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Summary

Antibiotic susceptibility is essential in the
prescription of empirical antibiotics before the results of
cultures of wound samples are available [1]. For patients
with chronic leg ulcers (CLU), increasing resistance to
commonly used antibiotics has been observed. The aim of
our study was to isolate the bacteria that infect CLU,
determine their antimicrobial resistance profile and show
how quickly patients develop resistance to the antibiotics
used. Gram-negative bacteria (Proteus mirabilis and
Pseudomonas aeruginosa) were more frequently associated
with CLU than Gram-positive bacteria (Staphylococcus
aureus). We observed that the antibiotics most likely to
induce resistance in a short period of time for Gram-
negative bacteria are cefepime and ceftazidime and for
Gram-positive bacteria, fluoroquinolones, followed by
aminoglycosides and macrolides, mostly in the urban area. 

Keywords: chronic leg ulcer, antibiotic resistance,
bacterial culture.

Rezumat

Susceptibilitatea la antibiotice este esenþialã în
prescrierea empiricã a antibioticelor înainte de a fi
disponibile rezultatele culturilor secreþiilor din plagã [1]. În
cazul pacienþilor cu ulcere cronice de gambã (UCG) s-a
observat o rezistenþã tot mai mare la antibioticele utilizate
în mod obiºnuit. Scopul studiului nostru a fost izolarea
bacteriilor care infecteazã UCG, determinarea profilului lor
de rezistenþã antimicrobianã ºi de a arãta cât de repede
dezvoltã pacienþii rezistenþã la antibioticele utilizate.
Bacteriile gram-negative (Proteus mirabilis ºi Pseudo-
monas aeruginosa) au fost mai frecvent asociate cu UCG
decât bacteriile gram-pozitive (Staphylococcus aureus). Am
observat cã antibioticele cele mai susceptibile de a induce
rezistenþã într-o perioadã scurtã de timp pentru bacteriile
gram-negative sunt cefepima ºi ceftazidima, iar pentru cele
gram-pozitive, fluorochinolonele, urmate de aminoglicozide
ºi macrolide mai ales în zona urbanã.

Cuvinte cheie: ulcer cronic al gambei, rezistenþa la
antibiotice, culturã bacterianã.
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Introducere

Ulcerul cronic al membrelor inferioare
(UCMI) reprezintã o problemã globalã de sãnã-
tate, cu un impact socioeconomic semnificativ. Se
estimeazã cã ulcerul activ apare în aproximativ
2% din populaþie ºi este cel mai frecvent întâlnit
la persoanele cu vârsta între 60 ºi 80 de ani [2].

UCMI reprezintã un defect cutanat sub
nivelul genunchiului care persistã mai mult de
ºase sãptãmâni ºi nu prezintã tendinþã de
vindecare dupã trei sau mai multe luni. Cauzele
comune includ neuropatia, bolile venoase ºi
arteriale. Infecþiile în UCMI pot fi cauzate de
bacterii gram-pozitive ºi gram-negative, care pot
reprezenta o provocare majorã pentru terapie
atunci când dezvoltã rezistenþã la unul sau mai
multe antibiotice [3]. Din numeroasele forme
clinice ale bolii venoase cronice, ulcerul venos al
membrelor inferioare poate fi considerat unul
dintre cele mai importante [4].

Terapia antibioticã empiricã pe termen lung a
rãnilor ºi cronicitatea acestora poate favoriza
selecþia tulpinilor microbiene rezistente la
medicamente, mai ales dacã ulcerul a fost infectat
cu agenþi patogeni de alertã [5]. Un studiu de
culturã bacterianã a identificat Staphylococcus
aureus la suprafaþa rãnilor ºi Pseudomonas aeru-
ginosa în straturile mai adânci ale þesuturilor [6].
Colonizarea ulcerului nu duce neapãrat la o
infecþie clinicã evidentã [5]. Recent, s-a observat
cã bacteriile din rãnile cronice dezvoltã biofilme
care contribuie la întârzierea vindecãrii. Rezi-
stenþa la antibiotice a bacteriilor care produc
biofilme este o problemã crucialã în gestionarea ºi
tratamentul rãnilor cronice [6].

