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A B S T R A C T

Background: Methicillin-resistant S.aureus (MRSA) is one of the leading causes of hospital acquired
infections and is commonly associated with significant morbidity and mortality.
Aim and Objective: This study was undertaken to understand the prevalence, recent pattern of antibiotic
susceptibility of MRSA in clinical isolates from patients attending a tertiary care hospital in Northern India.
Materials and Methods: The 460 coagulase positive Staphylococcal isolates were obtained from various
samples from 460 patients attending different OPDs and also from patients admitted in IPDs and ICUs from
January 2023 to June 2023. Antibiotic susceptibility testing was performed from the isolates and interpreted
as per standard CLSI guidelines. MRSA isolates were identified by cefoxitin (30µg) disk testing, E-test and
by VITEK 2 system.
Results: A total of 140 (30.43%) were found to be methicillin resistant. Out of 140 MRSA isolates,
109 (77.85%) were MDRSA (Multi drug resistant Staphylococcus aureus). 10 (7.14%) isolates were also
resistant to Vancomycin and 5(3.57%) of the MRSA isolates were also resistant to linezolid.
Conclusion: The overall prevalence of MRSA during the study period was 30.43%. Prevalence of MRSA
isolates was found to be significantly higher among isolates from indoor patients (57.1%) than OPD
(31.4%) and ICU patients (12.8%). Antibiotic policies based on continuous surveillance of antibiotic
resistance profiles of local strains is one of the most effective intervention to prevent MRSA infections.
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1. Introduction

Methicillin-resistant S. aureus (MRSA) is well known to
commonly cause infections of skin and soft tissue but may
also involve surgical wounds and bone and joints while
less commonly infections of urinary tract and respiratory
tract. MRSA is also implicated in life-threatening infections
of prosthetic devices like indwelling catheters. MRSA
can thrive for months in a hostile environment which
facilitates the transmission from surfaces long after its initial
deposition.1

* Corresponding author.
E-mail address: rks.mahajan@gmail.com (R. K. Mahajan).

As per systemic review and meta-analysis done on
prevalence of Methicillin-resistant S. aureus (MRSA) in
India, overall prevalence of MRSA was reported as 37%.
Zone-wise pooled prevalence of MRSA was found as 41%,
43%, 33%, 34%, 36%, and 40% respectively for north,
east, west, south, central and north-east zones.2 The results
across different states showed a predominance of MRSA in
Jammu & Kashmir with 55% prevalence while the lowest
prevalence was 21% in Maharashtra.2 Owing to its ability
to cause variety of serious health complications, MRSA has
emerged as one of the well-known etiologic agents for a
wide variety of infections in both hospital and community
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setting. Colonized healthcare workers (HCWs) and patient-
contaminated surfaces act as reservoirs and promote cross-
infection to other patients, healthcare workers and may also
involve the community.3

S. aureus possesses various potent virulence factors
which contribute in its ability to act as pathogen or to
persist as a commensal and also in developing antimicrobial
resistance.4 WHO in 2014 published a data where 80% of
Staphylococcus aureus infections were to be of multidrug
resistant Staphylococcus aureus (MRSA).5

Presence of mecA gene sequence in MRSA generates
transpeptidase PB2a which lowers the binding affinity of
MRSA to beta-lactam antibiotics and makes it resistant to
this group of antibiotics.1,6

This study was undertaken to study the prevalence, recent
pattern of antibiotic susceptibility of MRSA in clinical
isolates from patients attending a tertiary care hospital in
Northern India.

2. Materials and Methods

2.1. Study design

This study was retrospective, conducted from Jan 2023 to
June 2023 in Department of Microbiology of a tertiary care
centre in North India.

2.2. Sample collection method

The 460-coagulase positive Staphylococcal isolates were
obtained from various samples of the patients (N=460)
attending different OPDs and also from patients admitted in
IPDs and ICUs. Staphylococcal isolates were taken mainly
from samples such as respiratory fluids (sputum, bronchial
washings, Endotracheal aspirates etc), endotracheal catheter
tips and pus samples (aspirates and swabs). Other swabs
received were collected from ear, nasal swabs and throat.
Genital specimens such as High vaginal swabs were
included in the study as well.

