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INTRODUCTION

Abstract: Clerkship students potentially transmit CA-MRSA bacteria to patients, so
it is necessary to do early detection and appropriate treatment to prevent
transmission. The research objective was to determine the sensitivity pattern of
Staphyllococcus aureus nasal and throat swabs isolated from students to antibiotics.
This research is descriptive-analytic with nasal and throat swab samples of healthy
students. Each sample was obtained 60 nose and 60 throat swabs. The
identification of S. aureus was carried out by macroscopic, gram staining, catalase
test, and MSA test. Sensitivity pattern test using the Kirby-Bauer method. Statistical
analysis using the Mann-Whitney. The result shows that S. aureus isolated from
nasal swabs was 23.3% and throat by 10%. The positive prevalence of MRSA
carriers was 1.7%. All isolates were sensitive to Methicillin, Vancomycin,
Imipenem, Ofloxacin, and Ciprofloxacin, and were resistant to Penicillin. There
was no difference between the number of S. aureus isolates from nose and throat
swabs (p> 0.05). It was concluded that S. aureus was more common in nasal than in
the throat isolate. The positive prevalence of MRSA carriers among students is
1.7%. All isolates sensitive to Methicillin, Vancomycin, Imipenem, Ofloxacin, and
Ciprofloxacin but were resistant to Penicillin.
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Abstrak: Mahasiswa koasisten berpotensi menularkan bakteri CA-MRSA kepada pasien,
sehingga perlu dilakukan deteksi dini dan pengobatan secara tepat untuk mencegah
penularan. Tujuan penelitian adalah mengetahui pola sensitivitas S. aureus swab nasal dan
tenggorok yang diisolasi dari mahasiswa pra-koas terhadap beberapa antibiotik. Penelitian
bersifat deskriptif analitik dengan sampel swab nasal dan tenggorok mahasiswa schat.
Diperoleh sampel masingmasing 60 swab hidung dan 60 swab tenggorok. Identifikasi S.
aureus dilakukan secara makroskopik, pengecatan gram, uji katalase, dan uji MSA. Uji pola
kepekaan menggunakan metode Kirby-bauer. Analisis statistik menggunakan wuji Mann-
Whitney. S. aureus hasil isolasi swab hidung sebesar 23,3% dan swab tenggorok sebesar
10%. Prevalensi positif carrier MRSA sebesar 1,7%. Semua isolat swab hidung dan
tenggorok masih sensitif terhadap Methicillin, Vancomycin, Imipenem, Ofloxacin, dan
Cyprofloxacin tetapi resisten terhadap Penicillin. Tidak ada perbedaaan antara jumlah S.
aureus isolat swab hidung dengan tenggorok (p>0.05). Disimpulkan bahwa S. aureus lebih
banyak ditemukan pada isolat swab hidung daripada tenggorok. Prevalensi positif carrier
MRSA pada mahasiswa pra-koas Universitas Yarsi sebesar 1,7%. S. aureus isolat swab
hidung dan tenggorok masih sensitif terhadap Methicillin, Vancomycin, Imipenem,
Ofloxacin, dan Cyprofloxacin namun sudah resisten terhadap Penicillin

Kata Kunci: Sensitivitas; Staphylococcus aureus; MRSA; Antibiotik.

nosocomial infection caused by S. aureus bacteria.

Staphylococcus aureus is a normal flora in  Staphylococcus aureus caused by various types of
the nose, throat, and human skin. In the United skin and soft tissue infections, osteomyelitis,
States, 260,000 out of 2 million (13%) cases of necrotizing pneumonia, and bacteremia. Infection
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occurs due to the colonization of S. aureus bacteria
in the patient's body as the source, so that
opportunistic infections can occur in the patient
himself or there can be transmission in other
sufferers. The infection becomes difficult to treat if
the S.aureus strain that plays a role is the methicillin-
resistant S. aureus (MRSA) strain because MRSA is
resistant to broad-spectrum antibiotics commonly
used in hospitals.” Methicillin-Resistant S. aureus
(MRSA) is S. aureus that has resistance to R-
lactamase class antibiotics including Penicillin,
Methicillin,  Oxacillipenicillinn,  Nafcillin, and
Cephalosporin.?

