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Abstract
Background: Soft tissue infections are one of the most common presenting problems in
hospital settings. Microorganisms are commonly found in the hospital environment and are
responsible for significant morbidity and mortality. Antibiotic resistance and its rapid spread
in bacterial isolates are one of the biggest threats to global health. We have conducted a study
to determine the bacterial etiology and its antibiotic susceptibility pattern of skin and soft
tissue infection in a tertiary care hospital.
Aim: To find the prevalence, bacterial profile and antimicrobial resistance pattern of skin
and soft tissue infection.
Results: A total of 1005 pus samples from patient were collected and cultured. Of them
28.05% positivity rate for the pathogenic bacterial isolate was observed. The most common
pathogen was Klebsiellaspp (23.04%) followed by Pseudomonas aeruginosa (19.14%),
Staphylococcus aureus (15.95%) and Escherichia coli (15.95%). Gram positive bacteria
showed high resistance to Penicillin-G, Ampicillin, Gentamycin and Cotrimoxazole while
Gram negative bacteria were more resistant to Ampicillin, Cefotaxime, Ceftazidime and
Cefepime.
Conclusion:Timely identification of the pathogen and its antibiogram from clinical specimen
of soft tissue infection is an important function of clinical microbiology laboratory; it is
beneficial for the patient in selection of appropriate antimicrobial therapy.
Key words: Skin and Soft tissue infection, Bacterial infection, Antibiogram
Introduction
Soft tissue infections are one of the most common presenting problems in both indoor and
outdoor patients of hospitals. Microorganisms play an important role to spread this infection
during and after any accidental trauma, burn injuries and during and after surgical
procedures. The outcome of this infection leads to pus formation which is a white to yellow
fluid made of dead white blood cells, cellular debris, and necrotised tissues1, 2. Wound
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infection is caused by both aerobic and anaerobic bacteria; these are commonly found in the
hospital environment and are responsible for significant morbidity and prolonged
hospitalization. This may lead to huge economic burden3. The prevalence of soft tissue and
skin infection in developed countries varies between 3 to 11% , while in developing
countries it is estimated to be as high as 40% 4, 5. Degree of wound contamination affects the
severity of clinical infection and it is estimated that 50% of wounds contaminated by bacteria
become clinically infected 6. Antibiotic resistance and its rapid spread in bacterial isolates are
one of the biggest threats to global health. Multidrug resistant gram positive and gram
negative bacterial prevalence associated with pus samples are on high especially in hospital
settings because of the inadequate drug dose and misprescription of the antibiotics 7, 8.
Inappropriate use of antimicrobials agent creates selection pressure on the microbes which
favours the growth of pathogenic drug resistant bacteria leading to complicated empirical
antimicrobial therapy 9, 10. Infection in soft tissue constitutes several risk like delay in healing
of wound, trauma, disarticulation and amputation, prolongs hospital stay, need for increased
medical attention and increases treatment costs 11. Therefore infection of soft tissue is a
matter of concern and study of the causative agents and their antibiotic pattern becomes very
useful to guide hospital infection control and antibiotic usage policy. We have conducted a
study to determine the bacterial etiology and its antibiotic susceptibility pattern of soft tissue
infection.
Materials and Methods:
Hospital based prospective study was conducted at the department of Microbiology, Zydus
Medical College and Hospital, Dahod, Gujarat. Pus samples from the patient of soft tissue
infection were collected during the period between January 2019 to December 2020.Patients
with post-operative wound infection, burn wound infection, diabetic wound, infected wounds
due to trauma, and patients with other infected wounds admitted at Zydus Hospital, were
included in this study.Pus samples which were found growth for the skin contaminants were
not included in this study.
Sample collection and culture
Wound swab and aspirated pus samples were collected from the patient. Nurses posted in the
respective wards were allowed to collect these samples. The wound was thoroughly washed
with sterile normal saline prior to the sample collection to avoid any contamination with skin
flora or necrotic tissue. Sterile gauze was used to remove excess saline from the wound
surface. A sterile swab was placed in middle of the wound and pus was collected by
swabbing around the wound. When there were two or more wounds in the same location,
separate swabs were used for each wound 12. Pus swabs were streaked on Blood Agar (BA)
and Mac-Conkey Agar (MCA) plates and incubated aerobically for 18–24 h at 37 °C. They
were then observed for bacterial growth. Plates with no growth and with growth were reincubated for another 18–48 h for isolation of bacteria that require extended incubation 12, 13.
Identification of bacteria
Standard culture and identification techniques were used to identify pathogenic bacteria
isolated in pure cultures. The characterisation and identification were done by its
morphological appearances of colonies on culture media, Gram stains and standard
biochemical tests including catalase, coagulase, oxidase, Indole, Triple sugar iron agar, citrate
utilisation test, urease production test, etc.
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Antimicrobial Susceptibility testing
Antibiotic susceptibility tests were conducted as per the Clinical and Laboratory Standards
Institute (CLSI) guidelines 14. Kirby–Bauer disc diffusion method was use to perform
antimicrobial susceptibility tests. A suspension of normal saline with the isolated growth was
prepared; the density of suspension was fixed to the optical density of McFarland 0.5 Barium
sulphate solution. A sterile swab was dipped into the suspension, squeezed free from excess
fluid against the side of tube and spread over the Mueller–Hinton agar plate. The appropriate
antibiotic disc were placed onto the media and incubated at 37 °C for 16–18 hrs. Zones of
inhibition were read and resistance rates to respective antibiotics were determined as per the
CLSI guidelines.
Results:
A total of 1005 pus samples from patient were collected and processed for culture and
sensitivity. Of them, 282 (28.05%) were found positive for the pathogenic bacterial growth.
The most common isolate was Klebsiellaspp (23.04%) followed with Pseudomonas
aeruginosa (19.14%), Staphylococcus aureus (15.95%), Escherichia coli (15.95%),
Coagulase negative Staphylococcusspp (13.82%),Enterobacterspp (5.31 %),Acinetobacterspp
(3.19%), Streptococcusspp (2.12%) and Enterococcusspp (1.06%), shown in table 1 and
figure 1.