Pentru a minimiza colonizarea ºi posibila
infecþie, este importantã o curãþare atentã a rãnii
utilizând soluþii fiziologice sau agenþi anti-
microbieni [3]. În caz de infecþie, anumite semne
ºi simptome trebuie evaluate cu atenþie, cum ar fi
edemul, eritemul, durerea, þesutul de granulaþie
friabil, numãrul crescut de leucocite, vindecarea
întârziatã în urma unui tratament topic adecvat ºi
modificãrile caracteristicilor exudatului [3].
Prezenþa acestor simptome susþine diagnosticul
clinic de infecþie a rãnii, iar obiectivul principal în
astfel de cazuri este tratamentul antibacterian
þintit [5].

Introduction

Chronic leg ulcers (CLU) constitute a global
health problem with a large socioeconomic
impact. It is estimated that active ulcers occur in
approximately 2% of the population and are
mostly observed in individuals between 60 and
80 years of age [2].

CLU represents a skin defect below knee level
that persists for more than six weeks and shows
no tendency of healing after three or more
months. Common causes are neuropathy, venous
and arterial diseases. Infections in leg ulcers can
be caused by Gram-positive and Gram-negative
bacteria, which can represent a major challenge
for therapy when they develop resistance to one
or more antibiotics [3]. Of the many presentations
across the clinical spectrum of chronic venous
disease, venous leg ulcers can be considered
amongst the most important [4].

Long-term empirical antibiotic therapy of
wounds and their chronicity may favor the
selection of drug-resistant microbial strains
within the wound, especially if the leg ulcer was
infected with alert pathogens [5]. Colonization of
pathogenic bacteria at the wound site is asso-
ciated with wound chronicity. A bacterial culture
study recognized Staphylococcus aureus at the
surface of wounds and Pseudomonas aeruginosa in
deeper layers of tissue [6]. Colonization of the
ulcer does not necessarily result in clinically overt
infection [5]. Recently, it has been observed that
bacteria in chronic wounds develop biofilms that
contribute to a delay in healing. Resistance to
antibiotics in biofilm-producing bacteria is a
crucial problem in the management and treat-
ment of chronic wounds [6].

In order to minimize colonization and pos-
sible infection, a careful cleaning of the wound
using physiological solutions or anti-microbial
agents is important [3]. In the event of an
infection, certain signs and symptoms should be
carefully evaluated, such as edema, erythema,
pain, granulation tissue with a friable charac-
teristic, high white blood cell count, delayed
healing under adequate topical therapy and
changes in exudate characteristics [3]. The pre-
sence of those symptoms supports the clinical
diagnosis of wound infection and the primary
objective in such cases is targeted antibacterial
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Pânã în prezent, nu existã un consens clar
privind utilizarea corectã a antibioticelor (indi-
caþia, doza, tipul de antibiotic, durata trata-
mentului) în UCMI. Prin urmare, ele sunt frec-
vent prescrise fãrã o selecþie precisã sau indicaþie
clinicã [7].

Materiale ºi metode

Un numãr total de 50 de pacienþi, 27 bãrbaþi
(54%) ºi 23 femei (46%), au fost selectaþi aleatoriu,
fiecare al 5-lea pacient, pe baza urmãtoarelor
criterii de incluziune: vârsta între 35 ºi 90 de ani,
cu ulcer venos cronic de cel puþin 6 luni, fãrã
tendinþã de epitelizare, internaþi în spitalul
nostru în perioada ianuarie 2019-decembrie 2022.
Criteriile de excludere au fost: alte tipuri de
ulcere, ulcere care dureazã mai puþin de 6 luni,
femei însãrcinate. Datele colectate au inclus:
vârsta, sexul, mediul de viaþã, numãrul de
internãri în spital, numãrul de culturi efectuate.

Probele au fost colectate prin rotirea tampo-
nului ferm în sens circular, pe o zonã de 1 cm2,
dupã ce ulcerul a fost curãþat de exudat, þesut
necrotic ºi resturi de pansament.

Microorganismele din tampoane au fost
incubate pe medii selective în condiþii standard ºi
apoi procesate utilizând sistemul Vitek2. Datele
statistice au fost analizate folosind regresia liniarã
multiplã (aplicaþia Excel – funcþia „Analizã de
date/Regresie”), având ca variabilã dependentã
numãrul de tulpini rezistente la antibiotice ºi
douã variabile independente ca intrãri: numãrul
de internãri ºi mediul de viaþã actual (urban vs.
rural). Metoda a fost aleasã pentru a confirma
dacã ambele variabile independente pot prezice
variabila dependentã într-un singur model de
regresie.

