digestive: gastrite, hepatite, colecistite, spasme hepato-biliare,
constipatii, helmintiaze, hemoroizi, ateroscleroza, diabet. De
asemenea, cicoarea se dovedeste eficientd in perioada de con-
valescenta, poate fi administrata sub forma de infuzie, sirop,
decoct, comprimate [1, 2, 3].

Turita (Agrimonia eupatoria L.); parti aeriene de turita
(Agrimoniae herba); fam. Rosaceae. In partile aeriene de turiti
au fost identificate substante tanante, uleiuri volatile, vitami-
na K, acizi organici si flavonoide, dintre care: quercetrina, ka-
empferolul, luteolina si apigenina.

Turita este cunoscuta de pe vremea vechilor egipteni, po-
seda un efect puternic curativ in patologii hepatice, gastroin-
testinale, afectiuni ale cailor biliare, prin continutul de tani-
nuri si flavonoide. Mentionam ca turita este un bun regene-
rator, daca este administrata sub forma de infuzie si decoct.
Poate fi utilizatd in patologiile hepatice si in combinatie cu alte
plante medicinale [1, 4].

Scopul acestei lucrari a constat in determinarea toxicitatii
acute a extractelor obtinute din Argimoniae herba si Cichorii
herba, selectate din colectia Centrului Stiintific de Cultivare a
Plantelor Medicinale (CSCPM) USMF ,Nicolae Testemitanu”.

Material si metode

Cercetarile experimentale au fost efectuate in cadrul sub-
diviziunilor USMF ,Nicolae Testemitanu”: Catedra de farma-
cognozie si botanica farmaceutica, Laboratorul de evaluare
preclinica si clinica a medicamentelor al Centrului Stiintific al
Medicamentului.

Produsele vegetale au fost recoltate din colectia Centrului
Stiintific de Cultivare a Plantelor Medicinale. Produsele vege-
tale: Agrimoniae herba si Cichorii herba s-au recoltat in functie
de natura produselor vegetale, pe intreaga perioada de inflo-
rire, s-au uscat si conditionat conform recomandarilor farma-
copeice, in scopul studiilor chimice si determinarii toxicitatii
acute.

Extractele au fost obtinute prin extractie repetata a produ-
selor vegetale pulverizate: Argimoniae herba et Cichorii herba,
cu un amestec etanol:apa (80%), timp de o jumatate de ora la
fiecare etapa de extractie, pana la epuizarea produselor vege-
tale, cu concentrarea solutiilor extractive obtinute la tempera-
tura de 40°C, cu ajutorul unui evaporator rotativ. Continutul
de polifenoli a fost dozat prin metoda spectrofotometrica, cu
reagentul Folin-Ciocalteu [5, 6], iar actiunea antioxidanta s-a
realizat prin testul DPPH, dupa Trolox [7].

Din extractele de Agrimoniae herba et Cichorii herba
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ars, tannins, volatile oils, pectin, resins. The plant also serves
as a source of vitamins: A, C, E, K, P, PP. Flavonoids make up
about 3%: luteol, quercetol, riboflavin. The aerial parts are
dominated by chichorin, insulin, arginine, choline, and micro-
elements: Fe, P, Ca; the roots are rich in bitter triterpenic sub-
stances, fructose, tannins and volatile oil.

Active principles of chicory stimulate digestion, detoxi-
fy the body, decrease the level of cholesterol and glucose in
blood, and because they are anorexic and laxative, chicory is
indicated in obesity. Chicory preparations are recommended
for digestive diseases: gastritis, hepatitis, cholecystitis, hepa-
tobiliary spasms, constipation, helminthiasis, hemorrhoids,
atherosclerosis, and diabetes. Also, being effective during
convalescence, chicory can be given as infusion, syrup, decoct,
tablets [1, 2, 3].

Agrimony (Agrimonia eupatoria L.); aerial parts of agrimo-
ny (Agrimoniae eupatoriae herba); fam. Rosaceae. In the aerial
parts of agrimony has been identified tannins, volatile oils,
vitamin K, organic acids and flavonoids, of which: quercetin,
kaempferol, luteolin and apigenin.

The agrimony is known since the time of the ancient Egyp-
tians, possessing a powerful curative effect in liver, gastroin-
testinal, and bile duct diseases, by the content of tannins and
flavonoids. We mention that the agrimony is a good regen-
erator, given as an infusion and decoct. Can be used in liver
pathologies and in combination with other medicinal plants
[1, 4].

The purpose of this work is to determine the acute toxici-
ty of the extract obtained from Argimoniae herba and Cichorii
herba, collected from the collection of the Scientific Center of
Medicinal Plants Cultivation Nicolae Testemitanu SUMPh.

Material and methods

Experimental researches were carried out within the sub-
divisions of Nicolae Testemitanu SUMPh: Chair of pharmacog-
nosy and pharmaceutical botany, Laboratory of preclinical and
clinical evaluation of medicines of the Scientific Center of Me-
dicine, vegetable products were harvested from the collection
of the Scientific Center of Medicinal Plants Cultivation.

The vegetable products: Agrimoniae herba and Cichorii
herba were harvested according to the nature of the vegeta-
ble products, throughout the flowering period, has been dried
and conditioned according to pharmacopoeial recommenda-
tions, for the purposes of chemical studies and determination
of acute toxicity.

The extracts were obtained by repeatedly extracting of the
pulverized vegetable products: Argimoniae herba and Cicho-
ri herba, with a mixture of ethanol: water (80%), for half an
hour at each extraction stage, to the depletion of the vegetal
products, with the concentration of the extractive solutions
obtained at 40°C, with a rotary evaporator. The polyphenol
content was dosed by the spectrophotometric method with
the Folin-Ciocalteu reagent [5, 6], and the antioxidant action
was performed by the DPPH test after Trolox [7].

From the extracts of Agrimoniae herba and Cichorii herba
were prepared extempore concentrations in respective doses



s-au preparat extempore concentratii In doze respective de
200 mg/kg, 1000 mg/kg, 2000 mg/kg, 4000 mg/kg si 6000
mg/kg. Studiul toxico-farmacologic a fost efectuat in Labo-
ratorul de evaluare preclinica si clinica a medicamentelor al
Centrului Stiintific al Medicamentului USMF “Nicolae Testemi-
tanu” pe 132 de soricei albi de laborator linia , Wistar” (66 de
masculi, 66 de femele), varsta 12 saptamani, masa 18-26 gr.
La initierea studiului (120 soricei - In grupurile experimen-
tale, 12 soricei - in grupul de control). Pe parcursul experi-
mentului a fost mentinut ciclul lumind/intuneric de 12 ore;
temperatura 25°C si umiditatea relativa a aerului 60%, menti-
nute constant, cu ajutorul aclimatizorului model ,Panasonic”.
Regimul alimentar standard pentru soarecii de laborator a
fost echilibrat in proteine, glucide, lipide, minerale si vitami-
ne, fiind administrat sub forma de granule si apa ad libitum.
Conditiile experimentului au corespuns cerintelor pentru stu-
dii farmacologice cu implicarea animalelor de laborator [8, 9,
10]. Animalele au fost obtinute din aceiasi sursa si mentinute
in mediul laboratorului. Soriceii au fost cantariti si repartizati
in loturi omogene, cate 3 masculi si 3 femele, conform masei
corporale. Animalele nu au primit hrana cu 12 ore inainte de
initierea experientei si 4 ore dupd administrarea extractelor
studiate.

Toxicitatea acutd a fost determinata prin metoda dozelor
fixe, cu stabilirea clasei toxice conform TG 423 (Acute Toxic Class
Method), recomandata de Organizatia Economicad pentru Coo-
perare si Dezvoltare (OECD) si dupa metoda Kerber [10, 11].

Extractele din Agrimoniae herba si Cichorii herba si solu-
tia de referinta (sol. NaCl 0,9%) au fost administrate soricei-
lor enteral, prin gavaj, si intraperitoneal. Cantitatea de lichid
administrat a fost calculata in functie de masa individuala a
animalelor de laborator, cantarite inainte de experiment (0,3
ml/g). Pentru stabilirea toxicitatii acute, extractele au fost ad-
ministrate soriceilor enteral, prin gavaj, si intraperitoneal in
doze-test de 200 mg/kg, 1000 mg/kg, 2000 mg/kg, 4000 mg/
kg si 6000 mg/kg. Dozele mai mari de 6000 mg/kg nu au fost
folosite atat in corespundere cu cerintele internationale, cat si
din cauza imposibilei administrari a unui volum mai mare de
solutie, acesta fiind contrar recomandarilor metodice [11, 12].
Animalele au fost supravegheate timp de 14 zile.

In timpul observatiilor a fost inregistrat comportamentul
animalelor, consumul alimentelor si al apei, activitatea moto-
rie, coordonarea miscarilor, reactia la excitanti fizici (lumina,
zgomot), functia respiratorie, starea pielii si a mucoaselor. De
asemenea, a fost Inregistrat timpul aparitiei fenomenelor de
intoxicatie si decesul animalelor. Vizual, s-a determinat tablo-
ul clinic al intoxicatiei. Animalele decedate au fost disecate in
mod separat, pentru efectuarea studiului organelor interne si
confirmarea modificarilor obtinute in experienta.

Rezultate

Rezultatele obtinute in urma analizei fitochimice a ex-
tractelor din Agrimoniae herba si Cichorii herba prin metoda
spectrofotometrica au confirmat prezenta compusilor fenolici,
dupa Folin Ciocalteu, cu un continut de 6,07% pentru turita
si, respectiv, 2,88% pentru cicoare. in calitate de antioxidant
standard a fost folosit Trolox, in intervalul de concentratii de

Toxicitatea acutd a extractelor din Agrimoniae herba si Cichorii herba

of 200 mg/kg, 1000 mg/kg, 2000 mg/kg, 4000 mg/kg and
6000 mg/kg. The toxic-pharmacological study was evaluated
in the Laboratory of preclinical and clinical evaluation of me-
dicines of the Scientific Center of Medicine Nicolae Testemi-
tanu SUMPh on 132 mice laboratory line “Wistar” (66 males,
66 females), age 12 weeks, weight 18-26 gr; at initiation of the
study (120 mice in the experimental groups, 12 mice in the
control group). During the experiment, the 12 hour light/dark
cycle was maintained constantly 25°C temperature and 60%
relative humidity with the “Panasonic” air conditioner. The
standard diet for laboratory mice was balanced in proteins,
carbohydrates, lipids, minerals and vitamins and was admin-
istered as granules and water ad libitum. The conditions of
the experiment have been corresponded to the requirements
for pharmacological studies involving laboratory animals [8,
9, 10]. The animals were obtained from the same source and
maintained in the laboratory environment. The mice were
weighed and distributed in homogeneous lots, 3 males and 3
females, according to their body mass. The animals did not re-
ceive food 12 hours before the start of the experiment and 4
hours after the administration of studied extracts.

Acute toxicity was determined by the fixed dose method
with toxic class setting according to TG 423 (Acute Toxic Class
Method) recommended by the Organization for Economic Co-
operation and Development (OECD) and by the Kerber meth-
od [10, 11].

The extracts of Agrimoniae herba and Cichorii herba and
the reference solution (0.9% NaCl) were administered to the
mices by enterally way via gavage and intraperitoneal way.
The administered amount of liquid was calculated based on
the individual mass of laboratory animals weighed before
the experiment (0.3 ml/g). To establish the acute toxicity, the
extracts were administered to the mices by enterally way via
gavage and intraperitoneal way at 200 mg/kg, 1000 mg/kg,
2000 mg/kg, 4000 mg/kg and 6000 mg/kg doses. There were
not used greater doses than 6000 mg/kg both in accordance
with international requirements and the impossibility of ad-
ministering a major volume of solution, which did not corre-
spond to the methodological recommendations [11, 12]. The
animals were monitored for 14 days.

During the observations, animal behavior, food and water
consumption, motor activity, coordination of movements, re-
action to physical excitations (light, noise), respiratory func-
tion, skin and mucosal status were recorded. Also, there were
recorded the time of poisoning phenomena and the death of
animals. The symptomatology of intoxication was determined
visually. The deceased animals were dissected separately for
the study of the internal organs and the confirmation of the
changes made in the experience.

Results

The results obtained from the phytochemical analysis of
the extracts of Agrimoniae herba and Cichorii herba, by the
spectrophotometric method has been confirmed the presence
of phenolic compounds after Folin Ciocalteu, with a content
of 6.07% for agrimony and respectively 2.88% for chicory. As
a standard antioxidant was used Trolox in the concentration
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5-25 pg/ml, iar prin calcul corelational, a fost stabilita concen-
tratia de inhibare (IC)50. In rezultatul evaluirii capacititii de
scavenger a extractelor de Agrimonii herba, Cicorii herba prin
metoda radicalului liber DPPH, s-a determinat o capacitate an-
tioxidanta bung, cu activitatea de peste 50% inhibitie. Activita-
tea antioxidanta prin testul DPPH denota faptul ca, cu cat IC50
este mai mic, cu atat actiunea antioxidanta este mai mare: Agri-
moniae herba (IC50 = 45,557 ug/ml) si Cichorii herba (IC50 =
173,08 pg/ml), ce ne-a determinat sa continuam studiile asu-
pra asestor produse prin determinarea toxicitatii acute.

Rezultatul studiului toxicitatii acute, determinat prin meto-
da dozelor fixe cu stabilirea clasei toxice acute conform TG 423
(Acute Toxic Class Method), denota ca pe parcursul studiului nu
s-au constatat modificari in comportamentul si activitatea mo-
torie spontana a animalelor din grupurile de control si de stu-
diu. Animalele erau in miscare activa, intrebuintau hrana si apa.
Starea mucoaselor si a invelisului cutanat au fost fara schim-
bari patologice. Blana animalelor avea un aspect ingrijit, lucios,
fara focare de alopecie, urina de culoare galbena deschis3, din-
tii pastrati, iar mucoasele vizibile erau palide, lucioase, netede.
Glandele mamare ale femelelor la palpare fara induratii si fara
eliminari. Organele genitale masculine normal exprimate. De-
formari sau edeme ale extremitatilor nu s-au remarcat. Monito-
rizarea pe parcursul experimentului a procesului de alimentare
nu a evidentiat modificari intre grupurile cercetate si cele de
control. Nu s-au marcat diferente semnificative in dinamica de
greutate corporald intre animalele din grupul de studiu si de
control. S-a observat o crestere ceva mai mare in greutate la
animalele de control, comparativ cu cele experimentale. Explo-
rarea nu purta un caracter statistic semnificativ, ci de tendinta.
La administrarea substantei de referinta si dozei de 200 mg/kg,
intragastral si intraperitoneal, si supravegherea timp de 7 zile
nu s-au constatat modificari In comportamentul animalelor si
nici decesul lor.

Administrarea substantelor cercetate, intragastral si intra-
peritoneal, in doze de 1000, 2000, 4000, 6000 mg/kg s-a carac-
terizat printr-o perioada de hipodinamie si reducere a reactiei
la stimulii exogeni. Toate animalele au revenit la starea initiala
pe parcursul primelor 2 ore (pentru 1000 mg/kg, 2000 mg/kg)
si 4-5 ore (pentru 4000 mg/kg, 6000 mg/kg). La animalele din
loturile care au primit doza de 6000 mg/kg s-a observat, ocazi-
onal, inapetentd pe parcursul primelor 24 de ore. La o femela si
un mascul, care au primit extract din Agrimoniae herba in doza
de 6000 mg/kg intraperitoneal, s-a mentionat o diminuare a ac-
tivitatii motorii, cu reactie redusa, apoi din ce in ce mai slaba la
stimulii exogeni, cu dezvoltarea unei stdri terminale (gasping)
si decesul animalelor in decurs de 48 de ore a femelei si 96 de
ore a masculului. Convulsii nu s-au remarcat. Din cauza imposi-
bilitatii determinarii LD100%, nu s-a putut stabili LD50% dupa
metoda Kerber.

La toate celelalte doze administrate intragastral si intraperi-
toneal, nu s-a constatat decesul animalelor. La necropsie, la exa-
minarea organelor interne precum: limba, mucoasele cavitatii
bucale, dintii, traheea, esofagul, plamanii, inima, ficatul, rinichii,
splina, aorta, vezica urinara in loturile experimentale si cele de
control, la ambele metode de administrare, modificari patologi-
ce vizibile nu au fost stabilite.
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range of 5-25 pg/ml, and by correlation calculation was de-
termined Inhibitory Concentration (IC) 50 value. As a result of
evaluating the scavenger capacity extracts of Agrimonii herba,
Cicorii herba, by DPPH free radical method was determined a
good antioxidant capacity with activity of over 50% inhibition.
Antioxidant activity by the DPPH test indicates that the lower
of IC50, mentioning the higher antioxidant action: Agrimoniae
herba (1C50 = 45.557 pg/ml) Cichorii herba (IC50 =173.08 pg/
ml), which determined us to continue the studies on the prod-
ucts by determining the acute toxicity.

The result of the acute toxicity study, determined by the
fixed dose method with acute toxic class setting according to
TG 423 (Acute Toxic Class Method), indicates that there were
no changes in the behavior and spontaneous motor activity of
animals in the control and study groups. The animals were in
active movement, they used food and water. The condition of
the mucous membranes and the skin cover is recorded with-
out pathological changes. The coat of the animals was neat,
glossy, free of alopecia outbreaks, light yellow urine, retained
teeth, and the visible mucus was pale, glossy, smooth. The
mammary glands of the females on palpation without indu-
ration and without elimination. Male genital organs were ex-
pressed normally. Deformations or edema of the extremities
were not noted. Monitoring during the experimental process
of the feeding process did not reveal any changes between the
investigated and the control groups. There were no significant
differences in the body weight dynamics between animals in
the investigated and control group. Somewhat greater weight
gain was seen in control animals than in experimental groups.
Exploration did not have a statistically significant character,
but a trend. Upon administration of the reference substance
and dose of 200 mg/kg, enteral and intraperitoneal, and 7-day
surveillance, there were not observed changes in the behavior
of the animals or their death.

The administration of the investigated, intragastric and in-
traperitoneal substances at doses of 1000, 2000, 4000, 6000
mg/kg was characterized by a period of hypodinamia and re-
duction of the response to exogenous stimulants. All animals
returned to initial condition during the first 2 hours (for 1000
mg/kg, 2000 mg/kg) and 4-5 hours (for 4000 mg/kg, 6000
mg/kg). At the animals from the 6000 mg/kg doses, occasion-
al was observed loss appetite during the first 24 hours. For a
female and a male who received extract of Agrimoniae herba
dose of 6000 mg/kg intraperitoneally, there was observed a
decrease in motor activity, with reduced response, then weak-
er to exogenous stimuli, with the development of a gasping and
the death of the animals within 48 hours of the female and 96
hours of the male. The convulsions were not noticeable. Due to
the impossibility of LD100% determination, LD50% could not
be established using the Kerber method.

At all other doses administered in the intragastric and in-
traperitoneal ways, did not cause the death of the animals.
In necropsy, examining internal organs such as the tongue,
mucous membranes of the mouth, teeth, trachea, esophagus,
lungs, heart, liver, kidney, spleen, aorta, urinary bladder in the
experimental and control groups, there have not been estab-
lished pathologically visible changes.



Rezultatele obtinute ne-au permis sa stabilim ca la doza ma-
xima administratd in cadrul experimentului, care a corespuns
cu 6000 mg/kg pentru extractele obtinute din Agrimoniae her-
ba si Cichorii herba, la administrarea enterald pentru Cichorii
herba nu s-a constatat doza letala - LD = 0%. Procentajul ma-
xim de letalitate pentru extractul din Agrimoniae herba la ad-
ministrarea intraperitonealad (i/p) a fost stabilit la doza maxima
administrata de 6000 mg/kg. Astfel, matematic, prin metoda
proprortiilor, s-a calculat DL25% = 4412 mg/kg pentru extrac-
tul de Agrimoniae herba la administrare i/p. Pentru Cichorii
herba, nu a fost posibil de calculat indicii respectivi, din cauza
lipsei mortalitatii.

DL50% pentru extractele din Agrimoniae herba si Cichorii
herba, estimata conform metodei TG 423 (Acute Toxic Class Me-
thod) este >5000 mg/kg, ce caracterizeaza extractele studiate ca
fiind, practic, inofensive. Rezultatele detaliate ale investigatiilor
sunt prezentate in Tabelele 1-6.

Toxicitatea acutd a extractelor din Agrimoniae herba si Cichorii herba

The results obtained allowed us to establish that at the
maximum dose administered in the experiment which corre-
sponded to 6000 mg/kg for extracts obtained of Agrimoniae
herba and Cichorii herba, on enteral administration for Cichorii
herba did not find the lethal dose - LD = 0%. The maximum
lethality rate for extract of Agrimoniae herba on intraperito-
neal administration was established at the maximum dose of
6000 mg/kg. Thus, mathematically, by the properties method,
was calculated DL25% = 4412 mg/kg for extract of Agrimoni-
ae herba, intraperitoneal administration. For Cichorii herba,
it was not possible to establish those indices, due to lack of
mortality.

DL50% for extracts of Agrimoniae herba and Cichorii herba,
estimated according to the TG 423 (Acute Toxic Class Method),
is >5000 mg/kg, which characterizes the studied extracts as
practically harmless. The detailed results of the investigations
are presented in Tables 1-6.

Tabelul 1. Rezultatele toxicitdtii acute - administrare intragastrala (Extractum Agrimoniae herba).
Table 1. The results of acute toxicity - enteral administration (Extractum Agrimoniae herba).

masculi / males

femele / females total decese / total death

Doze / Doses

n deces / death n deces / death n deces / death
200 mg/kg 3 0 3 0 6 0%
1000 mg/kg 3 0 3 0 6 0%
2000 mg/kg 3 0 3 0 6 0%
4000 mg/kg 3 0 3 0 6 0%
6000 mg/kg 3 0 3 0 6 0%

Tabelul 2. Rezultatele toxicitatii acute - administrare intraperitonealad (Extractum Agrimoniae herba).
Table 2. The results of acute toxicity - intraperitoneal administration (Extractum Agrimoniae herba).

masculi / males

femele / females

total decese / total death

Doze / Doses

n deces / death n deces / death n deces / death
200 mg/kg 3 0 3 0 6 0%
1000 mg/kg 3 0 3 0 6 0%
2000 mg/kg 3 0 3 0 6 0%
4000 mg/kg 3 0 3 0 6 0%
6000 mg/kg 3 1 3 1 6 34%

Tabelul 3. Rezultatele toxicitatii acute - administrare intragastrald (Extractum Cichorii herba).
Table 3. The results of acute toxicity - enteral administration (Extractum Cichorii herba).

masculi / males

femele / females total decese / total death

Doze / Doses

n deces / death n deces / death n deces / death
200 mg/kg 3 0 3 0 6 0%
1000 mg/kg 3 0 3 0 6 0%
2000 mg/kg 3 0 3 0 6 0%
4000 mg/kg 3 0 3 0 6 0%
6000 mg/kg 3 0 3 0 6 0%
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Tabelul 4. Rezultatele toxicitatii acute - administrare intraperitoneala (Extractum Cichorii herba).
Table 4. The results of acute toxicity - intraperitoneal administration (Extractum Cichorii herba).

masculi / males

femele / females total decese / total death

Doze / Doses

n deces / death deces / death n deces / death
200 mg/kg 3 0 0 6 0%
1000 mg/kg 3 0 0 6 0%
2000 mg/kg 3 0 0 6 0%
4000 mg/kg 3 0 0 6 0%
6000 mg/kg 3 0 0 6 0%

Tabelul 5. Grupurile de control - administrare intragastrala (sol. NaCl 0,9%).
Table 5. Control groups - enteral administration (sol. NaCl 0,9%).

masculi / males

femele / females total decese / total death

Doze / Doses
n deces / death

deces / death n deces / death

sol. NaCl 0,9% 3 0

0 6 0%

Tabelul 6. Grupurile de control - administrare intraperitoneala (sol. NaCl 0,9%).
Table 6. Control groups - intraperitoneal administration (sol. NaCl 0,9%).

masculi / males

femele / females

total decese / total death

Doze / Doses
n deces / death

deces / death n deces / death

sol. NaCl 0,9% 3 0

0 6 0%

Tabelul 7. Determinarea clasei de toxicitate pentru extractele de Cichorii herba si Agrimoniae herba, conform TG

423: Acute Toxic Class Method (OECD).

Table 7. Determination of the toxicity class for extractum from Agrimoniae herba and Cichorii herba, on the bases of

TG 423: Acute Toxic Class Method (OECD).

Denumirea extractului
Name of the extract

Clasa de toxicitate
The toxicity class

DL50 estimat, mg/kg
Estimated DL50, mg/kg

Extractum Agrimoniae herba

Extractum Cichorii herba

5 (practic inofensiva)
5 (practically inoffensive)

5 (practic inofensiva)

>5000

>5000

5 (practically inoffensive)

Discutii

Studiul fitochimic si biologic al plantelor medicinale din
colectia Centrului Stiintific de Cultivare a Plantelor Medicinale
USMF ,Nicolae Testemitanu” ramane una din directiile prio-
ritare de cercetare. Antioxidantii sunt substante chimice care
neutralizeaza efectele radicalilor liberi si protejeaza organis-
mul uman, formand bariere succesive de protectie, In functie
de tipul de actiune asupra radicalilor. Studiile stiintifice con-
firma ca antioxidantii pot proteja celulele umane, ajutand la
distrugerea microorganismelor cu care corpul intra in contact.
Totodatd, antioxidantii sunt studiati pe larg si recunoscuti si
pentru faptul ca Incetinesc procesul de imbatranire. O parte
dintre antioxidanti sunt identificati in cantitati suficiente In

Discussion

The phytochemical and biological study of medicinal plants
from the colection of Scientific Center of Medicinal Plants Cul-
tivation of Nicolae Testemitanu SUMPh remains one of the
priority research directions. Interest in natural antioxidants,
especially those which comes from the medicinal plants, has
been increased in recent years, including through multiple
publications. Antioxidants are chemical substances that neu-
tralize the effects of free radicals and protect the human body,
forming successive barriers to protection, depending on the
type of action on the radicals. Scientific studies confirm that
antioxidants can protect human cells, helping to destroy the
microorganisms with which the body comes into contact. At



plante medicinale bogate in polifenoli, flavonoide, taninuri,
vitamine. In studiul nostru se prezinti cercetiri chimice si bi-
ologice ale extractelor obtinute din Argimoniae herba, Cichorii
herba, cu proprietadti antioxidante remarcabile, produse ve-
getale din colectia Centrului Stiintific de Cultivare a Plantelor
Medicinale USMF ,Nicolae Testemitanu”.

Metoda determinarii toxicitatii acute a extractelor obtinu-
te din Argimoniae herba, Cichorii herba, corespunde metodei
dozelor fixe cu stabilirea clasei toxice, prin administrare intra-
gastrala si intraperitoneala, conform TG 423 (Acute Toxic Class
Method). De mentionat c3, in realizarea studiului s-au preparat
concentratii in doze de 200 mg/kg, 1000 mg/kg, 2000 mg/kg,
4000 mg/kg si doza maxima 6000 mg/kg.

Conform datelor acestui studiu, se constatd o toxicitate
redusa atat la administrarea enterald, cat si administrarea in-
traperitoneald, ce caracterizeaza extractele obtinute din parti
aeriene de turita (Agrimoniae herba) si parti aeriene de cicoa-
re (Cichorii herba) ca fiind, practic, inofensive, cu clasa de to-
xicitate 5. Rezultatele obtinute pot servi ca o premiza pentru
continuarea studiilor preclinice si clinice de determinare a
inofensivitatii si eficacitatii pentru produsele mentionate, in
scopul obtinerii de fitopreparate noi in Republica Moldova.

Concluzii

1) Partile aeriene de turita si cicoare manifesta remarca-
bile proprietati antioxidante: Agrimoniae herba (1C50 =
45,557 ug/ml), Cichorii herba (IC50 = 173,08 pg/ml), cu
o corelare in continutul total de polifenoli, pentru turita
de 6,07% si, respectiv, cicoare - de 2,88%.

2)Doza maxima administrata in cadrul experimentu-
lui, care a corespuns cu 6000 mg/kg pentru extractele
obtinute din Agrimoniae herba si Cichorii herba la admi-
nistrarea enterala si cea intraperitoneald, pentru Cicho-
rii herba nu s-a constatat o doza letald (DL = 0%).

3) Studiul denota o toxicitate acuta redusa atat la adminis-
trarea enterala, cat si la administrarea intraperitoneald,
raportata la clasa de toxicitate 5, fapt ce poate servi
drept premiza pentru continuarea studiilor pentru ex-
tractele obtinute din Agrimoniae herba si Cichorii herba,
produse ce pot constitui o sursa valoroasa de materie
prima in obtinerea de noi fitopreparate.
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Toxicitatea acutd a extractelor din Agrimoniae herba si Cichorii herba

the same time, antioxidants are widely studied and recognized
for slowing the aging process. Some antioxidants are identifi-
ed in sufficient quantities in medicinal plants which are rich
in polyphenols, flavonoids, tannins, vitamins. The studies pre-
sent chemical and biological research of vegetable products:
Argimoniae herba, Cichoare herba, with remarkable antioxi-
dant properties, produced from the Scientific Center of Medi-
cinal Plants Cultivation of Nicolae Testemitanu SUMPh.

Method of determining the acute toxicity of extracts ob-
tained from Argimoniae herba, Cichoare herba corresponds to
the fixed dose method with toxic class setting by enteral and
intraperitoneal administration, according to TG 423 (Acute To-
xic Class Method). It should be noted that concentrations were
achieved in the study at doses of: 200 mg/kg, 1000 mg/kg,
2000 mg/kg, 4000 mg/kg and maximum dose 6000 mg/kg.
Larger doses have not been used, taking into account both the
requirements of international requirements and the impossi-
bility of increasing the volume of liquid.

According to the data of this study, reduced toxicity is ob-
served for both enteral administration and intraperitoneal ad-
ministration which characterizes the extracts obtained from
Argimoniae herba, Cichorsherba,as being practically harmless,
with toxicity class 5, and the results can serve as a prerequisite
for continuing preclinical and clinical studies to determine the
harmlessness and efficacy of these products, in order to obtain
new phytopreparations in the Republic of Moldova.

Conclusions

1) Aerial parts of agrimony and chicory exhibit remark-
able antioxidant properties: Agrimoniae herba (IC50 =
45.557 ng/ml), Cichorii herba (IC50 = 173.08 pg/ml)
with a correlation in total polyphenols, for agrimony -
6.07% and respectively chicory - 2.88%.

2) The results obtained allowed us to establish that the
maximum dose administered in the experiment which
corresponded to 6000 mg/kg for extracts obtained from
Agrimoniae herba and Cichorii herba at enteral and in-
traperitoneal administration, for Cichorii herba did not
confirm the lethal dose - DL = 0%.

3) The study indicate the reduced acute toxicity both at the
enteral and as well intraperitoneal administration, with
toxicity class 5, which may serve as a prerequisite for
continued studies on extracts obtained from Agrimoniae
herba and Cichorii herba, products which can constitute
a valuable source of material in the production of new
phytopreparations.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Membranele amniotice au fost utilizate cu succes ca pansa-
mente biologice, demonstrand aderenta buna la plaga, preve-
nirea pierderilor de lichide si cdldura, protectia mecanicg,
evitarea infectiilor bacteriene secundare si stabilitatea in con-
tact cu plaga. Totusi, studii suplimentare sunt necesare pen-
tru a elucida mecanismele acestei relatii dintre membrana
amniotica si recipient.

Ipoteza de cercetare

Cu scopul reducerii numdrului de complicatii, obtinerii
regenerdrii tesutului epitelial intr-un timp relativ scurt, s-a
cercetat aplicabilitatea si eficienta bioingineriei tisulare.

Noutatea adusa literaturii stiintifice din domeniu

Datele prezentate ar putea fi utile pentru diferiti specialisti
ai sistemului de sanatate care lucreaza in domeniul chirur-
giei. Terapia tisulard a demonstrat rezultate postoperatorii
satisfacatoare, fara complicatii majore, ceea ce confirma
siguranta procedurii.
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What is not known yet, about the topic

Amniotic membranes were successfully used as dressing,
demonstrating good adherence to wound, preventing fluid
and heat loss, mechanical protection, avoidance of secondary
bacterial infections and stable in contact with wound. Howev-
er, additional studies are needed to elucidate the mechanisms
of this relationship between the amniotic membranes and the
burn patient

Research hypothesis

In order to reduce the number of complications, to achieve
regeneration of the epithelial tissue in a relatively short time,
the need of implementing and efficiency of the tissue bioen-
gineering.

Article’s added novelty on the scientific topic

The data presented in this clinical case might be useful for
various members of the healthcare system, working in the
area of surgery. Tissue therapy demonstrated postoperative
satisfactory results with no significant complications, fact that
confirms the safety of this procedure.
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Rezumat

Introducere. O noua frontiera in tratamentul clinic al bolii
combustionale este reprezentata de terapia tisulara. Multi oa-
meni renumiti In intreaga lume s-au folosit de aceasta metoda
de tratament care, anterior, era inaccesibila tuturor, cunoscuta
sub denumirea de terapie tisulara. Din acest motiv, este pe
deplin justificatd preocuparea clinicienilor, dar mai ales a
cercetdrii medicale din ultimele decenii, pentru gasirea unor
solutii eficiente in obtinerea unor substituienti tegumentari,
cu ajutorul carora sa se inlocuiasca pielea compromisa si sa
se mentina functiile de baza ale organismului uman, agresat.

Material si metode. Lucrarea a fost conceputda ca un
studiu prospectiv, descriptiv, a unui lot de 24 de pacienti
cu arsuri de gr. IIIAB si IV, In tratamentul carora s-a utilizat
membrana amniotica in calitate de pansament biologic tem-
porar (14 barbati si 10 femei). Cazurile au fost distribuite in
2 esantioane: esantionul bolnavilor carora li s-a aplicat pe lo-
curile donore - 14 pacienti si esantionul bolnavilor, carora li
s-a aplicat pe plagi post-arsurd, dupa debridare tangentiala -
10 pacienti. Bolnavii au fost investigati conform standardelor
nationale In vigoare.

Rezultate. Alotransplantul a purtat un caracter temporar,
pana la pregatirea satisfacdtoare a plagii pentru autodermo-
plastie. S-a observat o accelerare a formarii tesutului granular
si, respectiv, a scurtdrii perioadei preoperatorii pana la auto-
dermoplastie, de la 10,2 zile in cazul tratamentului standard,
cu repansari multiple, pana la 6,5 zile, In cazul utilizarii MA.

Concluzii. Membrana amnioticd reprezinta un material
de acoperire a plagilor, accesibil din punctul de vedere al
disponibilitatii, prepararii si stocarii. Fiind subtire si flexibila,
membrana amniotica este aplicatd cu usurinta pe diverse
suprafete si adera intim la patul plagii.

Cuvinte cheie: arsurd, substituient al pielii, membrana
amniotica.

Introducere

Posibilitatea efectudrii unui tratament cu ajutorul terapiei
tisulare, care poate fi apoi folosita pentru acoperirea unor
mari defecte tegumentare, reprezinta o remarcabila realizare a
cercetdrii medicale si ingineriei tisulare, pusa la indemana cli-
nicienilor. Pornind de la faptul deja cunoscut, cel al capacitatii
epiteliului uman de a se reinnoi periodic, s-a cautat si s-a gasit
o0 metoda prin care sa se obtind regenerarea tesutului epitelial
intr-un timp relativ scurt, prin tehnici complexe de laborator,
cunoscute, generic, sub denumirea de bioinginerie tisulara.

Un rol deosebit de important in realizarea unei aparari
eficiente Impotriva atacului factorilor externi il constituie te-
gumentele, care reprezinta o barierd interpusa Intre organis-
mul uman si mediul extern. Pielea este organul cel mai expus
la agresiunea directa a factorilor din exterior, este un organ
ce se refnoieste rapid. In piele se contin celulele stem regio-
nale si ea dispune de posibilitati inalte regeneratorii. Pielea a
fost genetic inzestrata cu calitati specific, menite sa confere o
rezistenta crescuta la traumatism. Versalitatea tegumentului
uman se manifestd, Indeosebi, printr-o mare capacitate de re-
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Abstract

Introduction. A new frontier regarding clinical treatment
of “combustion illness” is represented by tissue therapy. A lot
of well known physicians around the world used this kind of
treatment, which was previously inaccessible to ordinary peo-
ple, known as tissue therapy. On these premises physician’s
concern but mostly last decade’s medical research, regarding
finding a suitable solution on obtaining new skin substituting
materials which can replace the damaged skin and maintain
the normal functioning of damaged human body, is fully justi-
fied.