1.
2.
3.
4.
5.
6.
7.
8.
9.

Table 1: Distribution of bacterial pathogens isolated from pus samples
S.No
Bacterial Pathogen
No of isolates (%)
Klebsiellaspp
66(23.40)
Pseudomonas aeruginosa
54(19.14)
Staphylococcus aureus
45(15.95)
Escherichia coli
45(15.95)
Coagulase negative Staphylococcusspp 39(13.82)
(CONS)
Enterobacterspp
15(5.31)
Acinetobacterspp
9(3.19)
Streptococcusspp
6(2.12)
Enterococcusspp
3(1.06)
Total
282

Figure 1:
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Antibiogram of Gram Positive isolates
Staphylococcus aureus showed high resistance to Penicillin G (26.66%) while all the isolates
of Staphylococcus aureus were susceptible to Teicolplanin. 13.33% of Staphylococcus
aureus strain were found as MRSA(Methicillin Resistant Staphylococcus aureus). Coagulase
negative Staphylococci also showed high resistance to Penicillin G (38.46%) however all the
strains of CONS were found susceptible to Linezolid, Teicoplanin and Clindamycin.
Enterococcusspp and Streptococcusspp were all susceptible to routinely employed antibiotics
except for vancomycin (100%) which was resistant for all the isolates, shown in table 2 and
figure 2.
Table 2: Antibiotic resistance pattern of Gram Positive isolates
Antibiotics
S.aureus
CONS
Enterococcus Streptococcus
( Disc potency)
n=45 (%)
n=39 (%)
spp
spp
n=3 (%)
n=6 (%)
Penicillin–G (10 unit)
12(26.66)
15(38.46)
0(0.00)
0(0.00)
Ampicillin (10 µg)
6(13.33)
12(30.76)
0(0.00)
0(0.00)
Linezolid (30 µg)
3(6.66)
0(0.00)
0(0.00)
0(0.00)
Erythromycin (15µg)
6(13.33)
12(30.76)
0(0.00)
0(0.00)
Clindamycin(2µg)
3(6.66)
0(0.00)
0(0.00)
0(0.00)
Gentamycin (10 µg)
8(17.77)
6(15.38)
Not applied
0(0.00)
Cefoxitin (30 µg)
6(13.33)
3(7.69)
Not applied
Not applied
Teicoplanin(30 µg)
0(0.00)
0(0.00)
Not applied
Not applied
Cotrimoxazole
6(13.33)
12(30.76)
0(0.00)
0(0.00)
(1.25/23.75 µg)
Vancomycin (30 µg)
Not applied Not applied 3(100)
6(100)
n- No of isolates

