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Rezumat

Rezistenta la antibiotice reprezintd o reald problemi la
nivel international. Date recente epidemiologice
evidentiazd o prevalentd mai inaltd a infectiilor cu
microorganisme multi-rezistente in mediu spitalicesc in
Romania comparativ cu alte state europene. Vindecarea
intdrziatd a ulcerelor gambiere determind spitaliziri
frecvente, iar curele repetate cu antibiotice cresc riscul
dezvoltarii rezistentei. 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 in Departamentul de Dermatologie al
Spitalului Universitar de Urgentd ,Elias”, in perioada
ianuarie 2011 - decembrie 2015. 340 de pacienti au fost
diagnosticati cu ulcere gambiere (venoase, arteriale,
diabetice sau cu etiologie mixtd). 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 si Clinici
(CLSI) si 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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Phoenix BD). S-a efectuat si testul D. Dintr-un total de 22
de specii bacteriene, cele mai frecvent izolate au fost
Staphylococcus aureus (121 tulpini, 47%) si Pseudomonas
aeruginosa (51 tulpini, 19.8%). Asocierea acestor specii
intr-un prelevat a fost mai frecventd comparativ cu alte
asocieri microbiene. Aproximativ o jumdtate dintre
tulpinile S. aureus a prezentat un fenotip de multi-
rezistentd la antibiotice (56 tulpini, 46.3%), iar 35.5% au
fost  meticilino- rezistente (MRSA). Rezistenfa Ia
macrolide, lincosamide si streptogramind B a fost mai inaltd
la tulpinile MRSA (69.7%), comparativ cu cea a tulpinilor
de S. aureus meticilino-sensibile. Pe durata studiului s-a
observat o rezistentd in crestere la meticilind. Mai mult, a
fost detectatd o prevalentd tnaltd a rezistenfei la antibiotice
a tulpinilor izolate. Rezultatele acestui studiu evidentiazd
importanta monitorizdrii sensibilitdtii la antibiotice, care
permite administrarea unui tratament adecvat, dar si
controlul epidemiologic al infectiilor nozocomiale.

Cuvinte cheie: Rezistenfd la antibiotice, MRSA, ulcer
gambier.
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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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Introducere

Ulcerele membrelor inferioare sunt patologii
frecvente, cu un impact semnificativ asupra
calitatii vietii pacientilor, atat prin evolutia de
lunga duratd, cat si prin dezvoltarea unor
complicatii severe. Tratamentul presupune
costuri crescute, iar dezvoltarea rezistentei la
antibiotice si antiseptice a microorganismelor ce
colonizeaza leziunile comportd un inalt risc
epidemiologic.

In contextul spitalizarilor repetate si al
terapiei indelungate cu antibiotice la pacientii cu
ulcere cronice se ridicd o altd problemd impor-
tantd, aceea a emergentei tulpinilor rezistente la
multiple clase de antibiotice.

Grupate sub acronimul ESKAPE, Enterococcus
faecium, Staphylococcus aureus, Klebsiella pneumoniae,
Acinetobacter baumanii, Pseudomonas aeruginosa,
Enterobacter spp., alaturi de alte specii bacteriene
precum Escherichia coli, Proteus spp.Morganella
morganii, Serratia marcescens, sunt recunoscute
pentru capacitatea de a dezvolta rezistenta
multipld la antibiotice si de a determina infectii
persistente, care nu rdspund la schemele
terapeutice standard. Aceste microorganisme
reprezintd izolate frecvente de la nivelul plagilor
cutanate cronice, atat la nivel international [1], cat

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
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si In Romania [1,2,3]. Tulpinile bacteriene
multirezistente la antibiotice pot contribui la
dezvoltarea infectiilor cronice cutanate, afectand
capacitatea de vindecare a ulcerelor gambiere.
Mai mult, pacientii cu potential de apdrare imuna
redus, pot dezvolta complicatii sistemice severe.
Modalitatile de abordare terapeuticd sunt
limitate, avand un impact important asupra
sanselor de vindecare si/ sau supravietuire.

Cele mai recente date cu privire la incidenta
infectiilor sistemice cu tulpini multirezistente in
Romania este Ingrijordtoare: mai mult de 50%
dintre tulpinile de P. aeruginosa raportate au fost
rezistente la ceftazidim, piperacilind/ tazo-
bactam, carbapeneme si/sau fluorochinolone si
mai mult de 50% dintre tulpinile de S. aureus au
fost rezistente la Oxacilind/ Meticilina (MRSA)
[4]. Agentii antimicrobieni enumerati sunt
utilizati frecvent in tratamentul pacientilor
diagnosticati cu ulcere gambiere suprainfectate.

Material si metoda

Pe baza foilor de observatie si a informatiilor
existente in baza electronicd de date a Spitalului
Universitar de Urgenta “Elias”, au fost
identificati pacientii diagnosticati cu ulcere ale
membrelor inferioare, care s-au prezentat in
Clinica de Dermatologie si Alergologie, in
perioada ianuarie 2011-decembrie 2015. A fost
luatd in considerare fiecare reinternare a
pacientilor, dacd aceasta a avut loc pe durata
desfasurdrii studiului. Pacientii au fost clasificati
in functie de diagnosticul stabilit la internare in 4
categorii: ulcer venos, ulcer arterial, ulcer mixt,
ulcer gambier de altd etiologie. Au fost analizate
date epidemiologice despre patologia pacientilor
inclusi in studiu precum: prevalenta fiecarui
diagnostic de boald care a necesitat internare,
incidenta interndrilor in functie de anotimp,
frecventa interndrilor in spital. Au fost analizate
date demografice precum sexul, varsta la
prezentare, mediul de provenienta.

S-au analizat rezultatele examenelor micro-
biologice ale produselor patologice prelevate de
la nivelul pldgilor cutanate, in perioada ianuarie
2011-decembrie 2015, din arhiva computerizata a
Spitalului Universitar de Urgenta “Elias”. Au fost
identificate rezultatele pozitive ale examenelor
bacteriologice si tulpinile izolate din secretiile
prelevate de la pacientii inclusi in studiu.
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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 si identificate
in Laboratorul de Microbiologie al Spitalului
Universitar de Urgenta ,Elias”, conform sche-
melor standard de diagnostic microbiologic,
identificarea biochimicd utilizand sistemul
automat Vitek 2 si truse API. In vederea stu-
diului fenotipic al profilurilor de rezistentd la
antibiotice s-au interpretat rezultatele obtinute
prin metoda antibiogramei difuzimetrice stan-
dardizate Kirby-Bauer, pe agar Mueller-Hinton,
conform ghidului CLSI (Clinical and Laboratory
Standards Institute)[5] si cu sisteme automate
(Vitek2C / Phoenix BD). Au fost de asemenea
efectuate D-teste pentru evaluarea rezistentei
inductibile la clindamicind pentru S. aureus,
conform recomandarilor producatorului.