Material and methods. The research was designed as a
descriptive - prospective study - of a group of 24 patients with
burns gr. [IIAB and IV was conducted, amniotic membrane as a
temporary biological dressing was used (14 men and 10 wom-
en) in this treatment. The cases were divided into two groups:
the group of patients AM was applied to donor sites skin - 14
patients and the group of patients AM was applied on post-
burn wounds after tangential debridement - 10 patients. The
patients were investigated in accordance with national stan-
dards.

Results. The allograft had a temporary character until
wound adequate preparation for autodermoplasty. An accele-
ration of granulation tissue formation and respectively shorte-
ning of preoperative period until autodermoplasty from 10.2
days in case of standard treatment with multiple dressing to
6.5 days in case of MA use was observed.

Conclusions. Amniotic membrane is wound covering ma-
terial accessible in terms of availability, preparation and stor-
age. Being easy to apply, it is also flexible, making it possible
for amniotic membrane to be applied to various surfaces. It
has the property to adhere intimately to the wound bed and is
easily removed from necessity.

Key words: burn, skin substituent, amniotic membrane.

Introduction

The possibility to perform treatment using tissue therapy
which can then be used to cover large skin defects can be a
remarkable achievement of medical research and tissue en-
gineering for clinicians. Based on the already known fact, of
human epithelium ability to renew periodically, a method to
achieve regeneration of the epithelial tissue in a relatively
short time via the complex laboratory techniques, known ge-
nerically as the tissue bioengineering was searched and found.

An important role in achieving an effective defense against
external factors attack pertains to teguments. This is the “bar-
rier” interposed between body and external environment.
Skin is the most exposed organ to direct aggression of exter-
nal factors, an organ that renews quickly, containing regional
stem cells and it has high regenerating possibilities. Skin was
genetically endowed with specific qualities meant to confer
increased resistance to traumatism. Versatility of human skin
is manifested in particular by a high capacity for regeneration
after directly trauma, but in some cases - serious trauma, deep
burns, circulatory disorders - require special treatment. Re-



generare dupa traumatismele directe, insa, in unele cazuri -
traumatismele grave, arsurile profunde, tulburarile circulato-
rii - necesita un tratament special. Regenerarea se realizeaza,
in fapt, prin vindecare (cicatrizare). Ca urmare a distrugerii
integritatii si continuitatii cutanate, apar defectele tegumen-
tare. Acoperirea cat mai rapida a defectelor cutanate a consti-
tuit intotdeuna o adevarata provocare pentru chirurgi, fie ca
acestea s-au produs prin traumatisme acute, fie cd sunt secun-
dare unor nozologii.

Terapia tisulard este o metoda eficienta, inovationala, de
tratament a bolii combustionale si de intinerire a organismu-
lui, in genere. Deficitul de informatii veridice a dezvoltat in
jurul terapiei tisulare numeroase mituri si prejudecati. Tera-
pia tisulara sau de regenerare a permis obtinerea rezultatelor
clinice de o noua calitate in diverse domenii ale medicinei: on-
cologie, traumatologie, ginecologie, hematologie, endocrino-
logie, cardiologie, obstetrica, neurologie si neurochirurgie etc.
Baza terapiei tisulare este prezenta in preparatele biologice
folosite a celulelor stem, fibroblastelor, keratinocitelor, pre-
cum si substituientilor tesutului cutanat.

Celulele stem sunt principiul de baza al organismului. Din
ele deriva toate cele 240 de tipuri de celule specializate si
tesuturi ale corpului. Un mare numar de celule stem se contin
in sangele din cordonul ombilical, in embrionul uman, in
complexul placentar, In maduva osoasa a adultilor. Principala
caracteristicd a acestora este capacitatea de autosustinere.
Adica, celulele stem, teoretic, sunt vesnice. Sangele ombilical
este sursa cea mai preferata de celule stem din multe puncte
de vedere. in primul rand, nu exista probleme etice, care inter-
zic primirea acestuia. in al doilea rand, atrage facilitatea pro-
cedurii de selectare a mononuclearelor. Iar in al treilea rand,
dupa continutul celulelor stem si celulelor timpurii predece-
sori, acesta nu este mai putin pretios decat maduva osoasa,
dar dupi capacitatea proliferativa - este mai pretios. In plus,
atunci cand se compara compozitia celulelor din sangele perif-
eric si cablul de sange, au fost relevate diferente semnificative
in compozitia lor subpopulationala: in sangele din cordonul
ombilical predomina celule supresori neactivate, imature, ce
exclude dezvoltarea conflictului dintre grefa si recipient.

Experienta mondiala de utilizare a celulelor stem din cor-
donul de sange in tratamentul arsurilor, patologiilor ereditare
de celule din sange si bolile de natura netumorala este des-
tul de larga. Dupa cum este raportat in multe lucrari, spectrul
de activitate al celulelor stem nu este limitat la restaurarea
sistemului de formare a sangelui, iar reactia organismului la
introducerea preparatului nu este previzibila. Un interes spe-
cial il reprezinta pansamentele sintetice si biologice, care se
considera a fi mai eficiente decat cele conventionale, deoarece
asigura un microclimat mai corespunzator pentru vindecarea
umeda a leziunii. Caracteristicile acestor pansamente cuprind
protectia fata de contaminare, flexibilitate mare, permit eva-
porarea apei, au preturi mici si sunt usor de aplicat. Unele
dintre ele pot fi utilizate in calitate de proteza cutanata in
urma excizarii arsurii, pentru inchiderea temporara a leziu-
nii, pana in momentul disponibilitatii unei cantitati suficiente
de autogrefa. Pansamentele sintetice sunt materiale fabricate
de om, relativ ieftine, eficiente si usor de depozitat. Exista
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generation is accomplished, in fact, by healing (cicatrization).
Skin defects occur following skin integrity and continuity de-
struction. Skin defects rapid covering was always a challenge
for surgeons, whether they were produced by acute trauma or
by nosology.

Tissue therapy is an effective and innovative method of
burning disease and body rejuvenation treatment in gen-
eral. Scientific insufficient support of information developed
around the tissue therapy numerous ignorant and prejudiced
publications. Tissue or regeneration therapy allowed to obtain
clinical outcomes by new quality in different areas of medi-
cine: oncology, traumatology, gynecology, hematology, endo-
crinology, cardiology, obstetrics, neurology and neurosurgery
etc. The base of tissue therapy is presence in the used biologi-
cal compositions of stem cells, fibroblasts, keratinocytes and
skin tissue substitutes.

Stem cells are the basic principle of the body they produce
240 specialized types of cells and tissues of the body. A large
number of stem cells are contained in umbilical cord blood,
in human embryos, placental complex in adult bone marrow.
Their main feature is self-sustaining ability. That is, the stem
cells are theoretically everlasting. Umbilical blood is the most
preferred source of stem cells from different points of view.
First, there is not ethical problems which prohibit receiving
it, secondly - facilitating selection procedure of mononucle-
ated cells, thirdly according to content of stem cells and early
predecessor cells, it is not less precious than bone marrow but
by proliferative capacity - it is more precious. Additionally
comparing peripheral blood cells composition and cord blood
significant differences in their subpopulation composition
in umbilical cord blood non-activated suppressor, immature
cells prevail were revealed which excludes transplant disease
development against of the owner.

Worldwide experience of stem cells use from umbilical
cord blood in the treatment of burns, hereditary pathologies
of blood cells and non-tumorigenic diseases is quite wide, but,
as shown in many works, the spectrum of activity of cells is
not limited to restoration of blood forming system, the body’s
reaction to preparation introduction is not predictable. Spe-
cial interest is paid to biological and synthetic dressings which
are considered to be more efficient than conventional ones,
because it provides a more suitable microclimate for lesion
humid healing. Characteristics of these dressings include
protection at contamination, high flexibility, allows water
evaporation, they are low-priced and are easy to apply. Some
of them can be used as prosthetic skin after burn excision for
temporary closure of the lesion, to sufficient autografts quan-
tity availability. Synthetic dressings are handmade materials
relatively inexpensive, effective and easy to store. There are
also a large number of bandages. They can be classified into
films, foams, gels and compositions. Some of them are used
as bandages in burns and as skin tissue substitutes. Biological
bandages are natural tissues, usually comprising layers of col-
lagen, elastin and lipids. These can be divided into allografts
(human) and xenografts (animal). Perhaps according to au-
tografts, they are the best bandages as possess the following
characteristics: reduce water loss by evaporation, calorific
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un numar mare de asemenea pansamente. Acestea pot fi cla-
sificate in filme, spume, compozitii si geluri. O parte dintre
acestea sunt utilizate atat ca pansamente in arsuri, cat si ca
substituienti ai tesutului cutanat. Pansamentele biologice sunt
tesuturi naturale, care contin, de obicei, straturi de colagen,
elastina si lipide. Acestea pot fi divizate Tn homogrefe (umane)
si xenogrefe (animale). Probabil, dupa autogrefd, acestea sunt
considerate a fi cele mai bune pansamente, deoarece poseda
urmatoarele caracteristici: reduc pierderea apei prin evapo-
rare, pierderea calorica si deshidratarea unei leziuni deschise,
previn colonizarea, reduc numarul bacteriilor de pe suprafata
leziunii si previn leziunea fizica a tesutului granular subiacent.

Homogrefa, heterogrefa si membrana amniotica au fost
printre primii Inlocuitori cutanati, folositi temporar in terapia
arsilor. Materialele respective au oferit unele functii benefice:
plaga arsa devine mai putin dureroasa, diminueaza pierderile
lichidiene si proteice, zonele donatoare au timp sa se re-epitel-
izeze, se reduce contaminarea externa si scade concentratia
germinilor in plaga.

Dar, initial, plaga trebuie debridatd, deoarece umezeala si
mediul cald al escarei sunt favorabile dezvoltarii bacteriilor si
conduc la infectia plagii si pierderea completa de piele, in po-
fida pansamentului biologic.

Daca plaga a fost debridata si rezultd un tesut granular cu-
rat, cu o concentatie a germenilor sub 10° per gram de tesut,
pansamentul biologic poate ajuta la pregatirea patului pentru
autogrefa. Similar, arsurile cu pierdere incompleta de piele pot
fi tratate cu pansament biologic pentru asistarea vindecarii.
Dacd densitatea microbiand este mai mare de 10° per gram
de tesut, pansamentul va fi schimbat la cel mult 8 ore (unii
practicieni folosesc agenti topici antibacterieni, cu pansam-
ente clasice frecvente, pana la obtinerea unei concentratii a
germenilor satisfacatoare). Dacd numarul bacteriilor este de
10° per gram de tesut, pansamentul va fi schimbat zilnic, iar
daca acesta este sub 10° per gram de tesut, pansamentul poate
fi schimbat si la 2-3 zile, daca nu exista alte motive de a amana
autogrefarea.

Deoarece primul tel in terapia plagii arse este transformar-
ea unei plagi deschise intr-una inchisa, printre criteriile alege-
rii pansamentului biologic mentionam: aderenta la plaga, pre-
venirea pierderilor de lichide si caldurd, protectia mecanica,
evitarea infectiilor bacteriene secundare, sa fie netoxic, nean-
tigenic si stabil in contact cu plaga. Membranele amniotice au
fost utilizate cu succes ca si pansamente, dar au fost tolerate
slab de catre pacienti si nu sunt bune in prevenirea pierderii
apei prin evaporare. Davis a utilizat membrana amniotica pen-
tru prima data in scopul pregatirii paturilor recipiente pen-
tru grefarea pielii. Membranele extraembrionice fetale sunt
compuse dintr-o membrand amniotica interna si o membrana
externd, numita corion. Dupa separarea componentelor mem-
branelor, se observa o suprafata mezenchimala a membranei
amniotice si a corionului, care constituie suprafata cu ajutorul
careia membrana poate fi aplicata.

Membrana amniotica este un material disponibil si relativ
ieftin, oferind, pe langa stimularea unei rapide re-epitelizari in
arsurile superficiale si promovarea epitelizarii in arsurile cu
pierderea completa de piele. Membrana este spalata cu hipo-
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loss and dehydration of open lesions, prevent colonization, re-
ducing the number of bacteria on lesions wound surface and
prevent physical damage of granulation tissue underlying it.
Homograft, heterograft and amniotic membrane were among
the first artificial cutaneous temporarily use in burned ther-
apy, these materials offer some beneficial functions: burned
wound becomes less painful, reduces fluid and protein loss,
donor sites have time for re-epithelialization, reduces external
contamination and wound germ concentration in the wound.

Wound must be initially debrided because moisture and
bedsores warm environment are favorable for bacterial
growth and lead to wound infection and complete loss of skin
despite biological bandage.

If wound was debrided and a clean granulation tissue with
a concentration of germs less than 10° per gram of tissue re-
sulted, biological bandage may help to prepare vessel bed for
autograft. Similarly, burns with incomplete loss of skin can be
treated with biological bandage to assist healing. If microbial
concentration is greater than 10° per gram of tissue, bandage
will be changed at least every 8 hours (some use topical an-
tibacterial agents with frequent classical bandages until ob-
taining satisfactory concentration of germs). If concentration
is 10° per gram of tissue, bandage will be changed every day,
and if it is less than 10° per gram of tissue bandage may be
changed every 2-3 days if there are no reasons to delay auto-
graft. Since the first goal in wound burn therapy is transforma-
tion of open in closed wounds, between criteria for choosing
biologic dressing should be mentioned: adherence to wound,
preventing fluid and heat loss, mechanical protection, avoid-
ance of secondary bacterial infections, to be nontoxic, non
antigenic and stable in contact with wound. Amniotic mem-
branes were successfully used as dressing, but are poorly tol-
erated by patients and are not good in water loss by evapora-
tion prevention. Davis used amniotic membrane for the first
time to prepare beds containers for grafting skin. Fetal extra
embryonic membranes are composed of inner amniotic mem-
brane and outer membrane called chorion. After membranes
components separation a mesenchymal surface of amniotic
membrane and chorion is observed, which is the surface with
which the membrane can be applied.

Amniotic membrane is easily available and relatively inex-
pensive provide besides a quick re-epithelialization in super-
ficial burns and promote epithelialization in burns with com-
plete loss of skin. Membrane is washed with 0.25% sodium
hypochlorite, 200,000 units of penicillin and stored at 40°C
up to 9 months, allowing access to a desired amount at any
time. Amniotic membranes decrease pain, loss of fluid and
proteins and protect uncured areas up to permanent coating
layer application. The method of choice in medical practice
is — autodermoplasty. However, this method has a significant
disadvantage, namely new graft formation instead of wound
sample take making impossible to use this technology in vast
burns. For the treatment of deep burns and large areas that
replace skin or accelerates grafts epithelialization auto trans-
plantation. In different etiology diseases treatment cell thera-
py method gives positive results, even if diagnosis sounds like
a verdict and disease is considered incurable.



clorit de sodiu 0,25%, penicilina 200.000 unitati si stocata la
40°C pana la 9 luni, permitand, astfel, accesul la o cantitate
dorita in orice moment. Membranele amniotice scad durerea,
pierderea lichidiana si cea de proteine, protejeaza suprafetele
nevindecate pana la aplicarea unui invelis permanent.

Metoda de electie in practica medicald o constituie auto-
dermoplastia. Insi, aceasti metodi are un dezavantaj sem-
nificativ si anume, formarea unei noi plagi in locul prelevarii
grefei, faicand, astfel, imposibila folosirea acestei tehnologii in
arsurile vaste. In tratamentul bolilor de diferita etiologie, me-
toda de terapie celulara ofera rezultate pozitive.

In rezultatul dezvoltarii biotehnologiilor, a aparut posibi-
litatea cresterii pe medii de culturg, in conditii de laborator, a
keratinocitelor, cu ulterioara transplantare pe plagile granu-
lante (Green H., Rheinwald J., 1979).

Material si metode

Pe parcursul anilor 2015-2016, in Centrul Republican de
Leziuni Termice al Spitalul Clinic de Traumatologie si Ortope-
die, s-a efectuat un studiu descriptiv, prospectiv, pe o serie
de 24 de pacienti cu arsuri de gr. [IIAB si 1V, In tratamentul
cdrora s-a utilizat membrana amniotica (MA) in calitate de
pansament biologic temporar (14 barbati si 10 femei). La 14
pacienti, MA s-a aplicat pe locurile donore de piele, iar la 10
dintre ei - pe plagi post-arsurd, dupa debridare tangentiala.
Lotul martor a inclus 32 de bolnavi cu arsuri de gr. I[I-1II-1V,
extinse pe o suprafatd corporala intre 5% si 60%. Arsurile de
gr. Il au fost tratate cu pansamente simple, Iimbibate cu sol.
Betadina 10%, pansamente atraumatice si unguente hidroso-
lubile. Pansamentele, imbibate cu sol. Betadina diluata 1:1, se
aplicau nemijlocit pe plagile pacientilor, carora li s-au efectuat
plastii cutanate, zona donatorie fiind ingrijita traditional, cu
pansamente aseptice.

Rezultate

Conform profunzimii leziunii termice, distributia persoa-
nelor a fost urmadtoarea: 4 (16,7%) - arsuri de gr. 114, 10
(41,7%) - arsuri de gr. 11IAB, 8 (33,3%) - arsuri de gr. [IIB-1V
si 2 (8,3%) - arsuri de gr. [V. (Figura 1).

Aplicarea membranei amniotice s-a efectuat pe plagile
post-arsura, dupa debridarea tangentiald in 10 cazuri, dintre
care, In 8 cazuri, arsura a fost de gr. I1l si in 2 cazuri - de gr. IV.

Alotransplantul a purtat un caracter temporar, pana la
pregdtirea satisfacatoare a plagii pentru autodermoplastie.
S-a observat o accelerare a formarii tesutului granular si,
respectiv, a scurtarii perioadei preoperatorii pana la auto-
dermoplastie de la 10,2 zile, In cazul tratamentului standard,
cu repansari multiple, pana la 6,5 zile, in cazul utilizarii MA.
La fel, a fost influentata si durata de spitalizare a pacientilor
respectivi, cu scurtarea ei de la o medie de 21,3 zile, In cazul
pacientilor tratati prin metodele standard, pandla 17,5 zile, la
pacientii tratati cu MA.

Distributia pacientilor internati, conform grupelor de varsts,
a fost urmatoarea: 21-45 de ani - 22 (68,7%) de pacienti, 45-60
de ani - 7 (21,8%) pacienti, peste 60 de ani - 3 (9,3%) pacienti
(Figura 2).

Distributia pacientilor dupa gradul arsurilor superficiale si
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As a result of biotechnologies development, there was the
possibility of laboratory keratinocytes production on culture
media (Green H., Rheinwald J., 1979) with subsequent trans-
planting on granulate wounds.

Material and methods

During 2015-2016 in Republican Center of Thermic Le-
sions, Clinical Hospital of Traumathology and Orthopedics,
was performed a prospective, descriptive study on a group of
24 patients with burns gr. [IIAB and IV. The amniotic mem-
brane (MA) as a temporary biological dressing was used (14
men and 10 women) in this treatment. In 14 patients, MA was
applied to donor sites skin, but in 10 of them on post-burn
wounds after tangential debridement. Control group included
32 patients with burns of II-1II-IV groups estimated between
5% and 60% of body surface, Il group wound being treated
with simple dressings of 10% Betadine solution, atraumatic
dressings and water-soluble ointments. Dressings soaked with
Betadine solution diluted 1:1 are applied directly to wounds of
patients who undertook skin plasty, donor surface being cared
with traditional aseptic dressings.

Results

Percentage distribution of examined person from group I
after the throughout depth of thermal injury: 4 (16.7%) pre-
sented the third degree burns of I11A group, 10 (41.7%) - 111AB
group of burns 8 (33.3%) - IIIB-1V group of burns, 2 (8.3%)
burns of IV group (Figure 1).

Application of amniotic membrane was performed on post-
burn wounds after tangential debridement in 10 cases, where
from eight cases of III degree burn and 2 cases of group IV.

The allograft had a temporary character until wound ad-
equate preparation for autodermoplasty. An acceleration of
granulation tissue formation and respectively shortening of
preoperative period until autodermoplasty from 10.2 days in
case of standard treatment with multiple dressing to 6.5 days
in case of MA use was observed. Hospitalization period of pa-
tients was also influenced with its shortening from average
length of 21.3 days for patients treated by standard methods
to 17.5 days for patients for whom MA treatment was used.

Distribution of patients admitted to hospital by age, was
the following: 21-45 years - 22 (68.7%) patients, 45-60 years
-7 (21.8%) patients over 60 - 3 (9.3%) patients (Figure 2).

Superficial burns of II-1IIA group - 10 (31.2%) patients,
profound IIIB-1V group 22 (68.7%) - patients. So, among the
examined patients the third degree burns prevailed only those
of III B-1V, but those with superficial lesion of II, IIIA degree
had a low percentage (Figure 3).

Percentage distribution of individuals examined in group I
by total area of thermal injury: in 6 (18.7%), they constituted
up to 5%, to 10 (31.2%) amounted to 10% burns, 13 (40.6%)
- burns up to 20% of body surface, 2 (6.2%) to 30% of body 1
(3.1%) more than 30% of body surface (Figure 4).

In 14 cases, MA was used on donor areas of autograft,
where 11 thigh location cases, but in 3 cases on trunk, but in
one of these patients was used, and on remaining granulating
wounds. In case of application to donor wound an accelera-
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profunde a fost urmatoarea: arsuri superficiale, gr. [I-11I1A - 10 tion of epithelialization process was observed and resulted in
(31,2%) pacienti; arsuri profunde, gr. lIIB-1V - 22 (68,7%) de earlier wound closure, concurrently with septic complications
pacienti. Asadar, printre bolnavii examinati, au predominat cei reduction and the need of post-operative dressings’ elimina-
cu arsuri de gradul I1IB-1V (Figura 3). tion. MA is applied to wound after removing the blood and

Distributia procentuald a persoanelor din lotul martor, in covered with atraumatic dressing. It adheres intimately to
functie de suprafata totala a leziunii termice a fost urmatoarea: wound bed and detaches when wound is completely epitheli-
6 (18,7%) pacienti - pand la 5%, 10 (31,2%) pacienti au avut alized. In patients to whom donor bed membrane was applied
suprafata arsa pana la 10%; 13 (40,6%) pacienti au avut arsa faster regeneration in average 7 days was observed compared
pana la 20% din suprafata corpului, iar 2 (6,2%) - pana la to the patients treated with standard method, where regener-
30%. Un pacient (3,1%) a fost ars pe mai mult de 30% din ation occurred for 12.4 days. Simultaneously decrease in dolor
suprafata corpului (Figura 4). syndrome intensity in the postoperative period was observed.

In 14 cazuri, MA s-a utilizat pe zonele donore de autogrefs, Considering the fact that MA is applied only once and remains
dintre care, In 11 cazuri cu localizare pe coaps3, iar in 3 cazuri on the wound throughout postoperative period, patient dis-
- pe trunchi; la unul dintre pacienti, MA s-a aplicat si pe plagi comfort and cost of consumables reduction due to need for re-
granulare restante. In cazul aplicirii pe pligile donore, s-a ob- peated dressing changes elimination was highlighted. Apply-
servat o accelerare a procesului de epitelizare si, In rezultat, ing MA as temporary dressing of granular wound, amniotic foil
o Inchidere mai precoce a plagii, concomitent cu reducerea was protection barrier of granulations against injuries, shear
complicatiilor septice si eliminarea necesitatii pansamen- forces and fluid loss.

m2145ani/yo. MW46-60ani/y.o. m>60ani/y.o.
mgr. 1A mgr. IlIAB mgr. llIB-IV mgr. IV

Fig. 1 Utilizarea membranei amniotice in diverse Fig. 2 Repartizarea pacientilor pe grupuri de varsta.
grade ale arsurilor. Fig. 2 Patients repartition by age groups.

Fig. 1 Use of amniotic membranes in various degrees

of burns.

6.25% 3.15%

)

m leziuni superficiale II-IIA / superficial injuries I1-111A E<5% W6-10% W 11-20% mM21-30% ® >30%

M leziuni profunde II1B-1V / deep injuries 1IB-1V

Fig. 3 Repartitia pacientilor dupa gradul arsurilor Fig. 4 Repartitia pacientilor dupa suprafata totala de
superficiale si profunde (%). afectare prin arsuri (%).
Fig. 3 Patients distribution by superficial and deep Fig. 4 Patients distribution by total burn area (%).

burns degree (%).



telor postoperatorii. MA se aplica pe plaga dupa inlaturarea
sangelui si se acopera cu pansament atraumatic. Ea adera
intim la patul plagii si se detaseaza odata ce plaga este com-
plet epitelizata. La pacientii carora li s-a aplicat membrana
amniotica pe patul donator, s-a observat o regenerare mai
rapida, in mediu, de 7 zile, comparativ cu pacientii tratati prin
metoda standard, la care regenerarea a survenit timp de 12,4
zile. Concomitent, s-a observat si o scadere a intensitatii du-
rerii postoperatorii.

Deoarece MA se aplica o singura data si ramane pe plaga
pe toata perioada postoperatorie, s-a evidentiat si reducerea
discomfortului pacientului si a costului consumabilelor me-
dicale, datorita evitdrii pansamentelor repetate. La aplicarea
MA 1n calitate de pansament temporar al plagilor granulare
restante, foita amniotica a jucat rolul unei bariere de protectie
a granulatiei contra traumatismelor, fortelor de forfecare si a
pierderilor de lichid.

In 3 cazuri s-a constatat rejectarea MA din cauza prezentei
Stafilococcus aureus pe plagile granulare.

Discutii

Beneficiile de baza a utilizarii MA 1n tratarea suprafetelor
arse au fost: reducerea intensitatii durerii, scaderea ratei de
infectii, diminuarea pierderilor de electroliti, proteine si apa
la nivelul plagii post-arsura. La fel, s-a ameliorat proprietatea
de bariera mecanica de protectie contra fortelor de forfecare,
traumatismelor minore a plagilor. La folosirea MA pe plaga
debridata in arsurile de gr. IIIB, se stimuleaza producerea
tesutului granular Intr-un timp mai scurt, ceea ce face posibil
mai rapid de a acoperi definitiv plaga cu autogrefi de piele. In
cazul plagilor cu arsuri de gr. IIIA, MA accelereaza epitelizarea.
La utilizarea MA in calitate de pansament biologic a locului do-
nator de autogrefd, se usureaza epitelizarea plagii, cu consti-
tuirea unui epiteliu nou, mai subtire si mai fin, decat in cazul
tratamentului standard.

Concluzii

1) Membrana amniotica reprezinta un material de acoperire
a plagilor accesibil din punct de vedere al disponibilitatii,
prepararii si stocarii. Fiind subtire si flexibild, membrana
amniotica este usor aplicabila pe diverse suprafete, adera
intim la patul plagii si este usor Inlaturata la necesitate.

2) Beneficiile de baza sunt scaderea intensitatii durerii, ra-
tei de infectii si diminuarea pierderilor de electroliti, pro-
teine si apa la nivelul plagii post-arsura. La fel, manifesta
o proprietate de bariera mecanica de protectie contra
fortelor de forfecare, traumatismelor minore ale plagilor.

3) La folosirea pe plaga debridata cu arsura de gr. 1IIB,
membrana amnioticd stimuleaza producerea tesutului
granular Intr-un timp mai scurt, ceea ce face posibil mai
rapid de a acoperi definitiv plaga cu autogrefa de piele,
iar 1n plagile arse de gr. IIIA, se accelereaza epitelizarea
si regenerarea, cu formarea unui tesut mai subtire si mai
fin decat in cazul tratamentului standard.
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Terapia tisulard cu membrand amnioticd in tratamentul bolnavilor cu leziuni termice

In 3 cases, MA rejection was determined due to Staphylo-
coccus aureus present on granulating wounds as a result of
poor drain.

Discussion

Basic benefits are lowering dolor syndrome, decrease of
infection rate, electrolytes loss, proteins and water reduc-
tion from wound post burning. The same is protection of me-
chanical barrier property against shear forces, minor trauma
wounds. Using on debrided wound of IIIB group stimulates
production of granulation tissue in lesser time period, mak-
ing possible to cover quicker definitely wound with autograft
skin, and on wounds of IIIA group this leads to promote epi-
thelialization reducing regeneration time. Using as biological
dressing of autograft donor site this promote wound epithe-
lialization with new epithelium establishment thinner and
smoother than the standard therapy.

Conclusions

1) Amniotic membrane is wound covering material acces-
sible in terms of availability, preparation and storage. Be-
ing easy to apply, it is also flexible, making it possible for
amniotic membrane to be applied to various surfaces. It
has the property to adhere intimately to the wound bed
and is easily removed from necessity.

2) Basic benefits lower dolor syndrome, decrease rate of in-
fection, reduce electrolytes, proteins and water loss from
the wound post burn. The same is mechanical barrier
property of protection against the shear forces, minor
trauma wounds.

3) Using debrided wound of IIIB group stimulates produc-
tion of granulation tissue in less time, making it possible
to quickly cover wound with skin autograft permanently,
and in IIIB wounds this leads to promoting epitheliali-
zation reducing regeneration time. Using as biological
dressing the autograft donor site promotes epithelializa-
tion of wound with new thinner and smoother epithe-
lium establishment than the standard therapy.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Cu toate ca torsiunea ovariang, fiind o urgenta medicala,
a antrenat o multime de cercetdtori in elaborarea anumitor
algoritmi de diagnostic cat mai rapid, sunt frecvente cazurile
cand acest diagnostic nu este stabilit corect sau este unul
tardiv, existand o carenta a markerilor specifici, sensibili si
precoce, ai starii patologice respective.

Ipoteza de cercetare

Identificarea, in literatura stiintifica contemporana, a in-
dicilor de laborator utili asigurarii diagnosticului corect si in
termen optim de torsiune ovariana.

Noutatea adusa literaturii stiintifice din domeniu

A fost evidentiat rolul unor parametri de laborator in pre-
cizarea diagnosticului de torsiune de ovar.

Rezumat

Introducere. Torsiunea ovariand este o patologie care
trebuie diagnosticata corect si rapid. Starea se incadreaza in
urgentele ginecologice care pot determina diferite complica-
tii, inclusiv, deces. Deoarece aceasta nu poate fi intotdeauna
exclusa prin examen clinic si prin metode imagistice, este ne-
cesara antrenarea altor investigatii care ar sustine sau ar ex-
clude afectiunea si ar determina un management corect din
partea medicului.
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What is not known yet, about the topic

Although ovarian torsion, being a medical emergency, has
involved a lot of researchers to develop some diagnostic al-
gorithms as quickly as possible, it is common for this diagno-
sis not to be properly determined or to be established late,
being a deficiency of specific, sensitive and early markers of
the respective pathological condition.

Research hypothesis

Identification in the contemporary scientific literature of
useful laboratory indices to ensure the correct and in a good
time diagnosis of ovarian torsion.

Article’s added novelty on this scientific topic

The role of some laboratory parameters in the diagnosis of
ovarian torsion diagnosis was highlighted.

Abstract

Introduction. Ovarian torsion is a pathology that must
be diagnosed correctly and quickly, fitting into gynecological
emergencies that can cause various complications, including
death. Because it can not be excluded by clinical examination
and imaging, it is necessary to know other investigations that
would support or exclude the disease and would lead to pro-
per management by the physician.



Biochemical markers in ovarian torsion

Material si metode. A fost cercetata literatura de speci-
alitate referitoare la torsiunea ovariang, din anul 2010 pana
1n 2017, din baza de date PubMed, utilizdndu-se urmatoarele
cuvinte cheie: , ovarian torsion”, ,adnexal torsion”.

Rezultate. in torsiunea ovariani, care are manifestiri cli-
nice nespecifice, nu intotdeauna metodele imagistice pot ex-
clude sau confirma diagnosticul. Fiind o problema de sanatate
care poate fi intalnita la orice varstd, necesita o buna cunoas-
tere pentru a exclude potentialele efecte negative ale unui
diagnostic tardiv. Se mentioneaza ca, laparoscopia ar asigura
diagnosticul corect, Insa trebuiesc evaluate si potentialele ris-
curi ale interventiei, mai ales, cand procedura este efectuata
femeilor insarcinate. Astfel, s-au gasit informatii stiintifice im-
portante care reflecta aplicabilitatea indicilor de laborator in
aprecierea diagnosticului de torsiune ovariana. Au fost selec-
tate 37 de articole care au fost incluse in bibliografia finala.

Concluzii. Diagnosticul torsiunii ovariene, ca si in oricare
alta patologie, se stabileste in baza anamnezei, datelor clinice
si celor paraclinice. Datele anamnezei si ale examenului clinic
sunt nespecifice si pot face dificila stabilirea diagnosticului.
Rezultatele investigatiilor imagistice pot fi neclare. Respectiv,
posibilitatea de a testa anumiti indici de laborator ar fi utila
pentru luarea deciziei finale, cu un rezultat cat mai bun. in lite-
raturd sunt date despre diferiti markeri biochimici care ar aju-
ta medicul sa ia o decizie corecta. Totusi, o parte dintre acestia
sunt insuficient studiati, iar utilitatea lor in practica clinica ur-
meaza a fi demonstrata.

Cuvinte cheie: torsiune ovariana, torsiune anexiala, mar-
keri biochimici.

Introducere

Orice situatie, in care se Intrerupe vascularizarea unui
organ este periculoasa, iar interventia cat mai rapida a medi-
cului este foarte importantd atdt pentru pastrarea adecvata a
structurii, cat si pentru asigurarea unei functionari ulterioare
adecvate.

Torsiunea ovariana este o rotire totala sau partiala a ova-
rului, trompei uterine sau a ambelor 1n jurul axei lor vascula-
re, care, pentru solutionare, necesita interventie chirurgicala
promptd, cu scopul restabilirii unei circulatii adecvate [1].
Fluxul sangvin venos este afectat primul, urmat de compro-
miterea fluxului arterial, ceea ce duce la congestie, edem, is-
chemie si, in cele din urma, la necroza [2]. In cazurile in care
afectiunea este diagnosticata precoce, ovarul poate fi detorsio-
nat, iar activitatea acestuia se poate restabili [3].

Printre urgentele ginecologice, torsiunea ovariana ocupa
locul cinci, cu o prevalenta de 2,7% [3-6] pana la 3% [3, 4], in-
talnindu-se la orice varsta [6, 7]. Ovarele sanatoase se pot roti
injurul axei lor cu o incidenta ce variaza de la 16% panala 49%
[8]. Se estimeaza cd 70-80% dintre cazuri se inregistreaza la
femei de varsta reproductiva, iar 12-25% dintre femeile cu tor-
siune suntinsircinate [7]. In sarcini, afectiunea are o incidenta
de, aproximativ, 1-10/1000 sarcini [9] pana la 1/5000 sarcini
[10], conform diferitor surse. Incidenta afectiunii la femeile cu
varsta sub 20 de ani este de 4,9/100,000 [5, 6,8, 11, 12], iar la
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Material and methods. It has been researched the speci-
alized literature on ovarian torsion, from 2010 to 2017, from
the PubMed database, using the following keywords: ,ovarian
torsion”, ,adnexal torsion”.

Results. In ovarian torsion, which has non-specific clini-
cal manifestations, imaging methods can not always exclude
or confirm the diagnosis. Being a health problem that can be
encountered at any age, it requires good knowledge to rule
out the potential negative effects of a late diagnosis. It is men-
tioned that laparoscopy would assure the correct diagnosis,
but the potential risks of the intervention should be evaluated,
especially when the procedure is performed on pregnant wo-
men. Thus, important scientific information has been found
that reflects the applicability of laboratory indices in assessing
the ovarian torsion diagnosis. 37 articles were selected and in-
cluded in the final bibliography:.

Conclusions. Diagnosis of ovarian torsion, as well as other
pathologies, is based on anamnesis, clinical and paraclinical
data. Anamnesis and clinical examination data may be non-
specific and can make it difficult to establish the diagnosis.
The results of imaging investigations may be unclear, requi-
ring the knowledge of laboratory indices that would be useful
in making the final decision with the best possible result. Vari-
ous biochemical markers are available in the literature to help
the doctor make the right decision. However, some of these are
insufficiently studied, and their utility in clinical practice is to
be demonstrated.

Key words: ovarian torsion, adnexal torsion, biochemical
markers.

Introduction

Any situation in which an organ’s vascularization is inter-
rupted is dangerous, and the physician’s prompt intervention
is very important both for proper maintenance of the structu-
re and for proper subsequent functioning.

Ovarian torsion is a complete or partial rotation of the ova-
ry, the fallopian tube or both around their vascular axis, which,
for resolution, requires prompt surgical intervention to resto-
re adequate circulation [1]. Venous blood flow is affected first,
followed by compromise of arterial flow, leading to conges-
tion, edema, ischemia, and ultimately to necrosis [2]. In cases
where the disease is diagnosed early, the torsion of the ovary
can be removed and its activity may be restored [3].

