
WJPMT Vol 1 [2]July 2015 

High level of MRSA colonization in health care worker: alarm 
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The aim of the study was to investigate probable carrier rate of the healthcare workers and scre
MRSA as they could pose a potential risk factor for nosocomial transmission when the same carrier are exposed to the 
hospital setting during their clinical postings.
doctors. Sterile cotton swabs moistened with glucose broth were used for sample collection. Swabs were cultured on to 
nutrient agar, blood agar, and mannitol salt agar, incubated at 35 
standard methods according to CLSI guidelines. Methicillin resistance was detected by using cefoxitin disc 30μgm on 
Mueller Hinton agar with 4% NaCl. Of the 100 samples screened 30(30%) strains of Staphylococcus aureus were 
isolated, out of which 16 (53.33%) were Methicil
methicillin sensitive Staphylococcus aureus 
aureus in our study was 16% with the highest rate being seen among the nur
carriage rate was lesser (10.52%) as compared to the nursing staff. Chest department samples showed higher carriage 
rate (33.33%) followed by pediatrics department (28.57%).
with patients are at risk of acquisition and colonization with antimicrobial resistant bacteria especially 
hand colonization is the primary mean of cross transmission. Simply education of HCWs on hygienic measures especially 
proper hand wash is the key to overcome 
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INTRODUCTION 
Asymptomatic carriage of Staphylococcus aureus
prevalence, especially in healthcare workers 
carriage of MRSA among hospital personnel as exposure to the hospital environment increases their   
potential risk of being colonized by different pathogens including 
ecological niche for S.aureus is anterior nares
infections to themselves and to others.
recognized as an important nosocomial pathogen worldwide
persistent nasal carriers of this potential pathogen and 60% harbor the organism intermittently and 
appear to play a key role in the epidemiology and pathogenesis of infection
significant morbidity and mortality in both the community and hospital settings. Treatment of infection 
caused by MRSA has become more problematic since MRSA
and the treatment options are limited significantly. Patient
healthcare settings primarily occurs via carriage on the hands of healthcare workers
carriers among this population is necessary for nosocomial infection control
healthcare workers colonized with MRSA, combined with other precautions and taking care of hand 
hygiene has been helpful in reducing transmission and control
study and its importance of screening for healthy carriers of MRSA.  In this study, we investigated the 
probable carrier rate of the healthcare workers and screened for carriers of MRSA as they could pose a 
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ABSTRACT 
of the study was to investigate probable carrier rate of the healthcare workers and scre

MRSA as they could pose a potential risk factor for nosocomial transmission when the same carrier are exposed to the 
hospital setting during their clinical postings. A total of 100 nasal swabs were collected from the nursing staff and 
doctors. Sterile cotton swabs moistened with glucose broth were used for sample collection. Swabs were cultured on to 
nutrient agar, blood agar, and mannitol salt agar, incubated at 35 ˚C for 48 hrs. Staphylococcus aureus 

according to CLSI guidelines. Methicillin resistance was detected by using cefoxitin disc 30μgm on 
Mueller Hinton agar with 4% NaCl. Of the 100 samples screened 30(30%) strains of Staphylococcus aureus were 
isolated, out of which 16 (53.33%) were Methicillin resistant Staphylococcus aureus (MRSA) and 14 (46.66%) were 

Staphylococcus aureus (MSSA). The overall carriage rate of methicillin resistant 
in our study was 16% with the highest rate being seen among the nursing staff (19.35%) and clinical staff 

carriage rate was lesser (10.52%) as compared to the nursing staff. Chest department samples showed higher carriage 
rate (33.33%) followed by pediatrics department (28.57%). The present study revealed that HCWs who ha
with patients are at risk of acquisition and colonization with antimicrobial resistant bacteria especially 
hand colonization is the primary mean of cross transmission. Simply education of HCWs on hygienic measures especially 

er hand wash is the key to overcome MRSA infection in ICUs. 
Health care workers (HCWs), Nasal Carrier, Staphylococcus aureus, Methicillin resistant 

