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Ce nu este, deocamdata, cunoscut la subiectul abordat

Nu a fost determinat spectrul de antibioticorezistenta/
sensibilitate a agentilor cauzali in infectiile septico-purulen-
te de profil ortopedie si traumatologie, in functie de specia
microorganismului, tipul antibioticului, tulpinile izolate in
monocultura si asocieri.

Ipoteza de cercetare

Gradul antibioticorezistentei microbiene difera in functie
de profilul stationarului medical, specia microorganismului
si tipul antibioticului utilizat, nivelul de asocieri al agentilor
cauzali In focarul patologic.

Noutatea adusa literaturii stiintifice din domeniu

A fost determinat gradul de sensibilitate/rezistenta al
agentilor cauzali la antibiotice, in infectiile septico-purulen-
te nosocomiale de profil ortopedie si traumatologie, in func-
tie de specia microorganismului, tipul/grupul antibioticului,
numadrul de tulpini izolate din focarul patologic, cat si de
achizitionarea si utilizarea rationala a preparatelor antibac-
teriene.

Rezumat

Intoducere. Utilizarea pe scara larga a preparatelor an-
timicrobiene 1n profilaxia si tratamentul infectiilor septico-
purulente nosocomiale (ISPN) a condus la aparitia tulpinilor
polirezistente la antibiotice. Infectiile produse de microor-
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What is not known yet, about the topic

It was not determined the antibiotic resistance/suscep-
tibility spectrum of the causative agents in orthopedic and
traumatic septic purulent infections, depending on the spe-
cies of the microorganisms, antibiotics type, isolated strains
in monoculture and associations.

Research hypothesis

The microbial antibiotics resistance degree depends on
the medical station profile, the microorganism species and
the type of antibiotic used, the causative agent associations’
level in the pathologic focus.

Article’s added novelty on this scientific topic

It was determined the level of sensitivity/resistance of
the causative agents to antibiotics in orthopedic and trau-
matic nosocomial septic-purulent infections was, depen-
ding on the species of the microorganism, type/group of
antibiotic, number of isolated strains from pathological
focus, and the acquisition and rational use of antibacterial
preparations.

Abstract

Intoduction. The widespread use of antimicrobial drugs
in the prophylaxis and treatment of septic-purulent nosoco-
mial infections (SPNI) led to the appearance of poly resistant
strains to antibiotics. Infections caused by resistant micro-
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ganisme rezistente reprezinta o problema majora pentru sa-
ndtatea public3, determinand un nivel nalt de morbiditate si
mortalitate, esecuri terapeutice.

Material si metode. Cercetarea data reprezinta un studiu
epidemiologic descriptiv, transversal, care se bazeaza pe meto-
da de analiza retrospectiva a 2013 tulpini, izolate de la pacien-
tii cu ISPN in Spitalului Clinic de Traumatologie si Ortopedie,
examinate pe parcursul anilor 2009-2010 si 2013-2014. Stu-
dierea antibioticorezistentei/sensibilitatii microorganismelor
a fost realizata in laboratorul bacteriologic al Spitalului Clinic
de Traumatologie si Ortopedie prin metoda disc difuzimetrica.

Rezultate. Sensibilitatea/rezistenta agentilor cauzali in in-
fectiile septico-purulente de profil ortopedie si traumatologie
este variatd, iar valorile acestor parametri difera in functie de
grupul antibioticului, variind de la 29,0 pana la 97,0% de probe
sensibile si viceversa, de la 26,0 pana la 98% de probe rezisten-
te. O pondere mai inalta a antibioticorezistentei a fost inregis-
trata la microorganismele gramnegative (57,72%), precum si la
tulpinile izolate 1n asocieri de microorganisme (67,0%), mai cu
seama, fata de grupurile preparatelor antimicrobiene larg utili-
zate in practica medicald - cefalosporine (66,15%), peniciline
(63,95%) si sulfamide (70,77%).

Concluzii. Agentii cauzali In patologia septico-purulenta
de profil ortopedie si traumatologie, poarta un caracter poli-
etiologic si manifesta rezistenta inalta fata de antibiotice, iar
evitarea esecurilor terapeutice pot fi prevenite, doar ludnd in
calcul rezultatele antibioticogramei. Rezultatele studiului con-
firma necesitatea elaborarii si implementarii programului de
achizitionare si utilizare rationala a preparatelor antibacterie-
ne, supraveghere si control a antibioticorezistentei microbie-
ne, adecvat stationarului medical.

Cuvinte cheie: infectii septico-purulente, microorganis-
me, antibioticorezistenta.

Introducere

Rezistenta alarmanta a bacteriilor la antibiotice este cel
mai discutat subiect al actualelor reuniuni stiintifice [1-8]. In-
fectiile cauzate de bacterii rezistente la antibiotice devin tot
mai frecvente, iar mai multi agenti patogeni au devenit polire-
zistenti la chimiopreparatele pe larg utilizate in practica medi-
cald. Fenomen, care diminueaza capacitatea de lupta cu bolile
infectioase, inclusiv nosocomiale [9, 10].

Deseori, antibioticele sunt administrate nerational, fara
scontarea antibioticogramei agentilor cauzali [11-13]. Pe lan-
ga tratamentul ineficient, administrarea nerationala a antibi-
oticelor conduce la cresterea rezistentei microorganismelor
la tot mai multe molecule, inclusiv la cele cu spectru larg de
actiune, dictand necesitatea largirii permanente a arsenalului
de preparate antimicrobiene [13].

In Republica Moldova, nu existd un sistem practic de mo-
nitotizare a antibioticorezistentei microbiene. Totodat3, exista
studii, efectuate In acest context, care reflectd, in mare ma-
surg, situatia creata. De exempluy, un studiu recent (V. Prisa-
cari, I. Berdeu, 2015), efectuat pe baza unui spital poliprofil,
a constatat ca tulpinile izolate de la pacientii cu ISP au ma-
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organisms are a major public health problem, determining a
high level of morbidity and mortality treatment failures.

Material and methods. This research is an epidemiologi-
cal, descriptive, transversal study, based on retrospective ana-
lysis method of the 2013 strains, isolated from patients with
SPNI in Clinical Hospital of Orthopedy and Traumatology, exa-
mined in 2009-2010 and 2013-2014. Antibiotics resistance/
sensitivity of the microorganisms study has been achieved in
the bacteriological laboratory of the Clinical Hospital of Ortho-
pedy and Traumatology, using disk diffusion method.

Results. Sensitivity/resistance of the causative agents in
septic purulent orthopedic and traumatic infections is varied,
and the values of these parameters vary depending on the an-
tibiotic group, ranging from 29.0 up to 97.0% - sensitive sam-
ples, and vice versa, from 26.0 to 98% - resistant samles. A
higher share of antibiotics resistance was recorded in gram-
negative microorganisms (57.72%), as well as - in isolated
strains microorganisms associations (67.0%), especially the
groups of antimicrobial preparations. widely used in medical
practice - cephalosporin (66.15%), penicillin (63.95%) and
sulfamide (70.77%).

