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Abstract

Introduction:

Nosocomial infections are referred to the infections that occur during the patient’s hospitalization or owing to his
hospitalization in hospitals. Nosocomial infections are associated with numerous complications, high mortality rate, and high
costs. Moreover, nosocomial infections will increase the length of hospitalization in the wards.

Material and methods: Personal information was collected by using a questionnaire that was filled out by the patient during
the sampling. In this questionnaire, age, gender, occupational experience, the ward they work at, and taking antibiotics in the
last 72 hours are specified.

Results: The entire personnel of the clinical wards of Imam Hussein Hospital was 372. From the entire personnel, as many as
278 individuals (75%) entered the present study. The individuals excluded from the study (94 individuals) were those who
were on vacation at the time of sampling, were on a treatment course of antibiotics, or were unwilling to cooperate in the
project.As many as 83 individuals (29.8%) were males, and 195 individuals (70.2) were females.

Conclusion: It is important to adopt the necessary measures towards diagnosing nasal carriers of methicillin-resistant
staphylococcus, isolating the colonized individuals, eradicating this strain, and following the healthcare principles such as

washing hands and using disinfectants in hospital, so that the risk of nosocomial infections will be reduced.
This strain is still highly susceptible to vancomycin, it is of significant importance to prevent the resistant strains.
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INTRODUCTION

Nosocomial infections are referred to the infections
that occur during the patient’s hospitalization or owing to
his hospitalization in hospitals. Nosocomial infections are
associated with numerous complications, high mortality
rate, and high costs. Moreover, nosocomial infections will
increase the length of hospitalization in the wards.There are
numerous factors associated with the increased risk of
suffering from nosocomial infections including age and the
severity of underlying diseases that cannot be prevented by
adopting therapeutic measures. There are also other
intervening factors the infection risks of which can be
minimized by treatments and adopting necessary measures.
They include long duration of hospitalization, taking a wide
range of antibiotics, using intravascular tools for a long
time, failing to preserve the sanitary measure by the
personnel, and the presence of individuals carrying strains
of nosocomial infections among the personnel and the
patients hospitalized (1).Staphylococcus is included as a
non-spore-forming that is very resistant and can survive in
many non-physiological conditions. This microorganism
keeps growing even after months in dried clinical samples.
This gram-positive bacterium is resistant to heating and can
bear environments high in salt concentration. For this
reason, despite the application of strong antibiotics,
improved public health condition, and controlling
nosocomial infections, staphylococcus aureus is still used
as a basic pathogenesis of humans (2). One of the pathways
for disseminating staphylococcus aureus to the patient is
from the personnel’s noses. The colonization of this
microorganism in the nose and failure to follow health

principles especially washing hands by the personnel can
be the potential reservoirs for the dissemination of
nosocomial infections. However, according to the
environmental and seasonal epidemiological factors, as
many as 30% of the population are always nasal carriers of
staphylococcus aureus, and as many as 60% of the
population are potential carriers at times. As many as 20%
of the population are never colonized (2-3).

DATA COLLECTION METHOD

Personal information was collected by using a
questionnaire that was filled out by the patient during the
sampling. In this questionnaire, age, gender, occupational
experience, the ward they work at, and taking antibiotics in
the last 72 hours are specified. Moreover, the findings of
sample culture as well as antibiotic sensitivity were
recorded in the questionnaire. When the samples were
collected, morning-shift, evening-shift, and night-shift
personnel were on duty at their wards. The samples
collected were cultured by using sterile swabs for 48 hours,
and if the nasal culture was positive, antibiogram was
conducted as well. Given the coordination made with the
technical specialist of the laboratory (as one of the
colleagues of the project), the result of the tests were
followed.