Pentru a stabili gradul de rezistenta la
antibiotice al fiecdrei tulpini au fost detectate
microorganismele MDR (Multi Drug Resistant;
multirezistente la antibiotice), XDR (Extensively
Drug Resistant; extensiv rezistente la antibiotice)
si PDR (Pan Drug Resistant; pan-rezistente la
antibiotice) conform definitiilor ghidului ECDC
(European Centre for Disease Prevention and
Control) [6]. Termenul de MDR este definit ca
rezistenta concomitenta a unei tulpini la cel putin
un agent antimicrobian din trei sau mai multe
clase de antibiotice, stabilite pentru fiecare specie
in parte, excluzand rezistenta intrinsecd a fiecdrei
specii [6]. Rezistenta extinsd (XDR) reprezinta
rezistenta unei tulpini microbiene la cel putin un
agent antimicrobian din mai multe clase de
antibiotice, stabilite pentru fiecare specie in parte,
cu conservarea sensibilitdtii la una sau maxim
doud clase de antibiotice [6]. Panrezistenta (PDR)
reprezintd rezistenta unei tulpini bacteriene la
toti agentii antimicrobieni din toate clasele de
antibiotice recomandate pentru a fi testate pentru
specia respectiva [6].

Rezultate

1. Date epidemiologice

S-au identificat 340 pacienti diagnosticati cu
ulcer al membrelor inferioare, internati in Clinica
de Dermatologie si Alergologie, a Spitalului
Universitar de Urgenta ”“Elias”, In perioada
ianuarie 2011-decembrie 2015. Din acestia 206 au
fost diagnosticati cu ulcer venos gambier.
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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




Distributia pacientilor in functie de sex a fost
foarte echilibratd cu un raport sex feminin/sex
masculin de 169/171. S-a constatat cd majoritatea
pacientilor provin din mediul urban (71%) de 2.4
ori mai mult comparativ cu mediul rural (29%).
Varsta medie la internare a fost de 64.6 ani
(mediand 64 ani) la pacientii de sex feminin, 68.4
ani (mediand 71 ani) la pacientii de sex masculin.
Varsta maximd a fost de 95 de ani, iar cea minima
de 31 de ani.

Pe durata celor 5 ani, pacientii inclusi in
studiu au fost internati intr-un numar total de 646
de ori, incluzdnd 415 prezentari pentru
diagnosticul si/sau tratamentul ulcerelor de
etiologie venoasd, 145 prezentdri pentru
complicatii ale insuficientei venoase cronice
(celulitd gambierd, eczemd de stazd, tromboza
venoasa), 2 pentru complicatii neoplazice ale
ulcerelor venoase si 84 de prezentdri pentru
ulcere ale membrelor inferioare de altd etiologie
(ulcere mixte, ulcere arteriale, ulcere diabetice).

Aproximativ doua treimi (67%) din pacienti
au fost internati o singurd datia. O proportie
semnificativd (10%) a prezentat un numadr de
interndri mai mare de 4 1iIn Clinica de
Dermatologie si Alergologie, numarul maxim
fiind de 18 interndri la un pacient cu ulcer venos
ce a suferit recurente infectioase frecvente.

Pacientii cu ulcere venoase cronice au avut o
proportie mai mare a recurentelor, comparativ cu
pacientii care sufereau de ulcere gambiere de
etiologie diferitd: 10.4% din pacienti au revenit la
spital de 2 ori, fatd de 7.8% in a doua categorie;
alti 15.6% au revenit de cel putin 3 ori in perioada
ianuarie 2011-decembrie 2016, raportat la 11.7%.

In ceea ce priveste perioada anului in care s-a
internat pacientii inclusi in studiu, a existat o
predominantd in sezonul cald, 30% din pacienti
au fost internati vara, 24.34% primavara si 24.92%
toamna, comparativ cu 20.28% iarna.

2. Identificarea rezultatelor examenelor
microbiologice de interes

in perioada ianuarie 2012-decembrie 2015, au
fost efectuate 227 de examene microbiologice ale
prelevatelor de la nivelul plagilor cutanate,
izolandu-se 257 tulpini bacteriene, apartinand
unui numadr total de 22 specii bacteriene. 33 de
rezultate bacteriologice au fost negative. Cea mai
frecventd specie bacteriand a fost S. aureus,
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patients come from wurban 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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Bacterial species isolated from chronic skin wounds
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Fig. 1. Specii bacteriene identificate in prelevatele din ulcere cronice gambiere
Fig. 1. Bacterial species isolated from chronic lower limb wounds

reprezentdnd aproximativ o jumdtate dintre
izolatele de la nivelul pldgilor membrelor
inferioare (121 tulpini, 47%). A fost urmata de P.
aeruginosa (51 tulpini, 19.8%), cu o proportie de
aproximativ 1/5 din totalul tulpinilor bacteriene.
Enterobacteriile au fost reprezentate de E. coli (22
tulpini), Klebsiella spp. din care 13 tulpini de K.
pneumoniae si 1 tulpind K. oxytoca, 9 tulpini de
Proteus spp.urmate in proportii mai mici de
Enterobacter spp.(3) Morganella morganii (3),
Citrobacter freundii (2), Serratia marcescens (2) si
Providencia spp. (1). Speciile de Enterococcus au
fost depistate la 12 pacienti cu ulcere cutanate, iar
speciile de Streptococcus au fost reprezentate
predominant de Streptococcus agalactiae, urmate
de streptococii B-hemolitici de grup G (3 tulpini)
si de grup A (1 tulpind). Alte specii bacteriene
identificate mai putin frecvent au fost
Corynebacterium spp. (2), Acinetobacter baumanii
(2) si Delfia acidovorans (1) (Fig. 1).