Conclusions. Causative agents in orthopedic and trauma-
tic septic-purulent pathology has a polyetiologic character and
exhibit high resistance to antibiotics and avoidance of treat-
ment failures can be prevented, only taking into account the
results of antibiotic resistance. The study results confirm the
necessity to develop and implement the program of acquisi-
tion and rational use of antibacterial drugs, supervision and
control of microbial antibiotics resistance, appropriate to the
medical station.

Key words: septic-purulent infections, microorganisms,
antibiotic resistance.

Introduction

The alarming resistance of bacteria to antibiotics is the
most of all discussed actual scientific meetings subject [1-8].
Infections caused by antibiotic-resistant bacteria are beco-
ming more frequent, and several pathogenic agents became
poly resistant to widely used chemo preparations in medi-
cal practice. The phenomenon that affects the ability to fight
against infectious diseases, including nosocomial [9, 10].

Often, antibiotics are administered unreasonably, without
discounting antibiotic resistance of the causative agents [11-
13]. In addition to the inefficient treatment, irrational adminis-
tration of antibiotics leads to increased microorganisms resis-
tance to more and more antibiotics, including broad-spectrum
antibiotics, dictating the necessity of constant expansion of
the arsenal of antimicrobial preparations [13].

In the Republic of Moldova there is no a practical monitor-
ing system of microbial antibiotics resistance. However, there
are studies carried out in this context that largely reflect the
situation. For example, a recent study (V. Prisacari, I. Berdeu,
2015) carried out on the basis of a poly profile hospital found
out that strains, isolated from patients with SPI, showed re-
sistance to antibiotics in 51.44%; more frequently to peni-



nifestat rezistenta fata de antibiotice in 51,44%; mai frecvent
fata de peniciline (65,40%), cefalosporine (79,40%), inclusiv,
cefalosporinele de prima generatie (74,76%), de generatia a
doua (93,30%), generatia a treia (73,80%) si de generatia a
patra (85,50%) [8, 18].

Stabilirea diagnosticului microbiologic si tratamentul anti-
bacterian adecvat, conform antibioticogramei, sunt actiuni ab-
solut necesare atat pentru un tratament eficient al ISPN, cat si
in studierea diferitor aspecte ale procesului epidemic [14-16].
Monitorizarea rezistentei antimicrobiene poate servi drept
baza, nu numai pentru o terapie rationald, dar si in achizitio-
narea selectiva a antibioticelor [17, 18].

Material si metode

Studiul a fost realizat In baza investigatiilor bacteriologice,
efectuate in laboratorul microbiologic al Spitalului Clinic de
Traumatologie si Ortopedie (SCTO). Pentru a determina mo-
dificarile evolutive 1n antibioticorezistenta microbiana, a fost
efectuatd analiza comparativa a antibiogramelor tulpinilor de
microorganisme, izolate de la pacientii cu ISPN in diferite pe-
rioade, prima - anii 2009-2010, care include studiul de baza,
si cea de-a doua perioada - anii 2013-2014.

Tulpinile de microorganisme cercetate au fost izolate de la
pacientii cu ISP, internati in cadrul urmatoarelor sectii profilizate
ale SCTO: Traumatisme multiple, Traumatisme si ortopedie pen-
tru copii si adulti, Chirurgie septica, Chirurgia mainii si microchi-
rurgie, Patologia coloanei vertebrale, Patologia articulatiilor mari
si endoprotezare, Reanimare, Leziuni termice.

In total, au fost analizate 3860 de tulpini de microorga-
nisme, izolate de la pacientii cu ISP, inclusiv, 2013 tulpini - in
prima perioada si 1857 de tulpini - in a doua perioada. An-
tibiograma tulpinilor izolate a fost determinatd prin metoda
disc-difuzimetrica (Kirby-Bauer).

Proiectul de cercetare si protocolul de studiu au fost apro-
bate de Comitetul de Etica a Cercetdrii al Universitatii de Stat
de Medicina si Farmacie ,Nicolae Testemitanu” (aviz favorabil
nr. 12 din 24.03.2014, presedinte CEC - Mihail Gavriliuc, dr.
hab. st. med., prof. univ.). Luand in consideratie faptul ca stu-
diul a fost efectuat In baza investigatiilor bacteriologice (regis-
tru de determinare a sensibilitdtii microorganismelor fata de
antibiotice, formularul F nr. 396-1/e, registrul investigatiilor
si evidentei rezultatelor privind stabilirea sensibilitatii micro-
organismelor la preparatele chimico-terapeutice, formularul F
nr. 254/e), acordul informat pentru efectuarea studiului a fost
obtinut de la administratia spitalului.

Pentru prelucrarea informatiei obtinute, a fost utilizata
metoda epidemiologica de analiza descriptiva, a fost calcula-
td ponderea si tendintele antibioticorezistentei microbiene, in
functie de specia si grupul microorganismulor, tipul si grupul
antibioticelor. Studiul dat se refera la studiile epidemiologice
transversale.

Rezultatele obtinute au fost introduse in baze de date elec-
tronice si prelucrate statistic cu ajutorul programelor compu-
terizate WHONET 5.6 si Microsoft Office Excel 2010.

Testele statistice folosite au fost: intervalul de incredere
(CI195%), criteriul t-Student.

Antibioticorezistenta in infectiile nosocomiale

cillin (65.40%), cephalosporin (79.40%), including the first-
generation cephalosporin (74.76%), the second-generation
(93.30%), the third generation (73.80 %) and fourth genera-
tion (85.50%) [8, 18].

Establishment of microbiological diagnosis and appropri-
ate antibacterial treatment, according to antibiotic resistance
are absolutely necessary actions for an effective treatment
of SPNI and in the study of different aspects of the epidemic
process [14-16]. Monitoring the antimicrobial resistance may
serve as base not only for rational therapy, but also for selec-
tive acquisition of antibiotics [17, 18].

Material and methods

The study was performed on the basis of microbiological
investigations, performed in bacteriologic laboratory of the
Clinical Hospital of Orthopedics and Traumatology (CHOT). To
determine evolutionary changes in microbial antibiotics resis-
tance, was performed a comparative analysis of antibiotic re-
sistance of the microorganisms strains isolated in patients with
SPNI at different times, the first - 2009-2010, which includes
the basic study and the second period - 2013-2014.

Strains of the studied microorganisms were isolated in pa-
tients with SPI admitted in the following profiled sections of
CHOT: Multiple trauma, Trauma and orthopedics for children
and adults, Septic surgery, Hand surgery and microsurgery,
Spinal canal pathology, Pathology of large joints and endo-
prosthesis, Resuscitation, Thermal injuries.

Were analyzed a totality of 3860 microorganisms strains,
which were isolated in patients with SPI, including 2013
strains in the first period and 1857 strains in the second pe-
riod. Antibiotic resistance of the isolated strains was deter-
mined by disk diffusion metric method (Kirby-Bauer).

