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ABSTRACT
Background: Hospital associated Methicillin-resistant Staphylococcus aureus (MRSA) is a serious health concern, as its
infection is associated with high rates of mortality and morbidity. Health care professionals around the globe are
concerned by the increased prevalence of these bacteria in the hospital environment. With this background in mind,
this study was conducted to determine the frequency of nasal colonization of methicillin-resistant staphylococcus in
attendants of admitted patients in a tertiary care hospital in Pakistan.
th
Material and Methods: A cross-sectional study was conducted in Holy Family Hospital, Rawalpindi, Pakistan from 10
st
May to 31 August, 2016. Attendants of sixty admitted patients were selected by simple random sampling. Two nasal
swabs samples were obtained from these attendants; the first at the beginning of the study with a hospital stay of less
than 12 hours, and the second when their stay in the hospital had exceeded 48 hours. The samples were cultured on
Cystine lactose electrolyte deficient agar, Mannitol Salt Agar, and Nutrient Agar. The colonies were subjected to Gram
staining, catalase test, coagulase test, and methicillin/oxacillin sensitivity using the Kirby-Bauer’s disc diffusion
method. Frequencies and percentages were calculated. Chi-Square test was applied and statistical significance
calculated for the demographic data.
Results: The first culture report (at <12 hours hospital stay) showed that 46/60 (76.7%) attendants were not found to
have any resistant strain of Staphylococcus. These 46 attendants were then subjected to a second culture (after 48
hours hospital stay), which showed that 24/46 (52.2%) were now colonized with methicillin-resistant Staphylococcus
species (MRSA; n=7 and MR other than S. aureus; n=17). There was no statistically significant difference between
colonization of isolates and relationship to gender, age, residence, and co-morbid conditions.
Conclusions: The frequency of colonization with resistant strains of Staphylococcus aureus in attendants of admitted
patients increased after being exposed to the hospital environment for more than forty-eight hours.
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Introduction
Staphylococcus aureus (S. aureus) is a bacterium,
that colonizes the anterior nares of 20-80% of the
human population.1-3 Healthy individuals who are
carriers of the organism have an increased risk of
contracting an infection.4 A resistant form of S.
aureus called, Methicillin-resistant Staphylococcus
aureus (MRSA) has also been isolated. It is a grampositive bacterium characterized by the presence of
PBP-2a, a penicillin-binding protein encoded by
mecA gene, which makes it resistant to beta-lactam
antimicrobials.5 This resistant form was first
isolated in a British study in 1960, and since then it
has gone through speedy evolutionary changes and
epidemiologic expansion.6
On the basis of acquisition and genetics, two
common varieties of this bacterium have emerged;
community-associated MRSA (CA-MRSA) and the
hospital-associated MRSA (HA-MRSA).7 In the
United States, the first case of CA-MRSA infection
was reported in 1980s.8 These infections commonly
presented as skin and soft-tissue infections (SSTI) of
variable severity in previously healthy individuals.9
Hospital-acquired MRSA rates increased rapidly
after the 1990s. MRSA is a common cause of lifethreatening infections that requires aggressive
management and consumption of resources.10 Risk
factors for HA-MRSA infections include prolonged
antibiotic use, extended hospital stay, MRSA
colonization and exposure to MRSA infections.5
Studies report that community-associated MRSA
(CA-MRSA) strains at times also spread into
hospitals, causing life-threatening infections. This
indicates that the genotypes of strains of
Staphylococcus aureus causing HA-MRSA infections
are becoming more diverse.11
The prevalence of MRSA infection varies in
different parts of the world. Studies show that in
South-east Asia, the incidence of MRSA ranges from
2.3% to 69.1% of S. aureus infections, which is a

great healthcare concern. The pooled colonization
of MRSA has been estimated to 1.3% of general
population12 and studies are showing an increase in
this percentage. A study conducted in USA revealed
that in females, the risk factors for colonization
include 60 years of age or older, poor
socioeconomic setup, and diabetes. Whereas in
males, exposure to healthcare institutes has been
considered as the only major risk factor.13
As colonization with MRSA significantly increases
the risk of infection by this organism, it is essential
to estimate the prevalence of its colonization in
healthy individuals.13 In Pakistan, the attendants of
the hospitalized patients are in close proximity of
not only the patients, but also the doctors,
healthcare staff and the hospital environment in
general, and therefore at a risk of getting colonized
or infected.14 Despite many studies outlining the
prevalence of MRSA colonization in healthcare
professionals and patients, little or no studies have
been conducted on the attendants who are also
exposed to this resistant bacterium.15
With this background in mind, the current study
was conducted to determine the frequency of
colonization of MRSA (HA-MRSA) in attendants of
patients admitted to a tertiary care hospital in
Pakistan.

