Scientific Foundation SPIROSKI, Skopje, Republic of Macedonia
Open Access Macedonian Journal of Medical Sciences. 2021 Aug 21; 9(A):622-625.

https://doi.org/10.3889/0amjms.2021.6646
elSSN: 1857-9655

Category: A - Basic Sciences

Section: Microbiology

o
S,
>

n,
s
S

OPEN a ACCESS

TheActive Surveillance of Staphylococcus aureus usingPolymerase
Chain Reaction-based Identification Method among Hospitalized-
patient of Haji Adam Malik General Hospital, Medan, Indonesia

Sri Amelia™@®, Dian D. Wahyuni'? Rina Yunita'?, Muhammad F. Rozi®

’Depan‘ment of Microbiology, Faculty of Medicine, Universitas Sumatera Utara, Medan, Indonesia; 2Microbio/ogy Installation,
Haji Adam Malik General Hospital, Medan, Indonesia; *Department of Parasitology, Faculty of Medicine, Universitas Sumatera

Utara, Medan, Indonesia

Edited by: Slavica Hristomanova-Mitkovska

Citation: Amelia S, Wahyuni DD, Yunita R, Rozi MF.

The Active Surveillance of Staphylococcus aureus using
Polymerase Chain Reaction-based Identification Method
among Hospitalized-patient of Haji Adam Malik General
Hospital, Medan, Indonesia. Open Access Maced J

Med Sci. 2021 Aug 21; 9(A):622-625. https://doi.org/10.3889/
oamjms.2021.6646

Keywords: Surveillance; Polymerase chain reaction;
Methicillin-resistant Staphylococcus aureus
*Correspondence: Sri Amelia, Jalan.Dr.T.Mansur,
Kampus USU Padang Bulan, Medan 20155, Indonesia.
Tel.: +6281397684334. E-mail: sriamelia@usu.ac.id
Received: 16-Jun-2021

Revised: 16-Jul-2021

Accepted: 11-Aug-2021

Copyright: © 2021 Sri Amelia, Dian D Wahyuni,

Rina Yunita, Muhammad F Rozi

Funding: This study was supported by Talent Research
Universitas Sumatera Utara, 2018 (248/UN5.2.3.1/PPM/
KPTALENTA USU/2018)

Competing Interests: The authors have declared that no
competing interests exist

Open Access: This is an open-access article distributed
under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (CC BY-NC 4.0)

Introduction

Staphylococcus aureus is
known susceptible to all types of antibiotics that led
Alexander flamming discovered the newly aged era
of antibiotic utilization for severe infections [1]. More
than a decade later, new cases emerged dramatically
and demonstrated several changes of antibiotics
susceptibility and resistance to methicillin; the term
was introduced to determine one particular strain of
S. aureus as methicillin-resistant S. aureus (MRSA)
that carry genes to undermine antibiotic effectivity via
transformation of the drug binding sites [2], [3]. MRSA
has appeared as the devastating form of bacteria that
could provoke irresistible infection as well as cannot be
treated by regular antibiotics. The nature of infection
was also issued several catastrophic in epidemiologic
and economic aspects, such as high mortality rate
and prolonged hospitalization. MRSA also become
world pandemic that accounts for 5-60% of mortality
rate, highly depends on population and type of

infection [4], [5].

Abstract

BACKGROUND: Active surveillance of methicillin-resistant Staphylococcus aureus (MRSA) carriers is associated
with the lower incidence of bacteremia and lower mortality rates throughout literature; yet, this important step still
remains problematic for developing countries, particularly Indonesia.

AIM: The study aimed to demonstrate MRSA colonization rate in Haji Adam Malik Hospital, Medan, Indonesia.

MATERIALS AND METHODS: The study enrolled 200 mucocutaneous isolates obtained from hospitalized patients
during a 1-year period of study (2018). VITEK-2 system in addition to standard bacterial identification, such as gram
staining, latex agglutination test, and hemolysis pattern, was performed to select S. aureus colonies in two different
laboratories, Microbiology laboratory of Haji Adam Malik General Hospital and Multidisciplinary Laboratory, Faculty
of Medicine, Universitas Sumatera Utara, for polymerase chain reaction (PCR) examination.

