
Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial  
4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without 

further permission provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://doi.org/10.1177/1178633720970569

Infectious Diseases: Research and Treatment
Volume 13: 1–16
© The Author(s) 2020
Article reuse guidelines: 
sagepub.com/journals-permissions
DOI: 10.1177/1178633720970569

Introduction
Antimicrobial resistance is a serious global health concern that 
limits the prevention and treatment of infections, especially in 
a hospital setting. Antimicrobial resistance develops by the 
inactivation of the antibiotic, altered drug access to the target, 
modification of target, and decreased uptake.1

As early as 1942, penicillin-resistant Staphylococcus aureus 
strains were recognized, which further paved way to the devel-
opment of semisynthetic penicillins, including methicillin.2 
Methicillin-resistant Staphylococcus aureus (MRSA) is one of 
the most tenacious anti-microbial resistant pathogens reported 
in a range of infections, including the skin and wound infec-
tions, pneumonia, and bloodstream infections.3,4 The emer-
gence of MRSA through the acquisition of Staphylococcal 
cassette chromosome mec (SCCmec) was first identified in 
1960.2,5 The SCCmec carries the mecA gene that encodes the 
penicillin-binding protein (PBP2a), thereby acquiring 

resistance to all β-lactam antibiotics.5 Newer drug-resistant 
homologues of the mecA gene have been reported in the recent 
years, including mecB, mecC, and/or mecD.6

The antimicrobial resistance patterns differ geographically, 
and the Asia-Pacific region accounts for one-third of the 
world’s population reporting a steadily increasing incidence of 
MRSA in healthcare settings since the 1980s.7 Methicillin-
resistant S. aureus infection is an emerging infection in the 
Indian subcontinent with incidence rates of 25% to 50% 
reported in different parts of the country.8 According to the 
multicenter report of the Indian Council of Medical Research 
(ICMR)—Antimicrobial Resistance Surveillance network 
presented in 2015, the prevalence of MRSA was reported in 
the range of 21% to 45% across the centres ( Jawaharlal Institute 
of Postgraduate Medical Education and Research [ JIPMER], 
Puducherry; India Institute of Medical Sciences [AIIMS], 
New Delhi; Postgraduate Institute of Medical Education and 
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Research [PGIMER], Chandigarh and Christian Medical 
College [CMC], Vellore), with an overall prevalence of 37.3%. 
This study also reported a high prevalence of resistance against 
commonly prescribed antimicrobials including ciprofloxacin 
(95%) and erythromycin (91%).9

The increasing trend of good clinical practices in hospi-
tals has brought down the incidence of hospital-acquired 
MRSA infections; however, there is a steady increase in com-
munity-acquired MRSA infections, which poses challenges, 
particularly in densely populated countries like India. 
Further, the economic burden associated with the cost of 
treatment, long-term hospitalization, and the psychological 
stress considerably impact the healthcare systems across all 
regions.10

Over the past few years, several studies have reported the 
prevalence of MRSA in different clinical settings within the 
Indian subcontinent, but the results are inconsistent with lim-
ited sample sizes.8,11-13 Furthermore, few studies from the 
country suggest an impact of age and gender on MRSA 
carriage.14,15 It is imperative to understand the prevalence of 
risk factors, such as age and gender, on MRSA colonization at 
the country level to facilitate the implementation of appropri-
ate infection control measures. This systematic review and 
meta-analysis was conducted to assess the prevalence, burden 
and epidemiology of methicillin-resistant S. aureus (MRSA). 
This systemic review was also aimed to highlight the chal-
lenges in the diagnosis and management of methicillin-
resistant S. aureus (MRSA) in India (for all age groups). We 
also examined the published literature on the available treat-
ment options and the role of prevention in the management of 
MRSA in India. By summarizing the currently available data, 
our objectives were to highlight the need for the prevention of 
MRSA infections and also emphasize the role of vaccination in 
the prevention of MRSA infections in India.

Methodology
This systematic review and meta-analysis was conducted in 
accordance with the Preferred Recording Items for Systematic 
Reviews and Meta-Analysis (PRISMA).

Eligibility criteria for studies

All human studies, published from 2005/01/01 to 2020/05/13 
in English language that evaluated Indian patients of all age 
groups with a confirmed diagnosis of MRSA, were eligible for 
inclusion. We have also considered studies focusing on the 
Indian subcontinent, in particular or as one of the study sites.