Among gynecological emergencies, ovarian torsion ranks
fifth, with a prevalence of 2.7% [3-6] to 3% [3, 4], encounter-
ing at any age [6, 7]. Healthy ovaries can rotate around their
axis with an incidence ranging from 16% to 49% [8]. It is as-
sessed that 70-80% of cases appear in women of reproductive
age and 12-25% of women with torsion are pregnant [7]. In
pregnancy, the disorder has an incidence of about 1-10/1000
pregnancies [9] to 1/5000 pregnancies [10], according to dif-
ferent sources. The incidence of the disease in women under
the age of 2015 4.9/100,000 [5, 6, 8, 11, 12], and in the pediat-
ric group frequently twists the healthy ovaries [8], more than
50% of the patients with torsion aged under 15 having nor-



grupul pediatric se torsioneaza frecvent ovarele sanatoase [8].
Mai mult de 50% dintre pacientele cu torsiune cu varsta sub
15 ani au avut ovare normale [13]. La adulti, torsiunea este
frecvent legata de un ovar anormal (chistadenom benign, sin-
dromul de hiperstimulare ovariana, sindromul ovarului poli-
chistic etc.) [14].

Se cunoaste faptul ca torsiunea ovariana reprezinta o ur-
genta ginecologica [11, 15], a cdrei rezolvare cu succes este
determinata de momentul precizarii diagnosticului si de tim-
pul interventiei.

Diagnosticul este dificil, deoarece prezentarea clinica
este variabila si adesea inseldtoare [3]. Durerea este cea mai
frecventd acuza in torsiunea ovariana [6-8, 16], cu debut acut
[6, 17, 18], de obicei, localizata unilateral [6, 7], In cadranul
abdominal inferior [7]. Insa, durerea poate fi si episodica intr-
o torsiune intermitenta [19]. Alte simptome sunt greatd, voma,
febra [3, 8, 17, 18, 20], simptome urinare inferioare (disurie,
retentie urinara), sensibilitate si singerare vaginala [20], iar
intr-o torsiune prelungita, anexa se poate necrotiza si chiar in-
fecta, determinand aparitia semnelor peritoneale [18]. Febra,
de obicei, indica necroza ovariana [2, 4].

Durerea pelviand acuta este un simptom care este departe
de a fi specific doar torsiunii ovariene, iar atunci cand apare
la femeile care nu sunt insarcinate, aceasta sugereaza o gama
larga de diagnostice ginecologice si gastrointestinale [14], di-
agnosticul diferential incluzand apendicita, colecistita, boala
inflamatorie pelvina, ruptura de chist benign anexial, calculi
in sistemul urinar [3], sarcina ectopica, colita [18] etc. Astfel,
interventia poate fi intarziata din cauza manifestarilor clinice
nespecifice ale bolii [19, 20].

Un diagnostic cat mai rapid este esential pentru a preveni
pierderea anexei sau ovarului [3], deoarece durerea care du-
reaza mai mult de 10 ore este asociatad cu dezvoltarea necrozei
[5, 16]. Totusi, o durata a ischemiei care ar provoca schimbari
ireversibile nu este cunoscuta [2].

In diagnosticul torsiunii ovariene, investigatiile imagisti-
ce de prima alegere sunt cele ultrasonografice [2, 21]. Ultra-
sonografia transvaginald este una dintre primele investigatii
recomandate [14]. Absenta fluxului sangvin indica torsiunea
[2]. Totusi, In cele mai multe studii, precizia diagnosticului
ultrasonografic preoperator este de numai 23-66% [3], iar
prezenta vascularizarii anexei, determinata prin imagistica
Doppler, nu exclude diagnosticul de torsiune [8, 22, 23]. Ova-
rele care apar fara modificari pe ecografie pot duce la intar-
zierea diagnosticarii torsiunii ovariene [8]. Alte investigatii
complementare, cum ar fi tomografia computerizata (CT) sau
rezonanta magneticd nucleara (RMN) sunt mentionate a fi
aplicate in practica clinica [2, 10]. Totusi, CT are o senzitivitate
scazuta si nu este recomandata in torsiunea anexiala [2]. RMN
are avantajul ca poate vizualiza fazele incipiente ale edemului
ovarian si infarctului hemoragic [10], dar este nespecifica, ne-
putand evalua fluxul sangvin spre ovar [2]. Pe langa acestea,
CT si RMN mai au dezavantajul ca sunt investigatii costisitoare
si nu pot fi efectuate in oricare centru medical sau department
de urgenta.

Diagnosticul definitiv poate fi facut numai prin explorare
chirurgicald [4, 24], metodele imagistice putand oferi doar
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mal ovaries [13]. In adults, the torsion is frequently associated
with an abnormal ovary (benign cystadenoma, ovarian hyper-
stimulation syndrome, polycystic ovary syndrome etc.) [14].

It is known that ovarian torsion represents a gynecological
emergency [11, 15], whose successful resolution is related to
the time of the diagnosis and the time of the intervention.

Diagnosis is difficult because clinical presentation is vari-
able and often misleading [3]. Pain is the most frequent com-
plaint in ovarian torsion [6, 8, 16], with acute onset [6, 17, 18],
usually located unilaterally [6, 7], in the lower quadrant [7].
However, the pain can also be episodic in an intermittent tor-
sion [19]. Other symptoms include nausea, vomiting, fever [3,
8, 17, 18, 20], lower urinary symptoms (dysuria, urinary re-
tention), tenderness and vaginal bleeding [20], and in a pro-
longed torsion, the adnexa can be necrotic and even infected,
causing the appearance of peritoneal signs [18]. Fever usually
indicates ovarian necrosis [2, 4].

Acute pelvic pain is a symptom that is far from specific to
ovarian torsion only, and when it occurs in non-pregnant wom-
en, it suggests a wide range of gynecological and gastrointesti-
nal diagnoses [14], differential diagnosis including appendici-
tis, cholecystitis, pelvic inflammatory disease, ruptured benign
adnexal cysts, urinary system calculi [3], ectopic pregnancy,
colitis [18] etc. Thus, intervention may be delayed due to non-
specific clinical manifestations of the disease [19, 20].

An early diagnosis is essential to prevent loss of adnexa or
ovary [3], because the pain lasting more than 10 hours is as-
sociated with the development of necrosis [5, 16]. However, a
duration of ischemia that would cause irreversible changes is
not known [2].

In the diagnosis of ovarian torsion, the first choice imag-
ing investigations are the ultrasounds [2, 21]. Transvaginal ul-
trasonography is one of the first recommended investigations
[14]. The absence of blood flow indicates torsion [2]. However,
in most studies, the accuracy of the preoperative ultrasono-
graphic diagnosis is only 23-66% [3] and the presence of the
vascularization of the adnexa determined on the Doppler im-
aging does not exclude torsion diagnosis [8, 22, 23]. The ova-
ries without changes on ultrasound may lead to delayed diag-
nosis of ovarian torsion [8]. Other complementary investiga-
tions such as computed tomography (CT) or nuclear magnetic
resonance (MRI) are reported to be applied in clinical practice
[2, 10]. However, CT has a low sensitivity and is not recom-
mended in the adnexal torsion [2]. MRI has the advantage of
being able to visualize the incipient stages of ovarian oedema
and haemorrhagic infarction [10] but is unspecific, unable to
assess blood flow to the ovary [2]. In addition, CT and MRI still
have the disadvantage that they are costly investigations and
can not be performed in any medical center or emergency de-
partment.

Final diagnosis can only be done by surgical exploration
[4, 24], imaging methods can only provide suggestive data for
torsion [24]. Very interesting is the fact that in about 56% of
patients operated with this diagnosis, torsion was not deter-
mined [17]. Thus, the “gold standard” in the diagnosis of ovar-
ian torsion is laparoscopy [15, 20]. However, only in 10-44%
of cases with this pre-diagnosis is confirmed the torsion [15],
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date sugestive pentru torsiune [24]. Foarte interesant este
faptul c3, la aproximativ 56% de paciente operate avand acest
diagnostic, nu a fost determinata torsiunea [17]. Astfel, ,stan-
dardul de aur” in diagnosticul torsiunii ovariene este laparos-
copia [15, 20]. Ins3, doar in 10-44% de cazuri cu acest dia-
gnostic pezumtiv se confirma torsiunea [15], de aceea, cand se
decide a se apela la chirurgie, trebuiesc luate in consideratie
efectele adverse ale acesteia, mai ales daca urmeaza a fi
efectuata femeilor insarcinate [9].

Un diagnostic incorect si un tratament intarziat pot avea
consecinte asupra fertilitatii, pot duce la dezvoltarea peritoni-
tei si chiar se poate solda cu moarte [18, 25], ca si consecinta a
tromboflebitei pelviene [26].

Luand in consideratie cele mentionate, cercetatori din in-
treaga lume Incearca sa gaseasca indici de laborator care ar
ajuta la diagnosticarea torsiunii. Acest articol are rolul de a
prezenta cele mai recente descoperiri in domeniu care ar sus-
tine diagnosticul de torsiune ovariana si ar orienta medicii
spre un tratament corect.

Material si metode

A fost cercetata literatura de specialitate referitoare la
torsiunea ovariang, din anul 2010 pana in 2017, din baza de
date PubMed, utilizindu-se urmatoarele cuvinte cheie: ,ovari-
an torsion”, ,adnexal torsion”. Au fost selectate articolele care
contineau informatii despre diagnosticul torsiunii ovariene.
S-au luat in consideratie si articolele care prezentau rezulta-
tele cercetdrilor experimentale preclinice referitoare la indicii
de laborator care ar ajuta la precizarea diagnosticului.

Rezultate

Intr-un proces inflamator din organism, leucocitele sangvi-
ne sunt un parametru important, numarul acestora crescand
si in torsiunea ovariana [25]. Leucocitoza este o manifestare
nespecifica [3, 10, 20], intalnit, dupa diferite surse, la 27-50%
[18], 20-56% de paciente cu torsiune [2], inclusiv, la gravide [9].
Leucocitoza este, de obicei, usoara [6, 7, 18], fiind determinata,
dupa datele unor cercetdtori, de necroza anexei cu asocierea
infectiei [20]. Ins3, in torsiune, numarul leucocitelor este mai
mic decat In apendicita acuta [18], fiind un element al diagnos-
ticului diferential.

Mult mai util in evaluarea torsiunii ovariene este mentionat
raportul neutrofile-limfocite (NLR). In acest context, am iden-
tificat doua studii care au cercetat NLR. Se specifica faptul ca
NLR este un indice inflamator important, ieftin si care in cazuri
de urgenta poate fi obtinut rapid [25]. NLR poate avea valoare
diagnostica si poate ajuta chirurgii in procesul de luare a de-
ciziilor, permitand o interventie chirurgicala in timpi adecvati,
cu pastrarea ovarelor, deoarece s-a constatat ca NLR a fost mai
mare la pacientele cu necroza ovariana [27].

Astfel, In studiul retrospectiv caz-control si de diagnostic,
efectuat de Yilmaz M. si coaut., ce a inclus 44 de paciente cu
torsiune ovariana si 92 de paciente in grupul de control, s-a
stabilit ca numarul de neutrofile la pacientele cu chist ovarian
torsionat s-a majorat semnificativ, comparativ cu cel al grupu-
lui de control, iar numarul de limfocite a scazut [27].
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therefore, when there is to decide to perform surgery, its ad-
verse effects should be considered, especially if it is to be done
on women pregnant [9].

An incorrect diagnosis and delayed treatment may have
consequences on fertility, may lead to the development of
peritonitis, and may even lead to death [18, 25] as a conse-
quence of pelvic thrombophlebitis [26].

Considering the above, researchers from all over the world
are trying to find laboratory indices that would help diagnose
the torsion. This article aims to present the latest findings in
the field that would support the diagnosis of ovarian torsion
and guide doctors to correct treatment. The identified mark-
ers are presented in the Results chapter.

Material and methods

It has been researched the specialized literature on ovarian
torsion, from 2010 to 2017, from the PubMed database, using
the following keywords: ,ovarian torsion’; ,adnexal torsion”.
Articles containing information about ovarian torsion dia-
gnosis were selected. There were considered also the articles
presenting the results of preclinical experimental research on

laboratory indices that would help to establish the diagnosis.

Results

In an inflammatory process in the body, blood leukocytes
are an important parameter, their number also increasing in
ovarian torsion [25]. Leukocytosis is a nonspecific manifes-
tation [3, 10, 20], found, by various sources, in 27-50% [18],
20-56% of patients with torsion [2], including also pregnant
women [9]. Leukocytosis is usually mild [6, 7, 18], determined,
according to some researchers data, by necrosis of the adnexa
with the association of infection [20]. However, in torsion, the
leukocyte count is lower than in acute appendicitis [18], being
an element of differential diagnosis.

Much more useful in evaluating ovarian torsion is the neu-
trophil-lymphocyte ratio (NLR). In this context, we identified
two studies that investigated the NLR. It is specified that NLR
is an important, inexpensive inflammatory index and can be
obtained quickly in emergency situations [25]. NLR can have
diagnostic value and help surgeons in the decision-making
process, allowing a surgical intervention in a good time with
ovaries preservation, as NLR was found to be higher in pati-
ents with ovarian necrosis [27].

Thus, in the retrospective case-control and diagnostic study
performed by Yilmaz M. et al.,, which included 44 patients with
ovarian torsion and 92 patients in the control group, was esta-
blished that the number of neutrophils in patients with tor-
sioned ovarian cysts significantly increased compared to the
control group, and the number of lymphocytes decreased [27].

Another retrospective study by Ercan O. et al, including
27 patients with adnexal torsion and 30 patients in the con-
trol group, showed that the leukocyte and neutrophil counts
were higher in the torsion group compared to the control
group. However, the amount of lymphocytes determined was
lower in the torsion group [25]. In literature, lymphopenia in
acute ischemia is considered to be a response to endogenous



Un alt studiu retrospectiv, efectuat de Ercan 0. si coaut., ce
a inclus 27 de paciente cu torsiune anexiala si 30 de paciente
in grupul de control, a Inregistrat ca valorile leucocitelor, re-
spectiv, al neutrofilelor, au fost mai mari la grupul cu torsiune
comparativ cu grupul de control. Insi, cantitatea de limfoci-
te determinata a fost mai mica in grupul cu torsiune [25]. In
literatura se mentioneaza ca limfopenia in ischemia acuta este
considerata a fi un raspuns la cresterea cortizolului endogen
in situatii de stres [27]. In consecint, NLR determinat a fost
semnificativ mai mare in grupul cu torsiune si in procesul de
diagnostic un NLR >3 a fost stabilit ca un marker mai sensibil
decat numarul mare de leucocite [25].

O altd constatare a cercetarii noastre este ca la paciente cu
torsiune ovariana, in investigatii de laborator, se poate deter-
mina anemie [28]. Totusi, anemia in torsiunea ovariana este
foarte rar intalnit3, iar dezvoltarea acesteia este consecinta
necrozei hemoragice. Aceste situatii pot pune viata pacientei
in pericol si sunt descrise cazuri cand a fost necesara chiar
transfuzie sangvina [20].

Proteinele de faza acutd au fost si ele cercetate in conditiile
torsiunii ovariene. Proteina C reactivda (PCR) este produsa
de ficat ca raspuns la IL-6 [29], iar nivelul acesteia creste in
inflamatie si necroza tisulara [12]. Cercetatorii sugereaza ca
in torsiunea ovariana o crestere a PCR este mai probabil legata
de prezenta necrozei [2], iar in contextul unui diagnostic
diferential, valorile inregistrate sunt mai mici decat in apendi-
cita acuta [18]. Astfel, valorile crescute de proteina C reactiva
sunt caracteristice mai mult pentru apendicitd, decat pentru
torsiune [2].

Chiar daca in studii experimentale pe animale proteina C
reactiva s-a aratat a fi un indice de laborator util in diagnostic
[30], in studiul efectuat de Topg¢u H. O. si coaut., care a inclus
17 femei insarcinate, cu torsiune confirmata chirurgical si 34
in grupul de control, nivelul PCR a fost crescut, insa a fost simi-
lar in ambele grupuri. Astfel, s-a constatat ca PCR este inutila
in precizarea diagnosticului [9]. La fel, valori crescute ale PCR
la paciente cu torsiune, care aveau varsta <18 ani, au fost ra-
portate in studiul facut de Smorgick N. si coaut. De asemenea,
studiul a constatat ca nu sunt diferente statistic semnificative
intre nivelurile de PCR inregistrate la pacientele diagnosticate
cu torsiune in perioada premenarhala si postmenarhala [31].

intr-un studiu, efectuat de Karaman E. si coaut., care a in-
clus paciente ce au fost repartizate in doua grupuri: grupul 1
- paciente cu ovare normale, torsionate, si grupul 2 - paciente
cu ovare torsionate, cu formatiuni de volum sau chisturi, nu
s-au inregistrat diferente statistic semnificative in ceea ce
priveste datele de laborator, incluzand hemoglobina, leucoci-
tele, proteina C reactiva [8].

O alta proteina de faza acuta, identificata ca fiind utila in
diagnosticul torsiunii ovariene, intr-un studiu experimental,
efectuat pe sobolani de laborator, a fost PTX3. Aceasta apartine
familiei pentraxinelor. La moment, PTX-urile sunt impartite in
doua grupe: PTX-uri scurte (de exemplu, proteina C reactiva)
si PTX lungi (de exemplu, PTX3). PTX3 este un mediator infla-
mator produs de diferite celule, cum ar fi celulele granuloase
ovariene, macrofage, celulele endoteliale, celulele musculare
netede, adipocite, celulele dendritice si fibroblaste, la sem-
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cortisol growth in stressful situations [27]. Consequently, the
determined NLR was significantly higher in the torsion gro-
up and in the diagnosis process a NLR >3 was established as
a more sensitive marker than the high number of leukocytes
[25].

Another finding of our research is that in patients with ova-
rian torsion, in laboratory investigations, anemia can be deter-
mined [28]. However, anemia in ovarian torsion is very rare,
and its development is due to hemorrhagic necrosis. These si-
tuations can put the patient’s life at risk, and there are descri-
bed cases where even blood transfusion was required [20].

Acute phase proteins were also investigated under ovarian
torsion. Reactive protein C (PCR) is produced by the liver in
response to IL-6 [29], and its level increases in inflammation
and tissue necrosis [12]. Researchers suggest that in ovarian
torsion an increase in PCR is more likely to be related to the
presence of necrosis [2], and in the context of a differential
diagnosis, the values recorded are lower than in acute appen-
dicitis [18]. Thus, elevated C-reactive protein values are more
characteristic of appendicitis than torsion [2].

Although in animal experimental studies the C-reactive
protein was shown to be a laboratory parameter useful in the
diagnosis [30] in the study by Top¢u H. O. et al, which inclu-
ded 17 pregnant women with surgically confirmed torsion
and 34 in the control group, the PCR level was increased, but
was similar in both groups, and thus found to be useless to
establish the diagnosis [9]. Similarly, elevated PCR values in
patients with torsion aged <18 years were reported in the stu-
dy by Smorgick N. et al. The study also found that there were
no statistically significant differences between the PCR levels
recorded in patients diagnosed with torsion in the premenar-
chal and postmenarchal period [31].

In a study by Karaman E. et al, which included patients
who were divided into two groups: group 1: patients with nor-
mal twisted ovaries, and group 2: patients with twisted ova-
ries with ovarian mass or cysts, there were no statistically sig-
nificant differences in laboratory data, including hemoglobin,
leukocytes, reactive C protein [8].

Another acute phase protein, identified as useful in the
diagnosis of ovarian torsion, in an experimental study per-
formed on laboratory rats was PTX3. This belongs to the
pentraxin family. At the moment, PTXs are divided into two
groups: short PTXs (for example, reactive C protein) and long
PTXs (for example, PTX3). PTX3 is an inflammatory mediator
produced by various cells, such as ovarian granulocytes, mac-
rophages, endothelial cells, smooth muscle cells, adipocytes,
dendritic cells and fibroblasts, to proinflammatory signals.
Thus, in the study of Akman L. et al, plasma levels of PTX3
increased significantly in the torsion group compared to the
control group [29].

In disorders characterized by ischemia and necrosis an in-
crease of interleukin 6 (IL-6) was detected. Researchers have
also determined that in ovarian torsion the level can be high.
Thus, in the study by Zangene M. et al, it has been reported
that an increased serum of IL-6 value, together with a sugges-
tive Dopplerography for torsion, may help physicians to decide
the need for surgery [3]. In other research it is mentioned that
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nalele proinflamatorii. Astfel, in studiul lui Akman L. si coaut.,
valorile plasmatice ale PTX3 au crescut semnificativ in grupul
cu torsiune, comparativ cu grupul martor [29].

In afectiuni caracterizate prin ischemie si necrozi s-a de-
tectat o crestere a interleukinei 6 (11-6). Cercetdtorii au stabilit
ca si in torsiunea ovariana nivelul acesteia poate fi unul inalt.
Astfel, in studiul facut de Zangene M. si coaut,, s-a inregistrat
ca o valoare crescuta a I1-6 serice, impreuna cu o Dopplero-
grafie sugestiva pentru torsiune, pot ajuta medicii sa decida
necesitatea interventiei chirurgicale [3]. In alte cercetiri se
mentioneaza cad I1-6 ar putea ajuta la diagnosticare [2, 32],
fiind un marker identificat ca fiind semnificativ crescut la fe-
mei cu torsiune confirmata [2]. De asemenea, in studiul lui
Christopoulos G. si coaut., se releva faptul ca I1-6 ar putea fi un
test util in diagnosticul torsiunii ovariene [33].

D-dimerul este definit ca produsul de degradare a fibrinei,
iar determinarea acestuia ofera informatii importante despre
formarea fibrinei si procesul de fibrinoliza din compartimen-
tul vascular [17]. Utilitatea in diagnosticul torsiunii poate fi
datoratd faptului ca in procesul patologic se observd, initial,
o trombozi venoasi, apoi - una arteriald [17, 34]. In conditii
fiziologice, sistemele coagulant si anticoagulant sunt in echili-
bru, iar cand acest echilibru este perturbat, sistemul fibrinoli-
tic este activat. Fibrina, care este produsa in timpul coagularii,
este transformata in produse de degradare a fibrinei. Unul
dintre produsele finale care se formeaza prin stabilizarea
produsilor de degradare ai fibrinei este D-dimerul. Astfel, for-
marea patologica de cheaguri sangvine in organism determina
o crestere a nivelului plasmatic al D-dimerilor [17]. Intr-un
studiu experimental pe sobolani, Kart C. si coaut. au determi-
nat niveluri crescute ale D-dimerilor in plasma subiectilor cu
ovare torsionate [34]. In studiul efectuat de Topcu H. si coaut.,
s-a stabilit o crestere statistic semnificativa a nivelului seric al
D-dimerilor in cazul pacientelor insarcinate cu diagnosticul de
torsiune anexiala, comparativ cu grupul de control [9].

In studiul efectuat de Incebiyik A. si coaut., la 34 de pa-
ciente care au fost supuse laparoscopiei, s-au masurat D-dime-
rii. Nivelul D-dimerilor la cele care aveau torsiune anexiald a
fost statistic semnificativ mai mare comparativ cu cele care au
fost supuse interventiei pentru tumori ovariene benigne [17].

O alta constatare interesantd a fost facuta in studiul pre-
clinic al lui Karatas Gurgun A. si coaut., care a inclus 3 grupuri
experimentale: unul de control si doud cu torsiune de 4 ore si
respectiv 24 ore. Acestia au determinat ca D-dimerii in grupul
cu torsiune de 4 ore a fost statistic mai mare decat la sobolanii
din grupul de control si grupul cu torsiune de 24 ore, iar con-
cluziile cercetatorilor au fost ca D-dimerii pot fi un marker mai
valoros n afectiuni precoce. Acest studiu a aratat ca D-dimerii
pot fi markeri ai torsiunii ovariene in perioada acut3, nivelu-
rile acestora reducandu-se cu cresterea duratei torsiunii [15].

Speciile reactive de oxigen, derivate dintr-un ovar ce este
supus ischemiei, pot reduce capacitatea albuminei de a lega
metalele de tranzitie, conducand la generarea unei variante
metabolice a proteinei cunoscuta sub numele de albumina is-
chemic modificata (IMA) [24]. Astfel, s-a constatat ca IMA este
un biomarker seric caracteristic mai mult pentru ischemie,
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IL-6 could help the diagnose [2, 32], being a marker identified
as significantly elevated in females with confirmed torsion [2].
Also, in the study by Christopoulos G. et al, it is emphasized
that I1-6 could be a useful test in the diagnosis of ovarian tor-
sion [33].

D-dimer is defined as the fibrin degradation product, and
its determination provides important information about fibrin
formation and the fibrinolysis process in the vascular com-
partment [17]. Utility in the diagnosis of torsion may be due
to the fact that in the pathological process is initially observed
venous thrombosis, and then an arterial [17, 34]. Under physi-
ological conditions, the coagulant and anticoagulant systems
are in balance, and when this balance is disturbed, the fibrino-
lytic system is activated. Fibrin, which is produced during co-
agulation, is converted into fibrin degradation products. One
of the final products that is formed by stabilizing fibrin degra-
dation products is D-dimer. Thus, the pathological formation
of blood clots in the body causes an increase in the plasma lev-
el of D-dimers [17]. In an experimental study on rats, Kart C.
et al. determined elevated levels of D-dimers in the plasma of
subjects with twisted ovaries [34]. In the study by Topgu H. O.
et al., a statistically significant increase in the serum level of D-
dimers was established in the pregnant patients with adnexal
torsion diagnosis compared to the control group [9].

In the study conducted by Incebiyik A. et al.,, 34 patients
who underwent laparoscopy were measured D-dimers. The
level of D-dimers in those with adnexal torsion was statisti-
cally significantly higher compared to those who underwent
surgery for benign ovarian tumors [17].

Another interesting finding was made in the preclinical
study of Karatas Gurgun A. et al., which included 3 experimen-
tal groups: one control and two with torsion for 4 hours and
24 hours, respectively. They determined that D-dimers in the 4
hours torsion group were statistically higher than in rats from
the control group and the 24 hours torsion group, and the
researchers’ conclusions were that D-dimers may be a more
valuable marker in early illnesses. This study showed that D-
dimers may be a valuable marker of ovarian torsion during the
acute period, their levels decreasing with the increase of the
torsion duration [15].

Oxygen reactive species derived from an ischemic ovary
may reduce the capacity of albumin to bind transition metals,
leading to the generation of a metabolic variant of the protein
known as ischemically modified albumin (IMA) [24]. Thus, it
has been found that IMA is a more characteristic serum bio-
marker for ischemia than necrosis [28]. This has been investi-
gated in laboratory animals as well as in humans.

In the experimental rat study of Aran T. et al, has been
shown that the IMA level increased significantly in the ovar-
ian ischemia group compared to the control group. However,
it has not been studied at that time whether there is a cor-
relation between IMA levels and histopathological changes in
the ovary [28]. Another preclinical research had the purpose
to complete the knowledge about IMA implications in ovar-
ian torsion. Thus, Yildirim A. et al,, have determined a positive
correlation between the IMA level and the histopathological
changes, suggesting that besides the fact that IMA is a marker



decat pentru necroza [28]. Aceasta a fost cercetata atat la ani-
male de laborator, cat si la om.

In studiul experimental pe sobolani al lui Aran T. si coaut.,
s-a demonstrat ca nivelul IMA a crescut semnificativ in grupul
cu ischemie ovariand, comparativ cu grupul martor. Cu toate
acestea, nu a fost studiat, la momentul respectiv, daca exista
o corelatie intre nivelurile IMA si modificarile histopatologice
din ovare [28]. O alta cercetare preclinica a avut scopul sa
completeze cunostintele despre implicatiile IMA 1n torsiunea
ovariana. Astfel, Yildirim A. si coaut., au determinat o corelatie
pozitiva intre nivelul IMA si modificarile histopatologice, su-
gerand ca, pe langa faptul ca IMA este un marker al torsiunii
ovariene, aceasta mai poate indica severitatea modificarilor
histopatologice ale ovarului torsionat [19]. Totusi, studiul pre-
clinic al lui Karatas Gurgun A. si coaut., nu a inregistrat cres-
teri statistic semnificative ale IMA in grupurile cu torsiune.
Cresterea mentionata era la limita pragului de semnificatie in
grupul care a fost supus torsiunii ovariene pentru o perioada
de 24 ore, iar concluziile cercetatorilor au fost ca IMA poate
avea o mai mare importanta in situatiile cu o durata mare
a ischemiei [15]. intr-un studiu clinic, Guven S. si coaut,, au
examinat 34 de paciente cu durere pelviana si 40 de subiecti
de control. Conform datelor inregistrate despre nivelul IMA,
a fost posibila stabilirea prezentei sau absentei torsiunii, la
valori ale IMA 20,7045 unitati de absorbtie (ABSU) [24]. Alti
markeri, determinati n serul sangvin la paciente, sunt dial-
dehida malonica (MDA), activitatea antioxidanta totala (TAS),
activitatea oxidanta totala (TOS), avand capacitatea de a sus-
tine ipoteza credrii conditiilor dezvoltarii stresului oxidativ in
torsiunea ovariana [24].

O alta constatare a investigatiilor de laborator in torsiunea
ovariand este piuria sterila, mentionandu-se cd, aproximativ
la jumatate dintre paciente, in analiza de urina se evidentiaza
piurie fara bacteriurie [23].

in literatura gisim date despre markerii tumorali care
ar trebui evaluati preoperator in caz de torsiune, incluzand
CA125, AFP (alfa-fetoproteina) [5, 6], si HCG (gonadotropina
corionica umana), pentru o decizie chirurgicala corecta [5],
iar ovarele suspecte cu formatiuni maligne trebuind inldtura-
te. Gonadotropina corionica umana, determinatd in ser, poate
indica o sarcina sau o tumoare ovariana cu celule germinale,
pe cand CA125 poate sugera o tumoare ovariand malignd sau
endometrioma [13].

Discutii

in diagnosticul torsiunii ovariene ,standardul de aur” este
laparoscopia [15, 20], pentru ca manifestarile clinice si ima-
gistice, dupa cum a fost deja precizat, nu ofera date suficiente
pentru stabilirea diagnosticului. Aceasta ar presupune ca, la
suspectarea torsiunii, atat la fetite, cat si la femei insarcinate,
ar trebui sa se recurga la interventie chirurgicala.

Dupa cum se stie, la femei insdrcinate torsiunea mai des
apare in prima jumatate a sarcinii [9, 35]. Oricare Interventie
chirurgicald poate avea anumite consecinte nefavorabile, care
ar putea fi mai bine intelese, daca am preciza potentialul efect
ddunator asupra sanatatii fatului al chirurgiei efectuate unei
paciente Insarcinate in aceastd perioada.
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of ovarian torsion, it may also indicate the severity of the his-
topathological changes of the twisted ovary [19]. However,
the preclinical study of Karatas Gurgun A. et al,, did not show
statistically significant increases in IMA in torsion groups. The
mentioned increase was at the limit of statistical significance
in the ovarian torsion group for a period of 24 hours, and the
researchers’ conclusions were that IMA may be of a greater
importance in situations with a long period of ischaemia
[15]. In a clinical study, Guven S. et al, examined 34 patients
with pelvic pain and 40 control subjects. According to the re-
corded IMA level, it was possible to determine the presence
or absence of torsion at IMA values 20.7045 absorbance units
(ABSU) [24].

Other markers, determined in the blood serum in patients,
are malondialdehyde (MDA), total antioxidant status (TAS),
total oxidant status (TOS), having the capacity to support the
hypothesis of creating conditions for the development of oxi-
dative stress in ovarian torsion [24].

Another finding of laboratory investigations in ovarian
torsion is sterile pyuria, mentioning that approximately half
of the patients in urinalysis show pyuria without bacteriuria
[23].

In literature, we find data on tumor markers that should
be evaluated preoperatively in the event of torsion, including
CA125, AFP (alpha-fetoprotein) [5, 6], and HCG (human chori-
onic gonadotropin), for a correct surgery decision [5], suspect-
ed ovaries with malignant structures having to be removed. Hu-
man chorionic gonadotrophin, determined in the serum, may
indicate a pregnancy or germ cell tumor, CA125 may suggest a
malignant ovarian tumor or endometrioma [13].

Discussion

In the diagnosis of ovarian torsion, the ,gold standard” is
laparoscopy [15,20], because the clinical and imagistic fin-
dings, as already mentioned, do not provide sufficient data to
establish the diagnosis. This would imply that surgical inter-
vention should be used when torsion is suspected in both girls
and pregnant women.As it is known, in pregnant women the
torsion occurs more often in the first half of pregnancy [9, 35].
Any surgical intervention may have some unfavorable con-
sequences, which could be better understood by specifying
the potential harmful effect on the fetus’ health of surgery per-
formed in a pregnant woman during this period.

As many times the diagnosis of ovarian torsion is not con-
firmed, in our opinion, laboratory investigations have the pur-
pose to help the doctor to reduce the exposure of patients to
unnecessary surgical explorations.

Although I1-6 seems to be an helpful index in the diagnosis
of ovarian torsion, however, under current conditions, it is not
useful because it is costly and can not be easily measured [27]
in all medical institutions.

Higher utility seems to have IMA. Its determination can
be easily done and the results are quickly obtained [28], so
that for elevated serum concentrations (20.7045 ABSU) and
suspicion of ovarian torsion, researchers suggest that doctors
may decide to perform a diagnostic laparoscopy to excludes
torsion [24].
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Asa cum de multe ori diagnosticul de torsiune ovariana nu
este confirmat, in opinia noastr3a, investigatiile de laborator au
scopul de a ajuta medicul sa reduca expunerea pacientelor la
explorari chirurgicale inutile.

Chiar daca 11-6 pare a fi un indice de ajutor in diagnosticul
torsiunii ovariene, totusi, In conditiile actuale, acesta nu este
util, deoarece este costisitor si nu poate fi masurat cu usurinta
[27] in toate institutiile medicale.

Utilitate mai mare pare sa aiba IMA. Determinarea aces-
teia poate fi usor facuta, iar rezultatele sunt obtinute rapid
[28], astfel, incat, in cazul unor concentratii serice crescute
(20,7045 ABSU) si suspectie a torsiunii ovariene, cercetatorii
sugereaza ca medicii pot decide sa efectueze o laparoscopie
diagnostica pentru a exclude torsiunea [24].

Anumite rezultate ale analizelor medicale pot induce doc-
torul in eroare si pot sd-1 orienteze spre stabilirea unui dia-
gnostic incorect si, respectiv, pot intarzia tratamentul adecvat.
Astfel, putem mentiona ca prezenta piuriei sterile, care ar su-
gera, initial, o afectiune a tractului urinar, se intalneste si la
pacientele cu torsiune ovariana [23].

Leucocitoza In torsiunea ovariana este nespecifica si poate
sa nu fie prezenta la examinarea initiala [2]. Totusi, ar putea fi
un parametru de care sa se tina cont in procesul diagnostica-
rii torsiunii [9], iar un NLR >3 pare a fi un marker valoros in
cazurile n care stabilirea diagnosticului este dificilg, in litera-
tura mentionandu-se ca acest raport ar trebui luat in conside-
ratie atunci cand se suspecteaza boala, valoarea diagnostica a
acestuia fiind mult mai mare decat doar aprecierea numarului
leucocitelor [25].

Rasucirea ovarului poate provoca ischemia si necroza
acestuia [9]. Luand in consideratie recomandarile in evaluarea
urgentelor ginecologice care pun in pericol viata pacientelor,
testarea hemoglobinei are un rol important [36], deoarece in
literatura sunt descrise cazuri de necroza hemoragica a parti-
lor implicate in procesul patologic, care au impus efectuarea
de transfuzii sangvine [20]. in acest context, atunci cand se
suspecteaza diagnosticul de torsiune ovariang, trebuie evalu-
ate, obligatoriu, si hemoglobina. Niveluri scazute determinate
pot fi un semnal de alarma care sd indice la o hemoragie in
procesul distrugerii organului.

D-dimerul este un produs ce creste rapid dupa un eveni-
ment tromboembolic. Acesta a Inceput sa fie utilizat pe larg
dupa descoperirea lui ca indicator al ischemiei intestinale si
al tulburarilor tromboembolice venoase in toate organele cor-
pului [9]. Constatdrile cercetarilor paraclinice, cat si clinice,
sustin ca D-dimerii pot fi utilizati pentru diagnosticarea pre-
coce a torsiunii [9, 15, 17, 34].

in prezent, in torsiunea ovariand, se recomanda ca tactica
principald de tratament sa fie detorsionarea ovarului torsio-
nat [37]. Insd, dupa cum a fost mentionat anterior, se poate
torsiona un ovar sinatos sau ovare cu diferite patologii. in
aceste situatii, un alt rol al indicilor de laborator, si anume, al
markerilor tumorali, ar fi sa ajute la luarea deciziei corecte in
favoare pastrarii sau Inlaturarii organului, in situatia in care se
are In vedere o suspiciune de malignitate.

