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Introduction

Staphylococcus aureus belongs to the genus Staphylococcus having 
forty species of  pathogenic organisms [1]. S. aureus is about 25-
50% as component of  normal microbiota of  a Healthy individual 
[2].This pathogen is associated with broad array of  pyogenic, 
health care-associated (HA), community acquired (CA); acute and 
chronic, superficial and deep skin infections, which leads to life-

threatening systemic infections. Pathogen cause diseases related 
to toxins with cuticular indications [3].It is still one of  the five 
most common causes of  hospital acquired infections and is often 
the cause of  post surgical wound infections [4]. About 0.5 mil-
lion staphylococcal infective individuals are admitted in American 
hospitals each year [5]. The death rate due to Methicillin Resist-
ant Staphylococcus aureus (MRSA) infections are more than HIV/
AIDS in USA. In Canada, 49% were infected with MRSA out of  
which 51% are colonized, 59% of  MRSA infections are of  skin 
and soft tissue infections, while 57% were classified as community 
acquired till 2009 [6].

Resistant bacteria emerged which are not influenced by methicil-
lin and related antibiotics. All MRSA are descendents of  single an-
cestral S. aureus strain that got mecA [7] but recent advancement 
represent that some MRSA are divergent that transfer mecA be-
tween S. aureus lineages [8]. The striking phenomenon of  MRSA 
is that high incidence levels, acquired in healthcare facilities or 
during healthcare procedures and low literacy regarding resistance 
of  antibiotics in general public are alarming [9].

The objectives of  our study were to determine the prevalence of  
S. aureus in tertiary care hospital of  Lahore, Pakistan along with 
demographic factors and antibiotic susceptibility of  these clini-
cal isolates. This was done by using Kirby Bauer disc diffusion 
method.

Abstract

Background: Methicillin Resistant Staphylococcus aureus (MRSA) is important nosocomial pathogen which has elevated morbidity and 
mortality rates. 

Objectives: The aim of  our study was to find out the present scenario of  prevalence, antibiotic susceptibility pattern and the demo-
graphic factors such as age and gender related to MRSA in different wards of  tertiary hospital. 

Methods: Staphylococcus aureus was isolated from fifty one clinical specimens at Mayo hospital, Lahore and were subjected to in vitro 
sensitivity against various antimicrobials by using Kirby Bauer disc diffusion method. 

Results: Out of  total S. aureus isolated 55% were found to be resistant with methicillin/oxacillin. Most of  the MRSA specimens were 
also found to be susceptible to vancomycin, whereas most were found resistant to ampicillin. Majority of  MRSA were isolated from 
blood samples (31%) followed by pus samples (28%). Most MRSA isolates were seen in the patients admitted in medical wards (32%) 
followed by dermatology (18%). 

Conclusions: Vancomycin is losing its effectiveness against methicillin resistant strains of  S. aureus, as one vancomycin resistant sample 
was also isolated during the study. Prevalence of  MRSA found elevated which was evident as more prevalent in males as compare to 
females, and 30-39 years age group was found to be more affected. Medical ward had most of  the MRSA patients followed by derma-
tology. Improved diagnostic techniques can produce better results by promoting targeted therapy. Laws should be devised which will 
keep a check on the antibiotic prescriptions made by doctors.
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Material and Methods

This study was carried out in the Microbiology lab, Department 
of  Pathology, King Edward Medical University, Lahore. The rou-
tine microbiology specimens were taken from Mayo Hospital, La-
hore, Pakistan. These specimens were processed within 2 hours 
of  collection by standard microbiology techniques. The agars 
used for inoculation of  samples were blood agar, MacConkey 
agar and chocolate agar. The plates were incubated in aerobic en-
vironment at 35◦C for 24 hours. On the basis of  colony morphol-
ogy, Gram staining, catalase and coagulase tests, S. aureus were 
identified. Kirby-Bauer technique was used for antibiotic sus-
ceptibility testing and results were recorded according to Clinical 
Laboratory Standards Institute-CLSI Guideline (2007). Antibiotic 
susceptibility testing was performed for oxacillin, ampiclox, fusi-
deem, linezolid, vancomycin and ampicillin. For antibiotic suscep-
tibility testing of  oxacillin disc (1µg) the zone size of  ≤ 10mm was 
considered resistant; a zone size of  11-12mm was considered in-
termediate and zone size of  ≥13mm was considered susceptible. 

