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Abstract  

Background: Skin & soft tissue 

infections (SSTIs ) are common type of 

infections either community or hospital 

aquired with a significant morbidity. 

Aims: To identify the microbiological  

profile of Gram negative bacteria causing skin 

and soft tissue infections with detection of 

antibiotic susceptibility pattern  of  isolates.                   

 Material and methods: A cross-

sectional study of skin and soft tissue 

infections  was conducted from April 2019 till 

January 2020. A total of 200 pus samples 

from SSTIs obtained from patients at the 

general surgery outpatient clinic of Fayoum 

University Hospital. Bacterial isolation and 

identification was performed according to 

conventional microbiological methods. 

Antimicrobial susebtipilty test was performed 

by  Kirby-Bauer Disc diffusion method. 

 Results: A total of 197 bacteria were 

isolated from 200 pus samples. There were 

129/197 (65.4%) Gram positive cocci and 68 

(34.5%) Gram negative bacilli. Among the 

Gram negative bacilli, Pseudomonas 

aeruginosa was the most common isolated 

organism (28/197 (14.2%) followed by 

Klebsiella species (27/197 (13.7%). About 

mailto:fan11@fayoum.edu.eg
https://www.google.com/search?sxsrf=ALeKk00q3iHRJePEd_DHONwUhl0Dk5Duyg:1606148680315&q=Kirby+Bauer+Disc+diffusion+method&spell=1&sa=X&ved=2ahUKEwiUta-MipntAhXUtXEKHXZxAt4QBSgAegQIFBAu


    ISSN: 2536-9474 (Print)                                                                                       Original article / FYMJ 

ISSN: 2536-9482 (Online)          Fayoum University Medical Journal      Ahmed et al., 2020,7(1), 41-51 

 

 

 

Page 42 
 

  

 

11/68 (16.2%) of the Gram - negative bacteria 

isolates was identefied as Extended spectrum 

beta lactamase (ESBL) while 23/68 (33.8%) 

were carbapenem resistant. Gram - negative 

bacteria were most susceptible to  piperacillin/ 

Tazobactam and meropinam (45 /68 (66.2%) 

and 44/68 (64.4%) respectively).  

Conclusion: An alarming increase in 

antibiotic resistant pattern of Gram negative 

bacilli causing SSTIs was reported. Wise use 

of antibiotics and implementation of 

antimicrobial steweredship is a mandatory 

need nowaday. 

 

Key Words – Skin & soft tissue infections , 

Extended spectrum beta lactamase , Antibiotic 

susceptibility pattern. 

 

 

1) Introduction 

Skin and soft tissue infections (SSTIs) are 

characterized by inflammatory microbial 

invasions of the epidermis, dermis and 

subcautenous tissue, which can result in 

prolonged hospitalization, disability, and 

antibiotic therapy allover the world [1]. 

Several factors can contributes in SSTI 

classification , such as site of  infection, 

causative agent, , depth of infection, clinical 

presentation, prognosis and severity of 

infection [2]. The most common  organisms 

that are involved in community acquired 

SSTIs include gram-positive cocci-like 

Staphylococcus aureus, Staphylococcus  

pyogenes infection [2]. Recently Gram-

negative bacteria, such as Escherichia coli 

and pseudomonas aurginosa started to be an  

emerging pathogen that  affect morbidity 

and mortality in skin and soft tissues [3]. 

Gram-negative bacteria as P.  aeruginosa   

and  Klebsiella species are resistant to some 

(multidrug resistant) or all (Pandrug 

resistant) of the antibiotic classes commonly 

used to treat Gram-negative bacteria: 

penicillins, cephalosporins, carbapenems, 

monobactams, quinolons, aminoglycosides, 

tetracyclins and polymyxins [3]. Efficient 

treatment of these infection depend on 

recgnition of microbiological charactristics 

and antimicrobial resistance [4]. Since 

limited data are available concerning soft 

tissue infection, mortality rate and antibiotic 

susceptibility of Gram-negative bacteria in 

our hospital settings , this study aimed to 

evaluate the clinical and bacteriological 

profiles of  bacterial isolates in skin and soft 

tissue infection including, the number and 
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type of potential bacteriological pathogens 

along with antibiotic susceptibility and 

pattern of isolates. 

 

2) Material and Methods 

A cross-sectional study of skin and soft 

tissue infection  was conducted from April 

2019 till January 2020, clinical samples 

were obtained from the patients at general 

surgery outpatient clinic of Fayoum 

University Hospital, the collected samples 

were processed at the Department of 

Medical Microbiology and  Immunology, 

Faculty of Medicine, Fayoum University. 

The study was approved by Fayoum Faculty 

of Medicine Ethical Committee (no.58)  

2.1) Collection of samples 

The lesions were cleaned with sterile normal 

saline. Special care was taken to avoid 

contamination by normal flora of skin or 

mucus surface, where possible pus was 

aspirated or exudates collected, and serial 

number were given to code each specimen 

with careful labeling. The specimens were 

transported within 2 hours to the laboratory. 

