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Abstract

Background

Staphylococcus aureus (S. aureus) is a virulent pathogen that is currently the most common cause of infections in hospitalized patients. Health care workers (HCWs)
play a significant role in the epidemiology of Methicillin Resistant S. aureus (MRSA) infection. HCWs act as a vector for transmission of MRSA as they work at the
interface between hospital and the community. Transmission of MRSA in health care environment is usually by contact between patients through hands, cloths or
equipment of HCWs.

Objectives

To determine the percentage of HCW’s having MRSA carriage at a tertiary care hospital in Rawalpindi Pakistan.

Materials and methods

Nasal swabs from anterior nares of HCWs were cultured on Blood agar and Macconkey Agar and Mannitol Salt Agar (MSA) and incubated at 35°C for 24-48 hours. S.
aureus growth was confirmed by colony morphology, gram staining and biochemical tests. MRSA were identified by observing zone of inhibition around Cefoxitin disc on
Mueller Hinton Agar (MHA) according to CLSI guidelines.

Results

The frequency of nasal carriage of MRSA was 6.5%. High nasal carriage was seen in ITC among the nursing staff.

Conclusion

High frequency of MRSA nasal carriage in ITC staff reflects poor hand hygiene and urgent need for infection control measures.
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Introduction
S. aureus is a major cause of community and healthcare infections and is

one among leading etiologic agents for skin and soft tissue infections, food
poisoning, endocarditis, osteomyelitis and life-threatening postsurgical
infections [1]. Staphylococcus aureus is both a human skin and mucosae
commensal but also a frequent cause of serious infections with high
morbidity, mortality, and healthcare-associated costs [2].

Treatment of infection caused methicillin resistant S. aureus has become
more problematic and challenging, as it is resistant to all β-lactam
antibiotics thereby significantly limiting the treatment options. With a few
exceptions, the incidence of nosocomial infection caused by MRSA
continues to increase worldwide [3].

Infections caused by MRSA strains are associated with longer hospital
stay, prolonged antibiotic administration, poor hand hygiene, unresponsive
behaviour of hospital staff towards patients, presence of MRSA among
patients and contaminated environmental surfaces. Colonized HCWs can act
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as a reservoir for the spread of MRSA to patients and other HCWs [4]. Poor
infection control measures are usually responsible in both acquiring and
transmitting MRSA by HCWs.

This bacterium can establish solid interactions with nasal epithelial cells
via various proteins and many cell surface components, thus transforming
into persistent carriage [5]. The anterior nares are the main reservoir of
MRSA, although other body sites are frequently colonized, such as the
hands, skin, axillae, and intestinal tract [6].

The risk of MRSA transmission via transiently colonized hands of
permanent nasal MRSA carriers in HCWs to the patients or hospital
environment is three to six times greater than non-carriers and transient
carriers [7].

Nasal colonization is considered crucial in the pathogenesis of MRSA
infection acting as the reservoir for infection. S. aureus colonizes the anterior
nares of 20% to 80% of the human population [8]. The rate of nasal carriage
of S. aureus and MRSA varying from 16.8% to 90% among hospital
personnel has been reported [9]. Healthcare workers who are asymptomatic
nasal carriers can sometimes be the source of MRSA outbreaks [10].

Identification of patients and HCWs (in outbreak settings) colonized with
MRSA, combined with hand hygiene and other precautions have been shown
to be effective in reducing the transmission and controlling the spread of
MRSA.

Materials and Methods

Ethical approval

Proposal of study was approved by the Institution board university of Azad
Jammu and Kashmir Muzaffarabad and Ethical committee of Rawalpindi
Institute Cardiology (RIC).

Setting

The study was carried out at Pathology department of a tertiary care
hospital in Rawalpindi Pakistan.

Study design

It is a prospective as well as descriptive study.

Study duration

The study was carried over the period from 1st July to 1st November.

Study subjects

Inclusion criteria

Only coagulase positive S. aureus isolates were dealt in the study.

Exclusion criteria

All coagulase negative isolates were excluded from the study.

Sample size

Specimens were collected from 200 HCWs working in hospital including
Doctors and Medical officers (MO) of different wards, Anesthesia MOs, OT
Perfusionists, OT Technicians and Nurses from different wards, OT dressers,
ward boys and Ayas from different departments.

Sample collection

Sterile, moist cotton swabs were used for the collection of samples from
anterior nares. The swab were taken from 1-2 cm inside of each nostril after

rotating it 2-3 times both clockwise and anticlockwise with gentle pressure for
3-5 The swabs were cultured on blood agar (BA), Mannitol salt agar (MSA)
and Macconkey agar (MA) & incubate at 37ₒC for 24-48 hours.

Repeat nasal & throat swabs were taken from MRSA positive HCWs after
one-week following treatment to ensure that he or she was no longer a
carrier:

• Kept at non-patient contact areas or sent on leave to avoid transmission
of infection.