Exclusion criteria for studies

All studies on MRSA patients that were conducted outside 
India or/and not conducted in the Indian population were 
excluded from the analysis. In addition, case studies, review 
articles, or studies for which full text was not available were 
excluded.

Measurements

The primary outcome of this study was the proportion of 
patients with MRSA in India. The secondary outcome was to 
determine the proportion of patients with MRSA across dif-
ferent age groups and gender from an Indian perspective.

Search strategy

We performed a systematic search on PubMed, using the key 
terms “(((Methicillin-Resistant Staphylococcus aureus) ‘or’ 
MRSA) ‘and’ Epidemiology) ‘and’ India,” “(((Methicillin-
Resistant Staphylococcus aureus) ‘or’ MRSA) ‘and’ burden) ‘and’ 
India,” “((((Methicillin-Resistant Staphylococcus aureus) ‘or’ 
(MRSA)) ‘and’ (Mortality)) ‘and’ (Morbidity)) ‘and’ (India),” 
“(((Methicillin-Resistant Staphylococcus aureus) ‘or’ (MRSA)) 
‘and’ (Prevalence)) ‘and’ (india),” “(((Methicillin-Resistant 
Staphylococcus aureus) ‘or’ (MRSA)) ‘and’ (incidences)) ‘and’ 
(India),” “((((Methicillin-Resistant Staphylococcus aureus) ‘or’ 
(MRSA)) ‘and’ (treatment)) ‘and’ (drug therapy)) ‘and’ (India),” 
“(((Methicillin-Resistant Staphylococcus aureus) ‘or’ (MRSA)) 
‘and’ (challenges)) ‘and’ (India),” “(((Methicillin-Resistant 
Staphylococcus aureus) ‘or’ (MRSA)) ‘and’ (clinical Management)) 
‘and’ (India),” “(((Methicillin-resistant Staphylococcus aureus) ‘or’ 
(MRSA)) ‘and’ (complications)) ‘and’ (India).” The search was 
performed after applying constant filters based on these addi-
tional search criteria: Article Types—Classical Article, Clinical 
Study, Clinical Trial, Clinical Trial Protocol, Clinical Trial, 
Phase I, Clinical Trial, Phase II, Clinical Trial, Phase III, 
Clinical Trial, Phase IV, Comparative Study, Consensus 
Development Conference, Controlled Clinical Trial, Evaluation 
Study, Government Document, Guideline, Historical Article, 
Meta-Analysis, Multicenter Study, Observational Study, 
Overall, Practice Guideline, Pragmatic Clinical Trial, 
Randomized Controlled Trial; Language—English; Publi-
cation Date—2005/01/01 to 2020/05/13; Species—Humans. 
Additional records were identified through other sources [the 
National Institute of Science Communication and Information 
Resources (NISCAIR), Infectious Diseases Society of America 
(IDSA), World Health Organization (WHO), Indian Council 
of Medical Research (ICMR)] using the search terms: 
“Methicillin-Resistant Staphylococcus aureus” OR “MRSA” 
AND “India.” Handsearching was also performed on Google 
Scholar using the same key terms.

Data extraction

Data was collected from all the primary studies using a struc-
tured sheet in Microsoft Excel. Any discrepancies arising while 
entering the data were sorted out by discussion among all the 
contributors. The study characteristics extracted included 
authors details, year of publication, title of study, place of study, 
and type of study. Patient parameters included the number of 
study participants and their mean age. Two reviewers were 
involved in data extraction. Any disagreements among review-
ers were resolved by discussion.
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Statistical analysis

To determine the proportion of MRSA, a meta-analysis was 
performed of 95% confidence interval (CI). Besides, a meta-
analysis using a random-effects method (DerSimonian and 
Laird method), the degree of heterogeneity (i)2 among the 
studies, was planned. The outcomes were presented as pooled 
estimates with 95% CI. The i2 test assessed variation in the 
outcome of all included studies with respect to the primary and 
secondary objectives. The meta-analyses were carried out using 
SAS version 9.4 software.

