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ABSTRACT

Colonization is the presence and growth of microorganism on the skin or mucous membrane of the body without any sign
of infection. Commonly colonized microorganisms are normal flora within a person's body, but can also be microorganism in
the hospital that colonizes within the body a few days after they enter the hospital. The longer a person is hospitalized the
more likely to be colonized with the microorganism in the hospital. The objective is to determine microorganism pattern and
antimicrobial sensitivity in the nasal cavity of regular hemodialysis patients and staff in Hemodialysis Installation of Adam
Malik Hospital Medan. The study was analytic observational with a cross-sectional method, conducted in the Department of
Clinical Pathology of Adam Malik Hospital Medan together with Hemodialysis Installation of Adam Malik Hospital Medan
from August 2016 - October 2016. The sample was anterior nasal cavity swab which went through identification and sensitivity
test. A total number of participants following the study were 46 people where patients and staffs were equal to 23 people.
Most bacterial colonization of the nasal cavity of patients and staffs: Staphylococcus epidermidis 9 (39.13%) and 12 (52.17%);
Staphylococcus aureus 4 (17.39%) and 3 (13.04%); Staphylococcus saprophyticus 2 (8.70%) and 2 (8.70%). There were 3
MRSA from a total of 23 bacteria (13.04%) in regular hemodialysis patients. MRSA colonization was found in regular
hemodialysis patients with 50% sensitivity level of Vancomycin.

Key words: Microorganism pattern, colonization, nasal cavity, end-stage renal disease, hemodialysis, MRSA

INTRODUCTION

Colonization is the presence and growth of a
microorganism in the skin or mucous membrane of
the human body without any sign of infection. The
colonizing microbes generally are normal flora in the
human body. However, it can also be obtained from
the hospital. The microbes can colonize in patient's
body within a few days of their arrival at the hospital.!
The longer the patient is hospitalized the more likely
the bacteria in ahospital environment can colonize in
their body. Health workers may also get
microorganism colonization from the hospital
environment and being a carrier of that pathogen.
Microorganism colonization can act as a potential
source of the pathogen in spreading nosocomial
infection.!

The immune system changes in end-stage renal
failure patients are causing the patients to be easily
infected.”” The decrease in immune responses in
these patients can be caused by the uremic

conditions, vitamin D deficiency, and the
hemodialysis procedure it self."®

Regular hemodialysis patients are prone to
getting nosocomial infection both endogenously
and exogenously. The endogen nosocomial
infection can be caused by both normal florae that
previously exists in the patient's body and hospital
microorganism that colonize inside the patient's
body.! Primary bacteremia incidence in end-stage
renal failure patients that received regular
hemodialysis was reported about 2%-4.5% in every
1000 catheters in a day or about 1-2 episodes in
every patient in a year. Hemodialysis catheter usage
in end-stage renal failure patients is the main
mortality predictor in end-stage renal failure
patients receiving regular hemodialysis.” Primary
bacteremia is the leading cause of morbidity and
the second most common cause of mortality in
end-stage renal failure patients receiving regular
hemodialysis.”

Several studies have been conducted to know
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nasal cavity bacterial colonization profiles in end-
stage renal failure patients who undergo regular
hemodialysis and also in hemodialysis unit staff.

A study conducted by Olivas et al., in 70 patients
and 10 nurses in a hemodialysis unit in Mexico were
found bacterial colonization in the nasal cavity of
patients, 9% were basil Gram-negative bacteria.
However, they found no colonization in the nurses.
MRSA colonization inpatients' nasal cavity was 19%,
while in the nurse's nasal cavity and nurse's hands
were 50% and 10%, respectively. Based on this
research, it is also known that primary bacteremia is
mainly caused by Staphylococcus aureus, e.g. about
67%, in which the 25% was MRSA type.

Ghasemian et al. conducted a study in the nasal
cavity of regular hemodialysis patients and found
Staphylococcus aureus colonization as much as
36.9%, in which 74.2% was MRSA."

Based on several previous studies above, it is
known that Staphylococcus aureusis the most
common cause of nasal colonization in end-stage
renal disease patient who undergoes regular
hemodialysis. Patients with nasal Staphylococcus
aureus colonization have a higher risk to progress
into staphylococcal wound infection after operation
procedure compared to without colonization
patients. It is also clear that patients in bacteremia
condition caused by Staphylococcus aureus usually
get the bacteria colonizing in their nasal cavity and
the strain of the nasal colonizing bacteria has the
same strain with bacteria found in the blood.”

