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ABSTRACT

Introduction: MRSA: Major cause of health care associated infections (HA-MRSA). The alarming rise in the rates of HA-MRSA
reported from this region necessitates the need for a DNA based assay. Real-time PCR: rapid platform or detection of MRSA.
The study plans to compare culture to real-time PCR for the detection of MRSA directly in the clinical specimen

Objectives: The present study aimed to isolate and identify MRSA from clinical specimen, to detect mec A gene in the clinical
specimen and to compare direct detection of mec Agene with culture for Staphylococcus aureus

Methods: Cross-sectional hospital based study was undertaken noninvasive samples (blood, deep tissue, aspirated pus, sterile
body fluids) received for culture. The results of PCR and culture were compared in terms of sensitivity, specificity, PPV, NPV.

Results: 110 non-duplicate clinical samples were included. MRSA rate: 29%. The rates of isolation were 74.6%: skin and soft
tissue infections, 11% from blood stream infections, 10.4% from osteomyelitis cases, 4% respiratory secretions. Antibiotic re-
sistance rates of MRSA ciprofloxacin(75%), clindamycin (51.1%), trimethoprim sulfamethoxazole (59.1%) and erythromycin
(62.5%). 100% of the isolates were sensitive to Vancomycin. PCR for MRSA detection: Sensitivity: 97%, Specificity: 98%

Discussion: This study demonstrates the utility of a rapid platform: real-time PCR for the detection of MRSA from clinical sam-
ples directly on the same day. The results of Gram stain were used as criteria for selection of samples.
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INTRODUCTION

The proposed study was done to compare culture with real-
time PCR, using primers specific for S. aureus and MRSA

MRSA has emerged as a common health care associated (femA, mecA).

pathogen and is implicated in infections ranging from su-
perficial skin infections to sepsis. HA-MRSA have limited
therapeutic options and can be transmitted among patients.
The detection of MRSA by conventional methods like cul-
ture requires 2 or more days. Real time PCR platform offers
the advantage as a rapid test for detecting MRSA in clinical

Present knowledge/Background

Staphylococcus aureus is implicated in skin, soft tissue in-
fections and invasive infections like cellulitis, pneumonia,
endocarditis, bacteremia, septic shock.'

samples within 2 hours. Thus real time PCR would enable
early detection of MRSA. This approach would supplement
the infection control practice by rapidly identifying MRSA
strains in clinical specimen directly.

Methicillin-resistant S. aureus (MRSA) strains have
emerged as a global threat to Infection control. MRSA in-
fections are associated with higher morbidity, mortality and
higher costs.

Corresponding Author:

Phone: 09449831631; Email: sevitha.bhat@manipal.edu
ISSN: 2231-2196 (Print) ISSN: 0975-5241 (Online)

Received: 13.10.2021 Revised: 03.11.2021

Dr. Sevitha Bhat, Light House Hill Road, Hampanakatta, Mangalore, India.

Accepted: 20.11.2021 Published: 01.02.2022

.. .. __________________ =
N Int J Cur Res Rev | Vol 14 « Issue 03 « February 2022



Bhat et al: Direct detection of methicillin resistant staphylococcus aureus directly in the clinical specimen

Health care associated infections (HA -MRSA) are a cause
of concern because they are often resistant to multiple class-
es of antibiotics.>?

The mechanism of resistance to Methicillin in staphylococ-
cus aureusis by insertion of staphylococcal cassette chromo-
some carrying mec A gene which encodes for PBP 2 a.*

The overall HA-MRSA prevalence reported in previous
studies were 41.9 % in 2008 (Pakistan), 53% in 2011(Thai-
land).>¢ The INSAR study reported 42% MRSA rates in
2008.” HA-MRSA rates have increased from 23.9% in 2013
to 30.2% in 2016 in a tertiary care centre in Mangaluru.®

Clindamycin, tetracycline(doxycycline and minocycline),
trimethoprim and sulfamethoxazole, rifampicin, linezolid
and Vancomycin are the antibiotics of choice to deal with
MRSA.

The conventional methods employed for MRSA detection
are Oxacillin agar screen, Cefoxitin disc diffusion method
and Oxacillin broth dilution method. These conventional
methods yield false negative and positive results.” '°

The alarming rise in the rates of HA- MRSA reported from
this region necessitates the need for a DNA based assay,
which would provide a solution a detection of MRSA. Rapid
detection of MRSA infections would help in better imple-
mentation of Infection control practices.!!?