Din punctul de vedere al numarului de specii
bacteriene identificate in cadrul unui examen
microbiologic, s-a observat faptul cd 1in

12

was P. aeruginosa (51 strains, 19.8%), a fifth of the
total bacterial strains. The identified
Enterobacteriaceae were E. coli (22 strains),
Klebsiella spp. of which 13 strains of K. pneumoniae
and one strain of K. oxytoca and 9 strains of
Proteus spp. The following were present with a
lower incidence: Enterobacter spp (3 strains)
Morganella morganii (3), Citrobacter freundii (2),
Serratia marcescens (2) and Providencia spp (1). The
Enterococcus species were identified at 12 patients
with cutaneous ulcer, while the Streptococcus
species were mostly represented by Streptococcis
agalactiae, followed by Group G B-hemolytic
streptococcus (3 strains) and Group A f-
hemolytic streptococcus (1strain). Other bacterial
species that were identified with a lower
incidence were Corynebacterium spp. (2 strains),
Acinetobacter baumanii (2) and Delfia acidovorans
(1) (Fig. 1).

With respect to the number of the identified
bacterial species by a microbiological exam-
ination, in most of the cases a single strain was
identified (135, 59.5%), followed by the
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Fig. 2. Sensibilitatea la antibiotice a tulpinilor de S. aureus izolate din ulcere cronice gambiere
Fig. 2. Antibiotic susceptibility for S. aureus strains isolated from chronic lower limb wounds

majoritatea cazurilor a fost identificatd o singura
tulpind (135, 59.5%), urmatd de asocierea a doud
microorganisme (50, 22%) si, mai rar, a trei specii
bacteriene (8, 3.5%). Intr-un singur caz de ulcer
venos au fost identificate 4 specii bacteriene
diferite. Cea mai frecvent intdlnitd asociere
microbiand a fost P. aeruginosa si S. aureus in
rezultate bimicrobiene (12 din totalul de 50),
trimicrobiene (4 din totalul de 8), cat si in
singurul rezultat cu 4 tulpini bacteriene (S.
aureus, P. aeruginosa, C. freundii, streptococ beta-
hemolitic de grup G). Aceste asocieri pot avea un
impact important atat asupra rezistentei, cat si a
tolerantei la tratamentul antibiotic.

3. Studiul fenotipic al profilurilor de
rezistentd la antibiotice al tulpinilor
bacteriene identificate

3.1. Staphylococcus aureus

in perioada ianuarie 2011- decembrie 2015, au
fost identificate 121 tulpini de S. aureus in
prelevate ce au provenit de la nivelul ulcerelor
cutanate ale membrelor inferioare. Din total,
aproximativ doud treimi au fost sensibile la
meticilind (78 tulpini, 64.4%). Mai mult, 7 tulpini
au fost sensibile la penicilind, antibiotic care nu
este recomandat in mod standard in infectiile
stafilococice, considerandu-se ineficient datorita
frecventei crescute a rezistentei (Fig. 2).

Din totalul izolatelor S. aureus, aproape
jumdtate au prezentat un fenotip de
multirezistentd la antibiotice MDR, conform

association of two microorganisms (50, 22%) and
in rather rare cases, the association of three
bacterial species (8, 3.5%). In a single case of
venous ulcer 4 different bacterial species were
identified. The most common microbial
association was that of P. aeruginosa and S. aureus
in bimicrobial (12 out of the total of 50) and
trimicrobial results (4 out of the total of 8), with a
single result with 4 bacterial strains (S. aureus, P.
aeruginosa, C. freundii, Group G beta-homolytic
streptococcus). These associations can have an
important impact on the resistance and on the
tolerance of the antibiotic treatment as well.

3. The phenotypical study of the antibiotic
resistance profiles of the identified
bacterial strains

3.1. Staphylococcus aureus

In the time-frame January 2011- December
2015, 121 strains of S. aureus were identified in
samples collected from cutaneous leg ulcer.
Approximately two thirds of the total were
methicillin sensitive (78 strains, 64.4%).
Moreover, 7 strains were penicillin sensitive,
antibiotic that is not commonly recommended in
staphylococcal infections, since it is considered
ineffective because of its frequent resistance
(Fig. 2).

Almost half of the S. aureus isolates showed a
multiresistance phenotype towards MDR
antibiotics, according to the definition above (56
strains, 46.3%). 43 of these strains (35.53%) were
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definitiei de mai sus (56 tulpini, 46.3%). Din
acestea, 43 de tulpini au fost rezistente la
meticilina (MRSA) (35.53% din total). Toate
tulpinile de stafilococ meticilino-sensibil, dar
MDR (13 tulpini) au fost izolate de la pacienti
diagnosticati cu ulcere venoase. Nu au existat
tulpini XDR sau PDR (Figura nr. 4).

Aproximativ o jumadtate din tulpinile de S.
aureus (61 tulpini, 50.4%) a prezentat fenotipul de
rezistenta inductibila la macrolide-lincosamide-
streptogramine (MLSbi), evidentiat prin testul D.
Aceastd rezistentd incrucisata a fost exprimata la
69.7% din tulpinile de MRSA, mai intens
comparativ cu tulpinile meticilino-sensibile,
unde s-a observat o frecventd de 39.7%.

MRSA au fost rezistente la alte 4 clase de
antibiotice in urmatoarele proportii: amino-
glicozide (9/43), fluorochinolone (8/43), tetra-
cicline (12/43), ansamicine (rifampicind) (6/43).
Toate tulpinile MRSA au fost sensibile la
inhibitorii c&ii folatilor (Cotrimoxazol/ Tri-
metoprim-Sulfametoxazol), glicopeptidele Van-
comicind si Teicoplanin, precum si la oxazo-
lidinone (Linezolid) (Figura nr. 5).

Analizand evolutia In timp a marker-ilor de
rezistentd la antibiotice a tulpinilor de S. aureus,
s-a observat o frecventd de aproximativ 5 ori mai
mare, a izolatelor MRSA in perioada mai 2014-
decembrie 2015 (un an si jumadtate), fatd de
perioada ianuarie 2011-aprilie 2014 (trei ani si
jumatate), cu un raport de 25 la 6 tulpini. Acest
rezultat evidentiazd o rezistentd In crestere a
tulpinilor S. aureus, la pacientii spitalizati in
Clinica de Dermatologie, a Spitalului Universitar
de Urgentd ”Elias”, pe durata ultimilor doi ani
(Fig. 3).

3.2. Pseudomonas aeruginosa

in perioada ianuarie 2011- decembrie 2015, 51
tulpini de P. aeruginosa au fost identificate in
prelevate de la nivelul ulcerelor cutanate ale
membrelor inferioare, dintre care 42 au provenit
de la nivelul ulcerelor venoase.