2.3. Processing of samples

The collected samples were inoculated on two types of
agar media, 5% sheep blood agar and MacConkey’s agar
(HiMedia, New Delhi, India), and subsequently incubated
at 37◦C for 24-48 h, and then the plates were observed for
bacterial growth. Beta haemolytic colonies in blood agar
plates were taken for gram’s staining and biochemical tests
were performed for confirmation of bacterial pathogens.
S. aureus isolates were identified depending upon colony
morphology and standard biochemical tests like catalase,
coagulase test (slide and tube), etc.

2.4. Antibiotic susceptibility testing

Kirby Bauer’s’ disc diffusion technique was used to detect
the antibiogram of the isolates.7 Clinical and Laboratory

Standards Institute (CLSI) 2022 recommendations were
followed. Co-trimoxazole (1.25/23.75µg), clindamycin
(2µg), vancomycin (30µg), ciprofloxacin (5µg), gentamicin
(10µg), erythromycin (15µg), tetracycline (30µg), linezolid
(30µg), and penicillin (10 Units) were also tested for
sensitivity. All the discs were obtained from Hi-media
(Mumbai HiMedia, Maharashtra, India). Inoculum with
a turbidity of 0.5 McFarland standard was prepared by
making a saline suspension of isolated colonies from blood
agar plate and as per CLSI guidelines five discs were
applied on a 100mm Mueller Hinton agar plate.8 For quality
control of antimicrobial susceptibility for disc diffusion
S. aureus ATCC 25923 strain was used. MRSA isolates
were identified by cefoxitin (30µg) disc testing and MIC
by E (Epsilometer)-test (Liofilchem, Italy). Cefoxitin Disc
diffusion test was performed by making inoculum of test
isolate. Subsequently test isolate was incubated for 2-
3 hours and then isolate turbidity was matched to 0.5
McFarland standard. After standardization of inoculum,
MHA plate was inoculated for lawn culture and cefoxitin
disc 30 µg was placed and plate was incubated for 35◦C
for 18-24 hour. The < 22mm cefoxitin disk (30µg) zone
was considered as Methicillin resistance as per CLSI 2022
guidelines. E-test was performed on Mullar-Hilton Agar
plate. Test stain was lawn cultured on plate. Oxacillin strip
was applied on the inoculated plate further plates were
incubated at 35◦C for 18-24 hour. MIC observed where
ellipse of zone of resistance was intersected. MRSA is
considered when MIC of ≥4µg/ml. All MRSA isolates
were also tested by VITEK 2 system (bioMérieux, Marcy-
l’Étoile, France) as per manufacturer’s instructions.

3. Results

The < 22mm cefoxitin disk (30µg) zone was considered
as Methicillin resistance as per CLSI 2022 guidelines.
Among the total 460 coagulase positive Staphylococcus,
140 (30.43%) were found to be methicillin resistant. Out of
140 MRSA isolates, 80 (57.1%) were from indoor wards
(non-ICU), 44 (31.4%) from OPD and 16 (12.8%) were
from ICU patients. (Figure 1)

Maximum isolation of MRSA was obtained from pus
swabs and tissue samples (55%) followed by respiratory
samples (17.14%) and catheter tips (12.85%). Less isolation
was observed from throat and ear swabs (7.8%), pus
aspirates (5%) and genital swabs (2.14%) (Table 1).

All (100%) isolates were found resistant to Penicillin.
Majority of the MRSA isolates exhibited resistance
to ciprofloxacin (95.7%) while 75.7% isolates were
found resistant to erythromycin. Resistance to gentamicin,
clindamycin, cotrimoxazole and tetracycline were 43%,
35.7%, 35.7% and 31.4% respectively. (Figure 2)

10 (7.14%) isolates out of 140 MRSA were also resistant
to Vancomycin. These included 7 isolates from pus swabs,
2 from catheter tips and 1 from ETA. 5 (3.57%) MRSA
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Figure 1: Distribution of MRSA isolates as per hospital setting

Table 1: Percentage distribution of MRSA as per respective
samples

Sample type Percentage distribution of
MRSA as per samples

(N-140)
Pus Swabs (SSTIs) and
tissues

77 (55%)

Respiratory (BAL, sputum,
ETA)

24 (17.14%)

Catheter tips 18 (12.85%)
Throat swabs and ear swabs 11 (7.8%)
Pus aspirates 7 (5%)
Genital swabs 3 (2.14%)

SSTIs: Skin and soft tissue infections; BAL: Bronchoalveolar lavage;
ETA: Endotracheal aspirate

Figure 2: Antibiotic resistance pattern among MRSA isolates

isolates were also resistant to linezolid. All the linezolid
isolates were obtained from pus swabs, collected from
superficial skin infections.(Figure 2)

Out of 140 MRSA isolates, 109(77.85%) were MDRSA
(Multi drug resistant Staphylococcus aureus i.e. non-
susceptible to ≥ 3 classes of antimicrobials).