Figure 2:
Antibiogram of Gram Negative isolates
Escherichia coli showed high resistance to Ampicillin (33.33%). Klebsiellaspp showed
highest resistance to Amikacin (68.18). Enterobacterspp were more resistant for Amikacin
and Cefepime (40% each). Pseudomonasspp and Acinetobacterspp, were found to be more
resistant to Cefepime (66.66% each) shown in table 3 and figure 3.
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Table 3: Antibiotic resistance pattern of Gram negative isolates
Antibiotics
E. coli
Klebsiella Enterobacter Pseudomonas Acinetobacter
( Disc potency) n=45 (%)
spp
spp
spp
spp
n=66 (%) n=15 (%)
n=54 (%)
n=9 (%)
Amikacin
9(20.00)
45(68.18) 6(40.00)
27(50.00)
3(33.33)
(30µg)
Ampicillin
15(33.33)
33(50.00) 6(40.00)
Not applied
Not applied
(10µg)
Amoxycillin/
6(13.33)
6(9.09)
3(20.00)
Not applied
Not applied
Clavulanic
acid(20/10µg)
Cefotaxime
9(20.00)
33(50.00) 3(20.00)
39(72.22)
3(33.33)
(30 µg)
Ceftazidime
(30 µg)
Cefepime
(30 µg)
Cotrimoxazole
(1.25/23.75 µg)

12(26.66)

27(40.90)

2(13.33)

32(59.25)

4(44.44)

12(26.66)

15(22.72)

6(40.00)

36(66.66)

6(66.66)

14(31.11)

18(27.27)

4(26.66)

Not applied

Not applied

Levofloxacin
(5 µg)
Azetreonam
(30 µg)

6(13.33)

3(4.54)

0(0.00)

Not applied

Not applied

Not applied

Not
applied

Not applied

7(12.96)

Not applied

Meropenem
(10µg)
Piperacillin
(30 µg)
Piperacillin/
Tazobactum
(10/10 µg)
n- No of isolates

3(6.66)

0(0.00)

0(0.00)

9(16.66)

0(0.00)

Not applied

Not
applied
Not
applied

Not applied

18(33.33)

2(22.22)

Not applied

15(27.77)

4(44.44)

Not applied

Figure 3:
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Discussion:
Infection of soft tissue is a challenging problem globally; it is responsible for high mortality
and morbidity. Antibiotic resistance to the wound pathogens are on the higher side which
produces tremendous financial burden to the health infrastructure of a hospital 15, 16. Timely
identification of the pathogen and its antibiogram from clinical specimen of soft tissue
infection is an important function of clinical microbiology laboratory; it is beneficial for the
patient in selection of appropriate antimicrobial therapy.
This study showed positivity rate of soft tissue infection to 28.05% which can be correlated
with the infection incidence rates of 6.09% to 38.7% in various Indian studies 17, 18, 19, 20,
21. Different studies from various developed countries exhibited a lower incidence of skin
and soft tissue infection ranging from 2.8% to 19.4 %22, 23, 24, 25. A higher infection rate in
developing countries indicates that there is need of better formulation and implementation of
hospital infection control practices.
In our study, incidence of Gram negative bacterial wound infection was more (67.02%) than
the Gram positive bacterial infection (32.97%) which is in concordance with the study of
Anvika et.al in 1999 and Agarwal et.al 2001 26,27. Staphylococcus aureus (50.56%) and
Klebsiellaspp (34.92%) were the most common pathogen isolated among gram positive and
gram negative bacteria respectively. Similar findings were observed in a study from
Rajasthan, India in which highest percent of Staphylococcus aureus isolates were found in
infected clean wounds (37.50%), while highest percent of both Klebsiellapneumoniae both
and Pseudomonas spp. isolates were found in infected contaminated wounds (47.62% and
33.33%, respectively) 28.
The antibiogram of gram positive bacteria reveals, high resistance to Penicillin-G,
Ampicillin, Gentamycin and Cotrimoxazole for both S.aureus and Coagulase Negative
Staphylococcus spp. Narula H et al had found high resistant to ampicillin (ranging from
88.9% to 100%), and Cotrimoxazole (ranging from 60% to 100%) among gram-positive
isolates (28). Gram negative isolates showed high resistance to ampicillin and other
Cephalosporin like Cefotaxime, Ceftazidime and Cefepime which is in concordance with the
previous studies 29,30,31,32. The higher rate of resistance to beta-lactum group of antibiotics
could be due their non-judicious and overuse of these drug triggering production of extendedspectrum beta-lactamases (ESBLs) by microorganisms.
Conclusion:
Based on the findings of the present study following recommendation can be made to
decrease the prevalence of skin and soft tissue infection in the hospital set up:Strict adherence to the standard safety precaution by all the healthcare personnel to prevent
hospital acquired infections.
Proper sample collection, transportation, culture and antimicrobial susceptibility testing of all
the suspected patient of skin and soft tissue infections
Encourage clinicians to follow the culture sensitivity report while prescribing empirical
antimicrobial therapy.
Active surveillance of antibiotic susceptibility testing data.
Formulation and implementation of antibiotic policy as per the guidelines.
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