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Abstract: Background: Methicillin resistant Staphylococcus aureus (MRSA) is a threat to the modern world as it 
is associated with a high morbidity and mortality rate. There is a high overall prevalence of MRSA in Saudi Arabia 
which has implications on patient outcome. Methods: This cross sectional study included culture and sensitivity 
reports of S. aureus and their antibiograms from the 1st of January 2019 to the 31st of December 2019, from a refer-
ral hospital in Sakaka, Aljouf. Data is presented as frequencies and percentages. Chi square test was performed to 
assess variation in MRSA frequency between gender and age groups. Odd’s ratio with 95% confidence interval was 
also calculated. Results: Of the 178 total S. aureus cases, 120 (67.4%) were males and 58 (32.6%) were females. 
The majority (37.1%) of the cases were in the age group of ≥51 years. A total of 101 (56.7%) MRSA strains were 
recorded. Intensive care units and surgical wards contributed to the maximum number of MRSA cases i.e., 45.5% 
and 21.8% respectively. Most commonly, positivity for MRSA was encountered in nasal and wound swabs (39.6% 
and 29.7% respectively). Age and gender were found to be insignificant risk factors for the MRSA infection. Highest 
degree of resistance was seen for the ampicillin, penicillin G and Cefoxitin (95.5%, 95.5% and 89.3% respectively). 
Lowest degree of resistance was seen for the levofloxacin, clarithromycin, vancomycin, moxifloxacin and teicoplanin 
(ranging from 0.6 to 0.8%). Conclusion: High MRSA prevalence (56.7%) was observed in our study. MRSA infections 
were frequently seen in male patients aged ≥51 years from the ICU’s and surgical wards. We recommend rigorous 
infection control measures and proper hand hygiene practices in the hospitals along with judicious use of antimi-
crobials. 
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Introduction

Staphylococcus aureus (S. aureus), a gram 
positive bacterium is one of the leading caus- 
es of infections worldwide [1]. Approximately 
30% of people worldwide have their nares  
colonized with S. aureus [2]. The three clini- 
cally important strains are S. aureus, S. sapro-
phyticus and S. epidermidis. S. aureus, the lat-
ter of which is differentiated from the two  
other strains by bound coagulase and extracel-
lular coagulase [3]. In 1961, first time Methi- 
cillin resistant Staphylococcus aureus (MRSA) 
was reported due to plasmid encoded resis-
tance beta lactamase [4]. MRSA is a threat to 
the modern world as it is associated with a high 
morbidity and mortality rate [5].

The prevalence of community-associated MR- 
SA (CA-MRSA) is increasing as compared  
to health care-associated MRSA (HA-MRSA), 
based on the fact that community-associated 
strains have stable genetic markers which 
enhance their virulence and favor their spre- 
ad, worldwide [6, 7]. Increased prevalence of 
both CA-MRSA and HA-MRSA has increased  
the burden on the healthcare system and are 
associated with increased morbidity and mor-
tality [8, 9]. The antibiotic resistance gained by 
the S. aureus resulted in higher incidence of 
infections over the last 50 years and the peni-
cillin is no longer an effective drug against S. 
aureus [10, 11]. Meat producing animals have 
MRSA and thus help in transmission from food 
to humans. It was also reported that methicil- 
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lin-resistant ST398 strain was of animal origin 
[12]. 

The European Antimicrobial Resistance Sur- 
veillance System (EARSS) has found the  
prevalence of MRSA in European countries to 
be in the range of <5% in countries like Den- 
mark and Finland, to >50% in countries like 
Portugal and Malta [13]. The prevalence of 
methicillin resistance among S. aureus isolat- 
es is on the rise in the United States and was 
found to be 60% in the intensive care units [14]. 

The overall estimates of the prevalence of 
MRSA in Saudi Arabia was 35.6% from a pool- 
ed estimation of 22,793 S. aureus strains,  
from 2002 to 2012 [15]. A study done in Qatif, 
Saudi Arabia found the annual incidence of 
MRSA to be 25 cases per 100,000 patients, 
which was 27% of total S. aureus isolates [16]. 
A study done in 2014-15 on the Medical stu-
dents in Aljouf University revealed that 40.5% 
of the medical students harbored S. aureus 
and the overall prevalence of MRSA was 8.5% 
[17]. 

