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ABSTRACT

Aim: To determine the susceptibility pattern of Methicillin-Resistant Staphylococcus aureus (MRSA) isolates of pyoderma cases.

Study design: Cross-sectional.

Place and duration: Research was conducted in the department of Microbiology in collaboration with the Department of
Dermatology, Jinnah Postgraduate Medical Centre, Karachi, during the period of 1.8.2022 to 25.11.2022.

Methodology: Total232 pus samples were collected from the clinically suspected patients of pyoderma. Pus swab was cultured
on blood and MacConkey’s agar plates. Isolates were identified by routine assay and antimicrobial susceptibility was determined

by disc diffusion method.

Results: Out of 232 specimens, 196 (84.5%) were culture positive; 170(86.7%) were Gram-positive, 25(12.7%) were Gram-
negative and 1(0.6%) was Candida sp. S.aureus was the prevalent offender (119; 51.2%), followed by S.pyogenes (51; 22%)
and S.epidermidis (3; 1.3%). S.aureus showed 73(61.3%) MRSA. The highest rate of resistance among all S. aureus was
recorded for, penicillin, cefoxitin and ciprofloxacin, 89; 74.7% 73; 61.3% and 72; 60.5% respectively.

Conclusion: S.aureus is the prevalent in pyoderma and a significant number was MRSA. Therefore it is mandatory for
dermatologist to start the treatment after culture and sensitivity testing is mandatory for failure of treatment and recurrences.
Keywords: Methicillin-Resistant Staphylococcus aureus, Pyoderma, S. aureus,Streptococcus pyogenes.

INTRODUCTION

Pyoderma or pyogenic infection of the skin is the purulent skin
disease considered as one of the most common conditions
observed in dermatological outpatient department.’Pyoderma can
be classified as primary and secondary on the basis of mode of
acquisition. The primary pyoderma is caused by direct invasion of
intact and healthy skin?. Impetigo, ecthyma, carbuncle, folliculitis,
furunculosis, peri-poritis and infected scabies are some of the
clinical types of primary pyoderma®. The secondary type is
associated with superimposed bacterial infection on an underlying
skin disorder; include infected superficial ulcer, infected pemphigus
and contact dermatitis, scabies associated with superimposed
bacterial infections, and various other dermatoses. Protein
deficiency, poor hygiene, under privileged socioeconomic status,
obesity, immunosuppressive conditions such as diabetes mellitus,
malignancies can augment the risk for pyoderma infections.* Most
of the pyodermic infections are caused by Staphylococcus aureus
and Group A Streptococci. However, the clinical, profile is in
constant momentum which is responsible for increasing resistance
to antibiotics®.

Staphylococcus aureus is a potential pathogen in
pyoderma.? Emergence and spread of methicillin-resistant
Staphylococcus aureus (MRSA) has now become a burning issue.
All beta-lactams including carbapenems, high-end cephalosporins,
piperacillin-tazobactam,etc have become abortive against MRSA.®
The prevalence of MRSA with pyoderma is between 6 to 16% in
various parts of the globe.” The association of MRSA with
pyoderma has now become a night mare as far as its chronicity,
recurrence, and complications are concerned. Therefore, prompt
bacterial diagnosis with antimicrobial susceptibility is pivotal for the
fruitful management and treatment of pyoderma. Bacterial profile
and antibiotic sensitivity is variable from region to region.
Knowledge of prevalence of MRSA and their current anti-microbial
profile becomes necessary in the selection of appropriate
treatment of this cumbersome condition.
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MATERIAL AND METHODS

Study setting: This cross sectional prospective study was
conducted in the Department of Microbiology in collaboration with
the Department of Dermatology, Jinnah Postgraduate Medical
Centre, Karachi. The study was conducted after getting approval
from the Institutional Review Board (IRB) of Jinnah Postgraduate
Medical Centre (NO. F.2-81/2022-GENL/212/JPMC). The
procedure was thoroughly explained to the patients prior to
specimen collection. It was a cross sectional cross-sectional non-
probability convenient sampling technique was implied.

