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the notable rates of recent previous hospitalization and 
antibiotic exposure, which are all associated with a high-
er risk of infection by gram-negative microorganisms32-34. 
In accordance with the current study, in a previous study 
performed in our institution that involved oncologic pa-
tients from 2002 to 2006, Enterococci, Escherichia, and 
Pseudomonas were the commonest pathogens16. As a 
result, despite the different patient populations in these 
studies, it is reasonable to support that local epidemiol-
ogy holds an important role in SSTI microbiology. 

Recent studies with resistance rates in SSTIs are lim-
ited17,19,26,30,35. In this study, resistance rates of Enterococci 
to vancomycin were similar to other European countries 
(7.7 %), higher than Latin America (2.9 %), but lower 
than North America (14.8 %)30. The alarming resistance 
rates in gram-negative pathogens found in our study are 
in line with the observation that resistance rates in Greece 
are among the highest reported19. In particular, 33.3 % of 
E.coli and 76.9 % of K.pneumoniae were ESBL produc-
ers, which are much higher compared to SSTIs in North 
America, South America, and Europe30. Similarly, high 
resistance rates were noted among Pseudomonas strains, 
which are much higher compared to the SENTRY pro-
gram from North America and Europe but similar to 
those in Latin America. Methicillin-resistant S.aureus 
(MRSA) rates in our study (43.8 %) were higher or simi-
lar compared to Latin America, Europe, China (38.3 %, 
22.4 %, and 2.6 %, respectively), and North America (32-
51 %)17,26,27,30,36,37.

The longer hospitalization found in our study com-
pared to previous studies (median: seven vs four to five 
days)29,38,39 probably reflects the more complex medical 
history of our patient population14,24. It may also be at-
tributed to the higher rates of gram-negative microorgan-
isms and their high resistance rates that necessitated pro-
longed use of intravenous antibiotics14. Mortality in our 
study was higher compared to other studies24,29,38,39, and 
the non-survivors were older, with a higher comorbidity 
rate, more severe infection upon presentation, and higher 
frequency of a skin lesion predisposing to an SSTI. Im-
portantly, SSTIs in non-survivors implicated more gram-
negative bacteria, with a notable rate of antimicrobial re-
sistance. These findings are supported by other studies in 
the literature that also show a worse prognosis of SSTIs 
due to gram-negative bacteria, especially in the presence 
of antimicrobial resistance16,40. To that direction, imple-
mentation of a local protocol concerning antibiotic ad-
ministration based on local antimicrobial resistance rates 
can reduce the consequences of inappropriate antibiotic 
use, such as antimicrobial resistance, thus reducing the 
possibility of selecting inappropriate empiric therapy in 
patients with SSTIs or other infections16.

Our study has several limitations that we acknowl-
edge. Firstly, its retrospective design may have led to an 
underestimation of the precise number of SSTIs. Fur-
thermore, despite the fact that our institution is a refer-
ral center for South Greece, post-discharge visits to other 
healthcare institutions may have been missed, and there-

Table 2: Microbiology of the positive pus and tissue cultures 
in 74 patients with skin and soft tissue infections (172 micro-
organisms in 74 cultures).

Pathogen & Resistance patterns n %

Enterococcus 26 35.1
     Enterococci PenR 10/26 (38.5)

     VRE 2/26 (7.7)

Escherichia coli 21 28.4
     E.coli ESBL 8/22 (33.3)
     E.coli CarR 2/22 (9.5)
Pseudomonas aeruginosa 18 24.3
     P.aeruginosa resistant to 
piperacillin 7/18 (38.9)

     P.aeruginosa MDR 4/18 (22.2)

     P.aeruginosa CarR 3/18 (16.7)
S.aureus 16 21.6
     MRSA 7/16 (43.8)
Proteus spp 15 20.3
     Proteus ESBL 4/15 (26.7)
Klebsiella pneumoniae 13 17.6

     Klebsiella ESBL 10/13 (76.9)

     Klebsiella CarR 8/13 (61.5)

Coagulase-negative Staphylococci 11 14.9
     Coagulase-negative 
Staphylococci MethR 9/12 (72.7)

Candida spp 10 13.5

Streptococcus spp 9 12.2

Morganella morganii 8 10.8
Acinetobacter baumanii 4 5.4
     Acinetobacter CarR 3/4 (75)
Bacteroides spp 4 5.4
Citrobacter spp 2 2.7
     Citrobacter ESBL 1/2 (50)
Corynebacterium 2 2.7
Serratia marcescens 2 2.7

Myroides spp 2 2.7

Stenotrophomonas maltophila 2 2.7
Providencia stuartii 1 1.4
Enterobacter aerogenes 1 1.4
Alcaligenes faecalis 1 1.4
Vagococcus fluvialis 1 1.4
Fusarium spp 1 1.4
Sporothrix 1 1.4
Stephnoascus ciferri 1 1.4

n: Number of microorganisms, PenR: Penicillin resistant, VRE: 
Vancomycin resistant Enterococci, MRSA: Methicillin resistant 
Staphylococcus aureus, ESBL: Extended Spectrum Beta Lacta-
mase, CarR: Carbapenem resistant; MDR: Multi-drug resistant.