Evaluarea profilurilor de rezistenta pentru
tulpinile de P. aeruginosa a ardtat cd majoritatea au
manifestat un nivel de rezistentd scazut la clasele
de antibiotice testate. 18 tulpini bacteriene au
prezentat rezistentd la cel putin un agent
antimicrobian testat, pe cand 33 de tulpini au fost
sensibile la toate antibioticele testate. 4 tulpini P.
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methicillin- resistant (MRSA) . All the methicillin
sensitive staphylococcal strains were isolated
from patients diagnosed with venous ulcers. No
XDR or PDR strains were present (Fig. 4).

Almost half of the S. aureus strains (61 strains,
50.4%) showed a macrolide-lincosamide-
streptogramine (MLSbi) inductible resistance
phenotype, highlighted through the D-test. This
cross-resistance was expressed at 69.7% of the
MRSA strains in a more intensive way in
comparison to the methicillin-sensitive strains,
where an occurrence rate of 39.7% was observed.

MRSA were resistant towards other 4
antibiotic classes as following: aminoglycosides
(9/43), fluroquinolones (8/43), tetracyclines
(12/43), ansamycins (rifampicin) (6/43). All the
MRSA strains were sensitive towards the
inhibitors of the folate pathway (cotrimoxazol/
trimethoprim-sulfamethoxazole), the glycopep-
tides vancomycin and teicoplanin, and towards
oxazolidones (linezolid) (Fig. 5).

By analysing the time evolution of the
antibiotic resistance markers of the S. aureus
strains, a 5 times higher occurrence of the MRSA
isolates was observed from May 2014 to
December 2015 (1.5 years) than from January
2011 to April 2014 (3.5 years), with a ratio of 25 to
6 strains. This result highlights an increasing
resistance of the S. aureus strains at the patients
hospitalized in the Clinic for Dermatology of the
,Elias” University Emergency Hospital during
the last two years (Fig. 3).

3.2. Pseudomonas aeruginosa

From January 2011 to December 2015, 51 P.
aeruginosa strains were identified in samples
collected from the cutaneous leg ulcers, of which
42 were venous ulcers.

The evaluation of the resistance profiles for P.
aeruginosa strains demonstrated that most of
them showed low resistance towards the tested
antibiotic classes. 18 bacterial strains showed
resistance towards at least one tested
antimicrobial agent, whereas 33 strains were
sensitive towards all the tested antibiotics. 4 P.
aeruginosa strains isolated from venous ulcers
showed an extended antibiotic resistance
spectrum (XDR). These were resistant towards
antibacterial agents from 6 antibiotic classes that
are definitory for this profile: aminoglycosides,
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Evolution of S. aureus antibiotic susceptibility profiles
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Fig 3. Evolutia in timp a marker-ilor de rezistentd la antibiotice la tulpini de S. aureus.
Fig 3. Evolution of S. aureus antibiotic susceptibility profiles.
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Fig. 4. Sensibilitatea la antibiotice a tulpinilor de P. aeruginosa si Enterobacteriaceae izolate din ulcere cronice gambiere
Fig. 4. Antibiotic susceptibility for P. aeruginosa and Enterobacteriaceae strains isolated from chronic lower limb wounds

aeruginosa izolate de la nivelul ulcerelor venoase,
au prezentat spectru extins de rezistentda la
antibiotice (XDR). Acestea au fost rezistente la
agenti antibacterieni din 6 clase de antibiotice
definitorii pentru acest profil: aminoglicozide,
carbapeneme anti- Pseudomonas, cefalosporine
anti- Pseudomonas, peniciline anti- Pseudomonas si
inhibitori de B-lactamaze, monobactami, fluoro-
chinolone anti- Pseudomonas [6].Singurul
antibiotic testat fatd de care microorganismele si-

anti- Pseudomonas carbapenems, anti- Pseudomonas
cephalosporins, anti- Pseudomonas penicillins and
B-lactamases, monobactams, anti- Pseudomonas
fluoroquinolones [6]. The only antibiotic that was
tested against the microorganisms that preserved
their sensitivity is colistin (Fig. 4, Fig. 5).

It is very probable that the two P. aeruginosa
XDR strains that were isolated during the
hospital admission of a female patient diagnosed
with venous ulcer are identical, given the fact that
the patient’s evolution under the antibiotic
treatment was severe and lead to death by sepsis.
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Antibiotic resistance profiles
of isolates from chronic skin ulcers
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Fig. 5. Profilurile de rezistentd la antibiotic ale tulpinilor isolate din ulcere cronice cutanate
Fig. 5. Antibiotic resistance profiles of isolates from chronic skin ulcers

Este foarte probabil ca cele doua tulpini de P.
aeruginosa XDR izolate pe durata internarii la o
pacientd diagnosticatd cu ulcer venos sa fie
identice, important cu atat mai mult cu cat
evolutia pacientei sub tratament antibiotic a fost
severd, fiind soldatd cu deces prin sepsis. S-a
observat faptul ca tulpinile izolate de la pacienti
cu ulcere venoase au prezentat un grad mai inalt
de rezistenta la antibiotice comparativ cu plagile
cutanate de altd etiologie. Din ultima categorie,
doar doud tulpini au prezentat rezistentd la
Ceftazidim, respectiv Ceftazidim si Levofloxacin
si, interesant, au provenit din ulcere de etiologie
mixtd venoasd si arteriald. Toate tulpinile testate
au fost sensibile la Colistin.

Analizand evolutia in timp a profilurilor de
rezistentd pentru tulpinile de P. aeruginosa, la
pacienti internati in aceeasi Clinicd de
Dermatologie, s-a observat cd nu a existat o
crestere constantd a spectrului de rezistenta la
antibiotice, ci, periodic, cazuri izolate de tulpini
cu rezistentd inaltd (XDR) au determinat infectii
la pacientii cu ulcere ale membrelor inferioare.

3.1.3.3. Enterobacteriaceae

In perioada ianuarie 2011- decembrie 2015, au
fost identificate in prelevate de la nivelul
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It was observed that the strains which were
isolated from patients with venous ulcers showed
a higher resistance towards antibiotics in
comparison to the cutaneous plagues of different
etiology. From the last category, only two strains
showed resistance towards cephtazidime,
cephtazidime plus levofloxacin, respectively, and
more interesting, they were both collected from
ulcers of mixed venous and arterial etiology. All
the tested strains were sensitive towards colistin.

By analyzing the time evolution of the
resistance profiles for the P. aeruginosa strains
from the patients hospitalized in the same Clinic
for Dermatology, it was noticed that there was no
constant expansion of the antibiotic resistance
spectrum. However, periodically isolated cases of
high resistance (XRD) strains caused infections to
the patients with leg ulcers.

