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Changing trends in resistance pattern of
methicillin resistant staphylococcus aureus in a
tertiary care hospital, Maharashtra, India
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Abstract

Background: Staphylococcus aureus is a common cause of hospital and community -acquired infections worldwide. The
resistance patterns of prevalent Methicillin Resistant Staphylococcus aureus (MRSA) strains in any setup are liable to
continuous changes over a period of time. Materials and Methods: 167 Staphylococcus aureus isolated from various
clinical specimens were tested for Methicillin resistance using Cefoxitin disc. Antimicrobial susceptibility testing was
performed by Kirby Bauer disk diffusion method. Results: A total of 64.67% MRSA were detected. Out of these,
15.74% were community-acquired MRSA (CA-MRSA) and 84.23% were hospital-acquired MRSA (HA-MRSA).We
observed an increased resistance towards Ciprofloxacin and Erythromycin as compared to a previous study done in the
same hospital. All MRSA isolates were sensitive to Vancomycin, Linezolid. Inducible clindamycin resistance was higher
amongst HA-MRSA (14.29%) as compared to CA- MRSA (11.76%).Conclusion: The reported rate of MRSA incidence
is alarming. Periodic surveillance of antimicrobial susceptibility pattern, formulation of a definite antibiotic policy,
patient isolation, implementation of proper personal hygiene, hand washing will be helpful.
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includes penicillin, methicillin, cephalosporins and to
various other groups of antimicrobial agents.*

Once prevalent in healthcare setup for more than 40
years, MRSA has migrated to the community in recent
years.> The prevalence of multidrug-resistant strains in
Indian hospitals i.e. hospital acquired MRSA (HA-
MRSA) ranges from 15 to 70%° Community-acquired
MRSA (CA-MRSA) has evolved as a novel emerging
pathogen in patients who had no contact with health care
setup.’ Unlike HA-MRSA which typically are resistant to
multiple antibiotics, CA-MRSA tend to be susceptible to
other antibiotic classes and often are resistant to only P
lactam antibiotics.” The resistance patterns of prevalent
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INTRODUCTION

Staphylococcus aureus is a common cause of hospital and
community-acquired infections worldwide, manifesting
from minor skin diseases to life-threatening infections.!?
The ability of the organism to cause a multitude of
infections is probably due to the expression of myriads of
different toxins, virulence factors and also cell wall
adhesion proteins and Staphylococcal superantigen like
proteins involved in immune evasion.'* Methicillin
resistant staphylococcus aureus (MRSA) is a resistant
variant of Staphylococcus aureus which has evolved an
ability to survive treatment with beta antibiotics which

MRSA strains in any setup are liable to continuous
changes over a period of time, owing to changes in
antibiotic  prescription  patterns, infection control
measures and awareness among healthcare workers
8 These facts clearly highlight the need of a
characterization of MRSA strains at a regular basis at all
levels. Hence, the present study was undertaken to find
out the incidence of MRSA isolates, proportion of HA-
MRSA and CA-MRSA, and to determine changing
resistance patterns of MRSA infection in our hospital
over past five years.
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MATERIAL AND METHODS

This retrospective observational study was conducted for
a period of 10 months, from September 2018 to June
2019 in the Department of Microbiology, Government
Medical College, Akola. 167 Staphylococcus aureus
isolated from various clinical specimens such as pus,
wound swab, blood, urine, sputum and other body fluids
were considered for the study.

Detection of methicillin resistant Staphylococcus
aureus

Methicillin resistant Staphylococcus aureus detection was
done using cefoxitin disc of 30 pg. Those isolates showed
zone of inhibition <21 mm were considered as MRSA °.
Antibiotic susceptibility testing

Antibiotic susceptibility test was performed by Kirby-
Bauer disk diffusion method. Drugs used were
Erythromycin (15 pg), Clindamycin (2 pg), Ciprofloxacin
(5 pg), Cefoxitin (30 pg), Tetracycline (30 pg), Co-
trimoxazole (1.25/23.75pg), Vancomycin (30 pg) and
Linezolid (30 pg) (Hi-Media Pvt. Ltd., Mumbai,
Mabharashtra, India). Staphylococcus aureus ATCC 25923
was used as the control strain for antibiotic sensitivity
testing.

Isolates that were Clindamycin susceptible and
Erythromycin resistant were tested for inducible
resistance by the use of D-zone test as per CLSI
guidelines.

Categorization of methicillin resistant Staphylococcus
aureus isolates into hospital acquired-methicillin
resistant Staphylococcus aureus and community
acquired-methicillin resistant Staphylococcus aureus
Based on the history of the patient, the MRSA isolates
were categorized into CA or HA. Basically if an infection
occurs among the out patients or inpatients with an
MRSA isolate earlier than 48 hours of hospitalization, is
considered as CA-MRSA, and if MRSA strain isolated
after 48 hours of hospitalization or from a patient with a
history of hospitalization for surgery or dialysis, or of a
residence in a long-term care facility within 1 year of the
MRSA culture date will come under HA-MRSA 1,

RESULTS

A total of 64.67% (108/167) MRSA were detected from
various clinical samples using Cefoxitin disc diffusion
technique. Out of these, 15.74% (17/108) were
community-acquired MRSA (CA-MRSA) and 84.23%
(91/108) were hospital-acquired MRSA (HA-MRSA).
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Figure No.1: Incidence of MRSA

Antibiotic sensitivity results:

All the isolates were sensitive to Vancomycin (100%) and Linezolid (100%). The HA-MRSA strains were more resistant
to the drugs used as compared to the CA-MRSA strains. When compared to the previous study done in the same hospital
in 2014, it was found that the MRSA strain have shown alarming increase in resistance patterns for most of the drugs

except Clindamycin.