FINDING
The entire personnel of the clinical wards of Imam
Hussein Hospital was 372. From the entire personnel, as
many as 278 individuals (75%) entered the present study.
The individuals excluded from the study (94 individuals)
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were those who were on vacation at the time of sampling,
were on a treatment course of antibiotics, or were unwilling
to cooperate in the project. As many as 83 individuals
(29.8%) were males, and 195 individuals (70.2) were
females.The age of the individuals entered the study was at
least 21 and at most 56 years old. The mean age with the
standard deviation was 33.74+8.43 years. Moreover, 28
was the most frequent age with 21 individuals. The
individuals were divided into three age groups: 20-29 years
old; 30-39 years old; and +40 years old. The age group of
20-29 was the most frequent with 113 individuals
(40.6%).In terms of educational level, the individuals
studied were divided into the following groups: illiterate;
junior high school diploma; high school diploma; associate
degree; bachelor’s degree; and master’s degree. Master’s
degree group was the least frequent with 2 individuals
(0.71%), and bachelor’s degree group was the most
frequent with 160 individuals (57.5%). In terms of their
occupational title, the individuals were divided into the
following groups: matrons; nurses; paramedics; ward
assistants; service personnel; secretary; and laboratory
personnel. The highest frequency belongs to the nurses’
group with 138 nurses (49.6%), and the lowest frequency is
for the matrons’ group with 14 matrons (5%). With respect
to occupational experience, the individuals were divided
into the following groups: less than 2 years; 2-10 years; 11-
15 years; 16-20 years; and more than 20 years. The most
frequent group was 2-10 years with 95 individuals (34.2%).
From the 278 cultured samples collected, as many as 65
samples (23.4%) were positive in terms of staphylococcus
aureus, and 213 samples (76.6%) were negative.From
among the men (83 samples), 19 samples (22.9%) were
positive, and 64 samples (77.1%) were negative. As for
women (195 samples), 46 samples (23.6%) were positive,
and 149 samples (76.4%) were negative. This indicates that
the rate of positive culture is higher in women than that of
men. However, the difference is not statistically
significant.The comparison of the individuals in terms of
the determined age groups and positive/negative culture
results indicated that the 20-29 age group had the least
frequency of positive culture with only 24 individuals
(21.2%). Moreover, +40 age group had the most frequency
of positive culture with 20 individuals (29.9%). However,
this difference is not statistically significant, and there is no
special relationship between age group and positive nasal
culture. The comparison of the individuals in terms of the
educational level and positive/negative culture results
indicated that the illiterate group had the highest relative
frequency of positive culture with 3 individuals (100%).
Moreover, in terms of positive culture, the bachelor’s
degree group had the lowest relative frequency with 30
individuals (18.8%) (P=0.0014).

The comparison of the individuals in terms of the
occupational ward and positive/negative culture results
indicated that women’s orthopedic ward had the highest
relative frequency of infection with 55.6%, and the
infection ward had the lowest frequency of infection with
0% (P=0.380). The comparison of the individuals in terms
of the personnel title and positive/negative culture results
indicated that ward assistants had the highest relative

frequency of infection with 38.9%, and the paramedics had
the lowest relative frequency of infection with 16.7%
(P=0.126).The comparison of the individuals in terms of
being employed in other hospitals indicated that from
among the 278 individuals sampled, 13 individuals (4.7%)
were also employed in another hospital. Out of these 13
individuals, as many as 2 individuals had a positive culture
(this difference was not statistically significant).For the 65
individuals that had a positive nasal culture an antibiotic
sensitivity test (antibiogram) was conducted, and their
status was reported as being resistant, sensitive
(susceptible), and intermediate to antibiotics.

The findings of the antibiotic sensitivity test are as
follows:

As many as 65 individuals (100%) were resistant to
penicillin, 19 individuals (29.2%) to oxacillin, 8 individuals
(12.3) to erythromycin, 3 individuals (4.6%) to co-
trimoxazole, 0 individuals to ciprofloxacin, 5 individuals
(7.7%) to clindamycin, 2 individuals (3.1%) to cefazolin, 0
individuals (0%) to vancomycin, 1 individual (1.5%) to
gentamicin, and 1 individual (1.5%) to cloxacillin.