Results
A total of 229 studies were retrieved via PubMed and Google 
Scholar search, while 17 studies were obtained by handsearch-
ing. No additional studies were retrieved via ICMR, IDSA, 

WHO, and NICE database search. Around 40 relevant studies 
(Figure 1) were identified. The exclusion criteria were: were 
duplicates (70), case reports (54), does not include relevant data 
(30), does not match region and geography (06), does not 
include human participants (1), and reviews (25). All of the 40 
studies were considered for qualitative as well as the quantita-
tive synthesis of etiological agents. Ultimately, only 34 of 40 
studies were included in the MRSA meta-analysis,8,9,15-46 as 
the remaining 6 studies did not include data relevant to 
MRSA (4 efficacy studies, 1 study that described heteroresist-
ance to vancomycin among methicillin-resistant S. aureus iso-
lates, and 1 survey wherein no exact data on prevalence were 
presented).47-52 Table 1 represents the characteristics of the 
studies included in the analysis. The studies included in the 
systematic literature review did not include randomized con-
trolled trials so risk-bias analysis was not performed.

Figure 1. PRISMA flow diagram.
Abbreviations: ICMR, Indian Council of Medical Research; IDSA, infectious diseases society of America; WHO, World Health Organization; NICE, National Institute for 
Health and Care Excellence.
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Primary outcome

The meta-analysis included 16 237 patients aged between 1 
month to 93 years. Clinical diagnosis was made by polymerase 
chain reaction assay, pulsed-field gel electrophoresis typing, 
radiologic evaluations (computed tomography and magnetic 
resonance imaging), laboratory evaluations, D test, Mueller–
Hinton agar plate, antimicrobial discs methods like Kirby–
Bauer disc diffusion method, Candida skin test, enzyme-linked 
immunosorbent assay, catalase test, slide coagulase test, tube 
coagulase test, Normal Rinne and Weber test, colony morphol-
ogy, and Gram’s stain. Majority of studies used antimicrobial 
disc methods such as Kirby–Bauer disc diffusion method for 
clinical diagnosis of MRSA (Table 1).

The pooled proportion of patients with MRSA infection 
was 26.8% (95% CI: 23.2%-30.7%; I2 = 97.69%; P < .001; 
Table 2, Figure 2). The degree of heterogeneity was 
significant.8,9,15-46

Secondary outcome

According to the subgroup analysis, the prevalence of MRSA 
infection was more in males [60.4%; 95% CI 53.9%-66.5%] 
than in female [39.6%; 95% CI 33.5%-46.1%] (Table 3) while 
prevalence was more in adult (18 years and above; 68%; 95% CI 
20%-94.8%) in comparison with pediatric patients (0-18 years; 
32%; 95% CI 5%-80%) (Table 4).

A total of 10 studies8,16,18,23,28,31,36,38,41,46 identified risk fac-
tors and co-morbidities, including diabetes, tuberculosis, 
malignancy, leprosy, extremes of age, group-house inhabitants, 
high mean body temperature (101.80°F), history of preceding 
illness/upper respiratory tract infections/trauma, abnormal 
laboratory values (hemoglobin [<9.5 g%], erythrocyte sedi-
mentation rate [>35 mm/h], c-reactive protein [>32 mg/dL], 
leucocytes (>14 000 cells/109 L), absolute neutrophil count 
[(>65%]), immuno-compromised status, hospitalization in the 
last 3 months, present intake/history of antibiotics, history of 
surgical procedures, history of alcohol intake and smoking, his-
tory of intravenous drugs, history of corticosteroid intake, his-
tory of mucocutaneous candidiasis, history of dermatitis, 
history of sexually transmitted infections, socio-economic sta-
tus, chronic kidney disease, heart disease, chronic obstructive 
pulmonary disease, rheumatoid arthritis, MRSA carriage (nasal 
or axillary or perineal or hand carriage in patients), prolonged 
duration of hospital stay, and irrational use/over prescription of 
antibiotics.

Four studies conducted in India focusing on the treatment 
of MRSA infections were identified; Arbekacin sulfate 
(200 mg) has shown 79% cure rate47 and vancomycin hydro-
chloride (1000 mg BD) has shown a curate rate of 100% cure 
rate,47 78.90%,49 and 82.9%50 in 3 studies, respectively. Besides, 
2 studies suggested oritavancin as one of the treatment options 
for MRSA infections, with a cure rate of 82.30%49 and 80.1%, 
respectively.50

The survey conducted by Rampal et al, indicated an increas-
ing trend in the prevalence and associated mortality in Gram-
positive bacterial infections in critical care settings in India.52 
The limitations of the existing anti-MRSA agents necessitate 
the development of a newer agent with a broad spectrum anti-
bacterial activity along with an improved safety profile.

