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Abstract

Background: The purpose of this study was to investigate community-associated methicillin-resistant Staphylococcus aureus (CA-
MRSA) nasal carriage rates among outpatients attending a hospital in the Eastern Province of Saudi Arabia. Additionally, this study 
involved a literature review for comparison of data between different parts of Saudi Arabia and of the Saudi average to the USA and 
other countries. 

Methods: Duplicate nasal swabs from 3188 outpatients attending Johns Hopkins Aramco Healthcare Center in Dhahran in the East-
ern Province of Saudi Arabia between January 2013 and December 2014 were tested using Xpert MRSA-SA Nasal Complete G3 kits 
(Cepheid). A literature review was also conducted using Pubmed, Google Scholar, and Cochrane Library regarding MRSA nasal carrier 
status. 

Results: Nine hundred and thirty-one patients (29.2%) were nasal S. aureus carriers, of which 121 (3.8% overall; 13% of S. aureus 
carriers) were colonized by CA-MRSA. Our measured CA-MRSA levels were lower than those observed in smaller studies from north-
central or central Saudi Arabia, but comparable to levels observed among pediatric outpatients from Riyadh. 

Conclusion: Overall Saudi levels were higher than for countries including the United States and European countries. Targeted public 
health strategies to address CA-MRSA levels in Saudi Arabia are indicated.
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Introduction

Methicillin-resistant Staphylococcus aureus (MRSA) can cause 
illnesses in humans ranging in severity from mild to life-threaten-
ing. It is more arduous to treat than other Staphylococcus aureus 

strains because of its resistance to semi-synthetic penicillin such 
as methicillin, nafcillin, and oxacillin [1]. MRSA can be acquired 
in hospitals and other healthcare facilities (healthcare-associated 
MRSA; HA-MRSA) and from the community (community-associated 
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MRSA; CA-MRSA). Globally, CA-MRSA has emerged as a significant 
public health threat, arising in previously healthy individuals in the 
community without established healthcare-associated risk factors. 
It is typically associated with skin and soft tissue infections (SS-
TIs) arising in the community; for example, in patients presenting 
to emergency departments (EDs) in the United States of America 
(USA), CA-MRSA is the leading cause of SSTIs. According to the CDC 
definition, CA-MRSA is diagnosed if MRSA is observed in an out-
patient or in an individual within 48 hours of hospitalization and 
when risk factors outlined for HA-MRSA are lacking [2]. However, 
conventional definitions have been challenged by changing epide-
miology, with for example emergence of CA-MRSA in healthcare 
settings. Genotypically, a major difference between HA-MRSA and 
CA-MRSA is the Staphylococcal cassette chromosome (SCCmec) ex-
pressed; SCCmec types I, II and III are generally associated with 
HA-MRSA while types IV and V are associated with CA-MRSA. Most 
circulating MRSA strains are either SCCmec II or IV [3]. The pre-
dominant circulating strains of CA-MRSA vary between and within 
countries; while pulsed-field type USA300 predominates in the 
USA, it is uncommon in other countries, for example in Europe 
where individual countries have their own heterogenous molecu-
lar epidemiologies distinct from other European countries [4].

While many HA-MRSA studies have been conducted in Saudi 
Arabia, the same cannot be said regarding CA-MRSA, especially in 
the Eastern Province. Currently, there are no studies on occurrence 
and prevalence of CA-MRSA that draw data from large sample sizes 
in the Eastern Province of Saudi Arabia. Therefore, it is of the ut-
most importance to find more accurate data by analyzing a bigger 
sample size. Insights into CA-MRSA colonization patterns in Saudi 
Arabia would help inform detection, prevention and control strate-
gies. The goal of this study was to investigate the prevalence of CA-
MRSA nasal carriage among community members in the Eastern 
Province of Saudi Arabia when they were attending as outpatients 
for other health-related issues. In addition, this study involved con-
ducting a literature review comparing data from different parts of 
Saudi Arabia and comparison of the Saudi average to the USA, as 
it is considered to be the benchmark of MRSA research across the 
world, and to other countries.

Methods

Study population 

Duplicate nasal swabs were collected in advance from 3188 
outpatients attending Johns Hopkins Aramco Healthcare Center 

(JHAH) in Dhahran in the Eastern province of Saudi Arabia be-
tween January 2013 and December 2014 as part of a quality con-
trol program in the hospital. This program was also followed by 
most other hospitals in the region in that time period as part of an 
active surveillance program, due to rising numbers of people being 
admitted to hospitals in Saudi Arabia with MRSA. The work was 
carried out in accordance with the Declaration of Helsinki.

