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ORIGINAL ARTICLE

Prevalence of methicillin-resistant and methicillin-

sensitive Staphylococcus aureus nasal colonization among

patients at the time of admission to the hospital

Bodh R. Panhotra, Anil K. Saxena, Abdulrahman S. Al Mulhim

BACKGROUND: Methicillin-resistant Staphylococcus aureus (MRSA)
is an important agent of hospital-acquired infection. The mode of entry
of MRSA in the hospital might be on admission of patients with MRSA
infection or nasal colonization. The present study was undertaken to de-
termine the prevalence of MRSA nasal colonization among patients on
admission to hospital.

METHODS: Six hundred patients were screened for nasal colonization
of MRSA on admission to hospital. Nasal swabs were cultured on salt
mannitol agar and blood agar. Age, sex, previous admission to hospital
and antibiotic therapy were recorded.

RESULTS: S. aureus was isolated from the nasal swabs of 122 patients
(20.2%) on admission to hospital. MRSA was isolated from 7 patients
(1.1%) and methicillin-sensitive S. aureus (MSSA) from 115 patients
(19.1%). Nasal colonization of S. aureus was higher in younger and el-
derly patients and significantly higher colonization was observed among
females. The MRSA strains isolated from nasal swabs had a different
antibiotic susceptibility pattern than those isolated from patients having
hospital-acquired MRSA infection. Previous admissions to hospital, un-
derlying disease antibiotic therapy were not risk factors for MRSA nasal
colonization.

CONCLUSION: MRSA nasal colonization of patients on admission to hos-
pital is low in this region. The screening of every new admission would
not be cost effective, but patients transferred form other institutions
should be screened for MRSA. Standard infection control precautions
should be strictly implemented to prevent the spread and control of
MRSA infections.

D ] RSA is an important cause of hospital-acquired infections
leading to high morbidity and mortality. MRSA infection
places an additional burden on the patient care budget due

to prolonged hospital stays. Further, it adds an inestimable human

suffering, which could be avoided by taking the proper infection con-
trol precautions. According to a European Antimicrobial Resistance

Surveillance System (EARSS) report, MRSA was responsible for 0.5%

to 44% of cases of staphylococcal bacteremia in Europe, with the high-

est incidence of 44% in Greece and the lowest of 0.5% in Iceland.?

According to a National Nosocomial Infection Surveillance System

(NNIS) report, 50% of hospital acquired infections in ICUs in the USA

are due to MRSA. Apart from high transmissibility in the hospital,

MRSA also carries certain virulence factors that are associated with
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MRSA NASAL CARRIAGE ON ADMISSION TO HOSPITAL

toxic shock syndrome, necrotizing pneumonia and
skin infections.* Lately, community-acquired infec-
tions due to MRSA among children are a matter of
concern because of high mortality. The community-
acquired strains of MRSA often differ from hospital
strains and arise independently in the community.>*
Nasal colonization with MRSA is a significant risk
factor for hospital- and community-acquired infec-
tions. Nasal colonization of MRSA among 1% to 3%
of the outpatient population in the USA has been
reported,”” whereas nasal colonization of MRSA
was absent among the outpatient population in
Turkey.® A very high prevalence of nasal coloniza-
tion (18.1%) among healthy community individuals
has been reported from India.'* The prevalence of
MRSA nasal colonization in the community needs
to be determined before instituting measures to pre-
vent the transmission of MRSA. There is no infor-
mation available on the prevalence of MRSA nasal
colonization among patients at the time of admis-
sion in Saudi Arabia. We determined the prevalence
of MRSA and MSSA nasal colonization among pa-
tients at the time of admission to the hospital and
examined possible risk factors involved in the nasal
carriage of Staphylococcus aureus.

Methods

'This study was conducted by the infection control
department of the 500-bed King Fahad Hospital
and Tertiary Care Center, Al Hofuf, Saudi Arabia,
during the period of January to March 2004. Nasal,
throat and axillary swabs were collected within 8
hours of admission from 600 patients admitted to
the departments of medicine and surgery. The newly
admitted patients were not isolated but standard in-
tection control precautions were followed to prevent
the transmission of MRSA in the hospital. Data
on age, sex, underlying disease, history of previous
hospitalization, and antibiotic therapy in the last 6
months was recorded. Of the patient population en-
rolled for the study, 279 were males and 321 were
females with a mean age of 32.5 years (range 10-
90 years). The swabs were cultured on salt mannitol

agar (Oxoid Ltd, Basingstoke Hampshire, England)
and 5% sheep blood agar. The plates were incubated
at 35°C for 24 hours. Swabs were also inoculated
in nutrient broth containing 7.5% sodium chlo-
ride and subcultured on sheep blood agar after 24
hours of incubation at 35°C. §. aureus was identi-
fied by the Gram stain, catalase and tube coagulase
tests. Antibiotic susceptibility was tested by the
disk diffusion technique according to the criteria
of the National Committee for Clinical Laboratory
Standards. Muller-Hinton agar with 4% sodium
chloride was used for the antibiotic susceptibility
test and the plates were incubated at 35°C for 24
hours. Screening of MRSA was done by inoculating
S. aureus on Mueller-Hinton agar with 4% sodium
chloride and 6 pg/mL oxacillin.’? The Statistical
Package for Social Sciences (SPSS, version 10.1)
was used for data analysis. The chi-square test and
Fisher exact tests were used for categorical variables
and the Student ¢ test for continuous variables for
the univariate comparison. P<0.05 was considered
statistically significant.