3.1.3.3. Enterobacteriaceae

From January 2011 to December 2015, 56
strains collected from cutaneous leg ulcers and
belonging to the Emnterobacteriaceae family were
identified, of which 40 were collected from
venous ulcers. E. coli was most frequently
isolated (22 strains, 39%), followed by Klebsiclla
spp. (14 strains, of which 13 strains were K.




ulcerelor cutanate ale membrelor inferioare, 56
tulpini care au apartinut familiei Entero-
bacteriaceae dintre care 40 au provenit de la
nivelul ulcerelor venoase. Din total, E.coli a fost
izolata cel mai frecvent (22 tulpini, 39%), urmata
de Klebsiella spp. (14 tulpini, din care 13 tulpini au
fost K. pneumoniae, 25%), Proteus spp. (9 tulpini,
16%), Enterobacter spp. si Morganella morganii in
proportii egale (3.5%) si altele.

Majoritatea enterobacteriilor identificate au
fost rezistente la Ampicilina (45 tulpini, 80.4%),
urmatd de rezistenta la combinatia peniciline si
inhibitori de p-lactamaze, in particular,
Amoxicilind-Clavulanat (41.1%). De asemenea
microorganismele au prezentat rezistentd la
aminoglicozide (Gentamicina-12 tulpini), fluoro-
chinolone (Ciprofloxacin-12 tulpini, Levofloxacin
6 tulpini), cefalosporine fara un spectru extins, de
generatia 2 (11 tulpini), cefalosporine cu spectru
extins, de generatii 3 si 4 (11, respectiv 6 tulpini),
monobactami (Aztreonam- 6 tulpini) si inhibitori
ai caii folatilor (Trimetoprim-Sulfametoxazol, 9
tulpini). Toate tulpinile studiate au fost sensibile
la carbapeneme (Meropenem, Imipenem,
Ertapenem) (Fig. 4).

Microorganisme producatoare de ESBL, cu
un numadr total de 9 tulpini, au apartinut, in
ordinea descrescdtoare a frecventei, speciilor
bacteriene E.coli (5 tulpini), Proteus mirabilis (2
tulpini), K. pneumoniae (1 tulpind) si Morganella
morganii (1 tulpind). Microorganisme MDR, intr-
un numadr total de 20 au apartinut, in ordinea
descrescatoare a frecventei, urmaétoarelor specii
bacteriene E.coli (11 tulpini), K. pneumoniae (4
tulpini), Proteus mirabilis (3 tulpini), Morganella
morganii (1 tulpind) si Enterobacter spp. (1
tulpina).

La pacientii diagnosticati cu ulcere venoase
s-a observat un numadir de 3 ori mai mare al
enterobacteriilor MDR, comparativ cu acelea care
au avut drept origine ulcere ale membrelor
inferioare de alta etiologie (15/5) (Fig. 5).
Microorganisme MDR, intr-un numaér total de 20
au apartinut, in ordinea descrescdtoare a
frecventei, urmatoarelor specii bacteriene E.coli
(11 tulpini), K. pneumoniae (4 tulpini), Proteus
mirabilis (3 tulpini), Morganella morganii (1
tulpind) si Enterobacter spp. (1 tulpina).

Din punctul de vedere al evolutiei in timp a
profilurilor de rezistentd pentru tulpinile de
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pneumoniae, 25%), Proteus spp. (9 strains, 16%),
Enterobacter spp. and Morganella morganii in equal
percentages (3.5%) and others.

Most of the identified enterobacteria were
ampicillin-resistant (45 strains, 80.4%), followed
by resistance towards the penicilline and
B-lactamases inhibitors mixture, in particular,
amoxycillin-clavulanat (41.1%). The micro-
organisms also showed resistance towards
aminoglycosides (gentamicin- 12 strains), fluoro-
quinones (ciprofloxacin- 12 strains, levofloxacin-
6 strains), cephalosporines without an extended
spectrum of second generation (11 strains),
extended- spectrum cephalosporines of third and
fourth generation (11 and 6 strains, respectively),
monobactams (aztreonam- 6 strains) and folate
pathway inhibitors (trimetroprim-sulfame-
toxazol, 9 strains). All the studied strains were
sensitive towards carbapenems (meropenem,
imipenem, ertapenem) (Figure 4).

ESBL producing microorganisms with a total
of 9 strains belonged to the following bacterial
species: E.coli (5 strains), Proteus mirabilis (2
strains), K. pneumoniae (1 strain) and Morganella
morganii (1 strain). The MDR microorganisms, in
totally 20 strains, belonged to the following
bacterial species: E.coli (11 strains), K. pneumoniae
(4 strains), Proteus mirabilis (3 strains), Morganella
morganii (1 strain) and Enterobacter spp. (1 strain).

At patients diagnosed with venous ulcers, 3
times more MDR enterobacteria were observed
than at the ones with leg ulcers of different
etiology (15/5) (Fig. 5). The MDR micro-
organisms, in totally 20 strains, belonged to the
following bacterial species: E.coli (11 strains), K.
pneumoniae (4 strains), Proteus mirabilis (3 strains),
Morganella morganii (1 strain) and Enterobacter
spp. (1 strain).

From the time evolution perspective of the
Enterobacteriaceae strains resistance profiles at the
patients hospitalized in the same Clinic for
Dermatology, it was noticed a relatively uniform
time distribution of the MDR strains, except for
the period July 2014- July 2015, when such
microorgamisms were not isolated from leg
ulcers. In this study, no information regarding the
changes in the treatment schemes of these
patients or in the antiseptic and asepsis protocol
followed in that period was analysed, although
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Enterobacteriaceae, la pacienti internati In aceeasi
Clinica de Dermatologie, s-a observat distributia
relativ uniforma in timp a tulpinilor MDR, cu
exceptia perioadei iulie 2014- iulie 2015, cand nu
au existat astfel de microorganisme izolate de la
nivelul ulcerelor membrelor inferioare. In acest
studiu nu au fost analizate informatii cu privire la
modificarea schemelor de tratament la acesti
pacienti sau a protocolului de asepsie si
antisepsie utilizat din acea perioadd, factori care
ar putea influenta evolutia microbiologicd a
pacientilor.

Discutii

Patologia venoasd a reprezentat cauza
majoritard a ulcerelor membrelor inferioare.

Pacientii au avut adeseori recurente, ceea ce
evidentiazd atat impactul individual al ulcerelor
cronice, care prin interndrile repetate in spital si
intreruperea activitdtii profesionale afecteaza
semnificativ calitatea vietii, cat si impactul
economic important asupra sistemului sanitar pe
care il determind recidivele sau complicatiile
ulcerelor membrelor inferioare.