DISCUSSION

Humans are the natural reservoir of staphylococcus
aureus, and the asymptomatic colonization by this bacteria
is much more prevalent than the infection. Colonization is
likely to be transient or permanent, or it can also last for
years. Patients as well as hospital personnel that are
colonized with methicillin-resistant Staphylococcus aureus
in the hospitals or other healthcare centers can transmit this
bacterium to those they have close contact or their family
members as a result of direct contact (4). Nosocomial
infections are significantly involved in the increase of
mortality rate, complications, and patients’ hospitalization
costs, since staphylococcus aureus infection epidemics are
likely to rapidly transmitted to wards such as ICU, burn,
and surgery (5). Thus, studying the prevalence of
staphylococcus nasal carriers among the hospital personnel
is of significant importance, since it can be eradicated by
simple methods such as washing hands with soap and
disinfectants, using mupirocin 2% nasal ointment, and even
using the systemic antibiotic treatment (6).In the present
study, from among 372 personnel of Imam Hussein
Hospital with the occupational titles of matron, nurse,
paramedic, ward assistant, and patient transporter, 278
individuals (75%) entered this project. A specimen of nasal
discharge of this patients was taken by using sterile swab to
be cultured. The abovementioned personnel were selected
from all clinical wards of the hospital (internal, surgery,
neurosurgery, pediatrics, neonatal, ICU, CCU, obstetrics
and gynecology, orthopedics, radiotherapy, emergency,
neurology and psychiatric, infection, and eye). In the
present study, the statistical population includes 195 males
(70.2) and 83 females (29.8%). Most of the individuals
studied were in the age group of 20-29 years; they account
for 40.6% of the entire population (113 individuals). In
terms of working experience, most of the participants were
in the group of 2-10 years; they accounted for 34.2% of the
entire population (95 individuals). The result of the nasal
discharge culture of the individuals studied indicate that as
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many as 65 individuals (23.4%) was positive; the result of
213 individuals (76.6) was negative. Abedini et al (1999)
conducted a similar study in Rafsanjan. In their study, from
among the entire nursing personnel (341 individuals) of
Rafsanjan hospitals (Ali ibn Abi Talib, Moradi, and
Niknafs Maternity Hospital) 150 (43%) were randomly
selected from all clinical wards and entered their study. The
nasal culture of 6 individuals (4%) were reported to be
positive (7). The increase in the number of nasal carriers in
our study (in comparison to the study conducted by Abedi
et al) is likely owing to the increased cases of
Staphylococcal infections in the hospitals, especially cases
resistant to antibiotics and failure to follow health
principles by the personnel that are all significant and
preventable.In another study conducted by Alavi Naeini et
al, 63 individuals of surgery wards (general, neurosurgery,
urology, orthopedics, and otorhinolaryngology) entered the
study (8). As many as 71.4% of these participants were
nasal carrier of staph. This high rate of infection (in
comparison to our study) is possibly owing to the fact that
fewer individuals were studied, and they were all selected
from the surgery wards where there is a higher risk of
nosocomial infections. In terms of positive cases, the
findings of the present study are consistent with those of
the study conducted by Zorelli et al. They reported the
nasal carriers of staph aureus between 20-55% (9).In terms
of gender distribution, in the present study, 19 men (22.9%)
and 46 women (23.6%) had positive culture, and this
indicates that positive culture is higher in women than that
of men. However, this difference is not statistically
significant. In the study conducted by Abedini et al, the rate
of positive culture was higher in women than that of men.
This is consistent with the finding of the present study, but
it is not significant (33). Thus, one cannot define a special
relationship between gender and being a nasal carrier.In
terms of age distribution, the participants with positive
culture were mostly in the age group of over 40 years old.
They account for 29.9% of positive culture cases (20
individuals). However, it was not statistically significant.

In the study conducted by Abedini et al, most of the
participants with positive culture were mostly in the age
group of 30-39 years old (33). This is consistent with the
findings of the present study.Another variable studied was
working experience in the hospital. Most of the individuals
with positive culture had 15-20 years of experience that
accounted for 40% (12 individuals) of those having positive
culture. However, this was not statistically significant.

In the studied conducted by Abedini et al, in terms of
working experience in the hospital, most of the individuals
with positive culture enjoyed over 20 years of experience
(7). This was somehow consistent with the findings of the
present study.In terms of occupational title, nurses
accounted for most of the individuals having positive
culture with the frequency of 26 individuals (40%). Since
nursing is one of the key professions among healthcare
services. Moreover, nursing has a significant role in
admission, preparation, and treatment of patients, and it has
the most contact with the patients. Thus, nurses have a
significant role in transmitting the disease from themselves
to the others or from one patient to another, and this high

rate is statistically significant.With respect to the
occupational ward, the frequency distribution of individuals
with positive culture is as follows. The following had the
highest relative frequency of infection: women’s orthopedic
ward, 55.6%; neonatal, 42.9%; delivery ward, 40%;
gynecology, 33%; and emergency, 31.8%. Since the
abovementioned wards had a high level of infection, they
are considered as susceptible (sensitive) wards of the
hospitals in terms of nosocomial infections. Thus, this rate
of infection in these wards are significant and calls for
adopting appropriate measures for its treatment.In the study
conducted by Abedini et al, the rate of infection in different
wards was as follows: ICU with 33.3% and delivery with
22.2%.In the present study, the individuals with positive
culture were studied in terms of resistance and
susceptibility to 10 different antibiotics.In the study
conducted by Abedini et al, antibiotic sensitivity test
(antibiogram) was conducted on 9 antibiotics. In the
present study, the findings of the antibiotic sensitivity test
(antibiogram) are as follows:

