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Abstract : Background & Objectives: Awareness of Methicillin-resistant Staphylococcus aureus (MRSA) is still
lacking in various regions of developing countries. The present study was carried out to assess the prevalence
and to establish significant risk factors for colonization with MRSA in health care workers. Methods: A cross
sectional study was carried out. Ninety one health care workers and were screened for MRSA by nasal
swabbing. MRSA strains were detected by disc diffusion and chromogenic agar. The D test was also carried out
to detect inducible clindamycin resistance. Hand hygiene practices were surveyed. Results:Twenty MRSA
carriers were identified among the 91 health care workers (21.98%; Clgs:13.97-31.88 %). A high prevalence was
found in emergency ward (62.5 %; Clos: 24.49 -91.48 %) (p <0.05) .The surgical and orthopedic departments
also showed high prevalence (54.55% and 75% respectively) (p< 0.001). Inducible clindamycin resistance was
found in 20.45% samples. Chromogenic agar was found to have high sensitivity and results were similar to
those of disc diffusion (p<0.001). Interpretation & Conclusion: The presence of significant risk factors aids in
identification of high risk groups among hospital staff. Selective surveillance and effective lab techniques
implemented in these groups will reduce the burden of MRSA in hospitals [Deshmukh DG et al NJIRM 2013;
4(4) :32-37]
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Introduction: Methicillin-resistant Staphylococcus
aureus (MRSA) is one of the most important cause
of hospital acquired infections. MRSA infection
increases the morbidity, mortality, length of
hospital stay and economic burden on hospitals.
Although there is a continuing discussion whether
Health care workers should also be screened on a
regular basis in endemic, non-outbreak situations®,
we consider screening of health workers to be of
prime importance because: (1) health workers
provide the main mode of transmission among
patients?, (2) Colonized health workers have been
known to cause outbreaks in various settings in the
past’. (3) Awareness of carrier status has been
known to improve health worker compliance to
preventive strategies (4) MRSA is an
occupational hazard to the health worker > in the
form of life-threatening infections and frequent
transmission to family members®. Detection of
colonized status will enable the health worker to
begin topical decolonization and will prevent
spread to colleagues, patients and family
members. Most infection control strategies
attempt at universal surveillance and
decolonization. A high risk approach is seldom
used even though previous studies have shown
carriers to be concentrated in certain locations,

departments and designations. We endeavored to
find out similar “pockets” of MRSA carriers in our
hospital and studied reasons for the same. A high
risk approach will be cost effective in resource
constrained settings, which is applicable in many
Indian hospitals. This study focused on the initial
assessment of the magnitude and size of the MRSA
problem in our hospital and suggestions for
formulation of an infection control strategy.

Material and Methods: A cross sectional study
was conducted in a tertiary care teaching hospital
of Yavatmal, India from May to October 2012.
Nasal swabs of 91 health care worker samples
were collected and subjected to MRSA screening
using conventional methods in the Microbiology
lab. A study questionnaire was prepared and was
used for assessing risk factors and for surveying
hand hygiene habits. The Institutional ethics
committee approval was obtained. All the health
care workers were explained about the purpose of
the study and were ensured strict confidentiality.
Written informed consents were taken from each
of the health care workers prior to the study. The
standard microbiological methods were followed
in this study during culture and antibiotic
sensitivity test following universal precautions.
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The health care worker samples were inoculated
on 5% sheep blood agar (Hi Media™, Mumbai,
India). Growth was identified as Staphylococcus
aureus by standard methods (Gram's stain,
catalase test, mannitol fermentation and coagulase
test). Staphylococcal isolates were then confirmed
as MRSA by disc diffusion (30 pg Cefoxitin) and
inoculation on chromogenic agar (MeReSA agar, Hi
Media™, Mumbai, India) as per Clinical and
Laboratory Standards Institute (CLSI) guidelines®.
The isolates were considered methicillin resistant if
the diameter of zone of inhibition was 14 mm or
less and by growth on chromogenic agar’.
Antibiogram was performed against the following
antibiotics- Penicillin(10 units), Ampicillin(10 ug),
Gentamycin(10 ug),Erythromycin(15 ug),
Ciprofloxacin(5ug), Co-trimoxazole(25 pg),
Clindamycin(2 pg) and Doxycyclin(30 pg) .

The isolates were subjected to "D test" to detect
inducible clindamycin resistance as per CLSI
guidelines®. The test was done by placing
clindamycin disc (2 pg) and erythromycin disc (15
ug) at a distance of 20 mm (edge to edge) on an
agar plate. These plates were incubated at 372C for
24 hours. A flattening of the zone of inhibition
around clindamycin disc proximal to erythromycin
disc (shaped like the letter D) was looked for,
which was designated as D test positive, indicating
inducible  clindamycin  resistance®.  Antibiotic
sensitivity patterns of clinical isolates of the
previous one year were compared to that of health
care worker samples.