• They were advised to bath twice daily using Triclosan for 5 days.

• 1% Chlorhexidine application on skin.

• Mupirocin 2% nasal ointment to be applied to each nostril, 3 times a
day.

Results

Sex wise distribution of MRSA nasal carriage

Out of two hundred nasal specimens taken from HCWs, 48(24%) were
males and 152 (76%) were females.

Figure 1: Sex wise distribution of MRSA nasal carriage.

MRSA nasal carriage among HCWs in different
departments

Samples were collected from different departments of RIC. Specimens
were taken from 91 HCWs working in intensive care unit (ITC), 53 from
operation theatre (OT), 33 from cardiac surgical ward (CSW), 12 from
surgical private ward (SPW) and 11 from pediatrics department.

Figure 2: Nasal carriage of MRSA in HCWs of different departments.

The frequency of nasal carriage among HCWs in ITC, OT and CSW was
11%, 1.8% and 6.0% respectively, while there was no MRSA carrier in
Surgical Private Ward and pediatrics department.

MRSA Nasal carriage among different HCWs groups

Specimens were collected from different HCWs i.e. doctors (11),
anesthetists (13), Medical officers (MO) (11), OT perfusionists (9) and
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operation theatre technicians (OT) (12), nurses (120), dressers (3), ward
boys (11) and ayas (10).

Figure 3: MRSA Nasal carriage among different HCWs.

The frequency of nasal carriage of MRSA in nurses was 7.5%, 9.09% in
ward boys, 20% in ayas and11.1% in perfusionists.

Results of repeat samples

All repeat samples of nasal & throat swabs collected after treatment were
MRSA negative.

Figure 4: Frequency of MRSA nasal carriage before treatment.

Figure 5: Results after treatment.

Discussion
Staphylococcus aureus (S. aureus) is one of the major human pathogens

that can cause community and hospital-acquired (HA) infections. This
bacterium is the most prevalent isolate taken from hospitalized patients. The
global emergence of methicillin-resistant Staphylococcus aureus (MRSA) has
turned into a serious public health problem as it is resistant to different
antibiotics. Antibiotic therapy has faced severe difficulties due to these strains
[11].

Nasal S. aureus have been implicated in community associated infections
like soft tissue infections and hospital infections like bacteremia. It can
colonize skin, armpits and particularly anterior nares. S. aureus including
MRSA carriage are well known risk factor for subsequent infection. HCWs
colonized with MRSA may carry these virulent hospital strains in their nose
and skin and may transmit these organisms to the community creating a
more dreadful situation [12].

With a few exceptions, the incidence of nosocomial infection caused by
MRSA continues to increase worldwide.

The MRSA frequency reported from different countries of the worlds are
given in table:

Table 1: Frequency of MRSA in different countries.

Countries Frequency of MRSA

United States of America 59.0%

Ireland 54.7%

India 52.9%

United Kingdom 42.5%

Iran 37.2%

China 36.6%

Sweden 2.1%

Netherlands 1%

Table shows highly variable frequency of MRSA among different parts of
the world [13].

The first case of MRSA in Pakistan was reported in 1989. Its prevalence
has been reported to be from as high as 42% to as low as 7.5% in Pakistan
[14].

It is necessary to detect MRSA carriers among health care workers
(HCWs) in hospitals, particularly those who work in critical care areas. These
individuals act as a potential source of infection to their patients, causing
nosocomial infections and extended stays in hospital. The best methods
which can be used for controlling this are regular screening of HCWs and
taking the appropriate preventive measures [15].

Dynamics and prevalence of MRSA colonization are affected by several
factors such as type of hospital department, MRSA prevalence among
patients, and inadequate compliance with infection control measures; these
differ depending on geographical locations [16]. The prevalence of MRSA
carriage of HCWs was estimated as 4.6% in a study carried in the Dutch-
German border region in non-outbreak situations [17]. Studies have shown a
prevalence of MRSA carriage among different HCWs populations at 8.7%,
7.5% and 6.8% in Peru, North India and Taiwan respectively [18].

The prevalence of nasal carriage of S. aureus among hospital personnel
has varied between 28.2% and 44.5% in different studies conducted in Iran.
Similar studies conducted by Goyal et al. (Delhi) and Alghaithy et al. (Abha,
Saudi Arabia) reported 6.6% and 18.3% MRSA carriers, respectively [19].

HCWs of three major hospitals of Peshawar district and the general
population were screened for MRSA colonization in a study carried out in
Pakistan. The study observed a high prevalence in nasal mucosa both in
HCWs and in the general population as compared to colonization in the
armpit [20].

HCWs colonized with MRSA act as a main reservoir for transmission of
MRSA to patients and other HCWs. Spread of MRSA to the community leads
to more alarming condition.