MJHS 16(2)/2018

Some medical analyzes results can confuse the doctor and
lead him to establish an incorrect diagnosis and, respectively,
to delay the appropriate treatment. Thus, we can mention that
the presence of sterile pyuria, which would initially suggest
a urinary tract disorder, also occurs in patients with ovarian
torsion [23].

Leukocytosis in ovarian torsion is nonspecific and may not
be present at the initial examination [2]. However, it could be
a parameter to be taken into account in the process of torsi-
on diagnosis [9], and a NLR >3 seems to be a valuable marker
in cases where the diagnosis is difficult, the literature menti-
oning that this ratio should be taken into account when the
disease is suspected, its diagnostic value being much higher
than just the assessment of the number of leukocytes [25].

Twisting of the ovary can cause its ischemia and necrosis
[9]. Taking into account the recommendations in the evaluati-
on of gynecological emergencies that endanger the lives of pa-
tients, hemoglobin testing plays an important role [36], beca-
use in the literature are described cases of hemorrhagic necro-
sis of those part involved in the pathological process that have
required blood transfusions [20]. In this context, when the di-
agnosis of ovarian torsion is suspected, hemoglobin must also
be evaluated. Determined low levels may be an alarm signal
indicating hemorrhage in the distruction organ process.

D-dimer is a product that increases rapidly after a throm-
boembolic event. It has begun to be widely used after its disco-
very as an indicator of intestinal ischemia and venous throm-
boembolic disorder in all organs of the body [9]. The findings
of paraclinical and clinical research suggest that D-dimers can
be used for early diagnosis of torsion [9, 15, 17, 34].

Nowadays, in ovarian torsion, it is recommended as the
main treatment tactic to be the detorsion of the twisted ova-
ry [37]. However, as was mentioned above, a healthy ovary
or ovaries with different pathologies can be twisted. In these
situations, another role of laboratory indices, namely tumor
markers, would be to help to take the right decision in favor
of keeping or removing the organ when a malignancy is sus-
pected.

Conclusions

Diagnosis of ovarian torsion, as well as other pathologies,
is based on anamnesis, clinical and paraclinical data. Anam-
nesis and clinical examination data may be nonspecific and
can make it difficult to establish a diagnosis. The results of the
imaging investigations can be unclear, and the use of labora-
tory indices in a suspected ovarian torsion comes to help the
doctor both to establish the diagnosis and to make a decision
regarding the treatment to be given to that patient. However,
some data are controversial, and some markers mentioned in
this article have been studied more in laboratory animals, re-
quiring further research to confirm or infirm some data pre-
sent in the specialized literature at this time.
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Concluzii

Diagnosticul torsiunii ovariene, la fel ca si al altor patolo-
gii, se bazeaza pe anamneza, date clinice si paraclinice. Datele
anamnezei si ale examenului clinic pot fi nespecifice si pot face
dificila stabilirea diagnosticului. Rezultatele investigatiilor
imagistice pot fi neclare, iar utilizarea indicilor de laborator
la suspectarea torsiunii ovariene vine sa ajute medicul atat la
concretizarea diagnosticului, cat si la luarea unei decizii referi-
tor la tratamentul la care urmeaza a fi supusa pacienta respec-
tiva. Totusi, unele date sunt controversate, iar unii markeri
mentionati In acest articol au fost studiati mai mult pe animale
de laborator, ceea ce impune cercetdri viitoare suplimentare
cu scopul de a confirma sau infirma anumite date prezente In
literatura de specialitate, la moment.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Markerii biochimici clasici nu identifica leziunile
ischemice ale miocardului in absenta schimbarilor necrotice.
in literatura sunt descrise tipurile de modificiri ale biomol-
eculelor induse de ischemia tisulara si/sau de stresul oxidativ,
dar nu se stie daca aceste modicari reflecta veridic amploarea
procesului.

Ipoteza de cercetare

Sinteza literaturii in scopul argumentdrii evaluarii albu-
minei ischemic modificate, produsilor proteici de oxidare
avansata si dialdehidei malonice in ischemia miocardului,
indusa de stres oxidativ.

Noutatea adusa literaturii stiintifice din domeniu

Au fost sistematizate datele referitoare la formarea, rolul
si modificarile albuminei ischemic modificate, produsilor
proteici de oxidare avansata si dialdehidei malonice in stres
oxidativ. Au fost prezentate argumente despre relevanta
evaluarii compusilor mentionati in calitate de biomarkeri ve-
ridici ai ischemiei miocardului, indusa de stres oxidativ.

Rezumat

Introducere. Bolile cardiovasculare sunt o cauza frecventa
a deceselor, majoritatea fiind provocate de sindromul corona-
rian acut, produs de modificarile aterosclerotice ale arterelor
si ischemia miocardului. Ischemia prelungitd induce leziuni
ireversibile, manifestate prin necroza (moartea) cardiomi-
ocitelor, definite, clinic, drept infarct miocardic acut. Pentru
confirmarea necrozei cardiomiocitelor se utilizeaza testele
biochimice, care permit identificarea markerilor cardiospeci-
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What is not known yet, about the topic

Classical biochemical markers do not identify ischemic le-
sions of the myocardium in the absence of necrotic changes.
The literature describes types of changes in biomolecules
induced by tissue ischemia and oxidative stress, but it is not
known whether these alterations accurately reflect the mag-
nitude of the process.

Research hypothesis

Narrative synthesis of literature in order to argue the
evaluation of ischemia modified albumin, advanced oxida-
tion protein products and malondialdehyde in myocardial
ischemia induced by oxidative stress.

Article’s added novelty on the scientific topic

Data on synthesis and role of ischemia modified albumin,
advanced oxidation protein products and malondialdehyde
in oxidative stress were systematized. Arguments have been
presented about the relevance of these compounds assess-
ment as true biomarkers of myocardial ischemia induced by
oxidative stress.

Abstract

Introduction. Cardiovascular diseases are the leading
cause of deaths, most of which are caused by acute coronary
syndrome due to atherosclerotic changes in the arteries and
myocardial ischemia. Prolonged ischemia leads to irreversible
cell lesions, necrosis and death of cardiomyocytes, clinically
defined as acute myocardial infarction. Biochemical tests are
used to identify specific cardiomarkers of necrosis and to con-
firm the diagnosis. Classical markers, T and I troponins, do not



Markers of myocardial ischemia

fici. Markerii clasici - troponinele cardiace T si I - nu permit
depistarea ischemiei miocardului in absenta modificarilor ne-
crotice. Scopul acestui studiu este de a argumenta utilizarea
albuminei ischemic modificate, produsilor proteici de oxidare
avansata si dialdehidei malonice in calitate de markeri ai is-
chemiei miocardului induse de stres oxidativ.

Material si metode. In studiu au fost analizate publicatiile
stiintifice internationale din perioada 2000-2017, precum si
cateva articole mai vechi, disponibile in limbile engleza si rusa,
din baza de date PubMed. Prin cuvintele-cheie “cardiac ische-
mia”, “oxidative stress”, “ischemia modified albumin”, “advanced
oxidation protein products”, “malondialdehyde” au fost selec-
tate 66 de articole de referinta. in baza lor, a fost efectuati o
sinteza narativa de literatura.

Rezultate. Au fost descrise mecanismele de sinteza, argu-
mentate rolul si modificarile albuminei ischemic modificate,
produsilor proteici de oxidare avansata si a dialdehidei malo-
nice in ischemia cardiaca.

Concluzii. Identificarea ischemiei cardiace la etape initiale
este cruciala pentru pacient. Troponinele cardiace, utilizate
in prezent, sunt neinformative pentru depisterea ischemiei in
absenta necrozei cardiomiocitelor. Albumina ischemic modifi-
catd, produsii proteici de oxidare avansata si dialdehida malo-
nica pot fi considerati biomarkeri veridici ai ischemiei miocar-
dului, induse de stresul oxidativ.

Cuvinte cheie: albumina ischemic modificata, produsi
proteici de oxidare avansatd, dialdehida malonicd, ischemie
cardiaca, stres oxidativ.

» o« » o«

Introducere

Bolile cardiovasculare constituie una din cauzele prin-
cipale ale deceselor in populatia planetei. Conform datelor
publicate de Asociatia Americana a Cardiologilor (AHA), rata
mortalitatii prin maladii cardiovasculare este in crestere con-
tinud, de la 28,9% (1990) péna la 36,3% (estimatad pentru
2020). Majoritatea deceselor sunt provocate de sindromul co-
ronarian acut (SCA), cauzat de modificarile aterosclerotice ale
arterei coronare, care duc la ischemie cardiaca [1].

Ateroscleroza reprezinta o afectiune proliferativ-inflama-
torie de etiologie variata, care include un sir de procese pa-
tologice ce afecteaza metabolismul lipidelor, sistemele cardi-
ovascular si imun [2].

in 2011, Azizova si colab., au demonstrat ca unele procese
metabolice (de ex., sinteza ATP in mitocondrii, sinteza prosta-
glandinelor, caile metabolice la care participa citocromul P, )
sunt insotite de formarea radicalilor liberi [3]. Un rol-cheie in
dezvoltarea maladiilor cardiovasculare il are stresul oxidativ.

Stresul oxidativ reprezinta un dezechilibru al sistemelor
anti- si pro-oxidante plasmatice si tisulare, cu activitate pre-
dominanta a sistemului pro-oxidant [3]. Radicalii liberi ataca
proteinele pe intreaga lungime a lantului polipeptidic, afec-
teaza structurile primara, secundara si tertiar3, si favorizeaza
agregarea sau fragmentarea moleculei [4].

Albumina serica indeplineste urmatoarele functii: (1)
transport, (2) mentinerea presiunii coloidal-osmotice, (3)
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allow the detection of myocardial ischemia in the absence of
necrotic changes.

The research aim is to argue the use of ischemia modified
albumin, advanced oxidation protein products and malondi-
aldehyde as markers of oxidative stress-induced myocardial
ischemia.

Material and methods. The study analysed the interna-
tional scientific publications from 2000-2017, as well as sev-
eral older articles, available in English and Russian, from the
PubMed database. The key words “cardiac ischemia”, “oxida-
tive stress”, “ischemia modified albumin”, “advanced oxidation
protein products”, “malondialdehyde” were used to select 66
reference articles. Based on these articles, narrative synthesis
was performed.

Results. The synthesis and role of ischemia modified al-
bumin, advanced oxidation protein products, and malondial-
dehyde were described; the changes in cardiac ischemia were
established.

Conclusions. Cardiac ischemia identification at early
stages is crucial for the patient. The currently used cardiac
troponins are non-informative for the detection of ischemia
in the absence of cardiomyocyte necrosis. [schemia modified
albumin, advanced oxidation protein products and malondial-
dehyde may be considered as novel biomarkers of myocardial
ischaemia induced by oxidative stress.

Key words: cardiac ischemia, oxidative stress, ischemia
modified albumin, advanced oxidation protein products,
malondialdehyde.
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Introduction

Cardiovascular disease is one of the leading causes of
death in the population. According to data published by the
American Heart Association (AHA), cardiovascular disease
mortality rates are rising continuously from 28.9% (1990) to
36.3% (estimated in 2020). Most deaths are caused by acute
coronary syndrome (ACS) due to atherosclerotic changes in
the coronary artery leading to cardiac ischemia [1].

Atherosclerosis is a proliferative-inflammatory disease of
diverse aetiology, which includes a number of pathological
processes affecting the lipid metabolism, cardiovascular and
immune systems [2].

In 2011, Azizova O. et al. have demonstrated that some
metabolic processes (e.g., oxidative phosphorylation, pros-
taglandin synthesis, metabolic pathways involving the cyto-
chrome P, ) are accompanied by free radical formation [3].
The published data have confirmed the key role of oxidative
stress in the development of cardiovascular diseases.

Oxidative stress presents an imbalance of anti- and pro-
oxidant plasma and tissue systems with predominant activity
of the pro-oxidant system [3].

Free radicals attack proteins over the full length of the
polypeptide chain, affecting primary, secondary and tertiary
structures, and causing the molecule aggregation or fragmen-
tation [4].

Serum albumin fulfils the following functions: (1) trans-



protectie antioxidantd si (4) participa in metabolismul NO.
Captarea radicalilor liberi induce modificari oxidative cu pier-
derea functiei de transport a albuminei [4].

Scaderea intensitatii modificarilor oxidative ale lipidelor
si proteinelor reduce riscul complicatiior si previne dezvolta-
rea aterosclerozei, iar dinamica markerilor stresului oxidativ
poate fi utilizata pentru evaluarea atat a starii pacientului cu
ischemie cardiacg, cat si a eficacitatii tratamentului aplicat [3].

Este cunoscut faptul ca diagnosticul ischemiei cardiace se
bazeaza pe simptomele clinice, insotite de modificarile seg-
mentului ST-T pe ECG, care, de reguld, sunt foarte variate si
nespecifice. Ischemia prelungitd, identificata tardiv, provoaca
moartea (necroza) cardiomiocitelor, definita ca infarct mio-
cardic acut (IMA) [5].

Se stie ca pentru identificarea IMA, concomitent cu exa-
menul electrocardiografic (ECG), se utilizeaza testele biochi-
mice, care permit depistarea unor proteine cardiace specifice
in serul pacientului, denumite markeri ai IMA. Markerii clasici
utilizati pentru stabilirea si/sau confirmarea IMA sunt crea-
tinkinaza MB (CK-MB) si troponinele T si [ (TnT/Tnl), ultime-
le sunt considerate ,standardul de aur” in diagnosticul IMA
[1]. Rezultatele prezentate de Chawla si colab. in 2006 arata
ca markerii mentionati ai lezarii celulare (CK-MB, TnT/Tnl)
poseda specificitate si sensibilitate Tnalta, dar nu permit de-
pistarea ischemiei miocardului in absenta necrozei, deci, nu
sunt informativi in primele 2-6 ore de ischemie [5]. Din cauza
tabloului clinic variat, asociat cu o rata inalta a mortalitatii,
identificarea precoce a ischemiei cardiace este cruciala pentru
initierea la timp a tratamentului si orientarea spre un pronos-
tic mai favorabil al bolii.

Scopul cercetarilor contemporane este de a identifica bio-
markeri noi, capabili sa reflecte ischemia miocardului la etapa
initiala, fapt care ar permite prevenirea sau evitarea leziunilor
cardiace ireparabile (necroza) [5].

Material si metode

Studiul a cuprins articolele stiintifice din baza de date Pu-
bMed, publicate in limbile engleza si rusa in perioada 1980-
2017. Pentru selectare, au fost folosite cuvintele-cheie “car-
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diac ischemia”, “oxidative stress”, “ischemia modified albumin”,
“advanced oxidation protein products”, “malonic dialdehyde”.
La necesitate, pentru a preciza unele notiuni, au fost consul-
tate surse suplimentare. Au fost selectate 66 de articole cu
informatie relevanta referitoare la mecanismele de formare,
rolul fiziopatologic si modificarile albuminei ischemic modi-
ficate, produsilor proteici de oxidare avansata si dialdehidei
malonice in ischemia cardiaca indusa de stresul oxidativ. Da-

tele obtinute au fost analizate si sistematizate.

Rezultate

Albumina ischemic modificatd (AIM)

Albumina ischemic modificata (AIM), identificata si descri-
sa pentru prima datd 1n anii 90 ai secolului XX, este un bio-
marker al stresului oxidativ, indus de hipoxie [6], format prin
modificarea capatului N-terminal al albuminei serice [7].

Albumina umana reprezintad o proteind multifunctionala a
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port, (2) maintenance of colloidal-osmotic pressure, (3) anti-
oxidant protection, and (4) participation in NO metabolism.
Free radical capture induces the oxidative changes and loss of
albumin transport function [4].

It was supposed that decreasing the intensity of oxidative
changes in lipids and proteins reduces the risk of complica-
tions and prevents the development of atherosclerosis, and
the dynamics of oxidative stress markers can be used to assess
both the condition of the patient with cardiac ischaemia, and
the effectiveness of the applied treatment [3].

It is well known that the diagnosis of cardiac ischemia is
based on the clinical symptoms, accompanied by changes in
the ST-T segment on ECG, which are usually very varied and
unspecific. Prolonged ischemia, identified lately, causes car-
diomyocytes death (necrosis), defined as acute myocardial
infarction (AMI) [5].

For AMI identification, simultaneously with the electro-
cardiographic examination (ECG), are used the biochemical
tests, which are allowed the detection in the patient’s serum
of specific cardiac proteins, called AMI markers. The classic
markers used to establish and/or to confirm AMI are creatine
kinase MB (CK-MB) and troponins T and I (TnT/Tnl), the lat-
ter are considered the “gold standard” in the AMI diagnosis
[1]. The data presented by Chawla R. et al. in 2006 show that
the noted markers of cell damage (CK-MB, TnT/Tnl) possess
high specificity and sensitivity, but do not allow the detection
of myocardial ischemia in the absence of necrosis, so they are
not informative in the first 2-6 hours of ischemia [5]. Due to
the varied clinical symptoms associated with high mortality
rate, the early identification of cardiac ischemia is crucial for
timely treatment initiation and favourable disease prognosis.

The aim of current researches is to highlight new biomark-
ers capable to detect myocardial ischemia at the initial stage,
which would prevent the development of irreparable cardiac
lesions (necrosis) [5].

Material and methods

The study included the scientific articles available in Eng-
lish and Russian in the PubMed database, published during
1980-2017. The following key words as “cardiac ischemia”,
“oxidative stress”, “ischemia modified albumin”, “advanced oxi-
dation protein products”, and “malondialdehyde” were used
for the selection. If necessary, additional sources have been
searched to clarify some concepts. There were selected 66
articles with relevant information regarding the mechanisms
of formation, pathophysiological role and changes of ischemia
modified albumin, advanced oxidation protein products and
malondialdehyde in cardiac ischemia induced by oxidative
stress. The obtained data were analysed and systematized.

Results

Ischemia modified albumin (IMA)

Ischemia modified albumin (IMA), identified and described
for the first time in the 1990s of the 20™ century, is a biomar-
ker of oxidative stress induced by hypoxia [6], formed by the
modification of N-terminal end of serum albumin [7].
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sangelui, constituita din 585 de resturi de aminoacizi, cu masa
moleculara 66,5 kDa. Se sintetizeaza in cantitdsi mari in ficat
si are perioada de injumatatire egald cu 19-20 de zile [7, 8].
Capatul N-terminal al abuminei participa la neutralizarea spe-
ciilor reactive de oxigen [9] si este locul de fixare al metale-
lor bivalente (cobalt, cupru, nikel) [10, 11]. In 2001, Bar-Or
si colab., au evidentiat ca secventa N-terminald aspartat-ala-
nina-histidina-lizina este responsabila de fixarea Co?*. Modifi-
carea acestui situs prin acetilare sau deletia a trei aminoacizi
micsoreaza capacitatea proteinei de a fixa cobaltul [11].

in studiul efectuat in 2009, s-a demonstrat c3, capatul N-
terminal al albuminei serice este mai putin stabil si usor se
supune degradarii [7]. Conform rezultatelor prezentate, ische-
mia (hipoxia, acidoza, speciile reactive de oxigen (cel mai frec-
vent, radicalul hidroxil [12]), leziunile membranare etc.[13],
modifica secventa N-terminala a albuminei umane, astfel, sca-
de capacitatea ei de a fixa metalele [11, 14]. Kumar si colab., in
2008, au evidentiat ca afectarea oxidativa a capatului N-termi-
nal are un caracter cumulativ pe fundalul reparatiei lente [15].

Mecanismul posibil de formare a AIM a fost studiat si de-
scris in 1986 de catre Marx si colab. [16]. A fost argumenta-
ta ipoteza ca ischemia duce la dezvoltarea acidozei locale si
eliberarea Co?* (legat slab) din situsul de fixare. Prezenta
agentului reducator (de exemplu, acidul ascorbic) va favori-
za reducerea cobaltului bivalent in cobalt monovalent, care,
in continuare, va reactiona cu oxigenul molecular, generand
radicalul superoxid liber si Co?*. Sub actiunea enzimei supero-
xiddismutaza (SOD), radicalul superoxid este transformat in
peroxid de hidrogen, scindat de catalaza. lonul de Co?* format
este imediat captat si fixat (rigid) la capatul N-terminal al al-
buminei serice. Albumina cu Co?* (legat stabil) este atacata de
radicalul hidroxil liber, care provoaca scindarea a trei aminoa-
cizi de la capatul N-terminal si eliberarea ionilor de Co?* [16].
Studiile recente au confirmat partial implicarea mecanismului
mentionat in formarea AIM.

In 2007 s-a descris existenta a trei situsuri diferite de fixare
a metalelor bivalente, doua dintre ele cu o afinitate mai mare
pentru Co?*, comparativ cu situsul N-terminal [17]. Cercetarile
realizate au demonstrat ca legarea acizilor grasi la unul din si-
tusurile descrise are efect alosteric negativ asupra capacitatii
de fixare a Co*:. Este cunoscut faptul, cd ischemia cardiaca
stimuleaza lipoliza. A fost lansata ipoteza ca legarea acizilor
grasi la albumina induce unele modificari conformationale ale
situsului N-terminal, care rezulta In micsorarea capacitatii de
fixare a ionilor de Co?* [17].

Sinha si colab. au evidentiat ca nivelul AIM creste rapid in
ischemia tisularg, atinge varful la 2-4 ore si scade la valorile
initiale peste 6-12 ore [18]. Studiile efectuate au descoperit
o crestere a nivelului seric al AIM peste 6-10 minute de la de-
butul ischemiei cardiace, cu varful la 6 ore si scadere rapida la
nivelul initial peste 12-24 ore [8, 19]. S-a presupus ca reveni-
rea rapida a nivelului AIM la valorile initiale poate fi explicata
atat prin reversibilitatea modificarilor survenite in structura
albuminei la inlaturarea radicalilor liberi [18], degradarea
proteoliticd preponderent a formelor modificate ischemic,
cat si prin clearance-ul renal accelerat, indus de modificarile
conformationale [7].
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Human albumin is a multifunctional blood protein con-
sisting of 585 amino acid residues, with a molecular weight
of 66.5 kDa. It is synthesized in large amount in the liver and
has a half-life of 19-20 days [7, 8]. The N-terminal end of albu-
min participates in the neutralization of reactive oxygen spe-
cies [9] and is the site for attachment of bivalent metals (co-
balt, copper, nickel) [10, 11]. In 2001 Bar-Or D. et al. have re-
vealed that the N-terminal aspartate-alanine-histidine-lysine
sequence is responsible for Co?* binding. Modification of this
site by acetylation or cleavage of three amino acids residues
reduces the ability of the protein to bind the cobalt [11].

The study performed in 2009 demonstrated that the N-ter-
minal end of serum albumin is less stable and easily subject to
degradation [7]. According to the presented results, ischemia
(hypoxia, acidosis, reactive oxygen species, most frequently
the hydroxyl radical [12]), membrane lesions etc. [13] alters
the N-terminal amino acid sequence of human albumin, thus
decreasing the ability to bind the metals [11, 14]. Data pub-
lished by Kumar A. et al. in 2008 showed that the oxidative
damage of the N-terminal end has a cumulative character due
to slow repair [15].

The possible mechanism of IMA formation was studied and
described in 1986 by Marx et al. [16]. They suggested the hy-
pothesis that ischemia leads to the development of local aci-
dosis and the release of Co?* (weakly bound) from the attach-
ment site. The presence of the reducing agent (e.g., ascorbic
acid) will favour the reduction of the bivalent cobalt in mono-
valent one, which will further react with molecular oxygen,
generating the free superoxide radical and Co?*. The enzyme
superoxide dismutase (SOD) converts the superoxide radical
to hydrogen peroxide, which is cleaved by catalase. The Co?*
ion formed is immediately captured and bound (rigidly) at the
N-terminus of serum albumin. Albumin with tightly bound
Co? is attacked by the free hydroxyl radical, which leads to the
cleavage of three amino acids residues at the N-terminus and
the release Co** ions [16]. Recent studies have partially con-
firmed the involvement of the described mechanism in IMA
formation.

In 2007, there were described three different binding sites
for bivalent metals, two of them with a higher affinity for Co?*
as compared to the N-terminal site [17]. The performed stud-
ies have shown that attachment of the fatty acids to one of the
described sites exhibits a negative allosteric effect on the ca-
pacity of Co?*binding. It is known that cardiac ischemia stim-
ulates lipolysis. There was hypothesized that the fatty acids
binding to the albumin induces some conformational modifi-
cations of the N-terminal site, resulting in a decrease in the
ability to fix the Co?* [17].

The data published by Sinha et al. confirmed that the IMA
level increased rapidly in tissue ischemia, reached the peak at
2-4 hours, and decreased to baseline in 6-12 hours [18]. Recent
studies have found an increase of serum IMA in 6-10 minutes
after onset of cardiac ischemia, with a peak at 6 hours and a
rapid decline to the initial level in 12-24 hours [8, 19]. It was as-
sumed that the rapid return of IMA to the baseline values can be
explained by the reversibility of the albumin structure changes
in the free radical removal [18]; the predominant proteolytic



Continutul plasmatic al AIM se modifica mai rapid decat
nivelul troponinelor cardiace (TnT si Tnl), creatinkinazei MB
si peptidelor natriuretice (A si B) [19]. Totodatd, AIM poseda o
sensibilitate mai inalt3, insa specificitate mai joasa [14], com-
parativ cu examenul ECG si TnT in diagnosticul SCA [20]. S-a
demonstrat cd nivelul seric al AIM reflectd amploarea si durata
ischemiei cardiace [19].

Cresterea AIM poate fi provocata de spasmul arterelor co-
ronare [20]. In 2007 s-a propus evaluarea nivelului seric al
AIM in calitate de biomarker al ischemiei cardiace tranzitorii,
induse de coronarospasm [21].

Nivelele serice ale AIM pot fi utilizate in prognosticul bolii
[22]. S-a demonstrat asocierea nivelului ridicat al AIM si TnT
la internare cu riscul sporit (21%) al complicatiilor cardiace
la pacientii cu durere toracica acuta [23]; AIM s-a manifestat
drept factor de prognostic slab pentru complicatiile cardiace
precoce (primele 72 de ore) [24], ins3, in 2007, Aparci si co-
lab., au argumentat utilizarea AIM 1in calitate de factor de pro-
gnostic pe termen lung [25].

S-a sugerat ca AIM nu este un biomarker strict specific mi-
ocardului [26]. Valori crescute de AIM se intdlnesc in diabet,
hipertensiune arteriald, ateroscleroz3, ciroza hepatica, infectii
acute, neoplasme, ictus, boli renale [7, 27].

in probele de sange colectate, AIM este stabili pani la 2 ore
la temperatura de +4 - +20°C, si poate fi pastrata in congelator
la temperatura de -20°C [25].

in 2003, FDA (Food and Drug Administration) a aprobat
evaluarea AIM 1n algoritmul de diagnostic si tratament al IMA
[7]- Conform ultimelor date, AIM este unicul parametru de
identificare a ischemiei, ajuns la etapa de validare clinica [28].

Produsi proteici de oxidare avansatd (PPOA)

Produsii proteici de oxidare avansata (PPOA) sunt biomar-
kerii leziunilor ireversibile ale proteinelor, cauzate de stresul
oxidativ [6], care se formeaza la interactiunea proteinelor
plasmei cu oxidantii ce contin clor, precum cloramina, acid hi-
pocloric (HOCI) [2].

S-a descoperit ca PPOA reprezinta derivatii albuminelor se-
rice, la care se refera ditirozina (di-Tyr), pentozidina si produsii
proteici carbonil (C=0 reactivi) [29]. Produsii mentionati se
formeaza in stres oxidativ atat sub actiunea speciilor reactive
de oxigen, cat si prin reactia catalizata de mieloperoxidaza [2].
in 2011, Miyata si colab. confirma ca, carbonilarea proteinelor
este cauzata de: (1) oxidarea directa a resturilor de lizina, ar-
gining, prolina si treoning; (2) actiunea radicalilor liberi; (3)
reactiile neoxidative ale lipidelor oxidate de grupele carbonil
[30]. Autorii Stadtman si Levine au mentionat ca scindarea
proteinelor, alfa-aminarea si oxidarea resturilor de glutamina
reprezinta o cale alternativa de formare a compusilor carbonil
(C=0) [31]. In 2014, Zurawska-Plaksej si colab., au stabilit ca
nivelul PPOA creste atat in rezultatul actiunii directe a specii-
lor de oxigen reactive (oxidarea radicalilor aminoacizilor), cat
si al rearanjarii structurale (formarea puntilor bisulfidice si a
legaturilor Incrucisate) [6].

Este cunoscut faptul ca sinteza sporita a speciilor reacti-
ve de oxigen In mitocondrii activeaza cadile pro-inflamatorii si
afecteaza atat structura lipidelor si proteinelor, cat si activita-
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degradation of ischemia modified forms, and by accelerated re-
nal clearance induced by conformational changes [7].

Plasma IMA content changes earlier than cardiac tropon-
ins (TnT and Tnl), creatine kinase MB, and natriuretic pep-
tides (A and B) levels [19]. At the same time, IMA has a higher
sensitivity but lower specificity [14], compared to the ECG and
TnT evaluation in acute coronary syndrome diagnosis [20]. It
has been shown that serum level of IMA reflects the extent and
duration of cardiac ischemia [19].

IMA increasing may be caused by coronary artery spasm
[20]. It was proposed in 2007 to evaluate the serum level of
IMA as a biomarker of transient cardiac ischemia induced by
coronary spasm [21].

Serum levels of IMA can be used for the disease progno-
sis [22]. It was established the association of high IMA and
TnT levels at admission with increased risk (21%) of cardiac
complications in the patients with acute chest pain [23]. IMA
presented as a poor prognostic factor for early cardiac compli-
cations (the first 72 hours) [24], but in 2007 Aparci et al. have
motivated the using of IMA as a long-term prediction factor
[25].

It has been suggested that IMA is not a specific myocardial
biomarker [26]. Increased IMA values can be detected in dia-
betes, hypertension, atherosclerosis, liver cirrhosis, acute in-
fections, neoplasms, stroke, and kidney diseases [7, 27].

In the collected blood samples, the IMA is stable for up to
2 hours at +4-20°C, and can be stored in the freezer at -20°C
[25].

In 2003, the Food and Drug Administration (FDA) approved
the IMA evaluation in the algorithm for acute myocardial inf-
arction diagnosis and treatment [7]. According to the current
data, the IMA is the only parameter for myocardial ischemia
identification reached to the clinical validation stage [28].

Advanced oxidation protein products (AOPP)

Advanced oxidation protein products (AOPP) are the bio-
markers of irreversible protein damage caused by oxidative
stress [6], which are formed by the interaction of plasma pro-
teins with chlorine-containing oxidants such as chloramine,
hypochlorous acid (HOCI) [2].

It has been described that AOPP are the derivatives of se-
rum albumin, which includes dithyrosine (di-Tyr), pentosidine
and reactive carbonyl compounds [29]. These products are
formed in oxidative stress both under the action of reactive
oxygen species, and by the reaction catalysed by myeloperoxi-
dase [2]. According to the data presented in 2011 by Miyata et
al. the protein carbonylation is caused by: (1) direct oxidation
of lysine, arginine, proline and threonine residues; (2) action
of free radicals; (3) non-oxidative reactions of lipids oxidized
by carbonyl groups [30]. Stadtman and Levine (2003) have
noted that protein cleavage, alpha-amination and oxidation of
glutamine residues represent an alternative pathway for the
formation of carbonyl compounds [31]. In 2014, Zurawska-
Plaksej et al. have confirmed that AOPP content increases as
the result of the direct action of reactive oxygen species (oxi-
dation of amino acid radicals), as well as structural rearrange-
ment (formation of disulphide bridges and cross-links) [6].
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tea enzimelor [30]. Totodata, stresul oxidativ este asociat cu
activitatea crescutd a metaloproteinazelor [32]. S-a demon-
strat ca diferite tipuri de reactii de oxidare se petrec simultan,
astfel radicalii aminoacizilor din componenta proteinelor sunt
oxidati cu intensitate variata, fapt care duce la modificarea
masei moleculare [33].

Experimental s-a confirmat faptul ca modificarile oxidative
ireversibile genereaza produsi care se scindeaza mai greu si
au perioada de Injumatatire mai lunga [33]. Publicatiile arata
ca PPOA sunt stabili la temperatura de -20°C -80°C si pot fi
pastrati timp de 6 luni. Perioada de injumatatire lunga le asi-
gura proteinelor modificate proprietati de biomarker al stre-
sului oxidativ. Studiile recente au descoperit ca la degradarea
proteinelor oxidate participa sistemul proteosomal, capabil sa
recunoasca si scindeze proteinele modificate ireversibil [33].
Datorita faptului ca mecanismul mentionat este caracteris-
tic celulelor localizate in tesuturi si nu celor circulante, unii
savanti au presupus ca sporirea nivelului seric de PPOA este
provocata de acumularea proteinelor modificate atat din cau-
za degradarii defecte, cat si eliminarii lente [2].

Stresul oxidativ si inflamatia provoaca acumularea PPOA si
accelereaza aterogeneza [34]. Experimental a fost confirmat
ca PPOA pot fi utilizati pentru evaluarea intensitatii stresului
oxidativ, fiind biomarkeri veridici care reflecta modificarile
proteinelor in maladiile aterosclerotice [2].

Acumularea PPOA constituie o baza moleculara noua
pentru inducerea stresului oxidativ, care, ulterior, are un rol-
cheie in aterogenezi [35]. in 2014, Piwowar a demonstrat ci
actiunea detrimentala a PPOA poate fi explicatd atat prin al-
terarea directd, Insotita de modificari functionale a moleculei
proteice, cat si prin activarea receptorilor tip RAGE, localizati
pe suprafata macrofagilor/monocitelor, celulelor endoteliaile
si vasculare, care declanseaza cdile de semnalizare mediate
prin protein-kinaza mitogen activata (MAPK) si factorul nu-
clear kappa-B (NF-kB) [36].

Efectul pro-apoptotic al PPOA a fost stabilit experimen-
tal si s-a descris mecanismul posibil [37]. PPOA, prin inter-
mediul receptorilor specifici, stimuleaza sinteza radicalilor
superoxid NOX2- si NOX4-dependentd, urmata de activarea
caii TRAF3IP2, translocarea in mitocondrie a factorului Bax,
eliberarea citocromului c si activarea cascadei caspazice [37].
Este cunoscut faptul c3, in stresul oxidativ, speciile reactive de
oxigen activeaza factorul nuclear kappa B (NF-kB), care induce
trancriptia unor mediatori pro-inflamatori cu efect pro-atero-
genic, in special, datorita declansarii oxidarii LDL, recrutarea
leucocitelor si proliferarea celulelor musculare netede. Cerce-
tarile recente sugereaza ca PPOA reprezintd un factor de risc
care contribuie la initierea si progresarea bolii ischemice a
cordului [37].

PPOA accelereaza oxidarea LDL si formarea de oxLDL, care
joaca un rol important in dezvoltarea aterosclerozei [38]; con-
comitent, PPOA declanseaza explozia oxidativd a monocitelor
si neutrofilelor umane [39].

Descamps-Latscha si colab., au confirmat ca nivelul PPOA
coreleaza cu accidentele cardiovasculare aterosclerotice [40],
precum si cu bolile coronariene [41]. A fost demonstrat ex-
perimental ca nivelul seric crescut de PPOA majoreaza sem-
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It is known that an increased synthesis of reactive oxygen
species in mitochondria activates pro-inflammatory pathways
and affects the lipid and protein structure, as well as enzyme
activity [30]. Also, oxidative stress is associated with the in-
creased activity of metalloproteinases [32]. It was shown that
different types of oxidation take place simultaneously, so the
amino acid radicals in the protein composition are oxidized
with varying intensity, which leads to the molecular weight
modification [33].

It was established experimentally that irreversible oxida-
tive changes generate products that are more difficult to cleave
and have a longer half-life time [33]. The published data show
that AOPPs are stable at -20°C to -80°C, and can be stored for
6 months. The long half-life time provides to the modified pro-
tein the typical properties as the biomarker of oxidative stress.
Recent studies have found that the degradation of oxidized
proteins involves the proteasome system, able to recognize
and cleave irreversibly modified proteins [33]. Giving the fact
that the described mechanism is characteristic mainly for the
tissue cells rather than circulating ones, some scientists have
suggested that the increase in serum AOPP content is caused
by the accumulation of modified proteins due to both altered
degradation and slow elimination [2].