The research project and the study protocol were ap-
proved by the Research Ethics Committee of the State Univer-
sity of Medicine and Pharmacy Nicolae Testemitanu (favor-
able opinion of the Ethics Committee of Research no. 12 from
24.03.2014, president of CEC - Mihail Gavriliuc, PhD, universi-
ty professor). Taking into consideration the fact that the study
was carried out on the basis of bacteriological investigations
(the registry for determining the sensitivity of microorgan-
isms to antibiotics F no. 396-1/e, the registry of the results of
investigations and determining the sensitivity of microorgan-
isms to chemical and therapeutic preparations F no. 254/e),
was obtained an informed consent from hospital administra-
tion.

For the processing of obtained information, was used the
epidemiological descriptive analysis, was calculated the im-
portance and microbial antibiotics resistance, depending on
the microorganisms’ species and group, the antibiotics type
and group. This study relates to the transversal epidemiologi-
cal studies.

The obtained results were introduced into electronic data-
bases and statistically analyzed, using the computer programs
WHONET 5.6 and Microsoft Office Excel 2010.

The used statistical tests were the confidence interval (CI
95%), the t-Student
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Rezultate

In rezultatul unui studiul recent [19], s-a determinat ca pa-
tologia septico-purulenta in stationarele de profil ortopedie si
traumatologie poarta un caracter polietiologic, atat la general,
cat siin focarele de infectie, la pacienti. Predomina microorga-
nismele grampozitive (63,19%), In raport cu cele gramnegati-
ve (35,56%).

Studiul antibioticogramelor tulpinilor de microorgani-
sme, izolate de la pacientii cu infectii septico-purulente (ISP),
a stabilit prevalenta tulpinilor rezistente fata de antibiotice
(50,16%), in comparatie cu cele sensibile (49,84%).

Un grad mai nalt al antibiorezistentei a fost stabilit pentru
grupul microorganismelor gramnegative, in 57,72% din pro-
be, si fungi (C. albicans), care au manifestat rezistenta fata de
antibiotice In 93,33% din probe (Tabelul 1, Figura 1).

In grupul de microorganisme grampozitive, o rezistentd
sporita fatd de antibiotice manifesta S. epidermidis (51,18%),
E. faecalis (54,7%) si E. faecium (76,20%) din probe.

Speciile de microorganisme gramnegative au prezentat o
rezistenta sporita fatd de majoritatea antibioticelor si, invers,
o sensibilitate redusa. Tulpinile de C. diversus au manifestat
rezistenta fatd de antibiotice in 64,78% din probe, cele de K.
pneumoniae - in 64,54%, P. aeruginosa - 62,78%, E. aerogenes
- 56,76%, P mirabilis - 54,78%, P. vulgaris - 52,25%, E. coli -
46,98% (Tabelul 1).

Reiesind din faptul ca polirezistente la antibiotice sunt de-
finite microorganismele rezistente la 6 si mai multe antibioti-
ce (V. Prisacari, 2009), 60,15% din totalul de tulpini izolate de
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Results

As a result of a recent study [19], it was determined that
the septic-purulent pathology in Orthopedics and Trauma-
tology has a poly etiologic character, both generally and out-
breaks of infection in patients. The Gram-positive microor-
ganisms (63.19%) prevail, compared to the gram-negative
bacteria (35.56%).

A study with antibiotic resistance of microorganisms’
strains, isolated in patients with septic-purulent infection
(SPI), determined the prevalence of antibiotic-resistant strains
to 50.16% antibiotics compared to 49.84% sensitive ones.

A higher degree of antibiotics resistance was established
in Gram-negative microorganisms group, in 57.72% of the
samples, and fungi (C. albicans), which developed resistance
to antibiotics in 93.33% of the samples (Table 1, Figure 1).

In the group of Gram-positive microorganisms an increa-
sed resistance to antibiotics exhibit S. epidermidis (51.18%) E.
faecalis (54.7%) and E. faecium - 76.20% samples.

The species of gram-negative microorganisms have shown
increased resistance to most antibiotics, and vice versa, a re-
duced sensitivity. The strains of C. diversus have shown re-
sistance to antibiotics in 64.78% of the samples, those of K.
pneumoniae - in 64.54%, P. aeruginosa - 62.78%, E. aerogenes
- 56.76%, P. mirabilis - 54.78%, P. vulgaris - 52.25%, E. coli -
46.98% (Table 1).

Poly resistant antibiotics are defined as the microorgani-
sms resistant to 6 and more antibiotics (V. Prisacari, 2009),
60.15% of the total strains, isolated in patients with SPI of Or-

Tabelul 1. Antibioticosensibilitatea/rezistenta microorganismelor izolate de la pacientii cu infectii septico-purulente de profil ortopedie si

traumatologie.

Table 1. Antibiotics sensibility/resistance of the microorganisms isolated from patients with septic-purulent infections of orthopedic and

trauma profile.

nr. tulpini izolate /

Specia / species
P /s no. of isolated strains

no. of antibiotic tests

Inclusiv / inclusively

nr. testari la antibiotic /

Sensibile / sensible Rezistente / resistant

abs % abs % (95% CI)

S. aureus 789 11660 6820 58,50 4840 41,50 (40,61-40,62)
S. epidermidis 191 2775 1355 48,82 1420 51,18 (49,29-49,32)
S. saprophyticus 14 171 84 49,12 87 50,88 (43,13-43,71)
E. faecalis 257 3682 1668 45,30 2014 54,70 (53,07-53,10)
E. faecium 20 374 89 23,80 285 76,20 (71,55-71,83)
S. pyogenes 1 13 9 69,24 4 69,24 (9,09-13,85)

Total, grampozitive 1272 18586 10020 5391 8566 46,09 (45,36-45,37)
E. coli 88 1192 632 53,02 560 46,98 (44,11-44,19
E. aerogenes 174 2329 1007 43,24 1322 56,76 (54,72-54,76)
E. clocae 1 14 4 28,57 10 71,43 (41,89-49,20)
KI. pneumonie 31 423 150 35,46 273 64,54 (59,77-60,01)
Ps. aeruginosa 215 2823 1051 37,22 1772 62,78 (60,95-60,99)
P vulgaris 52 668 319 47,75 349 52,25 (48,38-48,52)
P. mirabilis 20 261 118 45,22 143 54,78 (48,53-48,91)
C. freundi 39 518 280 54,05 238 45,95 (41,59-41,78)
C. diversus 87 1221 430 35,22 791 64,78 (62,02-62,11)
Kl. oxytoca 7 94 52 55,32 42 44,68 (34,41-35,42)
Acinetobacter 2 28 4 14,28 24 85,72 (67,33-71,77)
Total, gramnegative 716 9571 4047 42,28 5524 57,72 (56,71-56,72)
C. albicans 25 75 5 6,67 70 93,33 (85,12-86,90)
Total 2013 28232 14072 49,84 14160 50,16 (49,57-49,58)
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Fig. 1 Sensibilitatea/rezistenta tulpinilor decelate de la pacientii cu ISP 1n stationarele de profil ortopedie si traumatologie:
(a) generala; (b) microorganisme grampozitive; (c) microorganisme gramnegative; (d) fungi.