Staphylococcus aureus in healthy individuals has been shown to have a high 
prevalence, especially in healthcare workers 1, 2, 3.   Evidences are there to suggest there is increase in 
carriage of MRSA among hospital personnel as exposure to the hospital environment increases their   

tential risk of being colonized by different pathogens including Staphylococcus aureus
is anterior nares5. Colonization is an established risk factor for subsequent 

infections to themselves and to others. Methicillin-resistant Staphylococcus aureus 
recognized as an important nosocomial pathogen worldwide6.  Approximately 20% of healthy adults are 
persistent nasal carriers of this potential pathogen and 60% harbor the organism intermittently and 

r to play a key role in the epidemiology and pathogenesis of infection7, 8.  MRSA 
significant morbidity and mortality in both the community and hospital settings. Treatment of infection 

has become more problematic since MRSA strains are resistant to all β
and the treatment options are limited significantly. Patient-to-patient transmission of MRSA within 
healthcare settings primarily occurs via carriage on the hands of healthcare workers
carriers among this population is necessary for nosocomial infection control
healthcare workers colonized with MRSA, combined with other precautions and taking care of hand 
hygiene has been helpful in reducing transmission and controlling spread 11. This formed the basis for our 
study and its importance of screening for healthy carriers of MRSA.  In this study, we investigated the 
probable carrier rate of the healthcare workers and screened for carriers of MRSA as they could pose a 
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of the study was to investigate probable carrier rate of the healthcare workers and screened for carriers of 
MRSA as they could pose a potential risk factor for nosocomial transmission when the same carrier are exposed to the 

A total of 100 nasal swabs were collected from the nursing staff and 
doctors. Sterile cotton swabs moistened with glucose broth were used for sample collection. Swabs were cultured on to 

Staphylococcus aureus was identified by 
according to CLSI guidelines. Methicillin resistance was detected by using cefoxitin disc 30μgm on 

Mueller Hinton agar with 4% NaCl. Of the 100 samples screened 30(30%) strains of Staphylococcus aureus were 
(MRSA) and 14 (46.66%) were 

(MSSA). The overall carriage rate of methicillin resistant Staphylococcus 
sing staff (19.35%) and clinical staff 

carriage rate was lesser (10.52%) as compared to the nursing staff. Chest department samples showed higher carriage 
The present study revealed that HCWs who have contact 

with patients are at risk of acquisition and colonization with antimicrobial resistant bacteria especially MRSA. Transient 
hand colonization is the primary mean of cross transmission. Simply education of HCWs on hygienic measures especially 

, Methicillin resistant Staphylococcus 

thy individuals has been shown to have a high 
Evidences are there to suggest there is increase in 

carriage of MRSA among hospital personnel as exposure to the hospital environment increases their   
Staphylococcus aureus.4. The main 

. Colonization is an established risk factor for subsequent 
Staphylococcus aureus (MRSA) has been 
Approximately 20% of healthy adults are 

persistent nasal carriers of this potential pathogen and 60% harbor the organism intermittently and 
MRSA infections cause 

significant morbidity and mortality in both the community and hospital settings. Treatment of infection 
strains are resistant to all β-lactam antibiotics 

patient transmission of MRSA within 
healthcare settings primarily occurs via carriage on the hands of healthcare workers9. Screening for MRSA 
carriers among this population is necessary for nosocomial infection control10. Identification of 
healthcare workers colonized with MRSA, combined with other precautions and taking care of hand 

. This formed the basis for our 
study and its importance of screening for healthy carriers of MRSA.  In this study, we investigated the 
probable carrier rate of the healthcare workers and screened for carriers of MRSA as they could pose a 
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potential risk factor for nosocomial transmission when the same carrier are exposed to the hospital 
setting during their clinical postings. 
 