In ceea ce priveste perioada anului in care
s-au internat pacientii inclusi in studiu, a existat o
predominanta in sezonul cald. Aceastd fluctuatie
dependentd de anotimp este confirmata de
observatii din literatura de specialitate in ceea ce
priveste frecventa semnificativ mai mare a
dezvoltarii ulcerelor venoase In perioada aprilie-
octombrie [7]. Mai mult a fost sugeratd si o
evolutie diferitd in functie de anotimpul in care a
debutat boala, mai severad la pacientii care au
dezvoltat ulcere venoase vara sau iarna si o
vindecare mai rapida la cei care s-au imbolnavit
primdvara sau toamna [7]. Aceste variatii
sezoniere pot fi explicate atit de agravarea
insuficientei venoase in sezonul cald, cat si de
modificarea rdspunsului imun in functie de
anotimp [7]. Alti factori implicati sunt
reprezentati de expunerea crescutd in sezonul
cald la traumatisme (lovituri, intepatura de
insectd etc.) si la agenti infectiosi (imbracdmintea
care nu protejeaza membrele inferioare).

Distributia pacientilor in functie de sex a fost
foarte echilibratd cu un raport aproximativ egal
sex feminin/sex masculin. Aproximativ o treime
din pacienti au avut varsta mai mica de 62 de ani,
fiind in continuare activi din punct de vedere
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these factors could have influenced the
microbiological evolution of the patients.

Discussion

The venous pathology represented the major
cause of leg ulcers.

The patients showed often recurrences,
which highlights both the individual impact of
the chronic ulcers, that through rehospitalization
and interruption of the professional activities
significantly affect the life quality, and the
important economic impact on the healthcare
system determined by recurrences or by the
complications of the leg ulcers.

Regarding the season when the hospi-
talizations of the patients included in this study
took place, there was a higher occurrence in the
warm season. This season dependent fluctuation
is confirmed by observations included in the
scientific literature, that highlight a significantly
higher frequency of the venous ulcers
development from April to October [7].
Moreover, a different evolution depending on the
season in which the disease started was also
suggested: more severe for the patients whose
venous ulcers started in Summer and in Winter
and a faster healing of the patients whose disease
started in Spring and in Autumn [7]. These
season variations can be explained both through
the aggravation of the venous insufficiency
during the warm season, and through the change
in the immune system depending on the season
[7]. Other factors are represented by the increased
exposure towards traumatism (hits, insect bites
etc.) and towards infectious agents (the clothing
that does not protect the legs) during the warm
season.

The patients distribution according to the
gender was balanced with an approximatively
equal female to male ratio. Approximatively a
third of the patients were younger than 62 years
old, all professionally active, fact that highlights
the important impact of venous ulcers on life
quality.

The scientific literature comprises numerous
studies on cutaneous samples, noticing variable
incidences of the different isolated bacterial
species. However, these are very similar to the
present study.




profesional, ceea ce evidentiazd impactul
important pe care ulcerele venoase il au asupra
calitatii vietii.

In literatura de specialitate existd numeroase
studii care au observat prelevatele de la nivelul
ulcerelor cutanate, observandu-se incidente
variabile ale diferitor specii bacteriene izolate,
dar asemadndtoare cu rezultatele prezentului
studiu.

Intr-un studiu retrospectiv din Ttalia,
coordonat de Bessa L] si colab. (2015), s-au izolat
din 312 prelevate de la nivelul plagilor de diverse
etiologii 28 de specii bacteriene, dintre care cele
mai frecvente au fost S. aureus (37%), urmata de P.
aeruginosa (17%) si de enterobacteriile Proteus
mirabilis (10%) si E. coli (6%). In aproximativ un
sfert din rezultate a fost depistatd infectia
polimicrobiand, cea mai frecventa asociere fiind
S. aureus si P. aeruginosa[8].

Intr-un studiu din Polonia, in care s-au
analizat rezultatele a 173 examene microbiologice
ale secretiilor ulcerelor membrelor inferioare,
efectuate pe o duratd de 5 ani (1998-2002), S.
aureus a fost de asemenea principalul
contaminant al leziunilor cutanate, iIn mai mult
de jumatate din cazuri (56.57%), urmat de P.
aeruginosa (37.14%), de Enterococcus faecalis
(22.29%) si enterobacteriile Proteus mirabilis
(13.71%) si E. coli (12.57%) [9]. A fost raportata si
prezenta fungilor Candida spp. in 6.86% din
cazuri [9].

In Romania, intr-un studiu prospectiv, din
perioada iulie 2013- aprilie 2014, Georgescu si
colab. (2014) au identificat speciile bacteriene din
prelevate de la nivelul ulcerelor cronice cutanate,
observand o predominantd a tulpinilor de S.
aureus (14 tulpini), Enterococcus faecalis (8 tulpini)
si a speciilor de stafilococi coagulazo-negativi (11
tulpini) [10]. P. aeruginosa a fost identificatd in 4%
din prelevate [10]. Lotul studiat a fost unul redus,
de 40 de pacienti, ceea ce poate explica ordinea
diferitd in functie de frecventd a speciilor
bacteriene.

Intr-o altd clinica de Dermatologie din
Bucuresti, s-a efectuat un studiu retrospectiv care
a inclus un numadar de 259 de rezultate ale
examenelor bacteriologice ale prelevatelor de la
nivelul ulcerelor cutanate, in perioada ianuarie
2009 - decembrie 2011 [3]. S-a evidentiat
urmdtoarea distributie a speciilor bacteriene
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In a retrospective study performed in Italy
under the coordination of Bessa L] et al. (2015),
from 312 samples collected from plagues of
different etiologies, 28 bacterial species were
isolated, from which the most frequent were the
following: S. aureus (37%), P. aeruginosa (17%) and
enterobacteria Proteus mirabilis (10%) and E. coli
(6%). In almost a quarter of the results the
polimicrobial infection was identified, with S.
aureus and P. aeruginosa as the most common
association [8].

In a study from Poland, where the results of
173 microbiological examinations of secretions
from leg ulcers, that were performed during 5
years (1998-2002), were analysed, S. aureus was
also the main contaminant of the cutaneous
lesions in more than half of the cases (56.57%),
followed by P. aeruginosa (37.14%), Enterococcus
faecalis (22.29%) and the enterobacteria Proteus
mirabilis (13.71%) and E. coli (12.57%) [9]. The
presence of Candida spp. in 6.86% of the cases was
as well reported [9].