Fig. 1 Sensitivity /resistance of the strains detected in patients with SPI at Orthopedic and Traumatology hospitals:
(a) general; (b) Gram-positive microorganisms; (c) Gram-negative microorganisms; (d) fungi.

la pacientii cu ISP de profil ortopedie si traumatologie pot fi
considerate polirezistente si numai 39,8% - sensibile la anti-
biotice (Figura 2).

O polirezistenta mai semnificativa este caracteristica pen-
tru microorganismele gramnegative (67,73%) si mai joasa
- pentru grupul de microorganisme grampozitive (55,34%)
(Figura 2). Dintre microorganismele grampozitive, o polirezis-
tentd sporitad s-a constatat la tulpinile de E. faecium (80,0%),
E. fecalis (73,34%) si S. epidermidis (62,82%), pe cand dintre
cele gramnegative, o polirezistenta ridicatda manifesta, prac-
tic, toate tulpinile de microorganisme, in special, C. diversus
(75,86%), P. aeruginosa (74,88%), K. pneumoniae (74,19%) si
P. mirabilis (70,0%) (Figura 2).

S-a stabilit ca, 39,9% dintre tulpini au manifestat rezisten-
td la 1-5 antibiotice, prin urmare, ele pot fi clasate ca si habi-
tuale; 34,27% dintre ele s-au dovedit a fi rezistente la 6-10 an-
tibiotice - tulpini potential spitalicesti si 25,83% - rezistente
la 12-32 antibiotice (tulpini spitalicesti), Tabelul 2.

thopedics and Traumatology, that can be considered poly re-
sistant, and only 39.8% - susceptible to antibiotics (Figure 2).

A more significant poly resistance, is characteristic for the
gramnegative microorganisms - 67.73%, and the lower for
gram-positive microorganisms - 55.34% (Figure 2). From
the Gram-positive, an increased poly resistance was found in
strains of E. faecium (80.0%), E. fecalis (73.34%) and S. epider-
midis (62.82%), while the Gram-negative bacteria exhibit high
poly resistancy in all strains of microorganisms, in particular
C. diversus (75.86%), P. aeruginosa (74.88%), K. pneumoniae
(74.19%) and P. mirabilis (70.0%) (Figure 2).

It was determined that 39.9% of the strains showed resis-
tance to 1-5 antibiotics, so that they can be classed as habitual,
34.27% - were resistant to 6-10 antibiotics - potentially hos-
pital strains and 25 83% - resistant to 12-32 antibiotics - hos-
pital strains (Table 2).

Depending on the group of antibiotics, generally, it has
been found that the sensitivity / resistance to antibiotics is

Tabelul 2. Clasificarea tulpinilor de microorganisme izolate de la pacientii cu infectii septico-purulente.
Table 2. Microorganisms strains classification isolated from patients with SPI.

Tulpini sensibile la toate antibioticele /

Tulpini ce au manifestat rezistenta fata de /
Strains which manifested resistancy to:

Indicii / Index , i o 1-5 6-10 11-32 Total
Strains sensible to all antibiotics . . o

antibiotice / antibiotice / antibiotice /

antibiotics antibiotics antibiotics
abs 56 747 690 520 2013
% 2,80 37,10 34,27 25,83 100,0
Clasificarea tulpinilor / habituale / habituale / potential spitalicesti / spitalicesti /
Strains classification habitual habitual potentially hospital hospital

in functie de grupul de antibiotice, in general, s-a con-
statat ca sensibilitatea/rezistenta fatd de antibiotice este

varied and is from 29.0% to 97.0% - sensitive samples, and
vice versa, from 26.0% to 98.0% - resistant samples, with a
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Fig. 2 Polirezistenta fata de antibiotice la diferite specii de microorgnisme - principalii agenti cauzali in ISP de profil ortopedie si traumatologie.

Fig. 2 Polyresistance to antibiotics in different species of microorgnisms - the main causative agents in SPI are of orthopedic and trauma profile.
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Fig. 3 Sensibilitatea/rezistenta tulpinilor de microorganisme izolate fata de diverse grupe de antibiotice:
(1) peniciline; (2) cefalosporine I generatie; (3) cefalosporine II generatie; (4) cefalosporine III generatie; (5) cefalosporine IV generatie;
(6) total cefalosporine; (7) carbapeneme; (8) macrolide; (9) aminoglicozide; (10) glicopeptide; (11) chinolone; (12) fluorochinolone;
(13) tetracicline; (14) fenicoli; (15) sulfamide; (16) rifampicina.

Fig. 3 Sensitivity/resistance of microorganisms strains isolated from different groups of antibiotics:
(1) penicillin; (2) Ist generation cephalosporin; (3) cephalosporin of the lInd generation; (4) cephalosporin of the IlIrd generation;
(5) IVth generation cephalosporin; (6) total cephalosporin; (7) carbapenems; (8) macrolides; (9) aminoglycosides; (10) glycopeptides;
(11) quinolones; (12) fluor quinolones; (13) tetracyclines; (14) phenicols; (15) sulfonamides; (16) rifampicin.



variatd si constituie de la 29,0% pana la 97,0% - probe
sensibile si, invers, de la 26,0% pana la 98,0% - probe
rezistente, cu o medie de 50,11+20,17% - sensibilitate si
49,89+20,17% - rezistenta.

O pondere mai inalta a rezistentei microorganismele izola-
te au manifestat fata de sulfamide (70,77%), cefalosporine de
generatia a Ill-a (69,35%), cefalosporine de generatia a [V-a
(66,55%), cefalosporine de generatia a II-a (65,89%), cefalo-
sporine de generatia intai (57,25%), peniciline (63,95%), ma-
crolide (63,33%). Si invers, o rata mai inalta a sensibilitatii,
culturile izolate au prezentat fatd de carbapeneme (97,0%),
glicopeptide (74,12%), tetracicline (69,35%), aminoglicozide
(66,58%), chinolone (65,92%), fluorochinolone (52,44%), fe-
nicoli (51,76%) (Figura 3).

Microorganismele grampozitive au manifestat rezistenta
sporita fatd de sulfamide (71,05%), macrolide (63,20%), cefa-
losporine de generatia a Il-a, a IlI-a si a IV-a (53,97%, 60,32%
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sensitivity average of 50.11+20.17% - and 49.89+20.17% -
resistance.

A higher resistance, the isolated microorganisms manife-
sted to sulfonamides (70.77%), the third generation of cepha-
losporins (69.35%), the fourth generation of cephalosporin
(66.55%), cephalosporins of the second generation (65.89%),
the first generation of cephalosporins (57.25%), penicillin
(63.95%), macrolides (63.33%). Conversely, a higher rate of
sensitivity, the isolated cultures exhibited to the carbapenems
(97.0%), glycopeptides (74.12%), tetracyclines (69.35%),
aminoglycosides (66.58%), quinolones (65.92%), fluoroqui-
nolones (52.44%), phenicols (51.76%) (Figure 3).