Rezultate

Au fost efectuate un total de 195 culturi
bacteriene din care au fost izolate 265 de tulpini
bacteriene, dupã cum urmeazã: în 109 culturi
(55,89%) a fost prezentã o singurã tulpinã
bacterianã, în 59 culturi (30,25%) au fost prezente
douã tulpini bacteriene, în 13 culturi (6,66%) au
fost prezente trei sau mai multe tulpini bacteriene
ºi în 14 culturi (7,17%) nu au fost prezente tulpini
bacteriene. Dintre acestea, 55 (20,75%) erau
bacterii gram-pozitive (26 dintre ele fiind MRSA)

objective in such cases is targeted antibacterial
treatment [5].

To date, there is a lack of consensus regarding
the proper use of antibiotics (indication, dosage,
type of antibiotic, duration of therapy) in CLU.
Therefore, they are frequently prescribed without
an accurate selection or clinical indication [7]. 

Materials and methods

A total of 50 patients, 27 males (54%) and 23
females (46%) were randomly selected every 5th

patient based on the following inclusion criteria:
age between 35 and 90 years old with chronic
venous leg ulcer for more than 6 months, without
tendency to epithelialization, admitted in our
hospital between January 2019 and December
2022. The exclusion criteria were: other types of
ulcers, ulcers lasting less than 6 months, pregnant
women. Data collected included: age, sex, living
environment, number of hospital admissions,
number of cultures made. 

Samples were collected by rotating the swab
firmly in a circular motion, over a 1 cm² area of
the ulcer after it was cleaned of exudate, necrotic
tissue and remnants of the dressing. 

The microorganisms from the swabs were
incubated on selective media under standard
conditions and then processed on Vitek2.
Statistical data were firstly analyzed by using
Multiple Linear Regression (Excel app – “Data
Analysis/Regression” feature) taking into consi-
deration no. of strains with resistance to anti-
biotics as depended variable, and two indepen-
dent variables as input: no. of hospitalization and
current living environmental area (Urban versus
Rural). The method has been chosen in order to
confirm if both independent variables can predict
the depended variable within one regression
model.  

Results

A total of 195 bacterial cultures were
performed from which 265 bacterial strains were
isolated as follows: in 109 cultures (55,89%) a
single bacterial strain was present, in 59 cultures
(30,25%) two bacterial strains were present, in 13
cultures (6,66%) three or more bacterial strains
were present and in 14 cultures (7,17%) bacterial
strains were absent. Among these, there were 55
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ºi 210 (79,24%) bacterii gram-negative (31 tulpini
MDR ºi 7 tulpini ESBL) (Tabelul 1).

Cea mai frecventã tulpinã bacterianã a fost
Proteus mirabilis, urmatã îndeaproape de Pseudo-
monas aeruginosa ºi Staphylococcus aureus (Tabelul
1). Cele mai frecvente combinaþii de douã tulpini
bacteriene au fost Pseudomonas aeruginosa ºi
Proteus mirabilis în 21 culturi, Pseudomonas
aeruginosa ºi Providencia stuartii în 6 culturi,
Proteus mirabilis ºi Klebsiella spp. în 5 culturi. Cea
mai frecventã combinaþie de trei tulpini
bacteriene a fost Proteus mirabilis, Pseudomonas
aeruginosa ºi Providencia stuartii în 2 culturi.

Bacteriile gram-negative au fost mai rezis-
tente la: cefalosporine, carbapeneme, pipera-

(20,75%) Gram-positive bacteria (26 bacterial
strains were MRSA) and 210 (79,24%) Gram-
negative bacteria (31 bacterial strains were MDR
and 7 bacterial strains were ESBL) (Table 1).

The most common bacterial strain was
Proteus mirabilis, closely followed by Pseudomonas
aeruginosa and Staphylococcus aureus (Table 1). The
most common combinations of two bacterial
strains were Pseudomonas aeruginosa and Proteus
mirabilis in 21 cultures, Pseudomonas aeruginosa
and Providencia stuartii in 6 cultures, Proteus
mirabilis and Klebisella spp. in 5 cultures. The most
common combination of three bacterial strains
was Proteus mirabilis, Pseudomonas aeruginosa and
Providencia stuartii in 2 cultures.