Oxidative stress and inflammation leads to the AOPP accu-
mulation, and accelerate atherogenesis [34]. It was confirmed
experimentally that AOPP can be used to assess the intensity of
oxidative stress, being reliable biomarkers that reflect protein
damage in atherosclerotic diseases [2].

The accumulation of AOPP represents a new molecular ba-
sis for the oxidative stress induction, which subsequently plays
a key role in atherogenesis [35]. Data presented by Piwowar
(2014) have shown that the detrimental action of AOPP can
be explained by: (1) the direct alteration of the protein mol-
ecule, followed by functional changes; (2) the RAGE receptors
activation, which triggers the signalling pathways mediated by
the mitogen activated protein kinase (MAPK) and the nuclear
factor kappa-B (NF-kB) [36].

Experimentally was confirmed the pro-apoptotic effect of
AOPP, and the possible mechanism was described [37]. Ac-
cording to the data presented, AOPP stimulate the synthesis
of NOX2- and NOX4- dependent superoxide radicals, followed
by the activation of the TRAF3IP2 pathway, mitochondrial Bax
translocation, cytochrome c release, and caspase cascade ac-
tivation [37]. It is known that in oxidative stress the reactive
oxygen species activate nuclear factor kappa-B (NF-kB), which
stimulates the transcription of pro-inflammatory mediators
with pro-atherogenic effect, responsible for LDL oxidation,
leukocyte recruitment and smooth muscle cell proliferation.
Recent studies suggest that AOPP is a risk factor that contrib-
utes to the ischemic heart disease onset and progression [37].

AOPP accelerate LDL oxidation and the formation of oxLDL,
which has an important role in the development of atheroscle-
rosis [38]; simultaneously AOPP trigger the oxidative burst in
human monocytes and neutrophils [39].

The research performed by Descamps-Latscha et al. has
confirmed that AOPP content correlates with atherosclerotic
cardiovascular accidents [40], and coronary artery diseases



nificativ suprafata placilor aterosclerotice [38]; continutul
plasmatic al PPOA coreleaza semnificativ cu nivelele serice ale
glucozei [6], HDL-colesterolului si trigliceridelor [42].

PPOA sunt factori pro-oxidativi importanti, cu efectele ca-
racteristice mediatorilor inflamatiei; s-a evidentiat corelatia
dintre nivelele serice ridicate ale PPOA si cresterea cantitatii
factorului de necroza tumorald alfa (TNFa) in plasma [38].

Acumularea PPOA declanseaza stresul oxidativ si infla-
matia, care, in continuare, induc generarea PPOA prin stimu-
larea leucocitelor si producerea in exces a oxidantilor; astfel,
sunt amplificate stresul oxidativ si inflamatia, care contribuie
la aterogeneza [38]. PPOA reprezinta atat biomarkeri ai lezarii
proteinelor, induse de agenti oxidanti, cat si inductori posibili
ai stresului oxidativ [43].

Stresul oxidativ are un rol determinant in leziunile induse
de hipoxie-ischemie, manifestate prin generarea, in exces, a
speciilor reactive de oxigen [44], care vor reactiona cu majo-
ritatea macromoleculelor, preponderent fiind afectate protei-
nele [6]. Modificarile oxidative ale proteinelor sunt cardinale
in patogenia si evolutia maladiilor metabolice [45], inclusiv,
obezitate, diabet zaharat, dislipidemie, hipertensiune arteria-
13, ateroscleroza [46], boli ischemice, neoplasme [47].

Savantii demonstreaza rolul PPOA 1n procesele inflama-
torii, regenerative, de adaptare si transductia intracelulara a
semnalelor [44], precum si in calitate de biomarkeri veridici
ai stresului oxidativ care reflecta gradul de lezare al proteine-
lor [36].

Dialdehida malonicda (DAM)

Procesul de peroxidare a lipidelor, indus de catre oxidanti
si stresul oxidativ, genereaza o cantitate enorma de produsi,
inclusiv, produsi carbonil, cetone si aldehide [48].

n 2013, Volinsky si Kinnuen au stabilit ci rata joasi de pe-
roxidare stimuleaza mecanismele de supravietuire celulara,
sistemele de protectie antioxidanta si raspunsul de adaptare
la stres prin activarea in citosol a factorului nuclear eritroid
2 (Nrf2) [49]. Dupa translocarea in nucleu, Nrf2 se uneste la
promotorul genelor specifice si induce expresia enzimelor sis-
temului antioxidant (catalaza, glutation peroxidaza, glutation
reductaza, glutation-S-transferaza etc.) [50].

Ratele medii sau Tnalte de peroxidare a lipidelor activeaza
factorul nuclear kappa B (NF-kB), care declanseaza un ras-
puns pro-inflamator, mediat prin expresia genelor care codifi-
ca TNFa si interleukina 6 (IL-6) [51] siinduc moartea celulara
prin necroza, apoptoza sau autofagie [52], mecanisme care fa-
ciliteaza dezvoltarea proceselor patologice si/sau accelereaza
imbatranirea [49].

Esterbauer si colab., au constatat ca dialdehida malonica
(DAM) este produsul final, format atat la peroxidarea enzima-
tica, cat si neenzimatica a acidului arahidonic si acizilor grasi
polinesaturati cu catena lunga [53]. Se mentioneaza ca, DAM
chimic este mai stabila si difuzeaza mai usor prin membrane;
totodatd, este mai putin toxicd, comparativ cu speciile reacti-
ve de oxigen. in 2013, Pizzimenti a argumentat ca DAM este o
molecula electrofila cu reactivitate joasa la pH fiziologic [54].
Experimental, a fost apreciat faptul ca scaderea valorilor pH
mareste reactivitatea si proprietatile electrofile ale DAM, fa-
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[41]. Experimentally was demonstrated that high serum lev-
els of AOPP significantly increase the surface of atherosclerot-
ic plaques [38]. Recent studies have found that blood plasma
AOPP content correlates with glucose [6], HDL-cholesterol
and triglycerides levels [42].

According to the published data, AOPPs are important pro-
oxidative factors with the typical effects typical for inflamma-
tion mediators. The recent studies have revealed a correlation
between high AOPP levels and rising amount of tumour necro-
sis factor alpha (TNFa) in blood plasma [38].

AOPP accumulation triggers oxidative stress and inflam-
mation, which in turn induce AOPP formation by leukocyte
stimulation and excess oxidant production, thereby ampli-
fying oxidative stress and inflammation that contribute to
atherogenesis [38].

The data presented by Descamps-Latscha et al. (2001) show
that AOPP represent both the biomarkers of oxidative-induced
protein damage, and the possible inductors of oxidative stress
[43].

Oxidative stress plays an important role in hypoxia-
ischemia-induced lesions, manifested by excess reactive oxy-
gen species generation [44] that will react with the most of
the macromolecules, predominantly affecting the proteins [6].
The oxidative protein changes play an important role in the
pathogenesis and evolution of the metabolic diseases [45], in-
cluding obesity, diabetes, dyslipidaemia, hypertension, athero-
sclerosis [46], ischemic diseases, and neoplasm [47].

The published data by Valle-Gotlieb (2010) demonstrate
the AOPP role in inflammatory, regenerative, adaptive and in-
tracellular signal transduction [44].

Recently was confirmed AOPP usage as the reliable bi-
omarker of oxidative stress that reflects the degree of protein
damage [36].

Malondialdehyde (MDA)

The lipid peroxidation process, induced by oxidants and
oxidative stress, generates a huge amount of compounds in-
cluding carbonyl products, ketones and aldehydes [48].

In 2013, Volinsky and Kinnuen have established that the
low peroxidation rate stimulates cell survival mechanisms,
antioxidant protection systems, and stress response by acti-
vating in cytosol the nuclear erythroid factor 2 (Nrf2) [49].
After translocation into the nucleus, Nrf2 attaches to the pro-
moter region of the specific genes, and induces the antioxidant
system enzymes expression (catalase, glutathione peroxidase,
glutathione reductase, glutathione-S-transferase etc.) [50].

Medium or high lipid peroxidation rates activate the nu-
clear factor kappa B (NF-kB), which triggers a pro-inflamma-
tory response mediated by expression of the genes encoding
TNFa and interleukin 6 (IL-6) [51], and induces cell death by
necrosis, apoptosis or autophagy [52], mechanisms that facili-
tate the development of pathological processes and accelerate
aging [49].

In the study, Esterbauer et al. (1991) have shown that
malondialdehyde (MDA) is the final product formed via en-
zymatic or non-enzymatic peroxidation of arachidonic acid
and other long chain polyunsaturated fatty acids [53]. It was
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vorizeaza atacul compusilor nucleofili care contin lizing, argi-
ning, histiding, cu formarea bazelor Schiff (mecanism implicat
in oxidarea LDL). Datele prezentate arata ca, complexele DAM
provoaca aparitia legaturilor incrucisate inra- sau intermole-
culare si lezarea ireversibila a functiei ADN sau proteinelor
[54].

Sunt mentionate proteinele modificate sub actiunea DAM:
(1) factorul de elongare 2 (eEF2), responsabil de deplasarea
ribosomei de-a lungul ARNm; (2) factorul H (FH), care parti-
cipa la reglarea procesului de activare a complementului; (3)
anafilotoxina C, - componenta pro-inflamatorie a complemen-
tului cu rol pro-aterogenic, (4) proteinkinaza C (PKC), implica-
ta in procesele de proliferare, diferentiere, migrare, inflamatie
si organizare a citoscheletului [55].

Studiile experimentale au elucidat rolul DAM ca fiind o
moleculd de semnalizare si reglatorie in: (1) expresia genelor;
(2) secretia insulara a insulinei, dependenta de glucoza (calea
Wnt); (3) expresia genelor de colagen in hepatocite, prin indu-
cerea genei proteinei de specificitate 1 (Sp1) [53]. Cercetarile
efectuate de Zarkovic si colab., au argumentat ca DAM, gene-
ratd, preponderent, pe calea neenzimaticd, va reactiona si va
forma complexe diferite cu proteinele si ADN [55]; complexele
DAM provoaca aparitia mutatiilor (extinse si/sau punctifor-
me) [56], rupturi catenare [57], oprirea ciclului celular [58],
apoptoza [59].

Griesser si colab. (2009), au descoperit ca, in vivo, DAM
poate fi generata enzimatic ca si produs secundar la biosin-
teza tromboxanului A, [60]. S-a definitivat ipoteza ca acidul
arahidonic este precursorul principal la sinteza DAM pe calea
neenzimatica, dependenta de speciile reactive de oxigen [61].
DAM poate fi metabolizata enzimatic atat prin oxidare, sub
actiunea aldehid-dehirogenazei mitocondriale, generand, suc-
cesiv, acetaldehidd, acetat, bioxid de carbon si apa [62], cat si
sub actiunea fosfogluco-izomerazei citosolice, cu formare de
metilglioxal, care va fi transformat in D-lactat, cu participarea
enzimelor sistemului glioxalazic [63].

Este cunoscut faptul ca DAM este cel mai mutagen produs
al peroxidarii lipidelor [53]; DAM difuzeaza usor prin mem-
brane si modifica covalent proteinele din citosol si/sau nucleu
[48].

DAM interactioneaza cu resturile de lizind din apoB, ne-
cesare pentru recunoasterea LDL de catre receptorul specific
apoB/E, localizat pe suprafata celulelor (cu exceptia macrofa-
gilor). Oxidarea LDL le modificd afinitatea pentru receptorii
apoB/E, astfel, oxLDL sunt captate doar de catre celulele ce
poseda receptori de tip “scavenger” (macrofagi, celule mus-
culare netede), cu formarea celulelor spumoase si aparitia le-
ziunilor aterosclerotice initiale [64]. Un alt studiu a elucidat
proprietatile aterogene ale oxLDL si rolul lor in procesele in-
flamator, mitogen si pro-apoptotic [65].

S-a stabilit utilitatea determinarii DAM atat in calitate de
marker al evolutiei procesului aterosclerotic, cat si drept indi-
cator de prognostic al bolilor cardiovasculare, inclusiv, sindro-
mul coronar acut [66]. Multiple studii clinice argumenteaza
faptul ca dinamica DAM serica coreleaza cu evolutia nefavo-
rabila a bolii [3].
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mentioned that MDA chemically is more stable and diffuses
more easily through membranes; also, it is less toxic in com-
parison to reactive oxygen species. Pizzimenti in 2013 demon-
strated that MDA is an electrophile molecule with low reactiv-
ity at physiological pH [54]. Experimentally was proven that
lowering pH values increases the reactivity and electrophile
properties of MDA, supporting the attack of nucleophilic com-
pounds (abundant in lysine, arginine, histidine), and Schiff
bases formation (mechanism involved in LDL oxidation). The
presented data have shown that MDA adducts induce intra- or
intermolecular cross-links, and damage irreversibly the DNA
and protein function [54].

The proteins modified by MDA are: (1) elongation factor
2 (eEF2) - responsible for the ribosome movement along
mRNA; (2) factor H (FH) - involved in the complement activa-
tion process regulation; (3) anaphylaxin C3 - the pro-inflam-
matory and pro-atherogenic component of the complement,
(4) protein kinase C (PKC) - involved in the proliferation, dif-
ferentiation, migration, inflammation, and the cytoskeleton
organization processes [55].

Experimental studies confirmed that MDA acts as signal-
ling molecule and regulator the following processes: (1) gene
expression; (2) glucose dependent insulin secretion (Wnt
pathway); (3) collagen genes expression in hepatocytes by
inducing protein specificity 1 gene (Sp1) [53]. In the recent
studies Zarkovic et al. have established that MDA, generated
predominantly by the non-enzymatic pathway, will react and
form different adducts with proteins and DNA [55]. The MDA
adducts induce different types of mutations [56], catenary
ruptures [57], cell cycle arrest [58], and apoptosis [59].

In 2009, Griesser et al. have found that in vivo MDA can
be enzymatically generated as secondary product in thrombo-
xane A, synthesis [60]. The hypothesis that arachidonic acid is
the main precursor for MDA synthesis via the non-enzymatic
free radical dependent pathway was confirmed [61]. MDA
can be metabolized enzymatically by: (1) the oxidation under
the action of mitochondrial aldehyde-dehydrogenase, succes-
sively generating acetaldehyde, acetate, carbon dioxide and
water [62]; (2) under the action of cytosolic phosphoglucose
isomerase, forming methylglyoxal, which will be converted to
D-lactate by the glyoxalase system enzymes [63].

Itis known that MDA is the most mutagenic product of lipid
peroxidation [53], easily diffuses through the membranes and
covalently modifies the cytosolic and nuclear proteins [48].

There have been shown that MDA interacts with lysine res-
idues from apoB, which are necessary for the LDL recognition
by the apoB/E specific receptor, located on the cell surface (ex-
cept macrophages). The oxidation of LDL modifies the affinity
for apoB/E receptors, so oxLDL is captured only by the cells
that possess “scavenger” receptors (macrophages, smooth
muscle cells), and it leads to the foamy cells formation and
initial atherosclerotic lesions occurrence [64]. Another study
confirmed the atherogenic properties of oxLDL and its role in
inflammatory, mitogen and pro-apoptotic processes [65].

It has been reasoned the usefulness of MDA determination
both as a marker of the atherosclerotic process evolution, and
as the prognostic indicator of cardiovascular diseases, includ-



Concluzii

Stresul oxidativ are un rol important in aparitia si dezvol-
tarea aterosclerozei si bolilor cardiovasculare. Speciile reacti-
ve de oxigen, generate pe cale enzimatica si/sau neenzimatica,
ataca proteinele serice si lipidele membranare, accelerand for-
marea si acumularea unor compusi oxidativ modificati. Albu-
mina ischemic modificata (AIM) si produsii proteici de oxidare
avansata (PPOA) sunt derivatii albuminei serice si reflecta gra-
dul de lezare a proteinelor in ischemie si stres oxidativ. Dial-
dehida malonica (DAM), produsul final al peroxidarii lipidelor,
are propietiti mutagene si aterogene. In ischemia cardiaci au
loc modificarea cantitatii de AIM, PPOA si DAM serice, fapt ce
argumenteaza utilizarea lor in calitate de biomarkei veridici ai
ischemiei miocardului, indusa de stres oxidativ.
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ing acute coronary syndrome [66]. Multiple clinical trials have
confirmed that serum MDA dynamics correlate with unfavour-
able disease progression [3].

Conclusions

Oxidative stress plays an important role in the atheroscle-
rosis and cardiovascular disease occurrence and develop-
ment. The reactive oxygen species generated enzymatically
and/or non-enzymatically, attacks the serum proteins and cell
membrane lipids, causing the oxidized compounds formation
and their accumulation. Ischemia modified albumin (IMA) and
advanced oxidation protein products (AOPP) are the serum al-
bumin derivatives that reflect the degree of protein damage
in ischemia and oxidative stress. Malondialdehyde (MDA), the
final product of lipid peroxidation, has mutagenic and athero-
genic properties. Cardiac ischemia causes IMA, AOPP and MDA
serum level modifications, which confirm their usage as the
contemporary biomarkers of myocardial ischaemia induced
by oxidative stress.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Actualmente, Republica Moldova nu posedd un sistem
functional de supraveghere a factorilor de risc pentru boli-
le netransmisibile. Este imperativa solutionarea problemei
stiintifice aplicative de importanta majora la nivel popula-
tional, privind consolidarea managementului supravegherii
factorilor de risc, in vederea reducerii mortalitatii cardiovas-
culare premature si alte boli netransmisibile In Republica
Moldova.

Ipoteza de cercetare

in Republica Moldova s-au creat premise reale pentru dez-
voltarea functionalitatii sistemului national de supraveghere
a factorilor de risc pentru bolile cardiovasculare si alte boli
netransmisibile.

Noutatea adusa literaturii stiintifice din domeniu

Analiza de sinteza a progreselor si perspectivelor de dez-
voltare a functionalitatii sistemului national de supraveghere
a factorilor de risc pentru bolile netransmisibile in Republica
Moldova.

Rezumat

Introducere. Decesele premature cauzate de bolile ne-
transmisibile ar putea fi reduse, in mare masura, prin reduce-

rea factorilor de risc modificabili. OMS a declarat dezvoltarea
continua a functionalitatii sistemului de supraveghere ca una
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What is not known yet, about the topic

Currently, the Republic of Moldova does not have a func-
tional system to monitor the risk factors for noncommunica-
ble diseases. It is imperative to solve the applicative scientific
problem of major importance at populational level, regarding
the consolidation of the risk factor surveillance management,
in order to reduce the premature mortality due to cardiovas-
cular disease and other noncommunicable diseases in the
Republic of Moldova.

Research hypothesis

There are real prerequisites in the Republic of Moldova to
develop the functional national surveillance system for car-
diovascular disease and other noncommunicable disease risk
factors.

Article’s added novelty on this scientific topic

A review analysis was performed on the progress and the
development perspectives of functionality of the national
surveillance system for noncommunicable disease risk fac-
tors in the Republic of Moldova.

Abstract

Introduction. According to World Health Organization
(WHO) strategies, premature deaths due to noncommunicable
diseases could be reduced substantially by reducing modifiable
risk factors. WHO declared the continuously development of



din conditiile-cheie pentru asigurarea realizarii tintei strate-
gice globale (nr. 1) de reducere relativa de 25% a mortalitatii
premature, cauzate de bolile netransmisibile cdtre anul 2025
(,25%25").

n Republica Moldova, supravegherea si monitorizarea fac-
torilor de risc modificabili nu este, deocamdata, sistematica si
integrata, nefiind nici parte componenta a Sistemului Infor-
mational Medical Integrat in resursele informationale de stat.
In acest context, studiul si-a propus drept obiectiv general evi-
dentierea premiselor existente de dezvoltare a functionalitatii
sistemului de supraveghere a factorilor de risc pentru bolile
cardiovasculare si alte boli netransmisibile din Republica Mol-
dova.

Material si metode. S-a efectuat un studiu de sinteza a ca-
drului de politici de la nivel global si national, insotit de eva-
luarea bunelor practici internationale, privind experienta de
supraveghere functionala a factorilor de risc, testata in timp.

Rezultate. Au fost identificate reperele conceptuale pri-
vind abordarea actuala in lume in vederea supravegherii fac-
torilor de risc pentru bolile netransmisibile: (1) cooperarea
internationald; (2) asigurarea conformitatii capacitatii natio-
nale prin determinarea prioritatilor locale in acord cu prin-
cipiul de cost-eficienta maxim posibila; (3) colaborare inter-
sectoriala si multisectoriald, In special, la nivelul sistemului de
sanatate, centrat pe asistenta medicald primarg, ca sector de
primul contact cu populatia. in paralel, rezultatele studiului
au evidentiat progresele Republicii Moldova, in vederea for-
tificarii capacitatii nationale privind raspunsul pentru bolile
netransmisibile, elaborarii strategiilor nationale in coerenta
cu cele globale, asigurarii consolidarii cooperdrii intersecto-
riale si multisectoriale, optimizarii resurselor institutionale si
umane in sistemul de sanatate sub aspect al preventiei si con-
trolului bolilor netransmisibile.

Concluzii. in Republica Moldova existid premize pentru
dezvoltarea functionalitatii sistemului de supraveghere a fac-
torilor de risc, determinate de progresele realizate, alaturi de
rezerve de perspectiva, privind continua Tmbunatatire prin
ajustarea bunelor practici internationale.

Cuvinte cheie: sistem de supraveghere functional, factori
de risc, boli netransmisibile, Republica Moldova.

Introducere

Bolile cardiovasculare si alte boli netransmisibile (BNT) au
fost recunoscute unanim ca provocarea prioritara a sanatatii
publice a sec. XX], atat la nivel global, cat si cel national [1, 2, 3,
4]. Ratele standardizate ale mortalitdtii prin bolile aparatului
circulator sunt de circa 4 ori mai inalte in Republica Moldo-
va, comparativ cu ratele respective occidentale [3, 5]. Pentru
perioada 2003-2015, maladia cardiovasculara prioritara a
identificat tendinte de Intinerire, in special, in cazul bolii car-
diace ischemice, care a demonstrat o evolutie procentuala in
crestere de +10,7% a deceselor premature, alaturi de evolutia
procentuald in descrestere de (-11,6%) a mortalitatii sub as-
pect clasic [3].

Organizatia Mondiala a Sanatatii (OMS) a remarcat redu-
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the surveillance system’s functionality as one of the key condi-
tions in reaching the global strategic target (no. 1) on 25% rela-
tive reduction of premature mortality due to noncommunicable
diseases by 2025 (“25x25").

In the Republic of Moldova, surveillance and monitoring
of modifiable risk factors is not systematic nor integrated, be-
ing neither part of the Integrated Medical Information System
within the state information resources. In this context, the
study had as a general objective: to highlight the existing pre-
requisites for the development of the functional surveillance
system for cardiovascular disease and other noncommunicable
disease risk factors in the Republic of Moldova.

Material and methods. A review study of the global and
national policy framework was performed, accompanied by the
evaluation of good international practice on risk factors sur-
veillance functionality, proven over time.

Results. Conceptual milestones on current global ap-
proaches to the surveillance of noncommunicable disease risk
factors have been identified: (1) international cooperation; (2)
ensuring national capacity compliance by determining local
priorities in accordance with the principle of maximum possi-
ble cost-effectiveness; (3) cross-sectoral and multisectoral col-
laboration, particularly at the level of health system, focused on
primary health care, as the sector of first contact with the popu-
lation. In parallel, the study results highlighted the progress of
the Republic of Moldova in strengthening national capacities to
respond to noncommunicable disease challenges, to develop
national strategies coherent with global ones, to ensure con-
solidation of cross-sectoral and multisectoral cooperation, to
optimise institutional and human resources within the health
system in order to prevent and control noncommunicable dis-
eases.

Conclusions. There are prerequisites in the Republic of
Moldova to develop the functional risk factor surveillance
system, determined by the accomplished progress along with
some perspective limitations regarding continuous improve-
ment through good international practice adjustment.

Key words: functional surveillance system, risk factors,
noncommunicable diseases, Republic of Moldova.

Introduction

Cardiovascular disease and other noncommunicable dis-
eases (NCD) have been unanimously recognised as a priority
public health challenge of 21 century, both at global and na-
tional level [1, 2, 3, 4]. Standardised mortality rates due to dis-
eases of circulatory system are four times higher in the Repub-
lic of Moldova as compared with irrespective Western rates [3,
5]. In the period of 2003-2015 years, rejuvenation tendencies
have been identified for the priority cardiovascular disease,
particularly for ischemic heart disease, which showed an in-
creasing percentage evolution of premature deaths by 10.7%,
along with a decreasing percentage evolution (-11.6%) in clas-
sic mortality [3].

World Health Organization noted the significant reduction
in premature mortality caused by noncommunicable diseases
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cerea semnificativd a deceselor premature cauzate de bolile
netransmisibile Tn mai multe tari cu venit 1nalt, datorita poli-
ticilor guvernamentale, care au contribuit la adoptarea unui
stil de viata mai sanatos, promovarea unei asistente medicale
echitabile si dezvoltarea continua a functionalitatii sistemului
de supraveghere. Fapt nominalizat de Dr. Margaret Chan, di-
rector general al Organizatiei Mondiale a Sanatatii, ca impe-
rativ pentru schimbarea favorabila in contextul mortalitatii
evitabile, fiind necesar de sustinut si accelerat in tarile dez-
voltate, si cat mai repede de pornit in tarile cu venit mediu si
redus [4]. In Republica Moldova, pana-n prezent, rimane ne-
solutionata problema de existenta a sistemului functional de
supraveghere si monitorizare a bolilor netransmisibile [6, 7,
8]. Supravegherea si monitorizarea factorilor de risc modifica-
bili nu este sistematica si integrata, nefiind nici parte compo-
nenta a Sistemului Informational Medical Integrat in resursele
informationale de stat din Republica Moldova [7, 9, 10].

Luand in considerare evolutia in crestere a mortalitatii in
varsta productiva si, in conditia cand OMS a declarat despre
rolul vital al sistemelor de supraveghere functionale in reali-
zarea tintei strategice globale (nr. 1) de reducere relativa de
25% a mortalitdatii premature cauzate de bolile netransmisi-
bile catre anul 2025 (,25x25") [4], problema dezvoltarii si,
ca urmare, existentei unui sistem de supraveghere, capabil sa
monitorizeze si evalueze factorii de risc pentru maladiile car-
diovasculare si alte BNT in Republica Moldova, s-a constatat a
fi o problema de importanta majora aplicativd, care necesita
solutionare prin fundamentare stiintifica, si vine in acord cu
Strategia Nationala de Sanatate Publica (2014-2020) [7], Stra-
tegia Nationalad de prevenire si control al bolilor netransmisi-
bile (2012-2020) [11] si Programul National de prevenire si
control al bolilor cardiovasculare (2014-2020) [12].

in acest context, scopul studiului a fost de a efectua anali-
za de sinteza a progreselor si perspectivelor de dezvoltare a
functionalitatii sistemului national de supraveghere, pentru a
evidentia premisele existente de dezvoltare a functionalitatii
sistemului de supraveghere a factorilor de risc pentru bolile
cardiovasculare si alte boli netransmisibile din Republica Mol-
dova.

Material si metode

S-a efectuat analiza de sinteza a cadrului de politici global
si national privind preventia si controlul bolilor netransmisi-
bile, precum si a bunelor practici internationale de suprave-
ghere a factorilor de risc, functionald in timp.

Rezultate

Aborddri actuale in lume privind supravegherea factorilor
de risc

Organizatia Mondiala a Sanatatii in comunicatele recente
declara, ca reducerea poverii bolilor cardiovasculare si a al-
tor boli netransmisibile este o prioritate de sanatate la nivel
global, fiind o conditie necesara pentru dezvoltarea durabila
a societatii. Bolile netransmisibile sunt responsabile pentru
circa fiecare doua din trei decese din lume, si bolile cardiovas-
culare constituie 46% din ele. Aproape trei patrimi din dece-
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in many high-income countries due to the government poli-
cies that contributed to a healthier lifestyle, promotion of an
equitable access to medical care and a continuously devel-
opment of the functional surveillance system. This fact was
mentioned by Dr Margaret Chan, the Director-General of the
World Health Organization, as an imperative for the favour-
able change in the context of avoidable mortality, that need
to be sustained and accelerated in developed countries and
to star as fast as possible in middle and low-income countries
[4]. In the Republic of Moldova, the existence issue of a func-
tional surveillance and monitoring system for noncommuni-
cable diseases is still unresolved [6, 7, 8]. The surveillance and
monitoring of modifiable risk factors is not systematic and in-
tegrated nor being part of the Integrated Medical Information
System within the state information resources of the Republic
of Moldova [7, 9, 10].

Taking into account the increasing mortality trend at the
productive age and the situation when WHO declared the vital
role of functional surveillance system in reaching the global
strategic target (no. 1) on a 25% relative reduction in pre-
mature mortality due to noncommunicable diseases by 2020
(“25x25”) [4], the issue of development and consequently
existence of a surveillance system able to monitor and evalu-
ate cardiovascular disease and other NCDs risk factors in the
Republic of Moldova was found to be of a major applicative
importance that need to be resolved by scientific substantia-
tion and this is in line with the National Public Health Strat-
egy (2014-2020) [7], the National Strategy on Prevention and
Control of Noncommunicable Diseases (2012-2020) [11] and
the National Program on Cardiovascular Disease Prevention
and Control (2014-2020) [12].

In this context, the aim of the study was to perform a re-
view analysis of the progress and the development perspec-
tives of the national surveillance system functionality in order
to highlight the existing prerequisites to the development of
functional surveillance system for cardiovascular disease and
other noncommunicable disease risk factors in the Republic
of Moldova.

Material and methods

A review analysis of the global and national policy frame-
work on noncommunicable disease prevention and control
was performed, as well as of good international practice on
risk factors surveillance, proven over time.

Results

Current worldwide approaches on risk factors surveillance

In its recent releases, World Health Organization states
that reducing the burden of cardiovascular disease and other
noncommunicable diseases is a global health priority and a
condition necessary for the sustainable development of soci-
ety. Noncommunicable diseases are responsible for about two
out of every three deaths in the world, and cardiovascular dis-
ease account for 46% of them. Almost three quarters of deaths
due to noncommunicable diseases (28 millions) and most pre-
mature deaths (82%) occur in middle and low-income coun-



se prin bolile netransmisibile (28 de milioane) si majoritatea
deceselor premature (82%) se produc in tdrile cu venit mediu
si redus [4]. Estimarile OMS pentru 2011-2025 identifica pier-
derile economice cumulative, cauzate de bolile netransmisibile
in tarile cu venit mediu si redus, constata costuri de circa 7 tri-
lioane de dolari SUA, fiind o provocare dura pentru dezvoltarea
tarii si depasirea saraciei [4]. Astfel, maladia cardiovasculara
prioritara si alte boli netransmisibile au fost determinate ca ba-
riere-cheie, in vederea prosperitatii si dezvoltarii durabile [4].

Cooperarea internationald

Cooperarea internationald a devenit o necesitate obiectiva,
ce std la baza eforturilor globale, privind combaterea maladiei
cardiovasculare prioritare si a altor boli netransmisibile, care
prevede elaborarea strategiilor globale cu o eventuala ajustare
la nivel national. Recomandarile Organizatiei Mondiale a Sana-
tatii pentru tarile participante sunt de a determina prioritatile
locale 1n acord cu principiu de cost-eficientd maxim posibila
(“best buys”) [4, 13]. Astfel, tarile participante, in special, cu
venit mediu si redus, au posibilitatea de a stabili tinte accesibi-
le si prioritare pentru conditiile locale, dar coerente celor de la
nivel global. Acest fapt este de contributie cruciala, in vederea
fmbunatatirii In comun a situatiei privind preventia si contro-
lul maladiei cardiovasculare prioritare si alte boli netransmi-
sibile la nivel global si national.

Abordarea de cooperare, la fel, ramane sa fie de actuali-
tate importantd pentru structurile si procesele existente, atat
la nivel global, cat si cel national, prin asigurarea colabordrii
intersectoriale (intre sectoare) si multisectoriale (pe interio-
rul sectorului). Astfel, cooperarea pe verticala si orizontala se
identifica a fi imperativa pentru un efort de eficienta si efica-
citate optimd, privind preventia si controlul maladiilor cardio-
vasculare si a altor boli netransmisibile pentru toate nivelele.
In contextul preventiei primare, se mentioneazi importanta
fortificarii si cooperarii intersectoriale si multisectoriale la ni-
vel de tara si, In special, la nivelul sistemului de sanatate cu ac-
cent pe asistenta medicala primar3, ca sector de prim-contact
cu populatia [4].

Investitiile adecvate in sistemul de sdnatate, in comun cu
fortificarea resurselor institutionale, umane si financiare, ra-
man sa fie cruciale pentru imbunatatirea situatiei privind bo-
lile netransmisibile, inclusiv, maladia cardiovasculara priori-
tara.

Asigurarea functionalitdtii sistemelor nationale de suprave-
ghere

Asigurarea functionalitatii sistemelor nationale de supra-
veghere, integrat in Sistemul Informational Medical, capabil
sa raporteze cauzele de deces si monitorizarea factorilor de
risc, se identifica a fi una din actiuni-cheie privind realizarea
tintei globale nr. 1, In vederea reducerii relative a mortalitatii
premature cu 25% prin maladiile cardiovasculare, cancer, boli
cronice pulmonare si diabet catre anul 2025 (,25%x25”) prin
reducerea factorilor de risc modificabili: consumul de tutun,
inactivitatea fizica insuficienta, regimul alimentar nesanatos,
consumul nociv de alcool, obezitatea, tensiunea arteriala ridi-
catd, hipercolesterolemia si hiperglicemia [4].

in cazul maladiilor cronice, din motivul duratei indelunga-
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tries [4]. WHO estimates for 2011-2025 identified the cumula-
tive economic losses caused by noncommunicable diseases in
middle and low-income countries, that account for about US$
7 trillion, being a difficult challenge for country development
and poverty overcoming [4]. Thus, priority cardiovascular dis-
ease and other noncommunicable disease have been identi-
fied as the key barrier to prosperity and sustainable develop-
ment [4].

International cooperation

International cooperation become an objective necessity
underpinning global efforts to fight priority cardiovascular
disease and other noncommunicable diseases, that provides
for the development of global strategies with an eventual ad-
justment at national level. World Health Organization recom-
mends to member-states to determine local priorities based
on the principle of maximal cost-effectiveness (“best buys”)
[4, 13]. Thus, member-states, particularly middle and low-in-
come countries, have the opportunity to establish affordable
and priority targets for local conditions, but consistent with
those agreed at the global level. This is of crucial contribution
to jointly improve the prevention and control situation of pri-
ority cardiovascular disease and other noncommunicable dis-
eases both at global and national level.

The cooperation approach also remains important for ex-
isting structures and processes both at global and national lev-
el by ensuring intersectoral (cross-sectoral) and multisectoral
(within sector) collaboration. Thus, vertical and horizontal
cooperation was identified as imperative for an optimal effi-
ciency and effectiveness effort on prevention and control of
cardiovascular disease and other noncommunicable diseases
at all levels. In the context of primary prevention, the impor-
tance of cross-sectoral and multisectoral cooperation and its
strengthening at country level should be stressed, and partic-
ularly at the level of health sector focusing on primary health
care as the sector of the first contact with population [4].

Appropriate investments in health system, along with the
strengthening of institutional, human and financial resources,
remain crucial to improving the noncommunicable diseases
situation, including priority cardiovascular disease.

Ensuring the functionality of national surveillance system

Ensuring the functionality of national surveillance system,
integrated into the Medical Information System, able to report
causes of death and to monitor the risk factors is identified as
one of the key actions in reaching the global target no. 1 on
a 25% relative reduction of premature mortality due to car-
diovascular disease, cancer, chronic pulmonary disease and
diabetes by 2025 (25x25) by reducing modifiable risk factors:
tobacco consumption, insufficient physical activity, unhealthy
diet, harmful use of alcohol, obesity, raised blood pressure, hy-
percholesterolemia and hyperglycaemia [4].

In case of chronic disease, due to the long duration as-
sociated with the development of disease, monitoring and
evaluating the outcome rates only, limits in time the primary
prevention actions [3, 14]. Thus, the World Health Organiza-
tion’s global strategy on priority noncommunicable disease
surveillance is focused on risk factors contributing to their
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te, asociate dezvoltarii bolii, monitorizarea si evaluarea numai
aratelor de rezultat limiteaza in timp actiunile in vederea pre-
ventiei primare [3, 14]. Astfel, strategia globala a Organizatiei
Mondiale a Sanatatii privind supravegherea bolilor netrans-
misibile prioritare este centrata pe factorii de risc, care contri-
buie la provocarea lor. Preventia primara este determinata a fi
punctul-cheie pentru controlul maladiei cardiovasculare pri-
oritare si alte boli netransmisibile [4, 14]. in rand cu aceasta,
interventiile prin intermediul factorilor de risc sunt identifica-
te ca esentiale pentru preventia bolilor netransmisibile priori-
tare. Din acest motiv, supravegherea factorilor de risc devine
o conditie si necesitate obiectiva in vederea realizarii tintei
globale nr. 1 (,25x25”) de reducere a mortalitatii premature
prin reducerea factorilor de risc modificabili. Abordarea de
supraveghere a factorilor de risc, alaturi de supravegherea bolii
furnizeaza dovezi obiective pentru ghidarea deciziilor privind
politicile si programele de preventie si control, si promovarea
sanatatii, alaturi de planificarea serviciilor de sanatate, deter-
minarea prioritatilor sanatatii publice si monitorizarea efi-
cacitatii de durata a eforturilor privind preventia si controlul
maladiei cardiovasculare si alte boli netransmisibile.