As many as 100% of the cases were resistant to
penicillin, and 92.2% were resistant to oxacillin. The rate of
susceptibility (sensitivity) for other antibiotics was as
follows: 100% to vancomycin and ciprofloxacin; 93.8% to
co-trimoxazole; 98.5% to cloxacillin; 93.8% to cefazolin;
92.3% to gentamicin; 73.8% to clindamycin; and 62.2% to
oxacillin. There was relative resistence to other
antibiotics.In the study conducted by Abedini et al (1999),
in terms of antibiotic resistance, as many as 100% of the
cases were resistant to penicillin and oxacillin. Moreover,
as many as 100% of the cases had an intermediate
susceptibility to vancomycin. The samples had the best
susceptibility to chloramphenicol and clindamycin with
50% susceptibility. For other kinds of antibiotics the
following rates of resistance has been reported: 33.3% to
cefazolin; 50% to erythromycin; 66.6% to tetracycline; and
33.3% to gentamicin (7). In the study conducted by Ranjbar
et al (2005), in terms of antibiotic resistance, staph aureus
had a 43% resistance to cefazolin and 70% resistance to
cloxacillin, and it had a 100% susceptibility to vancomycin
(10). In the aforementioned studies conducted, the
increased resistance to methicillin and oxacillin was
significant. It is important to adopt the necessary measures
towards diagnosing nasal carriers of methicillin-resistant
staphylococcus, isolating the colonized individuals,
eradicating this strain, and following the healthcare
principles such as washing hands and using disinfectants in
hospital, so that the risk of nosocomial infections will be
reduced.

This strain is still highly susceptible to vancomycin, it
is of significant importance to prevent the resistant strains.

REFERENCES:

1)  Cecill Essential of Internal Medcine,2007 ,Section 23 (Nosocomial
infections).

2)  Moreillon p, Que Y ,Glauser MP. Staphylococcus aureus (Including
Staphylococcal Toxic Shoch).In: Mandell GL,Bennett JE, Dolin
R,Eds.Principle and Practice of Infectious Diseases, Sixth edition,
Philadelphia,Elsevier Churchill Livingstone, 2005,2321-2351.

3) Laupland KB.Church DL,Mucenski M.et al. Population-based
studyof the epidemiology of and the risk factor for invasive
Staphylococcus aureus Infection j.infect Dis:2003;187:1425-1459.

2576



4

5)

6)

7

8)

9)

Hosein poormasoumi /J. Pharm. Sci. & Res. Vol. 9(12), 2017, 2574-2577

Weeber  J. Community  associated methicillin-resistant
Staphylococcus aureus.CID 2005,41 (suppl 14).

Kluytmans j . van Belkum A verbrugh H nasal carriage of
Staphylococcus aureus:epidemiology,underlying mechanisms , and
associated risks Arch Intern Rev . 1997,10:505-520.

Hill RLR,Duch worth GJ.Elimination of nasal carriage of methicillin
resistant Staphylococcus aureus with mupirucin during a hospital
outbreak. Intern Med, 1988;22:374.

Deng JJ, Xiao GG, Zhu Y, Zhou W, Wan C. Staphylococcus aureus
nasal carriage and its antibiotic resistance profiles in tibetan school
children in Southwest China. HK J Paediatr. 2014 Apr 1;19:75-8.
Ghasemzadeh-Moghaddam H, Neela V, van Wamel W, Hamat RA,
nor Shamsudin M, Hussin NS, Aziz MN, Haspani MM, Johar A,
Thevarajah S, Vos M. Nasal carriers are more likely to acquire
exogenous Staphylococcus aureus strains than non-carriers. Clinical
Microbiology and Infection. 2015 Nov 30;21(11):998-e1.

Asghar Khan KJ, Igbal MJ, Siraj M. FREQUENCY OF NASAL
CARRIAGE OF METHICILLIN RESISTANT

10).

11)

12)

13)

14

STAPHYLOCOCCUS AUREUS
KJMS. 2016 Sep;9(3):324.
Krismer B, Weidenmaier C, Zipperer A, Peschel A. The commensal
lifestyle of Staphylococcus aureus and its interactions with the nasal
microbiota. Nature Reviews Microbiology. 2017 Nov;15(11):675.
Egyir B, Guardabassi L, Esson J, Nielsen SS, Newman MJ, Addo
KK, Larsen AR. Insights into nasal carriage of Staphylococcus
aureus in an urban and a rural community in Ghana. PLoS One. 2014
Apr 23;9(4):96119.

Dimitrov T,Udo EE, Grover S.Point surveillance of Staphylococcus
aureus carriage among medical staff in Infectious Diseases Hospital,
Kuwait. Med Pract. 2003 Jul-Sep;12(3):139-44.

Norazah A, Lim VK,Munirah SN, Kamel. Staphylococcus aureus
carriage in communities and their antibiotic susceptibility patterns.
Malaysia.2003jun;58(2):255-61.

paul Mo,Aderibighe DA,Sule CZ,Lamikanra A. Antimicrobial
sensitivity Patterns Of hospital and non hpspital strains of
Staphylococcus  aureus  isolated  from  nasal

carriers.1982;89(2):523-60.

IN  ORTHOPAEDIC STAFF.

2577





