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ABSTRACT

Aim: To determine the prevalence of nosocomial infections by methicillin resistant Staphylococcus

epidermidis.

Place and duration of study: The study was conducted in the department of Microbiology, Basic
Medical Sciences Institute, Jinnah Postgraduate Medical Centre, Karachi, during the period of

February 2011 to February 2012.

Methods: A total of 250 subjects of all ages and gender were included. Blood samples, urine, sputum,
swab from infected wounds, dialysis fluid, peritoneal fluid, and pleural fluid. CSF were collected from
Jinnah Postgraduate Medical Centre, National Institute of Child Health, Karachi and processed

according to standard laboratory methods.

Results: A total 98 methicillin resistant Staphylococcus, epidermidis, causing nosocomial infections
isolated from 250 patients. MRSE were commonly isolated from patients of all ages who developed

nosocomial infections.
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INTRODUCTION:

Staphylococcus epidermidis belongs to Coagulase
Negative Staphylococci'. The appearance of
Staphylococcus epidermidis in literature could be
dismissed as contamination (Rasheed et al., 2007)%
Staphylococcus epidermidis is a major nosocomial
pathogen, frequently isolated from the normal skin
microbiota of patients and healthy individuals(Cimiotti
et al., 2004)3. It is one of the most significant bacteria
in context of hospitalized infections (Nomura et al.,
2010)".

Staphylococcus epidermidis is one of the five
most common organisms that cause nosocomial
infections®. Staphylococcus infection in hospitalized
patients has been a major concern for well over a
century®. According to Centers for Diseases Control
and Prevention’s National Nosocomial Infection
Surveillance System, Staphylococcus epidermidis is
responsible for 33.5% of nosocomial blood stream
infections’. It is clear that Staphylococcus
epidermidis is an important cause of bacteremia and
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has been correlated with the increase in the use of
prosthetic and indwelling devices and the growing
number of immunocompromised patients in
hospitalsg. The inherent capacity of this organism to
cause infection derivsed primarily from its ability to
form mucoid biofilms on inert synthetic surfaces of
indwelling medical devices®. The biofilm forming
property of Coagulase negative Staphylococcus is
considered the most important virulence factor™.

Methicillin resistance is mediated by mecA gene
endocing a penicillin binding protein with reduced
affinity to S-lactam antibiotics (Wilma et al., 2006)™".
Methicillin resistant Staphylococcus epidermidis was
proven to be an infection associated with
hospitalization*?>. Premature neonates admitted in
neonatal intensive care units are the most vulnerable
to CoNS infections™.

PATIENTS AND METHODS

The study was performed in Microbiology Department
of BMSI, JPMC, Karachi from February 2011 to
February 2012. Two hundred and fifty patients of all
ages were selected from medicine, surgery, pediatric
and urology Departments. Samples were collected by
trained RMOs from medicine, surgery pediatric,
urology departments of JPMC and NICH. Samples
were immediately taken to Microbiology Department.
Specimens were streaked on blood agar and
MacConkey’s agar plates and incubated overnight at
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37°C aerobically. Phenotypic characteristics of the
colonies were used for presumptive identification of
Staphylococcus epidermidis.

Staphylococcus epidermidis identification was
confirmed by gram staining, catalase test and
coagulase test, then inoculating on Mannitol salt
agar.The isolates were gram positive cocci with
catalase positive, coagulase negative with no growth
on Mannitol salt agar. Final identification was done by
Kirby Bauer disc diffusion method as recommended
by NCLSI (2005). The bacterial colonies introduced
after following the procedure as described by
McGarland. The following antibiotic discs (Oxoid-UK)
were used; methicillin (10ug), oxacillin  (1ug),
novobiocin (5ug). The isolates were inoculated on
Mueller Hinton Agar and incubated at 37°C for 24
hours to assess the susceptibility of the isolates to
methicillin the isolates were taken as methicillin
resistant if the zone of inhibition was <10mm, for
oxacillin <9mm and for novobiocin >16mm.

RESULTS

A total of 250 clinically suspected cases of
nosocomial infections attending OPDs or indoor
patients in departments of surgery, medicine,
pediatrics and urology from JPMC and NICH were
included in this study and isolated 98 (39.2%)
methicillin  resistant Staphylococcus epidermidis.
Table 1 show out of 250 cases of Nosocomial
Infections. 98(39.2%) methicillin resistant
Staphylococcus epidermidis were isolated. No MRSE
isolated in 152(60.8%) cases of Nosocomial
infections. Table 2 shows hospital wise distribution of
MRSE among Nosocomial infection patients. 200
samples from JPMC with 82 (41%) positive and 50
samples from NICH with 16 (32%) positive. Table 3
Age wise distribution of MRSE shows 0-12 (32%),
12-20 (38%), 20-35 (50.1%), 35-45 (44.1%), 45-60
(35.1%) and 60-80 (36.3%). Table 4 shows the
results of MRSE isolated on the basis of sample type.
80 samples for blood culture and sensitivity showed
36(45%) positive for MRSE. 39 samples of urine
showed 6 (15.3%) positive for MRSE. 20 samples of
dialysis fluid showed 4 (20.1%) positive for MRSE. 51
samples of wound swabs showed 33 (64.7%) positive
for MRSE. 05 samples of peritoneal fluid showed no
positively for MRSE. 8 samples of pleural fluid
showed 1(12.5%) positive for MRSE. 23 samples of
sputum showed 4(17.3%) positive for MRSE. 4
samples of CSF showed no positive results for
MRSE. 20 samples of Catheter tips, cannula tips and
tubes showed 14(70%) positive for MRSE. Table 5
shows results of MRSE isolated on the basis of
department 50 samples were taken from pediatric
department showing 16(32%) positive for MRSE. 80

samples were taken from surgery department 45
(56.2%) positive for MRSE 50 samples from urology
department showed 10(20%) positive for MRSE. 20
samples were taken from orthopedic department
showing 6(30%) positive for MRSE. 50 samples were
taken from medicine department showing 21(42%)
positive. Table 6 shows result of MRSE isolated on
the basis of nosocomial infection, 80 samples were
taken from Bacteremia patients showing 36(45%)
positive for MRSE. 59 samples were taken from UTI
patients showing 10(35.5%) positive for MRSE. 51
samples were taken from wound infectious patients
showing 33 (64.7%) positive for MRSE. 31 samples
were taken from pneumonia patients showing
5(29.8%) positive for MRSE. 20 samples were taken
from skin infectious patients showing 14(70%)
positive for MRSE.