Atunci, cand multe tari, In special, cu venit mediu si redus,
nu dispun de un sistem national de supraveghere a factori-
lor de risc functional, in vederea realizarii tintei globale nr. 1
,25%25" [4, 6], Organizatia Mondiala a Sanatatii acopera acest
gol prin sprijinirea statelor-membre (tari participante) in
efectuarea studiilor de prevalenta a factorilor de risc (STEPS),
planificate pentru o periodicitate de 5 ani [15].

Abordarea supravegherii in trepte (STEPS) a factorilor de
risc pentru bolile netransmisibile, dezvoltata si ghidata de
Organizatia Mondiala a Sanatatii, contribuie la faptul ca tarile
incep o colectare consistentd a informatiei standardizate, de
precizie Tnalta, privind factorii de risc prioritari la nivel de tara
[16]. In acest context, perspectivele sprijinului tehnic al OMS
pentru tdrile participante tin de crearea bazelor de date la ni-
vel de populatie, comparabile la nivel global, analizei tendinte-
lor in evolutie a factorilor de risc pentru bolile cardiovasculare
si alte boli netransmisibile din lume si elaborarea politicilor
si strategiilor bazate pe dovezi. Astfel, realizarea studiului
STEPS, ghidat de Organizatia Mondialda a Sanatatii este un
punct de pornire in dezvoltarea experientei de supraveghere
standardizata si sistematica in tard, cu perspectiva de a initia
activitati proprii, in vederea sporirii functionalitatii sistemului
national de supraveghere si control al bolilor cronice netrans-
misibile, pentru a fi capabil sa monitorizeze si evalueze situa-
tia in functie de necesitatile locale, atat pentru factorii de risc,
cat si boala [17].

Bunele practici internationale demonstreaza experienta,
testata in timp, privind un sistem functional de supraveghere
al factorilor de risc, bazat pe supraveghere standardizatd, de
continuitate sistematic3, a factorilor de risc comportamentali
[18, 19, 20]. Abordarea nominalizata permite sporirea functi-
onalitatii procesului de supraveghere a factorilor de risc prin
asigurarea flexibilitatii si utilitatii in timp, conforme necesita-
tilor in continua schimbare a sistemului de sanatate, in vede-
rea directionarii deciziilor pentru planificare, implementare si
evaluare a politicilor pentru preventie si control al maladiei
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occurrence. Primary prevention is determined to be the key
point to control the priority cardiovascular disease and other
noncommunicable diseases [4, 14]. Additionally, interven-
tions on risk factors are identified as essential for the preven-
tion of priority noncommunicable diseases. For this reason,
surveillance of risk factors becomes a condition and an objec-
tive need to achieve the global target no. 1 (“25x25") on re-
ducing the premature mortality by reducing modifiable risk
factors. Risk factor surveillance approach along with disease
surveillance provides objective evidence for decision guidance
on prevention and control policies and programs, and health
promotion along with the health service planning, determin-
ing of public health priorities and monitoring of sustainable
effectiveness of efforts to prevent and control cardiovascular
disease and other noncommunicable diseases. When many
countries, particularly middle and low-income, do not have a
functional national risk factor surveillance system, in order to
achieve global target no. 1 “25x25” [4, 6], World Health Orga-
nization covers this gap by supporting member-states (partic-
ipant countries) in performing the prevalence studies on risk
factors (STEPS), planned with a 5-year periodicity [15].

The WHO STEPwise approach (STEPS) to noncommuni-
cable disease risk factors surveillance, developed and guided
by the World Health Organization, contributes to the initiation
of the country’s consistent collection of standardized data
of high accuracy, on priority risk factors at the country level
[16]. In this context, the WHO technical support perspectives
for participating countries are to create globally comparable
population databases, analyse the trend evolution for cardio-
vascular disease and other noncommunicable diseases risk
factors in the world and development of evidence-based poli-
cies and strategies. Thus, the STEPS survey guided by World
Health Organization is a starting point in developing the coun-
try’s standardised and systematic surveillance system, with a
perspective to initiate the own activities in order to increase
the national surveillance and control system for noncommu-
nicable chronic disease, to be able to monitor and evaluate the
situation according to local needs, both for risk factors and
disease [17].

Good international practice demonstrates a time-proven
experience on a functional risk factor surveillance system
based on systematic ongoing standardised surveillance of be-
havioural risk factors [18, 19, 20]. The above-mentioned ap-
proach allows for increasing the functionality of risk factors
surveillance process by ensuring the flexibility and utility over
time, according to the continuously changing needs of the
health system, in order to direct the decisions about planning,
implementation and evaluation of prevention and control pol-
icies for cardiovascular disease and other noncommunicable
disease, both at country and local level [21].

Given the fact that behavioural risk factors typically pre-
cede metabolic changes, risk factor systematic ongoing sur-
veillance system, focused on behavioural dimension provides
additional confidence for prevention and control of cardiovas-
cular disease modifiable risk factors on both components: be-
havioural and biologic (metabolic).

Surveillance is a system of ongoing and systematic collec-



cardiovasculare si alte boli netransmisibile, atat la nivel de
tard, cat si in teritorii [21].

in conditia faptului cunoscut, ca factorii comportamentali,
de reguld, preceda schimbadrile metabolice, supravegherea de
continuitate sistematica a factorilor de risc, centrata pe di-
mensiunea comportamentald, ofera un plus de siguranta in
prevenirea si controlul factorilor modificabili pentru bolile
cardiovasculare pe ambele componente: comportamentala si
biologica (metabolica).

Supravegherea este un sistem de colectare continua si sis-
tematicd, prelucrare, analiza, interpretare si difuzare a datelor
despre starea de sanatate a populatiei si factorii, care o deter-
mina pentru planificarea, implementarea si evaluarea politici-
lor de sanatate publica. Caracteristicile de baza ale unui sistem
de supraveghere functional sunt [21]:

1) Abordare de sistem: supravegherea trebuie sa fie baza-
ta pe proceduri standardizate, care definesc exact ,ce”,
»cum”, ,cand” si ,de ce” se identifica in cadrul procesului
de colectare, analiza si difuzare a datelor.

2) Flux temporal continuu al informatiei: este importanta
periodicitatea sistematica a supravegherii, care necesita
asigurarea continuitatii de colectare a datelor.

3) Coerentd cu interventii si politici: monitorizarea trebuie
sa se bazeze pe necesitatile de informare ale sistemului
de sanatate si sa asigure informarea continua in functie
de schimbari.

Discutii

In contextul abordirilor actuale privind supravegherea
factorilor de risc, analiza situatiei actuale in Republica Moldo-
va constata un sir de premise, in vederea dezvoltarii functio-
nalitatii sistemului de supraveghere a factorilor de risc.

Aliniindu-se la eforturile globale privind preventia si con-
trolul bolilor cardiovasculare si alte boli netransmisibile, Re-
publica Moldova si-a asumat angajamente de a reduce morta-
litatea prematura si factorii de risc privind bolile netransmisi-
bile pentru anii 2012-2020, care au tinut cont de directiile si
recomandarile OMS, privind asigurarea realizarii obiectivelor
nationale coerente cu cele globale, stipulate 1n politicile publi-
ce lanivel de tara [7, 11, 22].

Sprijinul Organizatiei Mondiale a Sanatatii (OMS) prin ghi-
darea in efectuarea studiului de prevalenta STEPS a contribuit
la initierea credrii bazei de date standardizate la nivel de po-
pulatie in Republica Moldova, comparabile pentru evaluarea
tendintelor factorilor de risc bolilor netransmisibile, inclusiv
cardiovasculare, la nivel global si dezvoltarea politicilor si
strategiilor in sdnitate bazate pe dovezi [17]. In acest context,
dovezile studiului STEPS au fost utilizate pentru elaborarea
Planului national de actiuni pentru anii 2016-2020 privind
implementarea Strategiei nationale de prevenire si control al
bolilor netransmisibile pe anii 2012-2020, inclusiv, stabilirea
tintelor nationale [22]. Implementarea supravegherii prin
abordarea STEPS (OMS) este un progres esential, determinat
de tranzitia Republicii Moldova de la sondaje nesistematice
si metodologic neuniforme la supraveghere sistematica stan-
dardizata, insa de caracter intermitent (periodicitate de circa 5
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tion, processing, analysis, interpretation and dissemination of
data about population health and its determinant factors for
public health policy planning, implementation and evaluation.
The main features of a functional surveillance system are [21]:

1) System approach: surveillance should be based on stan-
dardised procedures that define exactly "what”, "how”,
"when” and "why” is to be identified in the process of
data collection, analysis and dissemination.

2) Time-ongoing flow of information: systematic periodic-
ity of surveillance is important, and require the ongoing
data collection.

3) Coherence with interventions and policies: monitoring
should be based on the information needs of health sys-
tem and to ensure ongoing information depending on
the changes.

Discussion

In the context of current approaches to risk factor surveil-
lance, the analysis of current situation in the Republic of Mol-
dova reveals a number of prerequisites, in order to develop
the functional risk factors surveillance system.

Aligning to global efforts on prevention and control of car-
diovascular disease and other noncommunicable diseases, the
Republic of Moldova has committed to reduce the premature
mortality and noncommunicable disease risk factors during
2012-2020, which have considered WHO directions and rec-
ommendations to ensure the achievement of national targets
consistent with the global ones, stipulated in the country’s
public policy documents [7, 11, 22].

The World Health Organization support by guiding in per-
forming the STEPS prevalence survey has contributed to the
initiation of a standardized population database in the Repub-
lic of Moldova for the global comparable evaluation of trends
in risk factors for noncommunicable diseases, including car-
diovascular disease, and to the development of evidence-
based policies and strategies [17]. In this context, the evidence
from STEPS survey was used to develop the National Action
Plan for 2016-2020 on the implementation of National Strategy
on Noncommunicable Disease Prevention and Control for 2012-
2020, including the setting of national targets [22]. Implemen-
tation of the WHO STEPS approach to surveillance is an essen-
tial progress, due to the transition of the Republic of Moldova
from non-systematic and methodologically non-uniform sur-
veys to standardised systematic surveillance, of intermittent
nature (with five years periodicity), but of a major importance
and with substantial contribution to the development of stan-
dardised surveillance experience in the Republic of Moldova,
which does not have a functional national surveillance system
[8, 23, 24].

The WHO STEP-wise approach to surveillance is by appli-
cation systematic and intermittent with time-intervals that
create a time gap, thus not fully ensuring the time-continuous
flow of information.

The experience of good international practice on existing
functional systems of ongoing surveillance of behavioural risk
factors, proved over time, represented by US BRFSS: Behav-
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ani), dar fiind de importanta majora si de contributie substan-
tialda pentru dezvoltarea experientei de supraveghere standar-
dizatd in Republica Moldova, care nu dispune de un sistem de
supraveghere national functional [8, 23, 24].

Abordarea prin supravegherea STEPS (OMS) este dupa ca-
racter de aplicare sistematic intermitenta cu intervale de timp,
care creeaza decalaj temporal, care nu asigura pe deplin fluxul
temporal continuu al informatiei.

Experienta bunelor practici internationale privind sisteme
functionale existente, testata in timp, in domeniul supraveghe-
rii continue a factorilor de risc comportamentali, reprezenta-
te de Sistemul de supraveghere al factorilor de risc din SUA
(BRFSS: Behavioral Risk Factor Surveillance System, 1984),
Sistemul de supraveghere rapida al factorilor de risc din Ca-
nada (RRSS: Rapid Risk Factor Surveillance System, 1999) si
Sistemul de supraveghere al factorilor de risc din Italia (PASSI:
Progressi delle Aziende Sanitarie per la Salute in Italia, 2007)
[18, 19, 20] este contributiva pentru identificarea punctelor
tari si slabe, oportunitatilor si riscurilor pentru un sistem de
supraveghere a factorilor de risc functional si eficient.

In rand cu acesta, pentru perspectiva de fortificare a ca-
pacitatii nationale de combatere a bolilor cardiovasculare si
alte boli netransmisibile de importanta majora, sunt impor-
tante reformele recente efectuate in cadrul supravegherii de
stat a sanatatii publice din Republica Moldova. Astfel, crearea
Agentiei Nationale pentru Sanatate Publica [25] contribuie la
fortificarea resurselor institutionale, umane si financiare, fiind
substantiald pentru consolidarea infrastructurii, cooperarii
intersectoriale si multisectoriale, necesare pentru fortificarea
preventiei si controlului bolilor cardiovasculare si alte boli ne-
transmisibile in Republica Moldova [26]. Constatarile nomina-
lizate, luate impreuna cu delimitarea clara a functiei de supra-
veghere de alte functii ale Agentiei Nationale pentru Sanatate
Publica (inspectie, acreditare, siguranta ocupationala etc.)
[26], sunt o premisa-cheie pentru imbunatatirea continua a
supravegherii de stat, consolidand, totodat3, si perspectiva de
instituire a unui sistem national functional de supraveghere a
bolii si factorilor de risc in Republica Moldova, conditie nece-
sara pentru realizarea tintelor nationale privind preventia si
controlul bolilor cardiovasculare si alte boli netransmisibile.

Agentia Nationald pentru Sanatate Publica este institutia
principala responsabild pentru dezvoltarea si implementarea
sistemului de supraveghere la nivel national, monitorizarea
si evaluarea programelor si planurilor de actiuni nationale,
instruirea personalului si asigurarea suportului metodologic
[26]. In cadrul Agentiei Nationale pentru Sanatate Publica este
organizata Directia prevenire si controlul bolilor netransmisi-
bile. La fel, in structura organizatorica a fiecarei subdiviziuni
teritoriale (10 Centre de Sanatate Publica) este prevazuta Di-
rectia controlul bolilor netransmisibile si promovarea sana-
tatii. Necesitatea unui sistem functional de supraveghere este
discutata de mai mult timp, insa pana acum nu a fost stabilit.
Este important de mentionat, ca sistemul de supraveghere al
factorilor de risc pentru bolile netransmisibile, inclusiv mala-
dia cardiovasculara prioritar, ramane sa fie inca o provocare
pentru Republica Moldova [23, 27, 28].

Nu n ultimul rand, existenta bazei de date in permanenta
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ioural Risk Factor Surveillance System (1984), Canada’s RRSS:
Rapid Risk Factor Surveillance System (1999) and Italy’s Risk
Factor Surveillance System (PASSI: Progressi delle Aziende Sa-
nitarie per la Salute in Italia, 2007) [18, 19, 20] contributes to
the identification of strengths and weaknesses, opportunities
and risks for a functional and efficient risk factors surveillance
system.

Along with this, the recent reforms within the state public
health surveillance in the Republic of Moldova are too impor-
tant from the perspective of strengthening national capacities
to fight cardiovascular disease and other noncommunicable
diseases of major importance. Thus, creation of the National
Public Health Agency [25] contributes to the strengthening of
institutional, human and financial resources, being substantial
for the fortification of the infrastructure, the cross-sectoral
and multisectoral cooperation needed to strengthen preven-
tion and control of cardiovascular disease and other noncom-
municable diseases in the Republic of Moldova [26]. The nom-
inated findings, taken together with the clear delineation of
the surveillance function from other functions of the National
Public Health Agency (inspection, accreditation, occupational
safety etc.) [26], are a key prerequisite for continuous im-
provement of the state surveillance, while strengthening also
the prerequisites of establishing a functional national disease
and risk factor surveillance system in the Republic of Moldova,
a prerequisite for achieving the national targets on prevention
and control of cardiovascular disease and other noncommuni-
cable diseases.

The National Public Health Agency is the main institution
responsible for the development and implementation of the
national surveillance system, monitoring and evaluation of na-
tional programs and action plans, training of staff and provid-
ing methodological support [26]. Within the National Public
Health Agency, the Directorate on Prevention and Control of
Noncommunicable Diseases is organised. Similarly, in the or-
ganizational structure of every territorial subdivision (10 Cen-
ters of Public Health) the Directorate for Control of Noncom-
municable Diseases and Health Promotion is provided. The
need for a functional surveillance system has been discussed
for a long time but the system has not yet been established. It
is important to note that the risk factor surveillance system for
noncommunicable diseases including priority cardiovascular
disease, is still a challenge for the Republic of Moldova [23,
27,28].

Last but not least, the existence of the permanently updat-
ed (quarterly) database of the Information System “Registry of
individuals registered at the family physician within the medi-
cal institution providing primary health care within the system
of compulsory health insurance” [29] in interoperability with
the Automated Information System Primary Health Care (SIA
AMP) will facilitate functionality of the ongoing systematic
surveillance of behavioural risk factors. It is important that
registration is mandatory, regardless of the individuals’ health
insurance, thus covering the entire population of the country.

A major importance prerequisite for the development
of management of risk factor surveillance in the Republic of
Moldova is the operation of Integrated Medical Information



actualizare (trimestrial) a Sistemului informational ,Registrul
persoanelor inregistrate la medicul de familie din cadrul insti-
tutiei medico-sanitare ce presteazd asistentd medicald primard
in sistemul asigurdrii obligatorii de asistentd medicald” [29],
in interoperabilitate cu Sistemul Informational Automatizat
Asistenta Medicala Primara (SIA AMP) va facilita asigurarea
functionalitatii supravegherii sistematic continue a factorilor
de risc comportamentali. Este important ca, inregistrarea re-
spectiva este obligatorie, indiferent de asigurarea medicala a
persoanei, astfel, acopera toata populatia din tara.

O premisa de importanta majora pentru dezvoltarea ma-
nagementului supravegherii factorilor de risc in Republica
Moldova este functionarea Sistemului Informatic Medical In-
tegrat (SIMI), care este destinat colectarii si procesarii datelor
despre evenimentele din sistemul de sanatate pentru a fi utili-
zate In procesul de luare a deciziilor, inclusiv, despre preventia
bolilor, unul din conturile functionale ale sistemului, fiind sta-
rea sanatatii. Sistemului Informational Medical Integrat (SIMI)
existent, care este adaptabil si sensibil, astfel, deschis pentru
dezvoltare, este contributiv pentru integrarea supravegherii
continue a factorilor de risc comportamentali [9].

Promovarea sanatatii, protectia sanatatii si preventia boli-
lor fac parte din domeniile prioritare de interventie, care sunt
determinate, in mare parte, de realizarile supravegherii sana-
tatii populatiei, nominalizate ca primul din domeniile priori-
tare stabilite. Astfel, pentru a asigura realizarile ce tin de mai
multe domenii prioritare de interventii, identificate de Strate-
gia nationala de sanatate publica, ar trebui pus 1n aplicare un
sistem functional de supraveghere a boilor netransmisibile si
factorilor de risc care le determina [7].

Concluzii

Concepute Impreunad, (1) fortificarea capacitatii nationale
privind raspunsul pentru bolile netransmisibile, (2)existenta
strategiilor nationale, elaborate in coerenta cu cele globale, in-
sotite de tinte nationale ajustate sub aspect al necesitatilor si
posibilitatilor locale, care prevad (3) asigurarea consolidarii
cooperdrii intersectoriale si multisectoriale, alaturi de (4) op-
timizarea resurselor institutionale si umane, efectuate recent
in sistemul de sanatate al Republicii Moldova, constituie opor-
tunitati interne si externe pentru dezvoltarea functionalitatii
sistemului national de supraveghere a factorilor de risc pentru
bolile cardiovasculare si alte boli netransmisibile.

Perspectiva de dezvoltare de mai departe a functionalita-
tii sistemului national de supraveghere a factorilor de risc din
Republica Moldova, In baza bunelor practici internationale de
monitorizare continud a factorilor de risc comportamentali,
este o rezerva reala de viitor.

Declaratia de conflict de interese
Nimic de declarat.

Contributiile autorilor

Autorii in egala masura au contribuit la realizarea studiului
sila elaborarea manuscrisului.

Sistem de supraveghere a factorilor de risc pentru bolile netransmisibile

System (SIMI), which is designed to collect and process data
about health system events for the use in decision making, in-
cluding prevention of diseases, one of the functional accounts
of the system, being the state of health. The existing Integrated
Medical Information System (SIMI), which is adaptable and re-
sponsive, and thus open to development, will contribute to the
integration of the ongoing behavioural risk factor surveillance
[9].

Thus, in order to ensure the achievements in several prior-
ity areas of intervention identified within the National Public
Health Strategy, a functional surveillance system for noncom-
municable diseases and their risk factors should be imple-
mented [7].

Conclusions

Designed together, (1) strengthening the national capaci-
ties on noncommunicable disease response, (2) the existence
of national strategies developed in coherence with the global
ones, accompanied by national targets adjusted to local needs
and possibilities, providing for (3) the consolidation of inter-
sectoral and multisectoral cooperation, together with (4) the
optimization of the institutional and human resources, recent-
ly done within the health system of the Republic of Moldova,
are internal and external opportunities for the development
of functional national surveillance system for cardiovascular
disease and other noncommunicable disease risk factors.

The perspective for the future development of the func-
tional national risk factors surveillance system in the Republic
of Moldova, based on good international practice of ongoing
monitoring of behavioural risk factors, is a real reserve for the
future.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Incidenta sindromului Mayer-Rokitansky-Kiister-Hauser
este de 1:4.500 fetite nou-ndscute, iar tumorile ovariene la
acest grup de paciente este cazuistic.

Ipoteza de cercetare

Prezentare de caz clinic rar, documentat, de disgerminom
ovarian la o adolescentd de 14 ani cu sindromul Mayer-Rok-
itansky-Kiuster-Hauser. Este prezentatd revista literaturii a
tumorilor ovariene in acest sindrom.

Noutatea adusa literaturii stiintifice din domeniu

Cazul prezentat este al patrulea descris de tumori ova-
riene, depistate la copii si adolescente cu sindromul Mayer-
Rokitansky-Kiister-Hauser si al treilea de disgerminom la
aceastd categorie de pacienti, publicate, anterior, in literatura
din strdindtate.

Rezumat

Introducere. Sindromul Mayer-Rokitansky-Kiister-Hau-
ser (MRKH) prezintd o anomalie congenitala multifactoriala a
ducturilor Miilleriene care se caracterizeaza prin: (a) agene-
zia a 2/3 superioare a vaginului, In combinatie cu anomalia
uterului (de la rudimente uterine cavitare/necavitare, pana
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What is not known yet, about the topic

The incidence of Mayer-Rokitansky-Kiister-Hauser syn-
drome is 1:4.500 new-born girls, and ovarian tumours in this
group of patients are casuistic.

Research hypothesis

Clinical rare case presentation, documented by ovarian
dysgerminoma in a 14-year-old adolescent with Mayer-Rok-
itansky-Kiister-Hauser Syndrome. Is presented the literature
review of ovarian tumors in this syndrome.

Article’s added novelty on this scientific topic

The presented case is the fourth case of ovarian tumours,
detected in children and adolescents with Mayer-Rokitan-
sky-Kiister-Hauser syndrome and the third case of dysger-
minoma in this category of patients, previously published in
foreign literature.

Abstract

Introduction. Mayer-Rokitansky-Kiister-Hauser syndro-
me (MRKH) presents a multifactorial congenital abnormality
of Miillerian’s ducts characterized by: (a) agenesia of the 2/3
superior part of vagina in combination with uterine anomaly
(from cavitary/noncavitary uterine rudiments to the total lack
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la lipsa totala a uterului); (b) ovare si trompe uterine normal
dezvoltate si functionale; (c) caracteristici sexuale secundare
normale si cariotip feminin (46, XX).

Material si metode. Prezentarea cazului clinic propriu.
In literatura de specialitate sunt descrise doar cazuri clinice
unice.

Rezultate. Este prezentat cazul unei adolescente de 14 ani
cu sindromul Mayer-Rokitansky-Kiister-Hauser, diagnosticata
cu disgerminom ovarian si revista literaturii la acest subiect.

Concluzii. Tumorile ovariene in sindromul MRKH se refera
la o patologie ginecologica destul de rar intalnita si trebuie sa
fie luate in consideratie in diagnosticul diferential al formatiu-
nilor de volum ale cavitatii abdominale in cazul aceastei mal-
formatii.

Cuvinte cheie: ovar, tumorile maligne ale celulelor germi-
nale, sindromul Mayer-Rokitansky-Kiister-Hauser.

Introducere

Sindromul Mayer-Rokitansky-Kiister-Hauser (MRKH) pre-
zinta o anomalie congenitala multifactoriala a ducturilor Mtl-
leriene care se caracterizeaza prin: (a) agenezia a 2/3 supe-
rioare a vaginului, In combinatie cu anomalia uterului (de la
rudimente uterine cavitare/necavitare pana la lipsa totala a
uterului); (b) ovare si trompe uterine normal dezvoltate si
functionale; (c) caracteristici sexuale secundare normale si ca-
riotip feminin (46, XX) [1-3]. Actualmente, se deosebesc doua
subtipuri ale sindromului MRKH: cel clasic (tipul I) si cel ne-
clasic (tipul IT). In cadrul tipului I, este afectati doar partea ca-
udala a ductului Miillerian dupa varianta simetricd, in legatura
cu ce lipseste uterul si 2/3 superioare ale vaginului; ovarele si
trompele uterine sunt normal dezvoltate, malformatii extrage-
nitale nu se constata. Tipul II al sindromului MRKH se mani-
festa prin hipoplazia asimetrica a rudimentelor uterine, cu sau
fara displazia trompelor uterine si, foarte des, se asociaza cu
anomalii concomitente ale ovarelor si tractului urinar. In cea
mai complexda malformatie, cunoscuta ca sindromul MURCS -
(MU)llerian, (R)enal, (C)ervicothoracic (S)omite se intdlneste
combinatia dintre agenezia utero-vaginala cu anomaliile rena-
le, osoase (mai des, cele vertebrale) si cardio-vasculare [1, 4].

Supravegherea sistematicd si de durata a pacientelor cu
sindromul MRKH a demonstrat aparitia potentiald a procese-
lor patologice 1n rudimentele uterine, ovare si trompele ute-
rine [5, 20]. Cea mai frecventa patologie in sindromul MRKH
este leiomiomul rudimentelor uterine, iar tumorile ovariene
se intalnesc destul de rar. In literatura de specialitate sunt de-
scrise doar cazuri clinice unice [6-22]. Pana in prezent, lipsesc
dovezi stiintifice care ar demonstra ca anomaliile ducturilor
Miilleriene pot fi un factor de risc in dezvoltarea tumorilor
ovariene [12, 20]. In legitura cu raritatea tumorilor ovariene
in sindromul MRKH, prezentam urmatorul caz clinic.

Prezentarea de caz

Pacienta S., 14 ani, a fost internata in sectia de chirurgie pe-
diatrica cu dureri in regiunea hipogastrica, marirea abdome-
nului in volum, amenoree primara. Palpator se aprecia o for-
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of uterus); (b) normally developed and functional ovaries and
fallopian tubes; (c) normal secondary sexual characteristics
and female karyotype (46, XX).

Material and methods. Presenting your own clinical
case. Only unique clinical cases are described in the specialty
literature.

Results. [s presented the case of a 14-year-old teenager
with Mayer-Rokitansky-Kiister-Hauser syndrome, diagnosed
with ovarian disgerminoma and the literature review on this
subject.

Conclusions. Ovarian tumours in MRKH syndrome refer
to a rather rarely encountered gynecological pathology and
should be considered in the differential diagnosis of abdominal
cavity volume formations in this malformation.

Key words: ovary, malignant germ cell tumours, Mayer-
Rokitansky-Kiister-Hauser syndrome.

Introduction

Mayer-Rokitansky-Kiister-Hauser ~ syndrome  (MRKH)
presents a multifactorial congenital abnormality of Miillerian’s
ducts characterized by: (a) agenesia of the 2/3 upper vagina in
combination with uterine anomaly (from cavitary/noncavitary
uterine rudiments to the total lack of uterus); (b) normally de-
veloped and functional ovaries and fallopian tubes; (c) normal
secondary sexual characteristics and female karyotype (46, XX)
[1-3]. Currently, there are two subtypes of MRKH syndrome:
classical (type I) and non-classical (type II). In Type I only the
caudal part of the Miillerian duct is affected by the symmetri-
cal variant, in relation to the missing uterus and 2/3 the up-
per vagina, the ovaries and the fallopian tubes are normally
developed, extragenital malformations are not found. Type II
of MRKH syndrome is manifested by asymmetric hypoplasia
of uterine rudiments, with or without dysplasia of the uterine
tubes and is very often associated with concomitant abnor-
malities of the ovaries and urinary tract. In the most complex
malformation known as MURCS - (MU)llerian, (R)enal, (C)ervi-
cothoracic (S)syndrome, there is a combination of utero-vaginal
agenesia with renal, bone (more often vertebral) - and cardio-
vascular abnormalities [1, 4].

Systematic and long-term surveillance of patients with
MRKH syndrome, has demonstrated the potential occurrence
of pathological processes in the uterine, ovarian and fallopian
tubes [5, 20]. The most common pathology in MRKH syndrome
is leiomyoma of uterine rudiments and ovarian tumours are
rarely encountered, and only specialized clinical texts [6-22]
are described in the literature. To date, there is no scientific
evidence to prove that Miillerian duct abnormalities may be
a risk factor in the development of ovarian tumours [12, 20].
Concerning the rarity of ovarian tumours in MRKH syndrome,
we present the following clinical case.

Case presentation

Patient S., 14 years old, was admitted to the paediatric sur-
gery department with hypogastric pain, increased abdominal
volume, and primary amenorrhea. At palpation appreciates a



matiune tumorald, dur-elastica, mobila, sensibild la palpare.
Organele genitale externe corect dezvoltate, intrarea in vagin
lipsea. La examenul rectal, uterul nu se palpa, se aprecia o for-
matiune dur-elastica, mobil, sensibilg, fara a putea determi-
na originea provenirii ei. La examenul ultrasonografic (USG):
uterul nu se vizualiza, in cavitatea abdominalg, la nivelul om-
bilicului, se determina o structura hipoecogena, neomogena,
vascularizata in interior, de 111x61 mm, cu sectoare transo-
nice interne, intens vascularizate. Pentru precizarea diagnos-
ticului, a fost efectuata imagistica prin rezonanta magnetica
(IRM), unde s-a constatat: formatiune de volum in cavitatea
bazinului mic, cu raspandire intraabdominald, cu dimensiu-
nile 115,3x75,2x82 mm, structura neomogena, hipoecogena.
S-a presupus diagnosticul de gangliom, neuroblastom, neuro-
fibrom. Uterul nu s-a vizualizat (Figura 1).
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tough-elastic, mobile, and sensitive at palpation tumour. Ex-
ternal genitalia normally developed, the entry into the vagina
was lacking. At the rectal exam, the uterus does not flicker, ap-
preciates a tough-elastic, mobile, sensitive tumour, without
being able to determine its origin. On the ultrasound exami-
nation (USG): the uterus is not visualized, in the abdominal
cavity at the level of the umbilicum, was determined a hyp-
oechoic, non-homogeneous structure, vascularised in interior
111x61 mm, with internal transonic segments, intense vascu-
larised. Magnetic Resonance Imaging (MRI) was performed to
specify the diagnosis, where was determined a volume forma-
tion in the small basin cavity with intraabdominal spread with
dimensions 115.3x75.2x82 mm, a non-homogeneous, hypoe-
choic structure. It was supposed a ganglioma, neuroblastoma,
neurofibroma. The uterus was not viewed (Figure 1).

ASV/L-1427/358
#19

Sagittal

Fig. 1 IRM: (a) proiectie frontald, (b) proiectie sagitala: formatiune solida a pelvisului (*).

Fig. 1 MRI: (a) frontal projection, (b) sagittal projection: solid pelvis formation (*).

Analizele hormonale au constatat valorile: FSH - 34,9 U/1
(norma 3,0-12,0 U/1); testosteron - 0,6 ng/ml (norma 0,2-1,0
ng/ml); prolactina - 19,4 ng/ml (norma 1,2-19,5 ng/ml); ca-
riotipul pacientei 46 (XX). Au fost examinati markerii oncolo-
gici: CA125-16,9 U/ml (0-35 U/ml) si CEA - 0,227 ng/ml (0-
4,7 ng/ml). Pentru a stabili originea formatiunii, s-a efectuat
laparoscopie diagnostica, la care s-a constatat lipsa uterului
(reprezentat prin douad rudimente uterine), ovarele cu for-
matiuni chistice bilaterale: din stanga 15x15 cm, cu multiple
vilozitati, din dreapta - 5x5 cm, de tip folicular. S-a efectuat
conversie in laparotomie mediang, cu ovarectomie bilaterala.
Intraoperator, s-au confirmat datele laparoscopice ale tumorii,
manifestandu-se, in aspect general-nodular, cu suprafete nere-
gulate, de consistenta variabila (Figura 2).

Perioada postoperatorie a decurs fara particularitati, pa-
cienta a fost externata la domiciliu la a 7-ea zi. La examina-
rea microscopica, parenchimul tumorii a fost constituit din
celule mari, cu aspecte morfopatologice rotunde, ovale si/sau
poligonale, cu nuclee moderat hipercrome si citoplasma usor
spumoasa, clard, de origine germinativa; frecvent s-au mani-
festat In focare sau fasii celulare printre stroma abundenta,

Hormonal analyzes found the following values: FSH - 34.9
U/1 (standard 3.0-12.0 U/1); testosterone - 0.6 ng/ml (stand-
ard 0.2-1.0 ng/ml); prolactin - 19.4 ng/ml (standard 1.2-19.5
ng/ml); the patient’s karyotype 46 (XX). The oncological
markers were examined: CA 125 - 16.9 U/ml (0-35 U/ml)
and CEA - 0.227 ng/ml (0-4.7 ng/ml). To determine the ori-
gin of the formation was performed diagnostic laparoscopy, in
which was determined the lack of the uterus (present through
two uterine rudiments), the ovaries with bilateral cystic for-
mations: from the left 15x15 cm with multiple villous, on the
right 5x5 cm, follicular type. Conversion was performed in me-
dial laparotomy with bilateral ovariectomy. Intraoperatively,
the laparoscopic data of the tumour was confirmed, showing
nodular general appearance with irregular, variable consist-
ency surfaces (Figure 2).

The postoperative period was without any particularities,
the patient was discharged at home at 7 days. In the micro-
scopic examination, the tumour parenchyma consisting of
large cells with round, oval and/or polygonal morpho-patho-
genetic aspects, with moderate hyperchromic nucleus and
a slightly foamy, clear, of germinative origin cytoplasm have
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Fig. 2 Disgerminom ovarian (aspect intraoperatoriu).

Fig. 2 Ovarian dysgerminoma (intraoperative aspect).

fibrilar-fibroasa si/sau hialinizata. Astfel, asamblajul celular
germinativ si stromal al tumorii, in metoda conventionalg,
este sugestiv pentru disgerminom (Figura 3). La examenul
imunohistochimic, s-a stabilit: (1) expresie membranoasa mo-
deratd si slaba (m++/+) si citoplasmatica (cyt++/+), expresia
la (PLAP) (Figura 4); (2) expresie difuza membranoasa la CD
117 (m++) (Figura 5). Asadar, datele microscopiei cu lumina si
profilul imunohistochimic totalmente corespundeau caracter-
isticelor disgerminomului ovarian.

Ulterior, pacienta a urmat sase cure de chimioterapie. Pes-
te 11 luni, a fost internata in sectia de ginecologie cu tumoare
in regiunea trompei uterine stangi, depistatd la examenul USG.
A fost efectuatd laparotomie mediana, cu tubectomie bilatera-
1a. Perioada postoperatorie fara particularitati, externata la a
7-ea zi dupa interventie. Rezultatul histologic - tesut nodular
leiomiomatos.

ARk ol )
Fig. 4 Imun noasa difuza
moderata si slabg, si expresie citoplasmatica (DAB x4).
Fig. 4 Immunohistochemistry (PLAP): moderate and weak diffuse
membrane expression and cytoplasmic expression (DAB x4).

Fig. 3 Disgerminom ovarian. Aspect microscopic, de ansamblu, al
componentei celular-stromale tumorale (x100. Coloratie H&E).

