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Abstract: Increasing incidence of Methicillin-Resistant Staphylococcus aureus (MRSA) is a
well-documented healthcare and community phenomenon of concern to medical and public
health communities all over the world. One of the most important sources of MRSA infection
in hospitals is health care workers (HCWs) through nasal or hands carriage. The aim of this
study is to determine the rate of methicillin-resistant Staphylococcus aureus among HCWs. A
cross-sectional study involving 102 HCWs was conducted at Alwahda hospital, Derna. Nasal
and hand swabs were collected and cultured on Mannitol Salt Agar. Gram staining was per-
formed on mannitol fermenting colonies. Slide catalase and coagulase were performed to
identify S. aureus. An oxacillin and cefoxitin susceptibility test was carried out on Muller
Hinton agar using the modified Kirby-Bauer disc diffusion method. Results: out of 102
healthcare workers, 46 (45.1%) carried S. aureus. The rate of methicillin resistance amongst
all S. aureus isolates was 47.8 % (22/46) whereas 21.6 % (22/102) of all HCWs were identi-
fied as MRSA carriers. Nurses had the highest MRSA carriage with 53%, compared to other
HCW. On the other hand, the highest rate of MRSA (75%) was seen in CCU workers fol-
lowed by workers of pediatric and surgical wards (66%, 62% respectively). The high rate of
nasal and hand MRSA carriage among healthcare workers, especially in high-risk wards, in-
dicates the imperfection of infection control measures in our hospitals and the necessity to
improve the infection control program.
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INTRODUCTION

Staphylococcus aureus is a common com-
mensal organism on human skin and mucosa
mainly the anterior nares (Khanal et al. 2015;
Lewis and Ellis 2007; Vandenesch et al.
2003) with up to 20%—-30% of humans persis-
tently colonized and 50%—-60% intermittently
colonized (Brooks et al. 2013). Moreover, the
prevalence of 25% was found among hospital
personnel (Haddadin, et al 2002). Also, the
increased incidence rate of MRSA isolates

that are resistant to all currently available -
lactam antibiotics is a well-documented
healthcare and community phenomenon of
tremendous concern to medical and public
health communities around the world (Lewis
and Ellis 2007).

Moreover, MRSA is endemic in many hospi-
tals throughout the world and 50-60% of pa-
tients are merely colonized with MRSA
(Shopsin et al. 2000). Excessive antibiotic
usage, prolonged hospitalization, intravascu-
lar catheterization and hospitalization in the
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intensive care unit are factors which contrib-
ute to MRSA (Anupurba. et al. 2003).In fact,
there are three main reservoirs for MRSA in
hospitals; staff, patients and inanimate ob-
jects such as beds and linens (Batabyal, et al
s 2012; Hujier, And Saleem, 2008), but colo-
nized patients are the main reservoir of
MRSA (Lewis and Ellis 2007). They fre-
quently shed MRSA, resulting in contamina-
tion of their skin, clothing, bedding, and
nearby environmental surfaces (Cadnum et
al. 2009; Stiefel et al. 2011).

Besides that, HCWs may carry MRSA in
their noses or on their hands (usually transi-
ent carriage) following either direct or indi-
rect contact with asymptomatic carriers or
patients who have a clinical infection (Evans
et al. 2008; Morgan et al. 2012). In addition,
they may get infected through contact with
the environment. They may then, unknowing-
ly transmit the organism to their patients (Al-
ruaily and Khalil 2011; Shiomori, et al 2001).
Furthermore, even if medical staff correctly
washes their hands, contact with contaminat-
ed environmental surfaces reduces the clean-
liness of the fingers. The hands of HCWs
were recognized as vectors in staphylococcal
transmission as early as the 1960s (Cadnum
et al. 2009; Khanal et al. 2015). The imper-
fect compliance with hand hygiene proce-
dures play an important role in HCWs colo-
nization and contribute to a high incidence of
MRSA (Plipat et al. 2013). The HCWs with
different kinds of occupations are all at risk
to receive or mediate MRSA in the hospital.

In most countries, the percentage of MRSA
in hospitals is now higher than 20%. Percent-
ages greater than 50% are even reported in
some countries (Blomquist 2006). Therefore,
control of infections, screening of HCWs,
and eradication of colonization may thus
need to be considered (Rahbar, et al 2006).
As MRSA is a major cause of healthcare-
associated infections, the detection of MRSA
carriers within HCWs is vital to decrease the

incidence of these infections. Our study aims
to screen the MRSA colonization among
HCWs in Alwahda hospital, Derna.

MATERIALS AND METHODS

The study was carried out in AlWahda Hospi-
tal, Derna, Libya during the period of No-
vember — December 2013. A cross-sectional
study was conducted on a total of 102 HCWs
including; 63 hand swabs and 39 nose swabs.