2.2) Bacterial identification 

Specimens were inoculated onto different 

culture media including (nutrient agar, 

MacConkey agar, blood agar) (Oxoid Ltd., 

Basingstoke, UK) under aerobic and 

anaerobic conditions (using candle jar 

method) at 37◦C overnight.The isolates were 

identified by Gram staining, colony 

morphology and standard biochemical tests: 

catalase, slide and tube coagulase, oxidase, 

esculin hydrolysis, bacitracin sensitivity test, 

indole production, citrate utilization, H2S 

production, urease, and triple sugar iron 

fermentation tests [5]. 

2.3 ) Antimicrobial susceptibility testing 

 Antibiotic susceptibility tests were 

performed using Kirby-Bauer Disc 

diffusion method on Mueller-Hinton agar 

(MHA) (bioMérieux, Marcy L’Etoile, 

France) according to Clinical and 

Laboratory Standard Institute (CLSI) 

guidelines. The following antibiotics were 

tested (Oxoid Ltd., Basingstoke, UK):  

Amoxicillin (25 µg), Amoxicillin / 

Clavulanic acid (20/10 µg), oxacillin (1µg), 

piperacillin-tazobactam (100/10µg), 

erythromycin (15µg), azithromycin (15µg) 

ceftriaxone (30µg), Cefepime (30µg),  

cefoxitin (30µg), Meropinam  (10 µg) [6]. 

https://www.google.com/search?sxsrf=ALeKk00q3iHRJePEd_DHONwUhl0Dk5Duyg:1606148680315&q=Kirby+Bauer+Disc+diffusion+method&spell=1&sa=X&ved=2ahUKEwiUta-MipntAhXUtXEKHXZxAt4QBSgAegQIFBAu
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2.4) Extended spectrum beta lactamase 

and carbapenem resistant detection 

Double- disc synergy test: The test 

inoculum (0.5 McFarland turbidity) was 

spread onto Mueller-Hinton agar (MHA) 

(bioMérieux, Marcy L’Etoile, France) using 

a sterile cotton swab. A disc of ((Oxoid Ltd., 

Basingstoke, UK) Amoxicillin / Clavulanic 

acid (AMC) (20/10 µg) was placed on the 

surface of MHA; then discs of cefpodoxime 

(30 μg), ceftriaxone (30µg), Cefepime 

(30µg),  cefoxitin (30µg), Meropinam  (10 

µg)  were kept around it in such a way that 

each disc was at distance ranging between 

16 and 20 mm from (AMC) disc (centre to 

centre). The plate was incubated at 37 °C 

overnight.The organisms were considered to 

be producing ESBL when the zone of 

inhibition around any of the expanded-

spectrum cephalosporin discs showed a 

clear-cut increase towards the augmentin 

disc. Meropinam resistance was used as the 

indication for carbapenemase production [7]. 

3) Results 

Of the 200 samples 197 culture showed bacterial growth. All positive samples carried single pathogen. 

Higher distribution of infection was demonstrated among male patients (57.9%). Range of age was 

(1.5y to 70 y) with mean value of age was 35.5. Data are expressed in the form of mean  standard 

deviation (SD) (Table.1).                           

Table 1: Demographic characteristics of patients included in the study 

 

SD Mean Ages (years) 

17.9 35.5 

% N Sex (N=197) 

57.9% 114 Male 

42.1% 83 Female 
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By studying Skin and soft tissue infections distribution among different body site, 

extremities were the most affected site (150/197, 76.1%) while head and neck were the 

least affected site (3/197, 1.5%). The most prevalent type of infection was abscess 

formation which represented 175 /197 (88.8%) out of the total cases (Table. 2). 

Table 2: Sites and types of skin and soft tissue infections                       

%()  (N) Site of infection 

76.1% 150 Extremities                          

22.3% 44 Trunk                                  

1.6% 3 Head and Neck                   

  Type of infection                       

88.8% 175  Abscesses                            

11.2% 22 Surgical Site Infections                  

 

Out of the 197 isolates 129 (65.4%) were  Gram positive cocci  and 68 (34.5%) were Gram 

negative bacilli. 

Pseudomonas aeruginosa had the highest prevalence 28/197 (14.2%), while Proteus species was 

the least frequent isolated bacteria 5/197 (2.5%) (Table. 3).                          

Table 3: Type of isolated bacteria 

Type of isolated bacteria    (N) (Total=197) (%) 

E- coli  8 4.06% 

Klebsiella species 27 13.7% 

Proteus species 5 2.5% 

Pseudomonas aeruginosa 28 14.2% 

Staphylococcus aureus 129 65.4% 
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Antibiotic susceptibility pattern of isolated Gram-negative bacteria is given in (Table. 4). 