Fig. 3 Ovarian disgerminoma. Microscopic overall appearance of the
cellular-stromal tumor component (x100. H & E staining).

been frequently manifested in foci or cellular strips among
abundant fibrillary-fibrous stroma and/or hyalinized. So, ger-
minative and stromal cellular assemblage of the tumour in the
conventional method is suggestive for dysgerminoma (Figure
3). The immunohistochemical examination established: (1)
moderate and mild membrane expression (m++/+) and cy-
toplasmic (cyt++/+) expression in (PLAP) (Figure 4); (2) dif-
fuse membrane expression at CD 117 (m++) (Figure 5). So the
light microscopy data and the immunohistochemical profile,
totally corresponded to the characteristics of ovarian dysger-
minoma.

Further the patient followed six chemotherapy courses.
Over 11 months she was admitted to the gynecology section
with tumour in the left uterine tube region, determined by
USG exam. Was performed median laparotomy with bilateral
tubectomy. Postoperative period without particularities, dis-
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Fig. 5 Imunohistochimia (CD 117): expresie membranoasa difuza
(DAB x20).

Fig. 5 Immunohistochemistry (CD 117): diffuse membrane
expression (DAB x20).



Discutii

Analizand datele literaturii, a fost stabilit ca tumorile ova-
riene sunt o patologie destul de rar Intalnita la pacientele cu
sindromul MRKH [5]. Pana in prezent, in literatura din stra-
indtate au fost publicate doar optsprezece cazuri de tumori
ovariene In combinare cu anomaliile ductului Miillerian. Ca-
racteristica generala a acestor cazuri publicate este prezenta-
td In Tabelul 1. Varsta medie a pacientelor cu tumori ovariene
si sindromul MRKH a variat intr-un diapazon destul de larg,
de la 4 [8] pana la 79 de ani [7]. Trebuie de mentionat fap-
tul cd tumorile ovariene la copii si adolescente cu sindromul
MRKH au fost raportate doar in trei cazuri [8, 11, 19]. In cele-
lalte cazuri, numarul de observatii au fost analogice la femeile
de varsta reproductiva [6, 9, 12, 15-17, 22] si In perioada de
postmenopauza [7, 10, 13, 14, 18, 20, 21]. Ar trebui considerat
destul de interesant fenomenul aparitiei tumorilor ovariene la
pacientele cu sindromul MRKH familial [12, 17, 21].

Simptomele principale ale tumorilor ovariene la aceasta
categorie de paciente au fost: durerile pelviene (abdominale)
[10,12,13, 15,16, 18, 19, 20], marirea in volum a abdomenu-
lui [11, 15, 21], formatiune palpabild in bazinul mic [6, 8, 11,
15, 18, 20] si prezenta ascitei [21].

Pentru diagnosticul tumorilor ovariene la pacientele cu
sindromul MRKH, au fost folosite metode radiologice: USG, TC
si IRM. Trebuie de mentionat faptul cd, In majoritatea cazu-
rilor, aceste metode au fost combinate [8, 10-16, 18, 20, 21].
Suplimentar la diagnosticul radiologic si pentru stratificarea
tumorilor ovariene, a fost utilizat un spectru destul de larg al
markerilor tumorali (CA-125, AFP, 3-hCG, CEA) [11, 12, 15, 20,
21]. Intr-un sir de publicatii, se mentioneazi cresterea CA-125
(dela 127 panala 18.700 U/mL) [11, 12, 15, 16, 21] si al AFP
(dela 75,9 panala 13.507 ng/mL) [8, 11].

In majoritatea cazurilor, tumorile erau unilaterale [7-14,
16-18] si doar in patru dintre ele, au fost tumori ovariene
bilaterale [6, 15, 19, 20]. in cadrul tumorilor unilaterale, s-a
constatat localizarea lor preponderenta pe stanga [9, 11, 12,
14,17, 18, 21, 22], decat pe dreapta [8, 13]. Tinand cont de va-
riabilitatea situdrii si numarul ovarelor in sindromul MRKH, ar
trebui sa fie considerate logice observatiile referitor la dezvol-
tarea tumorilor in ovarul suplimentar [16] si cel ectopic [10].

In cadrul efectudrii interventiilor chirurgicale, de regula,
s-a efectuat laparotomia [6, 8, 10-16, 18-21] si doar in doua
cazuri au fost utilizate tehnologiile laparoscopice [17, 22]. Tre-
buie de mentionat, cad interventiile laparoscopice nu se deose-
beau de cele clasice si se efectuau cu luarea in consideratie a
tuturor principiilor oncologice. Volumul interventiei chirurgi-
cale in cadrul tumorilor ovariene si sindromul MRKH a inclus:
salpingoovarectomie (inclusiv, bilaterald) [6, 8, 11, 12, 18-20,
22], in combinare cu histerectomie (extirparea rudimentelor
uterine) [13, 15], extirparea omentului mare (omentectomie)
[12, 15, 21], in combinare cu rezectia intestinului subtire si
gros, eviscerarea pelvisului si limfodisectie [14, 16]. Intr-o se-
rie de cazuri, tratamentul chirurgical s-a combinat cu chimio-
terapie [11, 12, 14, 15, 16, 21].

In cadrul examenului histologic al tumorilor ovariene ma-
ligne in sindromul MRKH [6, 7, 8, 11, 12, 14-21], au fost inre-
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charged 7 days after surgery. Histological result - leiomioma-
tous nodular tissue.

Discussion

Analyzing the literature data, it was established that ovarian
tumours are a very rare pathology in patients with MRKH
syndrome [5]. Up to now, only 18 episodes of ovarian tumours
have been published in foreign literature, combined with
Miillerian duct abnormalities, and the general characteristic
of these patients is shown in Table 1. The mean age of patients
with ovarian tumours and MRKH varied in a diapason quite
wide, from 4 [8] to 79 years [7]. It should be noted that ovarian
tumours in children and adolescents with MRKH syndrome
were reported only in three cases [8, 11, 19]. In the other
cases the number of observations was analogous to women of
reproductive age [6, 9, 12, 15-17, 22] and postmenopausal [7,
10,13, 14, 18, 20, 21]. The phenomenon of ovarian tumours in
patients with familial MRKH syndrome should be considered
quite interesting [12, 17, 21].

The main symptoms of ovarian tumours in this category of
patients were pelvic pain (abdominal) [10, 12, 13, 15, 16, 18,
19, 20], abdominal increase in volume [11, 15, 21] palpable
tumour in the small basin [6,8,11, 15, 18, 20] and the presence
of ascitis [21].

For diagnosis of ovarian tumours in patients with MRKH
syndrome, were used radiological methods: USG, TC and MRI.
It should be noted that in most cases these methods have been
combined [8, 10-16, 18, 20, 21]. In addition to radiographic
diagnosis and stratification of ovarian tumours, a fairly wide
spectrum of tumour markers (CA-125, AFP, B-hCG, CEA)
[11, 12, 15, 20, 21] was used. In a series of publications, the
increase in CA-125 (from 127 to 18,700 U/ml) [11, 12, 15, 16,
21] and AFP (from 75.9 to 13,507 ng/ml) [8, 11].

In most cases the tumours were unilateral [7-14, 16-18]
and only four of them were bilateral ovarian tumours [6, 15, 19,
20]. In the unilateral tumours, their predominant localization
was found on the left [9, 11, 12, 14, 17, 18, 21, 22], than on the
right [8, 13]. Taking into account the variability of the situation
and the number of ovaries in MRKH syndrome, observations
should be made as to the development of tumours in the extra
ovary [16] and the ectopic [10].

In surgery, laparotomy [6, 8, 10-16, 18-21] was performed
as a rule, and laparoscopic technologies were used only in
two cases [17, 22]. It should be noted that the laparoscopic
interventions did not differ from the classical ones and were
performed with consideration of all the oncological principles.
The volume of surgical intervention in ovarian tumours and
MRKH syndrome included: salpingo-ovarectomy (including
bilateral) [6, 8, 11, 12, 18-20, 22] in combination with hyste-
rectomy (removal of uterine rudiments) [13,15], extirpation
(12, 15, 21), in combination with the thin and thick intestinal
resection, pelvis evisceration and lymphodisection [14,16].
In a number of cases, surgical treatment was combined with
chemotherapy [11, 12, 14, 15, 16, 21].

In the histological examination of malignant ovarian tu-
mours in MRKH syndrome [6, 7, 8,11, 12, 14-21] were record-
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Tabelul 1. Caracteristica generald a pacientelor cu tumori ovariene in sindromul MRKH.
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Varsta, Metodele de Dimensiunile tumorii (cm), . T . . .
Autorul, anul . . ) . Volumul interventiei chirurgicale Histologia
ani diagnostic lateralitatea
Larsen E. et al. (1992) 34 NA 10x5; 9x5; bilateral Laparotomie; SOEB Tumoare din celulele Sertoli;
cistadenofibrom mucinos
borderline
Pommerenke F. et al. (1994) 79 NA NA NA Tumoare din celulele Sertoli
Tsaur G. et al. (1995) 4 USG, TC, MO 9,8x5; dextra Laparotomie; SOE Teratom imatur
Savov L. et al. (1995) 44 NA NA; sinistra NA Tumoare Brenner
Rodriguez E. et al. (1998) 55 TC 11x7x5; ectopia ovarului in Laparotomie; extirparea tumorii Cistadenom seros
omentul mare
Takeuchi K. et al. (2006) 8 USG, IRM, MO 10; sinistra Laparotomie; SOE Tumoare a sacului vitelin
Mishina A. et al. (2007) 35 USG, MO 20x15x10; sinistra Laparotomie; SOEB + O Disgerminom
Fukuda J. et al. (2010) 50 TC, IRM, MO 15; dextra Laparotomie; HE+ SOEB Cistadenom mucinos
Bailey A. et al. (2010) 61 USG, TC 8,1x7; sinistra Laparotomie; HE + SOEB + O + rezectia  Cancer papilar seros, stadiul
intestinului subtire si portiunii drepte Illc
a intestinului gros
Kavallaris A. et al. (2011) 48 USG, TC, MO 103x2; 8x3x1,5; bilateral Laparotomie; HE+SOEB+0 Cancer ovarian epitelial gr. I1I
Bae H. et al (2013) 31 USG, TC, MO 25; ovar pelvian suplimentar ~ laparotomie, eviscerarea pelvisului Carcinom papilar seros
+ omentectomie + rezectia sigmei +
limfodisectie pelviana
Mishina A. (2015) 38 USG, TC, MO 10,7x8,7x9,3; sinistra Laparoscopie; SOE Tumoare din celulele
Sertoli-Leydig
Nusrath S. et al. (2016) 65 TC 12x10; sinistra Laparotomie SOE Carcinom endometrial (FIGO
gr.1)
Padrén-Arredondo G. et al. (2017) 10 NA 20x12x10; bilateral Laparotomie SOEB Disgerminom
Juusela A. et al. (2017) 72 USG, MO 17,8x13,4x16; bilateral Laparotomie SOEB Tumoare din celulele
Sertoli-Leydig
Huepenbecker S. et al. (2017) 64 USG, TC NA; sinistra Laparotomie SOEB + O Adenocarcinom seros grad
fnalt (gr. 3C)
Huepenbecker S. et al. (2017) 63 TC, MO NA; sinistra Laparotomie SOE + O + citoreducere Carcinom seros tubar
intraepitelial gr. 3
Miao Y. et al. (2018) 29 USG, TC, IRM 10,9%9,2x7,4; sinistra Laparoscopie; SOE Cistadenofibrom papilar
Ciobanu V. (cazul prezent) 14 USG, IRM, MO 15; dextra Laparotomie; OE Disgerminom

USG - ultrasonografie, TC - tomografie computerizata, IRM - imagistica prin rezonanta magnetica, MO - markerii oncologici, SOE -

salpingoovarectomie bilaterald, HE - histerectomie, O - omentectomie, OE - ovarectomie.

Table 1. General characteristics of patients with ovarian tumours in MRKH Syndrome.

salpingoovarectomie, SOEB -

Author, year ége' Diagnostic methods ;I;;ggﬁzydlmensmns (em), Volume of surgical intervention Histology
Larsen E. et al. (1992) 34 NA 10.5%9.5; bilateral Laparotomy; SOEB Tumour from Sertoli cells,
mucinous borderline
cystadenofibroma
Pommerenke F. et al. (1994) 79 NA NA NA Tumour from Sertoli cells
Tsaur G. et al. (1995) 4 USG, CT, MO 9x8.5x5; dextra Laparotomy; SOE Imature teratoma
Savov L. et al. (1995) 44 NA NA; sinistra NA Brenner tumour
Rodriguez E. et al. (1998) 55 CT 11x7x5; ovary ectopia in the Laparotomy; tumour extirpation Serous cystadenom
large oment
Takeuchi K. et al. (2006) 8 USG, MRI, MO 10; sinistra Laparotomy; SOE Vitelin sac tumour
Mishina A. et al. (2007) 35 USG, MO 20x15x10; sinistra Laparotomy; SOEB + O Dysgherminoma
Fukuda J. et al. (2010) 50 CT, MRI, MO 15; dextra Laparotomy; HE + SOEB Mucinous cystadenom
Bailey A. et al. (2010) 61 USG, CT 8.1x7.0; sinistra Laparotomy; HE + SOEB + O+ resection  Serous papillar cancer (stage
of the small intestine and the right side 3c)
of the large intestine
Kavallaris A. et al. (2011) 48 USG, CT, MO 10x3x2 and 8x3x1.5; bilateral Laparotomy; HE + SOEB + O Ovarian epithelial cancer gr. 3
Bae H.etal (2013) 31 USG, CT, MO 25; extra pelvic ovary Laparotomy; pelvic evisceration, Serous papilla carcinoma
omentectomy + sigma resection + pelvic
lymphodisection
Mishina A. (2015) 38 USG, CT, MO 10.7x8.7x9.3; sinistra Laparoscopy; SOE Tumour from Sertoli-Leydig
cells
Nusrath S. et al. (2016) 65 CT 12x10; sinistra Laparotomy; SOE Endometrial carcinoma
FIGO gr. 1
Padrén-Arredondo G. et al. (2017) 10 NA 20x12x10; bilateral Laparotomy; SOEB ]()ysghegrm]inoma
Juusela A. et al. (2017) 72 USG, MO 17.8x13.4x16.0; bilateral Laparotomy; SOEB Tumourfrom Sertoli-Leydig
cells
Huepenbecker S. et al. (2017) 64 USG, TC NA; sinistra Laparotomy; SOEB + O Serous adenocarcinoma
advanced stage (gr. 3C)
Huepenbecker S. et al. (2017) 63 CT, MO NA; sinistra laparotomy SOE + O + citoreduction Intraepitelial serous tubular
carcinoma gr. 3
Miao Y. et al. (2018) 29 USG, CT, MRI 10.9x9.2x7.4; sinistra Laparoscopy; SOE Papillar cystadenofibroma
Ciobanu V. (present case) 14 USG, MRI, MO 15; dextra Laparotomy; OE Dysgherminoma

USG - ultrasonography, TC - computed tomography, MRI - magnetic resonance imaging, MO - markers oncology, SOE - salpingoovarectomy, SOEB - bilateral salpingoovarectomy,
HE - hysterectomy, O - omentectomy, OE - ovarectomy.



gistrate mult mai des decét cele boderline [6, 18] si benigne [9,
10, 13]. Analiza formelor morfologice ale tumorilor ovariene
la copii si adolescente a demonstrat predominarea tumorilor
germinogene, inclusiv, a tertaoamelor imature [8], tumorilor
sacului vitelin [11] si disgerminomului [19], ceea ce a fost de-
monstrat si in cazul clinic prezent.

Prognosticul in cazul tumorilor ovariene in sindromul
MRKH este foarte greu de apreciat, fiind cauzat de raritatea
acestei patologii si de o durata foarte scurta de supraveghere
a acestor paciente pe un termen de pana la un an [6, 22] si de
lalpanala2ani[11, 12,15, 16, 21]. in majoritatea cazurilor,
se mentioneaza lipsa recidivelor dupa tratamentul chirurgical
si cel combinat, cu exceptia unui caz de adenocarcinom, care a
necesitat efectuarea chimioterapiei [21].

Asadar, in contextul celor prezentate, trebuie de remarcat
faptul c3, acest caz prezentat de tumora ovariana la o adoles-
centq, este cel de al patrulea publicat in literatura de speci-
alitate la pacientele cu sindromul Mayer-Rokitansky-Kiister-
Hauser si al treilea caz de disgerminom ovarian in aceasta
anomalie rar3, publicat anterior in literatura de specialitate.

Concluzii

Tumorile ovariene in sindromul MRKH se refera la o pato-
logie ginecologica destul de rara si trebuie sa fie luate Tn con-
sideratie in diagnosticul diferential al formatiunilor de volum
ale cavitatii abdominale in cazul aceastei malformatii. Avand
in vedere caracteristicile principale ale sindromului MRKH,
supravegherea clinica si radiologica indelungata a pacientilor
cu sindrom MRKH trebuie considerata a fi justificata.
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Sindromul Mayer-Rokitansky-Kiister-Hauser

ed much more often than borderline [6, 18] and benign ones
[9, 10, 13]. The analysis of morphological forms of ovarian tu-
mours in children and adolescents has demonstrated the pre-
dominance of germinogenic tumours, including immature ter-
atomas [8], vitelin sac tumours [11] and dysgerminoma [19],
which has been demonstrated in the present clinical case.

The prognosis for ovarian tumours in MRKH syndrome is
very difficult to appreciate due to the rarity of this pathology
and a very short duration of surveillance for these patients
for up to one year [6, 22] and from 1 to 2 years [11, 12, 15,
16, 21]. In most cases, there is a lack of relapses after surgical
and combined surgery, except for a case of adenocarcinoma
requiring chemotherapy [21].

Therefore, in the context of the presentations, it should be
noted that the given case of ovarian cancer in an adolescent is
the fourth published in the literature with Mayer-Rokitansky-
Kiister-Hauser syndrome and the third case of ovarian
dysgerminoma in this rare abnormality, previously published
in the literature.

Conclusions

Ovarian tumours in MRKH syndrome refer to a very rare
gynecological pathology and should be considered in the
differential diagnosis of abdominal cavity volume formations
in this malformation. Given the main features of MRKH
syndrome, long-term clinical and radiological monitoring of
patients with MRKH syndrome should be considered justified.
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Pacienta de 59 de ani, pensionard, trimisa pentru consult
pneumologic in mai 2015 de medicul de familie din cauza
aparitiei dispneei, febra pana la 38°C, tuse si junghi toracic bi-
lateral. Anamnestic, pe 17.02.2015, operata pentru hernie de
disc si hemangiom vertebral cu vertebroplastie percutanata a
corpului vertebrei L2 cu ciment acrilic. Radiografia toracelui la
a 5 zi dupa interventie a pus in evidenta semne de embolism
pulmonar cu materialul utilizat pentru vertebroplastie, dar
pacienta fiind fara simptome pulmonare a fost externata cu
recomandari de monitorizare la locul de trai, fara diagnostic
de embolism pulmonar si teste pentru aprecierea severitatii
acestuia.

Simptomele pulmonare au aparut peste 2 saptamani de la
efectuarea vertebroplastiei, a urmat 2 cure de antibioticotera-
pie. HRCT pulmonara (Figura 2 A-E), efectuata la 2,5 luni de la
episodul de embolism, a demonstrat prezenta embolilor cu ci-
ment acrilic in ambii pulmoni, cu implicarea arterelor lobare,
segmentare si subsegmentare. Aspectul mozaic al tesului pul-
monar (alternarea ariilor cu opacitati tip sticla mata cu arii de
tesut cu transparentd pastratd) in ambele hemitorace, vine sa
ilustreze defecte importante ale perfuziei pulmonare. Imagis-
tul a interpretat leziunile identificate ca fibroza postinflama-
torie si calcinate postuberculoase, iar medicul de familie, in
acest context, a suspectat o posibila reactivare a tuberculozei
si a solicitat consultul pneumologului care a diagnosticat em-
bolia pulmonara cu polimetil metacrilat.
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A 59-year-old woman, retiree, was sent to a pneumologist
in May 2015 by the family physician, due to dyspnea, fever
38°C, cough and chest pain. In February 2015, she has under-
gone a percutaneous surgery for a herniated disk and verte-
broplasty for L2 vertebral body hemangioma using acrylic
filler. The chest radiography at 5 days after surgery revealed
signs of pulmonary embolism with bone cement used for ver-
tebroplasty, but as the patient had no pulmonary symptoms,
she was diascharged for family physician follow up, with
neither pulmoary embolism in her diagnosis nor having any
tests assesing the severity of this complication.

She started having symptoms in 2 weeks after the surgery
and she has been treated with 2 antibiotic courses. Chest
HRCT (Figure 2 A-E) performed at 2.5 months after the embo-
lism episode revealed the presence of acrylic cement emboli
in lobar, segmental and subsegmental pulmonary arteries in
both lungs. The mosaic atenuation of the lung parenchyma
(patchwork of regions with different pulmonary attenuation)
in both hemithoraces suggests, in this case, significant defects
in lung perfusion. Nevertheless, the imagist considered the le-
sions as posttuberculous calcifications and post inflammatory
fibrosis. The family phisician suspecting a possible reactivati-
on of TB, sent the patient to the pneumologist, who diagnosed
the pulmonary embolism with polymethyl methacrylate.



Pulmonary complication after percutaneous vertebroplasty

intrebari:

1) Ce modificari sunt identificate la RMN coloanei verte-
brale la o pacientd cu sindrom algic in regiunea lombara in
Figura 1 A-C?

2) Ce interventie a fost efectuata si care complicatii au sur-
venit conform leziunilor identificate in Figura 1 D?

3) Descrieti modificarile patologice din Figura 1 E. Ce
complicatie traduc acestea si care este tactica de tratament?

Fig. 1 (A-E)

MJHS 16(2)/2018

Questions:

1) What changes can be seen on the spine MRI imaging
(Figure 1 A-C) in a patient with lumbalgia?

2) What kind of surgery has been performed and which
complications have occurred considering the lesions identi-
fied in Figure 1 D?

3) Describe the abnormalities identified in Figure 1 E.
What complications do they suggest and what are the treat-
ment options?

23/02/2015



Raspunsuri:

1) Stenozd de canal medular regiunea lombara L2-L3, her-
nie de disc L2-L3, hemangiom in corpul vertebrei L2.

2) Laminectomie L2, disc-ectomie L2-L3, vertebroplastie
percutanatd a corpului vertebrei L2 cu ciment acrilic (poli-
metil metacrilat). Embolizarea sinusurilor venoase si a venel-
or paravertebrale cu ciment acrilic.

3) Radiografia toracelui in incidenta postero-anterioara
prezinta micsorarea campurilor pulmonare bilateral, cu ascen-
sionarea ambelor hemidiafragme pana la coasta V. Opacitati
ovoide, de intensitate supracostala In regiunea parahilara bi-
lateral, ce traduc embolizarea arterelor pulmonare lobare si
multiple opacitati liniare in ambele hemitorace de intensitate
supracostald, ce respectd traiectul vaselor pulmonare si tra-
duc embolizarea acestora cu material utilizat pentru vertebro-
plastie. Actualmente, nu existd un ghid de management al em-
bolismul pulmonar cu materialul utilizat pentru vertebroplas-
tie (lipsesc studii ce ar compara diverse strategii terapeutice).
Mai multe publicatii recomanda utilizarea anticoagulantelor
(heparing, urmata de warfarina) in cazul pacientilor simpto-
matici cu embolie periferica (In baza radiografiei toracice) sau
la cei cu embolie centrald, asimptomatici pentru o perioada de
3-6 luni dupa episodul de embolism. In cazurile cu embolism
central si prezenta simptomelor, se va considera posibilitatea
embolectomiei percutanate.

Discutii

Vertebroplastia percutanata (descrisa de catre Galibert si
colab.1n 1987) a castigat popularitate in ultimii 30 de ani si este
utilizata, mai frecvent, la pacientii varstnici cu osteoporoza, in
scopul reducerii durerii si prevenirii distrugerii complete a
corpului vertebral, precum si in tratamentul fracturilor verte-
brale tasate din osteoporoza sau metastaze osteolitice.

Hemangioamele vertebrale sunt considerate tumori spi-
nale benigne, frecvente (cu incidentad globala de 10-12% in
populatia generald) si sunt caracterizate de o proliferare
benigna a unor cavitati relativ mari, tapetate cu endoteliu si
cu continut sangvin. Rareori simptomatice, hemangioamele
vertebale sunt, de obicei, descoperite Intamplator la radio-
grafii, prin aspectul lor caracteristic de butoi cu straturi ver-
ticale proeminente, datorita trabeculelor corporale vertebrale
ingrosate. Aceste leziuni sunt, de reguld, limitate la corpul ver-
tebral si sunt usor diagnosticate la RMN prin aspect pestrit si
hipersemnal T1 si T2 (Figura 1 A, C).

Printre complicatiile vertebroplastiei, extravazarea cimen-
tului este considerata a fi una severa, cu risc de embolizare
atat a plexului venos paravertebral si a venelor paraverte-
brale, cat si a vaselor pulmonare. Printre factorii ce determina
dezvoltarea acestei complicatii sunt: vascozitatea joasa a ci-
mentului, particularitatile patului vascular regional, ampla-
sarea capatului distal al acului de punctie, prezenta defectelor
in peretele corpului vertebral. Incidenta raportata a emboliei
pulmonare cu ciment acrilic dupa vertebroplastie variaza de
la 2,1% la 26% (variatiile mari fiind dependente si de tehni-
cile radiologice diferite pentru identificarea embolilor pulmo-
nari: CT sau radiografie). Majoritatea pacientilor cu embolie

Complicatie pulmonard dupd vertebroplastie percutanatd

Answers:

1) Lumbar spinal canal stenosis at the level of L2-L3, her-
niating disc at L2-L3, hemangioma in L2 vertebral body.

2) Laminectomy of L2, discectomy L2-L3, percutaneous
vertebroplasty of L2 vertebral body with acrylic cement (poly-
methyl methacrylate). Embolisation of venous sinuses and
paravertebral veins with acrylic cement.

3) The postero-anterior chest radiography shows bilateral
reduction of the pulmonary fields with both hemidiaphragms
elevation to the level of 5% rib. Oval-shaped dense opacities
in the perihilar region and multiple linear opacities of in-
creased density on both sides along the vascular structures,
which suggest lobar pulmonary arteries embolization with
the filler material used for vertebroplasty. Currently, there
aren’t any evidence based recommendations on management
strategies of pulmonary embolism due to filler materials used
in vertebroplasty. Several publications recommend the use of
anticoagulants (heparin followed by warfarin) for a period of
3-6 months after the embolic episode in symptomatic patients
with radiological signs of peripheral pulmonary embolism or
in asymptomatic patients with central pulmonary embolism.
In case of central pulmonary embolism and the presence of
symptoms, percutaneous embolectomy should be considered.

Discussion

Percutaneous vertebroplasty (described by Galibert et al.
in 1987) has gained popularity over the last 30 years and it is
used more frequently in elderly patients with osteoporosis to
reduce pain and prevent complete destruction of the vertebral
body as well as in the treatment of vertebral compression frac-
ture due to osteoporosis or osteolytic metastasis.

Vertebral hemangiomas are common benign spinal lesion
(with an incidence of 10-12% in the general population wor-
ldwide) and are characterized by a benign proliferation of re-
latively large endothelium-plated cavities, with blood content.
Rarely symptomatic, vertebral hemangiomas are usually an
incidental finding on routine radiographs of the spine, with
their characteristic ,,corduroy cloth” appearance with promi-
nent vertically-oriented layers, due to thickened vertebral
body trabeculae. These lesions are usually limited to the ver-
tebral body and are easily diagnosed on MRI with its common
feature of speckled appearance and high intensity signal in T1
and T2 sequences (Figure 1 A, C).

Among the possible adverse events associated with verte-
broplasty, filler extravasation is considered a severe compli-
cation with an increased risk of embolization of both para-
vertebral venous plexus, paravertebral veins and pulmonary
vessels. Factors associated with this complication are: low vis-
cosity of the filler cement, individual regional vascularisation
features, placement of the distal end of the puncture needle,
presence of defects in the wall of the vertebral body. The re-
ported incidence of pulmonary embolism with acrylic cement
after vertebroplasty ranges from 2.1% to 26% (large variati-
ons being dependent on different radiological techniques for
the identification of pulmonary embolisms: CT or radiogra-
phy). Most patients with cement pulmonary embolism are
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Fig. 2 (A-F)

pulmonara cu ciment sunt asimptomatici, dar manifestarile
sunt dependente de cantitatea de substanta embolizanta. Cele
mai frecvente simptome sunt durerea toracica si dispneea,
rareori - sindromul de detresa respiratorie acuta. Mai frecvent,
simptomele apar mai tarziu, uneori saptdmani sau luni dupa
vertebroplastie, ca si in cazul prezentat.

Referinte / references

1. Galibert P, Deramond H., Rosat P. et al. Preliminary note on the
treatment of vertebral angioma by percutaneous acrylic verte-
broplasty. Neurochirurgie, 1987; 33: 166-168.

2. Hao ], Hu Z. Percutaneous cement vertebroplasty in the treat-
ment of symptomatic vertebral hemangiomas. Pain physician,
2012; 15 (1): 43-9.

3. Luetmer M., Bartholmai B., Rad A. et al. Asymptomatic and un-
recognized cement pulmonary embolism commonly occurs with
vertebroplasty. AJNR Am. J. Neuroradiol., 2011; 32: 654-657.

MJHS 16(2)/2018

asymptomatic, but the manifestations are dependent on the
amount of embolized substance. The most common symptoms
are chest pain and dyspnea, rarely acute respiratory distress
syndrome. More often, the symptoms appear later, sometimes
weeks or months after vertebroplasty as in the presented case.

4. Rothermich M., Buchowski J., Bumpass D. et al. Pulmonary ce-
ment embolization after vertebroplasty requiring pulmonary
wedge resection. Clinical orthopaedics and related research, 2014;
472 (5): 1652-7.

5. Krueger A, Bliemel C., Zettl R. et al. Management of pulmonary
cement embolism after percutaneous vertebroplasty and kypho-
plasty: a systematic review of the literature. Eur. Spine J., 2009;
18:1257-1265.



)
=

Revista de Stiinte ale Sanatatii din Moldova
Moldovan Journal of Health Sciences

Ghidul autorului

Criterii pentru publicare

Articolele originale trebuie sa contina cercetdri noi (originale),
rezultatele cdrora contribuie la acumularea de noi cunostinte in do-
meniul publicat si cu conditia ca rezultatele prezentate nu au mai fost
publicate Tnainte sau nu sunt depuse, in paralel, la o altd revista, in
vederea publicarii.

Manuscrisele prezentate trebuie sa corespundad standardelor
STROBE (http://www.strobe-statement.org).

Prezentarea manuscrisului

Manuscrisele trebuie sa fie prezentate doar in forma electronica,
in limba romana sau engleza. Dacd manuscrisul a fost depus doar in
limba romana, odata ce a trecut procedura de recenzare internd, aces-
ta va fi tradus integral de catre autori in limba englezd, pentru a putea
trece procedura de recenzare externd. in acelasi manuscris se permite
utilizarea US English sau British English, dar nu mixt. Varianta tiparita
(hartie) nu va fi acceptata. Doar autorul corespondent va putea depune
manuscrisul la redactie; tot el va detine responsabilitatea completa de
procesul de depunere, de corespondenta cu redactia pe durata proce-
sului de publicare.

Procesul de publicare poate fi amanat, intrerupt sau anulat, la
discretia autorului corespondent. Odatd manuscrisul depus, autorul
corespondent va primi un cod electronic de identificare a manuscri-
sului, pe care il va folosi in corespondenta ulterioara cu redactia.

in scopul mentinerii integrititii editoriale si a standardelor
internationale de calitate, Redactia Moldovan Journal of Health Sci-
ences - Revista de Stiinte ale Sandtadtii din Moldova utilizeaza un sistem
de detectare a plagiatului si va supune manuscrisul unei verificari an-
tiplagiat. Depunerea manuscrisului pentru publicare inseamnd, im-
plicit, acordul tuturor autorilor cu verificarea lui antiplagiat. in cazul
suspectdrii ca manuscrisul depus a incdlcat politicile de publicare,
acesta poate fi suspendat sau respins, indiferent de etapa procesului
de publicare.

Scrisoarea de insotire

La depunere, autorul corespondent va anexa la manuscris o sc-
risoare de insotire. Formularul tipizat al Scrisorii de insotire este
oferit de catre Redactie. Scrisoarea de insotire include: (1) titlul
manuscrisului; (2) o scurtd descriere despre relevanta manuscrisului
pentru scopul promovat de Revistd; (3) contributiile aduse de manu-
scris pentru domeniul sau; (4) modul In care manuscrisul adauga val-
oare la literatura stiintificd de specialitate; (5) numele si semnaturile
tuturor coautorilor; (5) datele complete de contact ale Autorului
corespondent, cu mentionarea institutiei si adresei institutionale, nr.
de telefon, nr. de fax si adresa e-mail.

in scrisoarea de intentie, Autorul corespondent trebuie si indice

Instructions for Authors

Criteria for publication

Original articles should contain new (original) results, which
bring new knowledge in the field. The submitted manuscripts should
contain data unpublished before and not submitted in parallel for
publication to another journal.

Manuscripts submitted must meet STROBE standards (http://
www.strobe-statement.org).

Manuscript submission

Manuscripts must be submitted only in electronic form in Ro-
manian or English. Once past the internal reviewing procedure, the
manuscript was submitted only In Romanian will be fully translated
by the authors in English to pass the external reviewing procedure.
in the manuscript are allowed to use U.S. English or British English,
but not mixed. Printed version (paper) will not be accepted. Only the
corresponding author may submit the manuscript. The correspond-
ing author holds full responsibility of the submission and correspon-
dence with the editor during reviewing and publication process.

The publication of the manuscript may be postponed, stopped or
canceled at the request of the corresponding author. Once the manu-
script is submitted, the corresponding author will receive an elec-
tronic identification code of the manuscript, which should be used
for subsequent correspondence with the editor.

In order to maintain editorial integrity and international quality
standards, editor of the Moldovan Journal of Health Sciences reserves
the right to use a plagiarism detection system. Thus the submitted
manuscript will be checked for plagiarism. Manuscript submission
involves agreement of all coauthors for checking for plagiarism. If the
submitted manuscript violates copyright policies; it can be suspend-
ed or dismissed, regardless of the stage of the publishing process.

Cover letter

A submitted manuscript should be accompanied by a Cover letter.
A template of Cover letter is provided by editor. Cover letter should
include: (1) the title of the manuscript; (2) a short statement regard-
ing the relevance of the manuscript for the journal proposes; (3) con-
tributions of the manuscript for to field; (4) what is the added value
of the manuscript to the already published scientific literature; (5)
the names and signatures of all coauthors; (5) the full contact details
of corresponding author, indicating the institution and institutional
address, no. telephone, no. fax and e-mail.

In the Cover letter, the corresponding author should clearly indi-
cate that: (1) the paper contain original data; (2) the paper has not
been published before; (3) the manuscript is not submitted for pub-
lication to another journal; (4) all authors have contributed to the
manuscript; (5) the informed consent were obtained from all study



in mod clar ca: (1) lucrarea mentionata este originald; (2) lucrarea
mentionata nu a fost publicata anterior; (3) lucrarea mentionata nu
este depusd pentru publicatie in alta revistd; (4) toti autorii subsemnati
au contribuit la elaborarea manuscrisului; (5) de la subiectii inclusi
in studiu a fost obtinut consimtdmantul informat; (6) toti autorii
subsemnati au aprobat versiunea finala a manuscrisului; (7) acordul
implicit de verificare antiplagiat al manuscrisului; (8) au fost decla-
rate orice potentiale conflicte de interes. De asemenea, Autorul core-
spondent poate include orice informatie suplimentara in Scrisoarea
de intentie, daca considera ca aceasta poate fi utila pentru Redactie.

Consimtamantul informat

Orice manuscris care comunica rezultate experimentale, obtinute
de la subiecti umani, trebuie sa fie bazat pe studii, in care a fost
obtinut consimtdmantul informat de la subiect (ti) si/sau tutore (i).
in scrisoarea de intentie, autorul corespondent trebuie si indice in
mod clar obtinerea consimtimantului informat. In caz de necesitate,
Redactia este In drept sa solicite probe suplimentare, care atesta
obtinerea consimtamantului informat.

Comitetul de Etica

Pentru orice studiu experimental, efectuat pe oameni sau ani-
male, este necesar de a mentiona evaluarea etica a proiectului de
cercetare. In acest sens, in articol vor fi mentionate numarul proce-
sului verbal si data sedintei Comitetului de Etica, cand a fost aprobat
proiectul de cercetare.