MATERIAL AND METHOD 
Study area: The study was conducted in a Tertiary Care Hospital of Indore, India. A total of 100 nasal 
swabs from health care workers have been collected as per standard policy protocols. Ethical 
consideration: Before samples were collected; information regarding the study was explained to the 
Ethical Committee of the Institute and health care workers, after getting approval oral consent for 
participation in the study was obtained. 
Questionnaire: Relevant and detailed history was collected and only those personnel were included in 
the study who had not taken any antibiotic 7 days before sample collection. Specimen collection: Nasal 
swab: Sterile cotton tipped swab was moistened in a culture tube containing 2 ml of glucose broth. Swab 
was wrung out within the tube, swirled inside the anterior nares for five clockwise and five counter 
clockwise rotations re-introduced into the culture tube and wrung out 12. 
Processing and identification: Nasal specimens collected from a tertiary care hospital were processed 
at the medical microbiology laboratory IMCH as per (CLSI, 2008)13. Specimens have been inoculated on 
blood agar to look for β-hemolysis of S.aureus, nutrient agar was used for the direct colony identification, 
and mannitol salt agar (MSA) have been used as selective media for the isolation of S.aureus and 
incubated at 35˚C for 48 hrs. All isolates were identified routinely by Grams stain, Catalase test, Coagulase 
test and Mannitol Salt agar (MSA) test. The identification of organisms was based on cellular, cultural and 
biochemical characteristics. Detection of MRSA: Resistance to methicillin was detected with the cefoxitin 
(30 μg) Disk Diffusion Test (Bauer et al., 1966)14 and interpreted according to (CLSI, 2009). A diameter of 
≥22 mm was considered as susceptible and ≤21 mm as resistant as per (CLSI, 2010)15. 
Results: 
A total of 100 nasal swabs were collected of which 62 were from the nursing staff and 38 were from the 
clinical doctors (Table-1).Out of 100 samples, 30 (30%) showed growth of S.aureus. Overall 16 (16%) 
showed carriage of MRSA and among S.aureus 53.33% were MRSA (Table-2).Of the 38 swabs (clinical 
doctors) 14(20%) strains of Staphylococcus aureus were isolated. Out of which 4(11.7%) were methicillin 
resistant Staphylococcus aureus and 10 (8.3%) were methicillin sensitive Staphylococcus aureus (MSSA) 
(Table-3). Of the 62 swabs (nursing staff), 16(23.6%) strains of Staphylococcus aureus were isolated. Out 
of which 12(12.2%) strains were methicillin resistant Staphylococcus aureus and 04(11.4%) strains were 
methicillin sensitive Staphylococcus aureus (MSSA) (Table-4).Out of total MRSA isolated (16%), 12 were 
from nursing staff and 4 were from clinical doctors (Table-3&4). Among various department samples, 
MRSA positive samples were found in chest ward of (33.33%), pediatrics (28.57%), dental surgery (25%), 
gynecology (25%), medicine ICU (14.28) and Orthopedics (12.5%). 
 
Table1: Distribution of samples 
Total Clinical doctors Nursing 

staff 
100 38 62 
 
Table2: Isolation rate of Staphylococcus aureus and MRSA 
Total 
samples 

Total Staphylococcus aureus isolated 

S.aureus MRSA MSSA 
100 30 (30%) 16(16%) 14(14%) 

 MRSA MSSA   
16(53.33%) 14(46.66%) 

 
Table-3: Clinical doctors 
Total 
specimen 

S.aureus 
isolated 

MRSA MSSA 

38 14(36.84%) 04(10.52%) 10(26.31%) 
 
Table-4: Nursing staff 
Total 
specimen 

S.aureus 
isolated 

MRSA MSSA 

62 16(25.80%) 12(19.35%) 04(6.45%) 
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Table5: Department wise MRSA isolated 
Department No. of samples 

processed 
Staphylococcus 
aureus 

MRSA MSSA 

Medicine ICU 14 02(14.28%) 02(14.28%)  
Pediatrics NICU 14 06(42.85%) 04(28.57%) 02(14.28%) 
Orthopedics ward 16 02(12.5%) 02(12.5%)  
Gynecology ward 08 02(25%) 02(25%)  
Laboratory HCW 18 06(33.33%)  06(33.33%) 
Surgery 08 00(00%)   
Tuberculosis ward 06 02(33.33%) 02(33.33%)  
Dental surgery 16 10(62.5%) 04(25%) 06(37.5%) 
 