Epi Info™ 7 and Microsoft Excel version 10.0 were
used for data consolidation and analyses.
Significance was established by Pearson’s Chi
square test and Fisher’s exact test for qualitative
data and the correlation coefficient for continuous
data. Prevalence rates were calculated with their
95% Confidence intervals (Clgs).

Results: Out of the ninety one health care
workers screened, S. aureus was isolated in 88
samples, two samples isolated coagulase-negative
staphylococci (CONS) and one sample isolated
gram-negative rods. Twenty isolates were found to
be methicillin resistant, thus the prevalence in the
present study is 21.98% (Clgs, 13.97-31.88 %).

The following risk factors were postulated for
MRSA carriage among health care workers:
Gender, location in hospital, specialty
(Department), category (designation), working
hours per day, duration of service and hand
hygiene habits. Location and specialty of health
care worker were found as significant risk factors

for colonization (Table 1).

Table I: Risk factor analysis
Risk factor Test p value
Gender Pearson's Chi square Test | 0.703
Department Fischer's exact Test 0.021
Designation Fischer's exact Test 0.316
Location Fischer's exact Test 0.008
History of infection | Fischer's exact Test 0.646
Working hours Fischer's exact Test 0.124
Length of service Pearson's Chi square Test | 0.792
Hand Hygiene habits| Fischer's exact Test 0.172

Emergency ward had highest prevalence (62.5 %;
Clgs: 24.49 -91.48 %) which was significantly higher
than other locations in the hospitals (p<0.05). The
Surgery and Orthopedics departments had
significantly higher prevalence among departments
(54.55% and 75% respectively; p< 0.001).
On analyzing the antibiotic susceptibility pattern
[Table 2] almost complete susceptibility was seen
to Ciprofloxacin in both patient and health care
worker samples. Inducible clindamycin resistance
was seen in 20.45% samples. Inducible clindamycin
resistance was not significantly higher in MRSA
samples (Fischer’s exact test, two-tailed p-value —
0.5).All but one MRSA samples showed growth on
chromogenic agar. Thus this chromogenic agar
(MeReSA Agar) adequately represents results of
disc diffusion and may be used for rapid diagnosis
in outbreaks. Drug resistance to more than one
antibiotic were seen in 72.52 % (66) of our
samples. 56.04% samples showed resistance to 3
or more than 3 antibiotics. MRSA strains were
resistant to 5.65 antibiotics on an average, while
MSSA strains were resistant to 2.48 antibiotics
averagely. In order to analyse the development of
resistance among different departments better,
we developed a resistance score.
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Table II: Antibiotic susceptibility pattern of MRSA and MSSA health care worker strains

Name of MRSA MSSA
Antibiotic Number No of Percentage Number of No of Percentage
of strains | resistant resistance strains resistant resistance
Penicillin 20 18 90% 68 24 35.29%
Ampicillin 20 15 75% 68 22 32.35%
Erythromycin 20 16 80% 68 48 70.58%
Gentamycin 20 8 40% 68 9 13.23%
Doxycyclin 20 35% 68 14 20.58%
Ciprofloxacin 20 1 5% 68 0 0%
Co-trimoxazole 20 18 90% 68 41 60.29%
Clindamycin 20 12 60% 68 28 41.17%

Resistance score was calculated by the sum of
number of antibiotics to which resistance was
found in each sample. For e.g. If a certain sample
only showed resistance to penicillin and ampicillin
it would be given a resistance score of 2.

The average resistance score for each department
was found to be closely correlated with
department-wise MRSA prevalence (Correlation
coefficient 0.804) [Figure 1]

Figure 1: Close relationship between antibiotic resistance and MRSA prevalence
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Thus the trend of antibiotic resistance can be used
to monitor the prevalence of multi-drug resistance
organisms (MDRQ’s) in the hospital. The hand
hygiene parameters measured were (a)frequency
of hand hygiene, (b)hand wash after removing
gloves, (c)hand wash before aseptic task and

(d)product used. Significant association could not
be established between any parameter and MRSA
carrier status. All four parameters were combined
in the form of a hand hygiene score (with each
parameter given equal weightage), yet significant
association could not be established. Additionally
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reported duration of hand wash and observed
duration of hand wash was inconsistent. This
indicates that self-reported adherence to hand
hygiene is not a reliable measure.

The following limitations to hand hygiene
adherence were reported by health workers and
observed during health care worker survey:

1. Lack of time/ high patient influx.

2. Lack of soap/hand sanitizer product within
proximity of health care worker

3. Paucity of running water facilities.

4. Misconception that using gloves suffices and
overrides the need for hand hygiene practices. (But
most health workers reported to wash hands after
glove removal because of dust remaining on hand).