Material and Methods
This cross-sectional study was conducted in Holy
Family Hospital, Rawalpindi, Pakistan from 10th May
to 31st August, 2016 after obtaining permission
from the Institutional Research Forum. The study
was conducted on attendants accompanying
admitted patients. Total of 60 attendants were
selected by simple random sampling. The sample
included adult attendants of patients who had
spent less than 12 hours in the hospital and whose
total expected hospital stay would be more than 48
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hours. Exclusion criteria included attendants with a
history of exposure to the hospital as a patient,
patient’s attendant, or healthcare worker in the
past 6 months. Data was collected using a
questionnaire.
Sampling was done in two stages. Initially, a nasal
swab (for primary culture) was taken from the
patient’s attendants (n=60) when their stay in the
hospital had not exceeded 12 hours. The
attendants whose primary culture report was
negative for resistant Staphylococcus (n=46) were
enrolled for a second nasal swab. These swabs
were taken for a second culture after they had
spent more than 48 hours in the hospital.
After obtaining informed consent and basic
demographic data of the attendants, samples were
collected using sterile cotton swabs from both
anterior nares of each of the participants. The
samples were transported to the laboratory in
sterile containers and processed immediately as
the primary culture specimen. They were first
cultured on CLED Agar (Cystine lactose electrolyte
deficient agar) and were incubated at 37°C for 24
hours. Yellow-colored colonies obtained in the
samples indicated likely presence of Staphylococcus
aureus. These colonies were then transferred to
Mannitol Salt Agar (MSA), a medium selective for
the identification of Staphylococcus aureus. The
plates were incubated for 37°C for 48 hours. The
colonies that fermented mannitol appeared yellow
or golden, indicating the presence of
Staphylococcus aureus. These colonies were then
selected from the MSA and were cultured on
Nutrient Agar. The colonies subsequently obtained
were subjected to Gram staining, Catalase test, and
Coagulase test to differentiate S. aureus from other
species of Staphylococcus. S aureus colonies were
also tested for methicillin/oxacillin susceptibility.
This was done using the Kirby-Bauer’s disc diffusion
method.2,13 The dose of oxacillin used was 5
µg/disc. The plates were incubated at 37°C for 24

hours and zones of clearance were measured
around the disc. If the zone of clearance was
<20mm, the organism was considered to be
resistant to methicillin.
Subjects with a negative primary culture report for
resistant bacteria (MRSA) were further investigated
by taking a second swab. Specimens from these
subjects were collected again from both anterior
nares (secondary culture specimen) after their
hospital stay exceeded 48 hours, and processed by
the same methodology. The data was analyzed
using SPSS version 24. Percentages and frequencies
were calculated. Chi-square test was applied to
calculate statistical significance between male and
female attendants, different age groups, place of
residence, and any existing co-morbid. A P-value of
<0.05 was taken as significant.

Results
The total number of participants was 60, out of
which 25 (41.7%) were males and 35 (58.3%) were
females. Approximately 34 (56.7%) of the
attendants resided in rural areas and the rest in
urban localities. Out of the 60 attendants, 4 (6.67%)
were diabetic and 14 (6.67%) were hypertensive.
The rest (42; 70%) had no diagnosed co-morbid
diseases. None of the subjects were on antibiotic
therapy.
The results of the first nasal swab culture report are
given in Tables I and II. Of the 60 subjects, 44
(73.3%) showed positive results for staphylococcus
isolation, with the highest frequency for
Methicillin-sensitive Staphylococcus species (30;
50%) (Table I). Attendants with methicillin-resistant
Staphylococci (n=14) were dropped out of the
study (Table I). The remaining 46 attendants were
incorporated in the second stage of the study. The
results of the second culture report are given in
Table I and III. A total of 24/46 (52.1%) attendants
were positive for colonization with methicillinresistant strains of Staphylococcus (Table I).
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Table I: Frequency distribution of isolates from nasal swab culture of patient’s attendants
First Culture Report (n=60)
Frequency
Percentage
30
50

Isolates
Methicillin sensitive Staphylococcus species
Methicillin-resistant Staphylococcus species
other than S. aureus
Methicillin resistant Staphylococcus aureus
None