Several health workers also have Staphylococcus
aureus colonization in their nose. The frequency
depends on how close the health worker is exposed
to the patients. This health worker always brings the
germsin their hands and it is believed to be the cause
of nasal colonization in their nose. It also
contaminates patients' hands and other objects in
environment.”

Exogenous nosocomial infections are mainly
caused by human contact (from another patient,
health worker also visitors) and less commonly
caused by hospital environment. Health workers can
experience bacterial colonization by hospital
pathogen bacteria or normal flora that turn into a
pathogen in an immune compromised person.’
Healthy health workers may carry resistant bacteria
strain in their nose and skin, that in turn can spread
those bacteria into the community and trigger it to
be wide spread.” Health workers that continuously
and directly contact patients, and contaminated
objects can spread the microorganism to other
patients and most of them become carriers fora long
time.”

Based on the explanations above, this study aims
to know the bacterial colonization in the nasal cavity
of regular hemodialysisend-stage renal failure
patients and hemodialysis unit staff in the Adam
Malik General Hospital Medan. This study also aims
to know the resistance pattern of the bacteria into
antimicrobial agent so the data can be used as a
reference to prevent nosocomial infection among
end-stage renal failure patient that undergo
hemodialysis regularly, by infection prevention and
control unit. This pattern includes the differences of
microorganism and its sensitivity towards
antimicrobial in the nasal cavity of end-stage renal
failure patients and hemodialysis unit staff in the
Adam Malik General Hospital Medan.

METHODS

This study was an analytic observational study
with cross-sectional design.The research conducted
in the Department of Clinical Pathology in the Adam
Malik General Hospital collaborating with
Hemodialysis Department of the Adam Malik
General Hospital. Study period was from August
2016 to October 2016. Based on the minimal sample
size calculation, it was determined that 46 samples
were included in this study. The samples comprised
of 23 regular hemodialysis patients and 23
hemodialysis staff that fulfill inclusion and exclusion
criteria.

The inclusion criteria were male and female more
than 18 years old diagnosed with end-stage renal
failure who underwent regular hemodialysis for
more than three months. The inclusion criteria for
hemodialysis staff were staff in hemodialysis
department who had worked for more than three
months and agree to join this study. The exclusion
criteria were having either respiratory infection nor
urinary tract infection at the time of the study, taking
antibiotics within last one week, end-stage renal
failure patient who underwent acute hemodialysis.

The data was analyzed using Chi-Square with a
significance value of 5%. Ethical clearance was
approved by the Medical Research Committee,
Faculty of Medicine, University of North Sumatra,
Medan with a letter approval number of
565/TGL/KEPK FK USU-RSUP HAM/2016. Written
informed consents were obtained from research
subjects who agreed to join this research. Written
consents were requested after the explanation of this
study objectives.

The sample was nasal swab from the anterior part
of the nasal cavity. The samples were then directly
stained as anticipation towards sample

Microorganism Pattern on Nasal Cavity - Damayanti, et al.



Indonesian Journal of Clinical Pathology and Medical Laboratory, 2018 Nov, 25 (1) : 73 - 78

PAGE 75

representation. After ward, the sample was cultured
in blood agar and Mac Conkey media.

Colony growth in blood agar media was then
immediately Gram stained. Gram-positive bacteria
should be continued with the catalase test. If the
colony mixture produced bubbles (positive catalase
test), then the bacteria was Staphylococcus sp. and
the test was continued using API Staph. If the colony
mixture didn't produce any bubbles (negative
catalase test) then the bacteria was Streptococcus
sp., and the hemolysis zone should be observed: If
there was wide and clear hemolysis it was
Streptococcus B hemolyticus, then the test was
continued with Bacitracin test. If the bacitracin test
was sensitive then it was Streptococcus pyogenes,
while if it was resistant then it was Streptococcus
agalactiae; If a greenish partial hemolysis was seen
then it was said to be Streptococcus a hemolyticus,
then the test was continued with Optochin test. If the
test was sensitive, it was Streptococcus pneumoniae.
If the test was resistant it was Streptococcus viridans;
If there was no hemolysis in erythrocytes (no change
was seen in the colony surface) then it was said to be
Streptococcus y hemolyticus.