Nasal and hands swab collection: Between
8 AM to 9 AM, nasal swabs were collected
from anterior nares and hands of the HCWs
using sterile cotton swabs (moistened with
normal saline). The swabs were then immedi-
ately transported to the Microbiology labora-
tory for further processing (Cheesbrough
2006).

Culture and identification: Specimens were
inoculated on blood agar and chocolate agar
aerobically at 35°C for 24 hours. Suspected
colonies of S .aureus were tested by Gram
stain, catalase test, and coagulase test. Gram-
positive cocci which were catalase and coag-
ulase-positive were inoculated on Mannitol
salt agar (MSA) aerobically at 35°C for 24
hours (Betty, et al 2007).

Antibiotic susceptibility test: Antibiotic
susceptibility testing of all isolates against
two types of antibiotics oxacillin and cefox-
itin by using the disc diffusion method in ac-
cordance with the British Society for BSAC
(Andrews and Bsac 2008). Oxacillin 1pg
(Oxoid Antimicrobial Susceptibility Test
Discs, Basingstoke, UK) was used to identify
MRSA, in addition, the cefoxitin (second-
generation cephalosporins) 30pg (Oxoid An-
timicrobial Susceptibility Test Discs, Basing-
stoke, UK) was used for assisting in the de-
termination of oxacillin resistance in staphy-
lococci. S. aureus. Strains which grow and
form zone diameter <10mm around oxacillin,
and <14 around cefotixin, were classified as
methicillin-resistant. The strains which grow
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and form zone diameter >13mm around oxa-
cillin and >18 around cefotixin, were classi-
fied as susceptible (CLSI 2015).

Data were analyzed using SPSS 17.0.

RESULTS

Demographic Information of HCWs: The
distributional pattern of demographic infor-
mation of HCWs is shown in Table 1. As can
be seen, the highest percentage of MRSA was
observed in the age group 40-49 years (60%),
and males had a higher carriage rate (53%) of
MRSA than females (45.2%).

Table: 1. Demographic Information of Respondents

Demographic MRSA
characteristics S. aure- (n=122)
Age group ?If: 46) Frequency %
20-29 17 8 47.1
30-39 23 11 47.8
40-49 5 3 60
50-59 1 0 0.00
Gender

Male 15 8 53.3
Female 31 14 45.2
Profession

Doctors 12 4 33.33
Nurses 28 15 53.6
Others 6 3 50

Nasal and hand Carriage Rate of S. aureus
and MRSA: Of 102 screening sample, §
.aureus isolates were 46 (45.1%) which were
isolated from (26 hands, 20 noses), of them
22 (47.8%) were MRSA, giving an overall
positivity rate of 21.6 % (22/102) as shown in
table 2. The distribution of MRSA carriage
according to HCW duties is presented in fig
1. MRSA carriage was particularly high
amongst nurses (53%), and cleaners (50%).
On the other hand, the highest rate of MRSA
carriers (75%) were HCWs in CCU followed
by pediatrics and surgery, (66% and 62% re-
spectively) (fig 2).

Table: (2). Distribution of S. aureus and MRSA in
noses and hands of HCWs

) No. of positive
Spep%mel.l Sample fre- HCWs (%)
positive 1n quency S aureus MRSA
Nose 39 20 (19.6) 7(6.9)
Hands 63 26 (25.5) 15(14.7)
Total 102 46 (45.1) 22 (21.6)
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Figure (1). Distribution of MRSA in Alwhda, Derna
HCWs according to the duties
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Figure: (2). Distribution of MRSA in hand and nose
of HCWs according to hospital wards

DISCUSSION

S. aureus is one of the most common causes
of serious infection in the community and
hospitals. It is a bacterium that is naturally
present with the human and is found as nor-
mal flora on the skin and anterior nares. The
HCWs carriage percentage of S. aureus has
been reported to be 45.1% and that of MRSA
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has been shown to be 21.6%. In our study,
the nasal and hand carriage rate of S. aureus
was found to be 6.9% and 14.7% respective-
ly. This finding was similar to previous stud-
ies from Tripoli, Libya (Ahmed et al. 2012).
Lower rates were reported internationally
from Nepal (3.4%), Ethiopia (12.7%), and
Iran (13.9%,4.6%,) (Jannati et al. 2013; Kha-
nal et al. 2015; Rahbar, et al 2006; Shibabaw,
et al 2013).Furthermore, The rate of MRSA
among the HCWs carrying S. aureus, 47.8 %
(22/ 46), 1s higher than the 39% reported by
Zorgani AA., et al in Libya (Zorgani et al.
2009) but it is lower than that reported from
Iran, Nepal and Ethiopia (21.9 %, 35%, and
44.1%) (Khanal et al. 2015; Rahbar, et al
2006; Shibabaw, et al 2013).