Table 1: Antibiotic Resistance pattern of CA-MRSA and HA-MRSA

Antibiotics

Cefoxitin (30pg)
Clindamycin (2ug)
Ciprofloxacin (5ug)

Erythromycin (15ug)
Tetracycline (30ug)
Cotrimoxazole (1.25/23.75ug)

Linezolid (30ug)

Vancomycin (30pg)

CA-MRSA HA-MRSA
n=17 n=91
17 (100%) 91 (100%)
5(29.41%) 36 ( 40.95%)
6(35.29%) 33 (36.26%)
7 (41.12%) 42 (46.15%)
8 (47.06%) 53 (58.24%)
9 (52.94%) 59 (64.84%)
0 0
0 0
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Table 2: Comparison of antibiotic resistance of MRSA from previous study done in the same hospital

Antibiotics

2014
n=112

2019
n=108

Clindamycin (2pg)
Ciprofloxacin (5ug)
Erythromycin (15pg)
Tetracycline
Cotrimoxazole (1.25/23.75ug)
Linezolid (30ug)
Vancomycin (30ug)

59 (52.67%)
25 (22.32%)
32 (28.57%)

41 (37.96%)
39 (36.11%)
49 (45.37%)
62(55.35%) 61 (56.48%)
68 (60.71%) 68 (62.96%)
0 0
0 0
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Figure 3: Comparison of antibiotic resistance of MRSA from previous study

D-Test Results of MRSA
In the present study, D test positivity was seen in 13.88%
(15/93) of the MRSA isolates. D test was positive in
11.76 % of CA-MRSA and 14.29% of HA-MRSA
isolates.
Table 3: D-Test Results of MRSA
D-test positive D-test negative

CA-MRSA 2(11.76%) 15 (88.24%)

HA-MRSA 13 (14.29%) 78 (85.71%)

Total 15 (13.88%) 93 (86.12%)
DISCUSSION

Incidence of MRSA in our study is 64.67% which
resembles with the reports of Majhi et al.!' Studies done
by Subramanian et al.'> reported a higher percentage
whereas Gade et al.'3 and Chadha et al.” recorded a lower
percentage of MRSA isolates. Thus, the prevalence of
MRSA varies in different parts of India and is not
uniform. Reports from a Delhi hospital showed a
prevalence rate of 51.6% in 2001, where as it was
reported as 38.44% in the same hospital in 2008.'* The
present study reported a higher percentage of HA-MRSA
(84.23%) than CA-MRSA (15.74%). Also, the HA-
MRSA isolates were more resistant to antibiotics when
compared to CA-MRSA. It is in accordance to other
studies done by Chadha et al’” and Vysakh and Jey et al."”
Both HA-MRSA and CA-MRSA possess different gene

like mecA gene and PVL gene respectively, which
enhance resistance to antibiotics and inappropriate use of
antibiotics also promotes resistance that could be a
possible reason for the difference in resistance pattern of
HA-MRSA and CA-MRSA.'® We observed 13.88%
inducible clindamycin resistance amongst total MRSA
isolates which correlated with the findings of Chadha et
al” and Saikia et al'® Tt was also observed that
percentage of inducible clindamycin resistance was
higher amongst HA-MRSA (14.29%) as compared to
CA- MRSA (11.76%). Chadha et al” also reported similar
results. However, Patil Nilima et al'” suggested that
inducible clindamycin resistance is more common in
community acquired than in hospital acquired
Staphylococcus aureus isolates. Different patterns of
resistance to clindamycin observed in various studies may
be due to different geographical region for the study, age
group, methicillin susceptibility pattern and from hospital
to hospital.!” This study analysed antibiotic resistance
pattern of MRSA isolates and found three major changes
in antibiotic resistance over five years. Firstly, an
increased  resistance towards Ciprofloxacin  and
Erythromycin. Secondly, all the isolates were sensitive to
Vancomycin and Linezolid. So, Glycopeptides and
Linezolid continue to remain the mainstay for treatment
for MRSA infections Thirdly, overall resistance to the
drug Clindamycin has decreased over the years. However,
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the emergence of inducible clindamycin resistance is an
important issue. The incorporation of D-test into routine
Kirby-Bauer disk diffusion method has enabled us in
guiding the clinicians regarding judicious use of
Clindamycin.

CONCLUSION

In developing country like India, MRSA infection and its
resistance towards the commonly used antibiotics have
imposed a high burden on the healthcare system. HA-
MRSA infection is a major cause of concern to the health
care workers. Further spread of MRSA among
community, that is, CA-MRSA is a current challenging
problem. This emphasizes on the importance of regular
surveillance of hospital-associated infections, monitoring
of antimicrobial susceptibility pattern of MRSA and
formulation of a definite antimicrobial policy. In addition,
implementation of prevention strategies, including proper
personal hygiene, hand washing and pre-screening for
carrier status before hospital admission will help us to
control the drug resistance.
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