 

Table 4: Antimicrobial susceptibility among Gram-negative bacteria 

 

 

 

 Antibiotic   

Gram- negative bacteria 

(Total=68) 

Sensitive Intermediate Resistant 

N % N % N % 

Erythromycin  22 32.4% 0 0.0% 46 67.6% 

Azithromycin  21 30.9% 8 11.8% 39 57.4% 

Amoxicillin, Clavulanic acid 29 42.6% 0 0.0% 39 57.4% 

Cefoxitin  35 51.5% 0 0.0% 33 48.5% 

piperacillin/tazobactam 45 66.2% 0 0.0% 23 33.8% 

Ceftriaxone 25 36.8% 0 0.0% 43 63.2% 

Meropinam  44 64.7% 0 0.0% 24 35.3% 

Cefepime 22 32.4% 0 0.0% 46 67.6% 

  

Our results showed that, 23/68 isolates of Gram-negative bacteria (32.2%) were carbapenem 

resistant and 11/68 isolates (15.4%) were extended spectrum beta lactamase (ESBL) producing 

isolates. Klebsiella spp isolates were the most resistant isolates, among Klebsiella spp. 13 /27 

(48.1%) were carbapenem resistant and 7/27 (25.9%) were ESBL (Resistance to penicillin, 

cephalosporins and monobactam aztreonam) (Table. 5), (Figure. 1). 
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Table 5: Frequency of Extended spectrum beta lactamase producers and carbapenem 

resistant among Gram - negative isolates 

 

 

 

 

 

 

 

Type of resistance 

Gram - negative bacteria 

(N=68) 

E coli 

(N=8) 

Klebsiella spp 

(N=27) 

Pseudomonas 

aeruginosa 

(N=28) 

Proteus spp 

(N=5) 

N % N % N % N % 

Carbapenem resistant 

( N=23) 

0 0.0% 13 48.1% 10 35.7% 0 0% 

Extended spectrum beta 

lactamase producers 

(N=11) 

0 0.0% 7 25.9% 4 14.3% 0 0% 
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 Figure. 1: Percentage of Extended spectrum beta lactamase producers and 

carbapenem resistant among Gram -negative bacteria 

 

 

 

 

(4)Discussion 

Antimicrobial resistant Gram-negative 

bacteria are one of the most important 

current threats to public health. The 

spread of resistant bacteria into the 

community is a crucial development, 

and is associated with increased 

morbidity, mortality, healthcare costs 

and antibiotic use. Prompt identification 

of the causative pathogen requires that 

patients with SSTI be risk stratified 

according to the likelihood of resistance 

to enable early recognition and swift 

initiation of appropriate therapy. Our 

study aimed to assess the expanding 

role of Gram-negative bacteria in skin 

and soft tissue infections and their 

antibiotic susceptibility pattern. Higher 

distribution of infection was 
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demonstrated among male patients 

(57.9%) with mean value of age 35.5 

which come in agreement with 

Malhotra et al, (2012) where the 

percentage of male was (67.21%) and 

the major age group was 31-40 years 

[8]. Pseudomonas aeruginosa was the 

most predominant organisms among the 

Gram-negative bacteria, similar finding 

was reported in a study conducted by 

Mohanty et al, (2004), Pseudomonas 

aeruginosa was the most frequently 

isolated organism among the 

predominant five organisms isolated 

from skin and soft tissue infections in 

patient admitted to the hospital [9]. 

Maximum resistance of Gram-negative 

bacteria was seen against azithromycin 

47(69%), erythromycin 46 (67.6%) and 

cephalosporins like cefepime 46 

(67.6%) and ceftriaxone 43(63.2%) 

followed by amoxicillin, clavulanic acid 

39 (57%) which come in partial 

agreement with Afroz et al, (2015)  

where the percentage of cephalosporins 

resistant GNB were (90.32%) [10]. 

Resistance of Gram-negative organisms 

was minimum against 

piperacillin/tazobactam 23(33.8%) 

followed by meropenem 24 (35.4%) 

and Cefoxitin (57.4%) which is like 

other studies 11,12 13. Our results 

showed that, 23/68 isolates of gram-

negative bacteria (32.2%) were 

carbapenem resistant and 11/68 isolates 

(15.4%) were ESBL producing isolates. 

Klebsiella spp was the most resistant 

isolated Gram-negative bacteria, 13/27 

(48.1%) were carbapenem resistant and 

7/23(30.4%) were ESBL producers. 

This rate of resistance is lower than 

other studies conducted in India on soft 

tissue infections which documented 

72.37% ESBL producers among E. coli, 

68.79% among Acinetobacter spp and 

58.9% among Pseudomonas spp [9]. 

Use of antibiotics, inappropriate dose 

and duration of antibiotics, lack of 

compliance to the hospital antibiotic 

policy, lack of awareness among the 

prescribing clinicians and patients about 

antibiotic resistance are the main 

underlying factors of exaggeration of 

antimicrobial resistance [14]. 

5) Conclusion 
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In this present study the most common 

isolate in skin and soft tissue infection 

among Gram-negative bacteria is 

Pseudomonas aeruginosa followed by 

Klebsiella spp. The alarming rise in 

multi drug resistant Gram-negative 

bacteria infections implement the great 

need to identifying the epidemiology of 

the bacteria causing skin and soft tissue 

infections and their sensitivity pattern. 

Following antibiotic stewardship will 

help in avoiding unnecessary 

medication with ineffective antibiotics 

and prevent development drug 

resistance. 
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