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ABSTRACT

Objective: To investigate and compare the frequency of MRSA carriers among medical and surgical Intensive Care Unit staff
in Tertiary Care Hospitals.

Study Design: Cross-sectional comparative study.

Place and Duration of Study: Department of Medicine, Two Tertiary Care Hospitals, Rawalpindi Pakistan, from Mar to May
2022.

Methodology: A total of 134 ICU staff in different working shifts, including consultants, residents, nurses, paramedics, ward
attendants, and sanitary workers, were subjected to nasal swabs, which were sent for culture and sensitivity. The nasal swab
culture was found to be positive and negative for MRSA.

Results: Out of 70 individuals from the surgical ICU, 12(17.14%) tested positive for MRSA, while 8(11.4%) out of 64
individuals from the medical ICU tested positive for MRSA (p=0.568). The overall MRSA carriage among ICU staff was found
to be 14.9%. Out of these 20(14.9%) individuals, 3 were doctors, 4 nurses, 10 paramedical staff, 1 ward attendant, and 2
sanitary workers. Only 7(35%) had confirmed contact with MRSA patients within the last 2 months, and 15(11.2%) had
received prior decolonization. A total of 44(32.8%) out of 134 individuals had contact with a MRSA-carrier patient in the last 2
months. 27(20.1%) individuals had received prior decolonization for MRSA carriage, with a mean duration of 5.37+4.404
months.

Conclusion MRSA is an important superbug in our ICUs. With the use of prophylactic and gunshot therapies in intensive care
units, these bacteria tend to acquire resistance to the anti-microbial agents, rendering our most expensive and last line of
defence ineffective.
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INTRODUCTION

Methicillin-resistant Staphylococcus aureus was
discovered in 1961, sometime after Methicillin was
developed for Staphylococcus aureus strains that had
become resistant to penicillin. Its use led to the emer-
gence of Methicillin-Resistant S. aureus (MRSA).12
Literature has shown that 13-74% of worldwide
Staphylococcus aureus infections are resistant to Methi-
cillin. The prevalence of S. aureus infections in Asia
and the Western Pacific region is difficult to establish;
however, data from these regions identify MRSA as an
important superbug, with an incidence ranging from
2.3 to 69.1%.3 The prevalence of MRSA varies in dif-
ferent areas of the world, ranging from low prevalence
in some European countries to the highest prevalence
in some parts of America and Asia.4®
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Methicillin-resistant Staphylococcus aureus
(MRSA) has become a cause for serious concern in
the intensive care units of hospitals because of the
expensive treatment and care of MRSA-infected
patients. However, rather than originating from the
community, MRSA is typically acquired through
hospital-based patient care, as many healthcare staff
members carry this superbug as an occupational
hazard. They usually acquire it from the patients they
look after, who receive a number of antibiotics during
their stay in the intensive care unit.” Therefore, it is of
paramount importance that healthcare staff are rou-
tinely screened and treated for MRSA carriage in order
to avoid transmission to patients.® Studies conducted
in ICU settings have questioned the need for MRSA
screening even among ICU staff and suggested that
simpler strategies aimed at preventing all health-care-
associated infections, including MRSA, such as hand
hygiene and scrubbing with antiseptic soaps, are a
much better strategy to adopt in a resource-limited
setting.>10
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All healthcare staff caring for patients in the
wards should adopt this practice, as it will significan-
tly reduce hospital expenses. The study was conduc-
ted to determine and compare the frequency of MRSA
carriers among medical and surgical intensive care
unit staff at the tertiary care hospitals.

METHODOLOGY

The cross-sectional comparative study was
conducted at the Medical and Surgical Intensive Care
Units of two Tertiary Care Hospitals, from March 2022
to May 2022 after obtaining approval from the
Hospital Ethical Committee (ERC Certificate
A/28/203/EC/468/2022). Consecutive sampling was
conducted, and all individuals working in the
intensive care units of both hospitals were considered
for the study.