The differences in the carriage rate of MRSA
between different studies can be attributed to
variations in sampling techniques, culturing,
and identification methods of MRSA. In ad-
dition, local infection control standards and
the local prevalence of MRSA are important
factors.

The relatively high MRSA rate in this study
could be a reflection of weak compliance of
HCWs with basic infection control measures;
the most important of which is the hand hy-
giene practices. During the study, we ob-
served that most of the medical staff were
ignoring hand washing. In addition, we could
not observe perfect cleaning procedures of
the patient rooms, although, in some wards,
the routine is to disinfect using 70 % alcohol
once a week after patient discharge, which is
neither perfect nor enough for sterilization of
the surfaces.

Unknown carriers between patients may in-
troduce MRSA into the hospital environment
and transmit it to other patients, mainly via
the transiently colonized hands of hospital
staff. in order to prevent the detection of
transient, short term MRSA hand carriage
that may occur during a work shift Zuschneid
et al. suggested that screening of HCWs

hands should be performed before starting
work duties(Zuschneid et al. 2006). This was
not done in our study, where the samples
were taken after the person had already start-
ed their work.

The carriage rate for S. aureus and MRSA
differed for various professional groups. In
our study; nurses were observed to have the
highest colonization rate (53%) compared
with other HCWs. Nurses were the most
commonly colonized HCWs in other studies
(Khanal et al. 2015; Rahbar, et al 2006; Shi-
babaw, et al 2013) although the rates ob-
tained were far lower than our rates (7.8 %,
21.2 %, 12.9% respectively). One study has
shown a higher rate of 64% amongst nurses
(Askarian et al. 2009). Nurses that had a high
colonization with MRSA may be attributed to
their frequent contact with patients, weak ex-
perience in taking care of patients, and weak
attention to the infection control policies, and
most importantly, the ignorance of frequent
hand washing.

Although MRSA was isolated from HCWs in
all hospital wards, the prevalence of MRSA
was high among the HCWs in the CCU
(75%) followed by pediatric and surgical
wards (66, 62 respectively). The CCU de-
partment is a site of high healthcare worker—
patient contact, potentially substantial crowd-
ing, especially with a limited number of hos-
pitals in our region; perhaps that explains the
high colonization rate seen in the CCU
HCWs. A much less prevalence (24%) has
been shown in another study (Al-Talib et al.
2013).

Additionally, HCWs of surgical wards have
the second higher rate in our study (66%),
and this was higher than other countries
57.1%, 28.6 % in Nepal and Ethiopia respec-
tively (Khanal et al. 2015; Shibabaw, et al
2013). Nevertheless, numerous studies re-
vealed that the rate of MRSA is highest in
HCWs of surgical wards (Askarian et al.
2009; Khanal et al. 2015; Shibabaw, et al
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2013; Zuschneid et al. 2006). As a conse-
quence of HCWs having a high carriage of
MRSA, the chances of transmission of the
organism to patients during patient-care are
highly suspected.As 62% of the isolates be-
longed to HCWs from the surgical ward, the
vulnerability of surgical wound to infection
with MRSA among the patients, following
transmission from the HCWs, could explain
the high rate of post-surgical wound infec-
tions that complicate and delayed postopera-
tive recovery. The high carriage rate in the
surgical ward in our study necessitates the
implication of highly sophisticated infection
control measures in order to prevent trans-
mission to vulnerable operated patients.

In contrast to high rates in CCU and Surgical
wards, the gynecology department has the
lowest rate of MRSA carriage (25%), the
same finding was revealed by.(Shibabaw, et
al 2013). Within MRSA carriers, the highest
rate was observed in the age group 40-49
(60%), while in a study by Shibabaw A ef al,
the highest rate was recorded in the age
group 20 to 29 years (Shibabaw, et al 2013).
The increased rates of MRSA colonization
among HCWSs have important implications
since HCWs may serve as a vector of
cross-transmission to patients and may intro-
duce the pathogen into their communities.
Thus, the HCWs are not only a source but
also a vector or a victim of MRSA infection
(Albrich and Harbarth 2008).

Numerous studies proved that screening for
nasal carriers of HCWs is very effective in
controlling the spread of MRSA within dif-
ferent wards in hospitals since the nares and
the anterior nares are important sources of
MRSA (Albrich and Harbarth 2008; Cesur
and Cokga 2004).

CONCLUSION

The present study indicates a high carriage
rate of MRSA (47.8%) among HCWs carry-
ing S. aureus. The carriage rate was high in

nurses and HCWs in CCU wards. The high
MRSA rate in this hospital necessitates the
implementation of a protocol to control the
risk of nosocomial MRSA, such as routine
screening of HCWs for MRSA, susceptibility
testing of isolates obtained, and education
about basic infection control measures espe-
cially hand washing and disinfection. In addi-
tion, temporary layoff for colonized staff,
isolation of colonized and infected patients
should be taken to control the spread of
MRSA infection.
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