Although many studies have been done in 
Saudi Arabia, the number of studies in the 
Aljouf region is scarce. Keeping in view the high 
overall prevalence of MRSA in Saudi Arabia and 
the implications on the outcome of the patients, 
we planned this study to estimate the preva-
lence of MRSA. The aim of this current study is 
to develop procedures for judicious use of anti-
microbials in the region based on the age and 
disease predilection.

Methodology

This cross sectional study included culture  
and sensitivity reports of S. aureus and their 
antibiograms from January 1st 2019 to De- 
cember 31st 2019, from the Microbiology 
Department of a referral hospital located in  
the capital city of Sakaka, Aljouf region of  
Saudi Arabia. All the culture and sensitivity 
reports of S. aureus from hospitalized pa- 
tients were analysed. The bacterial identifica-
tion and sensitivity was carried out using BD 
Phoenix system (BD Diagnostics, Sparks, MD, 
USA). Year 2016 guidelines of Clinical and 
Laboratory Standard Institute recommenda-
tions for antimicrobial testing and its interpre-
tation were used [18]. Isolates of S. aureus  
presenting intermediate resistance were con-
sidered resistant. Antibiotics used for assess-

ing bacterial susceptibility included Genta- 
mycin, Imipenem, Cefoxitin, Cefotaxime, Am- 
picillin, Penicillin G, Oxacillin, Augmentin, Da- 
ptomycin, Trimethoprim Sulfamethoxazole, Tei- 
coplanin, Vancomycin, Erythromycin, Linezolid, 
Mupirocin High Level, Nitrofurantoin, Cipro- 
floxacin, Rifampin, Tetracycline, Clindamycin, 
Levofloxacin, Moxifloxacin, and Clarithromycin. 
In addition data on patient demographics, and 
medical units referring the sample were also 
recorded.

Statistical analysis

SPSS version 20 was used for data analysis. 
Data was coded before entry. Data analysis 
comprised of age, gender distribution of MRSA 
cases as frequencies and percentages. Chi 
square test assessed any variation in the fre-
quencies between age groups, gender and 
units referring the sample. Odds ratio with 95% 
confidence interval was calculated. A P<0.05 
was considered significant for this study.

Statement on ethics

This study used antimicrobial data from the 
Microbiology unit of the study hospital; infor- 
med consent was not required in this study.  
The data was kept anonymous and confidenti-
ality was maintained. The study proposal was 
approved by the Local Committee on Bioethics 
at Jouf University vide approval no. 21-03/41 
dated 116/12/2019. 

Results

Distribution of specimens and patient charac-
teristics

Of the total 1645 non-duplicate samples that 
showed a positive rate of growth, 477 (27.3%) 
were gram-positive isolates with 178 (37.3%) 
as S. aureus. Of the 178 S. aureus isolates, 
101 (56.7%) were MRSA strains. Of these, 
67.4% and 37.1% of S. aureus infections 
occurred in males and in the age category of 
>50 years, respectively. Intensive care units 
were the major source of these infections 
(49.4%) with nasal swabs dominating the sam-
ple distribution (39.3%) (Table 1).

Distribution of MRSA infections

The majority (68.3%) of MRSA infections were 
observed in males and from the age cate- 
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gory ≥51 (34.7%). Most (45.5%) of the MRSA 
cases were from intensive care units followed 
by surgical wards (21.8%). Furthermore, 54.5% 
of isolates not classified as MRSA were also 
from intensive care units. Sample distribution 
indicated that nasal swabs contributed to the 
maximum both in MRSA (39.6%) and non- 
MRSA categories (38.9%) (Table 2).

MRSA was recovered in higher frequency 
(P>0.05) from males, among patients aged 40 
years, from Intensive and surgical units and 
from nasal and wound samples (Table 3).

