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ABSTRACT 

Introduction: Staphylococcus aureus is one of the common pathogens of the human body. Previously a change in its 
sensitivity pattern was observed in which it became methicillin resistant but this strain was usually seen in hospital 
settings or in immunocompromised patients.  Recently a changing trend has been observed in which a new variant of 
methicillin resistant staphylococcus aureus (MRSA) is being isolated specially in pediatric patients, who do not have any 
risk factors.  This strain is labeled as community acquired MRSA. 
Aims & Objectives: To find the frequency of Community Acquired Methicillin-resistant Staphylococcus Aureus (CA-
MRSA) in paediatric sub-cutaneous abscesses. 
Place and duration of study: A cross-sectional prospective study was conducted in Department of Paediatric Surgery 
Shaikh Zayed Medical Complex, Lahore from January 2017 till December 2020. 
Material & Methods: All the patients from 7 days to 14 years of age from both genders having subcutaneous abscesses 
were included. Neonates having hospital stay of more than 24 hours at birth were excluded. Patients having abscess 
secondary to any surgical intervention, recent hospitalization or trauma were also excluded. Patients were divided into 
four groups based on age. Pus samples were taken for culture & sensitivity. Data analysis was performed using SPSS 
version 20. 
Results: There were 143 patients and 75 (52.4%) of them were males. Patient were divided in groups on the basis of age.  
The most common location of abscess was head & neck (43.4%) followed by lower limbs and buttocks (30.1%). The 
most common organism to grow was Staph. aureus (75%) and out of these 107 cases 70 (65.4%) had MRSA. No growth 
was obtained in 30 (21%) patients. Other less common organisms were seen in 6 (4%) cases. In less than 1 month of age 
of patients 76% had MRSA which was significantly higher than in other age groups (pvalue 0.047). 
Conclusion: The frequency of CA-MRSA in paediatric subcutaneous abscesses is on the rise across the globe and more 
cases of invasive infections are being reported. So, population-based studies are required to assess the prevalence of this 
bacteria amongst paediatric population of Pakistan. 
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INTRODUCTION 

Staphylococcus aureus (S. aureus) is one of the 
common pathogen of human body and the frequent 
cause of skin and soft tissue infections.  Some of the 
strains of S. aureus are resistant to all beta lactam 
antibiotics and are labelled as methicillin resistant S. 
aureus.1 Methicillin-resistant Staphylococcus aureus 
(MRSA) was initially isolated in 1960s and since 
that time it has been spreading increasingly in the 
recent years 2. Simultaneously the increase in 
community-acquired soft tissue abscesses in the 
pediatric population has been noted across the globe 
in last few years. Previously, MRSA infections were 
primarily hospital or institution acquired infections 

in patients with underlying risk factors. Several 
studies have shown that MRSA infections of 
otherwise healthy patients in the community are on 
the increase, with a reported incidence ranging from 
33% to 69%.3 Soft tissue infections due to 
Community-acquired MRSA (CA-MRSA) are 
becoming increasingly prevalent in the pediatric 
population even in western population.4 
Data from 43 children's hospitals represented in the 
Pediatric Health Information System was analyzed 
by, Gerber et al. and they reported an increase in 
MRSA soft tissue infections from 0.2% of 
admissions in 2002 to 1.1% of admissions in 2007. 
Likewise, an analysis of discharge records in the 
United States National Center for Health Statistics 
demonstrated an increasing rate of community-
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acquired MRSA from 1996 to 2006, reaching an 
incidence of 25.5 cases per 100,000 children in 
2006.1,5 
Doctors around the globe have been dealing with the 
complexity of management of MRSA for quite 
some time now. A few years back, the term MRSA 
was almost always associated with an infection that 
was hospital acquired. But since a decade or so the 
term community acquired MRSA (CA-MRSA) has 
emerged, which has brought along a whole new 
chapter of treatment and etiologies.6 
The Centers for Disease Control and Prevention 
(CDC) Active Bacterial Core Surveillance Program 
defined a CA-MRSA case as a patient with an 
MRSA infection with no history of surgery, 
hospitalization, or residence in a medical facility 
within the year before infection, presence of a 
percutaneous device or indwelling catheter, dialysis 
within the previous year, hospitalization more than 
48 h before MRSA culture, or previous MRSA 
infection or colonization.7 
Although there have been research publications 
internationally on CA-MRSA, still there is 
insufficient data and information available on role 
of CA-MRSA in paediatric population of Pakistan, 
which led us to undertake the current research. 
Especially, there is lack of studies on CA-MRSA on 
local population except five cases reported by Agha 
Khan University Hospital Karachi.8 
The aim of the study was to find the frequency of 
Community Acquired Methicillin-resistant 
Staphylococcus Aureus (CA-MRSA) in Paediatric 
sub-cutaneous abscesses. 
 