Results

S. aureus was isolated from the nasal swabs of 122
of 600 patients (20.2%) at the time of admission. Of
the 600, 7 (1.1%) had MRSA and 115 (19.1%) had
MSSA colonization. §. aureus nasal colonization was
significantly more common among female patients
(11.6% vs. 8.6%) than male patients. Also, more
female patients were nasal colonizers of MRSA
than males (0.8% vs. 0.3%) (Table 1). S. aureus nasal
colonization was higher among patients admitted
to medical specialties (74/600, 12.3%) than surgi-
cal specialties (48/600, 7.9%). MRSA colonization
was also higher among patients requiring admission
to a medical specialty than those being admitted to
surgical specialties (0.8% vs. 0.3%). S. aureus colo-
nization was higher among patients 10 to 40 years
of age and >60 years of age (Figure 1). MRSA na-
sal colonization was higher in the 20 to 40 year age
group than elderly patients, but the difference was
not statistically significant. There was no significant

Table 1. Methicillin-resisant (MRSA) and methicillin-sensitive Staphylococcus aureus (MSSA) nasal
colonization at the time of admission to the hospital by gender.

Male (n=279)  Female(n=321)  Total (n=600) Odds ratio (95%Cl) P value
MRSA 2(0.3) 5(0.8) 7(1.1) 2.191(1.268-3.817) 0.004
MSSA 50 (8.6) 65(10.8) 115 (19.1) 1.163 (0.754-1.788) 0.046
Total 52 (8.6) 70(11.6) 122 (20.2)

Numbers and percentages (in parenthesis) of patients
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Figure 1. Methicillin-resisant (MRSA) and methicillin-sensitive Staphylococcus aureus
(MSSA) nasal colonization at the time of admission to the hospital by age group.
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correlation between admission to the hospital during
the last six months and nasal colonization (Table 2).
S. aureus was isolated from 37 patients (6.1%) having
a history of previous admission to the hospital and
from 85 patients (14.1%) with no history of previous
admission to the hospital. MRSA isolation was also
higher (n=6, 1%) among patients who did not have
a history of previous admission and among patients
who were admitted to the hospital during the last six
months (n=1, 0.1%). There was no relationship be-
tween the underlying disease, antibiotic therapy and
the nasal carriage of MRSA and MSSA.

Nasal swabs were positive for MRSA in 7 pa-
tients while the throat and axillary swabs were
positive in 5 and 3 patients, respectively. Salt man-
nitol agar detected all §. aureus-positive strains. All
7 MRSA strains isolated from the nasal swabs of
patients at the time of admission were susceptible
to cephalothin, clindamycin, co-trimoxazole, rifam-
picin, and vancomycin, while they were resistant
to penicillin, erythromycin, oxacillin, tetracycline,

fucidic acid, Augmentin, cefotaxime, chlorampheni-
col, gentamicin, imepenem, ciprofloxacin and piper-
acillin. Nineteen strains of MRSA isolated from the
clinical samples of hospitalized patients having hos-
pital-acquired infection during the same period were
sensitive to chloramphenicol, rifampicin and vanco-
mycin, and resistant to other antibiotics. None of
the MRSA or MSSA strains isolated from the nasal
swabs of patients at the time of admission or strains
isolated from hospitalized patients having hospital-
acquired infection had resistance to vancomycin.

Discussion

Nasal colonization by MRSA is significant risk fac-
tor and an important initial step in hospital-acquired
infections due to this organism.>" Although MRSA
is a well recognized pathogen in hospital-acquired
infections, lately it is recognized as an emerging etio-
logical agent for skin and soft tissue infections and
fatal bacteremia among persons in the community
who have never had contact with health care set-
tings.*™* MRSA and MSSA nasal colonization of
2% and 38%, respectively, in the community has been
reported from Hawaii. A higher rate of MISSA nasal
colonization was observed among people under 18
years of age, whereas MRSA colonization was higher
in people more than 18 years of age with a history
of previous hospitalization.” In the present study, a
slightly higher prevalence of MRSA and MSSA was
observed among the 10 to 40 year age groups and in
elderly patients (>60 years), but the difference was not
statistically significant. A study from San Francisco
reported nasal colonization rates in outpatients of
22.8% and 2.8% for MSSA and MRSA, respectively.
Higher nasal colonization was reported among urban
poor in overcrowded living conditions.”

MRSA and MSSA nasal colonization in anoth-
er study from the USA was observed in 3.0% and
21.7% of outpatients, respectively. MRSA coloni-
zation was independently associated with previous
admission to a hospital or nursing home.® No such

Table 2. Relationship between previous hospital admission and MRSA and MSSA nasal colonization at the

time of admission to the hospital.