Gram-positive microorganisms showed increased resis-
tance to sulfonamides (71.05%), macrolides (63.20%), and
cephalosporin of II, III and IV generation (53.97%, 60.32%
and 54.54%, respectively), penicillin (54.95%), and fluoroqui-
nolones (52.66%) (Figure 4A).

1 2 3 5 .
Erezistenta / resistance

4 5 6 7 8 9 10 11 12 13 14 15 16
E sensibilitatea / sensitivity

Fig. 4 Sensibilitatea/rezistenta tulpinilor izolate fatd de diferite grupe de antibiotice: (A) grampozitive; (B) gramnegative.
(1) peniciline; (2) cefalosporine [ generatie; (3) cefalosporine Il generatie; (4) cefalosporine Il generatie; (5) cefalosporine IV generatie; (6) to-
tal cefalosporine; (7) carbapeneme; (8) macrolide; (9) aminoglicozide; (10) glicopeptide; (11) chinolone; (12) fluorochinolone; (13) tetracicline;
(14) fenicoli; (15) sulfamide; (16) rifampicina.

Fig. 4 Sensitivity /resistance of the strains isolated from different groups of antibiotics (A) Gram-positive; (B) Gram-negative.
(1) penicillin; (2) Ist generation cephalosporin; (3) cephalosporin of the IInd generation; (4) cephalosporin of the IlIrd generation; (5) [Vth
generation cephalosporin; (6) total cephalosporin; (7) carbapenem; (8) macrolides; (9) aminoglycosides; (10) glycopeptides; (11) quinolones;
(12) flour quinolones; (13) tetracyclines; (14) phenicols; (15) sulfonamides; (16) rifampicin.
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si 54,54%, respectiv), peniciline (54,95%), fluorochinolone
(52,66%) (Figura 4A).

Microorganismele gramnegative au manifestat un grad
de rezistenta 1nalt fata de cefalosporine de generatia I, a II-a
si a IlI-a (84,90%, 82,95% si 77,65%, respectiv), peniciline
(82,53%), macrolide (76,20%), tetracicline (66,67%) (Figura
4B).

Analiza antibioticosensibilitatii/polirezistentei microorga-
nismelor izolate de la pacientii cu ISP, in functie de numarul
de tulpini izolate din focarul patologic, a constatat ca specii-
le de microorganisme, izolate in monoculturi, au prezentat o
sensibilitate mai Tnalta fata de antibiotice (52,0%), In raport
cu tulpinile izolate 1n asocieri (33,0%), diferenta fiind con-
firmata statistic (t=5,52, p<0,001). Referitor la polirezistenta
tulpinilor izolate de la pacientii cu ISP, invers, a reflectat valori
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Gram-negative microorganisms have shown a high de-
gree of resistance to cephalosporin of I, I and III genera-
tion (84.90%, 82.95% and 77.65%, respectively), penicillin
(82.53%), macrolide (76.20%), tetracycline (66.67%) (Figure
4B).

Antibiotic sensitivity/poly resistance analysis of the micro-
organisms, isolated from patients with SPI, depending on the
number of strains isolated from pathologic focus, established
that species of microorganisms isolated in monocultures ex-
hibited a higher sensitivity to antibiotics (52.0%) compared
with the strains isolated in combinations (33.0%), the differ-
ence being statistically confirmed (t=5.52, p<0.001). What is
poly resistance of the isolated strains from patients with SPI,
conversely, reflected in higher values among the microorgan-

asocieri / associations

Osensibilitate / sensibility

Fig. 5 Antibioticosensibilitatea/polirezistenta generald a tulpinilor izolate din monoculturi si asocieri de microorganisme.

Fig. 5 Antibiotics general sensibility /polyresistance of isolated strains from monocultures and microorganisms association.
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Fig. 6 Distributia tulpinilor sensibile/rezistente,
izolate in asocierile cu 2 culturi.

Fig. 6 Distribution of susceptible/resistant strains,
isolated in association with 2 cultures.
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Fig. 7 Distributia tulpinilor sensibile/rezistente,
izolate in asocierile cu 3 culturi.

Fig. 7 Distribution of susceptible/resistant strains,
isolated in association with 3 cultures.



mai Tnalte in randul microorganismelor din asocieri (67,0%),
si valori mai scazute - la microorganismele izolate din focarele
patologice in monoculturi (48,0%), diferenta fiind confirmata
statistic (t=6,08, p<0,001) (Figura 5).

O alta particularitate studiatd, a fost sensibilitatea/rezistenta
tulpinilor ca parte componenta a asocierilor de microorganisme.
Astfel, din cele 390 de asocieri cu 2 culturi, la 16,92% din ele -
ambele tulpini din asociere au fost clasate ca fiind sensibile, in
34,10% de asocieri au fost identificate o tulpina sensibila si alta
rezistentd, si in 48,98% din cazuri, ambele microorganisme au
fost rezistente la antibioticele testate (Figura 6).

in cadrul asocierilor din 3 culturi (n=153),doar1n 11,76%
din cazuri au fost sensibile toate cele 3 specii de microorga-
nisme izolate in acel focar patologic. La 16,34% din asocieri,
au fost identificate 2 tulpini sensibile si una rezistenta. La
26,80% din asocieri, din totalul acestora, au fost stabilite o
tulpina sensibila si doua rezistente la antibiotice (Figura 7).
lar in 45,1% din asocieri, toate cele 3 tulpini au fost rezistente
la antibiotice. Deci, putem constata ca polirezistenta tulpinilor
din asocierile cu 3 culturi este foarte Tnalta.

O situatie similara a fost Inregistrata si in randul asocieri-
lor de microorganisme din 4 culturi (Figura 8). Astfel, doar una
dintre cele 11 asocieri cu 4 culturi, a fost identificata cu toate
4 culturi sensibile, ceea ce reprezinta 9,09% din totalul aces-
tora. La18,18% din asocierile de acest tip, au fost inregistrate
trei tulpini sensibile, iar una a fost rezistenta. La 27,27% din
asocieri - doua tulpini sensibile si doua rezistente; la 18,18%
din asocieri - o tulpina a fost sensibila, restul 3 rezistente. Si
27,27% din asocierile cu 4 tulpini - toate au fost rezistente.

Studiul a inclus si determinarea sensibilitatii/rezisten-
tei asocierilor de microorganisme per ansamblu, ca unitate
integrald, care a fost efectuat in baza probelor de testare la
antibiotice a tuturor tulpinilor din cadrul unei asocieri, prin
calcularea numarului de probe sensibile si rezistente din to-
talul acestora. Prin urmare, asocierile cu un numar de pana la
6 probe rezistente, celelate sensibile, au fost clasate in catego-
ria asocieri sensibile si viceversa, cele cu un numar de probe
rezistente mai mare si egal cu 6 - au fost catalogate ca fiind
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isms in combinations (67.0%), and lower values - microor-
ganisms isolated from pathological focus in monocultures
(48.0% ), the difference being statistically confirmed (t=6.08,
p<0.001) (Figure 5).

