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PREVALENCE OF NASAL COLONIZATION OF METHICILLIN-
RESISTANT STAPHYLOCOCCUS AUREUS (MRSA) IN PATIENTS
ON CHRONIC HEMODIALYSIS
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Abstract

Background and Objective: Staphylococcus aureus (S. Aureus) is a major pathogen which is often colonized in
the haemodialysis patient group which later on cause a widespread infection. Hence, leading to increased morbidity
and mortality among these patients. This study was conducted to check the occurrence of nasal colonization
of MRSA in patients undergoing chronic hemodialysis through different vascular accesses and its association
with different risk factors such as diabetes, previous hospitalizations, antibiotic use and duration of hemodialysis.

Methods: This study was conducted at a dialysis center of a quaternary care hospital with a sample size of
109 involving non-probability consecutive sampling technique. Data was collected over the period of one
month in January and February 2022. A swab was rotated four times 1.5cm deep inside in the anterior nares of
each patient. All data was analyzed through SPSS version 22. p-value of <0.05 was considered significant
with a confidence interval of 95%.

Results: 73% of the patients were male and 25% were diabetic. The participants were divided into different
age groups. The occurrence of staphylococcus aureus was found out to be 26% out of which 11% were MRSA
positive and 15% were MSSA positive. There was no association between the presence of these pathogens
with duration of dialysis and type of vascular access along with presence of comobidities, previous use of
antibiotics and episode of recent hospitalizations.

Conclusion: It can be concluded that approximately one fourth of the patients had nasal colonization of
staphylococcus aureus with considerable patients having MRSA or MSSA positive. There was no significant
association between the incidence of MRSA with age, gender, AV access, history of diabetes, previous
hospitalizations or antibiotic use. These findings are contrary to the expected association with these risk factors.
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As dialysis therapy results in frequent exposure

of patient to the hospital environment, many
studies have addressed the issue of spread of coloni-
zation strains into the environment by the patient or

the healthcare worker'"

. Staphylococcus Aureus (S.
aureus) is a major pathogen in the hemodialysis patient

group and its colonization results in high risk of blood
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stream infection.”

The incidence of invasive MRSA (methicillin-
resistant staphylococcus aureus) infection is >100 times
higher among patients of chronic dialysis compared
to general population,’ this raises concerns regarding
possible occult transmission within a dialysis unit.

Anterior nares provide a suitable medium for the
S. aureus to colonize and survive for prolonged period.*
Nasal bacterial flora gets modified with systemic anti-
biotic therapy. Risk factors of acquiring MRSA include
the administration of multiple antibiotics.” The risk
of infection is also dependent upon type of vascular
access.’ Central Venous Catheters (CVCs) are at the
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highestrisk of S. aureus associated VRS (Vancomycin
Resistant Staphylococcus Aureus) whereas ateriove-
nous fistula (AVF) has lower infection rates.” Likewise,
relatively more frequent use of CVCs as vascular access
in type-II diabetics and delayed development of AVE,
due to poor vascular anatomy, place them at a further
higherrisk of VRS.

Different treatment methods have been introduced
for elimination of nasal carriage which has resulted
in substantially lower incidence of infection. In order
to limit the spread of MRS A and to obtain proper infec-
tion prevention procedures, the occurrence of nasal
carriage of S. aureus must be investigated in patients
having regular sessions in hemodialysis centers."

The purpose of this research was to assess the
prevalence of MRSA nasal carriage among hemo-
dialysis patients in a tertiary care center in Pakistan.

METHODS

This analytical cross-sectional study was conduc-
ted in Pakistan Kidney and Liver Institute and Research
Center (PKLI&RC) from January 2021 to April 2021.
It involved non-probability consecutive sampling with
sample size of 109 patients calculated using the standard
formula. The study was approved by PKLI&RC insti-
tutional review board.

All the patients undergoing thrice weekly regular
hemodialysis sessions of four hours per session for
more than 3 months were included in this study. The
total number of patients on regular hemodialysis at
this institute are approximately 160.

After getting an informed consent from each
participant. A sterile swab was rotated four times in
anterior 1.5cm of each nostril. This swab was then
placed on mannitol salt agar. It was left for incubation
overnight at 35 degree celsius, after which mannitol
fermenting colonies were selected and sub cultured
on a Blood agar plates (BAP; Oxoid).” After another
overnight incubation, these colonies were screened by
using the DNase test and tube coagulase tests. The
colonies having growth of S. aureus were then tested
for oxacillin resistance by using 1-pg oxacillin and
cefoxitin disk according to the recommendations of

the Clinical Laboratory Standards Institute (CLSI)."

A purposeful structured performa was made for
data collection and consent for each participant. It
included age, gender, duration of hemodialysis, comor-
bidities, previous infections and hospitalization history.
All the data was entered and analyzed using the Statis-
tical package for the social sciences (SPSS) version 22.
Mean and standard deviation was calculated for age
and all other variables were represented as frequencies
and percentages. The association of MRSA and MSSA
colonization was observed with the variables mentioned
above.