The Gram-negative colonies growth in Mac
Conkey media would be Gram stained and further be
tested using API 20E. After the bacterial identification
was finished and antimicrobial susceptibility test
using Kirby Bauer disk diffusion method. The
interpretation of inhibition zone diameter toward
antimicrobial agents of bacteria commonly found in
nasal cavity can be seenin Table 1.

RESULT AND DISCUSSION

The grouping of staff work in hemodialysis unit

and end-stage renal failure patients receiving regular
hemodialysis based on age and sex can be seen in
Table 2 and 3. While the pattern of microorganism
found in nasal cavity of staff working at hemodialysis
unit and end-stage renal failure patients receiving
regular hemodialysis can be seen in Table 4. The
differences of antimicrobial sensitivity pattern
between hemodialysis unit staff and regular
hemodialysis patient can seenin Table 5.

In this study, there were found 3 cases with
Methicillin-Resistant Staphylococcus aureus
(MRSA) from four Staphylococcus aureus cases
found in regular hemodialysis patients. The similar
result was shown in a previous study conducted by
Ghasemian et al., that found Staphylococcus aureus
colonization as many as 26.9%, from which 74.2%
was MRSA, in the nasal cavity of patients who
underwent regular hemodialysis.” The different
result was found in hemodialysis staff did not find
any MRSA in three Staphylococcus aureus cases
found in the nasal cavity of hemodialysis staff.

MRSA is not invasive in healthy people. Patients
that have a risk to be infected by this bacteria are the
patients suffering from cancer, children treated in
intensive care unit, a patient with the immune
disorder, a patient with a prosthetic heart valve, IV
line or catheter, and also end-stage renal failure
receiving regular hemodialysis.!

Based on several previous studies, Mupirocin
cream application into the nasal cavity of patients
and health workers that are detected as MRSA
carriers may be done as prevention of MRSA
infection and evaluated after three months. Several
studies showed that intra nasal Mupirocin cream
usage can be useful to decrease auto infection risk
when patients are treated inICU.****

Table 1. The interpretation of inhibition zone diametertoward antimicrobial agents of bacteria commonly found in thenasal cavity

. Disk Resistant Intermediate Sensitive
Antibiotic types content diameter (mm) Diameter (mm) diameter (mm)
Amoxicillin 10 pg 0-13 14-17 >18
Ampicillin 10 ug 0-13 14-16 >17
Amikacin 30 ug 0-14 15-16 >17
Clindamycin 2 ug 0-14 15-20 221
Ciprofloxacin 5 g 0-15 16-20 221
Linezolid 30 ug 0-20 21-22 >23
Cefoxitin 30 ug 221 - >22
Ceftriaxone 30 ug 0-13 14-20 221
Cefoperazone 75 ug 0-15 16-20 221
Cefotaxime 30 pg 0-14 15-22 223
Meropenem 10 ug 0-13 14-15 216
Vancomycin 30 ug 0-9 9-12 213
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Table 2. The grouping of staff work in the hemodialysis unit based on age and sex

Age n (%) Female n (%) Male n (%)
21 -30 12 (52.17%) 8 (34.78%) 4 (17.39%)
31 -40 6 (26.09%) 6 (26.09%) 0
41 -50 3 (13.04%) 3 (13.04%) 0
51 - 60 2 (8.70%) 2 (8.70%) 0
Total 23 (100%) 19 (82.61%) 4 (17.39%)

Table 3. The grouping of end-stage renal failure patients receiving regular hemodialysis based on age and sex

Age N (%) Female n (%) Male n (%)
21 - 30 4 (17.39%) 2 (8.70%) 2 (8.70%)
31 -40 5 (21.74%) 1 (4.35%) 4 (17.39%)
41 -50 3(13.04%) 1 (4.35%) 2 (8.70%)
51 -60 7 (30.44%) 4 (17.39%) 3 (13.04%)
61 - 70 4 (17.39%) 2 (8.70%) 2 (8.70%)
Total 23 (100%) 10 (43.48%) 13 (56.52%)

Table 4. The pattern of microorganism found in thenasal cavity of staff working at hemodialysis unit and end-stage renal
failure patients receiving regular hemodialysis

Microorganism type Hemodialysis Regu!ar HD Total .P-value
staff patients Fisher test