4. Discussion

Staphylococcus spp. remains the leading cause of skin and
soft tissue infections within the community. Moreover, its
endemicity has made it an important nosocomial pathogen
in Indian hospital settings. The prevalence of MRSA in our
study population was observed as 30.43%. This correlates
with the reports from other studies stating the incidence
of MRSA around 25% in western India to around 50% in
Southern India.9,10 In a study conducted in north India,
the prevalence of MRSA was found to be 46% and
MRSA isolates were observed to be more resistant to other
antibiotics than MSSA.11

According to ICMR 2022 report the overall prevalence
of MRSA was found to be 44.5%.12 The majority of
MRSA isolates (55%) were obtained from cases of skin
and soft tissue infections. The findings align with a
study published by Indian Network for Surveillance of
Antimicrobial Resistance (INSAR) group, which included
observations from 15 Indian tertiary care centres over the
period of two years. The proportion of MRSA from skin and
soft tissue infections was also higher (51.5%) as per ICMR
report 2022.12,13 Throat swab and genital specimens were
predominantly received from outpatients, while S. aureus
isolates from tissue, catheter tips and fluid from sterile body
sites were predominantly received from inpatients.

The majority of isolates were obtained from IPD patients
(57.1%) followed by OPD (31.4%) patients in our study.
Overall MRSA rates among S. aureus isolates were lowest
in OPD (40.1%), moderate among ward isolates (47.3%)
and highest among isolates obtained from ICU patients
(50.1%) as per ICMR report 2022.12

In India, Hospital-acquired MRSA (HA-MRSA) has
always been a major cause of nosocomial infections but
cases of Community acquired MRSA (CA-MRSA) are also
being reported with increased frequency. A study reported
70% cases of CA-MRSA having SCCmec IV and SCCmec
V genes, among 412 cases of MRSA isolated mainly from
skin and soft tissue infections.14 The prevalence of MRSA
in our ICU setting (12%) was much lower when compared
to other studies.15,16 The prevalence of MRSA in ICUs is
recognized as a benchmark for hospital infection-control
practices.

Glycopeptide antibiotics are commonly used to treat
MRSA and MDRSA infections and vancomycin is
considered as drug of choice. Indiscriminate use of
vancomycin results in increasing drug resistance and as
a risk factor for developing VRSA. So, glycopeptide
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antibiotics should be used only as reserve drug for life-
threatening MDR MRSA infections.1,11 The prevalence
of LR-MRSA was 3.57% in this study. MDRSA strains
having additional resistance to linezolid (Linezolid-resistant
MRSA, LR-MRSA) and Tigecycline are also being reported
from India.17,18

The emergence of multiple drug resistance among
Staphylococcus aureus isolates is a significant concern,
though the exact prevalence and clinical implications have
yet to be determined. The prevalence of MDRSA in this
study was 77.85%. Similar findings were observed by a
recent study published from another northern India hospital,
stating the MDRSA prevalence as 73%.11 The association
of multidrug resistance with MRSA increases the problem
as very limited options are available in terms of antibiotic
treatment to be given to the patient. It is noteworthy
to mention here that, as per our study, co-trimoxazole
and tetracycline has re-emerged as a sensitive group of
drugs, when compared to other class of drugs, which
can be incorporated as appropriate empirical treatment as
per antibiotic policy of the hospitals, sparing the higher
groups of antibiotics. The similar finding was published
by another study, where percentage resistance of co-
trimoxazole and tetracycline were both reported to be
25%.19 As per ICMR report 2022, the susceptibility to
most antibiotics was observed least among ICU isolates
and highest among OPD isolates of S. aureus including
MRSA and coagulase-negative Staphylococcus (CONS).
Methicillin-sensitive S. aureus (MSSA) isolates were found
to be more susceptible to tetracycline, clindamycin, co-
trimoxazole, erythromycin and ciprofloxacin compared to
MRSA. Excellent in-vitro activity (100% against MRSA
isolates) was observed for anti-MRSA antibiotics such
as vancomycin and tigecycline.12 Resistance to Linezolid
among MRSA, CONS and MSSA isolates showed rates of
2.1%, 0.9% and 0.6% respectively. The variation in MRSA
prevalence across different regions may be observed due to
the different antibiotic usage depending upon areas, hospital
antibiotic policies and infection control policy.12