Resistance pattern in S. aureus

S. aureus showed higher resistance to penicil-
lin’s with 95.5% resistance to both pencillin G 
and ampicillin. Also, 66.7% resistance was 
observed for imipenem. Regarding cefoxitin a 
resistance rate of 89.3% was observed. A  
higher resistance of 24.7% was observed for 
ciprofloxacin. Least resistance was observed 
with levofloxacin (0.6%), moxifloxacin (0.7%) 
and clarithromycin (0.6%). For erythromycin 

and linezolid a resistance rate of 37.7% and 
21.9% was observed, respectively. Rifampin 
continues to be effective against more than 
90% of the isolates (Table 4). 

Discussion

The prevalence of S. aureus in our study is 
37.3% and the proportion of MRSA strains 
among S. aureus isolates is 56.7%. In a re- 
view by Yousef et al involving 26 studies from 
five regions of KSA, on 22,793 S. aureus 
strains, they found 35.6% of the strains were 
MRSA and the prevalence of MRSA varied  
from as low as 5.97% in Dahran to as high as 
94% in Riyadh [15]. The European Centre for 
Disease Prevention and Control in their annual 
report on the Antimicrobial resistance surveil-
lance in Europe in the year 2014 observed a 
wide range of country to country variations in 
the occurrence of MRSA (ranging from 0.9%  
to 56.0%). Lower percentages were seen in 
northern European countries and higher per-
centages in the southern and south-eastern 

Table 1. Patient and sample distribution of 
Staphylococcus aureus (n = 178)

Percentage (%)Number (n)Characteristic
Gender 

67.4120    Males
32.658    Females

Age category (years)
37.166    >50
13.524    41-50
11.220    31-40
18.533    21-30
19.735    <20

Unit 
49.488    Female & Male ICUa

19.735    Female & Male SWb

19.134    Female & Male MWc

10.118    Orthopedics
1.73    Others

Specimen
39.370    Nasal swab
28.751    Wound swab
18.533    Blood
5.19    Sputum
8.415    Others 

aICU = intensive care unit; bSW = surgical wound; cMW = 
medical wound.

Table 2. Patient and sample distribution of 
Methicillin-resistant Staphylococcus aureus (n 
= 101)

Not classified 
as MRSA (77)

MRSA 
(101)Characteristic

Gender
51 (66.2)69 (68.3)    Male
26 (33.8)32 (31.7)    Female

Age category
31 (40.3)35 (34.7)    ≥51

7 (9.1)17 (16.8)    41-50
11 (14.3)9 (8.9)    31-40
15 (19.5)18 (17.8)    21-30
13 (16.9)22 (21.8)    ≤20

Unit
42 (54.5)46 (45.5)    Female & Male ICUa

13 (16.9)22 (21.8)    Female & Male SWb

9 (11.7)12 (11.9)    Female & Male MWc

7 (9.1)11 (10.9)    Orthopedics
6 (7.8)10 (9.9)    Others 

Sample
30 (38.9)40 (39.6)    Nasal swab
21 (27.3)30 (29.7)    Wound swab
13 (16.9)20 (19.8)    Blood
13 (16.9)11 (10.9)    Others

aICU = intensive care unit, bSW = surgical wound, cMW = 
medical wound.
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parts of Europe and the EU/EEA population-
weighted mean MRSA percentage were 17.4% 
in 2014 [19]. In the WHO Antimicrobial Re- 
sistance Global Report, national data from 4 
countries from Eastern Mediterranean Region 
and a hospital network data from Egypt 
revealed an overall reported range of resistant 
proportion of MRSA between 10-53%. In the 
same report, the MRSA proportion was found 
to be 12-80% in national data from 9 coun- 
tries from African [20]. From the above men-
tioned data from various countries, it is quite 

evident that the rates of infection vary from 
country to country and even within the same 
country.

We found majority of S. aureus infections 
(67.4%) in males and 37.1% of the infections 
occurring in the age category of ≥51 years 
(Table 1). Thorlacius-Ussing et al in their study 
observed majority of the S. aureus infections  
in males (62%) and in patients aged >50  
years [21]. El Atrouni et al in a population bas- 
ed study from 1998-2005 noted higher inci-
dence of staph aureus bacteremia in males 
and observed an increase in the incidence  
with older age [22]. Male gender has been  
consistently associated with increased inci-
dence of S. aureus infections [23-26]. This  
may be attributed to multiple factors such as 
poor compliance with hand-hygiene recom- 
mendations; gender differences in motivation 
and possible role of other factors such as  
occupation, participation in contact sports as 
well as role of hormones [27]. Highest rates of 
infection have been observed at extremes of 
life, especially in the first years of life and in  
the advancing ages [22-26, 28]. The imma- 
turity of the immune system in neonates and 
young children predisposes them to infections. 
Weakening of the immunity in old age and the 
presence of comorbid conditions leads to more 
infections in this age group [29].

