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Rezumat

Rezistenþa la antibiotice reprezintã o realã problemã la
nivel internaþional. Date recente epidemiologice
evidenþiazã o prevalenþã mai înaltã a infecþiilor cu
microorganisme multi-rezistente în mediu spitalicesc în
România comparativ cu alte state europene. Vindecarea
întârziatã a ulcerelor gambiere determinã spitalizãri
frecvente, iar curele repetate cu antibiotice cresc riscul
dezvoltãrii rezistenþei. Cu scopul de a identifica profilul
fenotipic de sensibilitate la antibiotice al microorganismelor
izolate de la nivelul ulcerelor gambiere, s-a efectuat un
studiu retrospectiv în Departamentul de Dermatologie al
Spitalului Universitar de Urgenþã „Elias”, în perioada
ianuarie 2011 - decembrie 2015. 340 de pacienþi au fost
diagnosticaþi cu ulcere gambiere (venoase, arteriale,
diabetice sau cu etiologie mixtã). 227 de examene
bacteriologice efectuate din prelevate au avut un rezultat
pozitiv, cu identificarea a 257 de tulpini bacteriene. Profilul
de sensibilitate la antibiotice a fost testat conform ghidului
Institutului de Standardizare pentru Laboratoare ºi Clinici
(CLSI) ºi cu ajutorul sistemelor automate (Vitek2C/

Summary

Antibiotics resistance is a real problem at the
international level. Recent epidemiological data show a
higher incidence of infections with multiresistant hospital
microorganisms in Romania than in the other European
countries. The delayed healing of the leg ulcers causes
frequent hospitalizations and the repeated antibiotic
treatments increase the risk of developing resistance. In
order to identify the antibiotic sensitivity phenotypical
profile of the microorganisms that were isolated from leg
ulcers, a study was performed retrospectively at the
Dermatology Department of the Emergency University
Hospital „Elias“ from January 2011 to December 2015.
340 patients were diagnosed with leg ulcers (venous,
arterial, diabetics or with mixed etiology). 227 bacteri-
ological examinations had a positive result with the
identification of 257 bacterial strains. The antibiotic
sensitivity profile was tested according to the guide of the
Clinical and Laboratory Standards Institute (CLSI) and by
using automated systems (Vitek2C/Phoenix BD). A D-test
was performed as well. Out of a total of 22 bacterial species,
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Introducere

Ulcerele membrelor inferioare sunt patologii
frecvente, cu un impact semnificativ asupra
calitãþii vieþii pacienþilor, atât prin evoluþia de
lungã duratã, cât ºi prin dezvoltarea unor
complicaþii severe. Tratamentul presupune
costuri crescute, iar dezvoltarea rezistenþei la
antibiotice ºi antiseptice a microorganismelor ce
colonizeazã leziunile comportã un înalt risc
epidemiologic.

În contextul spitalizãrilor repetate ºi al
terapiei îndelungate cu antibiotice la pacienþii cu
ulcere cronice se ridicã o altã problemã impor-
tantã, aceea a emergenþei tulpinilor rezistente la
multiple clase de antibiotice. 

Grupate sub acronimul ESKAPE, Enterococcus
faecium, Staphylococcus aureus, Klebsiella pneumoniae,
Acinetobacter baumanii, Pseudomonas aeruginosa,
Enterobacter spp., alãturi de alte specii bacteriene
precum Escherichia coli, Proteus spp.Morganella
morganii, Serratia marcescens, sunt recunoscute
pentru capacitatea de a dezvolta rezistenþã
multiplã la antibiotice ºi de a determina infecþii
persistente, care nu rãspund la schemele
terapeutice standard. Aceste microorganisme
reprezintã izolate frecvente de la nivelul plãgilor
cutanate cronice, atât la nivel internaþional [1], cât

Introduction

Leg ulcers are high-incidence pathologies
with a significant impact on the patient’s life
quality, both through the long-term evolution,
and through the development of severe
complications. The treatment involves high costs,
and the development of antibiotic and antiseptic
resistance of the microorganisms colonizing the
lesions represents a high epidemiological risk. 

Through repeated hospitalizations and pro-
longed antibiotic therapies, another important
issue arises for the chronic ulcers patients: the
emergence of multiple class antibiotic resistant
strains. 