PCR assay

All the samples were tested using Xpert MRSA-SA Nasal Com-
plete G3 kits (Cepheid), which are based on multiplex, real-time 
PCR to detect proprietary sequences for the Staphylococcus protein 
A (spa) gene, the methicillin/oxacillin resistance gene (mecA), and 
the staphylococcal cassette chromosome (SCCmec) inserted into 
the SA chromosomal attB site. This allows simultaneous detection 
of spa, to confirm the presence of S. aureus, and of mecA and the 
SCCmec/orfX junction to confirm the presence of MRSA. The ba-
sic sample preparation and PCR procedures were carried out ac-
cording to the manufacturer’s instructions, as described previously 
[5] PCRs were performed on the GeneXpert Dx System and results 
were obtained by measuring fluorescent signals and using embed-
ded calculation algorithms. A Sample Processing Control (SPC) was 
included for each run to check that samples were correctly pro-
cessed and that any S. aureus present was lysed efficiently, and for 
any specimen-associated inhibition of the real-time PCR assay. A 
Probe Check Control (PCC) was also included to check bead rehy-
dration, reaction tube filling, integrity of the probe and stability 
of the fluorophore [5]. Results were recorded as NM0 (negative 
for CA-MRSA and S. aureus), NM8 (negative for CA-MRSA, posi-
tive for S. aureus) or PM0 (CA-MRSA positive), Invalid (presence 
or absence of MRSA cannot be verified; SPC failed; test should be 
repeated with the duplicate swab or alternative test performed), 
Error (presence or absence of MRSA cannot be verified; PCC failed; 
test aborted and should be repeated with the duplicate swab or al-
ternative test performed) or No Result (insufficient data collected, 
e.g. stopping a test in progress). Nasal S. aureus and CA-MRSA car-
rier status in JHAH hospital outpatients were determined from the 
data.

Literature Review 

A literature review was conducted using Pubmed, Google 
Scholar, and Cochrane Library regarding MRSA nasal carrier sta-
tus among outpatients and patients upon admission to healthcare 
facilities in Saudi Arabia and its regions for local comparison using 

81

Comparative Analysis of Community Acquired Methicillin-resistant Staphylococcus aureus Nasal Carriage in Eastern Province of Saudi Arabia

Citation: Salwa S Sheikh., et al. “Comparative Analysis of Community Acquired Methicillin-resistant Staphylococcus aureus Nasal Carriage in Eastern 
Province of Saudi Arabia". Acta Scientific Microbiology 5.1 (2022): 80-88.



combinations of keywords including ‘community acquired’, ‘MRSA’, 
‘nasal’, ‘nares’, ‘patients’, ‘outpatients’ for studies carried out in the 
last ten years. A corresponding literature review was done for oth-
er continents and countries including the United States of America 
(USA), Europe, Australia and Asia in the last ten years for compari-
son with the Saudi Arabia findings and data. CA-MRSA nasal carrier 
rates in Saudi Arabia were compared with rates from other coun-
tries in order to assess the extent of geographic variability. From 
the data obtained, multiple comparative graphs were compiled. 

Results

A total of 3188 outpatients were screened for CA-MRSA/S. au-
reus carriage. Nine hundred and thirty-one patients (29.2%) were 
nasal S. aureus carriers (NM8 or PM0). Of these, 810 patients were 
nasal S. aureus carriers but not CA-MRSA carriers (NM8), of which 
796 (98.3%) were Saudi. One hundred and twenty-one patients 
(3.8% overall) were colonized by CA-MRSA (PM0), of which 120 
(99.2%) were Saudi. Thus, the average fraction of CA-MRSA among 
all S. aureus carriers was 13% (121 out of 931).

Male to female ratio for S. aureus colonization was 503:307 
(62.1% male, 37.9% female), while male to female ratio for CA-
MRSA was 62:59 (51.2% male, 48.8% female) (Figure 1). Outpa-
tients with NM8 status were therefore significantly more likely to 
be male than female, whereas there was no significant difference 
in PM0 status between males and females (Figure 1; Chi-square 
statistic = 5.2033; p = 0.022544 comparing gender distribution of 
NM8 versus PM0). There was no significant variation in distribu-
tion between PM0 and NM8 status according to age group of out-
patients (Chi-square statistic = 4.9539; p = 0.292). 