Staphylococcus epidermidis 12 (52.17%) 9 (39.13%) 21

Staphylococcus aureus 3 (13.04%) 4 (17.39%) 7

Staphylococcus saprophyticus 2 (8.70%) 2 (8.70%) 4

Staphylococcus hemolyticus 1 (4.35%%) 2 (8.70%) 3

Staphylococcus hominis 1 (4.35%%) 1 (4.35%%) 2

Staphylococcus capitis 1 (4.35%%) 0 1

Streptococcus agalactie 0 1 (4.35%%) 1 0.977
Streptococcus viridans 0 1 (4.35%%) 1

Klebsiella pneumoniae 1 (4.35%%) 2 (8.70%) 3

Klebsiella oxytoca 1 (4.35%%) 1 (4.35%%) 2

Pseudomonas aeruginosa 1 (4.35%%) 0 1

Total 23 (100%) 23 (100%) 46

Table 5. The differences of antimicrobial sensitivity pattern between hemodialysis unit staff and regular hemodialysis patient

Staff n (%) Patient n (%)

Antimicrobial

P-value
agent Sensitive Intermediate  Resistant Sensitive Intermediate Resistant
Amoxicillin 15 (65.22%) 6 (26.09%) 2 (8.69%) 7 (30.43%) 4 (17.39%) 12 (52.18%) 0.005
Ampicillin 13 (56.52%) 6 (26.09%) 4 (17.39%) 6 (26.09%) 3 (13.04%) 14 (60.87%) 0.010
Amikacin 22 (95.65%) 1 (4.35%) 0% 21 (91.30%) 1 (4.35%) 1 (4.35%) 1.000
Clindamycin 10 (43.48%) 3(13.04%) 10 (43.48%) 6 (26.09%) 1 (4.35%) 16 (69.56%) 0.254
Ciprofloxacin 22 (95.65%) 0% 1 (4.35%) 13 (56.52%) 5 (21.74%) 5(21.74%) 0.005
Ceftriaxone 21 (91.30%) 2 (8.70%) 0% 14 (60.87%) 3(13.04%) 6 (26.09%) 0.016
Cefoperazon 23 (100%) 0% 0% 22 (95.65%) 1(4,35% 0% 1.000
Cefotaxim 21 (91.30%) 2 (8.70%) 0% 13 (56.52%) 0% 10 (43.48%) 0.000
Linezolid 17 (73.92%) 3(13.04%) 3 (13.04%) 9 (39.12%) 2 (8.70%) 12 (52.18%) 0.022
Vancomycin 21 (91.30%) 2 (8.70%) 0% 14 (60.87%) 1 (4.35%) 8 (34.78%) 0.004
Meropenam 20 (86.96%) 3 (13.04%) 0% 10 (43.48%) 4 (17.39%) 9 (39.13%) 0.001
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This study showed the Vancomycin sensitivity as
the drug of choice of MRSA infection in regular
hemodialysis patients was high. The sensitivity was
50%. Based on that Vancomycin sensitivity level
against MRSA bacteria, it can be considered as a
guideline for clinicians in charge in the Adam Malik
general hospital so that they become wiser in using
this antibiotic.

This study also found 67.39% Coagulase Negative
Staphylococcal (CoNS) colonization in regular
hemodialysis patients and also hemodialysis staff in
which the most common type was Staphylococcus
epidermidis (45.65%). Moreover, we also found
Staphylococcus saprophyticus (8.69%),
Staphylococcus hemolyticus (6.52%),
Staphylococcus hominis (4.35%), and
Staphylococcus capitis (2.17%). This result is similar
to the study conducted by Akhtar towards 468
workers in Rawalpindi Hospital in India that they
found CoNS colonizationas much as 73.3%."

Staphylococcus epidermidis is the most
commonly found normal flora in the nose and skin.
It was said to be pathogen but is recently known this
bacteria was responsible in several nosocomial
infection cases, e.g. post heart valve insertion, urinary
tract infection, surgical wound infection,
cerebrospinal fluid shunt infection, ophthalmic
infection and also infection from prosthetic
insertion.*”

Based on this study, there were found Gram-negative
bacteria in hemodialysis staff, i.e. Klebsiella
pneumoniae (4.35%), Klebsiella oxytoca (4.35%), and
Pseudomonas aeruginosa (4.35%). Meanwhile,
Klebsiella pneumoniae (8.69%), and Klebsiella
oxytoca (4.35%) were found in regular hemodialysis
patients.

