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Original Article

INTRODUCTION
Staphylococcus aureus is a common cause of community  
and hospital acquired Infections. One of the important  
sources of staphylococci for nosocomial infection is  
nasal carriage among hospital personnel.1 Methicillin- 
resistant S. aureus (MRSA) is currently the most 
commonly identified antibiotic resistant pathogen in 
the world. Treatment of infection caused by S. aureus 
has become most difficult since the occurrence of 
methicillin resistance, as MRSA strains are resistant  
to all β-lactam antibiotics thereby significantly limiting  
the treatment options.2-5 With a few exceptions, the 
incidence of nosocomial infection caused by MRSA 
continues to increase worldwide.6 Infections caused 
by MRSA strains are associated with longer hospital 
stay, prolonged antibiotic administration and Higher  
cost than infections caused by methicillin-susceptible  
Staphylococcus aureus.7 Colonized patients, colonized  
healthcare workers (HCWs) and contaminated  
environmental surfaces can act as a reservoir for 
the spread of MRSA to the other patients and other  
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methicillin resistant Staphylococcus aureus (MRSA) is a serious problem in hospital environ-
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A total of 150 HCWs who were involved in the management of critically ill patients from 
the intensive care unit, Operation Theatre (OT) and postoperative wards were screened for 
MRSA by collecting their nasal swabs .All the samples were collected by trained second 
year MBBS student of the same institute. S. aureus was identified by standard methods. 
Antibiotic susceptibility test was performed by modified Kirby-Bauer disc diffusion method. 
MRSA was identified by using a cefoxitin 30 mcg disc and it was interpreted according to the 
CLSI guidelines. Statistical analysis used: The findings were statistically analyzed by using 
the Chi-square test. Results: Out of 150 healthcare workers, 33 (22%) were nasal carriers 
of S. aureus and among them 9 (27.2%) were carrier of MRSA. Overall nasal carriage rate of  
MRSA was 6 % (9/150).Highest MRSA carriage rate of 6.5% (3/46) was found among  
doctors. The antibiogram of the MRSA isolates revealed that resistance to Amoxiclav (100%), 
Erythromycin (45%) and Gentamycin (40%). All the MRSA isolates were sensitive to Line-
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effective in decreasing the MRSA carriage rate among the HCWs. Standard infection control 
precautions should be employed in the professional practice to minimize either the carriage 
or the transmission rate.
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HCWs.8  Identification of patients and healthcare 
workers colonized with MRSA, combined with hand 
hygiene and other precautions have been shown to 
be effective in reducing the transmission and control 
the spread of MRSA.9

Subjects and Methods: This study was carried 
out during six month period from April 2014 to  
September 2014 
Inclusion criteria: In this monocentre study, all the 
HCWs who were  involved in the management of 
critically ill patients of the intensive care unit, post-
operative surgical wards, major Operation Theatre  
(OT) of the civil hospital, Gandhinagar ,Gujarat,  
India  were selected for the study after obtaining 
their informed consent. These all HCWs are working 
only in civil hospital, gandhinagar, Gujarat, India. 
This study was approved by the ethical review com-
mittee of the hospital.
Exclusion criteria:  HCWs with history of upper 
respiratory tract infection, recent nasal surgery, use  
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of nasal medication, or antibiotic therapy were  
excluded.
Age, sex, work category, duration of working in the critical care unit,  
prior hospitalization, current skin infection/other illness and other  
relevant information about the participants were obtained in a proforma 
which was specifically designed for this purpose.

Nasal swab collection
A sterile cotton swab with sterile test tube was used for sample collection. 
The sample was collected by rotating the Sterile cotton swabs gently for 
five times on both nares of the study participants and transported in a 
sterile test tube to the laboratory.