Results

A total of  51 samples were collected from different wards of  
Mayo Hospital consisting of  different types of  specimens such 
as pus, blood, nasal swab, sputum, wound swab, catheter tip, bed 
sore secretions, fluids, tissue exudates and throat swab. Staphylococ-
cus aureus showed positive results for catalase and coagulase test 
whereas negative results were observed for oxidase test. A total 
of  28 MRSA were isolated during the study period. So, the preva-
lence of  MRSA was recorded as 55%. Remaining 23 MSSA con-
stitute 45% of  samples (Figure 1).

Kirby Buyer method was used to check the antibiotic susceptibil-
ity pattern of  clinical isolates. Two isolates (4%) were sensitive to 
ampicillin (Figure 2), whereas 98% of  isolates were sensitive to 
vancomycin and 90% were sensitive to linezolid. Only 67%, 45% 
and 51% of  the isolates were susceptible to fusideem, oxacillin 
and ampiclox respectively.

Specimens that were taken during our study include pus, spu-

Figure 1. Prevalence of  MRSA

Figure 2. Drug resistance patterns of  MRSA isolated from clinical specimens

Figure 3. Percentage of  MRSA isolated from various specimens
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tum, wound swab, catheter tip, blood, bed sore secretions, fluids 
(pleural and ascetic), tissue exudates and throat swab.  Majority 
of  MRSA were isolated from blood samples (31%) followed by 
pus samples (28%) (Figure 3). Gender wise distribution of  MRSA 
found to be 79% in males and 21% in females (Figure 4).

Prevalence of  MRSA in different age groups was recorded in the 
study, which was highest among 30-39 years age group (39%) fol-
lowed by 18-29 years age group (21%) (Figure 5). Most MRSA 
isolates were seen in the patients admitted in medical wards (32%) 
followed by dermatology (18%) (Figure 6).

Discussion

In the last decade, the prevalence of  MRSA was found elevated at 
an alarming ratio not only in developed countries but also in Paki-
stan. In 1989, first MRSA case was reported in Pakistan and after 

this there was a gradual increase in its prevalence [10]. Increasing 
trend of  MRSA is reported in big cities of  Pakistan. Prevalence 
of  MRSA is reported as 42% on the whole, which varies from 
2-61% in Pakistan (Table 1). In Lahore, highest prevalence (61%) 
was reported in 2002 [11]. In our study, prevalence of  MRSA is 
reported as 55% (Figure 1).

The study that was conducted in the last 11 years showed that 
MRSA is still sensitive to vancomycin [11,12,13]. But, our study 
reported one MRSA isolate that was resistant to vancomycin also. 
The MRSA of  clinical isolates showed a maximum of  96% resist-
ance to ampicillin, 55% percent resistance to oxacillin followed by 
ampiclox (49%), fusideem (33%), linezolid (4%), and vancomycin 
(2%) (Figure 2).