Sample size and duration: The sample size was calculated by
using Open EPI menu (version 3) which is found to be 232 by
taking the frequency of CA-MRSA as 19%, at the confidence
interval of 95% and with 5% bound of error.®The samples were
collected during the 1.8.2022 to 25.11.2022.

Inclusion and exclusion criteria: The study subjects were the
individuals who visited dermatology outpatient department with any
form of the pyoderma. The hospitalized patients and patients on
antibiotics were excluded from this study.

A pre designed questionnaire was filled by asking questions
related to demographics including age, gender, residence, marital
status and occupation. Relevant clinical history was also recorded
comprising of comorbidity, type of pyoderma, duration and location
of lesions and associated signs and symptoms.

Microbial methods: The samples were collected by using sterile
swabs. Two swabs were taken from the representative lesion.
Intact pustules were first cleaned with 70% alcohol. They were
then ruptured with a sterile needle and the expressed pus was
collected on two sterile cotton swabs. In case of ulcers and crusted
lesions, normal saline was used to clean the wound. Smears were
prepared using pus from the first swab and stained by Gram’s
staining method. They were examined for the type and number of
bacteria. Catalase and coagulase tests were performed. The pus
from the second swab was inoculated on blood agar and
MacConkey’s agar. All isolates were tested for their antibiotic
susceptibility by Kirby-Bauer disk diffusion method according to
Clinical and Laboratory Standard Institute guidelines (CLSI, 2022).8
To check sensitivity against methicillin resistant Staphylococcus
aureus (MRSA), cefoxitin disk of 30pg was placed on Mueller-
Hinton agar, and plates were incubated for 24 hours. The
sensitivity was checked by considering the sensitivity zone. For
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cefoxitin a zone of 225ug was considered as sensitive and <24ug
will be taken as resistant. The sensitivity for gentamicin,
erythromycin, tetracycline, ciprofloxacin, clindamycin, trimethoprim-
sulfamethoxazole, chloramphenicol, rifampicin and linezolid were
also observed according to the proposed cut-off points by CLSI
(2022)8.

Statistical analysis: The data was recorded in SPSS version 21.
For calculation of frequencies, percentages, mean and standard
deviation, descriptive statistics were used. Association between
variables was determined by chi square test.

RESULTS

Out of 232 patients of pyoderma, 157(67.7%) were males and
75(32.3%) were females with male to female ratio of 2:1. Majority
of the individuals were unmarried 126(54.3%). A majority of
patients fall in the age group of 11-20 years 67(28.9%), while least
affected age group was elderly above 60 years 3(1.3%) (Table 1).
Pyoderma was commonly observed among students 86(37.1%)
and labours 52(22.4%), Localized lesions were noted in
204(87.9%) individuals, the most common lesion was superficial
folliculitis 64(27.6%), followed by furuncle 73(27.2%). The most
commonly affected site was lower limb and foot 88(37.9%).

Upon processing the samples, 196(84.5%) samples were
culture positive and 36(15.5%) did not show any bacterial growth.
Out of culture positive samples, 170(86.7%) were Gram-positive
bacteria, 25(12.7%) were Gram-negative and 1(0.6%) was a fungal
isolate. Among Gram-positive bacteria, Staphylococcus aureus
was the most common offender 119(51.2%), followed by
Streptococcus pyogenes 51(22%) and Staphylococcus epidermidis
3(1.3%). Among the Gram-negative Pseudomonas aeruginosa
13(5.6%) and E. coli 12(5.2%) were isolated. Candida species was
observed in 1(0.4%) case.