MATERIAL AND METHODS 

A cross-sectional prospective study was conducted 
in Department of Paediatric Surgery Shaikh Zayed 
Medical Complex, Lahore from January 2017 till 
December 2020.  
All the patients from 7 days to 14 years of age from 
both genders having subcutaneous abscesses were 
included. Neonates having hospital stay of more 
than 24 hours at birth were excluded. Patients 
having abscess secondary to any surgical 
intervention, recent hospitalization for any other 
disease in last 2 years or trauma were also excluded. 
Patients were divided into four groups based on age. 
Pus samples of the all the patients were obtained for 
culture and sensitivity at the time of surgery. Most 
of the cases were managed on outpatient basis. 
Patients were initially started on empirical 
antibiotics and later changed according to sensitivity 
report. Age of the patient, gender, area involved, 

temperature, hemoglobin levels, TLC count, weight 
of the patient and type of organism were recorded.  
 
Statistical analysis: 
Data was analyzed with SPSS version 20.  
Qualitative variables were analyzed with Chi square 
and p values were calculated. 
 

RESULTS 

During the study period 143 patients met the 
inclusion criteria.  There were 75 (52.4%) male 
patients and 57 (40%) were less than 1 year of age.  
The age and gender distribution are shown in Table-
1. The most common location of abscess was head 
& neck (43%), followed by lower limb & buttocks 
(30%). The details of location of abscess are shown 
in Table-2. 
The most common bacteria to grow in pus was 
MRSA in 70 (49%) patients, followed by 
Methicillin sensitive Staphylococcus aureus 
(MSSA) in 37 (26%) patients and 30 (21%) patients 
did not grow any bacteria.  Other less common 
organisms were seen in 6 (4%) cases.  In less than 1 
month of age patients 76% had MRSA which was 
significantly (p=0.047) higher than in other age 
groups. The details are shown in Table-3. As the age 
of the patients increased the number of cases 
infected with MSSA increased. The most common 
location of abscesses was head & neck and in these 
cases 50% had MRSA but the difference was not 
statistically significant. Comparison was also made 
between type of growth and TLC but no significant 
difference was observed, except that 50 % of cases 
of MRSA had less than 11,000 TLC. 
Growth of MRSA was common in female patients 
i.e., 41(58.6 %) out of total 70 cases of MRSA and 
it was statistically significant with p value of = 
0.033. MSSA was slightly more common in male 
patients 29 out of 37 (56.75%).   
Fever was present in 71 patients, 33 (46.5%) with 
MRSA and 23 (32.4%) with MSSA had fever. 
Remaining 72 patients remained a febrile. (P value 
= 0.140). 
Only 5 (3.5%) of the patients had 2 or more 
abscesses, the remaining patients had a single 
abscess. 
There was no significance of hemoglobin levels as 
compared to the type of growth. Hemoglobin levels 
of 30 (50%) patients with MRSA were between 
10.4-12.5 (P value =0.942). 
No significance of weight of the patient was found 
in relation to either location, age or type of growth. 
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Age Group Male Female Total Percentage 
<1 month 12 17 29 20.3 
2 month-
12 months 14 14 28 19.6 

1-5 years 24 22 46 32.2 
>5 years 25 15 40 28.0 
Total 75 68 143  

Table-1: Age & gender distribution of patients (n=143) 
 
