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ABSTRACT 

Objective: To determine the frequency of isolation of methicillin-resistant Staphylococcus aureus from pus samples and the in-
vitro efficacy of commonly used antimicrobial drugs against them. 
Study Design: Cross-sectional study 
Place and Duration of Study: Department of Microbiology, Army Medical College, National University of Medical Sciences, 
Rawalpindi, from May 2018 to Apr 2019. 
Methodology: The pus samples were subjected to standard microbiological procedures. The Kirby Bauer disc diffusion 
method was used to determine the antibiotics susceptibility pattern of the isolates, and results were interpreted according to 
Clinical and Laboratory Standards Institute (CLSI) guidelines-2018. 
Results: Of the total 499 Staphylococcus aureus, 214(42%) were Methicillin-Resistant Staphylococcus aureus. The resistance against 
antibiotics were found in penicillin 214(100%), Trimethoprim/Sulfamethoxazole 205(96%), Erythromycin 177(82.7%), 
Ciprofloxacin 160(75.3%), Chloramphenicol 131(61%), Gentamicin 88(40.9%), Tetracycline 52(24%), Fusidic Acid 35(16%), 
Clindamycin 33(15.3%), Minocycline 11(5.2%), Vancomycin and Linezolid (0%). 
Conclusion: There is a high frequency of MRSA in our setup with very limited treatment options. 
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INTRODUCTION 

Methicillin-resistant Staphylococcus aureus is a 
massive problem and a challenge to clinicians around 
the world.1 It has contributed to the limited treatment 
options and increase in the expenses of treatment of 
patients. Over time, its resistance to antimicrobials is 
rising, becoming one of the leading causes of mortality 
and morbidity worldwide.2 It is a common cause of 
both healthcare-associated infections and community-
acquired infections.3 It can cause infections ranging 
from local wound abscesses to life-threatening infec-
tions, so its surveillance is an important measure to be 
taken in hospitals. 

There is a continuous increase in the global 
prevalence of Methicillin-resistant Staphylococcus aureus 
(MRSA).4 It has overcome most of the therapeutic 
options. Initially, Staphylococcus aureus responded well 
to the beta-lactam group of antibiotics. Unfortunately, 
it has become resistant to most antibiotics used to treat 
ordinary infections over decades. The methicillin resis-
tance is mediated by the mec-A gene on DNA cassette 
chromosomes.5 This gene produces penicillinbinding 
protein 2a (PBP2a), which has a low binding affinity 

for all the betalactam antibiotics substituting the native 
PBPs and allowing continuous cell wall assembly.6,7 

In Pakistan, the resistance to antimicrobials is 
determined conventionally by disc diffusion. Newer 
modalities are rare. The limitations are due to a lack of 
technical expertise; reagents and equipment are costly 
and are restricted to reference laboratories only. As we 
have seen, resistance against all the drugs but the last 
line of drugs in therapy also confronts microbial resis-
tance. Therefore, knowing the frequency of MRSA and 
its susceptibility pattern is very important for clinicians 
to treat patients more effectively. Therefore, this study 
aimed to determine the frequency of MRSA and its 
susceptibility pattern due to the reckless increase in the 
resistance in the clinical specimens received from the 
affiliated teaching hospital. 

METHODOLOGY 

The cross-sectional study was conducted at the 
Department of Microbiology, Army Medical College, 
National University of Medical Sciences, from May 
2018 to April 2019. Permission was taken from the 
Institutional Review Board and Ethical Committee 
(Certificate Ser No ERC/ID/16 Dated 14/02/20) for 
this study. After obtaining consent, pus swabs were 
processed for culture and sensitivity from the Pak 
Emirates Military Hospital Rawalpindi wards and 
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outpatient departments. The sampling technique was 
non-probability consecutive sampling.  

Inclusion Criteria: Males and females of all ages 
presenting in outpatient and inpatient departments 
with complaints of pus discharge during the study 
period were included. 

Exclusion Criteria: Patients with any co-morbidities 
were excluded from the study. 

Samples were cultured on blood agar aerobically 
at 37°C and incubated for 48 hours. 8-Isolates were 
identified based on morphology, gram stain and 
biochemical tests such as catalase test, tube coagulase 
and DNase test following standard microbiology 
techniques described in Manual of Determinative 
Bacteriology by Bergey et al.9 

A standard Kirby Bauer disc diffusion technique 
was used to determine antibiotic susceptibility pattern 
Clinical and Laboratory Standard Institute (CLSI) 
guidelines 2018.10 The phenotypic identification of 
MRSA was made based on Cefoxitin. The isolates with 
a zone of inhibition of Cefoxitin ≤21mm were consi-
dered resistan.11 The saline suspension of colonies of 
Staphylococcus aureus equivalent to 0.5 McFarland 
turbidity standards was prepared and inoculated on 
the Muller Hinton agar. 