Also known as ESKAPE, Enterococcus faecium,
Staphylococcus aureus, Klebsiella pneumoniae,
Acinetobacter baumanii, Pseudomonas aeruginosa,
Enterobacter spp., together with other bacterial
species such as Escherichia coli, Proteus spp.
Morganella morganii, Serratia marcescens, , have a
recognized capability to develop multiple
resistance towards antibiotics and to cause
persistant infections that do not respond to
standard therapeutic schemes. These micro-
organisms are frequent isolates from the chronic
cutaneous plagues, internationally [1] and in
Romania as well [1,2,3]. Antibiotic multiresistant

Phoenix BD). S-a efectuat ºi testul D. Dintr-un total de 22
de specii bacteriene, cele mai frecvent izolate au fost
Staphylococcus aureus (121 tulpini, 47%) ºi Pseudomonas
aeruginosa (51 tulpini, 19.8%). Asocierea acestor specii
într-un prelevat a fost mai frecventã comparativ cu alte
asocieri microbiene. Aproximativ o jumãtate dintre
tulpinile S. aureus a prezentat un fenotip de multi-
rezistenþã la antibiotice (56 tulpini, 46.3%), iar 35.5% au
fost meticilino- rezistente (MRSA). Rezistenþa la
macrolide, lincosamide ºi streptograminã B a fost mai înaltã
la tulpinile MRSA (69.7%), comparativ cu cea a tulpinilor
de S. aureus meticilino-sensibile. Pe durata studiului s-a
observat o rezistenþã în creºtere la meticilinã. Mai mult, a
fost detectatã o prevalenþã înaltã a rezistenþei la antibiotice
a tulpinilor izolate. Rezultatele acestui studiu evidenþiazã
importanþa monitorizãrii sensibilitãþii la antibiotice, care
permite administrarea unui tratament adecvat, dar ºi
controlul epidemiologic al infecþiilor nozocomiale. 

Cuvinte cheie: Rezistenþã la antibiotice, MRSA, ulcer
gambier.

the most frequently isolated were Staphylococcus aureus
(121 strains, 47%) and Pseudomonas aeruginosa (51
strains, 19.8%). The association of these species in a sample
was more frequent than other microbial associations.
Almost half of the S. aureus strains showed an antibiotic
multiresistant phenotype (56 strains, 46.3%), and 35.5%
were methicillin- resistant (MRSA). There was a higher
resistance towards macrolides, lincosamides and
streptogramin B for the MRSA strains (69.7%) than for the
methicillin-sensitive S. aureus strains. During the study
an increasing resistance towards methicillin was observed.
Moreover, a high incidence of antibiotic resistance of the
isolated strains was detected. The results of this study
highlight the importance of monitoring the antibiotic
sensitivity, which allows the administration of an adequate
treatment and the epidemiological control of the nosocomial
infections. 
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ºi în România [1,2,3]. Tulpinile bacteriene
multirezistente la antibiotice pot contribui la
dezvoltarea infecþiilor cronice cutanate, afectând
capacitatea de vindecare a ulcerelor gambiere.
Mai mult, pacienþii cu potenþial de apãrare imunã
redus, pot dezvolta complicaþii sistemice severe.
Modalitãþile de abordare terapeuticã sunt
limitate, având un impact important asupra
ºanselor de vindecare ºi/ sau supravieþuire.

Cele mai recente date cu privire la incidenþa
infecþiilor sistemice cu tulpini multirezistente în
România este îngrijorãtoare: mai mult de 50%
dintre tulpinile de P. aeruginosa raportate au fost
rezistente la ceftazidim, piperacilinã/ tazo-
bactam, carbapeneme ºi/sau fluorochinolone ºi
mai mult de 50% dintre tulpinile de S. aureus au
fost rezistente la Oxacilinã/ Meticilinã (MRSA)
[4]. Agenþii antimicrobieni enumeraþi sunt
utilizaþi frecvent în tratamentul pacienþilor
diagnosticaþi cu ulcere gambiere suprainfectate.

