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Abstract
Methicillin resistant Staphylococcus aureus
(MRSA) is one of the most important pathogen in
hospitals. Healthcare personnel are the main source of nosocomial infections and identification and
control of MRSA carriers can reduce incidence of
infections. The aim of this study was to determine
the frequency of methicillin resistant Staphylococcus aureus (MRSA) and their antibiotic susceptibility profile among healthcare workers in Gorgan
located in northern Iran. Three hundred and thirty
three of healthcare workers were participated in this
cross-sectional study in 2010. Samples were taken
with sterile cotton swabs from both anterior nares.
Swabs were plated onto Mannitol salt agar. S. aureus were identified by Gram stain, Catalase, Coagulase and DNase tests. MIC (micro dilution broth)
method was used to determine resistance of strains
to methicillin. Antimicrobial susceptibility pattern
to other antibiotics was performed by diffusion
method. Frequency of S. aureus and MRSA carriers among healthcare workers was 24% (80.33)
and 3% (10.33) respectively. MIC of isolates was
varied between 0.5 and 65.31 (39%) of cases were
showed MIC of intermediate that ranged between
4 and 8. Penicillin and Imipenem resistance were
seen in 97.5% and 1.4% of isolated S. aureus strains, respectively. Frequency of S. aureus carriers in
healthcare workers in our area was median in compare with other region in Iran but the MRSA carriage in healthy staff was lower than most part of Iran.
It would be considering to monitor healthy carrier
staff because of high rate intermediate MIC in this
group to prevent conversion to MRSA.
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Introduction
Hospital infections represent an important public health problem and they possess several factors. Microorganisms that cause these infections,
has changed over the years. From the decade of
the 80s, the gram positive microorganisms, especially the Staphylococcus aureus, have emerged
as main causes of nosocomial infections.1 The
ecological niche of S. aureus strains is the anterior nasal.2 About 20% of the population are carriers
of S.aureus.3,4 This organism causes wide range of
infections such as, bacteremia, septicemia, skin
and soft tissue infections, bone infections, and
pneumonia. They can be transmitted through direct contact and fomites.5
Colonization rate of this organism is higher in
health care workers (HCWs) and are one of the important sources of Staphylococcus in hospital infections.3 HCWs that are involved in hospitals, are a
major source of infection transmission in patients.1
About 25% of the health care workers are permanent nasal carriers, and 30% to 50% of them also
possess the bacteria on their hands.4 In usual strains
isolated from the hands is typically same as that in
the noses.6 Occasionally, health care workers who
carry S. aureus in their nares can cause outbreaks
of surgical-site infections.4 Virulence and ability to
acquire resistance to antimicrobial agents of Staphylococcus aureus results in a serious worldwide
problem for hospitals and health professionals.3
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MRSA is a major worldwide nosocomial pathogen with severe morbidity and mortality, and
is known as a multidrug-resistant. This is a big
challenge in treatment of staphylococcal infections.7 MRSA is found endemically in many hospitals. The severity of Staphylococcus aureus diseases and cost of therapy justify an investment
in prevention and control of this organism. Identification and treatment of Staphylococcus aureus
carriers can reduce MRSA infections.3 The aim of
this study was to determine the frequency of methicillin resistant Staphylococcus aureus (MRSA)
and their antibiotic susceptibility profile among
healthcare workers (HCWs) in 5Azar, Talqani and
Dezyani hospitals in Gorgan.
Methods
This cross-sectional study, performed in three
hospitals, in Gorgan north of Iran in 2010. Of 728
health care workers, 333 volunteers were participated in this study. Demographic information and length of employment recorded. The people who have
taken antibiotic in last three weeks were excluded
from sampling. Specimens were collected from the
anterior nares with sterile dry cotton swabs and inoculated immediately onto Mannitol salt agar. Hands
samples also were taken and cultured on Mannitol
salt agar. The samples were sent to the laboratory
less than 2 hours and incubated at 37oC for 48-72
h. Mannitol fermented colonies were identified as
S. aureus based on morphology, gram stain, catalase, coagulase (by both slide and tube methods) and
DNase test. S. aureus is a gram positive, catalase positive, coagulase positive and DNase positive bacteria. MIC by micro dilution broth method has been
used for determination of methicillin resistant S. aureus, MIC between 4-8 µg/ml and MIC≤ 16 µg/ml
considered as intermediate and methicillin resistant
strains (MRSA) respectively.8,9 Susebtibility test
to methicillin and other antibiotics was carried out
by disc diffusion method (Kirby-Bauer) according
to NCLS protocol. 14 antibiotics (HiMedia) including amoxicillin (30mcg), ciprofloxacin (5mcg),
cephotaxime (30mcg), chloramphenicol (30mcg),
erithromysin (15mcg), gentamicin (10mcg), imipenem (10mcg), methicillin (5mcg), nalidixic Acid
(30mcg), penicillin (10units), tetracycline (30mcg),
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trimethoprim (5mcg), vancomycin (30mcg) were
used in this assay.
Isolated strains were cultured on Mueller-Hinton agar and above antibiotic discs placed with
appropriate distance on plate with sterile pans.
Plates were incubated 24h, at 37oC. Zone sizes
of each antimicrobial agent was interpreted and
reported as ‘Resistant’, ‘Intermediate’ and ‘Sensitive’ strains. Statistical analysis of data performed with X2 test and ANOVA and all cases with
P<0.05 was considered significant.
Results
Participated HCWs were aged between 20-59
years old (35±8.2 years) that 80 of them (24%) were
S. aureus carriers. From those 11 cases (13.8%) isolated only from their hands and in 58 cases (72.4 %)
isolation were seen only in nose of S. aureus carriers. 11 cases (13.8%) of carriers were showed S.
aureus in their nose and hands simultaneously.
Results revels higher frequency of S. aureus
carriage among physicians (34.8%) in compare with
other groups (P=0.004). Frequency of S. aureus
carriers in HCWs who had cold at the time of sampling, were significantly lower than healthy carriers
(P=0.016). Our data shows high level of frequency
of S. aureus carriage in the operating room (42.3%)
in comparison to ICU with the lowest prevalence
of S. aureus carriers (7.14%) that was significantly
different (P=0.047). There was no significant difference between other variables such as age, sex,
hospital, years of working of S. aureus carriers and
non-carriers. Previous exposure of staphylococcal
infections between two groups was not statistically
significant. Further data is summarized in Table 1.
Of 80 carriers of S. aureus, 10 (12.5%) of them
were MRSA cases by micro dilution method. Thus
prevalence of MRSA carriers in the community
was 3%. One of the MRSA isolated cases was from
HCW's hands and rest of them was isolated from their nose. The highest rate of MRSA carriers was from
Dezyani hospital personnel, in compare with other
hospitals. There was no any significant differences
(P=0.07). Rest of data about MRSA strains and their
relation with other variables such as wards, professional activity and gender is shown in Table 1. None of
them were showed any statistical significance.
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Table 1. Distribution of Staphylococcus aureus and MRSA carrier’s according to variables studied
Variables

