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Abstract

Objective: To determine the susceptibility pattern of methicillin-resistant staphylococcus aureus to different
antibiotics.

Method: The descriptive study was conducted at the Microbiology Department of the University of Health
Sciences, Lahore, Pakistan, from August 2016 to July 2019, and comprised staphylococcus aureus samples that
were processed and identified using colony morphology on blood agar, gram stain, catalase, coagulase and
deoxyribonuclease testing. Screening for methicillin-resistant staphylococcus aureus was done using cefoxitin
disc 30pg and oxacillin disc 1ug. Antimicrobial susceptibility was tested using the modified Kirby-Bauer disc
diffusion method in line with the Clinical and Laboratory Standards Institute guidelines 2019. Data was analysed
using SPSS 24.

Results: Of the 2704 strains processed, 402(14.86%) were found to be methicillin-resistant staphylococcus aureus. Of
them, 204(50.74%) were recovered from pus, while 10(2.48%) were recovered from urine. All 402(100%) isolates
were sensitive to vancomycin and linezolid, and resistant to penicillin, followed by erythromycin 306(76.11%) and
sulfamethoxazole/ trimethoprim 295(73.38%). Overall, lower resistance was seen with doxycycline 145(36.06%) and
clindamycin 160(39.80%). Inducible clindamycin resistance was seen in 142(35.23%) isolates.

Conclusion: An efficacious susceptibility pattern of methicillin-resistant staphylococcus aureus was seen with
vancomycin and linezolid, moderate susceptibility with doxycycline and clindamycin, while high resistance was
observed for penicillin, erythromycin and trimethoprim/sulfamethoxazole.
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Introduction

Antimicrobial resistance (AMR) is becoming the most
serious modern risk to human health, gradually
threatening the usefulness of antibiotics. Globally,
methicillin-resistant staphylococcus aureus (MRSA) is the
most challenging pathogen.! Controlling antibiotic
resistance is a universal phenomenon linking various
fields: the ecosystem, the food cycle, the cattle farming,
and, indeed, therapeutic medication.2 Antimicrobial
consumption without antimicrobial stewardship (AMS) is
a major driver of antibiotic resistance.3

Clinical and epidemiological aspects of MRSA require
appropriate interpretation to identify AMR. The
therapeutic cost and duration of infections is a serious
concern in well-developed countries, and the financial
burden on the economies of under-developed
countries is often beyond their means, which further
increases AMR.4 In recent years, developing multidrug-
resistant (MDR) strains of staphylococcus aureus
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(MDRSA) has made treatment of staphylococcus (S.)
aureus infections more prolonged, troublesome and
distressing.5

The hospital-acquired and/or nosocomial varieties of
MRSA have developed an evolutionary resistance to a
number of antibiotics due to the variation of antibiotic
target site, change in membrane permeability,
production of enzymes that inactivate antibiotics, and
extrusion of antibiotic from the bacterial cell by efflux
pumps.6 On the other hand, community-acquired MRSA is
commonly associated with skin and soft tissue infections,
usually spread by skin contact.”:8

The current study was planned to assess the antimicrobial
susceptibility pattern of MRSA among clinical specimens
in a tertiary care hospital.

Materials and Methods

The descriptive study was conducted from January 2016
to December 2019 at the Microbiology Department of
the University of Health Sciences (UHS), Lahore,
Pakistan, after approval from the institutional ethics
review committee. Clinical specimens received from
inpatients were processed according to standard



2 9 7 Four Year trend of antimicrobial susceptibility of methicillin-resistant Staphylococcus aureus...

operating guidelines in the UHS microbiology
laboratory. Methicillin-resistant strains isolated from all
the processed S. aureus cultured from clinical specimens
were included, while repeat samples of the same patient
were excluded.

All the samples were inoculated on blood agar and
MacConkey agar, prepared according to manufacturers'
instructions (Oxoid, UK). The plates were incubated
aerobically at 350C overnight. Primary identification of S.
aureus was done by examining the colony morphology on
blood agar plates. This included size, shape, surface,
margins, consistency, elevation, colour, translucency and
presence or absence of haemolysis. Microscopically,
clustered gram-positive cocci were processed through
biochemical reactions i.e., catalase, coagulase and
deoxyribonuclease (DNAase) for the confirmation of S.
aureus.

Screening was done through the Modified Kirby Bauer
disc diffusion method using cefoxitin 30pg and oxacillin
1ug discs (Oxoid) on all isolates of S. aureus in line with
the Clinical and Laboratory Standards Institute (CLSI)
guidelines 2019.9 MRSA ATCC 33591 and methicillin-
sensitive staphylococcus aureus (MSSA) ATCC 25923
were used as positive and negative controls,
respectively.

Antibiotic susceptibility was determined by modified disc
diffusion method as per the CLSI 2019 Guidelines.?
Antibiotic discs of penicillin (PEN)10U, vancomycin (VAN)
30ug, erythromycin (E) 15ug, clindamycin (DA) 2ug,
linezolid (LZD) 30ug, ciprofloxacin (CIP) 5ug, gentamicin
(CN) 10ug, sulfamethoxazole/trimethoprim (SXT) were
applied.?

Inducible DA resistance was identified during
susceptibility testing through D-test by placing E and DA
discs at a distance of 15-20mm, as per the CLSI 2019
Guidelines. A D-shaped zone of inhibition around DA
proximal to E specified inducible DA resistance.
Resistance to both E and DA discs with circular zone of
inhibition was labelled as constitutive DA resistance.?