Based on our data gathered from the nasal swab tests, the over-
all carrier rate of CA-MRSA in Dhahran (JHAH) in the Eastern Prov-
ince of Saudi Arabia was calculated to be 3.8%, while the percent-
age of S. aureus samples which were positive for MRSA was 13%. 
Literature analysis was carried out to identify studies on CA-MRSA 
prevalence in Saudi Arabia within the last ten years, and nine stud-
ies were identified (Table 1) [6-14]. Studies in which nasal carriage 
was specifically addressed and in which CA-MRSA overall carriage 
rates (as opposed to only as a percentage of S. aureus) could be 
inferred were limited to five in this time period (Table 1) [6-8,12, 
13]. Three of these studies were performed on hospital outpatients 
or patients within 48 h of hospital admission [6-8]. For these three 
studies, nasal carriage rate of CA-MRSA in outpatients or patients 
upon hospital admission ranged from 4.6% in Riyadh (23.2% of 
S. aureus-positive samples), to 21.8% in Shaqra in central Saudi 
Arabia (53.3% of S. aureus samples) (Figure 2) [6-8]. Therefore, 
the mean nasal carrier rate of CA-MRSA among outpatients and 
patients upon hospital admission in Saudi Arabia based on the 
data collected from our study and from the literature is 13.9 ± 
9.7% (mean ± SD). The mean S. aureus nasal carriage rate is 34.6 
± 11.0%. The mean proportion of S. aureus infections that are CA-
MRSA among these patients is 35.4 ± 17.7%. The distribution of 
CA-MRSA carriage both overall and as a proportion of S. aureus that 
can be calculated for outpatients and patients upon hospital admis-
sion from these studies is summarized in figure 2.

Figure 1: Gender distribution of S. aureus and  
MRSA nasal carrier rates.

Figure 2: CA-MRSA nasal carriage rates in Saudi Arabia.

The two other studies were carried out on medical students; 
a nasal CA-MRSA carriage rate of 1.0% was observed for Riyadh, 
while a 0% rate was observed in Jeddah (western Saudi Arabia) in 
the absence of clinical exposure [16,17]. In the Jeddah study, the 
carriage rate was 6.7% for medical students with clinical exposure, 
but in this case CA-MRSA cannot be inferred versus HA-MRSA [17].
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Place Time period Patient and sample type Sample size S. aureus car-
riage

MRSA carriage 
overall

MRSA as propor-
tion of S. aureus

Reference

Saudi Arabia
Buradiyah City 
(north-central 
Saudi Arabia)

July-October 
2011

Primary care centre outpatients
Nasal samples

103 48.5% 25.2% 52% Abou-Shady., 
et al. 2015

Shaqra (central 
Saudi Arabia)

October 2014- 
March 2015

Patients within 48 h of hospital admission
Nasal samples

220 40.9% 21.8% 53.3% Alhuassaini., 
et al. 2016

Riyadh (central 
Saudi Arabia)

March-July 2015 Outpatients (pediatric)
Nasal samples

830 19.8% 4.6 % 23.2% Alaklobi., et 
al. 2015

Riyadh December 2013- 
April 2014

Medical students
Nasal samples

97 33% 1.0% 3.1% Sarkar., et al. 
2016

Makkah City 
(western Saudi 

Arabia)

November 
2009-October 

2010

Community and hospitalised patients 
from single hospital

All clinical isolates expressing S. aureus 
(mainly wound, SSTI)

Community: 124
Hospitalised:: 76

Not applicable Not determined CA-MRSA: 31.5%
HA-MRSA: 52.6%

El-Amin., et 
al. 2012

Makkah City March-September 
2012

Participant profile not specified (clinical 
isolates from 5 hospitals)

All clinical isolates expressing S. aureus

206 Not applicable Not determined CA-MRSA: 14.1%
HA-MRSA: 34.5%

Ashgar., et al. 
2014

Jeddah (western 
Saudi Arabia)

Not specified Participant profile not specified (clinical 
isolates from KAUH clinical microbiology)

All clinical isolates expressing S. aureus

89 Not applicable Not determined CA-MRSA: 34.8%
HA-MRSA: 7.9%

Al-Zahrani., 
et al. 2018

Jeddah September 
2014-January 

2015

Medical students:
Clinical exposure and non-clinical expo-

sure
Nasal samples

Clinical expo-
sure:150

non-clinical expo-
sure: 32

25.3% 6.7% (clinical 
exposure group)

0 (non-clinical 
exposure group)