DermatoVenerol. (Buc.), 71(1): 7-19
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Categorie bacterianã Numãrul patogenilor % din total*
Subcategoria 1 – bacterii gram-negative 210 79,25
Proteus mirabilis 68 25,66  
Pseudomonas aeruginosa 67 25,28  
Klebsiella spp. 12 4,52  
Escherichia Coli 15 5,66  
Acinetobacter spp. 16 6,03  
Providencia spp. 10 3,77  
Enterobacter spp. 6 2,26  
Altele 16 6,03
Subcategoria 2 – bacterii gram-pozitive 55 20.75
Staphylococcus aureus 48 18,11   
Streptococcus spp. 7 2,64
Total* 265 N/A

Tabelul 1. Profilul bacteriilor izolate de la 50 de pacienþi cu ulcer venos cronic al membrelor inferioare

Bacteria category Number of pathogens % from Total*
Sub-category 1 - Gram-negative bacteria 210 79,25
Proteus mirabilis 68 25,66  
Pseudomonas aeruginosa 67 25,28  
Klebsiella spp. 12 4,52  
Escherichia Coli 15 5,66  
Acinetobacter spp. 16 6,03  
Providencia spp. 10 3,77  
Enterobacter spp. 6 2,26  
Others 16 6,03
Sub-category 2 - Gram-positive bacteria 55 20.75
Staphylococcus aureus 48 18,11  
Streptococcus spp. 7 2,64
Total* 265 N/A

Table 1. Profile of bacteria isolated from 50 patients with chronic venous leg ulcer



Gram-negative bacteria were more resistant
to: cephalosporins, carbapenems, piperacillin,
colistin and aminoglycosides. Gram-positive
bacteria were more resistant to: fluoroquinolones,
macrolides, clindamycin and gentamycin (Figure
1). All MRSA bacterial strains were sensitive to
vancomycin, so it continues to be the drug of
choice for most MRSA infections.

Note: Rate of bacterial resistance takes into
consideration only data for 3 bacteria
(Pseudomonas aeruginosa, Proteus mirabilis and
Staphylococcus aureus) that count for almost 70%
of total isolated pathogens within January 2019 –
December 2022 period of time, by using Vitek2 as
method of resistance determination. The
percentages assigned to each antibiotic were
calculated by dividing the number of strains

cilinã, colistin ºi aminoglicozide. Bacteriile gram-
pozitive au fost mai rezistente la: fluoro-chino-
lone, macrolide, clindamicinã ºi gentamicinã
(Figura 1). Toate tulpinile MRSA au fost sensibile
la vancomicinã, aceasta continuând sã fie medi-
camentul de elecþie pentru majoritatea infecþiilor
cu MRSA.

Notã: Rata potenþialã de rezistenþã bacterianã
ia în considerare doar datele pentru 3 bacterii
(Pseudomonas aeruginosa, Proteus mirabilis ºi
Staphylococcus aureus) care constituie aproape
70% din totalul patogenilor izolaþi în perioada
ianuarie 2019 – decembrie 2022 utilizând Vitek2
ca metodã de determinare a rezistenþei.
Procentele atribuite fiecãrui antibiotic au fost
calculate împãrþind numãrul de tulpini rezistente
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Figura 1. Rata potenþialã de rezistenþã bacterianã la antibiotic.

Figure 1. Rate of bacterial resistance to antibiotics.
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la antibiotic la numãrul total de tulpini rezistente
la unul sau mai multe dintre antibioticele luate în
considerare în acest studiu (vezi Tabelul 2).

Dintre numãrul total de pacienþi, 4 pacienþi
au avut o singurã internare în spital, 12 pacienþi
au avut între 2 ºi 5 internãri ºi 34 de pacienþi au
avut mai mult de 5 internãri în perioada
menþionatã mai sus. Vârsta medie a pacienþilor
internaþi a fost de 68 de ani. Majoritatea
bacteriilor izolate au dezvoltat rezistenþã la
antibioticele comune în aproximativ 6 luni.

A fost realizatã o analizã de regresie liniarã
multiplã pentru numãrul de tulpini cu rezistenþã
la antibiotice ca variabilã dependentã ºi numãrul
de internãri ºi mediul social (urban ºi rural) ca
variabile independente, rezultatele fiind
prezentate în Tabelul 3. Aceastã analizã a fost
aplicatã pentru aceleaºi 3 bacterii: Pseudomonas
aeruginosa, Proteus mirabilis ºi Staphylococcus
aureus.