RESULTS

The mean age of study participants was 44.7 years
with a standard deviation of 14.3. Majority of patients
belonged to age group of 41-65 years. Males were 67%
with male to female ratio of approximately 2:1. 53%
(58) of the patients fell in the dialysis duration group
of 2-5 years. 93%(101) of patients having arteriovenous
fistula as arteriovenous access. Total 28 patients had
positive culture for nasal swab, out of which 12 had
MRSA and 16 had MSSA isolated. 27 patients had type
2 diabetes and 5 had history of recent pulmonary infec-
tions. 11 had experienced recent hospitalization and
9 had history of recent antibiotic use secondary to some
infection as shown intable 1.

Table 2 shows the incidence of MRSA/MSSA
in patients according to different sociodemographic
characteristics with p-values. It was revealed that the
middle age group 41-65 years, had 6 positive MRSA
cultures with a p value of 0.441. MRS A was more pre-
valent in males with a frequency of 9 whereas there
were only 3 positives cultures in females, p value 0.16.
26 positive samples belonged to patients having AVF
as an AV access p value 0.471. Only 3 patients having
history of diabetes were found out to be positive which
is almost 10% of the total diabetic population, p value
for MRSA 0.111. Only 1 patient having recent hospita-
lization was MRSA positive with a p value of 0.929.
Furthermore, only 1 patient had MRSA isolated with
a history of antibiotic use with a p-value 0 0.895.
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Table 1: Sociodemographic characteristics of
study participants (n 109)

Characteristic Frequency (%)

Age (yrs)

Mean (44.7+14.3)

15-40 43(39)

41-65 54(50)

>65 15(11)
Gender

Male 73(67)

Female 36(33)
Hemodialysis duration

<2 yrs 35(32)

2-5 58(53)

>5 yrs 16(15)
AV access

Tunneled 7(6)

AVF 101(93)

AVG 1(1)
Presence of MRSA 12(11)
Presence of MSSA 16(15)
History of Diabetes 27(25)
History of Pulmonary infections 5(5)
History of recent hospitalization 11(10)
History of recent antibiotic use 10(9)

Table 2: Incidence of MRSA/MSSA according to
sociodemographic characteristics.

Characteristic MRSA | MSSA &‘E‘é‘z
Age 0.441
15-40 4 9
41-65 6 7
>65 2
Gender 0.16
Male 9 12
Female 3 4
Duration of HD (years)
<2 5 6 0.412
2-5 5 10
>5 2 0
AV access
Permcath 2 0 0.471
AVF 10 16
AVG 0 0
Diabetes 2 1 0.111
History of Pumonary 1 0 0.555
infections
History of previous 1 2 0.929
hospitalization
History of anitbiotic use 1 1 0.895

DISCUSSION

This study is a research work performed in a
single institute providing regular dialysis to the
patients. The incidence of MRSA colonization was
found out to be approximately 11% while 15% had
MSSA colonization through nasal swab. A meta-analysis
published by Zacharioudakis et al. revealed MRSA
colonization in 7.2% of th heamodialys patietns which
was much higher as compared to peritoneal dialysis
number in the same study, which was 1.3%."

Asimilar study conducted by Saxena etal. including
208 diabetic patients undergoing hemodialysis revealed
MRSA colonization of 9.6% and MSSA in 28%
patients”. While comparing this with our diabetic
patients, the results revealed 7.4% MRSA and 3.8%
MSSA nasal colonization. However, the results are
not much comparable as there were only 26 diabetic
patients in this study.

Resic et al. revealed MRSA colonization of 15.3%
ofthe patients with an increased prevalence in higher
age groups in contrast to this study where younger
patients had a higher frequency of MRSA colonization.”
This may be due to a higher number of patients being
in the younger age group of <65 years of age. Which
makes about 89% of the total study participants in this
study. This shows that how renal diseases are not iden-
tified earlier in life because of difficult access to quality
medical services. This leads to more people presenting
to hospital already in end stage renal disease and nee-
ding dialysis.

Another study conducted by Lai et al. about all
cause mortality due to MRSA infection in hemodialysis
patients revealed a 2.46 fold increased risk of dying
from any cause. However, the prevalence of MRSA
was 9.48% which is 11% in this study but the history
of recent hospitalization was 10% with a comparable
sample size."

As seen in similar studies in other parts of the
world, we were unable to include health care professio-
nals directly involved in care of these dialysis patients
in our research due to lack of funding. Also, there was

no follow up nasal swab culture performed after treat-
ment for the same reason. Antibiotic sensitivity details
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were also not recorded for these samples. According
to Friedman's classification, infections in patients
undergoing hemodialysis falls under healthcare-asso-
ciated infections." This research was performed on a
small sample size in a single center. This center is a
part of a specialized health institute with better
resources if compared to other government centers.
The results are not an accurate representation of the
whole region where statistics may vary. In order to
get a better estimate of prevalence of MRSA, a much
bigger sample size is needed which involves multiple
dialysis centers and the participants should also
include healthcare workers in the dialysis center and
family members living in the same household who are
in direct contact with these patients. A follow up study
in including the frequency of hospitalizations and
mortality involving the carriers of MRSA should be
conducted.

The prevalence of MRSA colonization in the
study population was found out to be 11% and MSSA
colonization was 15%. This is comparable with other
similar studies where the percentage varies between
9% and 15%. There was no significant association
estab-lished between MRSA positivity and age,
gender, type of vascular access, comorbidities such
as diabetes or with history of recent hospitalization or
antibioticusage.

CONCLUSION

There is a dire need to check colonization in related
healthcare workers and family members of the patients
and perform follow up studies for better infection

control.
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