Permisiuni

n conformitate cu ghidurile Comitetului International al Edito-
rilor Revistelor Medicale (ICMJE Guidelines), in cazul cand in manusc-
risul prezentat este folositd sau reprodusa o informatie publicata an-
terior, sau un material cu drepturi de autor, este de responsabilitatea
Autorului corespondent sa obtina permisiunea in scris a detinatorului
de drepturi (Copyright) si sa citeze corect sursa originald. Cu scopul
de a mentine transparenta, se recomanda ca aceasta permisiune, sub
forma de copie, sa fie depusa impreuna cu manuscrisul.

Fotografii cu pacienti identificabili

in conformitate cu ghidurile internationale ale Comitetului de
Etica a Publicatiilor (COPE Guidelines), in cazul cand in imaginile
prezente In manuscris (fotografii, radiograme, rezultate de laborator,
rezultatele investigatiilor paraclinice, inregistrari video sau sonore s.
a.) o persoana este identificabila fizic, de la aceasta trebuie obtinuta o
permisiune in scris de utilizare a imaginii date. Se recomanda ca per-
misiunea data sa fie depusa impreuna cu manuscrisul, iar in manusc-
ris sa fie stipulat in mod clar, cd aceasta permisiune a fost obtinuta.

Specificarea medicamentelor si dispozitivelor

fn manuscris se vor utiliza nume generice de medicamente, ur-
mate, daca este cazul, de denumirea lor comerciala intre paranteze.
Pentru medicamente si dispozitive, includeti numele producatorului
si localizarea acestuia (tara de origine).

Formatul fisierelor

Se acceptd urmatoarele formate de text pentru manuscrisul prin-
cipal: Microsoft Word (97,2003, 2007, 2010) si formatele ,,.rtf",,,.doc",
,.docx* Se accepta urmatoarele formate pentru imagini: ,,.jpeg®, ,,.tift*
,-eps’ ,,.ppt" ,,.pptx" Este posibil ca imaginile articolului sa fie trans-
mise in format ,,.ppt* sau ,,.pptx“ (o imagine - un slide). Calitatea im-
aginilor, indiferent de format, trebuie sa fie, minim: pentru desene
- 800 dpi, pentru imagini cu detalii fine - 1000 dpi, pentru imagini
alb-negru - de 300 dpi.

MJHS 16(2)/2018

subjects (6) all coauthors approved the final version of the manu-
script; (7) agreement for checking of the manuscript for plagiarism;
(8) any potential conflicts of interest were disclosed. Corresponding
author may include in the Cover letter any other additional informa-
tion which could be useful for the editor.

Informed consent

Manuscripts that report experimental results obtained on human
subjects must be based on studies in which informed consent was
obtained from study subjects and/or their legal representative. The
corresponding author should clearly indicate in his letter of inten-
tion about the obtaining of the informed. Editor reserved the right to
request additional evidence attesting the obtaining of the informed
consent.

Ethic Committee

For any experimental study conducted on humans or animals, it
is necessary to mention In the article the ethical evaluation of the re-
search project (such as date of evaluation and reference number of
approval).

Permissions

In accordance with the guidelines of the International Commit-
tee of Medical Journals Editors (ICMJE Guidelines) if the submitted
manuscript used or reproduced information/material previously
published or copyrighted is the responsibility of the corresponding
author to obtain a written permission from the owner of the copy-
right and properly cite the original source. in order to maintain trans-
parency, it is recommended to submit the permission, as a copy, along
with the manuscript.

Pictures

In accordance with international guidelines of the Publications
Committee of Ethics (COPE Guidelines), if the manuscript contains
pictures (photographs, radiograms, laboratory results, results of lab-
oratory investigations, videos or sound etc.) which allows physical
identification of the person, it must be obtained a written permis-
sion for the use of the image data. It is recommended to submit the
permission along with the manuscript. Also in the manuscript text
should be clearly stated that permission was obtained.

Drugs and devices specifications

In manuscript generic names of drugs, followed by their trade
name n parentheses (if appropriate) should be used. For drugs and
devices, manufacturer’s name and location (country of origin) should
be mentioned.

Files format

The following file formats for manuscript text are accepted: Mi-
crosoft Word (97, 2003, 2007, 2010) “rtf”, “doc”, “docx”. Pictures
should be submitted in one of the following formats: “jpeg”, “ tift”,
“eps “ “ppt’, “pptx”. The images could be transmitted also, in a for-
mat item “ppt” or “pptx” (one image - one slide). Scanning resolution
should be as follows: drawings - at least 800 dpi, fine line images -

1000 dpi and greyscale images - at least 300 dpi.

Structure of the manuscript

Moldovan Journal of Health Sciences follows STROBE recommen-
dations for reporting observational biomedical research studies. To
facilitate the development of the manuscript, please consult this in-
formation available online at www.strobe-statement.org.

The volume of the manuscript text should not exceed 6000 words.



Structura manuscrisului

Publicatia Periodica Moldovan journal of Health Sciences - Revista
de Stiinte ale Sdndtdtii din Moldova respectd recomanddrile STROBE de
raportare a cercetarilor observationale biomedicale. Pentru a va usura
procesul de elaborare si structurare a manuscrisului, va recomandam
sa consultati informatia respectivd, disponibila online, pe site-ul www.
strobe-statement.org.

Volumul textului unui manuscris nu trebuie sa depdseasca 6000
de cuvinte. Cu toate cd numadrul figurilor si tabelelor In manuscris
ramane la discretia autorilor, se recomanda ca numarul lor sa fie lim-
itate la 5, pentru a nu reduce din lizibilitatea articolului pe paginile
Revistei.

Structura unui articol original trebuie sd respecte urmadtoarea
consecutivitate:

= Titlul lung (formulat in conformitate cu ghidurile STROBE)

= Numele si prenumele complete ale autorului (autorilor)

= Afilierile autorului (autorilor)

= Datele de contact ale autorului corespondent

= Titlul scurt (va fi utilizat in calitate de colontitlu pe paginile Re-
vistei)

= Elementele scoase in evidentd din articol:
o Ce nu este, deocamdatd, cunoscut la subiectul abordat (desc-

ris in 1-3 fraze)
o Ipoteza de cercetare (formulata in 1-2 fraze)
o Noutatea adusa de articol literaturii stiintifice din domeniu
(limitatd la 1-3 fraze).

= Rezumatul articolului (compus din: introducere, materiale si
metode, rezultate, concluzii), limitat la maximum 350 de cu-
vinte.

= Cuvinte cheie

= Introducere

= Materiale si metode

= Rezultate

= Discutii

= Concluzii

= Lista abrevierilor utilizate (daca este cazul)

= Declaratia de conflict de interese

= Contributiile autorilor

= Multumiri si finantare (daca este cazul)

= Referinte bibliografice

= Tabele silegende la tabele (daca este cazul)

= Jlustratii si figuri (daca este cazul)

= Legendele figurilor (daca este cazul)

= Descrierea datelor suplimentare, anexe (daca este cazul)

Pe pagina de titlu a manuscrisului trebuie sa fie prezente
urmatoarele elemente:

= Titlul manuscrisului: formulat in conformitate cu ghidurile
STROBE, trebuie sa fie laconic, relevant pentru continutul manuscri-
sului, sa reflecte tipul (design-ul) studiului si sa nu depdseasca 25 de
cuvinte. Nu se admit prezenta abrevierilor in titlu.

= Titlul scurt (ce va fi utilizat drept colontitlu pe paginile Re-
vistei) reprezinta o versiune scurtd, de esenta, a titlului complet. Va fi
limitat la 40 de caractere, inclusiv spatiile.

= Numele autorului (autorilor). Autori sunt numiti doar acele
persoane, care au avut o contributie substantiald la lucrare. Exemple
de contributie esentiala la lucrare sunt: elaborarea design-ului studi-
ului, recrutarea pacientilor, participarea in colectarea datelor, analiza
datelor, interpretarea rezultatelor, scrierea propriu-zisa a articolului,
realizarea tehnica a testelor, investigatiilor, realizarea imaginilor, for-
mularea concluziilor. Pot fi citati pani la 10 autori individuali. in ca-

Although, the number of figures and tables in the manuscript is at the
discretion of the authors, in order to not reduce article legibility it is
recommended to limit their number to five.

Structure of original article must comply with the following
sequence:
= Full title (according to the STROBE guidelines)
= Full authors’ name
= Authors’ affiliations
= Contact details of corresponding author
= Short title (to be used as a running head on the journal)
= Article highlights:
o What is not yet known on the issue addressed in the submit-
ted manuscript (described in 1-3 sentences)
o The research hypothesis (described in 1-2 sentences)
o The novelty added by manuscript to the already published
scientific literature (limited to 1-3 sentences).
= Abstract (consisting of background, materials and methods, re-
sults and conclusions), to not exceed 350 words.
= Keywords
= Introduction
= Materials and methods
= Results
= Discussions
= Conclusions
= List of abbreviations used (if applicable)
= Declaration of conflict of interests
= Authors’ contributions
= Acknowledgements and funding (if applicable)
= References
= Tables and tables’ captions (if applicable)
= Pictures and figures (if applicable)
= Figures’legends (if applicable)
= Description of additional data, appendices (if applicable)

The cover page of the manuscript should include:

= Title of the manuscript: written according to the STROBE
guidelines, should be concise, relevant to the content of the manu-
script, and reflect the study design. The title length should not exceed
25 words. It is not allowed the presence of abbreviations in the title.

= Short title: (to be used as a running title) is a short version of
the essential of the full title. Short title will be limited to 40 charac-
ters, including spaces.

= Author(s) name: Authors list must include only those persons
who had a substantial contribution to the work. Examples of essential
contribution to the work are: developing of the study design, patients
recruitment, participation in data collection, data analysis, interpre-
tation of results, writing of the manuscript, performing of the tests,
pictures taking, drawing conclusions. The authors list should not ex-
ceed 10 persons. If the research group exceed 10 individual authors,
in the “Authors name” section first two will be cited, all others should
be mentioned at the end of the article, In the “Acknowledgements and
funding” section.

Members of the research group who do not meet the formal cri-
teria of the authorship, but have had some contribution to the paper,
may be mentioned in the “Acknowledgements and funding” section.

Note: To differentiate the corresponding author, as well as au-
thors who have an equal contribution to the work, using special



zul cand grupul de lucru depaseste 10 autori individuali, vor fi citati
in sectiunea ,Numele si prenumele autorilor” doar primii doi, iar res-
tul vor fi mentionati la sfarsitul articolului, la sectiunea , Multumiri si
finantare”.

Membrii grupului de lucruy, care nu Indeplinesc criteriile formale
de autor enumerate, dar au avut o oarecare contributie la lucrare, pot
fi mentionati In sectiunea ,Multumiri si finantare”.

Nota: Pentru a diferentia autorul corespondent si autorii care au
contribuit in aceeasi masura la lucrare, folositi caractere speciale, ca
exponenti, la sfarsitul numelor lor:

(*) - pentru Autorul corespondent;

(1) - pentru Autorii care au avut o contributie egala.

(De exemplu: Adrian Belii*, Adrian Beliit)

Nu se vor mentiona gradele si titlurile stiintifice si cele stiintifico-
didactice.

= Afilieri. Afilierea autorilor se va scrie dupa sectiunea ,Numele
autorului (autorilor)”. In acest sens, se va mentiona numele complet al
institutiei de afiliere a autorului (autorilor), localitatea si tara.

Afilierea se marcheaza cu cifre arabe, In superscript (de exemplu:
Adrian Belii')

= Elementele scoase in evidenta din articol:
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son. It should provide a concise summary of the purpose, objectives,
significant results and conclusions of the study. The summary text
should not exceed 350 words organized into the following sections:
= Introduction - reflect in short the context and purpose of the
study;
= Material and methods - describe how the study was conduc-
ted and specify the applied statistics;
= Results - present the key results of the study;
= Conclusions - a brief overview of the findings, with possible
implications for further studies.
Do not use abbreviations or citations in the abstract of the article.
Key words
List 4-10 keywords that are representative for the contents of the
article. To facilitate finding of your article by search engines of elec-
tronic databases, use MESH keywords list (available on http://nlm.
nih.gov/mesh).

Registered clinical trial

In case if your article reported the results of a clinical trial, please
indicate Trial Register and the unique registration number of the
trial.

E.g.: “Current Controlled Trials ISRCTN61362816”

Attention! There should be no space between letters and num-
bers of the unique record number of the trial. For more information,
please visit http://www.isrctn.org (International Standard Random-
ized Controlled Trial Number) and http://www.icmje.org (Interna-
tional Committee of Medical Journal Editors).

From new page:

Introduction

The Introduction section should be written using past tense, third

person, and should:

= provide information that would allow readers outside of the fi-
eld to enter the context of the study, to understand its meaning;

= define the problem addressed and explain why it is important;

= include a brief review of recent literature in the field;

= mention any controversy or disagreement existing in the field;

= formulate research hypothesis and present the main and se-
condary assessed outcomes;



Din pagina noua:

Introducerea

Introducerea, scrisa la timpul trecut, persoana a treia, trebuie:

= saofere informatii care ar permite cititorilor din afara domeniu-
lui sa intre In contextul studiului, sa-i inteleaga semnificatia;

= sd defineasca problema abordata si sa explice de ce aceasta
este importanta;

= 53 includa o scurtd trecere in revistd a literaturii recente din
domeniu;

= sa mentioneze orice controverse sau dezacorduri relevante in
domeniu;

= sd formuleze ipoteza de cercetare si sa prezinte parametrul
principal si cei secundari de rezultat;

= sa concluda cu scopul lucrarii si cu un comentariu care sa ateste
daca scopul propus a fost atins.

Material si metode

in sectiunea ,Materiale si metode” trebuie si fie descrise cu de-
talii suficiente procedurile efectuate. Aici se vor mentiona protoco-
alele detaliate privind metodele utilizate precum si informatii justi-
ficative. Se vor include: design-ul studiului, descrierea participantilor
si materialelor implicate, descrierea clard a tuturor interventiilor
si comparatiilor efectuate, precum si testele statistice aplicate. Se
vor specifica denumirile generice de medicamente. Atunci cand in
cercetare sunt folosite branduri, se indicd in paranteze denumirea
lor comerciala. In cazul studiilor pe subiecti umani sau pe animale,
trebuie sa fie mentionatd aprobarea etica (data si nr. procesului ver-
bal al sedintei Comitetului de Eticd, presedintele CE si denumirea
institutiei, in cadrul careia activeaza CE), precum si consimtamantul
informat al persoanelor.

Rezultate

Rezultate si discutiile vor fi prezentate in sectiuni separate.

Autorii trebuie sa prezinte rezultate clare si exacte. Rezultatele
prezentate trebuie explicate (nu justificate sau comparate, in aceasta
sectiune) cu constatdri fundamentale, evident, referitoare la ipoteza
care a stat la baza studiului. Rezultatele trebuie redate concis si logic,
cu accentuarea celor noi.

Discutii

Se va descrie impactul, relevanta si semnificatia rezultatelor
obtinute in domeniul respectiv. Rezultatele obtinute se vor compara
cu cele provenite din studiile anterioare din domeniu si se vor trasa
potentiale directii viitoare de cercetare. Discutiile trebuie sa contina
interpretdri importante ale constatdrilor si rezultatelor, In comparatie
cu studiile anterioare. De asemenea, se vor mentiona limitele studiului
si factorii potentiali de bias.

Concluzii

Aceasta sectiune trebuie sa concluda laconic intregul studiu si sa
specifice, care este plus-valoarea adusa la informatiile disponibile de-
spre subiectul abordat. in concluzii nu se vor oferi informatii noi si nu
se vor dubla (repeta) cele prezentate in sectiunea ,Rezultate”.

Abrevieri

Folositi numai abrevieri standard. De asemenea, pot fi formulate
si alte abrevieri, cu conditia ca acestea vor fi descifrate In text atunci
cand sunt utilizate pentru prima data. Abrevierile din figuri si tabele
vor fi descifrate In legenda. Abrevierile trebuie folosite cat mai rar
posibil.

= conclude with the research’ propose and a short comment
whether the purpose has been achieved.

Material and methods

“Materials and methods” section should present in sufficient de-
tails all carried out procedures. Here should be described protocols
and supporting information on the used methods. It will include
study design, subjects’ recruitment procedure, clear description
of all interventions and comparisons and applied statistics. in the
manuscript text the generic names of drugs should be used. When
drug brands are used their trade name will be shown In parenthe-
ses. For studies on humans or animals a statement about ethical
approval and informed consent of study subjects should be include.
Please specify date and number of Ethics Committee (EC) decision,
chair of the EC as well as institution within EC is organized.

Results

Results and discussion should be presented in separate sections.
Authors must present results in a clear and accurate manner. Results
should be explained (not justified or compared in this section) and
include fundamental statements related to hypothesis behind the
study. The results should be presented concisely and logically, em-
phasizing on new original data.

Discussion

Describe the impact, relevance and significance of the obtained
results for the field. The results are compared with those from pre-
vious publications and draw potential future research directions.
Discussions should include important interpretations of the findings
and results compared with previous studies. Also, study limitations
and potential bias should be mentioned.

Conclusions

This section should conclude laconically entire study, and high-
light the added-value brought on the studied issue. The conclusions
should not provide new information or double (repeat) those pre-
sented in the “Results” section.

Abbreviations

Use only standard abbreviations. Other abbreviations may be
defined and provided when are used for the first time in the manu-
script. Abbreviations in the figures and tables will be explained in leg-
end. Abbreviations should be used as rare as possible.

Declaration of conflict of interests

Following publication, persons or organizations involved in the
study become public and thus their reputation may be influenced.
Therefore, authors must disclose financial and non-financial relation-
ship with people or organizations and to declare conflicts of interest
related to the data presented in the manuscript. in accordance with
the ICMJE guidelines, authors must fulfill a statement of conflicts of
interest, which will be published at the end of the article.

Complementing the declaration of conflicts of interest the follow-
ing will be taken into consideration

For financial conflicts of interest

= specify whether any organization has financial relationship
with research presented in the manuscript, including funding,
salary, reimbursements;

= mentioned, if the article has any impact on the eventually in-



Declaratia de conflict de interese
Dupa publicare, persoanele sau organizatiile implicate in stu-
diu vor deveni publice si astfel poate fi influentata reputatia lor.
Prin urmare, autorii trebuie sa dezvaluie relatia financiara sau non-
financiara cu persoane sau organizatii si sa declare conflictele de in-
terese pentru datele si informatiile prezentate in manuscris. in con-
formitate cu ghidurile ICMJE, Autorul (autorii) trebuie sa completeze
o declaratie privind Conflictele de interese, care va fi prezentata la
sfarsitul articolului publicat.
Completand declaratia referitoare la Conflictele de interes, se vor
lua In consideratie:
Pentru Conflicte de interese financiare
= specificati dacd vreo organizatie are relatie financiara cu lu-
crarea stiintifica reflectata in manuscris, inclusiv de finantare,
salariu, rambursari;
= mentionati, dacd articolul are un impact asupra organizatiei
date, ce ar genera pierderi sau profituri dupa publicare, in
prezent sau in viitor;
= autorul (autorii) trebuie sa precizeze daca detin cote de pro-
prietate in orice organizatie care ar putea sa suporte pierderi
sau sa aiba profituri dupa publicare, in prezent sau in viitor. De
asemenea, se recomanda sa se specifice daca autorul (autorii)
detin(e) sau aplicd pentru orice drepturi de proprietate (bre-
vet) in legatura cu continutul utilizat in manuscris;
= precizati daca existd oricare alte conflicte de interese.

Pentru Conflicte de interese non-financiare

= V3 rugam sa specificati oricare conflicte de interese non-fi-
nanciare legate de politicd, individuale, religioase, ideologice,
educationale, rationale, comerciale etc., care au legaturd cu
manuscrisul.

Contributia autorilor

Aceasta sectiune a manuscrisului are rolul de a specifica
contributia si gradul de implicare a fiecirui autor. in acest sens, vi
rugam sa respectati formatul exemplului propus: ,HW a conceput
studiul, a participat la design-ul studiului si a ajutat la redactarea
manuscrisului. MG a efectuat procesarea exemplarelor, a metodelor de
culturd ale tesutului si a elaborat manuscrisul. TK a efectuat testele de
imunofluorescentd. PN a participat la colorarea probelor si la analiza
citometricd prin flux. AR a participat la elaborarea design-ului studiu-
lui si a efectuat analiza statisticd. Manuscrisul final a fost citit si apro-
bat de cdtre toti autorii”.

Fiecare Autor trebuie sia aiba o contributie individuala in
desfasurarea cercetarii, pregatirii manuscrisului si publicarii lucrarii.
Un Autor trebuie sa contribuie semnificativ la conceptul si design-ul
lucrarii, la efectuarea procedurilor experimentale, la colectarea date-
lor, la compilarea, analiza, interpretarea si validarea rezultatelor.

Conform recomandarilor Comitetului International al Editorilor
Revistelor Medicale, ICMJE, (www.icmje.org), drept autor poate fi
consideratd persoana care se Incadreaza in toate cele 4 criterii:

1. a adus o contributie individuala substantiala conceperii,
elaborarii design-ului cercetdrii, sau a colectat, analizat sau
interpretat datele;

2. aelaborat manuscrisul sau l-a revazut in mod critic, aducand o
contributie intelectuald importants;

3. a aprobat versiunea finald a manuscrisului, gata pentru pub-
licare;

4. este de acord sa fie responsabild pentru toate aspectele leg-
ate de cercetarea efectuatd si de manuscrisul depus pentru
publicare si sa dea asigurare, ca toate intrebarile referitoare la
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volved organization and could generate losses or profits after
publication, now or in the future;

= authors must indicate if they have shares ownership in any or-
ganization that may incur losses or take profits after publicati-
on, now or in the future. Also, you should specify whether the
author (s) own (s) or apply to any property rights (patent) on
the content used in the manuscript;

= indicate if there are any other conflicts of interest.

For non-financial conflicts of interest

= Please specify any non-financial conflicts of interest: political
individual, religious, ideological, educational, rational, com-
mercial etc. related to manuscript.

Authors’ contributions

This section of the manuscript is to specify the input and in-
volvement of each author. in this regard, please follow the suggested
format: “HW conceived the study and participated in study design
and helped drafting the manuscript. MG performed the processing of
specimens and tissue culture methods and drafted the manuscript. TK
performed immunofluorescence tests. PN participated in staining and
flow-cytometry. AR participated in the study design and performed
the statistical analysis. Final manuscript was read and approved by
all authors’.

Each author must have an individual contribution to the re-
search, manuscript preparation and work publication. An author
should contribute substantially to one of the following: the concept
and design of the work, performing of the experimental procedures,
data collection, compilation, analysis, interpretation and validation
of results.

According to the International Committee of Medical Journals
Editors, ICMJE (www.icmje.org), as author may be a person who fit
all four of following criteria:

1. has made a substantial personal contribution in desi-gning,
developing research protocol, or collected, analyzed and in-
terpreted data;

2. developed or reviewed critically the manuscript bringing a
significant intellectual contribution;

3. approved the final version of the manuscript ready for pub-
lication;

4. agrees to be responsible for all aspects of the conducted re-
search and submitted manuscript and to assure that all ques-
tions relating to accuracy or completeness of the work was
adequately assessed and resolved.

Note: Persons who have contributed to the work, but not fit the
four criteria mentioned above cannot be considered as authors.
Their contribution will be mentioned in the “Acknowledgment and
funding section” of the manuscript. Also, people who have only been
involved in data collection, monitoring, technical assistance and
funding, are not eligible as coauthors, but they may be mentioned in
the “Acknowledgements and funding” section. Mere position of head
of unit, department or institution, on which the research was con-
ducted, without fulfilling all four ICMJE criteria, doesn’t provide the
right to be a coauthor of the work.

Acknowledgements and funding

People who contributed to the study design, data collection, anal-
ysis and interpretation, manuscript preparation and editing, offered
general or technical support, contributed with essential materials
to the study, but do not meet ICMJE authorship criteria will not be



acuratetea sau integritatea lucrdrii vor investigate si rezolvate
in mod corespunzator.

Nota: Persoanele, care au contribuit la realizarea lucrarii, Insa
nu se Incadreazd In toate cele 4 criterii enuntate mai sus, nu pot fi
considerate drept autori; contributia acestora va fi mentionata in
sectiunea ,multumiri si finantare” a manuscrisului. De asemenea,
persoanele care au fost implicate doar in colectarea datelor, su-
praveghere, asistentd tehnica si finantare, nu detin drept de Autor,
dar ei pot fi mentionati in sectiunea ,multumiri si finantare”. Simpla
detinere a functiei de sef de unitate, departament sau institutie, in
cadrul cdreia s-a efectuat cercetarea, fara indeplinirea tuturor celor
4 recomandari ale ICMJE, nu ofera dreptul de a fi (co)autor al lucrarii.

Multumiri si finantare

Persoanele care au contribuit la elaborarea design-ul studiului,
colectarea datelor, analiza si interpretarea acestora, la pregatirea
manuscrisului si la redactarea lui critica, au oferit suport general sau
tehnic, au contribuit cu materiale esentiale pentru studiu, dar care
nu indeplinesc criteriile ICMJE de Autor, nu vor fi considerate drept
Autori, dar contributia lor va fi mentionata in sectiunea , multumiri
si finantare”. Tot In aceastd sectiune se vor mentiona sursele de
finantare ale lucrarii. Mentionarea persoanelor fizice sau juridice,
care au contribuit la realizarea lucrdrii si manuscrisului, poate fi
facuta doar dupa obtinerea unei permisiuni de la fiecare dintre ele.

Tabelele

Fiecare tabel va fi creat cu dublu-spatiere si amplasat pe o pagina
separatd, dupa textul manuscrisului. Enumerarea tabelelor va fi
consecutivd, cu cifre arabe, in ordinea primei lor citari in text, scris
cu caractere grase (bold), alinierea - pe stanga, deasupra tabelului.
Fiecare tabel va avea un titlu laconic, care va fi scris cu caractere nor-
male (regular) sub numarul tabelului. Nu utilizati caractere bold in
interiorul tabelului. Urmati exemplul prezentat:

Tabelul 1. Evenimente adverse intra-anestezice si imediat
post-extubare

Lot experimen- Lot control

tal (n=100)  (n=100) P
Disritmii 6,0% 3,0% 0,49
Instabilitate hemodinamica 7,0% 1,0% 0,034
Trezire prelungitd* 11,0% 4,0% 0,19
GVPO' post-extubare 8,0% 27,0% 0,007
Durere intensa la trezire 17,0% 19,0% 1,0

Notd: * - trezire neobisnuit de lenta, dupa ce concentratia cerebrald a
reziduurilor de anestezice a trecut sub pragul de inducere a hipnozei;
T - greata si vomad postoperatorie. Analiza statistica utilizata: testul Fisher.

Legendele si notele explicative vor fi facute sub tabel. Toate
abrevierile non-standard se vor explica in notele de subsol, folosind
urmatoarele simboluri, in urmatoarea ordine: *, +,%,8§,| |, 1, **, T
t44,88, 1111, T etc

Mentionati, de asemenea, testele statistice aplicate si tipul de
date prezentate. Asigurati-va ca fiecare tabel este citat In text. Daca
utilizati date din altd sursa publicata sau nepublicatd, trebuie sa
obtineti permisiunea si sa declarati pe deplin sursa sub tabel.

considered as authors, but their contribution will be mentioned in
section “Acknowledgements and funding”. Also in this section must
be specified the sources of work funding. Mention of persons or in-
stitutions who have contributed to the work and manuscript can be
made only after obtaining permission from each of them.

Tables

Content of each table should be double-spaced and placed on
a separate page after the text of the manuscript. Tables numbering
will be done using consecutive Arabic numerals in the order of their
first citation in the text; it is should be written in bold, align to left
and place above the table. Each table should have a concise title that
will be written in bold (regular) under table number. Do not use bold
within the table. Please follow the example:

Table 1. Intra-anesthetic and immediately post-extubation adverse
events

E i tal
XPEMENTAT Control Cohort
Cohort
(n=100)

(n=100)
Dysrhythmia 6.0% 30% 0.49
Hemodynamic instability 7.0% 1.0% 0.034
Prolonged awakening* 11.0% 4.0% 0.19
PONVT post-intubation 8.0% 27.0% 0.007
Strong pain on awakening 17.0% 19.0% 1.0

Note: * - Unusually slow awaking, after that cerebral concentration
of the anesthetic reach the under hypnotic level; T - postoperative
nausea and vomiting. Used statistical analysis: Fisher’s exact test.

Legends and notes will be place under the table. All non-standard
abbreviations should be explained in footnotes, using the following
symbols, in the following order: *, +, £, §, | |, . * t .+ £ §S | | | . T
q etc.

Applied statistical tests and the type of presented data should be
also mentioned. Make sure that each table is cited in the text. If you
use data from another published or unpublished source, you must
obtain permission and cited the source below the table.

Figures

Figures will be included In the main manuscript, and also sub-
mitted as separate files. The manuscript figures should be presented,
each one on a separate page and should be numbered consecutively
with Arabic numerals in the order of their citation in the text. Figure
numbering will be written abbreviated (Fig. 1), using bold fonts, left
alignment, and placed under the figure. Each figure should have a la-
conic title that will be written using regular font and place in the right
of the figure’s number.

Figures’ quality should assure the visibility of details. Pictures of
persons potentially identified must be accompanied by written per-
mission to use it. If a figure has been previously published, please cite
the original source and submit the written permission to reproduce
the figure from the copyright owner. Permission can be taken from
both the author and the publisher, except the documents of public
domain.

For figures, the following file formats are accepted:

O TIFF

O JPEG

O EPS (preferred format for diagrams)



Figurile

Figurile vor fi prezentate atat in manuscris, cat si pe fisiere sep-
arate. In manuscris, figurile vor fi prezentate dupi textul lucririi,
fiecare pe pagina separata si vor fi numerotate consecutiv, cu cifre
arabe, in ordinea citdrii lor in text. Numerotarea va fi scrisd abreviat
(Fig. 1), cu caractere grase (bold), alinierea - pe stanga, sub figura.
Fiecare figurd va avea un titlu laconic, care va fi scris cu caractere
normale (regular) in dreptul numerotarii.

Figurile trebuie sa fie calitative, vizibile In detaliu. Fotografiile
cu persoane potential identificabile trebuie sa fie insotite de permi-
siunea scrisd de a utiliza fotografia. in caz contrar, fata persoanelor
trebuie acoperitd cu o bandi neagra. In cazul in care o figura a fost
publicata anterior, faceti referinta la sursa originala si prezentati per-
misiunea scrisd de la detinatorul drepturilor de autor pentru a repro-
duce figura. Permisiunea poate fi luata atat de la autorul figurii, cat si
de la editor, cu exceptia documentelor din domeniul public.

Pentru figuri, sunt acceptate urmatoarele formate de fisiere:

o TIFF

o JPEG

o EPS (format preferat pentru diagrame)

o PowerPoint (figurile trebuie sa fie de marimea unui singur

diapozitiv)

Titlul fisierului va consta din numarul figurii si un titlu scurt,
identificabil.

Legendele figurilor

Legenda figurii va fi scrisd in continuare, imediat dupa titlul
figurii. Descrierea figurii nu trebuie sd repete descrierea din textul
manuscrisului. Cand sunt folosite simboluri, sdgeti, numere sau li-
tere pentru a identifica, descrie parti ale ilustratiilor, identificati-le si
explicati-le pe fiecare in mod clar in legenda. Explicati scala interna si
identificati metoda de colorare in microfotografii.

Va rugam sa retineti ca este de responsabilitatea autorului (auto-
rilor) de a obtine permisiunea de la detinatorul drepturilor de autor
pentru a reproduce figuri sau tabele care au fost publicate anterior In
alta parte. Imaginile color vor fi tiparite din contul autorilor.

Referintele bibliografice

Toate referintele bibliografice trebuie sa fie numerotate consecu-
tiv, intre paranteze patrate [ ], in ordinea in care sunt citate in text.
Citatele de referinta nu trebuie sa apara in titluri sau subtitluri. Fie-
care referinta trebuie sa aiba un numar individual. Citarile multi-
ple din cadrul unui singur set de paranteze trebuie sa fie separate
prin virgul si spatiu. in cazul in care exista trei sau mai multe citari
secventiale, acestea ar trebui sa fie indicate sub forma de serie. Ex-
emplu: [1, 5-7, 28].

Vi rugim si evitati folosirea excesivi a referintelor. In cazul in
care se folosesc sisteme automate de numerotare, numerele de
referinta trebuie sa fie finalizate, iar bibliografia trebuie formatata
completinainte de depunere. Lista de referinta trebuie sa contina toti
autorii. Abrevierea revistelor trebuie sd fie In conformitate cu Index
Medicus / MEDLINE. Pot fi citate doar articolele sau rezumatele care
au fost publicate si care sunt disponibile, accesibile prin intermediul
serverelor publice. Orice rezumate sau articole nepublicate sau cu
caracter personal nu trebuie sa fie incluse in lista de referinta, dar pot
fi incluse in text si citate In mod corespunzator, indicand cercetatorii
implicati. Obtinerea permisiunii printr-o scrisoare de la autori pen-
tru a le cita comunicarile sau datele nepublicate sunt in responsabili-
tatea autorului corespondent al articolului.

Formatul referintelor

Autorii sunt rugati sa furnizeze cel putin un link pentru fiecare
referintd bibliografica (preferabil PubMed).
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© PowerPoint (figures should be of the size of a single slide)
The file title should include the figure number and an identifiable
short title.

Figures’ legends

Figure’s legend should be written immediately after the figure’s
title. Figure’s description should not repeat the description in the text
of the manuscript. When used symbols, arrows, numbers or letters to
describe parts of the figure, explain clearly each one of them in the
legend. Explain the internal scale and identify the staining method of
the photomicrographs.

Please note that it is the responsibility of the author(s) to obtain
permission from the copyright holder to reproduce figures or tables
that have been published previously elsewhere. Color images will be
printed at the expense of the manuscript authors.

References

All references must be numbered consecutively, in square brack-
ets [ ], in the order they are cited in the text. Reference citations should
not appear in titles or subtitles. Each reference should have an indi-
vidual number. Multiple citations within a single set of brackets must
be separated by commas and spaces. If there is a sequence of three or
more citations, they have to be given as a range (e.g. [1, 5-7, 28]).

Please avoid excessive use of references. If an automatic system
of citation is used, reference numbers must be finalized and the bib-
liography must be fully formatted before submission. Reference list
should include all authors. Journals’ abbreviation must be in accor-
dance with Index Medicus/MEDLINE. It may be cited only articles or
abstracts that have been published and are available through public
servers. Any abstracts or unpublished data or personal items should
not be included in the reference list, but may be included in the text
and cited accordingly, indicating the involved researchers. It is of
manuscript authors’ responsibility to obtain the permission to refer
to unpublished data.

References format

Authors are asked to provide at least one link for each citation
(preferably PubMed).

O Journal article reference

Surname and initials of the author(s), separated by commas (reg-
ular). Title of article (regular). Abbreviated name of the journal (in
italics), followed by the year, volume number: pages number (regu-
lar). Articles 1n press should be specified as “In press” (italic, bold),
after the pages number. All the authors should be listed.

e.g.: “1. Belli A, Cobaletchi S., Casian V., Belli N., Severin G., Chesov
L., Bubulici E. Les aspects pharmaco-economiques dans la gestion de
la douleur perioperatoire. Mise au point. Ann Fr Anesth Réanim, 2012;
31: 60-66. “

O Book referen

Surname and initials of the author (s), separated by commas (reg-
ular). Title of chapter (regular) (cited page(s) number). In: Title of
book. Details of the editor, publisher, place, year of publication.

e.g. “Belii A. Risk management and patient safety version anesthe-
sia and intensive care unit (p. 115-134). In: Recommendations and
Protocols in Anesthesia, Intensive care and Emergency medicine. Edi-
tors: Sandesc D., Bedreag O., Papurica M. Ed. Mirton, Timisoara, Roma-
nia, 2010".
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o Referintd ] .

Numele siinitialele autorului sau al autorilor, separate prin virgula
(regular). Titlul articolului (regular). Forma abreviata a denumirii re-
vistei (italice), urmat de anul, numarul volumului: numarul paginilor
(regular). Articolele in curs de publicare citate vor fi mentionate cu
,In press” (italic, bold), dupd numarul paginilor. Se vor mentiona toti
autorii articolului.

Ex: ,1. Belli A, Cobaletchi S., Casian V, Belli N, Severin G., Chesov
L., Bubulici E. Les aspects pharmaco-economiques dans la gestion de la
douleur perioperatoire. Mise au point. Ann Fr Anesth Réanim, 2012; 31:
60-66."

o Referingi la carte

Numele si initialele autorului sau al autorilor, separate prin
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