Valoarea coeficientului de determinare
(Multiple R) ne aratã cã aproape 50,5% din
numãrul de antibiotice pentru care pacienþii au
dezvoltat rezistenþã poate fi explicat folosind
modelul de regresie. Cu toate acestea, valoarea P
a testului F de 0,001, indicã faptul cã ipoteza nulã
poate fi respinsã într-un mod rezonabil, ceea ce
înseamnã cã modelul se potriveºte mai bine

resistant to the antibiotic by the number of strains
resistant to one or more of the antibiotics
considered in this study (see example in Table 2).

Of the total number of patients, 4 patients
had only one hospital admission, 12 patients had
between 2 and 5 hospital admissions and 34
patients had more than 5 hospital admissions
during the period mentioned above. The mean
age of hospitalized patients was 68 years.

Most isolated bacteria have developed
resistance to common antibiotics within about 6
months.

Multiple linear regression analysis was
performed for the number of strains with
resistance to antibiotics as the dependent
variable, and the number of hospitalizations and
social environment (urban and rural) as
independent variables, results being presented in
Table 3. This analysis has been applied for the
same 3 bacteria: Pseudomonas aeruginosa, Proteus
mirabilis and Staphylococcus aureus

The coefficient of determination (the Multiple
R) value, simply tells us that almost 50,5% of no.
of antibiotics, for which patients developed
resistance, can be explained using the regression
model. However, the overall F-test p-value of
0,001 indicates that the null hypothesis can be
reasonable rejected, that means model fits the

12

Tabelul 2. Rata de rezistenþã bacterianã la cefepim

Pseudomonas aeruginosa Proteus mirabilis Staphylococcus aureus

Nr. de tulpini identificate 67 68 48

Nr. de tulpini cu cel puþin o rezistenþã 14 11 6
la antibiotice

Nr. de cazuri de rezistenþã la cefepim 8 8 0

Rezistenþa bacteriilor la Cefepim                       (8/14) * 100 (8/11) * 100 (0/6) * 100

Table 2. Rate of bacterial resistance to Cefepime

Pseudomonas aeruginosa Proteus mirabilis Staphylococcus aureus

No. of identified strains 67 68 48
No. of strains with at least one 14 11 6
resistance to antibiotics
No. of resistance occurrences for 8 8 0
Cefepime
Bacteria resistance for Cefepime (8/14) * 100 (8/11) * 100 (0/6) * 100
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datelor decât doar cu modelul intercept. Totuºi,
în ceea ce priveºte variabilele independente,
coeficientul numãrului de internãri are un
interval de confidenþã între 0,088 ºi 0,266, ceea ce
înseamnã cã valoarea „0” este exclusã din punct

data better than the intercept-only model.
However, as far as independent variables, the no.
of hospitalizations coefficient has a range of
confidence interval between 0.088 and 0.266
which means the „0” value of it are excluded

Tabelul 3. Model de regresie liniarã multiplã pentru numãrul de tulpini cu rezistenþã la antibiotice ca
variabilã dependentã

Table 3. Multiple Linear Regression Model for no. of strains with resistance to antibiotic as dependent
variable
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de vedere al probabilitãþii. Interceptul ºi mediul
social („1” pentru urban ºi „2” pentru rural) au
ambele în intervalul lor valoarea „0” pentru
propriul coeficient. Aceasta înseamnã cã nu
putem prezice cu exactitate numãrul de tulpini
rezistente la antibiotice pe baza celor douã
variabile independente într-un singur model de
regresie.

Pe mãsurã ce am continuat cu analiza datelor
brute, am observat cã între mediul urban ºi cel
rural existã unele diferenþe în ceea ce priveºte
numãrul mediu de tulpini cu rezistenþã la
antibiotice. Datele din Figura 2 indicã o diferenþã

from probability point of view. The intercept and
Social Environment („1” for Urban and „2” for
Rural) have both in range the „0” value for their
own coefficient. That means that we cannot
accurately predict the no. of strains with
resistance to antibiotic based on those two
independent variables in one regression model.

Going further with raw data analysis, we’ve
noticed that between urban and rural
environments, there are some differences in term
of average no. of strains with resistance to
antibiotics. Data from Figure 2 indicate a

Figure 2. Impact of social environment on no. of strains with resistance to antibiotics 

Figura 2. Impactul mediului social asupra numãrului de tulpini cu rezistenþã la antibiotice
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semnificativã între mediul urban ºi cel rural în
ceea ce priveºte rata de apariþie a rezistenþei.
Cãutând posibile modele de regresie, am aplicat
modelul liniar simplu pentru numãrul de tulpini
cu rezistenþã la antibiotice ca variabilã depen-
dentã ºi numãrul de internãri ca variabilã
independentã, separat pentru fiecare mediu
social. Rezultatele sunt prezentate în Tabelul 4.