The investigation compares culture with real-time PCR for
direct detection of MRSA in the clinical specimen.

Preliminary work

A study was conducted in this setup on HA-MRSA. The
prevalence of HA-MRSA in our center was reported as
30.2%. Among these, 54.6% of the HA-MRSA were isolated
from skin and soft tissue infections, 8.6% from blood stream
infections and 5.2% from osteomyelitis cases. The antibiotic
resistance rates of HA- MRSA were clindamycin (51.1%),
trimethoprim-sulfamethoxazole  (59.1%)  ciprofloxacin
(75%), and 95.5% of the isolates were sensitive to Vanco-
mycin .1

The rate of HA-MRSA is high in this region. Thus there is a
need for further studies on rapid detection of MRSA in hos-
pital.

Aim

To study the usefulness of direct mec A gene detection in
clinical samples in identification of Methicillin-resistant
Staphylococcus aureus (MRSA)

Objectives
1. To isolate and identify MRSA from clinical specimen
2. To detect mec A gene in the clinical specimen

3. To compare the results of PCR with culture for the de-
tection of MRSA

Methodology
STUDY SETTING: Department of Microbiology, KMC
Hospital, Ambedkar Circle, Mangalore

STUDY DESIGN: Cross-sectional study.

Sample collection

Inclusion criteria: Invasive samples (blood, deep tissue, as-
pirated pus, bronchoalveolar lavage, sterile body fluids) re-
ceived for culture with Gram stain suggestive of presence of
Staphylococcus

Exclusion Criteria: Samples: swabs, sputum, urine,
STUDY DURATION: 1 year (prospectively).
SAMPLE SIZE: 110 based on the following calculations:

Formula used is N = ( Z *pq )/E* .Z is at 95% confidence, p
is the relative precision;

p=37, q s the confidence interval; =63, E = 20% of the rela-
tive precision (p),80% power'

DATA COLLECTION: The clinical details were collected
using a proforma from the case sheets of the patients.

DATA ANALYSIS

Chi-square is done for categorical variables and only those
with p-value < 0.05 is statistically significant, following
which analyzed data is presented in the form of tables, pie
charts and bar diagrams.

Results of PCR were compared with culture in terms of posi-
tive predictive value, negative predictive value, sensitivity
and specificity

SAMPLE COLLECTION

Gram stain was performed and the samples were plated onto
culture plates and incubated at 37°C overnight. Blood culture
was done by BacT/Alert 3 D automated system and growth
from early subculture was taken. The bacterial growth was
identified by standard tests.

ANTIBIOTIC SUSCEPTIBILITY TESTING:

Antibiotic sensitivity testing was done by the Modified
Kirby-Bauer disk diffusion method and Automated Vitek 2
system. The results were analysed and interpreted in accord-
ance with Clinical Laboratory Standards Institute (CLSI)
recommendations.'® S.aureus ATCC 25923 is used for qual-
ity control.

Cefoxitin (30ug) disk diffusion method for used for MRSA
detection.
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PCR

DNA Extraction: modification of a QIAamp blood and tissue
kit (QIAGEN), following the instructions in the kit insert.

Real-time PCR: using Microbial q PCR Assay (Qiagen)

The primer sequence of MecAl (5'GTA GAA ATG ACT
GAA CGT CCG ATAA) and MecA2 (5"CCAATT CCA CAT
TGT TTC GGTCTA A), yielding a 310-bp amplicon, FemB1
(5'TTA CAG AGTTAA CTG TTA CC) and FemB2 (5"'ATA
CAA ATC CAG CAC GCT CT),

The 20ul real-time PCR reaction with 1X Light CyclerFast-
sart DNA Master SYBR Green I (containing a modified 7ag
polymerase with heat-labile blocking groups), 2% DMSO
(Sigma), S mmol/L MgCl, and 0.25 umol/L of each primer.
The real-time PCR conditions are initial step of 95°C for
10 minutes, amplification program for 40 cycles of 15 sec-
onds at 95°C(denaturation ), 2 minutes at 60°C with fluo-
rescence acquisition at the end of each extension. (green
channel ) 18

RESULTS

110 clinical non -duplicate samples were included.