26.3% (clinical 
exposure group; 
HA-MRSA or CA-
MRSA status not 

specified))

Zakai, 2015

Taif (southwest 
Saudi Arabia; 

Mecca province)

January 
2013-February 

2015

Participant profile not specified
All clinical isolates expressing S. aureus

445 Not applicable Not determined CA-MRSA: 5.8%
HA-MRSA: 10.1%

Eed., et al. 
2016

Other countries
United States 

(Colorado)
October 

2007-September 
2013

Patients on admission to tertiary medical 
centre

Nasal samples

29371 Not specified 11.1 Not specified Marzec., et al. 
2016

United States 
(Boston)

June 2009-May 
2010

ED patients on admission
Nasal samples

400 25.3% 2.8% 10.9% Schechter-
Perkins., et 

al. 2011
United States 

(10 EDs nation-
wide)

2010-2012 ED patients with closed skin abscess 
(n=147)

ED patients with no abscess (n=147)
Nasal samples

See patient type 
column

53.1% (ab-
scess patients)

38.8% (no 
abscess)

25.2% (abscess 
patients)

9.5% (no abscess)

47.4% (abscess 
patients)

24.5% (no abscess)

Albrecht., et 
al. 2015

United States 
(Virginia)

2008-2010 Patients attending student and ambula-
tory clinics

Nasal samples

1000 45.8% 1.6% 3.5% Bearman., et 
al. 2010

United States 
(18 ICUs nation-

wide

March-August 
2006

Patients on admission to ICU (STAR*ICU 
trial)

Nasal samples

5512 Not specified 11.3% Not specified Nair., et al. 
2011

United States 
(New York met-
ropolitan area)

November 
2011-March 2013

Patients attending community health clin-
ics for SSTIs

Nasal samples

129 48.8% 12.4% 25.4% Pardos de la 
Gandara., et 

al. 2015
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Egypt July-October 
2011

Primary care centre outpatients
Nasal samples

103 52.4% 32.0% 52.0% Abou-Shady., 
et al. 2015

Tanzania March-August 
2015

Patients immediately on admission to 
regional hospitals

Nasal samples

258 34.5% 8.5% 24.7% Joachim., et 
al. 2017

Brazil January to April 
2017

Teaching hospital outpatients
Nasal samples

300 42.3% 2.3% (communi-
ty-acquired)

5.5% (community-
acquired)

Bes., et al. 
2018

Brazil March 2012- 
March 2013

Teaching hospital patients immediately 
on admission
Nasal samples

702 25.6% 3% 11.7% Cavalcante., 
et al. 2017

India April 2012-May 
2013

Patients attending tertiary care centre
Nasal samples

683 Not specified 2.3% Not specified George., et al. 
2016

Europe (13 ICUs 
in 8 countries)

May 2008-April 
2011

Patients on ICU admission
Nasal and wound swabs

8519 Not specified 3.9% (range 1% 
to 7%)

Not determined Hetem., et al. 
2016

Europe (GP 
surgeries in 9 

countries)

November 
2010-August 

2011

Patients attending GP surgeries 32206 21.6% 0.3% (range 0% 
to 0.4%)

1.3% (range 0% to 
2.1%)

Den Heijer., 
et al. 2016

United Kingdom 2012 NHS general practice patient cross-
section

Nasal samples

530 28% 1.9% 6.8% Gamblin et 
al. 2013

Table 1: Studies on CA-MRSA nasal carriage rates in Saudi Arabia and worldwide.

ED: Emergency Department; ICU: Intensive Care Unit; SSTI: Skin and Soft Tissue Infection; NHS: National Health Service.

The USA average of MRSA nasal carriage among the whole community according 
to the Center for Disease Control and Prevention (CDC) is approximately 2% (https://
www.cdc.gov/mrsa/healthcare/index.html). Results from six papers covering a wide 
range of states in the USA suggest that the mean CA-MRSA nasal carriage is 10.6 ± 7.1% 
among outpatients and patients upon admission to healthcare facilities [15-20] (Table 
1). There is considerable geographical heterogeneity in carriage rates within the USA 
(Table 1). 