DISCUSSION 
Medical personnel have been traced as source of infection in many outbreaks of MRSA in hospitals16. The 
reservoir for Staphylococcus aureus is anterior nares5.Colonization provides a reservoir from which 
bacteria can be introduced when host defenses are breached, whether by surgery, aspiration, insertion of 
an indwelling catheter, or simply by shaving. In a study of bacteremia, blood isolates were identical to 
nasal isolates in 82% of patients17. Accurate and rapid detection of MRSA is important not only for 
choosing appropriate antibiotic therapy for the individual patient; but also for control of the endemicity 
of MRSA18. We have assessed the prevalence of colonization of MRSA among health care workers and thus 
the possibility of its spread in hospital. Results of bacteriological study of nasal swabs from participating 
HCWs were revealed that S.aureus strains were isolated from 30% HCWS. Among S. aureus isolates 
53.33% were MRSA strain; the overall MRSA carriage rate was 16%. This proves that S. aureus remains 
one of the most frequently encountered nosocomial pathogen. Human carriers are predominantly 
colonized by S. aureus in the nares and may contaminate their hands19. MRSA has become predominant 
form of clinically significant S. aureus within Hospitals20. The results of this study regarding the carriage 
rate of MRSA are nearly similar to those reported by Opal et al.(1990), who found high rates (56%) of S. 
aureus colonization among nurses, 65% of which were MRSA21. Also Badawi et al.(2001), and Kamp et 
al.(2003), in their studies reported similar rates of nasal carriage of S. aureus but much lower rates of 
MRSA carriage (26% and 5%; 33.8% and 0.7% respectively22,23). Higher nasal carriage rate (33% and 
48%) for S. aureus of HCWs has been reported in two Pakistani studies24, 25. Prevalence of nasal carriage 
of S. aureus in other countries is also different (16.8-56.1%) 8. This difference may be due, in part, to 
differences in geographical distribution, differences in the quality and size of samples and the culture 
methods used to detect S. aureus. Varying rates for MRSA carriage by HCWs are reported in Pakistan 
(14%) and India (39.7%) 25, 26. The high carriage rate of MRSA in our study can be attributed to several 
factors e.g. high prevalence of MRSA among patient which increases the exposure potential among the 
participating HCWs23. One study done Jain K et al. (2014) on Bacteriological profile of post-surgical 
wound infection along with special reference to MRSA in central India, Indore states higher prevalence of 
MRSA among patients and thus health care workers having direct patient contact have higher carriage 
rate27.Suboptimal infection control practices have a strong influence on the possibility of transmission 
between patients and HCWs28. These include; failure to perform active surveillance cultures to identify 
colonized patients, HCWs compliance with hand hygiene and incomplete use of protective barrier 
equipments. In our study, nursing staff showed higher carriage rate than doctors. This can be explained 
by the fact that HCWs having direct patient contact have higher carriage rate than those who have lesser 
contact29. Study done by Lakshmi S. Kakhandki et al.(2012)  states higher carriage rate in nursing staff 
than clinical doctors which is in accordance to our study30.  Among various department samples, highest 
rate was found in chest department followed by pediatrics department. This is in accordance with the 
study done by Cesur and Cokca( 2004) , who found that the highest rate of MRSA carriage was in chest 
department31. Also study done by Sayed Mustaq Ahmed et al.(2013) reported highest prevalence rate of 
MRSA in NICU followed by SICU32. 
 
CONCLUSION 
Our study revealed that health care workers were the potential colonizers of methicillin resistant 
Staphylococcus aureus. These carriers may serve as reservoir and disseminator of MRSA, and should be 
treated with mupirocin 3 times daily for 5 days. So regular screening of carriers is required for the 
prevention of nosocomial infection. Initial educational programs need to be followed by reinforcement 
and infection control staff should evaluate intrahospital compliance and identify lapses for further 
measures and education. 
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