In a retrospective study from July 2013 to
April 2014, Georgescu et al. (2014) identified the
bacterial species in the samples collected from
chronic cutaneous ulcers, noticing a higher
occurency of S. aureus (14 strains), Enterococcus
faecalis (8 strains) and of coagulase-negative
staphylococci (11 strains) [10]. P. aeruginosa was
identified in 4% of the samples [10]. The studied
lot was small with only 40 patients, fact that
could explain the different order according to
frequency of the bacterial species.

A retrospective study including 259 results of
the bacteriological examinations of samples
collected from cutaneous ulcers was performed
in another clinic for Dermatology in Bucharest,
Romania, from January 2009 to December 2011
[3]. The following distribution of the identified
bacterial species was observed: S. aureus (55
patients, 26.3%), followed by the enterobacteria
Enterobacter spp.(17.2%), Proteus spp. (15.8%), E.
coli (14.8%) and P. aeruginosa (15.3%) [3]. There
were only 2 cases with Enterococcus spp. and only
one case with Candida albicans infection at a
patient suffering from diabetes [3]. There is no
recent data that allows the observation of the
microbiological evolution of the patients with
cutaneous ulcers from the period January 2012-
December 2015.
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identificate: S. aureus (55 pacienti, 26.3%), urmat
de enterobacteriile Enterobacter spp.(17.2%),
Proteus spp. (15.8%), E. coli (14.8%) si de P.
aeruginosa (15.3%) [3]. Au existat doar 2 cazuri cu
Enterococcus spp. si un singur caz de infectie
Candida albicans la un pacient diabetic [3]. Nu
existd date mai recente prin care sa fie
monitorizatd  evolutia  microbiologica a
pacientilor cu ulcere cutanate in perioada
ianuarie 2012- decembrie 2015.

Din punctul de vedere al depistarii infectiilor
polimicrobiene la nivelul ulcerelor venoase, s-a
observat faptul cd acestea au fost mai frecvente in
lotul de interes, comparativ cu ulcerele
membrelor inferioare de altd etiologie, cea mai
frecvent intalnitd fiind asocierea speciilor P.
aeruginosa si S. aureus.

In literatura de specialitate aceasta este
raportatd drept cea mai frecventd infectie
polimicrobiana a ulcerelor cronice [11]. DeLeon S
si colab. (2014) au observat o crestere a gradului
de tolerantda la antibiotice al coinfectiei P.
aeruginosa si S. aureus, atat in vitro prin cultivarea
concomitentd planctonicd, cat si in vivo prin
testarea intr-un model de plagd conceput de
autori[11]. Mai mult, aceastd infectie poli-
microbiand poate sd intarzie vindecarea pladgilor
cutanate, prin reducerea productiei factorului de
crestere keratinocitar 1 (keratinocyte growth
factor 1- KGF1) [12,13]. Exista date in literatura
care sugereazd o crestere a virulentei S. aureusin
prezenta P. aeruginosa, in vitro, prin exprimarea
genelor pvl si hla, fapt care ar putea confirma
corelatia observatd in vivo dintre patogenitatea
bacteriana si cronicitatea ulcerelor infectate
[12,13].

S-a observat un fenotip de rezistentd crescut
la antibiotice al tulpinilor bacteriene izolate de la
nivelul ulcerelor venoase. Aproximativ jumatate
din tulpinile de S. aureus,identificate la pacientii
cu ulcere venoase, au prezentat un fenotip de
multirezistentd la antibiotice MDR, si o treime
rezistenta la meticilina (MRSA). Desi evaluarea
profilurilor de rezistentd pentru tulpinile de P.
aeruginosa a ardtat cd majoritatea au manifestat
un nivel de rezistentda scizut la clasele de
antibiotice testate, 4 tulpini de P. aeruginosa,
izolate de la nivelul ulcerelor venoase, au
prezentat spectru extins de rezistenta la
antibiotice (XDR). Mai mult, o treime din
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With respect to discovering the polimicrobial
infections in venous ulcers, it was noticed that
these were more frequent in the lot of interest
than in the leg ulcers of different etiology, having
P. aeruginosa and S. aureus as the most common
association.

The scientific literature also reports this as the
most common polimicrobial infection of the
chronic ulcers [11]. DeLeon S et al. (2014) noticed
an antibiotic tolerance increase of the co-infection
P. aeruginosa and S. aureus, both in vitro, by
simultaneous plankton culture, and in vivo by
tests in a plague model designed by the authors
[11]. Moreover, this polimicrobial infection can
delay the healing of the cutaneous plagues by
decreasing the production of the keratinocyte
growth factor 1- KGF1 [12,13]. There is literature
data that suggests an increase of the S. aureus
virulence in the presence of P. aeruginosa, in vitro,
by expressing the pvl and hla genes, which could
confirm the correlation observed in vivo between
the bacterial pathogenicity and the chronicity of
the infected ulcers [12,13].

An increased antibiotic resistance phenotype
was observed at the strains isolated from the
venous ulcers. Almost half of the S. aureus strains
that were identified at patients with venous
ulcers, showed an antibiotic multiresistance
phenotype (MDR) and a third resistance towards
methicillin (MRSA). Although the evaluation of
the resistance profiles for P. aeruginosa strains
showed that most of them had a low resistance
towards the tested antibiotic classes, 4 P.
aeruginosa strains, that were isolated from venous
ulcers, showed an extended antibiotic resistance
spectrum (XDR). Moreover, a third of the
Enterobacteriacene  strains  identified  at
hospitalized patients were MDR. All these results
raise the alarm about the danger of spreading of
these bacteria inside the hospitals, with severe
implications both on the health of the
immunosupressed patients who could develop
acute infections, and on the epidemiological
level, through the nosocomial spread of the
resistance.

From the point of view of the evolution of the
microorganisms resistance, we noticed an
increasing general resistance of the S. aureus
strains at patients diagnosed with leg ulcer




tulpinile de Enterobacteriaceae identificate la
pacienti spitalizati au fost MDR. Toate aceste
rezultate ridica un semnal de alarmad asupra
pericolului de rdspandire in mediu spitalicesc al
acestor bacterii, cu implicatii grave atat asupra
stdrii de sdndtate a pacientilor imunosupresati,
care ar putea dezvolta infectii severe, cat si din
punct de vedere epidemiologic, prin raspandirea
nosocomiald a rezistentei.

Din punctul de vedere al evolutiei rezistentei
microorganismelor, am observat o rezistentd
generald in crestere a tulpinilor S. aureus, la
pacientii diagnosticati cu ulcere ale membrelor
inferioare, spitalizati in Clinica de Dermatologie,
a Spitalului Universitar de Urgentd “Elias”, pe
durata ultimelor 20 luni de studiu.