Staphylococcus aureus can potentially cause
infections in bones, joints, surgical wounds,
bloodstream, heart, and lungs which can be life-
threatening to sufferers.3 In 2001, the World Health
Organization (WHO) launched a global strategy in
dealing with expanding antibiotic resistance. MRSA
bacteria were initially only resistant to B-lactam
ringed antimicrobials, but in their development,
there was also immunity against the quinolones,
aminoglycosides, tetracyclines, and even
vancomycin. Bacterial transmission is transferred
from one patient to another because it is through
non-sterile medical devices. Transmission can also
be via air or room facilities such as blankets or
bedding.4

In the United States, MRSA is resistant to 6
antimicrobial classes, and in Canada, MRSA is
resistant to 3 antimicrobial of classes. The highest
resistance occurred against erythromycin (95%) and
clindamycin (88%). In these areas, in general,
vancomycin can still be used effectively.
Vancomycin is the drug of choice for MRSA
infections such as bacteriemia, endocarditis,
pneumonia, and postoperative complications.>

Currently, it is known that there are two
types of MRSA, namely Hospital Acquired MRSA /
HA-MRSA which is found in hospitals and health
places, and Community-Acquired MRSA | CA-MRSA
which is found spreading in public places such as
gyms, luggage storage (lockers), school, and
household furniture. Students who are carriers of
CA-MRSA can transmit to patients, so it is necessary
to do prevention and treatment appropriately.3

Allah SWT has equipped mankind with a very
perfect immune system from birth. Excessive
administration of antibiotics will damage the
immune system. In Islamic medicine, antibiotics
should not contain unclean objects that are haram
for human consumption.®

Therefore, it is necessary to reveal the
susceptibility pattern of the S. aureus bacteria
isolated from nose and throat to detect CA-MRSA

carriers, especially for pre-clerkship students who
will work in the hospital. Early detection is
important so that its spread can be prevented and
treated as early as possible.

MATERIALS AND METHOD

This type of research is descriptive-analytic.
The research design included sampling from nose
and throat swabs, identification of bacteria from
examination samples, counting the number of
germs,  processing, and analyzing data,
accompanied by a questionnaire as supporting data.

The Samples takes from nasal and throat
swabs from 60 final year students of the Faculty of
Medicine, YARSI University. The total swab samples
examined were 120. Furthermore, samples taken
from nose and throat swabs were immersed or
suspended in a tube containing BHI broth. The
suspension incubated for 18-24 hours at 370 C. The
species that grew on the suspension identified
using the identification method according to
applicable standards in the Microbiology Laboratory
of the Faculty of Medicine, YARSI University.
Identification of growing bacterial colonies
consisted of microscopic examination with gram
stain, MSA test on mannitol salt agar, macroscopic
observation on blood agar plates, and catalase test.
Bacterial colonies showing the characteristics of S.
aureus bacteria that tested for antibiotic sensitivity
using the Kirby-Bauer method. The data obtained
were statistically tested using the Mann-Whitney
test with the SPSS for Windows program.

RESULT

Examination of the number of bacteria
from the nasal swab samples of respondents who
were positive for S. aureus was obtained as many as
14 (23.3%). Meanwhile, only six of the throat swabs
were positive for S. aureus (10%). The results
showed that there were more S. aureus isolated
from nose than throat (Table 1). The results of the
Mann-Whitney test showed p> 0.05, there was no
difference between the number of S. aureus
isolated from the nose and throat swabs of YARSI
University pre-clerkship students.

The majority of S. aureus isolated from nasal
swabs were still sensitive to Methicillin,
Vancomycin, Imipenem, Ofloxacin, and
Ciprofloxacin and resistant to Penicillin. One isolate
intermediate to Vancomycin (Table 2).