Discussion
In order to reduce the burden of MRSA infections, continuous 
efforts should be made to prevent the spread and emergence of 
resistance by early detection of the resistant strains and using 
proper infection control measures in the hospital setting.17 As 
most S. aureus strains are resistant to multiple antibiotics, treat-
ment of S. aureus infections may have resulting complications. 
Hence, less interest is shown toward the development of new 
antibiotics. Other reasons include high cost and limited success 
rate. In such cases, vaccination might be beneficial to high-risk 
patients (such as dialysis patients, patients at risk of endocardi-
tis, patients undergoing surgery, sports persons, prison inmates, 
and health-care workers who are the potential sources of dis-
semination of hospital-associated MRSA). Therefore, many 
researchers focus on developing vaccines and therapeutic anti-
bodies, rather than novel antibiotics, as the process is compara-
tively easy and inexpensive.17 The IDSA recommended the 
expansion of National Institute of Allergy and Infectious 
Diseases funding of both innate and adaptive immune strate-
gies to prevent and treat antimicrobial-resistant infections. The 
strategies include active vaccination, passive immunization 
with polyclonal or monoclonal antibodies, and other immune-
enhancing therapies.53

In recent years, increasing prevalence of hospital-acquired 
and community-acquired MRSA infections have been reported 
in Indian population.40,43 This meta-analysis is the first to 
report the recent prevalence estimates and burden of MRSA 
among the Indian population. We also identified the high-risk 
groups in terms of age and gender so as to improve the disease 
surveillance and interventions of MRSA.

The pooled prevalence of MRSA in our study was 26.8%. 
These findings are almost similar to the estimates from other 
regions. The meta-analysis study by Wong et al has reported an 
MRSA prevalence of 0% to 23% in community settings and 
0.7% to 10.4% in hospital settings in the Asia-Pacific region. 
Further, the study also reported a higher prevalence of commu-
nity-acquired MRSA in India (16.5%-23.5%), followed by 
Vietnam (7.9%) and Taiwan (3.5%-3.8%).54 A meta-analysis 
conducted by Wu and colleagues had reported an MRSA prev-
alence rate of 21.2% (95% CI, 18.5%-23.9%) in the healthy 
Chinese population.2 Further, the reported prevalence of 
MRSA in Ethiopia, was 30.90% [95% CI, 21.81%-39.99%], 
while in Europe and the United States the prevalence rate was 
only 1.8% (95% CI, 1.34%-2.50%).55,56

The subgroup analysis reported a higher prevalence of 
MRSA among males compared to females in the Indian pop-
ulation (60.4% vs 39.6%), thereby indicating male gender to 
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Table 2. Proportion of MRSA infection in Indian patients.