In our study, out of two hundred nasal specimens, 13 (6.5%) were positive
for MRSA. The frequency of MRSA nasal carriage was 6.2% and 6.6% in
males and females respectively. The highest MRSA nasal carriage was
observed in ITC department (11%) in nurses having a frequency of 80% and
20% in ayas/maids. MRSA nasal carriage in CSW was 6.0% with 50%
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nurses and 50% ward boys while in OT only 1 perfusionist had nasal carriage
of MRSA. Our study shows highest percentage of MRSA among nurses
working in ITC. However, among different professional groups it was highest
in ayas (20%) followed by perfusionists 11.1%, ward boys 9.09% and nurses
7.5%. The highest percentage in ayas and ward boys may be due to their
contact with infected patient’s hands, clothes and equipment. Poor infection
control measures and unawareness of infection control practices and lack of
hand hygiene lead to frequent acquisition and transmission of MRSA among
these groups.

Studies to find out MRSA carriage among health care workers has been
reported from different hospital settings in different parts of the world.

In UK, the prevalence of MRSA colonization among tested HCW in the
CCU/ICU was 3.7% which is quite lower then percentage found at RIC [21].

Surveys carried out in Germany showed MRSA prevalence between 0.4
to 4.5% among healthcare staff in different medical institutions [22].

MRSA prevalence rates among HCWs in Europe and the United States
showed 4.3% and 6.6% respectively. The MRSA rate was highest in nursing
staff (6.9%) [23].

Alghaity et al reported MRSA carriage of 18.3% in 1999 in Abha, Saudi
Arabia. MRSA carriage was 4.3% in a tertiary care hospital in Southeastern
China with the highest frequency reported in nurses (8/107; 7.5%). MRSA
Carriage rate among surgical HCWs was 4.3% (9/210) [24]. The overall
MRSA carriage among HCWs in a tertiary care hospital in India was 8.5%
and it was highest among nurses 10.41% (5/48). Nasal carriage of MRSA
among male and female HCW's were 5.55% (3/54) and 9.58% (14/146)
respectively [25].

A study conducted in University hospital in Tehran, Iran reported MRSA
prevalence of 22.5% [26]. Whereas in Al-Shifa hospital in Gaza strip 31% of
HCWs carried S. aureus, 25.5% of which were identified as MRSA carriers.
The MRSA carriage among nurses was 30.4% whereas it was 16% among
doctors [27]. However in our study there was no MRSA carrier among
doctors which shows their good hygiene and well awareness to the infection
control measures.

In a study conducted in Holy Family Hospital, the nasal carriage of MRSA
among HCWs is 1.5% with highest carriage rate in surgical ICU (40%). The
carriage rate in staff nurses was reported as 22.7% [28].

Other studies also show similar findings such as highest prevalence of
MRSA in nurses as well as in ICU and HCWs working in surgical units.
However, the prevalence of MRSA among HCWs is lowest in Netherlands
and Holy Family Hospital Pakistan. In UK, Germany, Europe, China MRSA
prevalence ranges between 0.4-4.5percent. The prevalence of MRSA among
HCWs in US and India is 6.6% and 8.5% respectively which is similar to that
observed in our study but the highest frequencies have been reported in
University of Tehran, Iran and Al-Shifa hospital Gaza strip.

Luckily no MRSA carrier was found in Surgical private and Pediatrics
departments. Moreover, no MRSA nasal carrier was seen in any Doctors,
Anesthesia Medical officers, OT technicians and dressers.

The procedures of screening and decolonization for colonized HCWs
remain controversial [29]. Although in regions with low MRSA prevalence,
such as the Netherlands, screening after each contact with MRSA-positive
patients is recommended [30], the guidelines of several European countries
and North American health associations are more reluctant and only
advocate staff screening in selected situations, such as epidemiological
outbreaks [31]. Decolonization of nasal colonized HCWs with mupirocin is
recommended by most guidelines, but critical questions have arisen about
the systematic use of this antibacterial agent [32].

Other issues related to the management of colonized HCWs have been
raised in the literature, including the questions of the optimal timing of HCWs
screening and whether and for how long colonized HCWs should be
excluded from work [33]. Work restrictions for HCWs colonized with MRSA

differ geographically, ranging from being allowed to work without restrictions
other than compulsory hand hygiene, to being removed from clinical duties or
being forced to take leave of absence. In case of persistent carriers, further
employment of the employee is not advised when there is patient contact.
HCWs with MRSA colonization might therefore suffer from job restrictions.

Conclusion
High percentage of nasal carriage of MRSA among HCWs in our ITC

department and CSW reflects compromise in following infection control
measures especially hand hygiene. There is need to educate HCWs by
regular training on infection control practices. The compliance with the
sanitary and antibacterial guidelines of the health professionals is the single
most important factor in preventing such infections. Simple preventive
measures like hand washing before and after the patient examination, the
use of sterile aprons and masks in the postoperative wards, awareness
during the examination of the immunocompromised patients, and avoiding
touching one’s nose during work, can reduce the disease transmission rate
considerably.
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