Second Culture Report (n=46)
Frequency
Percentage
11
23.9

10

16.7

17

36.9

4
16

6.7
26.7

7
11

15.2
23.9

Table II: Basic demographic data and frequency of isolates of first nasal swab culture
MSSS
(n=30)

Variables

Gender
(n=60)

Age (years)
(n=60)

Residence
(n=60)

Comorbidity
(n=60)

Male
(n=25)
Female
(n=35)
<30
(n=23)
30-55
(n=29)
≥55
(n=8)
Urban Areas
(n=26)
Rural Areas
(n=34)
Hypertension
(n=14)
Diabetes
(n=4)
None
(n=42)

12
(40%)
18
(60%)
12
(40%)
16
(53.3%)
2
(6.7%)
14
(46.7%)
16
(53.3%)
7
(23.3%)
0
(0%)
23
(76.7%)

MRSS other than
S. aureus
(n=10)
3
(30%)
7
(70%)
4
(40%)
4
(40%)
2
(20%)
3
(30%)
7
(70%)
1
(10%)
3
(30%)
6
(60%)

*P<0.05 was considered statistically significant
MSSS-Methicillin sensitive staphylococcus species;
MRSS-Methicillin-resistant staphylococcus species;
MRSA-Methicillin resistant staphylococcus aureus

There was no significant statistical difference in the
colonization of isolates related to gender, different
age groups, place of residence, and any associated
co-morbidity (Table II and III).

Discussion
Staphylococcus aureus colonizes the nares of a
large proportion of the general population and
poses a substantial threat as a serious pathogen.16

MRSA
(n=4)

None
(n=16)

3
(75%)
1
(25%)
2
(50%)
2
(50%)
0
(0%)
2
(20%)
2
(20%)
1
(25%)
0
(0%)
3
(75%)

7
(43.8%)
9
(56.3%)
5
(31.3%)
7
(43.8%)
4
(25%)
7
(43.8%)
9
(56.3%)
5
(31.3%)
1
(6.3%)
10
(62.5%)

P-value*

0.484

0.643

0.817

0.060

In the present study, colonization of staphylococcus
in apparently healthy attendants in the primary
culture report was 73.3% and 76.1% in the
secondary culture report when the attendants had
been exposed to the hospital environment for more
than 48 hours which is similar to the percentages
observed in other related studies.1
Resistance to antimicrobials is a global health
concern, and drug resistance of Staph aureus is a
serious threat. MRSA is generally associated with
poor clinical outcomes.
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Table III: Basic demographic data and frequency of isolates of second nasal swab culture
Variables

Gender
(n=46)

Age (years)
(n=46)

Residence
(n=46)

Comorbidity
(n=46)

Male
(n=19)
Female
(n=27)
<30
(n=17)
30 - 55
(n=23)
≥55
(n=6)
Urban Areas
(n=21)
Rural Areas
(n=25)
Hypertension
(n=12)
Diabetes
(n=1)
None
(n=33)

MSSS
(n=11)
3
(27.3%)
8
(72.7%)
5
(45.5%)
6
(54.5%)
0
(0%)
3
(27.3%)
8
(72.7%)
2
(18.2%)
0
(0%)
9
(81.8%)

MRSS other
than S. aureus
(n=17)
7
(41.2%)
10
(58.8%)
7
(41.2%)
8
(47.1%)
2
(11.8%)
9
(52.9%)
8
(47.1%)
4
(23.5%)
0
(0%)
13
(76.5%)

*P<0.05 was considered statistically significant
MSSS-Methicillin sensitive staphylococcus species;
MRSS-Methicillin-resistant staphylococcus species;
MRSA-Methicillin resistant staphylococcus aureus

It causes metastatic infections such as septic
arthritis, infective endocarditis, osteomyelitis, and
septic shock leading to high rates of mortality and
morbidity.17 The risk factors for MRSA infection
include prolonged antibiotic use, extended hospital
stays, MRSA colonization, and exposure to MRSA
infection. There are two varieties of MRSA, the
healthcare-associated MRSA and the communityassociated MRSA, both of which differ from each
other in their clinical presentations and
epidemiology.18 However, the line between the two
is blurred with a considerable overlap occurring
between the two.18 In the present study, 4/60
(6.7%) subjects were harboring resistant
Staphylococcus aureus on primary culture. This can
be taken as CA-MRSA as these subjects had little or
no exposure to a hospital set-up in the recent past.
This percentage is lower than that reported by a