The site of infection of MRSA and the antibiotic resistance
rates of Staphylococcus aureus are shown in Figures 1 and
2. The comparison of Culture with PCR is shown in Table 1.

32 out of 110 were culture positive for MRSA and 62 out
of 110 were culture positive for MSSA.16 samples had no
growth, could be due to antibiotic effect.

74.6%: skin and soft tissue infections,11% from blood
stream infections, 10.4% from osteomyelitis cases, 4% res-
piratory secretions Antibiotic resistance rates of the 94 iso-
lates of Staphylococcus aureus: ciprofloxacin (88%), clin-
damycin (45%), trimethoprim-sulfamethoxazole (59.1%)
and erythromycin (65%), Vancomycin (0%) and MRSA
rate: 29%

DISCUSSION

Staphylococcus aureus is implicated in variety of human
infections. The problem is emergence of antibiotic resist-
ance in Staphylococcus aureus. The bug is associated with
Healthcare associated infections and with the increasing
rates of MRSA, empiric use of Vancomycin has increased
in the past few years. Rapid test to detect MRSA would
be a crucial step in restricting the use of glycopeptides as
empiric therapy."”

The infections associated with Staphylococcus aureus in-
clude skin and soft tissue infections and bacteremia (62%,

42%). In our study the isolation rates of Staphylococcus
aureus were, 75%: skin and soft tissue infections, 11%
from blood stream infections, 10.4% from osteomyelitis
cases, 4% respiratory secretions. The findings are similar
to the previous studies with skin and soft tissue as com-
mon sites of infections caused by this pathogen.?

Antibiotic resistance rates of Staphylococcus aureus reported
in other studies revealed high rates of resistance to Penicillin
(88%), beta lactam (53%), macrolides (52%) and fluoroqui-
nolones (79%). Resistance to Clindamycin was 17% and no
resistance was reported to Linezolid and Vancomycin.

MRSA rate was 29%, it is similar to the studies published
earlier. The rate of MRSA isolated from invasive infections
was 41% in the previous studies. The prevalence of MDR
Staphylococcus aureus was 54%. MRSA rates in this study
on blood and invasive samples was high.*!

With this rate of MRSA creeping up especially in the health
care settings, the potential utility of its rapid detection is es-
sential.

In this study conducted, rapid detection of MRSA directly on
the clinical specimen had a sensitivity of 97% and specificity
of 98% respectively compared to culture.

The potential advantages of this approach would be early
detection of MRSA (within hours) compared to culture
(2-3 days). This test would minimize the use of Vanco-
mycin as empiric therapy in health care settings. Thus the
test could be a magic bullet in the era of Antimicrobial
Stewardship.>*23

Real-time PCR for the direct detection of MRSA in clinical
samples have a sensitivity of 82-100% and specificity rang-
ing from 94-100%. The findings of our study are in par with
the above findings. *

2 samples with no growth in culture were positive for MRSA
by PCR. It could either be false-positive result in PCR or due
to prior antibiotic therapy administered. 1 sample was nega-
tive by PCR and culture positive for MRSA. This fact could
be attributed to PCR inhibitors in the sample.

The limitations in our study were the limited number of sam-
ples tested. Utility of this test in respiratory samples is lim-
ited as it requires clinical correlation.

The findings of the study have gathered information regard-
ing rate of MRSA in clinical specimen using technique pro-
posed to adapt. Early detection of MRSA will help to identify
appropriate antibiotic for early treatment which will reduce
morbidity and mortality.

This approach would aid in implementation of appropriate
infection control measures to curtail the spread of MRSA in
our setup.
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CONCLUSION

Real-time PCR is a rapid sensitive assay for the detection
of antibiotic resistance genes. Rapid detection of MRSA di-
rectly in the clinical specimen is a tool for better patient care
and efficient implementation of infection control practices.
Appropriate antibiotic can be started at the earliest.
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Figure 1: Site of infection of MRSA.

Figure 2: Antibiotic resistance rate of Staphylococcus aureus.

Table 1: Comparison of PCR with culture for detection of MRSA

Culture positive Culture negative Total
PCR Positive 31 2 33
PCR Negative 1 76 77
Total 32 78 110

*  Sensitivity: 97%

*  Specificity: 98%

PPV :94%

*  NPV: 98%With culture as gold standard
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