RESULTS: Based on the VITEK-2 system preliminary identification, there were 80 S. aureus colonies which then
underwent PCR examination. Through standard PCR assay, there were 32 bacterial isolates contained the mecA
gene and it can be determined MRSA colonization rate of the hospital was 16% with consistent results of standard
bacterial identification.

CONCLUSIONS: Active surveillance of MRSA carriers is mandatory and urged it as a regular program in a hospital
setting to decrease MRSA transmission rate.

S. aureus is well-documented throughout
literature as human commensal as well as pathogen.
Its primary habitat in anterior nares made the bacteria
vulnerable to transmit without any difficulty to other
people. There are approximately 20% of persistent S.
aureus colonizer and 30% of intermittent colonizer [6].
In addition, there are few notable regions could be
colonized such as the gastrointestinal tract, axillary,
and groin [7]. In fact, the infection caused by S. aureus
commonly occur as a result of host immunity breaching,
such as through wound, aspiration, insertion of foreign
tools (catheters or prosthetic valves), or surgery and
the causative organism is identical to the colonizing
strain of S. aureus around the human body of similar
patients. The problems emerged if S. aureus colonies
would conceive the mecA gene in colonized-region
that healthy carriers could transmit and produce MRSA
infection [8].

used to be

Penicillin Binding Protein 2 (PBP2) is
recognized as the binding sites of beta-lactam antibiotics
to halt the formation of bacterial peptidoglycan through
cross-linking reaction producing osmotic rupture.
Nevertheless, MRSA can hinder the bactericidal effect of
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beta-lactam antibiotics by encoding mecA that produces
low-affinity PBP (PBP2A) to beta-lactam antibiotics [9].
The transmission of mecA is also obvious; since as the
part of mobile genetic element called staphylococcal
cassette chromosome mec, mecA could transmit
intra- or interspecies horizontally [10]. The identification
method of MRSA consists of standard and advanced
laboratory testing; standard identification involves
a wide variety of bacterial examinations including
gram staining, latex agglutination test, sensitivity test
while advanced laboratory tests such as polymerase
chain reaction (PCR)-based examination or genetic
sequencing [11]. The study aimed to demonstrate the
MRSA colonization rate in one tertiary referral hospital
of Haji Adam Malik General Hospital, Medan, Indonesia
among hospitalized patients.

Materials and Methods

Sample collection

A total of 200 clinical isolates were obtained
from the active surveillance of hospitalized patients in
Haji Adam Malik General Hospital for MRSA detection
during 12-months periods of study. The samples were
swabbed from mucocutaneous at multiple locations
including nose and throat with various degrees of
illnesses. First, the swab was embedded with a tube
containing brain heart infusion broth medium to undergo
sample inoculation onto blood agar and mannitol
salt agar (MSA) (Oxoid, United Kingdom) for 24-h
incubation at 37°C. The appearance of any suspected
colonies of S. aureus would proceed colonies to the
standard and advanced bacterial identification using
gram staining, agglutination test (Pastorex Staph-Plus,
Bio-Rad, France), and VITEK-2 system (bioMerieux,
France) which was then interpreted by a microbiologist.

PCR method

Bacterial isolates were handled in a
biosafety cabinet class Il with a vacuum compression
for the DNA extraction and identification using
the standard PCR assay with specific primers
of mecA 533 base pair (bp) fragment (forward,
5-AAAATCGATGGTAAAGGTTGGC-3 and reverse,
5-AGTTCTGGAGTACCGGATTTGC-3’) [12]. Colonies
for DNA extraction were obtained from blood agar of
positive S. aureus colonies based on the results of gram
staining, agglutination test, and VITEK-2 system and it
was extracted using DNA extraction kit in accordance
to manufacturer’s instruction. The final result of DNA
extraction and PCR assay containing PCR buffer,
MgCI2, dNTP, Taq Polymerase, Master Mix (Ampligon,
Denmark) as well as sterilized water were placed in
one microtube. DNA amplification was performed

using Mastercycler gradient (Eppendorf, Germany)
based on standard thermal cycling protocol consisting
of 95°C for 3 min, DNA denaturation at 92°C for 1 min
(33 cycles), followed by 56°C for 1 min during annealing
process, and lastly at 72°C for 3 min (extension). The
visualization of PCR products was then conducted
using 2% agarose gels by electrophoresis and stained
by ethidium bromide.