In previous studies most MRSA were found in the pus samples 
(58%) [12]. In accordance of  our findings, blood shows maximum 

Figure 4. Gender Wise Distribution of  MRSA

  Total MRSA Percentage

Male Female

Figure 5. Age Wise Distribution of  MRSA

Pe
rc

en
ta

ge
 D

is
tr

ib
ut

io
n 

of
 

M
R

SA
 (%

)

Age Groups (Years)

 Pathology

Orthopedics
OPD

Nephrology

Burn/Plastic Surgery

Chest TB

Derma

Surgery

Figure 6. Distribution of  MRSA in Different Wards of  Hospital

100

80

60

40

20

0

36

15
22

6

79

21

	     <18	          18-29           30-39           40-49          50-59             ≥60

50

40

30

20

10

0

100%

80%

60%

40%

20%
0%

 P
us

Ca
th

et
er

 T
ip

Bl
oo

d
Be

d 
So

re

Fl
ui

ds
Ti

ss
ue

 E
xu

da
te

s
Sp

ut
um

W
ou

nd
 S

wa
b

Th
ro

at
 S

wa
b

To
ta

l

Medical



International Journal of Microbiology & Advanced Immunology, 2014 © 48

Riffat M et al., (2014) Prevalence, Antibiotic Susceptibility Pattern and Demographic Factors Related to Methicillin Resistant Staphylococcus aureus in Lahore, Pakistan. Int 
J Microbiol Adv Immunol. 2(3), 45-48.

percentage of  MRSA (31%) followed by pus (28%) followed by 
10% in fluids and wound swab, sputum (7%), 4% for catheter tip 
and bed sore secretions and the lowest 3% for tissue exudates and 
throat swab (Figure 3). Gender wise distribution shows similar 
results to the study conducted in 2006 in Saudi Arabia [14]. Males 
showed elevated MRSA distribution of  79% followed by females 
(21%) (Figure 4).

Different age groups showed different MRSA distribution. Age 
group of  30-39 years showed maximum prevalence of  MRSA 
(39%) followed by 21% of  18-29 years, 11% for each <18 years 
and 40-49 years, while ≥60 years showed no MRSA (Figure 5). 

Different samples were collected from different wards/depart-
ments to check out the percentage prevalence of  MRSA. The 
wards from where the samples were collected included medical, 
surgery, dermatology, chest TB, burn/plastic surgery, nephrology, 
OPD, orthopedics and pathology. Highest prevalence was seen in 
medical ward (32%) followed by dermatology (17%), OPD (14%), 
surgery (11%), 7% each for chest TB and burn/plastic surgery, 
4% each for nephrology, orthopedics and pathology (Figure 6).

Emergence of  MRSA is due to prolonged hospital stay, frequent 
use of  antibiotics, self-medication and lack of  awareness. The 
study of  prevalence of  MRSA will not only provide the current 
antimicrobial situation but also help to devise the appropriate 
treatment of  these infections. Hospitals are also contributing to 
a great extent in spreading antibiotic resistance elevating MRSA 
[12]. 

Conclusion

There is an increase in the prevalence of  Methicillin Resistant 
Staphylococcus aureus. Antibiotic Susceptibility results show that 
the frequent use of  vancomycin for treatment of  MRSA is mak-
ing it resistant. This can produce vancomycin resistant strains of  
Staphylococcus aureus (VRSA). MRSA showed highest distribution 
in medical ward as it is a nosocomial pathogen and patients usu-
ally acquire it during hospital stay. The treatment of  MRSA can 

become a challenge in the near future. Overuse and misuse of  an-
tibiotics along with self-medication should be avoided. Improved 
diagnostic techniques can produce better results by promoting 
targeted therapy. Laws should be devised that will keep a check 
on the prescriptions made by doctors. 
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Table 1. Increasing Trend of  Prevalence of  MRSA among S. aureus isolates in Pakistan

Reference Studies conducted 
in Pakistan (Reference)

Study Periods Prevalence of  MRSA (%)

Ashiq and Tareen, (1989) 1989 5.0
Qureshi and Hannan, (1991) 1991 13.8
Siddique et al. (1999) 1999 22.0
Latif, (2000) 2000 29.0
Hafiz et al. (2002) 2002 42.0
Safdar et al. (2003) 2003 65.0
Anwar et al. (2004) 2004 19.5
Bukhari et al. (2004) 2004 38.6
Perwaiz et al. (2007) 2004-5 43.0
Bukhari et al. (2011) 2008 41.9
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