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Abstract
Background: Methicillin resistance in Staphylococcus aureus is associated with multi drug resistance. In hospitals and community

mortality and morbidity rate increases due to MRSA. Methicillin resistant Staphylococcus aureus (MRSA) results in serious complications. Methicillin sensitive strains are less problematic than MRSA.
Aim: To study the changing trends in resistance patterns of MRSA.

Materials and Methods: Fifty eight clinical isolates of MRSA which were obtained in 2017 - 2020 were identified by using Cefoxitin
disc according to CLSI guidelines.

Results: MRSA isolates showed high resistance to ciprofloxacin, gentamicin in comparison with other drugs. Sensitivity to Vancomycin and Linezolid was 100%. Recently resistance among MRSA has increased for most antibiotics.

Conclusion: As the rate of drug resistance in MRSA is increasing, resistance should be evaluated after a period of time and antibiotic
therapy should be guided accordingly.
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Introduction

Staphylococcus aureus is among one of the most common patho-

gens which causes pyogenic local and systemic infections [1]. In

1880, Alexander Ogston first isolated S. aureus. Later he described
its role in localized infection and septicemia [2]. In 1970s MRSA

strains draw attention when they caused outbreaks of hospital infections throughout the world [3].

S. aureus has virulence factors to cause several infections which

involve several organ systems, especially meningitis, endocarditis
and blood stream infections [4]. Drug restricted infections which
were restricted to hospitals are now becoming common in com-

munity, described as community acquired MRSA (CA-MRSA) [5].
MRSA strains show chromosomal resistance to penicillins and
cephalosporins and other antibiotics which are commonly prescribed in hospitals [6].
In a country local variations are seen in hospital and commu-

nity strains of MRSA [7,8]. The resistant pattern of CA-MRSA differs from that of hospital acquired MRSA (HA-MRSA). Hospitals
strains display more drug resistance in order to survive in hospital

environment. Changes in antibiotic prescription patterns, infection
control measures and drug resistance awareness among health

care workers results in changes in resistance pattern. As the use
of antibiotics is increasing hospitals, higher antibiotic resistance

strains are emerging and replacing the old strains [9]. High preva-

lence of MRSA is an emerging problem in India. It has increased
from 12% in 1992 to 40% in 2009 [10,11].
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Materials and Methods

The resistance patterns of MRSA isolates to anti-Staphylococcal

58 MRSA strains were analyzed and studied from August 2017

drugs have been mentioned in table 1. Increase in Clindamycin re-

dures were used to identify S. aureus. Disc diffusion test was per-

Penicillin in both inpatients and outpatients. Sensitivity to Linezol-

to May 2020. All clinical samples were processed in the laboratory

according to prescribed guidelines. Standard laboratory proce-

formed which used a 30 µg Cefoxitin disc and was also subjected to
D-test to detect MRSA strains (according to Clinical and Laboratory
Standards Institute guidelines) [5]. Commonly used antibiotics of Himedia, Mumbai, India were used, which comprised of Ciprofloxa-

cin (5 µg), Gentamicin (10 µg), Amikacin (30 µg), Erythromycin (15
µg), Vancomycin (30 µg), Linezolid (30 µg), Clindamycin (5 µg) were
tested by Kirby Bauer disc diffusion method.

Results and Discussion
58 MRSA isolates from patients were taken. Among these, 18

(31.03%) were outpatients and 40 (68.97%) were inpatients and

they were predominantly females (60.34%). All patients belonged
to 16 to 60 years age group. The most frequent samples were pus

swabs from skin and soft tissue lesions and aspirates from superficial and deep abscesses, which accounts for 64% and 20% samples

sistance from 2017 (37.5%) to 2020 (81.8%) was observed. Iso-

lates showed highest resistance to Clindamycin, Ciprofloxacin and
id and Vancomycin was 100%.
Antibiotics
Vancomycin
Linezolid

Ciprofloxacin

Erythromycin
Clindamycin
Cefoxitin

Penicillin

Amikacin

Gentamicin

Aug 2017Aug 2018

Sep 2018Aug 2019

Sep 2019May 2020

N = 16 (%)

N = 20 (%)

N = 22 (%)

00

00

00

00

00

00

08 (50)

12 (60%)

16 (72.7)

16 (100)

20 (100)

22 (100)

07 (43.75)

15 (75)

09 (56.2)
06 (37.5)
12 (75)

06 (37.5)

14 (70)
13 (65)
16 (80)
14 (70)

17 (77.2)
18 (81.8)

21 (95.45)
18 (81.8)
19 (86.3)

respectively, followed by endotracheal aspirates 6.5%, blood 5%,

Table 1: Comparison of resistance pattern of MRSA isolates in 3

genic lesions such as postoperative infections, wound infection,

soft tissue and bone infections, it has proven effective, cheap, its

urine 2.5% and sputum 2% as shown in figure 1. MRSA infections
were mostly linked with abscesses. Out of 58 patients 46 had pyo-

superficial abscess, deep abscess and other surgical conditions.
5 medical and 3 ICU patients had medical conditions like urinary
tract infections, pneumonia, puerperal sepsis and endocarditis.
Patients who were admitted to general surgery and orthopaedic
wards were the main source of MRSA.

years.