Urmând aceleaºi criterii pentru analiza
datelor (Multiple R, p-value ºi intervalele de
confidenþã), singurul model care eliminã ipoteza
nulã este cel legat de mediul social rural. În acest
caz, un model liniar bazat pe numãrul de

significant difference between urban and rural
environments as far as resistance occurrence rate
is concerned. Looking for potential regression
models, we’ve applied the Simple Linear Model
with no. of strains with resistance to antibiotics as
depended variable, and no. of hospitalizations as
independent variable, separately for each social
environment. Results are presented in Table 4.

Following the same criteria to analyze the
data (Multiple R, p-value and confidence
intervals), the only model that eliminates the null
hypothesis is the one related to rural social
environment. In this case, a linear model based

Tabelul 4. Model de regresie liniarã simplã pentru numãrul de tulpini cu rezistenþã la antibiotice

Table 4. Simple Linear Regression model for no. of strains with resistance to antibiotics
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internãri (coeficient de linearitate = 0,2329) pare
sã prezicã foarte bine numãrul de tulpini cu
rezistenþã la antibiotice. De exemplu, în acest
mediu social, dupã patru internãri, ne putem
aºtepta sã observãm cel puþin o tulpinã dintre
Pseudomonas aeruginosa, Proteus mirabilis ºi
Staphylococcus aureus, cu rezistenþã la unul dintre
antibioticele luate în considerare în acest studiu.
Cu toate acestea, ar trebui realizate cercetãri
suplimentare pentru a dezvolta un model mai
fiabil bazat pe alte variabile independente, cum
ar fi categoria de antibiotice prescrise în timpul ºi
dupã internare, istoricul individual privind
consumul de antibiotice ºi altele.

Discuþii

Majoritatea (92,8%) ulcerelor venoase cronice
au prezentat culturi pozitive. Asemenea altor
studii, am observat cã infecþiile sunt de obicei
monomicrobiene (55,89%), cu predominanþa
bacteriilor gram-negative (Proteus mirabilis fiind
tulpina bacterianã dominantã) rezistente la unul
sau mai multe antibiotice. Studiul nostru a de-
monstrat prezenþa urmãtoarelor bacterii: Proteus
mirabilis, Pseudomonas aeruginosa, Staphylococcus
aureus, Acinetobacter baumanii, Klebsiella spp.,
Enterobacter spp., Streptococcus spp. 

Infecþiile cu Staphylococcus aureus provin de
obicei din colonizarea asimptomaticã [8]. Colo-
nizarea nu este periculoasã, dar tulpinile care
coloneazã rãnile formeazã biofilme care conferã
protecþie împotriva tratamentelor antimicrobiene
ºi a eliminãrii de cãtre sistemul imunitar al gazdei
[9]. Patogenii de alertã reprezintã 24% din toate
tulpinile bacteriene identificate în culturile de
ulcere venoase, comparativ cu 28,6% în alte studii
[5]. 

Ceftriaxona ºi ceftazidimul sunt cele mai
frecvent utilizate cefalosporine injectabile în
spitalele din România [8]. Studiul nostru
sugereazã cã cefalosporinele de a treia generaþie
sunt inducãtori puternici ai beta-lactamazelor cu
spectru larg ºi ar trebui evitate din cauza riscului
major de selecþie a germenilor rezistenþi. Con-
form ghidului naþional de terapie cu antibiotice,
pentru infecþiile cu Pseudomonas aeruginosa,
colistina este soluþia cea mai eficientã, iar pentru
infecþiile cu Staphylococcus aureus, cotrimoxazolul
s-a dovedit foarte eficient. În cazul în care ULC
sunt superinfectate cu florã bacterianã mixtã, se

on no. of hospitalizations (linearity coefficient =
0,2329) seems to highly predict the no. of strains
with resistance to antibiotics. For instance, in this
social environment,  after four hospitalizations,
we might expect to observe at least one strain,
among Pseudomonas aeruginosa, Proteus mirabilis
and Staphylococcus aureus, with resistance to one
of antibiotics taken into consideration in this
survey. However, further investigations should
be conducted to develop a more reliable model
based on other independent variables, such as the
category of antibiotics prescribed during and
after hospitalization, individual historical data on
antibiotics consumption and so on.