STuDy ODDS RATIO/PROPORTION 
Of PATIENTS WITH MRSA

LOWER CI uPPER CI WEIGHT

Bahubali16 0.027 0.018 0.041 3.01

Kumar et al17 0.404 0.275 0.549 2.68

Kini et al18 0.547 0.434 0.655 2.97

Rajaduraipandi et al19 0.319 0.289 0.655 3.49

Noguchi et al20 0.042 0.031 0.057 3.23

Mendem et al21 0.45 0.384 0.518 3.32

Sakthirajan et al22 0.124 0.07 0.21 2.57

Kotpal et al23 0.118 0.045 0.275 1.73

Mehndiratta et al24 1 0.94 1 0.42

Gupta et al25 0.25 0.195 0.315 3.24

Batra et al26 0.014 0.006 0.033 2.03

Rajkumar et al9 0.373 0.36 0.386 3.55

Mahapatra et al27 0.167 0.095 0.276 2.53

Ravishankar et al28 0.239 0.138 0.382 2.47

Thacker et al29 0.417 0.241 0.617 2.18

Shah et al30 0.173 0.139 0.214 3.34

Mandal et al31 0.098 0.072 0.133 3.19

Mathews et al32 0.349 0.312 0.388 3.47

Rosenthal et al33 0.54 0.51 0.571 3.51

Asati et al34 0.259 0.218 0.305 3.39

Siddaiahgari et al35 0.056 0.024 0.128 1.99

Chatterjee et al8 0.52 0.478 0.562 3.47

Eshwara et al36 0.543 0.426 0.655 2.93

Bouchiat et al37 0.522 0.42 0.622 3.06

Choudhury et al38 0.43 0.394 0.466 3.49

Mehta et al39 0.318 0.285 0.352 3.48

Abimannan et al40 0.48 0.445 0.515 3.49

Senthilkumar et al41 0.469 0.373 0.568 3.09

Chamania et al42 0.12 0.069 0.2 2.63

Nagaraju et al43 0.061 0.041 0.089 3.06

Singh et al15 0.077 0.051 0.113 3.03

(INSAR) Group44 0.41 0.404 0.416 3.56

Kumar et al45 0.609 0.524 0.688 3.19

Basavaraj et al46 0.453 0.371 0.536 3.21

Pooled proportion 0.268 0.232 0.307  

Abbreviations: MRSA, methicillin-resistant Staphylococcus aureus; CI, confidence interval.
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be a risk factor for MRSA infections. Similar to our find-
ings, multivariate analysis by Harbath and colleagues 
reported male gender as 1 of the 9 independent risk factors 
of MRSA with an odds ratio of 1.9 (1.3-2.7).57 In addition, 
a long-term study, spanning 7 years, conducted by Kupfer 
et  al suggested male gender as a significant risk factor for 

MRSA acquisition.58 Behavioral and physiological factors 
contribute to the high occurrence of MRSA in male popula-
tion. Behavioral practices that may potentially influence 
MRSA colonization and infection rates in males include per-
sonal hygiene issues (including hand hygiene and nose pick-
ing and nail-biting habit), profession (those working with 

Figure 2. forest plot displaying meta-analysis of proportion of prevalence in MRSA. Binary random effects model was applied to get pooled proportion 

and 95% confidence interval (0.268; 95% CI 0.232-0.307; P < .001).

Table 3. Prevalence of MRSA in males and females.

AuTHOR AND yEAR NuMBER Of MALE 
SuBJECTS WITH 
MRSA

NuMBER Of fEMALE 
SuBJECTS WITH 
MRSA

TOTAL NuMBER 
Of SuBJECTS 
WITH MRSA

PROPORTION LOWER CI uPPER CI

Bahubali et al16 18 – 21 0.857 0.637 0.97

Kini et al18 27 – 41 0.659 0.494 0.799

Ravishankar et al28 4 – 11 0.364 0.109 0.692

Rosenthal et al33 312 – 548 0.569 0.527 0.611

Choudhury et al38 183 – 311 0.588 0.531 0.643

Singh et al15 16 – 23 0.696 0.471 0.868

Summary 0.604 0.539 0.665

Bahubali et al16 – 3 21 0.143 0.030 0.363

Kini et al18 – 14 41 0.341 0.201 0.506

Ravishankar et al28 – 7 11 0.636 0.063 0.891

Rosenthal et al33 – 236 548 0.431 0.389 0.473

Choudhury et al38 – 128 311 0.412 0.356 0.469

Singh et al15 – 7 23 0.304 0.132 0.529

Summary 0.396 0.335 0.461
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livestock industry), and playing contact sports. The physio-
logical and immunological factors increasing the MRSA 
prevalence in males include an aggressive inflammatory 
immune response and higher levels of circulating inflamma-
tory cytokine tumor necrosis factor-α.14 Limited data on the 
association of higher gender differences and MRSA necessi-
tate further research on the association between gender 
dimorphism and higher MRSA carriage in males.

Findings from our analysis indicate a higher prevalence of 
MRSA among adults (>18 years) compared to the pediatric 
population including adolescents (68% vs 32%).59 An increased 
prevalence of MRSA in the adult population is associated with 
age-related changes including malnutrition and anatomic and 
physiologic modifications along with immune system dysfunc-
tion. Another meta-analysis by Lim et al studying the preva-
lence of MRSA in the Asia-Pacific region has reported a higher 

Table 4. Prevalence of MRSA in adult and pediatric patients.