Culture and identification
Swabs inoculated on to Nutrient agar and Mannitol Salt Agar (MSA) 
within one hour of collection and incubated at 37°C for 24 hrs. Catalase  
and Coagulase test were performed from the isolated colonies in the  
nutrient agar plate. These are the only available techniques for identifica-
tion of Staphylococcus aureus in our institute. Catalase and Coagulase 
test positive and mannitol salt fermenting colonies were diagnosed as 
S. aureus.10  

Antimicrobial susceptibility testing
All the isolated Staphylococcus aureus strains were tested against  
different antimicrobial agents by the modified Kirby Bauer disc diffusion  
method. Commercially available antibiotic discs were used, which were 
obtained from HiMedia Laboratories Ltd. The antimicrobial penicillin  
(10U), amoxyclav (20/10mcg), erythromycin (15mcg), gentamicin 
(10mcg), amikacin (30mcg), ciprofloxacin (5mcg), cotrimoxazole 
(1.25/23.75mcg), vancomycin (30mcg), linezolid (30mcg) and tetracy-
cline (30mcg) were used. The zone diameters were interpreted according  
to the Clinical Laboratory Standards Institute (CLSI) guidelines. Staphy-
lococcus aureus were further screened for Methicillin resistance by the 
Kirby-Bauer method by using cefoxitin (30 mcg) discs according to 
the CLSI guidelines 11.If the inhibitory zone diameter   ≤ 21mm around 
the cefoxitin disc, the strain of staphylococci was interpreted as MRSA 
strain.
The findings were statistically analyzed using descriptive statistics,  
Chi-square test (X2) and p-value (p < 0.05, statistical significant).
Results: In our study 150 HCWs were screened for MRSA, among them 
92 (61.3%) were females and 58 (38.6%) were males. (Table 1)
Out of 150 HCWs, 65(43.3%) were nurses, 46(30.6%) were doctors 
and 39 (26%) were housekeeping staff. They all were screened for nasal 
MRSA carrier.
From the 150 nasal swab samples, in 33 (22%) Staphylococcus aureus 
were isolated. Among 33 Staphylococcus aureus, Methicillin resistant 
Staphylococcus aureus (MRSA) were 9 (27.2%).
 Out of 150 healthcare workers, 33(22%) were nasal carriers of S. aureus 
and among them 9 (27.2%) were carrier of MRSA. Overall nasal carriage 
rate of MRSA was 6 %( 9/150). Highest MRSA carriage rate of 6.5 % 
(2/26) was found among Doctors. (Table 2) 
Based on their areas of work, the highest rate of s. aureus carriers were 
found in HCWs of intensive care unit (ICU) ( 34.61%,9/26) and MRSA 
carriers were found in HCWs of emergency department (15.3%,2/13) 
(Table 3).
Antibiotic susceptibility test were done for 33 isolates of Staphylococcus 
aureus. 12 antibiotic discs were used. Their susceptibility patterns were 
shown in Table 4.
 The antibiogram of the MRSA isolates revealed that resistance to 
Amoxiclav (100%), erythromycin (45%) and Gentamycin (40%). All the 

Table 1: Healthcare workers screened for Methicillin Resistant Staphylo-
coccus aureus

Category Frequency (%) Male (%) Female (%)

Doctors 46(30.66%) 28(18.66%) 18(12%)

Staff Nurses 65(43.33%) 21(14%) 44(29.33%)

House Keeping 39(26%) 09(6%) 30(20%)

Total 150 58 92

Table 2: Distribution of Staphylococcus aureus and Methicillin Resistant 
Staphylococcus aureus Carriers among Healthcare Workers

Category No. sampled  
(no =150)

S.Aureus MRSA
No. positive(carriage 

rate %)

Doctors 46 07(15.2%) 03(6.5%)

Staff Nurses 65 14(21.5%) 04(6.1%)

House Keeping 39 03(7.6%) 02(5.1%)

Total 150 24(16%) 09(6%)

Table 3: Distribution of S.aureus & MRSA among healthcare workers of 
different wards

Wards
Total  

no=150
MRSA
No=9

S.aureus
No=33

ICU 26 2(7.6%) 9(34.61%)

NICU 14 1(7.1%) 3(21.4%)

Operation Theatre 61 2(3.27%) 13(21.3%)

 Post-operative ward 37 2(5.4%) 5(13.51%)

Emergency department 13 2(15.3%) 3(23%)

Table 4: Sensitivity/Resistant Profile of Isolate

Antibiotic Agent Sensitive Resistant Percentage of sensitive 
%  (total  No = 33)

Erythromycin 18 15 54.5

Clindamycin 18 15 54.5

Amoxy-Clav acid 00 33 0

Tetracycline 29 04 87.3

Moxifloxacin 23 10 69.6

Ciprofloxacin 22 11 66.6

Vancomycin 33 00 100

Linezolid 33 00 100

Chloramphenicol 30 03 90.9

Trimethoprim-Sulfa 22 11 66.6

Cefoxitin 24 09 72.7

Gentamicin 20 13 60.6

MRSA isolates were sensitive to Linezolid (100%), vancomycin (100%) 
and Tetracycline (75%).