Outpatients and patients attending at primary and tertiary healthcare centres have 
also been recently studied in other countries. In two recent studies from teaching hos-
pitals in Brazil, CA-MRSA nasal carriage levels of 2.3% and 3% (mean 2.7 ± 0.4%) (5.5% 
and 11.7% of S. aureus levels respectively) were observed (Table 1) [21, 22]. Levels in 
studies from African countries were higher; Tanzania had a CA-MRSA nasal carrier rate 
of 8.5% (24.7% of S. aureus) in a study of patients admitted to a regional hospital, while 
Egypt had a CA-MRSA nasal carrier rate of 32.0% (52.0% of S. aureus) in a study on pri-
mary care center outpatients (Table 1) [6,23]. A large recent study on patients on ICU 
admission carried out in thirteen ICUs in eight countries in Europe indicated a mean 
CA-MRSA nasal carriage rate of 3.9%, with a range of 1-7%, while another large Euro-
pean study on patients attending GP surgeries in nine countries indicated a lower level 
of 0.3% CA-MRSA nasal carriage (range 0% to 0.4%) [4,24]. Within the study by Den 
Heijer., et al. (2016) [24], patients recruited within the UK had a mean CA-MRSA nasal 

carriage rate of 0.4%, whereas in another cross-sectional study of 530 NHS general 
practice patients a figure of 1.9% (6.8% of S. aureus samples) was obtained, indicating 
the variability across studies [24,25]. For a study of patients attending a tertiary care 
center in India, the CA-MRSA nasal carriage rate was 2.3% [26]. Figure 3 summarizes 
mean CA-MRSA nasal carriage rates across a range of countries, including Saudi Arabia, 
with percentage of S. aureus included where it was determined.

Figure 3: CA-MRSA nasal carrier rates worldwide.
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Discussion and Conclusion

Approximately one third of people carry S. aureus in their na-
sal cavity. MRSA infections first emerged in the 1960s and were 
confined mostly to healthcare settings, presenting as a hospital 
acquired infection [27]. By the 1980s, reports emerged of MRSA 
acquired in the community outside healthcare facilities, becoming 
steadily more frequent from the 1990s [27]. While CA-MRSA tends 
to be associated with less serious conditions than HA-MRSA, pri-
marily SSTIs, these conditions can be chronic or recurrent and if 
neglected they can lead to more serious conditions including nec-
rotizing pneumonia, sepsis, and osteomyelitis [27]. In many parts 
of the world CA-MRSA has emerged as the leading cause of SSTIs 
in the community [28]. There have been few studies examining 
CA-MRSA colonization prevalence either in Saudi Arabia generally, 
or the Eastern Province in particular. MRSA colonization is an im-
portant risk factor for subsequent MRSA infection and its transmis-
sion. Anterior nares are the primary site of colonization; although 
MRSA can colonize other areas of the body such as the throat and 
groin [29]. In addition, open-skin wounds and device sites are im-
portant colonization sites for MRSA [30]. Thus, analysis of the nasal 
carriage levels of CA-MRSA in the Eastern Province, and compari-
son to other regions of Saudi Arabia, as well as to the USA and other 
countries, would be helpful in identifying the scale of the problem 
and addressing shortcomings in infection prevention and control 
in the Saudi Arabia healthcare system and workplaces.

Global CA-MRSA outbreaks have been reported from multiple 
countries including the USA, New Zealand, and Saudi Arabia, more 
commonly in groups such as impoverished adults in medically un-
derprivileged areas, players of team sports, incarcerated persons, 
military recruits, intravenous drug abusers, postpartum women, 
men who have sex with men, the elderly, neonates, children in day-
care centers and those with history of colonization or recent infec-
tion with CA-MRSA strains [27,31]. These groups are more subject 
to combinations of risk factors including close contact, crowded liv-
ing conditions, skin abrasions, poor hygiene and sharing of equip-
ment or needles. Infections due to MRSA have become a burden on 
healthcare resources. Studies show that although total hospital-on-
set MRSA bloodstream infection rates may remain relatively stable, 
infections by CA-MRSA are responsible for an increasing propor-
tion of cases of MRSA infections (from 24% to 49%) [32]. 