Material ºi metodã

Pe baza foilor de observaþie ºi a informaþiilor
existente în baza electronicã de date a Spitalului
Universitar de Urgenþã ”Elias”, au fost
identificaþi pacienþii diagnosticaþi cu ulcere ale
membrelor inferioare, care s-au prezentat în
Clinica de Dermatologie ºi Alergologie, în
perioada ianuarie 2011-decembrie 2015. A fost
luatã în considerare fiecare reinternare a
pacienþilor, dacã aceasta a avut loc pe durata
desfãºurãrii studiului. Pacienþii au fost clasificaþi
în funcþie de diagnosticul stabilit la internare în 4
categorii: ulcer venos, ulcer arterial, ulcer mixt,
ulcer gambier de altã etiologie. Au fost analizate
date epidemiologice despre patologia pacienþilor
incluºi în studiu precum: prevalenþa fiecãrui
diagnostic de boalã care a necesitat internare,
incidenþa internãrilor în funcþie de anotimp,
frecvenþa internãrilor în spital. Au fost analizate
date demografice precum sexul, vârsta la
prezentare, mediul de provenienþã.     

S-au analizat rezultatele examenelor micro-
biologice ale produselor patologice prelevate de
la nivelul plãgilor cutanate, în perioada ianuarie
2011-decembrie 2015, din arhiva computerizatã a
Spitalului Universitar de Urgenþã ”Elias”. Au fost
identificate rezultatele pozitive ale examenelor
bacteriologice ºi tulpinile izolate din secreþiile
prelevate de la pacienþii incluºi în studiu.

bacterial strains can contribute to the
development of the chronic cutaneous infections,
affecting the healing ability of the leg ulcers.
Moreover, the patients with low immune defense
can develop severe systemic complications. The
therapeutic approaches are limited, significantly
impacting the healing and/or surviving chances.

The most recent data regarding the incidence
of systemic infections with mutiresistant strains
in Romania is concerning: more than 50% of the
reported P. aeruginosa strains were resistant
towards ceftazidime, piperacillin/tazobactam,
carbapenems and/or fluoroquinolones and more
than 50% of the S. aureus strains were resistant
towards oxacillin/ methicillin (MRSA) [4]. The
mentioned antimicrobial agents are frequently
used for the treatment of the patients diagnosed
with superinfected leg ulcers.

Material and methods

Based on the observation sheets and on the
information available in the electronic data bank
of the „Elias“ University Emergency Hospital,
there were identified patients who were diag-
nosed with leg ulcers and investigated at the
Clinic for Dermatology and Allergology from
January 2011 to December 2015.  Each rehos-
pitalization was taken into account, if it took
place within the study’s time frame.  Based on the
diagnostic set at the hospitalization, the patients
were classified in 4 categories: venous ulcer,
arterial ulcer, mixed ulcer, leg ulcer of different
etiology.  The epidemiological data about the
pathology of the patients included in the study
was analysed, i.e. the incidence of each disease
diagnostic that required hospitalization, the
season when the hospitalization took place, the
frequency of hospitalizations. Demographic data
such as gender, age and background was
analysed.     

The results of the microbiological exam-
inations of the samples from cutaneous plagues
that were present in the digital archive of „Elias“
University Emergency Hospital were analysed.
The positive results of the bacteriological
examinations and the isolated strains from the
secretions collected from the patients included in
the study were identified. The bacterial strains
were isolated and identified at the Laboratory for
Microbiology at „Elias“ University Emergency
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Tulpinile bacteriene au fost izolate ºi identificate
în Laboratorul de Microbiologie al Spitalului
Universitar de Urgenþã „Elias”, conform sche-
melor standard de diagnostic microbiologic,
identificarea biochimicã utilizând sistemul
automat Vitek 2 ºi truse API.  În vederea stu-
diului fenotipic al profilurilor de rezistenþã la
antibiotice s-au interpretat rezultatele obþinute
prin metoda antibiogramei difuzimetrice stan-
dardizate Kirby-Bauer, pe agar Mueller-Hinton,
conform ghidului CLSI (Clinical and Laboratory
Standards Institute)[5] ºi cu sisteme automate
(Vitek2C / Phoenix BD). Au fost de asemenea
efectuate D-teste pentru evaluarea rezistenþei
inductibile la clindamicinã pentru S. aureus,
conform recomandãrilor producãtorului.