Klebsiella is an opportunistic bacterium that can
colonize in skin, oropharynx and gastrointestinal
tract. Klebsiella carriers are related to endotracheal
intubation, changing immune response and
antibiotic use. Klebsiella is known as pathogen
causes nosocomial infection in children and adult. It
is estimated that 8% of nosocomial infections are
caused by Kilebsiella. Klebsiella pneumoniae and
Klebsiella oxytoca that can cause infections of the
lower respiratory tract, urinary tract and operation
wound.”

In a hospital environment, Pseudomonas
aeruginosa can spread through the touch of health
worker and contamination or improper sterilized
medical devices. Hospitalized patients especially
patients using breathing aid machine, catheter or
patients with immune response changes caused by
other conditions or disease, and also patients with a

post-operation wound or burn with wound infection
risk, are at risk for being infected by Pseudomonas
aeruginosa. It is estimated that 51.000 cases of
nosocomial infections caused by Pseudomonas
aeruginosa are happened every year in the United
States, in which more than 13% is caused by
Multidrug-Resistant Pseudomonas aeruginosa.”

Olivas et al. study conducted in 70 patients and 10
nurses in a hemodialysis unit in Mexico showed
bacterial colonization in the patient's nasal cavity, in
which 9% was Gram-negative bacteria. However, no
bacterial colonization was found in the nurse's nasal
cavity. The Gram-negative bacteria found in a
patient's nasal cavity were Klebsiella pneumonia,
Escherichia coli, Acinetobacter baumanii, and
Morganella morganii.**

Based on this study, we can see the Meropenem
activity against Gram-negative rod bacteria in
hemodialysis unit staff and regular hemodialysis
patients. The bacterial sensitivity towards
Meropenem was 66.7% sensitive and 33.33%
intermediate. This study results can also
beconsidered by clinician work in the Adam Malik
Hospital so making them wiser in using Meropenem.

CONCLUSION AND SUGGESTION

Based on this study, the microorganism pattern
found in nasal cavity of regular hemodialysis patients
consists of Staphylococcus epidermidis 9 (39.13%),
Staphylococcus aureus 4 (17.39%), Staphylococcus
saprophyticus 2 (8.69%), Staphylococcus
haemolyticus 2 (8.69%), Staphylococcus hominis 1
(4.35%), Streptococcus agalactiae 1 (4.35%),
Streptococcus viridans 1 (4.35%), Klebsiella
pneumonia 2 (8.69%), and Kilebsiella oxytoca 1
(4.35%). Meanwhile, the microorganism pattern
found in nasal cavity of hemodialysis unit staff
consists of Staphylococcus epidermidis 12 (52.17%),
Staphylococcus aureus 3 (13.04%), Staphylococcus
saprophyticus 2 (8.70%), Staphylococcus hominis 1
(4.35%), Staphylococcus capitis 1 (4.35%),
Staphylococcus haemolyticus 1 (4.35%), Klebsiella
pneumoniae 1 (4.35%), Klebsiella oxytoca 1 (4.35%),
and Pseudomonas aeruginosa 1 (4.35%). Generally,
the sensitivity levels of all antimicrobial agents in
hemodialysis unit staffs were adequately controlled,
except Clindamycin which resistance level was
43.48%. In regular hemodialysis patients, the
resistance levels of Amoxicillin, Ampicillin, and
Clindamycin were high enough i.e. 52.18%, 60.87%
and 69.56%, respectively. In Ciprofloxacin,
Ceftriaxone and Cefotaxime, the sensitivity level
were good enough, i.e. 56.52%, 60.87%, and 56.52%,
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respectively. The sensitivity of Vancomycin was also
good enough, 60.87%. However, the sensitivity of
bacteria towards Meropenem and Linezolid was
quite low ie., 4348% and 39.12%, respectively.
Among the four Staphylococcus aureus found in
regular hemodialysis patients, we found 3
Staphylococcus aureus cases that were MRSA in
which the sensitivity level towards Vancomycin was
50%. The abilities of Meropenem as an antimicrobial
agent against Gram-negative bacteria in patients
and staff were similar, i.e. 66.67% was sensitive, and
33.33% was intermediate.
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