Discussion

The majority (92,8%) of CLU showed positive
cultures. As with other studies, we observed that
infection was more frequently monomicrobial
(55,89%), with the predominance of Gram-
negative bacteria (Proteus mirabilis was the
dominant bacterial strain) resistant to one or
more antibiotics. Our study demonstrated the
presence of: Proteus mirabilis, Pseudomonas aeru-
ginosa, Staphylococcus aureus, Acinetobacter bau-
manii, Klebsiella spp., Enterobacter spp., Strepto-
coccus spp. 

Staphylococcus aureus infections usually
originate from asymptomatic colonization [8].
Colonization is harmless, but colonizing strains
lead to biofilm formation which confers pro-
tection against antimicrobial therapeutics and
host immune clearance [9]. Alert pathogens
account for 24% of all bacterial strains identified
in our leg ulcers cultures, comparative to 28.6% in
other studies [5]. 

Ceftriaxone and ceftazidime are the most
commonly used injectable cephalosporins in
Romanian hospitals [8]. Our study suggests that
third generation cephalosporins are potent
inducers of extended-spectrum beta-lactamases
and should therefore be avoided because of the
major risk of selecting resistant germs. According
to the national antibiotic therapy guide, for
Pseudomonas aeruginosa infections, colistin is the
most effective solution, and in the case of
Staphylococcus aureus infections, cotrimoxazole
has proven very effective. When CLU are
superinfected with mixed bacterial flora it is
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recomandã utilizarea combinaþiilor de antibiotice
în funcþie de rezultatele antibiogramei [10].

În studiul nostru, pentru bacteriile gram-
negative, antibioticele cele mai susceptibile sã
inducã rezistenþã într-o perioadã scurtã de timp
sunt cefepima ºi ceftazidima, urmate de carba-
peneme (imipenem, meropenem). Antibioticele
rãmase (piperacilina, colistina, amikacina, genta-
micina, ampicilina) sunt cele mai puþin suscep-
tibile sã inducã rezistenþã. În ceea ce priveºte
Staphylococcus aureus, observãm cã primele
rezistenþe apar la fluorochinolone, urmate de
aminoglicozide ºi macrolide. Pe de altã parte
Staphylococcus aureus nu induce rezistenþã la
cefalosporinele de a treia ºi a patra generaþie sau
la carbapeneme. Mai mult, poate prezenta
rezistenþã la aproape toate antibioticele dispo-
nibile. Vancomicina rãmâne antibioticul de
ultimã instanþã pentru infecþiile cu MRSA [11].

Istoric, rezistenþa la antibiotice a fost întot-
deauna prezentã, având în vedere cã multe
molecule de antibiotice se gãsesc în mediile
naturale ºi  interacþioneazã cu germenii. Astfel,
un anumit nivel de rezistenþã intrinsecã este de
aºteptat la majoritatea microorganismelor [12].
Rezistenþa intrinsecã este un fenomen natural
care se manifestã independent de expunerea la
antibiotice ºi este prezentã universal într-un grup
de bacterii sau într-o specie bacterianã [13].
Rezistenþa dobânditã este mai criticã din punct
de vedere clinic, deoarece întâlnim bacterii care,
iniþial sensibile, devin rezistente la antibiotice ºi
pot fi un motiv pentru lipsa unui tratament
eficient [14].

Am observat cã pacienþii din mediul rural
(58%) ar putea fi mai afectaþi de numãrul de
internãri atunci când analizãm impactul acestora
asupra nivelului de rezistenþã la antibiotice. Deºi
pentru acest mediu social, modelul liniar simplu
analizat poate prezice în mod rezonabil nivelul
de rezistenþã la antibiotice, studii suplimentare
care vor include alte variabile ar putea oferi
soluþii pentru atenuarea acestei tendinþe.

Tratamentul principal al ulcerelor infectate
este adesea empiric ºi se bazeazã pe ghidurile
clinice existente. Astfel, cunoaºterea prevalenþei
bacteriilor patogene ºi a rezistenþei la antibiotice
într-o anumitã zonã este esenþialã pentru a putea
alege cele mai bune antibiotice empirice pentru
locuitorii sãi [15]. Pansarea corectã a rãnilor

recommended to use combinations of antibiotics
depending on the results of the antibiogram [10].