Table 1: Occurrence of MRSE in patients of nosocomial
infections

No. of patients of Positive for

0,
nosocomial infection MRSE vage

250 98 39.2

Table 2: Distribution of MRSE positive specimens in
nosocomial infection patients according to hospital

No. of patients of Positive
. ) 0
Hospital l\!osocc_)mlal for MRSE Jbage
infections
JPMC 200 82 41
NICH 50 16 32

Table 3: Age wise distribution of MRSE in different groups
of nosocomial infection patients

Age Group No. of patien_ts Positive
(years) of Nosocomial for %age
infections MRSE

0-12 50 16 32
12-20 21 08 38
20-35 53 27 50
35-45 68 30 44.1
45-60 37 13 35.1
60-80 11 04 36.3

Table 4: Distribution of MRSE according to sample type in
nosocomial infection

Sample n Positive for MRSE %age
Blood 80 36 45
Urine 39 06 15.3
Dialysis fluid 20 04 20
Wound swab 51 33 64.7
Peritoneal fluid 05 0 0
Pleural fluid 08 01 12.5
Sputum 23 04 17.3
CSF 04 0 0
Catheter & 20 14 70
cannula tips
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Table 5: Distribution of MRSE in nosocomial infection

atients according to department
Department n Positive Negative for
for MRSE MRSE
Medicine 50 21 (42%) 29 (58%)
Surgery 80 45 (56.2%) 35 (43.7%)
Pediatrics 50 16 (32%) 34 (68%)
Urology 50 10 (20%) 40 (80%)
Orthopedics 20 6 (30%) 14 (70%)

Table 6: Distribution of MRSE according to type of
nosocomial infection

Nosocomial n Positive for Y%age
infection type MRSE

Bacteremia 80 36 45
UTI 59 10 35.3
Wound infection 51 33 64.7
Pneumonia 31 5 29.8
Skin infection 20 14 70

DISCUSSION

Methicillin resistant Staphylococcus epidermidis is
proved to be the common cause of nosocomial
infections both in outdoor and indoor patients. It is
one of the most significant bacteria in context of
hospitalized infection. The present study was
conducted to determine the prevalence of nosocomial
infections due to Methicillin resistant Staphylococcus
epidermidis.

The purpose of this study was to assess the
frequency of MRSE in nosocomial infections. Culture
and biochemical tests were performed for isolation of
MRSE. In this study out of a total 250 cases, 98
(39.2%) MRSE were isolated. This study support our
finding that methicillin resistant Staphylococcus
epidermidis as a common etiological agent of
nosocomial infection. In accordance to a study
conducted by Chaieb et al (2005)*. Staphylococcus
epidermidis is responsible for 33.5% of nosocomial
blood stream infections.

In another study of neonatal infections by Villari
et al. (2000)™, results indicated that Staphylococcus
epidermidis was the pathogen leading to blood
stream infections (39.8%), surface infections (29.8%)
and meningitis (58.3%). According to the study
conducted by Yameen et al. (2010)*°, the prevalence
of staphylococcus epidermidis in hospitalized patients
was 29.78%.

Kumar. M et al (2013)" mentioned that
Staphylococcus epidermidis is responsible for
18.57% of suspected septicemic new born.

In a study conducted by Bilal et al (2013)18, the
results showed 40% prevalence of Staphylococcus
epidermidis and De Paulis et al (2003)19 showed 51%
prevalence.

The study presented by Babay et al (2005)%

showed 55% prevalence of MRSE in pediatric blood
stream infections in Saudi Hospital.
In accordance to a study conducted by Manikandan
et al in 2005%, the prevalence of Staphylococcus
epidermidis was 57.1% in hospitalized patients and is
resistant to Methicillin and oxacillin.

In another study by Buonavoglia et al (2010)*
Staphylococcus epidermidis showed a higher level of
prevalence (60-70%) demonstrating the ability of
Staphylococcus to spread from hospital environment
to community.

Chang et al. (2010)?® in their study showed that
the prevalence of MRSE ranges from 11% to 60%.
Maha et al. (2011)** showed 70% prevalence in
neonates in Saudi Arabia. In another study carried by
Chaieb et al. (2007)25 in Tunisia high frequency of
Staphylococcus epidermidis 72% was found.

The study conducted by Irum et al (2013)%
showed 73% and Worthington et al. (2003)27 showed
96% prevalence.

CONCLUSION

Methicillin resistant Staphylococcus epidermidis is a
common cause of nosocomial infections. It has the
ability to spread from hospital environment to the
community and to colonize healthy individuals.
Antibiotic resistance and ability of MRSE to form
biofilms makes these infections hard to treat. MRSE
is now establishing itself as a successful nosocomial
pathogen in hospital settings.

MRSE has developed interesting strategies in
conquering hospital environment as novel ecological
niche. Therefore, patients suffering from nosocomial
infections should be tested for MRSE, to determine
its species prevention and treatment to reduce the
morbidity and mortality.
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