MRSA
(n=7)

None
(n=11)

4
(57.1%)
3
(42.9%)
2
(28.6%)
4
(57.1%)
1
(14.3%)
4
(57.1%)
3
(42.9%)
3
(42.9%)
0
(0%)
4
(57.1%)

5
(45.5%)
6
(54.5%)
3
(27.3%)
5
(45.5%)
3
(27.3%)
5
(45.5%)
6
(54.5%)
3
(27.3%)
1
(9.1%)
7
(63.6%)

P-value*

0.790

0.838

0.611

0.305

study in a teaching hospital of Nepal, which claimed
a percentage of 13.1% of nasal colonization rate of
MRSA in patient's attendants.3 Forty-eight hours
after exposure to the hospital environment, the
percentage of attendants with MRSA increased to
7/46 (15.21%), which can be considered as HAMRSA. Other studies show variable percentages of
MRSA in attendants. An Indian study reported S.
aureus colonization of 45.5% with MRSA carriage
rate of 33.3% in attendant accompanying the
patients.19 In contrast, another study claimed this
percentage to be as low as 8.2%, which is less than
the present study.3 Recent studies have indicated
that approximately 65% of all S. aureus isolated
from ICUs are MRSA.12,13
Multiple studies have been done in Pakistan and
the world to check the prevalence of MRSA in the
hospital settings. These researches have focused on
health care professionals, patients, and laboratory
cultures. A multicentered research done by Hafiz
and his colleagues indicated that MRSA was
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present in a wide range of 2 to 61% of the
specimens collected by various laboratories in
major cities of Pakistan, varying from city to
city.15Another study conducted in Peshawar
showed that 62.7% of healthcare workers were
colonized with MRSA.20 This high percentage may
be explained in light of the prolonged hospital
exposure of health care providers in contrast to the
brief 48 hours stay of attendants in the present
study.
The more alarming statistics are related to the
nasal colonization of the resistant species of
Staphylococcus (MRSA) other than Staph aureus.
The primary culture report showed that 14 out of
60 (23.3%) attendants had resistant species of
Staphylococcus. After exposure to the hospital
environment, this percentage increased to 17/46
(36.95%). This large number presents a challenge,
as this resistant bacterium may be transmitted to
patients and healthcare providers, thus causing
severe infections in the already compromised
patients.21,22 In the present study no significant
difference in age groups was observed in relation to
colonization of Staph aureus. However, a study on
prevalence of MRSA in Eritrea claimed a higher
incidence of colonization of staph aureus in
subjects less than 18 years of age.23
Unlike all the previous researches, the present
study focuses on the attendants. In most of the
general hospitals of Southeast Asia, the attendants
give hands-on care and emotional support to the
patient.14 This can act as a double-edged weapon;
not only can attendants with MRSA colonization
infect the patients, but as our study has shown,
attendants can also acquire MRSA and harbor it.
These attendants thus act as vectors and further
facilitate the spread of bacteria within the hospital
and the community.
It has been indicated by multiple studies that
Methicillin-resistant
Staphylococcus
aureus
(MRSA)is more virulent than Methicillin-sensitive S.

Aureus (MSSA) strains.12 However, other studies
have shown that due to the heterogenic nature of
the resistant population, quantitative laboratory
analysis of the virulence factors show conflicting
results with some researches stating that MSSA is
more virulent.24,25
In light of the present study, the need for regular
screening is emphasized. It is proposed that the
frequency of exposure of the attendants to the
patients and the hospital environment should be
decreased. All attendants intending to stay with the
patient for longer than 48 hours should be
screened on entry in the hospital and on their
departure. Those positive for resistant species of
Staphylococcus should not be allowed to stay in the
hospital with their patient. All health care
professionals should be made aware of the
nosocomial transmission of bacteria and should be
regularly screened. The doctors should take into
account the nasal carriage rates of MRSA in their
hospital while making therapeutic decisions.
The main limitation of the present study is a small
sample size confined to a single tertiary care
hospital. Moreover, due to limited number, the
attendants were not categorized on the basis of
wards (Medicine, Surgery, Gynae & Obstetrics etc.),
ICU and private rooms. Therefore, these findings
cannot be generalized to all the patient's
attendants in the hospital.

Conclusion
The frequency of colonization with resistant strains
of Staphylococcus aureus in attendants of admitted
patients increases after being exposed to the
hospital environment for more than forty-eight
hours.
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