In our study, for Gram-negative bacteria the
antibiotics most likely to induce resistance in a
short period of time are cefepime and ceftazi-
dime, followed by carbapenems (imipenem,
meropenem). The remaining antibiotics (pipera-
cillin, colistin, amikacin, gentamicin, ampicillin)
are the least likely to induce resistance. With
regard to Staphylococcus aureus, we find that the
first resistances occur with fluoroquinolones,
followed by aminoglycosides and macrolides. On
the other hand, Staphylococcus aureus does not
induce resistance to third and fourth generation
of cephalosporins or to carbapenems. Further-
more, can show resistance to almost all available
antibiotics. Vancomycin remains the antibiotic of
last resort for MRSA infections [11]. 

Historically, antibiotic resistance has always
been present, given that many antibiotic mole-
cules are found in natural environments and have
been interacting with germs. Thus, a certain level
of intrinsic resistance is expected in most
microorganisms [12]. Intrinsic resistance is a
naturally occurring phenomenon that is inde-
pendent of antibiotic exposure and is universally
found within of a group of bacteria or within a
bacterial species [13]. Acquired resistance is more
clinically critical because we encounter bacteria
that were initially susceptible but then become
resistant to antibiotics and may be one of the
reasons for the lack of effective treatment [14]. 

We observed that patients from rural areas
(58%) might be more affected by the number of
hospitalizations when analyzing the impact of
multiple hospitalizations on their level of
antibiotic resistance. Although for this social area
the simple linear model analyzed can reasonably
predict the level of antibiotic resistance, further
studies that will include other variables could
provide solutions to mitigate this trend.

The primary treatment of infected leg ulcer is
often empirical and based on existing clinical
guidelines. Hence, knowing the prevalence of
pathogenic bacteria and their antibiotic resistance
patterns in a local area, it is crucial to have the
best empiric antibiotics for its residents [15].
Proper wound dressing (foam dressings, alginate
dressings, hydrocolloids) and regular cleaning
are essential for preventing infection, facilitating
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(pansamente de spumã, pansamente cu alginat,
hidrocoloidale) ºi curãþarea regulatã sunt
esenþiale pentru prevenirea infecþiei, facilitarea
vindecãrii ºi promovarea unui mediu umed al
rãnii [4]. Este necesar sã se detecteze patogenii
specifici ºi modelul lor de susceptibilitate pentru
a iniþia tratamentul precoce cu antibioticele
adecvate [16].

Concluzii

În þara noastrã, rezistenþa antimicrobianã
reprezintã o provocare semnificativã pentru
tratament. Observãm cã multe bacterii au
dezvoltat rezistenþã la unul sau mai multe
antibiotice, în special în mediul urban. Orice
administrare de antibiotice, indiferent dacã este
indicatã clinic sau nu, contribuie la creºterea
nivelului de rezistenþã bacterianã la antibiotice. 

Nu recomandãm utilizarea antibioticelor cu
spectru larg în prima instanþã, deoarece bacteriile
dobândesc rapid rezistenþã, iar antibioticele
devin ineficiente. Cefalosporinele ar trebui
utilizate doar în cazuri absolut necesare ºi nu ca
primã opþiune. În cazul ulcerelor cu o duratã mai
mare de 6 luni, administrarea de ampicilinã,
cefotaxim, aminoglicozide pentru bacteriile
gram-negative ºi administrarea de cefalosporine,
ampicilinã ºi carbapeneme pentru bacteriile
gram-pozitive ar trebui luate în considerare pânã
la obþinerea rezultatelor antibiogramei.

healing and promoting a moist wound
environment [4]. It is necessary to detect the
specific pathogens and their susceptibility
pattern to initiate early treatment with the
appropriate antibiotics [16]. 

Conclusions 

In our country, antimicrobial resistance
represents a great challenge to therapy. We
observe that many bacteria developed resistance
to one or more antibiotics, especially in urban
area. Any administration of antibiotics, whether
clinically indicated or not, contributes to increas-
ing the level of bacterial resistance to antibiotics. 

We do not suggest broad-spectrum anti-
biotics in the first instance, because bacteria
quickly acquire resistance and antibiotics become
ineffective. Cephalosporins should only be used
in absolutely necessary cases and not as a first
option. In ulcers with a duration of more than 6
months, the administration of ampicillin, cefo-
taxime, aminoglycosides for Gram-negative
bacteria and the administration of cephalo-
sporins, ampicillin and carbapenems for Gram-
positive bacteria should be considered until the
antibiogram arrives. 
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