Another studied feature, was sensitivity/resistance of
strains as a component part of microorganisms associations.
Thus, among those 390 combinations with 2 cultures, 16.92%
of them - both association strains have been classified as sen-
sitive, 34.10% associations a sensitive and a resistant strain
were identified, and in 48 98% cases, the microorganisms
were resistant to the tested antibiotics (Figure 6).

Concerning the three cultures (n=153) only 11.76% of
these all the three species of microorganisms, isolated in that
pathologic focus, were sensitive. In 16.34% associations, were
identified two sensitive strains and one resistant strain. In
26.809% association of the total, a sensitive strain and two with
antibiotic resistance were set (Figure 7).

In 45.1% association - all the three strains were resistant
to antibiotics. So we find that poly resistance strains from the
associations with 3 cultures is very high.

A similar situation has been recorded among microorga-
nism associations from 4 cultures (Figure 8). Thus, only one,
of the 11 associations of 4 cultures, was identified with all four
sensitive cultures, which is 9.09% of the total. In 18.18% of the
associations of this type, there were three sensitive strains,
and one was resistant. In 27.27% associations one strain was
susceptible and two resistant strains; in 18.18% of the associ-
ations - a strain was sensitive, the remaining 3 were resistant.
And 27.27% associations with 4 strains - all were resistant.

The study include and the determining of the susceptibility/
resistance of microorganisms associations overall, as integral
unit, which was carried out on the basis of antibiotic test sam-
ples of all strains in a combination by calculating the number of
sensitive and resistant samples in total. Therefore, the associati-
ons with a number of up to 6 resistant samples, the sensible ones
were placed in the category of sensitive association, and vice
versa, those with a number of resistance greater and equal to 6
samples - were classified as being poly resistant associations to
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Fig. 8 Distributia tulpinilor sensibile/rezistente, izolate in asocierile cu 4 culturi.

Fig. 8 Distribution of susceptible/resistant, strains isolated in association with 4 cultures.
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asocieri 2 culturi / 2 cultures association asocieri =3 culturi / association of =3 cultures

Osensibile/ sensible Epolirezistente / poly resistant
Fig. 9 Spectrul de sensibilitate/polirezistenta al asocierilor de microorganisme.

Fig. 9 Spectrum of sensitivity /poly resistance of microorganisms associations.

Tabelul 3. Sensibilitatea/rezistenta microorganismelor fata de diverse clase de antibiotice, pe perioade.
Table 3. Sensitivity /resistance of microorganisms to antibiotics of different classes, per periods.

o I perioada (2009-2010) I perioada (2013-2014)
Clase de antibiotice Ist period (2009-2010) IInd period (2013-2014) ¢ b
Antibiotics groups
S, % R, % (95CI) S, % R, % (95CI)

Peniciline 36,05 63,95 (62,26-65,61) 34,8 65,2 (62,78-67,54) 0,54 >0,05
Penicilline
B-lactamaze + inhibitor - - 50,72 49,28 (46,62-51,94) 25,81 <0,001
B-lactamase + inhibitor
Cefalosporine gen. I 42,75 57,25 (54,89-59,59) 43,42 56,58 (54,70-58,43) 0,33 0,05
Cephalosporines Ist gen.
Cefalosporine gen. I1 34,11 65,89 (63,07-68,62) 37,31 62,69 (60,55-64,80) 1,46 >0,05
Cephalosporines IInd gen.
Cefalosporine gen. III 30,65 69,35 (68,02-70,64) 29,57 70,43 (69,08-71,75) 0,73 >0,05
Cephalosporines IlIrd gen.
Cefalosporine gen. IV
Cophalosporines IVEh gen. 33,45 66,55 (62,50-70,42) 29,7 70,3 (66,38-73,84) 1,13 >0,05
Cefalosporine 33,85 66,15 (65,11-67,15) 35,0 65,0 (64,05-65,93) 1,32 0,05
Cephalosporines
Monobactame 1,85 98,15 (90,10-99,95) 9,45 90,55 (84,07-95,02) 0,84 >0,05
Monobactams
Carbapeneme 97 3 (1,86-4,54) 79,19 20,63 (17,28-24,30) 3,25 <0,001
Carbapenems
Aminoglicozide 66,59 33,41 (31,98-34,86) 63,24 36,76 (35,39-38,13) 1,96 <0,05
Aminoglycosides
Ansamicine 50,61 49,39 (46,07-52,70) 61,95 38,05 (34,12-40,33) 3,24 <0,001
Ansamicines
Chinolone 65,65 34,35 (32,88-35,84) 66,87 33,13 (31,65-34,64) 0,66 0,05
Quinolones
Inhibitori de folati
P - - 73,92 26,08 (22,47-29,93) 7,15 <0,001
Lincosamide 35,65 64,35 (61,66-66,96) 51,53 48,47(45,24-51,70) 5,54 <0,001
Lincosamides
Macrolide 38,26 61,74 (58,33-65,07) 23,7 76,3 (75,17-81,14) 5,26 <0,001
Macrolides
Glicopeptide 7413 2587 (23,18-28,70) 99,12 0,88 (0,42-1,60) 6,04 <0,001
Glycopeptides
Fenicoli

. 51,76 48,24 (44,84-51,65) 54,25 45,75 (42,15-49,73) 0,66 0,05
Phenicols
Tetracicline 69,35 30,65 (28,42-32,94) 69,0 31,0 (29,02-33,02) 0,12 0,05
Tetracyclines
Sulfamide
Sulfamides 29,23 70,77 (66,65-74,64) - - 29,84 <0,001
Total / total 50,11 49,89 (49,29-50,47) 52,40 47,60 (47,03-48,17) 3,81 <0,001



asocieri polirezistente la antibiotice. In contextul celor expuse
anterior, am determinat ca in randul asocierilor cu 2 culturi,
doar 56 din ele au fost sensibile, ceea ce prezintd 14,40% din
totalul asocierilor din 2 tulpini, iar 85,60% din asocieri au fost
polirezistente fata de antibioticele testate (Figura 9).

Asocierile din 3 si mai multe tulpini (n=165), au manifestat
un specru de polirezistenta si mai inalt. Doar 6,10% din aso-
cierile cu 3 culturi au fost estimate ca sensibile, iar 93,90%, -
ca polirezistente fata de antibioticele testate (Figura 9).

Aceste rezultate confirm3, odata in plus, masivitatea feno-
menului de polirezistent3, iar antibioticograma fiind indispen-
sabila, mai cu seam3, in cazul pacientilor afectati de ISPN cu
asocieri de microorganisme.