Inclusion Criteria: All ICU staff working in different
shifts, including consultants, residents, nurses, para-
medics, ward attendants, and sanitary workers, who
have been working in the intensive care unit for a
minimum of 2 months, were enrolled in the study.

Exclusion Criteria: All individuals who did not
consent for the nasal swab test were excluded.

Out of a total of 174 individuals of all ranks and
files working the 2 units, after exclusion criteria, a total
of 134 individuals were subjected to nasal swabs sent
for culture and sensitivity to the microbiology depar-
tment. Swabs were taken by an experienced technician
from the microbiology department using dry swabs
sterilised with ethylene oxide. Blood, McConkey, and
DNAse agar were used for inoculation. A positive
catalase and coagulase test on day 1 showed that the
growth on blood and McConkey agar was indeed
Staphylococcus aureus. This was further confirmed by
a zone of clearing around the inoculation on DNAse
agar as compared with the positive control. A 0.5
Macfarland unit suspension was made from the
colony and streaked on Wilkins Charlegreen agar with
a 0.7-mm cefoxitin disc. On day 2, the sensitivities'
results were noted. A zone of <23 mm was interpreted
as positive for MRSA. After 5 days, culture reports of
the swabs were collected, and the results were
compiled in a tabulated proforma.

Statistical Package for Social Sciences (SPSS)
version 23.0 was used for the data analysis.
Quantitative variables were expressed as Mean+SD
and qualitative variables were expressed as frequency
and percentages. Chi-square test was applied to

explore the inferential statistics. The p-value of <0.05
was set as the cut-off value for significance.

RESULTS

A total of 134 individuals were subjected to nasal
swabs for culture and sensitivity. They had a mean age
of 32.6+£7.5 years. 70(52.2%) individuals were working
in the surgical intensive care unit, while 64(47.8%)
were working in the medical intensive care unit.
4(29%) were consultants or Intensivists. 19(14.2%)
residents worked eight hourly shifts in two-person
teams (Figure-1). Twelve (8.9%) house officers were
also present round the clock, working in 12-hour shifts
as two-person teams. There were 24(17.9%) nurses,
57(42.5%) were paramedical staff, 9(6.7%) were ward
attendants, and 9(6.7%) were sanitary workers.
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Figure-1: MRSA Carriage in Surgical / Medical ICU
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Out of 70 individuals from the surgical ICU,
12(17.14%) tested positive for MRSA, while 8(11.4%)
out of 64 individuals from the medical ICU tested
positive for MRSA (<0.001). The frequency of MRSA
carriage among ICU staff was found to be 14.9%
(Table).

Table-I: Frequency of MRSA Carriage in Different Individuals
(n=134)

MRSA Culture Result
Job Description Positive Negative p-value
20(14.8%) | 114(85.0%)
Af(‘;;s;f)tam 0 42.9%)
i{ge(slljef}t) 10.7%) 18(13.4%)
i‘z;‘;i /:))fﬁcer 2(1.49%) 10(7.4%)
Z‘g%% ) 4(2.9%) 20(14.8%) <0.001
g;‘(rjzrgijical Staff 10(7.4%) 47(35.0%)
;’}’g;‘;ﬁ”endant 100.7%) 8(5.9%)
g?g“;jr)y worker 2(1.49%) 7(5.2%)
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Out of these 20(14.9%) individuals, 3 were doc-tors, 4
nurses, 10 paramedical staff, 1 ward attendant, and 2
sanitary workers. Out of these individuals, only
7(35%) had confirmed contact with a MRSA patient
within the last 2 months, while 13(65%) individuals
did not recall any such encounter. A total of 44(32.8%)
individuals had contact with a MRSA-carrier patient
in the last 2 months. For MRSA carriage, 27(20.1%)
individuals had received prior decolonization, with a
mean duration of 5.37+4.404 months and a range of 2-
24 months. Out of 20(14.9%) individuals who tested
positive for MRSA carriage, 15(11.2%) had received
prior decolonization (Figure-2).
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Figure-2: Prior Decolonization of ICU Staff