Area involved No of cases Percentage 
Head & Neck 62 43.4% 
Upper Limb 18 12.6% 
Lower limb & Buttocks 43 30.1% 
Chest Wall 9 6.3% 
Abdominal wall 5 3.5% 
Back 6 4.2% 

Table-2: Distribution according to location of abscess 
 

 MSSA MRSA No 
Growth Others P 

value 
n %  n %  n %  n %   

Age Groups 
<1 month 
(n=29) 3 10.3 22 75.9 4 13.8 0 0.0 

0.047 
<1 year (n=28) 9 32.1 15 53.6 3 10.7 1 3.6 

1-5 years 
(n=46) 13 28.3 17 37.0 13 28.3 3 6.5 

>5 years 
(n=40) 12 30.0 16 40.0 10 25.0 2 5.0 

Gender          

Male (n=75) 21 28.0 29 38.7 20 26.7 5 6.7 
0.033 

Female (n=68) 16 23.5 41 60.3 10 14.7 1 1.5 

Location of abscess 
Head& Neck 
(n=62) 14 22.6 31 50.0 15 24.2 2 3.2 

0.350 

Upper Limb 
(n=18) 2 11.1 10 55.6 6 33.3 0 0.0 

Lower limb & 
Buttocks(n=43) 15 34.9 18 41.9 6 14.0 4 9.3 

Chest Wall 
(n=9) 3 33.3 5 55.6 1 11.1 0 0.0 

Abdominal 
wall (n=5) 1 20.0 2 40.0 2 40.0 0 0.0 

Back (n=6) 2 33.3 4 66.7 0 0.0 0 0.0 

Total Leukocyte Count × 1000 

<= 11.0 (n=44) 10 22.7 22 50.0 11 25.0 1 2.3 

0.571 11.1 - 15.0 
(n=45) 16 35.6 19 42.2 8 17.8 2 4.4 

>15.1 (n=53) 10 18.9 29 54.7 11 20.8 3 5.7 

Table-3: Comparison of patient parameters with type of 
growth 

 