S. aureus isolated from throat swabs showed
that all isolates were still sensitive to Vancomycin
and Imipenem. One isolate was resistant to
methicillin and ofloxacin. One isolate intermediate
to Methicillin and Ciprofloxacin. 33% of isolates are
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sensitive to Penicillin. The majority of S. aureus
throat swab isolates were still sensitive to
Methicillin, Vancomycin, Imipenem, Ofloxacin, and
Ciprofloxacin and resistant to Penicillin (Table 3).

Table 1. Distribution of Nose and Throat Swab
Staphylococcus aureus Isolates

Swab Number of | Percentage
Isolates (%)
Nose (N=60) 14 23.3
Throat (N = 60) 6 10

Table 2. Sensitivity Pattern of S. aureus Nasal
Swab Isolate to Several Antibiotics

No Antibiotic Persentage (%) (N=20)

Sensitive Intermediate Resisten
1 Methicillin 66.7 16.7 16.7
2 Vancomycin 100 (4] (4]
3 Imipenem 100 (4] (4]
4  Penicillin 33.3 0 66.7
5 Ofloxacin 83.3 0 16.7
6  Ciprofloxacin 83.3 16.7 (4]

Table 3. Sensitivity Pattern of S. aureus Throat
Swab Isolate to Several Antibiotics

No Antibiotic Percentage (%) (N=20)

Sensitive Intermediate Resisten
1 Methicillin 100 o (4]
2 Vancomycin 93 7 o
3 Imipenem 100 o o
4 Penicillin o o 100
5 Ofloxacin 100 o o
6  Ciprofloxacin 100 o o

DISCUSSION

This study proved that S. aureus isolates
were found more frequently from nasal swabs than
from throat swabs. Although from the statistical
test there was no significant difference between
the number of S. aureus bacteria, nasal and throat
swab isolates among YARSI University pre-co
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assistent students. This study supports previous
research which states that the nose or anterior
nares are the main reservoirs of S. aureus bacteria in
humans.” Most community-acquired S. aureus
infections are autoinfected where the strain of the
patient is a congenital (carrier) found in the anterior
nose or nares, skin, or both.?

Staphylococcus aureus is one of the main
infectious agents in hospitals and communities, and
it has been reported that around 37% of healthy
people carry the S. aureus bacteria.® The nasal cavity
is the natural ecology of the S. aureus bacterial
species. Carrier S. aureus in the nasal cavity is also a
risk factor for nosocomial infections in hospitalized
patients.

Nasal swab isolates S. aureus bacteria were
still sensitive to methicillin, imipenem, ofloxacin,
and ciprofloxacin antibiotics. There was one S.
aureus from throat swab isolate including MRSA
and one isolate resistant to ofloxacin. Almost all
isolates showed resistance to penicillin antibiotics.

The sensitivity test shows that S. aureus
isolated from nasal throat swabs are still sensitive
to imipenem. These results show consistent with
the research of Nurmala et al. (2015),° imipenem
showed the highest sensitivity of 78.1% for gram-
positive bacteria. This could explain that imipenem
antibiotics can be an alternative drug for S. aureus
therapy. Imipenem belongs to the carbapenem
group which is a beta-lactam group whose chemical
structure is different from penicillins and
cephalosporins. This drug also has a broader
antimicrobial spectrum. Imipenem is a broad-
spectrum antibiotic, including gram-positive and
gram-negative bacteria, both aerobic and anaerobic
and bactericidal. Imipenem is used for the
treatment of severe infections by sensitive germs,
including nosocomial infections that are resistant to
other antibiotics.

One of the possible causes of the high level
of S. aureus resistance to penicillin antibiotics is due
to MRSA. Methicillin-resistant S. aureus (MRSA)
resistance to beta-lactam class antimicrobials is due
to the bacteria having a mutant protein penicillin-
binding protein 2a (PBP2a or PBP 2) encoded by the
mecA gene. The mechanism of the mecA gene to
express PBP2a is that penicillin acts by binding to
PBP and kills bacteria by activating its autolytic
enzymes.” PBP2a is encoded by the mecA gene in
the transposon. This can also be called resistance
utilizing transposons. Transposons are DNA
structures that can migrate through the genome of
an organism. This structure is part of the plasmid
but can also originate from the bacterial
chromosome. If the transposon contains a resistant
gene that inserts into the plasmid it will move to
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another cell. Thus, if the plasmid can self-replicate
on a new host or if the transposon moves to
another plasmid capable of replicating or inserting
into chromosomes, the cell becomes resistant to
antibiotics.