In rezultatul analizei comparative a antibiogramelor tul-
pinilor de microorganisme izolate de la pacientii cu ISPN in
diferite perioade, anii 2009-2010 si, respectiv, 2013-2014, au
fost remarcate unele modificari ale antibioticorezistentei mi-
crobiene (Tabelul 3).

Cea de-a doua perioada cuprinde investigatiile antibiotico-
gramelor a 1857 de tulpini de microorganisme, cu un numar
total de probe de testare la antibiotice de 29.466, dintre care,
in 15.439 de probe, ce constituie 52,40%, tulpinile izolate au
prezentat sensibilitate, iar in 14.027 de probe, ce constituie
47,60% - rezistentd fata de antibiotice. Astfel, In comparatie
cu perioada precedenta, gradul de sensibilitate a agentilor
cauzali ai ISP s-a majorat de la 50,11% la 52,40%, adica cu
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antibiotics. In the context of the above mentioned facts, we de-
termined that among associations with two cultures, only 56 of
them were sensitive, which represents 14.40% of the associati-
ons of two strains, and 85.60% of associations - were poly resis-
tant to the tested antibiotics (Figure 9).

The associations of 3 or more strains (n=165), manifested
a higher spectrum of poly resistance. Only 6.10% of the asso-
ciations with the three cultures, were estimated as sensitive,
and 93.90% - as poly resistant compared to the tested antibi-
otics (Figure 9).

These results confirm, once again, the massive poly resis-
tant phenomenon and antibiotics resistance is indispensable,
especially in patients affected by SPNI with microorganisms
associations.

As a result of comparative analysis of antibiogram of micro-
organisms’ strains, isolated from patients with SPNI at different
times, in 2009-2010, respectively, 2013-2014, were observed
some microbial antibiotics resistance changes (Table 3).

The second period comprises antibioticogram investiga-
tions of 1857 microorganism strains, with a total number of
test antibiotic samples of 29466, from which in 15439 sam-
ples, which is 52.40%, the isolated strains showed sensitivity,
and in 14027 samples, which is 47.60% - resistance to antibi-
otics. Thus, compared with the previous period, the sensitivity
degree of the causative agent of SPI, increased from 50.11%
to 52.40%, per 2.29%. Accordingly, the overall resistance of

Tabelul 4. Sensibilitatea/rezistenta generala a tulpinilor de microorganisme, izolate in Spitalul Clinic de Traumatologie si Ortopedie,

pe perioade de studiu.

Table 4. General sensitivity/resistance of strains of microorganisms, isolated in Clinical Hospital of Traumathology and Orthopedy during

study periods.

I perioada (2009-2010)

Microorganisme (specia) I" period (2009-2010)

Il perioada (2013-2014)
11" period (2013-2014)

Microorganisms (species) S % R, % (95CI) $.% R, % (95CI) t P
S.aureus 58,50 41,50 (40,61-42,41) 63,12 36,88 (35,95-37,79) 5,52 <0,001
S. epidermidis 48,82 51,18 (49,29-53,04) 57,15 42,85 (41,28-44,42) 4,85 <0,001
S. saprophyticus 49,12 50,88 (43,13-58,58) 100,0 0,0 (0-15,43) 9,32 <0,001
E. faecalis 45,30 54,70 (53,07-56,31) 45,15 54,85 (53,46-56,23) 0,09 >0,05
E. faecium 23,80 76,20 (71,55-80,43) 57,14 42,86 (35,09-50,88) 4,86 <0,001
S. pyogenes 69,24 30,76 (38,57-61,42) 33,87 53,23 (40,11-66,01) 0,1 >0,05
E. coli 53,02 46,98 (44,11-49,85) 54,35 45,65 (42,00-49,33) 0,41 >0,05
E. aerogenes 43,24 56,76 (54,72-58,78) 32,89 67,11 (65,32-68,86) 4,69 <0,001
K. pneumoniae 35,46 64,54 (59,77-69,10) 36,79 63,21 (55,98-70,02) 0,2 >0,05
P. aeruginosa 37,22 62,78 (60,95-64,55) 36,90 63,10 (61,25-64,92) 0,14 >0,05
P. vulgaris 47,75 52,25 (48,38-56,09) 52,24 47,76 (43,16-52,39) 1,05 >0,05
P. mirabilis 45,22 54,78 (48,53-60,93) 32,58 67,42 (64,13-70,58) 2,34 <0,05
C. freundii 54,05 45,95 (41,59-50,34) 54,36 45,64 (39,88-51,48) 0,05 >0,05
C. diversus 35,22 64,78 (62,02-67,46) 42,27 57,73 (54,95-60,45) 2,24 <0,05
K. oxytoca 55,32 44,68 (34,41-55,29) 32,32 67,68 (57,53-76,73) 2,13 <0,05
C. albicans 6,67 93,33 (85,12-97,80) 13,80 86,20 (68,33-96,11) 0,93 >0,05
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2,29%. Respectiv, a diminuat rezistenta generald a microorga-
nismelor: de la 49,89% la 47,60%, diferenta fiind semnificati-
va statistic (t=3,81, p<0,001).

Un element important constituit determinarea evolutiei
gradului de sensibilitate fata de antibiotice, in functie de spe-
cia microorganismelor (Tabelul 4).

Prin urmare, in grupul microorganismelor grampozitive,
s-a constatat o crestere a gradului de sensibilitate la majotita-
tea tulpinilor din acest grup, inclusiv: S. aureus - de 1a 58,50%,
in prima perioada, pana la 63,12%, in cea de-a doua perioad3,
ceea ce constituie cu 4,62% mai mult, aceasta diferenta fiind
confirmata statistic (t=5,52, p<0,001); tulpinile de S. epidermi-
dis - de la 48,82% pana la 57,12%, ceea ce reprezinta cu 8,3%
mai mult In cea de-a doua perioadd, cu confirmarea statistica
a diferentei (t=4,85, p<0,001); S. saprophyticus - de la 49,12%
panala 100,0% (t=9,32%, p<0,001), E. faecium - de la 23,80%
pana la 57,14% (t=4,86, p<0,001); S. pyogenes - de la 30,76%
panala 33,87% (t=0,1, p>0,05). Doar tulpinile de E. faecalis au
avut, aproximativ, acelasi nivel de sensibilitate, de 45,30% si
45,15%, respectiv, iar veridicitatea diferentei nu a fost confir-
mata statistic (t=0,09, p>0,05).

fns3, in grupul microorganismelor gramnegative, s-a
constatat o crestere a gradului de sensibilitate la speciile de E.
coli,de1a 53,02% panala 54,35% (t=0,41, p>0,05); K. pneumo-
niae - de la 35,46% pana la 36,79 (t=0,2, p>0,05); P. vulgaris
- de la 47,75% pana la 52,24% (t=1,05, p>0,05); C. diversus
- de la 35,22% pana la 42,27% (t=2,24, p<0,05). Si invers, in
randul tulpinilor gramnegative, o sensibilitate mai mica, com-
parativ cu prima perioadd, au manifestat E. aerogenes, sensibi-
litatea carora fata de antibiotice a scazut de la 43,24% pana la
32,89% (t=4,69, p<0,001); P. aeruginosa - de la 37,22% pana
la 36,90% (t=0,14, p>0,05); P. mirabilis - de la 45,22% pana
la 32,58% (t=2,34, p<0,05); K. oxytoca - de la 55,32% pana la
32,32% (t=2,13, p<0,05).