The antibacterial susceptibility testing of Staphylococcus
aureus showed 73(61.3%) methicillin resistant Staphylococcus
aureus (MRSA) and 46(38.6%) methicillin  susceptible
Staphylococcus aureus (MSSA). The highest rate of resistance
among all S. aureus was recorded for, penicillin, cefoxitin and
ciprofloxacin, 89; 74.7% 73; 61.3% and 72; 60.5% respectively.
The resistance against rifampin, linezolid, chloramphenicol,
clindamycin, gentamicin and ceftaroline was, 8(6.7%), 8(6.7%),
13(10.9%), 13(10.9%), 20(16.8%) and 22(18.4%) respectively
(Figure 2). The resistance pattern of MRSA and MSSA was
analysed that showed the resistance to all antimicrobial agents
was statistically higher in MRSA in comparison with MSSA
(P<0.05), however there was no significant difference in case of
gentamicin (Table 2).

Figure 1: Age group distribution of study population (n=232)
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Figure 2: Resistant pattern of S. aureus against common antimicrobial
agents (n=119)
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Table 1: Baseline traits of study population (n=232)

Baseline traits n

Gender Male 157 (67.7%)
Female 75 (32.3%)

Residence Karachi 152 (65.5%)
Baluchistan 45 (19.4%)
Sukkur 14 (6.0%)
Other 21 (9.0%)

Marital status Married 106 (45.7%)
Unmarried 126 (54.3%)

Occupation Students 86 (37.1%)
Labor 52 (22.4%)
Office staff 32 (13.8%)
Factory workers 12 (5.2%)
Others 50 (21.5%)

Type of lesions Generalized 28 (12.1%)
Localized 204 (87.9%)

Primary pyoderma Superficial folliculitis

Furunculosis

64 (27.6%)
69 (27.6%)

Impetigo 24 (10.3%)
Carbuncle 18 (7.8%)
Cellulitis 10 (4.3%)
Open wounds and ulcer 9 (3.8%)
Secondary Infected leishmaniasis 13 (5.6%)
pyoderma Infected scabies 13 (5.6)
Dermatophytoses 7 (3.0%)
Eumycetoma 5(2.2%)
Site of lesion Low limb 92(39.6%)
Back 41(17.6%)
Upper lim 22(9.4%)
Scalp 18(7.7%)
Other 59(25.4%)

Table 2: Comparative analysis of antibiotic susceptibility pattern of MRSA and MSSA (n=119)
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Antimicrobial drugs Drug Susceptibility MRSA MSSA% Total% p-value*

Ceftaroline Susceptible 54(74.0) 43(93.5) 97(81.51) 0.007
Resistant 19(26.0) 3(6.5) 22(18.49)

Gentamicin Susceptible 58(79.5) 41(89.1) 99(83.19) 0.130
Resistant 15(20.5) 5(10.9) 20(16.81)

Erythromycin Susceptible 27(37.0) 25(54.3) 52(43.70) 0.04
Resistant 46(63.0) 21(45.7) 67(56.30)

Tetracycline Susceptible 28(38.4) 28(60.9) 56(47.05) 0.01
Resistant 45(61.6) 18(39.1) 63(52.95)

Ciprofloxacin Susceptible 15(28.8) 32(18.2) 47(39.50) 0.0001
Resistant 58(44.2) 14(27.8) 72(60.50)

Clindamycin Susceptible 60(82.2) 46(100) 106(89.07) 0.001
Resistant 13(17.8) 0(00) 13(10.93)

Trimethoprim- Susceptible 28(38.4) 37(80.4) 65(54.62) 0.0001

sulfamethoxazole Resistant 45(33.1) 9(20.9) 54(45.38)

Chloramphenicol Susceptible 60(82.2) 46(100) 106(89,07) 0.001
Resistant 13(17.8)) 0(00) 13(10.93)

Rifampicin Susceptible 65(89.0) 46(42.9) 111(93.28) 0.01
Resistant 8(11.0) 0(00) 8(6.72)