5. Conclusion

The overall prevalence of MRSA during the study period
was 30.43%. Maximum Isolation of MRSA was obtained
from pus swab and tissue samples (55%). Prevalence of
MRSA was found to be more among indoor patients
(57.1%) than outdoor patients (31.4%) and ICU (12.8%).

Antibiotic selection as per antibiotic protocols based on
continuous surveillance of antibiotic resistance profiles of
local strains is one of the most effective intervention to
prevent MRSA infections. If culture sensitivity results in
a MSSA isolate the treating physician should de-escalate
the antibiotic to beta-lactams. Linezolid and glycopeptide
antibiotics should only be recommended to be used in
confirmed cases of MRSA. A local antibiogram should be

available with the clinicians to start with the therapeutic
drug, while awaiting for the AST report. Ours is a country
where rampant use and prescription of antibiotic is very
usual. With no check on antibiotic use in humans, poultry
and livestock, surveillance is our only last hope.

6. Conflict of Interest

None.

7. Source of Funding

None

References
1. Tong SYC, Davis JS, Eichenberger E, Holland TL, Fowler VG.

Staphylococcus aureus Infections: Epidemiology, Pathophysiology,
Clinical Manifestations, and Management. Clin Microbiol Rev.
2015;28(3):603–61.

2. Patil SS, Suresh KP, Shinduja R, Amachawadi RG, Chandrashekhar S,
Pradeep S, et al. Prevalence of Methicillin-Resistant Staphylococcus
aureus in India: A Systematic Review and Meta-analysis. Oman Med
J. 2022;37(4):e440.

3. Oogai Y, Matsuo M, Hashimoto M, Kato F, Sugai M, Komatsuzawa
H. Expression of Virulence Factors by Staphylococcus aureus Grown
in Serum. Appl Environ Microbiol. 2011;77(22):8097–8105.

4. Price JR, Cole K, Bexley A, Kostiou V, Eyre DW, Golubchik T, et al.
Transmission of Staphylococcus aureus between health-care workers,
the environment, and patients in an intensive care unit: a longitudinal
cohort study based on whole-genome sequencing. Lancet Infect Dis.
2017;17(2):207–14.

5. World Health Organization. Antimicrobial resistance: global report on
surveillance. World Health Organization; 2014. Available from: https:
//www.who.int/publications/i/item/WHO-HSE-PED-AIP-2014.2.

6. Fuda CCS, Fisher JF, Mobashery S. β-Lactam resistance in
Staphylococcus aureus: the adaptive resistance of a plastic genome.
Cell Mol Life Sci. 2005;62(22):2617–33.

7. Baird D. Staphylococcus: Cluster forming gram positive cocci. In:
Collee JG, Fraser AG, Marmion BP, Simmons A, editors. Mackie
and McCartney Practical Medical Microbiology. vol. Vol 2. London:
Churchill Livingstone; 1996. p. 245–61.

8. CLSI. Performance Standards for Antimicrobial Susceptibility
Testing; Eighteenth Informational Supplement. Wayne PA: Clinical
and Laboratory Standards Institute; 2008. Available from: https:
//webstore.ansi.org/preview-pages/CLSI/preview_M100-S18.pdf.

9. Patel AK, Patel KK, Patel KR, Shah S, Dileep P. Time trends in the
epidemiology of microbial infections at a tertiary care centre in west
India over last 5 years. J Assoc Physicians India. 2010;58:37–40.

10. Gopalakrishnan R, Sureshkumar D. Changing trends in antimicrobial
susceptibility and hospital acquired infections over an 8 year period
in a tertiary care hospital in relation to introduction of an infection
control programme. J Assoc Physicians India. 2010;58:25–31.

11. Arora S, Devi P, Arora U, Devi B. Prevalence of Methicillin- resistant
Staphylococcus aureus (MRSA) in a tertiary care hospital in northern
India. J Lab Physicians. 2010;2(2):78–81.