Nu a existat o crestere constanta a spectrului
de rezistentd la antibiotice al P. aeruginosa, ci,
periodic, cazuri izolate de tulpini cu rezistenta
inalta (XDR) au determinat infectii la pacientii cu
ulcere ale membrelor inferioare. Aceasta ar putea
sugera absenta factorului nozocomial 1in
dezvoltarea rezistentei.

Prin analiza comparativa a prelevatelor de la
nivelul plagilor cutanate, iIn mediu spitalicesc
versus ambulatoriu, un grup de cercetdtori din
Serbia a observat recent faptul ca nu au existat
diferente semnificative in ceea ce priveste
numadrul tulpinilor de P. aeruginosa izolate si nici
in profilul acestora de rezistentd la antibiotice
[14], ceea ce corespunde observatiilor noastre.

Analiza din punctul de vedere al rezistentei
la antibiotice a izolatelor de P. aeruginosa, pe o
duratd de 10 ani, intr-un spital din Portugalia a
relevat o scddere in timp a frecventei tulpinilor
MDR si o crestere a celor XDR, proportiile din
fiecare tip fiind de 39.9%, respectiv 2.9% [15].

Conform celui mai recent raport ECDC, in
Romaénia, ponderea tulpinilor rezistente la
antibiotice, din totalul tulpinilor de P. aeruginosa
izolate din sdnge si lichid cefalorahidian,
depaseste valoarea de 50%, pentru principalele
clase de substante antimicrobiene [4].

In studiul nostru nu au fost depistate P.
aeruginosa MDR, iar microorganismele XDR au
fost identificate in ultimii 3 ani, perioada ianuarie
2013- septembrie 2015, reflectand, posibil, o
asociere cu incidenta generald in crestere a
tulpinilor bacteriene extensiv rezistente.
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hospitalized at the Clinic for Dermatology of the
,Elias” University Emergency Hospital over the
last 20 months of the study.

There was no constant enlargement of the
antibiotic resistance spectrum of P. aeruginosa, but
periodically, isolated cases of high resistance
strains (XDR) caused infections at the patients
with leg ulcers. This can suggest the absence of
the nosocomial factor on the development of the
resistance.

Through the comparative analysis of the
samples from the cutaneous plagues in hospitals
versus ambulatory care, a group of researchers in
Serbia observed recently that there are no
significant differences with respect to the number
of P. aeruginosa strains isolated, nor in their
antibiotic resistance profile [14], which
corresponds to our observations.

The analysis with respect to antibiotic
resistance of the isolated strains of P. aeruginosa
during 10 years in a hospital in Portugal revealed
a decrease in time of the MDR incidences
(representing 39.9%) and an increase of the XDR
(representing 2.9%) [15].

According to the most recent ECDC report,
the percentage of the antibiotic resistant strains
from all the P. aeruginosa strains isolated from
blood and cerebrospinal fluid, is above 50% for
the main classes of antimicrobial substances [4].

In the present study P. aeruginosa MDR were
not identified, whereas the XRD microorganisms
were identified in the last 3 years, from January
2013 to September 2015, revealing a possible
association with the increasing general incidence
of the extensively resistant bacterial straints.

Joseph NM et al. (2013) observed the
lowering incidence of the P. aeruginosa resistant
strains, including MDR, isolated from the
cutaneous plagues of different etiologies at the
hospitalized patients from June 2007 to June 2012
from 37.9% to 23.7%. There are no more recent
data to observe the microbiological evolution in
2012-2015 [16].

A decreasing  resistance  of  the
Enterobacteriaceae strains was noticed at the
patients diagnosed with leg ulcers who were
hospitalized in the Clinic for Dermatology of the
,Elias” University Emergency Hospital during
the last 18 months of the study.
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Joseph NM si colab. (2013) au observat o
scadere a frecventei tulpinilor rezistente P.
aeruginosa, inclusiv MDR, izolate de la nivelul
plagilor cutanate de diferite etiologii, la pacienti
internati in spital, in perioada iunie 2007- iunie
2012, de la 37.9% la 23.7%. Nu existd date mai
recente pentru a observa evolutia microbiologica
in perioada 2012-2015 [16].

S-a observat o rezistentd in scddere a
tulpinilor de Enterobacteriaceae, la pacientii
diagnosticati cu ulcere ale membrelor inferioare,
spitalizati in Clinica de Dermatologie, a
Spitalului Universitar de Urgentd “Elias”, pe
durata ultimelor 18 luni de studiu.

Concluzii

Lipsa datelor din tara noastra, evidentiaza
necesitatea studierii aprofundate a compozitiei
microbiotei ulcerelor cutanate, pe un lot mai
mare de pacienti romani.

Patogeneza infectiilor de la nivelul ulcerelor
cronice este multifactoriald prin implicarea in
colonizarea si invazia microbiand a unui numar
mare de factori de virulentd parietali sau
extracelulari. Elucidarea mecanismelor pato-
genice, la nivel molecular este cruciald in lupta
impotriva agentilor bacterieni care determind
infectii cronice si impiedicd procesul fiziologic de
vindecare al ulcerelor cutanate. Tinta finala este
aceea de a descoperi noi agenti terapeutici care sa
determine evolutia favorabila a patologiei
pacientilor.

Rezultatele acestui studiu evidentiaza
importanta monitorizdrii = sensibilitdtii la
antibiotice, care permite administrarea unui
tratament adecvat, dar si controlul epidemiologic
al infectiilor nozocomiale.

Mentiuni

Aceasta lucrare este partial sprijinitd de
cidtre Universitatea de Medicind si Farmacie
,Carol Davila”, Bucuresti, Romania, prin bursa
de cercetare , Proiecte Tineri Cercetdtori”. Autorii
ar dori sd multumeascd Dr. Marilena Filipov si
Dr. Mariana Buzea pentru efectuarea testelor
microbiologice.

22

Conclusions

The lack of data from our country highlights
the need of an in-depth study of the microbiota
composition of the cutaneous ulcers on more
patients.

The pathogenicity of the infections in chronic
ulcers is multifactorial by implying the microbial
colonization and invasion of a high number of
parietal or extracellular virulence factors.
Clarifying the pathogenic mechanisms at the
molecular level is critical in the battle against the
bacterial agents that cause chronic infections and
hinder the physiological healing process of the
cutaneous ulcers. The final target is the discovery
of new therapeutic agents that can favorably
influence the evolution of the patient
phatogenicity.

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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