Antibiotic discs of Clindamycin (2µg), Erythro-
mycin (15µg), Gentamicin (10µg), Tetracycline (30µg), 
Minocycline (30µg), Ciprofloxacin (5µg), Penicillin 
(10µg), Chloramphenicol (30µg), Linezolid (3µ0g), 
Fusidic Acid (10µg) Trimethoprim/Sulfamethoxazole 
and (30µg) Cefoxitin discs were applied on the plates. 
The plates were inverted and incubated at 37°C for 24 
hours. After overnight incubation, plates were exa-
mined to read the zone of inhibition by Vernier caliper, 
and results were interpreted according to CLSI 2018. 
The minimum inhibitory concentration of vancomycin 
was determined by the agar dilution method.  

Statistical Package for Social Sciences (SPSS) ver-
sion 21.0 was used for the data analysis. Quantitative 
variables were expressed as Mean±SD and qualitative 
variables were expressed as frequency & percentages. 

RESULTS 

In positive samples, 105(49%) were males, and 
109(51%) were females. The resistance to Penicillin was 
in 214(100%), 205(96%) were resistant to Trimethoprim 
/Sulfamethoxazole, and 177(82.7%) showed resistance 
to Erythromycin. The resistant to Ciprofloxacin came 
out to in 160(75%) followed by Chloramphenicol 131 
(61%), Gentamicin 88(41%), Tetracycline (24.2%), Clin-

damycin (15.3%), Fusidic Acid (16.2%) and Minocy-
cline 11(5.1%) and no resistance to Linezolid was 
found. The MIC of vancomycin came out to be two ug, 
according to CLSI revelatory criteria, not resistant to 
MRSA. The graphical representation of the resistance 
pattern of antimicrobials in pus isolates is shown in 
Figure-1. Concluding the above facts, maximum resis-
tance was demonstrated by Penicillin & Trimethoprim 
/Sulfamethoxazole, followed by others. Linezolid        
and Vancomycin is still an option, as they are highly 
sensitive. 

 
Figure-1: Percentage of Resistance of Antibiotics in Pus 
Samples (n=214) 

The resistance pattern of MRSA was based on 
various departments of the hospital. 88(40.9%) MRSA-
positive patients were those who visited the Out-
patient Department, 47(21.9%) patients were from the 
General Surgery Ward, and 37(17.2%)were those from 
the Dermatology Department. 24(11.2%) patients were 
reported from the Department of Medicine. Some 
untreatable cases of about 18(8.4%) were also recorded 
from the intensive care unit. Considering the above 
facts, the highest population came to the outpatient 
department for follow-up purposes and recurrence of 
infection. The susceptibility pattern of MRSA-positive 
patients in Various Hospital Departments is shown in 
Figure-2. 

 
Figure-2: Antibiogram of Methicillin resistant Staphylococcus 
aureus MRSA positive patients in various departments 
(n=214) 
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DISCUSSION 

MRSA was first reported in the early 1960s.12 The 
emergence of MRSA has resulted due to the excessive 
use of β-lactams.13 Therefore, there arises a need for 
rapid testing and early detection of MRSA in clinical 
settings.14 

A study conducted in Khyber teaching hospital 
Peshawar in 2016 stated the frequency of MRSA in 
their setup as 35%.15 Similarly, a study conducted in 
Karachi in 2017 showed the percentage of MRSA as 
50%.16 A study conducted in Lahore showed the 
prevalence of methicillin-resistant Staphylococcus aureus 
as 55% among total Staphylococcus aureus isolated from 
pus samples.17 Another study conducted in Peshawar 
in 2018 stated that the frequency of MRSA in their 
setup is 57%.18 

The international statistics vary because of better 
infection control. Europe showed a quite variation in 
MRSA infection ranging from 1-50%. The frequency of 
MRSA in Europe is less than 5% in Denmark, Iceland, 
Netherlands, Sweden and Norway. Some European 
countries showed above 25% MRSA prevalence, such 
as Italy, United Kingdom, Romania, Spain, Turkey and 
Greece.19 In the USA, there is a lower trend of hospita-
lization due to MRSA.20 The prevalence of MRSA is 
more in Asia than the other continents. In East Asian 
countries, i.e., Hong Kong and Indonesia, the preva-
lence rate is 28%, almost 75% in Korea, while in South 
Asian countries, i.e. India, it is estimated as 43%.21 

To prevent increasing antimicrobial resistance at 
the national level or internationally, there is a need to 
develop an antibiogram with the cooperation of clini-
cians and clinical microbiologists to avoid antibiotic 
resistance. In addition, the Irrational use of antibiotics 
should be discouraged by making strict policies. No 
over-the-counter selling of antimicrobials without a 
physician's prescription, proper hygienic conditions 
and continuous antibiotic resistance surveillance are 
efficient ways to prevent MRSA infection. 

CONCLUSION 

There is a high frequency of MRSA in our setup with 
very limited treatment options. 
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