Discutii

Studiul realizat descrie situatia reala referitoare la antibi-
oticorezistenta microbiana si confirma odata in plus impor-
tanta cunoasterii acestei informatii. Mai multe studii recente,
efectuate atat in tard, cat si dupa hotare, au scos in evidenta
nivelul Tnalt al rezistentei agentilor cauzali ai infectiilor septi-
co-purulente fata de antibiotice [8, 10, 18], faptul dat fiind un
flagel al medicinei contemporane.

In ultimii ani, agentii bacterieni, in special gramnegativi,
polirezistenti la antibiotice, au devenit o amenintare serioasa
la adresa sanatatii publice, la nivel mondial [20]. Rezultatele
obtinute in studiul prezentat confirma acest fenomen. Astfel,
ponderea microorganismelor gramnegative rezistente con-
stituie 57,72%, iar polirezistenta acestora avand valori si mai
inalte (67,73%). S-au constatat valori inalte ale antibioticore-
zistentei microbiene fatd de peniciline si cefalosporine - grupe
de antibiotice pe larg utilizate in practica medicala.

Actualmente, practic nu exista date privind proprietatile
biologice si rezistenta la antibiotice in ce consta asocierile de
culturi, agenti cauzali ai ISPN, caracteristicile lor calitative si
cantitative, relatiile intermicrobiene. Nu au fost studiate par-
ticularitatile agentilor cauzali in procesul infectios polietiolo-
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microorganisms decreased from 49.89% to 47.60%, the dif-
ference being statistically confirmed (t=3.81, p<0.001).

An important element was the determination of the degree
of sensitivity to antibiotics, depending on the species of micro-
organisms (Table 4).

Therefore, in the Gram-positive group, was observed an in-
crease in the level of sensitivity to majority strains from this
group, including S. aureus from 58.50% in the first period, up
to 63.12% in the second period, which is more than 4.62%,
this difference being statistically confirmed (t=5.52, p<0.001);
S. epidermidis strains from 48.82% to 57.12%, which is 8.3%
more in the second period, with statistics confirmation of the
difference (t=4.85, p<0.001); S. saprophyticus from 49.12%
to 100.0% (t=9.32%, p<0.001), E. faecium from 23.80% to
57.14% (t=4.86,p<0.001); S. pyogenes from 30.76% to 33.87%
(t=0.1, p>0.05). Only strains of E. faecalis had approximately
the same level of sensitivity, 45.30 and 45.15%, but its diffe-
rence was not confirmed statistical (t=0.09, p>0.05).

But in the group of Gram-negative microorganisms, there
was an increase in the level of sensitivity of E. coli species from
53.02% to 54.35% (t=0.41, p>0.05), K. pneumoniae of from
35.46% to 36.79 (t=0.2, p>0.05); P, vulgaris from 47.75% to
52.24% (t=1.05, p>0.05); C. diversus from 35.22% to 42.27%
(t=2.24, p<0.05). Conversely, among Gram-negative strains
lower sensitivity compared to the first time, they showed that
E. aerogenes sensitivity to antibiotics decreased from 43.24%
to 32.89% (t=4.69, p<0.001) P. aeruginosa from 37.22% to
36.90% (t=0.14, p>0.05); P. mirabilis from 45.22% to 32.58%
(t=2.34, p<0.05), K. oxytoca from 55.32% to 32.32% (t=2.13,
p<0.05).

Discussions

The realised study, describes the real situation regarding
microbial antibiotics resistance and confirms, once again, the
importance of its knowledge. More recent studies, conducted
both in the country and abroad, highlighted the high level of
resistance of causal agents of septic-purulent infections to an-
tibiotics [8, 10, 18], which is a scourge for the modern medi-
cine.

Recent years, the bacterial pathogens, especially Gram-ne-
gative poly resistant antibiotics have become a serious thre-
at to public health worldwide [20]. The obtained results in
the present study confirm this phenomenon. Thus, resistant
Gram-negative microorganisms constitute 57.72% and their
poly resistance having higher values (67.73%). They have
found high values of microbial antibiotics resistance to peni-
cillin and cephalosporin - groups of antibiotics widely used in
medical practice.

At present, practically there is no data on the biological
properties and resistance to antibiotics on cultures associati-
ons of SPNI causative agents, their quantitative and qualitative
characteristics, the intermicrobial relations. The peculiarities
of causative agents in infectious poly etiologic process were
not studied. The obtained data show that the proportion of
poly resistant microorganisms’ strains is much higher among
the combinations compared to that in monocultures. Therefo-
re, the treatment of patients, with culture combinations, beco-



gic. Datele obtinute demonstreaza ca proportia tulpinilor de
microorganisme polirezistente este mult mai inalta printre
cele din asocieri, comparativ cu cea In monoculturi. Asadar,
tratamentul bolnavilor cu asocieri de culturi devine imposibil
in lipsa antibioticogramei.

Organizarea monitoringului microbiologic asupra agenti-
lor cauzali ai ISPN este o parte componentd indinspensabila
a supravegherii infectiilor nosocomiale [3-5, 15, 18, 21], care,
fiind implementatd, va contribui la imbunatatirea situatiei
epidemiologice in acest domeniu.

Concluzii

1) Agentii cauzali In ISPN de profil ortopedie si traumato-
logie manifesta un grad inalt de rezistenta fata de antibiotice
(50,16%). Un grad mai inalt al rezistentei se observa la grupul
de microorganisme gramnegative (57,72%) si fungi (93,33%).
Cote nalte ale antibioticorezistentei au fost constatate la tul-
pinile E. faecium (76,20%), Acinetobacter (85,72%), K. pneu-
monia (64,54%), P. aeruginosa (62,78%), C. diversus (64,78%).

2) O rezistentd mai fnalta tulpinile izolate au manifestat
fata de sulfamide (70,77%), cefalosporine (66,15%), penicili-
ne (63,95%) si macrolide (63,33%). Si invers, o sensibilitate
sporita fata de carbapeneme (97,0%), glicopeptide (74,12%),
tetracicline (69,35%), aminoglicozide (66,58%), chinolone
(65,92%) si fluorochinolone (52,44%).

3) Un nivel mai inalt al antibioticorezistentei s-a constatat
la culturile de microorganisme izolate in asocieri (67,0%), in
comparatie cu cele izolate In monoculturi (48,0%), diferenta
fiind confirmata statistic (t=6,08, p<0,001).

4) In dinamicd multianuald, s-a constatat o usoara dimi-
nuare a antibioticorezistentei microbiene, de la 49,89% la
47,60%, diferenta fiind confirmata statistic (t=3,81, p<0,001).
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