In this study, we used results from more than 3000 patients to 
determine CA-MRSA carriage rates in outpatients at Johns Hopkins 

Aramco Healthcare Center (JHAH) in Dhahran in the Eastern Prov-
ince of Saudi Arabia. An earlier study in the Eastern Province was 
carried out on 600 patients admitted to King Fahad Hospital in Al 
Hofuf between January and March 2004. Results indicated an over-
all CA-MRSA nasal carrier rate of 1.2%, or 5.7% of S. aureus sam-
ples [33]. Our study therefore indicated a higher CA-MRSA nasal 
carrier rate for patients attending our institution between January 
2013 and December 2014. This increase in CA-MRSA carriage rates 
within the Eastern Province is consistent with indications from a 
previous study from our institution which showed that CA-MRSA 
rates increased among inpatients admitted between 2004 and 
2009 while HA-MRSA cases decreased [34]. The increase in CA-
MRSA levels compared to HA-MRSA levels is also consistent with 
experience in other countries, including the USA and China [35,36]. 
Our measured CA-MRSA levels were lower than those observed in 
smaller studies from Saudi Arabia on patients attending healthcare 
facilities in north-central (Buradiyah) or central (Shaqra), but com-
parable to levels observed among pediatric outpatients in a recent 
study from Riyadh [6-8]. 

Geographic heterogeneity in CA-MRSA prevalence and its occur-
rence relative to HA-MRSA is a phenomenon also observed in other 
countries. For example, in the USA, a study of blood cultures from 
bacteremia patients from five academic medical centers revealed 
that while CA-MRSA expression levels relative to HA-MRSA stayed 
stable in three centers between 2008 and 2011, it increased three-
fold in one center and declined in another center [37]. The overall 
MRSA carrier rate in the United States is 2% as reported by the 
CDC, although there is no distinction made between HA-MRSA and 
CA-MRSA in this figure. Prevalence levels also vary between coun-
tries in Europe [4,38]. Within healthy European populations, car-
riage levels have been shown to vary from 0.3% in healthy children 
in Hungary to 8.8% of healthy adults in Malta [39,40]. There is also 
genotypic diversity in CA-MRSA expression worldwide. In the USA, 
the USA300 type is predominant while in Europe and Asia there is 
clonal heterogeneity between countries, including in Saudi Arabia 
[4,11,38,41]. 

Recent studies have indicated an overall decline in both total 
MRSA and in CA-MRSA levels, for example in hospitals in the USA, 
however the decline in prevalence varies geographically [42,43]. 
Moreover, while hospitalization related to MRSA-expressing SSTIs 
declined in the USA between 2010 and 2014, there was no real 
change in invasive infection levels [35]. Our study results suggest 
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that in Saudi Arabia the CA-MRSA nasal carriage levels are increas-
ing and that there is variability between regions. Our examination 
of the literature on CA-MRSA nasal carriage among outpatients and 
patients upon admission to healthcare facilities in other countries 
showed that levels in Saudi Arabia are higher than in many other 
countries including the USA and most European countries. These 
high levels are occurring in a context where Saudi Arabia is ranked 
at 26 in terms of its healthcare system in the world by the World 
Health Organization (WHO) [www.who.int/healthinfo/paper30.
pdf]. Carrier levels of CA-MRSA among patient groups in north-
central (Buradiyah) and central (Shaqra) were alarmingly high at 
25.2% and 21.8% respectively [6,7]. Meanwhile, a recent study 
from the King Abdulaziz University Hospital in Jeddah in western 
Saudi Arabia showed that CA-MRSA was present in 34.8% of 89 
clinical isolates expressing S. aureus [11]. A study on S. aureus clini-
cal isolates from a hospital in Makkah City, also in western Saudi 
Arabia, similarly indicated that CA-MRSA was present in 31.5% of 
S. aureus isolates [9]. The western region of Saudi Arabia is sub-
ject to an influx of millions of pilgrims each year for the Hajj and 
Umrah pilgrimages. According to the Saudi government, nearly two 
million individuals performed Hajj in 2016 [44]. Many of these are 
from countries of with limited healthcare infrastructure. The west-
ern region is therefore potentially most vulnerable to CA-MRSA 
outbreaks and dissemination of a wide variety of CA-MRSA strains.  
Efforts to address the threat of CA-MRSA arising in the community 
in Saudi Arabia need to take this into account. Other factors to be 
considered include poor infection control method implementation 
in the community that aim at reducing the transmission of diseases 
and thus theoretically reduce the overall carrier rate of CA-MRSA. 
Moreover, there may be many hospital workers who carry MRSA 
and act as reservoirs for the pathogen; when these individuals mix 
with the general public, this could increase the prevalence of MRSA 
in that community. 

Limitations of our study include the fact that we did not carry 
out genetic analysis of the samples to determine SCCmec type. Also, 
comparisons with the literature are complicated by factors such as 
lack of uniformity in sample collection and analysis methods and in 
selection of patients. Nevertheless, our study expands the informa-
tion available on CA-MRSA carrier levels in Saudi Arabia and should 
help inform public health strategies in combating this issue.
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