The majority of samples isolating S. aureus 
were nasal swabs (39.3%) followed by wound 
swabs at 28.7% (Table 1). Cavalcanti et al in 
their study observed the nostrils as the princi-
pal site of colonization by S. aureus (80.4%) 
[30]. Young et al also found that the nasal 
swabs had the highest rate of detecting S. aure-
us [31]. 

In our study, the majority (68.3%) of MRSA 
infections were observed in males and in age 

Table 3. Age and gender variation in MRSA
Characteristics MRSA Non-MRSA p-value Odds ratio (95% CI)
Gender Male 69 51 0.76 1.09 (0.58-2.06)

Female 32 26
Age ≥40 52 38 0.77 1.08 (0.60-1.97)

<40 49 39
Unit ICU’s & Surgical units 68 55 0.55 0.82 (0.43-1.57)

Other units 33 22
Sample Nasal & wound swabs 70 51 0.66 1.15 (0.61-2.17)

Blood & others 31 26

Table 4. Antibiotic resistance exhibited by 
Staphylococcus aureus (n = 178)

Resistance (%)Antibiotic
17.1Gentamycin
66.7Imipenem
89.3Cefoxitin
67.1Cefotaxime
95.5Ampicillin
95.5Penicillin G
66.5Oxacillin
68.9Augmentin
1.8Daptomycin

19.4Trimethoprim Sulfamethoxazole
0.8Teicoplanin
0.7Vancomycin
37.7Erythromycin
21.9Linezolid
10.4Mupirocin High Level
7.1Nitrofurantoin

24.7Ciprofloxacin
9.1Rifampin

19.8Tetracycline
20.5Clindamycin
0.6Levofloxacin
0.7Moxifloxacin
0.6Clarithromycin
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category ≥51 years (34.7%) (Table 2). Sit et al 
observed 63.2% MRSA infections in males  
and most cases (66%) belonged to the age 
group >50 years [32]. Al-Anazi et al noted that 
74.1% of their patients were males and 46.6% 
were above 60 years of age [33].

The majority (45.5%) of the MRSA cases were 
from intensive care units followed by surgical 
wards (21.8%) (Table 2). MRSA strains are 
endemic in many European and American  
hospitals contributing 29%-35% of all clinical 
isolates. MRSA accounts for 57% of all ICU 
acquired S. aureus infections [34]. MRSA in- 
fections generally have been more frequently 
observed in the intensive care unit (ICU) than  
in general wards [35]. The ICU environment 
leads to wider dissemination of MRSA due to 
presence of severely ill patients with longer 
hospital stay [36], intravascular catheterization 
[37], increased exposure to infected patients 
[38], previous antibiotic use and prolonged 
duration of antibiotic therapy [39].

Sample distribution indicated that nasal swa- 
bs contributed to the maximum both in MRSA 
(39.6%) and non-MRSA categories (38.9%). 
Cavalcanti et al in their study noted the nostrils 
to be the principal site of colonization by MRSA 
(26.4%) [30]. 

MRSA was recovered with higher frequency 
from males, among patients aged 40 years  
and above and from Intensive and surgical 
units but the association was found to be non-
significant (P>0.05) (Table 3). Cavalcanti et al 
in their study also observed no association 
between presence of S. aureus and risk fa- 
ctors like age, sex, previous hospitalization, 
etc. [30]. Garoy et al did not find any associa-
tion between sex of the patient and S. aureus 
isolation but found significantly higher isolation 
rate in <18 years age group and significantly 
lower rate in >61 years age group [40]. Sit et al 
however found that age >50 years and male 
gender were significant risk factors for acquir-
ing MRSA [32]. 