*P value <0.05 is considered as statistically significant

DISCUSSION

According to the results of current study, the pyoderma was
frequently seen in male population. The adolescents falling in age
group of 11-20 years were more commonly affected. Our results
are in complete agreement former study showing the male
dominancy and majority of the subjects were under the age of 20
years. Primary pyoderma cases are common in patients under the
age of 20 years. This has been related to under developed
epidermal barrier in children and adolescents. A male
predominance was noted, consistent with other studies®°. This
could be due to higher probability of occupational hazards and
exposure to bacteria in males. There is evidence that males
harbour higher numbers of aerobes than females’. Furunculosis
and superficial folliculitis were the most commonly observed
lesions in our setting. This is in accordance with the results
reported from India®, Africa** and Iran?2,

The emerging threat of antibiotic resistance from multiple
drug resistant (MDR) to extremely drug resistance (XDR) and pan
drug resistance (PDR) has arisen serious concerns about local
epidemiology and clinical practices. Our study focuses the
antibacterial susceptibility patterns of various antibiotics for MRSA
which is involved in community acquired infections. The current
study highlights the increased prevalence of MRSA. Similar results
were observed by Thomas et al'®, Kamarehei et al'? and Patil et al*
The highest rate of resistance in MRSA and MSSA was seen with
erythromycin. According to our results, 63% MRSA and 45.7%
MSSA isolates were resistant to erythromycin. Similar results were
reported by Regmi et al from Nepal**, according to which 63.9%
Staphylococcus aureus were resistant to erythromycin. However,
Azimi et al®® reported contradictory results; according to their
observation only 8% isolates were resistant to erythromycin. Rapid
transmission of erm genes responsible for macrolides resistance,
this has plunged down the use of macrolides particularly
erythromycin®3,

In the current study, resistance to ciprofloxacin was found to
be 44.2% among MRSA and 27.8% MSSA isolates. These results
are in accordance with Cabrera et al who reported moderate level
of resistance'®. On the other hand, a study by Elsyedet al*’
demonstrated contradictory results, in their study, 76% MRSA
were resistant to ciprofloxacin. The resistance to ciprofloxacin has
been associated with mutated efflux pump norA, norB, and norC
genes?’. Ciprofloxacin is an efficacious drug which is still the
choice of treatment for several infections; nonetheless its effect on
MRSA has now become questionable.

Another paramount therapeutic agent for soft tissue
infections is Trimethoprim-sulfamethoxazole (SXT). Among MRSA
group, around 33.1% isolates showed resistance to SXT while
20.9% MSSA isolates were resistant to SXT. According to Gitau et
al, higher level of resistance (56.9%) to SXT was observed in their

study from Kenya®. However, Klein et al from Germany reported
contradictory results with low rate of resistance for SXT°. SXT
resistance in S. Aureus is predominantly mediated by the
accession of an extra-chromosomal dihydrofolatereductase
(DHFR) encoding genes [dfrA (synonym dfrS1), dfrG, dfrK],
whereas intrinsic mechanisms for SXT resistance are mutations on
the chromosomal dihydropteroate synthase (DHPS) encoding
gene (folP)%.

In comparative analysis of the MRSA and MSSA resistance
pattern, the resistance to anti-staphylococcal agent was higher in
MRSA isolates. Similar findings are reported in a recent study of
Horvath et al?®>. The linezolid, rifampin, chloramphenicol and
ceftaroline are the good choice of treatment against MRSA. The
limitations of this study is that the molecular aspect of the isolates
were not evaluated, which are essential and strengthening of this
study. Therefore large scale with molecular determination of the
virulence factors and mecA studies are required in future.

CONCLUSION

Staphylococcus aureus is the major pathogen of primary pyoderma
in the community. The frequency of MRSA was higher and
resistance to the commonly in practice antibiotics was =50 percent.
Pus culture sensitivity and screening is essential in primary
pyoderma cases. This may reduce the recurrences and spread of
CA-MRSA strains.
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