Pentru a stabili gradul de rezistenþã la
antibiotice al fiecãrei tulpini au fost detectate
microorganismele MDR (Multi Drug Resistant;
multirezistente la antibiotice), XDR (Extensively
Drug Resistant; extensiv rezistente la antibiotice)
ºi PDR (Pan Drug Resistant; pan-rezistente la
antibiotice) conform definiþiilor ghidului ECDC
(European Centre for Disease Prevention and
Control) [6]. Termenul de MDR este definit ca
rezistenþa concomitentã a unei tulpini la cel puþin
un agent antimicrobian din trei sau mai multe
clase de antibiotice, stabilite pentru fiecare specie
în parte, excluzând rezistenþa intrinsecã a fiecãrei
specii [6]. Rezistenþa extinsã (XDR) reprezintã
rezistenþa unei tulpini microbiene la cel puþin un
agent antimicrobian din mai multe clase de
antibiotice, stabilite pentru fiecare specie în parte,
cu conservarea sensibilitãþii la una sau maxim
douã clase de antibiotice [6]. Panrezistenþa (PDR)
reprezintã rezistenþa unei tulpini bacteriene la
toþi agenþii antimicrobieni din toate clasele de
antibiotice recomandate pentru a fi testate pentru
specia respectivã [6].

Rezultate

1. Date epidemiologice

S-au identificat 340 pacienþi diagnosticaþi cu
ulcer al membrelor inferioare, internaþi în Clinica
de Dermatologie ºi Alergologie, a Spitalului
Universitar de Urgenþã ”Elias”, în perioada
ianuarie 2011-decembrie 2015. Din aceºtia 206 au
fost diagnosticaþi cu ulcer venos gambier. 

Hospital, according to the standard micro-
biological diagnostic schemes, and for the
biochemical identification, the automated system
Vitek 2 and API test kits were used.  In order to
perform the phenotypical study of the antibiotic
resistance profiles, the results obtained through
the standardized diffusion antibiogram Kirby-
Bauer method on Mueller-Hinton agar plates and
with the automatized systems (Vitek2C/ Phoenix
BD) were interpreted according to the CLSI guide
(Clinical and Laboratory Standards Institute)[5].
D-tests were performed as well, in order to
evaluate the inducible clindamycin resistance in
S. aureus, according to the recommendations of
the manufacturer.

To identify the degree of the antibiotic
resistance of each strain, the MDR (Multi Drug
Resistant), XDR (Extensively Drug Resistant) and
PDR (Pan Drug Resistant) micro-organisms were
detected according to the definitions of the ECDC
guide (European Centre for Disease Prevention
and Control) [6]. MDR is defined as the
simultaneous resistance of a strain towards at
least an antimicrobial agent from three or more
different antibiotic classes that are specific for
each particular species, excepting the intrinsic
resistance of each species [6]. Extensive Drug
Resistance (XDR) represents the resistance of a
microbial strain towards at least an antimicrobial
agent from more antibiotic classes that are
specific for each particular species, while the
sensitivity towards one or maximum two
antibiotic classes is preserved [6]. Panresistance
(PDR) represents the resistance of a bacterial
strain towards all the antimicrobial agents from
all the antibiotic classes recommended for testing
for that particular species [6].  

Results

1. Epidemiological data

340 patients diagnosed with leg ulcers and
hospitalized from January 2011 to December 2015
in the Clinic for Dermatology and Allergology of
the „Elias“ University Emergency Hospital were
identified. 206 of these were diagnosed with leg
venous ulcer. 

The patients distribution according to gender
was very balanced with a 169 to 171 female to
male ratio.  It was noticed that most of the



Distribuþia pacienþilor în funcþie de sex a fost
foarte echilibratã cu un raport sex feminin/sex
masculin de 169/171. S-a constatat cã majoritatea
pacienþilor provin din mediul urban (71%) de 2.4
ori mai mult comparativ cu mediul rural (29%).
Vârsta medie la internare a fost de 64.6 ani
(medianã 64 ani) la pacienþii de sex feminin, 68.4
ani (medianã 71 ani) la pacienþii de sex masculin.
Vârsta maximã a fost de 95 de ani, iar cea minimã
de 31 de ani.