DISCUSSION 

Methicillin resistant Staph aureus (MRSA) was 
initially identified among hospitalized patients and 
remained predominantly a nosocomial infection till 
late 1980s.1 A new strain of MRSA started to appear 
in 1990s, which started to cause infections in 
healthy people and was labeled as community 
acquired MRSA (CA-MRSA).1,2 
CA-MRSA is becoming a world-wide threat with 
studies reporting the increasing prevalence of nasal 
carriers of CA-MRSA. The proportion of CA 
MRSA isolates among all MRSA clinical isolates 
increased from 19.7% in 2007 to 36.4% in 2011 in 
Canada.4 In Spain, CA-MRSA rates increased over 
time while comparing 2004-2007 period (0.43%) 
with 2008-2012 period (5.44%).4 In Brazil, a study 
has reported CA-MRSA nasal colonization of 0.9% 
among healthy people living in the community, 
whereas 8.7% was found among adults with chronic 
wounds.4 
CA- MRSA does not follow the usual risk factors 
that were previously associated with MRSA 
infection, like repeated antibiotic therapy, prolonged 
hospitalization, exposure to people already infected 
with MRSA.9 Risk factors for CA-MRSA infections 
have been identified in some studies, such as age, 
family history of staphylococcal infections, high 
body weight, previous use of antibiotics, aboriginal 
ethnicity, stay in day care settings and presentation 
during the spring.4 But we did not encounter similar 
risks in our study. 
The most common organism cultured from 
subcutaneous abscesses in our study was 
Staphylococcus aureus which was noted in 107 
cases (75%). Out of these 107 cases 70 (65.4%) had 
MRSA. This was comparable with other 
international studies; Olesevich et al. reported 
66.3% and Rossini et al reported 74.75% infection 
with Staphylococcus Aureus in their patients.  In 
these patients CA-MRSA was detected in majority 
of cases 49.2% by Olesevich and 66 % by Rossini et 
al.2,7 This shows the trend that CA-MRSA is 
increasing in the general population. In current 
study CA-MRSA was significantly (p=0.033) more 
common in females (58.6%), similar finding was 
noted by Olesevich et al7 but the difference was not 
statistically significant in their study. A recent study 
from China observed similar results as our study 
with CA-MRSA being slightly more common 
(52%) in females.10 No clear reason for this female 
preponderance in our patients could be found. 
The patients were divided into groups based on their 
age and CA-MRSA was significantly (p =0.047) 
more common in less than 1 month of age patients.  
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Similar findings were reported by Salazar et al.3 
This could be due to the immature immune system 
in this age group which allows easy colonization by 
the organism and rapid spread of infection.  
In our study 40% of patients were less than 1 year of 
age which was comparable with the study by 
Salazar (41.2%)3 and Wang et al (42%).10 This 
finding shows that CA-MRSA causes more invasive 
infections in younger age groups and is amongst the 
leading cause of skin and subcutaneous tissue 
infections in this population. 
The most common location of abscess in our study 
was head & neck which was seen in 43.4% of 
patients. The large number of cases in this area were 
on the occipital region. As per practice of our 
population the baby’s head is rested against a firm 
surface to shape it. It results in pressure sore and 
infection on dependent occipital area. Rossini et al. 
reported buttocks to be the most common location 
(41.5%) in their study. The second most common 
location in our study was buttocks and lower limbs 
(30.1%). Buttocks are more vulnerable because of 
commonly occurring diaper rash resulting in breach 
of skin barrier and bacteria could easily enter in the 
subcutaneous tissue and cause infection.   
We correlated presence of fever, hemoglobin levels, 
and weight of the children with type of growth and 
did not find any significant relation.  In patients with 
CA-MRSA total leukocyte count was less than 
11,000 in 50% of cases which show poor response 
from immune system against the bacteria, specially 
in less than 1 year age group.  
There are some studies from Asian countries which 
have highlighted the menace of rising trend of CA-
MRSA in this part of the world as well. Immergluck 
et al. conducted an epidemiological study and found 
that CA-MRSA rates increased at higher rates 
compared to non-resistant forms (MSSA), p = 0.01. 
Children with no public health insurance had higher 
odds of CA-MRSA infection. Black children were 
almost 1.5 times as likely as white children to have 
CA-MRSA infections (OR 95% CI 1.44,1.75, p < 
0.0001).11 Alaklobi et al. studied children between 1 
month to 13 years for nasal carriage of CA-MRSA 
and found that 20% of their patients were carrying 
Staph aureus and 23% among them were having 
MRSA.12 A study by Rodriguez et al. reported that 
the prevalence of CA-MRSA increased from 21% 
between 2009-2010 to 54% between 2012-2013 and 
most of them (74%) caused skin & soft tissue 
infections in children.13 

Alzomar et al. reported bones and joint infections, 
deep seated abscesses, necrotizing pneumonia and 
infective endocarditis that were caused by CA-
MRSA in children.14 They concluded that CA-

MRSA infections could become invasive and infect 
previously healthy children with no known risk 
factors making it one of the virulent organisms. 
Invasive diseases may comprise of bacteremia 
related with metastatic areas of infection like 
endocarditis, bone & joint infections and necrotizing 
pneumonia. Incidence of CA-MRSA seems to be 
variable, but with these types of invasive infections, 
the knowledge of the wide range of CA-MRSA 
disease among the treating physicians is important 
because of early identification and start of effective 
empirical antibiotics is important.   
The current study confirms that CA-MRSA is an 
emerging pathogen not only in paediatric population 
of Pakistan but also in other parts of the world, 
accounting for approximately one third of all 
S.aureus strains isolated from children with severe 
community-acquired infections. Moreover, we 
noticed a trend of increasing incidence density over 
the four-year period of the study. A large 
population-based study should be conducted to 
know the carrier state of MRSA. 
 

CONCLUSION 

The frequency of CA-MRSA in paediatric 
subcutaneous abscesses is on the rise across the 
globe and more cases of invasive infections are 
being reported.  The choice of empirical antibiotics 
should be based on common organisms found in a 
particular population.  So, population-based studies 
are required to assess the prevalence of this bacteria 
amongst paediatric population of Pakistan. 
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