Risk factors associated for MRSA colonization
None of the risk factors assessed were significantly associated with the 
carriage rate of MRSA. Highest positive rate was observed in the age 
group 31 to 40 years (8.3%), followed by 21 to 30 years (6.8%) and 41 to 
50years (2.6%) (p > 0.05). The MRSA prevalence rate for male HCWs 6.8  
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Obviously, all the above mentioned studies are not fully comparable, 
since the use of HCWs from specific specialties, and the differences in 
the study design such as sample size and method of MRSA identification 
might account for the disparity in the carriage rate. In additions, carrier 
rates might be influenced to poor personal hygiene of study participants, 
poor sanitation of the hospital and difference in sampling techniques.

Limitation of study
Recent diagnostic methods for staphylococcus identification are not 
available in our institute.

CONCLUSION
In hospitals, HCWs nasal carriage of MRSA must be regularly screened 
and should be given warning of the presence of antimicrobial resistant 
pathogens. Measures to be taken to control the spread of MRSA infec-
tion which include: laboratory based surveillance, isolation of colonized 
and infected patients, use of barrier precautions and basic infection control 
measures and screening /treatment of MRSA-positive HCWs.
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Table 5: Risk factors associated with MRSA colonization during the study 
period

Associated factor MRSA carriers No(%)

Age group

21-30 5(6.8%)

31-40 3(8.3%)

41-50 1(2.6%)

51-60 0(0%)

Sex

Female 5(6.8%)

Male 4(5.4%)

Ward/Deparment

ICU 2((7.6%))

NICU 1(7.1%)

Operation theater 2(3.27)

Post-operative ward 2(5.4%)

Emergency department 2(15.3%)

Profession/Occupation 

Doctors 3(6.5%)

Nurses 4(6.1%)

housekeeping 2(5.1%)

% ( 4/58) and female HCWs 5.4 % ( 5/92) which was not statistically  
different (p > 0.05) (Table 5).
Discussion: It is necessary to detect the MRSA carriers among the  
apparently healthy hospital personnel, particularly those working in the 
critical care areas. These individuals act as a potential source of infection 
to their patients, resulting in their extended stay in the hospital. This can 
be controlled by the regular screening of the HCWs and treating them 
till they become negative for MRSA.
The carriage rate of MRSA was 6% in the present study. This was similar  
with the internationally reported range of the MRSA carriage (5.8 to  
17.8%) among the HCWs in the hospital setting by Shakya B et al.12  

Nasal carriage rate of MRSA higher (12.7 %) in Aqumas shibabaw et al, 9 

(11.43%) , Sharon et al13 and lower (2.32 %) in  Shrestha B et al 14 than this  
study. These differences can be attributed to variations in microbiological  
methods (sampling technique, culture and method of MRSA identi-
fication), local infection control standards and the local prevalence of 
MRSA.
In our study, we found that 22 %( 33/150) of the HCWs carried S.aureus 
in their anterior nares which is similar with the study reported by Sharon 
rainy et al13. S.aureus carriage rate is higher (44.1%) in Agumas shibabaw 
et al 9 study than in our study. 
S. aureus carriage rate was highest among Nurses (21.5 %) whereas 
MRSA carriage rate was highest among Doctors (6.5 %) followed by 
Nurses (6.1%) in this study. Similar results have been reported by Shibabaw  
et al9 and Malini J et al1. High risk of colonization with MRSA strains 
among doctors and nurses may be due to their frequent patient contact. 
The susceptibility testing of MRSA isolates revealed high resistance  
towards gentamycin and erythromycin (42.9 % each). Low resistance  
towards ciprofloxacin (14.3 %) and cotrimoxazole (28.6 %) indicates  
these antibiotics might be an option for empirical therapy of MRSA  
infections at our hospital. 
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