Pe durata celor 5 ani, pacienþii incluºi în
studiu au fost internaþi într-un numãr total de 646
de ori, incluzând 415 prezentãri pentru
diagnosticul ºi/sau tratamentul ulcerelor de
etiologie venoasã, 145 prezentãri pentru
complicaþii ale insuficienþei venoase cronice
(celulitã gambierã, eczemã de stazã, trombozã
venoasã), 2 pentru complicaþii neoplazice ale
ulcerelor venoase ºi 84 de prezentãri pentru
ulcere ale membrelor inferioare de altã etiologie
(ulcere mixte, ulcere arteriale, ulcere diabetice).

Aproximativ douã treimi (67%) din pacienþi
au fost internaþi o singurã datã. O proporþie
semnificativã (10%) a prezentat un numãr de
internãri mai mare de 4 în Clinica de
Dermatologie ºi Alergologie, numãrul maxim
fiind de 18 internãri la un pacient cu ulcer venos
ce a suferit recurenþe infecþioase frecvente.

Pacienþii cu ulcere venoase cronice au avut o
proporþie mai mare a recurenþelor, comparativ cu
pacienþii care sufereau de ulcere gambiere de
etiologie diferitã: 10.4% din pacienþi au revenit la
spital de 2 ori, faþã de 7.8% în a doua categorie;
alþi 15.6% au revenit de cel puþin 3 ori în perioada
ianuarie 2011-decembrie 2016, raportat la 11.7%. 

În ceea ce priveºte perioada anului în care s-a
internat pacienþii incluºi în studiu, a existat o
predominanþã în sezonul cald, 30% din pacienþi
au fost internaþi vara, 24.34% primãvara ºi 24.92%
toamna, comparativ cu 20.28% iarna. 

2. Identificarea rezultatelor examenelor
microbiologice de interes 

În perioada ianuarie 2012-decembrie 2015, au
fost efectuate 227 de examene microbiologice ale
prelevatelor de la nivelul plãgilor cutanate,
izolându-se 257 tulpini bacteriene, aparþinând
unui numãr total de 22 specii bacteriene. 33 de
rezultate bacteriologice au fost negative. Cea mai
frecventã specie bacterianã a fost S. aureus,

patients come from urban areas (71%),
representing 2.4 times more than the ones coming
from rural areas (29%). The average hospital
admission age was 64.6 years (64 years median)
for female patients and 68.4 years (71 years
median) for male patients. The maximal age was
95, and the minimal one 31.

During the 5 years, the patients included in
the study were admitted in the hospital 646
times, including 415 visits for the diagnostic
and/or the treatment of the ulcers of venous
etiology, 145 visits for complications of the
chronic venous insufficiency (calf cellulite, stasis
dermatitis, venous thrombosis), 2 for neoplastic
complications of the venous ulcers and 84 for leg
ulcers of different etiology (mixed ulcers, arterial
ulcers, diabetis ulcers).

Approximately two thirds (67%) of the
patients were only once hospitalized. A
significant percentage (10%) showed more than 4
hospital admissions in the Clinic for
Dermatology and Allergology, with a maximum
of 18 hospital admissions for a patient with
venous ulcer suffering frequent reinfections.

The chronic venous ulcer patients had a
higher recurrence than the patients with calv
ulcers of different etiology: 10.4% of the patients
came again twice to the hospital, whereas only
7.8% from the second group;  other 15.6% came
again at least 3 times in the period January 2011-
December 2016, in comparison to 11.7%,
respectively. 

With respect to the season when the patients
included in the study were admitted in the
hospital, there was a higher incidence in the
warm than in the cold season: Summer (30%),
Spring (24.34%), Autumn (24.92%) and only
20.28% in Winter. 

2. Identifying the relevant microbiological
examinations results 

From January 2012 to December 2015, 227
microbiological examinations were performed on
samples collected from cutaneous plagues, from
which 257 bacterial strains belonging to 22
bacterial species were isolated. 33 bacteriological
results were negative. The most frequent
bacterial species was S. aureus, representing
approximately half of the isolates from the leg
plagues (121 strains, 47%). The second frequent
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