Discussion: The prevalence in the present study is
21.98% (Clgs - 13.97-31.88 %) Tsering et al reported
a similar prevalence of 20.92%, samples collected
and diagnostic methodology used was similar to
our study and thus the results are comparable®.
The high prevalence in the emergency wards can
be attributed to the fact that a large number of
patients are to be treated in quick succession and
that staff working there are exposed to patients
having a wide variety of ailments. Askarian et al
has reported similar high prevalence in emergency
ward'®. The number of MRSA carriers in the
emergency department is known to reflect the
colonization pressure at the time of admission to a
hospital®. This high prevalence in emergency
department may represent a community acquired
strain of MRSA present in the patients. Weinerman
et al has defined three categories used by health
providers to describe requirements for emergency
care™:Non-urgent, urgent and emergent. Flesh et
al has reported that only 5% Patients of patients
presenting in emergency ward required emergent
care’”. These patients undergo numerous
procedures and are at greatest risk of acquiring
and transmitting nosocomial infections.

Additionally it is for these patients that asepsis
may often be compromised. Thus it is essential
that staff working in the emergency ward have
been trained in aseptic practice and it should be
assured that their skills and knowledge are up-to-

date. Aseptic precautions and strict hand hygiene
should be followed especially when patient needs
emergent care.Our study found Surgery and
Orthopaedics departments to have significantly
higher prevalence over other departments
(p<0.001).This has been reported earlier” '> ** . The
high prevalence in surgical units can be attributed
to the pre-operative surgical prophylaxis routinely
prescribed to all patients, which may hasten the
development of resistant organisms in these
departments. These patients commonly have
indwelling devices and the healing surgical wound
may act as a good media for growth of MRSA. In
addition post-operative hospital stay in surgical
and orthopaedic wards lengthens patients total
hospital stay in comparison to other departments,
thus increasing transmission between patients and
health workers. As high prevalence in surgical
departments has been reported from a number of
setups it is vital to focus preventive strategies in
this department. We found that self-reported
adherence could not accurately measure hand
hygiene adherence.lt has been previously reported
that health workers over-estimate their
compliance'.0’ Boyle et al has also explained
these inconsistencies by reporting that while
health care workers may have internal
motivational factors (which are often expressed at
the time of self-reporting), but true adherence is
guided by intensity of work in the clinical
settings®. The strength of the survey

Method was that it could be used to measure
knowledge of health worker, attitude towards
infection control practices and several limiting
factors to increased adherence. Interviewing
health workers about their own hand hygiene
practices is also known to focus health care worker
on their habits®. Thus survey method of hand
hygiene can be used as a tool to improve
awareness regarding current guidelines, help
health care workers to recognize their short
comings and perhaps bring about a positive
behavioral change .It may be also used to find the
short comings in the hospital management in
providing adequate facilities and taking required
corrective actions.
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Challenges to hand hygiene adherence and
strategies to overcome them: Health care workers
who were interviewed knew the importance of
hand hygiene in preventing spread of infections
but most of them were not aware of MRSA in
particular. This underscores the need of
educational activities among health workers
regarding common hospital acquired infections
and the importance of preventive strategies in
controlling them. Joshi et al has reported that
health care workers perceived practical problems
in implementation of hand hygiene guidelines
which could be discussed and dealt with in a
focused discussion group®”.

Although alcohol based hand rubs were present in
most wards they were not placed within proximity
of health care workers. Thus strategic placing of
hand rubs at the point of care will be crucial to
improve adherence. Alp et al has also reported the
importance of training of health care workers and
easy access of hand hygiene products in
developing countries'®.

Most health workers on being shown the “How to
hand wash?” poster had the common
misconception that this procedure was to be
carried out only in operation theatres. One of the
doctors observed using an alcohol sanitizer was
seen starting with the recommended procedure,
but failed to complete all the steps. This problem
can be tackled effectively by using two posters.

The WHO “How to hand wash?” which should
be placed above sink or near alcohol rub
dispensers so that health workers can follow
the complete procedure thus ensuring
thorough and effective hand hygiene

“The World Health Organization’s Five
Moments for Hand Hygiene” poster which
should be placed at point of care so that staff is
sure how often hand hygiene must be carried
out.

Our setup lacked an infection control plan. We
have suggested some points based on observations
made and recent clinical research which may assist
formulation of an infection control plan.

a) Focused preferential surveillance of high risk
groups will not only make the infection control
strategy economical but will also detect
majority of the cases®.

b) The infection control strategy should be
formulated and managed at the hospital wide
level. But surveillance and feedback should be
decentralized and done at unit based level as it
has been found to be more successful®.

c) Surveillance should always be followed by
decolonization. Studies have shown pairing the
two is more cost effective and reduces
mortality and infection rate on the long run®.

d) Setup of hospital antibiotic policy. This includes
combining the best available research evidence
with detailed knowledge of local clinical needs
and antimicrobial resistance. Such a policy will
foster appropriate antibiotic stewardship.

e) Visible leadership presence, messaging and
release of resources are the key factors in
making any infection control program a true
success>’.
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