The resistance mechanism to methicillin
antibiotics in S. aureus bacteria can occur because
of the presence of genes located in the Mobile
Genetic Element (MGEs), such as plasmids and
transposons, these resistance genes are located on
the cassette of the mec chromosome. The
possibility of transmission of MRSA carriers is not
only from nosocomial origin but also from the
community or what is referred to as CA-MRSA
(Community-Acquired Methicillin  Staphylococcus
aureus), which means transmission can come from
outside the health environment such as a fitness
center, and can also spread by direct contact with a
wound infected with MRSA (skin-to-skin contact). )
or indirectly by sharing personal equipment such as
towels, razors that have been contaminated with
MRSA.B

The results of the sensitivity pattern of S.
aureus isolates from nasal and throat swab isolates
to vancomycin antibiotics were three intermediate
isolates. Vancomycin is the drug of choice for MRSA
infection therapy.’® The decrease in vancomycin
sensitivity to S. aureus occurs because of changes in
peptidoglycan biosynthesis or the bacteria have
thickened cell walls, so it is thought to be one of the
factors decreasing the ability of vancomycin to
diffuse into the cell walls and inhibits its synthesis. ™

The emergence of Vancomycin intermediate
Staphylococcus aureus (VISA) and Vancomycin-
resistant Staphylococcus aureus (VRSA) is very
dangerous because it will make it difficult to handle
multiresistant S. aureus in the hospital and can
increase the mortality rate due to S.aureus
infection. To be able to prevent VRSA, the use of
vancomycin should be used in indications of severe
cases such as sepsis, endocarditis, and meningitis.
Therefore, research on the sensitivity pattern of S.
aureus to Vancomycin as a Drug of Choice also
needs to be carried out regularly.

The results of the sensitivity pattern on the
nasal swab to penicillin antibiotics showed that all
isolates were resistant, while in the throat swab
two isolates were still sensitive. This proves that
penicillin antibiotics are no longer effective in the
treatment of S. aureus infections. Staphylococcus
aureus isolated from nasal and throat swabs are still
sensitive to ofloxacin. According to Ibe et al.
(2013)," ofloxacin antibiotics showed a sensitivity
result of 80.4%, it seems that this is the best
antibiotic of choice for the treatment of CA-MRSA

infections associated with rural communities in
Uturu. The mechanism of bacterial resistance to
antibiotics occurs both genetically and non-
genetically. Genetically resistance occurs through
conjugation and transduction processes between
the same strains, while non-genetically resistance
occurs through excessive antibiotic administration,
continuous or irregular low doses.>°

The majority of S. aureus isolated from nasal
and throat swabs were still sensitive to
Ciprofloxacin. Ciprofloxacin antibiotic is one of the
antibiotics that is effective as a substitute for
Penicillin. Ciprofloxin has very mild side effects and
has very little resistance to germs.> According to
Pai et al. (2013), 23 the level of antibiotic resistance
to Ciprofloxacin was 11.8%. Ciprofloxacin is used as
an alternative to MRSA infection.?? However, other
studies are reporting that Ciprofloxacin is not
effective against MRSA infection with a resistance
rate of 99%.

CONCLUSION

Staphylococcus aureus isolates nasal swabs
were more common than throat swabs. There was
no significant difference between the number of S.
aureus bacteria isolates nose and throat swabs. The
prevalence of MRSA carriers in the pre co-assistent
students of YARSI University is 1.7%. The majority of
S. aureus from nasal and throat swab isolates were
still sensitive to the antibiotics Methicillin,
Imipenem, Ofloxacin, and Ciprofloxacin but were
resistant to Penicillin.
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