Data was analysed using SPSS 24. Quantitative variables,
like the specimens from which MRSA was isolated, were
presented as frequencies and percentages. Pie-charts
were used to show the breakup distribution, while line-
chart was used to highlight the four-year trend. P<0.05
was considered statistically significant, while p<0.001 was
taken as highly significant.

Results
Of the 2704 strains processed, 402(14.86%) were found
to be methicillin-resistant staphylococcus aureus. MRSA

Table-1: Distribution of methicillin-resistant staphylococcus aureus (MRSA) among
total staphylococcus (S.) aureus isolates from 2016-2019 (n=2704).

Year S. aureus MRSA

Negative (%) Positive (%)
2016 723 628 (86.86) 95 (13.13)
2017 603 494 (81.92) 109 (18.07)
2018 789 691 (87.57) 98 (12.42)
2019 589 489 (83.02) 100 (16.97)
Total 2704 2302 (85.13) 402 (14.86)

Table-2: Resistance pattern of methicillin-resistant staphylococcus aureus (MRSA)
isolates to different antibiotics from 2016 to 2019 (n=402).

Antibiotics 2016 2017 2018 2019 Total
n=95(%) n=109(%) n=98(%) n=100(%) n=402(%)

PEN 95 (100) 109(100) ~ 98(100)  100(100) 402 (100)

E 65(68.42)  85(77.98) 73 (74.4) 83(83)  306(76.11)
DA 40(42.10)  44(40.36) 34(31.19)  42(42) 160 (39.80)
N 43(45.26)  55(50.45)  51(52.04)  50(50) 199 (49.50)
ae 58(61.05)  67(61.46) 61(62.24)  68(68)  254(63.18)
DOX 35(38.94)  44(4036) 39(39.79)  25(25)  145(36.06)
SXT 69(72.63)  80(73.39)  78(79.59)  68(68)  295(73.38)

PEN: Penicillin, E: Erythromycin, DA: Clindamycin, CN: Gentamicin, CIP: Ciprofloxacin, DOX:
Doxycycline, SXT: Sulfamethoxazole/ Trimethoprim.

was prevalent the highest in 2017 and the lowest in
2018 (Table-1).

Of the MRSA isolates, 204(50.74%) were recovered from
pus, while 10(2.48%) were recovered from urine (p<0.05)
(Figure-1).

All 402(100%) isolates were sensitive to VAN and LZD, and
resistant to PEN, followed by E 306(76.11%) and SXT
295(73.38%). Overall, lower resistance was seen with
doxycycline (DOX) 145(36.06%) and DA 160(39.80%)
(Table-2). Inducible DA resistance was seen in

"""" | Wound Swab
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Figure-1: Breakup of methicillin-resistant staphylococcus aureus (MRSA)
isolates from different clinical samples in four years (2016-2019) (n=402).
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endotracheal secretions and
CVCs.? In the current study, all
the isolates were sensitive to VAN
and LZD, and resistant to PEN,
followed by E and SXT. Overall,
lower resistance was seen with
DOX and DA. Other studies have
also reported resistance to SXT
and/or cotrimoxazole (COT) and
CIP (60-80%) each, followed by E
(50-70%), and CN (30-60%).16.17.19
Resistance to PEN has been
documented as 100% by two
studies.20.21 Sensitivity to VAN
and LZD of all the 402 MRSA
isolates was 100% in the current
study. Similar findings have been
reported by studies conducted in

2019 .
the region as well as globally.22.23

E: Erythromycin, DA: Clindamycin, CN: Gentamicin, CIP: Ciprofloxacin, DOX: Doxycycline, SXT: Sulfamethoxazole/Trimethoprim.

Figure-2: Pattern of drug susceptibility over four years from 2016 to 2019 for all methicillin-resistant staphylococcus aureus

(MRSA) isolates (n=402).

142(35.23%) isolates, while constitutive DA resistance was
present in 95(23.63%) (p<0.001) (Figure-2).

Discussion

AMR has to be controlled, otherwise in the coming
decades, death toll could be as high as one person every
three seconds.'0

Non-curable infections can be dangerous because of
resistance to existing antibiotics along with stasis in the
promotion of new antibiotics to an unacceptable level
worldwide. An up-to-the-minute class of antimicrobials is
the need of hour to combat the emerging pressures of
resistant strains causing ailments both in public and
healthcare settings.!!

The current study showed prevalence of MRSA isolates
cultured from 2704 S. aureus isolates in 4 years. The overall
prevalence was 14.86%, ranging from 12.42-18.07% per
year. The prevalence of MRSA has fluctuated from 5-70%
in previous years and in different countries.’2-'> Studies in
Pakistan have shown the prevalence range from 12% to
60%.16.17

MRSA isolates were recovered mostly from pus, followed
by wound swab, blood, fluids, CSF, central venous
catheter (CVCQ) tip, sputum and urine. Some studies have
reported greater frequency of MRSA isolated from pus
and wound swabs.1617 while others have reported
majority of MRSA isolated from urine samples'8 and from
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In the current study, 35.32%
isolates revealed inducible DA
resistance, which can be compared
with earlier studies.2425 Data in
Pakistan has shown inducible DA resistance 30-70%.26:27

Conclusion

An efficacious susceptibility pattern of MRSA was seen
with VAN and LZD, moderate susceptibility with DOX and
DA, while high resistance was observed for PEN, E and
SXT. Antibiogram for MRSA has to be streamlined
periodically. This can be helpful in formulating antibiotic
stewardship policy, implementation of adequate
infection control and prevention strategies, and in
upgrading patient care in terms of duration and cost of
hospitalisation and medication.
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