Antibiotic resistance is emerging as a major 
challenge in the treatment of the infectious  
diseases. Penicillin-resistant strains of S. aure-
us produce enzyme penicillinase which can 
inactivate penicillins and more than 90% of 
staphylococcal isolates now produce this 
enzyme [41]. Resistance to Penicillinase-

resistant penicillins like methicillin was first 
reported in the 1960s and now methicillin 
resistance is widely prevalent in the com- 
munity [42]. We observed the highest degree  
of resistance of S. aureus to pencillin G, ampi-
cillin and cefoxitin (95.5%, 95.5% and 89.3% 
respectively) (Table 4). In addition, resistance 
rate of 66-69% was observed for imipenem, 
oxacillin and augmentin. Abdullahi et al 
observed resistance rates of 91.9%, 26.9%, 
21.9% and 2.5% to pencillin G, cefoxitin, aug-
mentin and imipenem respectively [43]. Poor- 
abbas et al observed resistance of 96% for 
penicillin G, 35% for oxacillin and 33% for  
cephalothin. Rağbetli et al found 100% resis-
tance to penicillin [44]. Fatima et al observed  
a resistance of 11% against imipenem [45]. A 
higher rate of 66.7% resistance to imipenem in 
our study as compared to the other studies sig-
nifies the increasing amounts of resistant iso-
lates of S. aureus prevalent in our settings. 

Moderate degree of resistance was observed 
for ciprofloxacin (24.7%), erythromycin (37.7%), 
linezolid (21.9%), co-trimoxazole (19.4%) and 
gentamycin (17.1%) (Table 4). Poorabbas et al 
found that the resistance rate for both ery- 
thromycin and co-trimoxazole was 44% where-
as it was 32% and >90% for gentamicin and 
linezolid [46]. Abdullahi et al observed resis-
tance rates of ciprofloxacin (26.7%), eryth- 
romycin (33.0%), and gentamycin (28.9%)  
[43]. Udo et al observed resistance rate of 
42.7% for ciprofloxacin, 42.4% for erythromy-
cin, 38.5% for gentamicin and 33.5% for co- 
trimoxazole. However all MRSA isolates in  
their study were susceptible to linezolid [4]. 
Rağbetli et al identified that all isolates of S. 
aureus in their study period from 2009-2014 
were sensitive to linezolid. He further observed 
resistance rates of 18%, and 14% to erythromy-
cin and gentamicin respectively [44].

The lowest degree of resistance ranging from 
0.6-0.8% was observed for levofloxacin, moxi-
floxacin, clarithromycin, vancomycin and teico-
planin (Table 4). Rifampin continues to be 
effective against more than 90% of the iso-
lates. Our findings are more or less in agree-
ment with the studies done by Poorabbas  
et al, Udo et al and Rağbetli et al Poorabbas  
et al in their study did not find resistance 
against vancomycin among S. aureus isolates. 
They found more than 90% sensitivity for 
rifampin [46]. Udo et al found that all MRSA  
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isolates in their study were susceptible to  
vancomycin, and teicoplanin and resistance to 
rifampicin was 9.6% [4]. Rağbetli et al identifi- 
ed that all isolates of S. aureus in their study 
period from 2009-2014 were sensitive to van-
comycin, and levofloxacin [44]. Garoy et al 
found that 15.9% of the S. aureus isolates were 
resistant to vancomycin [40].

Conclusion

We noted higher prevalence of MRSA (56.7%) 
among the S. aureus isolates in our study. 
MRSA infections were frequently seen in male 
patients (68.3%) admitted to the ICU’s and  
surgical wards. MRSA exhibited high degree  
of resistance towards ampicillin, penicillin G, 
cefoxitin, imipenem, augmentin, cefotaxime 
and oxacillin. Resistance towards imipenem 
was a cause of concern in our settings. Hig- 
hest degree of sensitivity was observed for the 
levofloxacin, clarithromycin, vancomycin, moxi-
floxacin and teicoplanin. Although MRSA infec-
tions were commonly observed in males aged 
>40 years but age and gender were not found 
to be significant risk factors for acquiring the 
MRSA infections. 

We recommend rigorous infection control  
measures and proper hand hygiene practices 
in the hospitals especially the ICU’s. Along with 
this, a judicious use of antimicrobials in the 
region based on standard protocols and antibi-
otic usage policy is highly recommended. 
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