12. ICMR. Annual Report Antimicrobial Resistance Research
and Surveillance Network; 2022. Available from: https:
//main.icmr.nic.in/sites/default/files/upload_documents/AMRSN_
Annual_Report_2022.pdf.

13. Rajkumar S, Sistla S, Manoharan M, Sugumar M, Nagasundaram
N, Parija SC, et al. Prevalence and genetic mechanisms of
antimicrobial resistance in Staphylococcus species: A multicentre
report of the Indian council of medical research antimicrobial
resistance surveillance network. Indian J Med Microbiol. 2017;35:53–
60.

https://www.who.int/publications/i/item/WHO-HSE-PED-AIP-2014.2
https://www.who.int/publications/i/item/WHO-HSE-PED-AIP-2014.2
https://webstore.ansi.org/preview-pages/CLSI/preview_M100-S18.pdf
https://webstore.ansi.org/preview-pages/CLSI/preview_M100-S18.pdf
https://main.icmr.nic.in/sites/default/files/upload_documents/AMRSN_Annual_Report_2022.pdf
https://main.icmr.nic.in/sites/default/files/upload_documents/AMRSN_Annual_Report_2022.pdf
https://main.icmr.nic.in/sites/default/files/upload_documents/AMRSN_Annual_Report_2022.pdf


174 Sharma et al. / Indian Journal of Microbiology Research 2024;11(3):170–174

14. D&apos;souza N, Rodrigues C, Mehta A. Molecular characterization
of methicillin-resistant Staphylococcus aureus with emergence of
epidemic clones of sequence type (ST) 22 and ST 772 in Mumbai,
India. J Clin Microbiol. 2010;48(5):1806–11.

15. Datta P, Vasdeva HR, Chander J. Optimization of multiple muco-
cutaneous site sampling method for screening MRSA colonization in
ICU. Indian J Crit Care Med. 2013;17(4):243–5.

16. Wattal C, Goel N, Oberoi JK, Raveendran R, Datta S, Prasad KJ.
Surveillance of multidrug resistant organisms in tertiary care hospital
in Delhi, India. J Assoc Physicians India. 2010;58:32–6.

17. Rajan V, Prakash PH, Gopal S. Occurrence of linezolid-resistant
Staphylococcus haemolyticus in two tertiary care hospitals in Mysuru,
South India. J Glob Antimicrob Resist. 2017;8:140–1.

18. Kumar M. Multidrug-Resistant Staphylococcus aureus, India,
2013–2015. Emerg Infect Dis. 2013;22(9):166–7.

19. Kaur DC, Chate SS. Study of antibiotic resistance pattern in
methicillin resistant Staphylococcus aureus with special reference to
newer antibiotic. J Glob Infect Dis. 2015;7(2):78–84.

Author biography

Shiwangi Sharma, Associate Consultant
 

 

https://orcid.org/0009-0007-
6473-1039

Supriya Sachan, Senior Resident
 

 

https://orcid.org/0000-0001-6296-
9966

Zobiakhlui Chhakchhuak, Senior Resident
 

 

https://orcid.org/0000-
0002-7645-4573

Aayushi Dhawan, Senior Resident

Rakesh Kumar Mahajan, Professor
 

 

https://orcid.org/0000-0002-0232-
6229

Cite this article: Sharma S, Sachan S, Chhakchhuak Z, Dhawan A,
Mahajan RK. Pattern of methicillin resistant Staphylococcus aureus
(MRSA) in clinical isolates from a tertiary care hospital. Indian J
Microbiol Res 2024;11(3):170-174.

https://orcid.org/0009-0007-6473-1039
https://orcid.org/0009-0007-6473-1039
https://orcid.org/0009-0007-6473-1039
https://orcid.org/0000-0001-6296-9966
https://orcid.org/0000-0001-6296-9966
https://orcid.org/0000-0001-6296-9966
https://orcid.org/0000-0002-7645-4573
https://orcid.org/0000-0002-7645-4573
https://orcid.org/0000-0002-7645-4573
https://orcid.org/0000-0002-0232-6229
https://orcid.org/0000-0002-0232-6229
https://orcid.org/0000-0002-0232-6229

	Introduction
	Materials and Methods
	Study design
	Sample collection method
	Processing of samples
	Antibiotic susceptibility testing

	Results
	Discussion
	Conclusion
	Conflict of Interest 
	Source of Funding 