AuTHOR NuMBER Of 
PEDIATRIC SuBJECTS 
(0-18 yEARS) WITH 
MRSA

NuMBER Of ADuLT 
SuBJECTS (18 yEARS 
AND ABOvE) WITH MRSA

TOTAL NuMBER 
Of SuBJECTS 
WITH MRSA

PROPORTION LOWER CI uPPER CI

Kini et al18 41 – 41 0.988 0.836 0.999

Sakthirajan et al22 0 – 47 0.010 0.001 0.146

Mahapatra et al27 11 – 11 0.958 0.575 0.997

Ravishankar et al28 0 – 11 0.042 0.003 0.425

Mandal et al31 36 – 36 0.986 0.818 0.999

Dube et al47 0 – 162 0.003 0.000 0.047

umashankar et al48 24 – 24 0.980 0.749 0.999

Corey et al49 0 – 204 0.002 0.000 0.038

Corey et al50 0 – 201 0.002 0.000 0.038

Chatterjee et al8 0 – 284 0.002 0.000 0.027

Eshwara et al36 8 – 38 0.211 0.109 0.368

Nagaraju et al43 24 – 24 0.980 0.749 0.999

Singh et al15 23 – 23 0.979 0.741 0.999

Summary 0.320 0.052 0.8

Kini et al18 – 0 41 0.012 0.001 0.164

Sakthirajan et al22 – 47 47 0.990 0.854 0.999

Mahapatra et al27 – 0 11 0.042 0.003 0.425

Ravishankar et al28 – 11 11 0.958 0.575 0.997

Mandal et al31 – 0 36 0.014 0.001 0.182

Dube et al47 – 162 162 0.997 0.953 1.000

umashankar et al48 – 0 24 0.020 0.001 0.251

Corey et al49 – 204 204 0.998 0.962 1.000

Corey et al50 – 201 201 0.998 0.962 1.000

Chatterjee et al8 – 284 284 0.998 0.973 1.000

Eshwara et al36 – 30 38 0.789 0.632 0.891

Nagaraju et al43 – 0 24 0.020 0.001 0.251

Singh et al15 – 0 23 0.021 0.001 0.259

Summary 0.680 0.200 0.948
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MRSA carriage prevalence among adults compared to children 
below 18 years of age. Similarly, a study by Wu et al had reported 
younger age as an influencing factor for MRSA colonization in 
healthy Chinese population.2 The existing literature on the dif-
ferences in MRSA carriage among different age groups is 
inconsistent because of the differences in the population 
included in such studies. Further studies are needed to assess 
the prevalence of MRSA across different age groups within 
similar cohorts.

The differences in prevalence across different geographic 
regions may be attributed to the methodologic variations of 
isolation and detection of MRSA, study population included 
for analysis, availability of health-care services, and the eco-
nomic level of the assessed regions.

In our analysis, we also identified the treatment options for 
MRSA. Findings from the 4 studies included in our analysis 
suggest arbekacin sulfate of 200 mg, vancomycin hydrochloride 
of 100 mg, and oritavancin as the treatment options for MRSA 
infections in India.47,49,50 Various clinical studies and system-
atic reviews have reported beneficial clinical outcomes with 
these antibiotics in the treatment of MRSA infections.60-62

The strengths of our meta-analysis is inclusion of a larger 
number of studies having a sufficiently large sample size. 
Further, as MRSA infections are a serious public health con-
cern, this meta-analysis, the first to be conducted in the Indian 
population, may provide epidemiologic data on MRSA and the 
associated risk factors.

Our study has a few limitations in terms of inclusion of 
studies that had heterogeneity in the prevalence of MRSA 
and wide variation in patient cohorts. Further prospective 
studies are required to verify these results in order to facilitate 
preventive measures for mitigating MRSA in the Indian 
subcontinent.

Conclusion
This meta-analysis documents the prevalence of MRSA in 
India, which is considerably higher than that reported in other 
Asian countries. Further, the increased prevalence of MRSA in 
male patients of age >18 years highlights the need for further 
examination in these high-risk cohorts. Appropriate surveil-
lance and preventive measures for reducing the risk of develop-
ment and transmission of MRSA in the Indian subcontinent 
are indispensable.
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