Clindamycin is an option for treatment of Staphylococcus skin,

available in oral and parenteral forms, excellent tissue penetration,

it accumulates in abscess and adjustments in renal dosage are not

required. It inhibits the Staphylococcal toxin production. Clindamy-

cin is an alternative for patients who are Penicillin allergic [12]. It is
important in the therapy of outpatients due to its good oral absorption and as a follow up after an intravenous (IV) therapy [13]. It

works against for methicillin resistant as well as methicillin sensitive Staphylococcal infections [14].

A majority of multi-resistant MRSA (MORSA) strains had resis-

tance to 3-7 drugs (Figure 2). All strains were sensitive to Vancomycin by both disc diffusion and HiComb strip methods (Table 2).

S. aureus is recognized as one of the most frequent causative

agents of hospital-associated and device associated infections [15].
In the last 50 years the mortality rate due to these infections has reFigure 1: Distribution of MRSA isolates from various clinical
samples

duced because of antibiotics. The bacteria is undergoing mutation

and have developed resistance to all the available antibiotics [2].

Research on the dynamics of resistance development, identifica-
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important and required. The association of S. aureus with antimi-
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crobial resistance profiles can provide useful information for the
clinical treatment if infection caused by this microorganism [16].

0.001 µg/ml

0.01 µg/ml

0.05 µg/ml

0.1 µg/ml

1 µg/ml

2 µg/ml

1

10

4

1

2

0

OPD (n = 18)
IPD (n = 40)

3

8

17

7

1

Table 2: Vancomycin MIC distribution of multi drug resistance in MRSA strains.

3

at Indore [10]. According to current Indian Network for Surveillance of Antimicrobial Resistance (INSAR) group’s report, the

prevalence of MRSA differs from 22% to 68% in Indian hospitals,
which is higher than previous estimates [11]. According the report
of INSAR, 79.3%, 70.8%, 58.3%, 55.6% and 46.6% isolates of MRSA

showed resistance to ciprofloxacin, erythromycin, gentamicin, cotrimoxazole and clindamycin respectively. Thind., et al. reported
only 12.5% isolates to be resistant to tetracycline and 37% isolates

to be resistant to cotrimoxazole, while they were 100% sensitive
to chloramphenicol, ciprofloxacin, gentamicin, amikacin, netilmicin
Figure 2: Year wise distribution of multi drug resistance in MRSA
strains.

In present study, we found more number of MRSA cases among

surgical patients. This may be due to the poor environmental

and rifampicin [19]. In contrast to this, Anupurba., et al. submitted
a higher resistance of 84.1%, 47.5%, 89.7% and 60.5% against ciprofloxacin, netilmicin, gentamicin and amikacin respectively [20].

The resistance which was detected in other studies was intermediate of these two reports [17,21-23].

Universally studies have reported sensitivity of MRSA to Van-

cleaning, operation theatre surveillance and infection control mea-

comycin, Linezolid and Mupirocin. Although, from northern India,

of post-operative wound infections [8]. Asymptomatic coloniza-

Though, we found that all MRSA strains had MICs in sensitive range

sures of hospitals in Indian setup. According to a study, 80% MRSA

isolates were isolated from surgical units, due to higher number

tion were also reported to be significantly high in surgical (18%)

and orthopaedic (34%), patients as compared to medical unit (1%)
patients [17].

Deep., et al. had reported Linezolid resistance in 9% MRSA [24].

Studies on reduced Vancomycin sensitivities are not uncommon.
(Table 2).

Conclusion
To conclude, we studied the changing patterns of antimicrobial

Development in antibiotic resistance was found in 3 years.

resistance of MRSA strains in a tertiary care hospital. Increased re-

lin showed a greater increase in resistance from 2017 - 2020 and

Penicillin and Cefoxitin was high in all MRSA isolates. These drugs

Firstly, increased resistance to Ciprofloxacin in outpatients was
observed, then drugs such as Ciprofloxacin, Amikacin and Penicilwe also found a slow emergence of a reduced susceptibility to Vancomycin. This reflects slow development of bacterial antimicro-

bial tolerance in response to increasing use of antibiotics in recent
years, especially fluoroquinolones, in outpatients [18].

Verma., et al. has reported a rapid increase in MRSA prevalence,

from 12% to 80.89%, over seven years, in a tertiary care centre

sistance was observed in most of the antibiotics. All strains were
sensitive to Vancomycin and Linezolid. Resistance to Ciprofloxacin,

are not ideal for empirical therapy of Staphylococcal infections.

Among 3 years MRSA had an increase of Clindamycin resistance
from 37.5% to 81.8%. Treatment of multi drug resistant MRSA is
difficult because antibiotics in these cases are very limited. The
available drugs must be tested against the isolate to determine
which ones can be used to treat infections, it will control the spread
of multidrug resistant bacteria.
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