Results

There are 200 mucocutaneous clinical isolates,
which then underwent further examination using VITEK-2
identification system. Final results proved that there
were only 80 isolates which were positive for S. aureus
colonies; Therefore, a total of 80 bacterial isolates was
re-inoculated into blood agar and MSA and incubated at
37°C for 24 h. There was consistent evidence between
the remaining identification methods that 80 isolates
demonstrated the existence of S. aureus colonies, based
on gram staining and Pastorex results. Furthermore,
PCR assay was conducted parallel to the examination
of standard identification method. The expression of the
mecA gene was detected among 32 bacterial isolates
(80%) and automatically categorized as MRSA [Figure 1].
The rest 48 isolates demonstrated no mecA expression in
the PCR examination. Based on PCR assay, the MRSA
colonization rate among hospitalized patients in Haji Adam
Malik General Hospital, Medan, Indonesia was 16%.

Discussion

In the study, MRSA colonizer was observed
in 16% of hospitalized patients regardless of bacterial
culture results and symptomatology of patients. MRSA
carriers have been associated with the prevalence of
MRSA bacteremia in hospitalized patients worldwide;
nevertheless, the findings of colonizer individual
reluctantly conduct in the officials of a health setting
unless several precautious indicators emerge, such as
any symptoms of systemic infection [13]. In developing
countries, it is not an obligatory examination to regularly
identified health-staff or patients as MRSA carriers
whereas the health implication of MRSA carriers is
notable throughout scientific reports. In Western Nepal,
active surveillance of health workers demonstrated
15.7% of MRSA carriers among 204 people with the
highest found among nurses (7.8%), while 13% found
among community in the United States. All carriers
demonstrated higher vulnerability to suffering from skin
and soft tissue infection after 3.6 years of observation
in further investigation [14], [15].
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Figure 1: mecA expression through standard polymerase chain
reaction assay

Several developed country has owned the
eradication strategy to prevent MRSA transmission
since the incidence of MRSA among S. aureus
bacteremia, reaching 30% in hospital setting although
the infection-control has been established [16].
Therefore, active surveillance appears as the answer to
promote the eradication of MRSA carriers in the hospital
and community settings. However, the program has
been implemented in several regions with no definite
evaluation system assessing the efficacy of the strategy,
mainly during outbreaks [17]. Furthermore, each MRSA
carrier has a distinct pattern of colonizing behavior; for
instance, a persistent carrier with the highest burden
of MRSA colonizer in a different location is the most
transmissible individuals compared to the other types
of carrier. Meanwhile, intermittent and transient carriers
usually obtain negative results when the colonies
suddenly disappear. The site of surveillance has also
been questioned since not all carriers demonstrate
MRSA colonies in anterior nares but this location
shows the most frequent colonizer than other sites in
the human body [16].

The great importance of MRSA active
surveillance has reduced the number of health-
associated infection caused by MRSA per se. In a
hospital, a huge burden of MRSA reservoir findings was
associated with the decreased number of bacteremia
per month after the administration of eradication
treatment to positive MRSA colonizer. The study report
also suggested MRSA contact isolation enhanced
preventive strategy against MRSA transmission [18].
In Japan, active surveillance culture has expanded the
coverage for MRSA carrier detection and reduced MRSA
transmission rate, the study also demonstrated the
superiority of active screening culture policy by involving
infection-control practitioners [19]. Meanwhile, a study
investigation observed MRSA incidence has decreased
significantly through multivariate regression analysis

after performing culture surveillance of intensive care
patients [20]. Nelson et al. also suggested surveillance
strategy must be accompanied by MRSA decolonization
to maximize economic effect through reducing mortality
rate and infections [21].

Conclusions

MRSA colonizationamong hospitalized patients
poses a threat to the outcome of therapy, particularly
forming irresistible infection that finally produces
higher morbidity and mortality rate. Active surveillance
appears as one of preventive strategy to reduce the
number of MRSA bacteremia and infection as well as
decolonization strategy of MRSA carriers.

Ethical clearance

The study has been approve by the ethical
medical research committee, Faculty of Medicine,
Universitas Sumatera Utara, Medan, Indonesia.
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