Previous No admission Total QOdds ratio (95% Cl) P value
admission during last 6
during last 6 months(n=451)
months(n=149)
MRSA 1(0.1) 6(1.0) 7(1.1) 0.501 (0.213-4.223) 0.834
MSSA 36 (6.1) 79 (13.1) 115 (19.1) 0.667 (0.417-1.068) 0.095
Total 37 (6.1) 85 (14.1) 122 (20.2)

Numbers and percentages (in parenthesis) of patients
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correlation was observed in the present study. In the
USA, MRSA nasal carriage at the time of admission
to the hospital was observed among 2.6% of patients,
and diabetes mellitus, antibiotic therapy and previ-
ous admission to nursing homes were the major risk
factors.'® In the present study, none of the underly-
ing diseases at the time of admission was a risk factor
for nasal colonization of MRSA.

A higher prevalence (14.6%) of MRSA nasal car-
riage at the time of admission of elderly patients to
geriatric wards has been reported from France. This
higher nasal carriage was associated with repeated
hospitalizationin geriatric wards,and with bedsores.”
In the Netherlands, a very low prevalence (0.03%) of
MRSA nasal carriage at the time of admission to
the hospital was observed, although the MSSA nasal
carriage rate was 249. This low prevalence of MRSA
has been related to the national policy of ‘search and
destroy’ and restrictive antibiotic prescribing.'® Low
rates nasal carriage, 1.5% for MRSA and 23% for
MSSA, have been reported from the UK among the
healthy adult population from the community.” In
Saudi Arabia, §. aureus nasal carriage rates of 26.1%
and 25.4% among healthy adults from the commu-
nity and hospital personnel, respectively, have been
reported from the Abha area. MRSA nasal carriage
rates among these community and hospital person-
nel were 1.3% and 4.7%, respectively. Higher antibi-
otic resistance in the strains isolated from hospital
personnel was observed than in the strains isolated
from the community.?’

In the present study, S. aureus nasal carriage was
observed among 20.2% of the patients at the time of
admission, which is lower than that reported from
other countries and from the Abha region of Saudi
Arabia.’*% Nasal swabs yielded more MRSA
positivity than throat or axillary swabs. Culture on
salt mannitol agar detected all S. aureus strains, sug-
gesting that culture of nasal swabs on salt mannitol
agar is a better method for identifying patients hav-
ing MRSA colonization. MRSA nasal carriage was
observed among 1.1% of the patients at the time of
admission to the hospital, which is much lower than
that reported in most locales®”® and higher than
the 0.03% reported from Netherlands.’ The MRSA
nasal colonizers were isolated and standard infec-
tion control precautions were followed to prevent its
transmission to other patients.

The MRSA strains isolated from the nasal swabs
of patients at the time of admission had distinctly
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different antibiotic susceptibility patterns compared
with MRSA strains isolated from the hospitalized pa-
tients during the same period. All the MRSA strains
isolated at this center during the previous 4 years
were susceptible only to chloramphenicol, vancomy-
cin and rifampicin, while the MRSA strains isolated
from the nasal swabs of patients at the time of ad-
mission were susceptible to cephalothin, clindamy-
cin, cotrimoaxzole, vancomycin and rifampacin. This
suggests that the MRSA strains in the community
are different from the strains isolated from hospi-
talized patients having hospital-acquired infections.
Recently, it has been reported that community-ac-
quired strains of MRSA are often clonally different
from hospital-acquired strains as these strains arise
independently in the community.>® Similar observa-
tions on differences in antibiotic resistance among
MRSA strains isolated from the community and
hospital-acquired strains were reported from the
Abha region of Saudi Arabia.*® Resistance to vanco-
mycin was not observed among strains of S. aureus at
this center. The differences in susceptibility patterns
suggest that MRSA strains arising in the commu-
nity perhaps have lower transmissibility than strains
causing hospital-acquired infections. Previous ad-
mission to hospital/nursing homes, elderly age, and
antibiotic therapy have been described as major risk
factors for the nasal colonization of MRSA in the
adult community population®®' In the present
study, none of these risk factors were associated with
nasal colonization of MRSA among patients at the
time of admission, which is similar to observations
reported by others.>!' There is a lower prevalence
of nasal carriage of MRSA among patients at the
time of admission to hospital in this region than re-
ported from other countries'®"” and the strains as-
sociated with colonization at the time of admission
are different from the ones responsible for hospital-
acquired infections.

The nasal colonization of MRSA at the time
of admission of patients is very low in this region.
Patients acquire MRSA infection with the lo-
cally prevalent strain during a stay in the hospital.
Surveillance of every patient for MRSA coloniza-
tion at the time of admission may not be cost effec-
tive, but the screening of patients transferred from
other institutions should be helpful in controlling
entry of MRSA. Standard infection control practices
should be strictly implemented to prevent and con-
trol MRSA infections in the hospital.
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