DISCUSSION

The study was carried out with the aim of
highlighting the burden of MRSA in our country's
intensive care settings and bringing to the attention of
higher authorities that antimicrobial stewardship is of
paramount importance if we want to sustain our
healthcare system for the underprivileged class as
well. Antibiotics have changed our healthcare for the
better because starting them promptly saves lives and
improves outcomes. However, even in a developed
country like the USA, where practices are strictly
within the confines of the guidelines, more than 50%
of the antibiotic prescriptions are either unnecessary
or suboptimal.’12 This has led to the development of
resistance among the microbes, causing multidrug-
resistant strains to emerge.

Because MRSA infections kill more people when
they are very sick, new research shows that MRSA
nasal assays that use PCR can be used to quickly check
for MRSA pneumonia. These assays have been shown
to have high negative predictive values and thus allow
clinicians to provide shorter empiric coverage.’3

Our study demonstrated that the frequency of
MRSA in ICU staff was 14.9%, which is quite high

when compared to the previous study, ie., 13%.14
Reasons for such a high frequency in our healthcare
setups largely remain a lack of resources and training
for handling infectious materials and barrier nursing.

Most of the individuals with MRSA carriage were
nurses or paramedical staff because of their close
involvement in patient care. Compared to the nursing
staff, doctors do not frequently interact with patients
in intensive care, which could explain the higher rate
of MRSA carriage in this group. The few times a
doctor does make contact with the patient, it has been
observed that he or she usually takes adequate
measures for infection control, such as hand hygiene
before and after the contact and wearing disposable
personal protective equipment.’® It was initially
thought that the higher prevalence was probably due
to working hours per week and physical fatigue. A
general inquiry from the paramedical staff, however,
revealed that they had 48 working hours per week,
with a 40-hour break period per week. This is
consistent with the standards set by the NHS21 in the
United Kingdom. The training standards of the
paramedical staff were unfortunately not up to the
mark.16

Another observation revealed a lower MRSA
frequency (12.5%) among medical ICU staff compared
to surgical ICU staff (17.1%), a finding that is quite
contradictory given the perceived superiority
of surgical ICU practices over those of the medical
ICU. However, this result does not have statistical
significance (p<0.001). Less than half of the individuals
who had tested positive for MRSA had a confirmed
encounter with a MRSA-positive patient within the
last 2 months, and most of them did not recall dealing
with such a patient in the near past. In both ICUs,
there was a separate room or area for isolating such
patients. It had a dedicated donning and doffing area
with gowns, gloves, head and shoe covers, and hand
sanitizer.

Out of the 20(14.9%) carriers, 15(11.1%)
had received prior decolonization for MRSA carriage
with intranasal mupirocin and chlorhexidine baths.
This indicated either MRSA re-acquisition or failed
bug clearance despite repeated decolonization. A total
of 44 individuals had received prior decolonization,
indicating that it had been successful for at least 65.9%
of individuals. This rate of success is similar to that
reported by Langford et al.'7 Another study by Pineda
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et al. found that MRSA decolonization with the same
regimen was successful at 39%.18

Our study has specifically targeted the popu-
lation of health care workers presumed to be at the
highest risk of acquiring MRSA because they work in
a closed environment in a tertiary care hospital ICU.
The worst of the resistant infections are found in ICU
environments, owing to the use of prophylactic
antibiotic coverage for the critically ill. With the
overall rise of drug-resistant infections in Pakistan,
surveillance is mandatory not only for patients and the
general population, but also for doctors.19.20

CONCLUSION

MRSA is an important superbug in our ICUs. With the
use of prophylactic and gunshot therapies in intensive care
units, these bacteria tend to acquire resistance to the anti-
microbial agents, rendering our most expensive and last line
of defence ineffective.
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