n

Hospital
5Azar
191
Dezyani
72
Talqani
70
Gender
Male
110
Female
223
Professional Activity *
Servants, Skilled attendence
112
Nurses, Midwifes, Technicians
198
Physician
23
Previous Staphylococcal Infection
Present
45
Absent
288
Common cold *
Present
77
Absent
255
Ward *
Operating room
26
Pediatric
15
Emergency
54
General
91
Women Section
27
Surgery
56
Infectious
19
Laboratory
31
Intensive care unit
14
MRSA, methicillin-resistant Staphylococcus aureus.
* Difference in this group is statistically significant

Carrier status
S.aureus, n (%)

MRSA, n (%)

43 (22.5)
18 (25)
19 (27.1)

4 (2.09)
5 (6.94)
1 (1.4)

30 (27.3)
50 (22.4)

2 (1.8)
8 (3.5)

37 (33)
35 (17.7)
8 (34.8)

4 (3.5)
5 (2.52)
1 (4.37)

14 (31.1)
66 (22.9)

0
0

11 (14.3)
68 (26.7)

2 (20)
8 (80)

11 (42.3)
6 (40)
16 (29.6)
24 (26.37)
6 (22.22)
10 (18.85)
3 (15.78)
3 (9.68)
1 (7.14)

1 (3.8)
0
2 (3.7)
3 (3.2)
1 (3.7)
3 (5.35)
0
0
0

Table 2. Antibiotic resistant pattern of MRSA, MSSA strains isolated from HCWs
Antibiotic
MSSA (N = 70), (%)
MRSA (N = 10), (%)
Vancomycin
0
0
Imipenem
1.4
0
Ciprofloxacin
1.4
0
Gentamicin
4.3
0
Trimethoprim
7.2
0
Erithromysin
14.5
10
Tetracycline
11.6
20
Nalidixic Acid
33.3
50
Methicillin
66.7
80
Cephotaxime
60.9
90
Amoxicillin
91.3
90
Chloramphenicol
94.2
90
Penicillin
97.1
100
MSSA, methicillin-sensitive Staphylococcus aureus; MRSA, methicillin-resistant Staphylococcus aureus.
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MIC for methicilin was assessed by microdilution method. MIC of isolates was varied between
0.5 and 65. 10 strains (12.5%) were resistant to
methicilin by MIC of 16-64. 31 of cases (39%)
were showed MIC of intermediate that ranged
between 4 and 8.
By disc diffusion method highest rate of antibiotic resistance in both MRSA and MSSA cases
was observed to penicillin, and 100% of MRSA
strains and 97.1% of MSSA strains were resistant
to penicillin. Antibiotics has been tested and their antibiogram results in both MRSA and MSSA
strains is shown in Table 2.
Discussion
Prevalence of Staphylococcus aureus carriers in
Gorgan's health care workers was 24%. As it compared in Table 3, similar studies in Iran has been
shown vary data in different parts of country. As
the prevalence is differ from 12.7% in Yazd,21 to
extreme 45% in Meshgin shahr's HCWs.10 Infact
Gorgan's HCWs with 24% Staphylococcus aureus
carriers is mean in the country. Similar foreign studies also shown vary results from 13% to 47.06%
in HCW Staphylococcus aureus carriers.2,3 Result
of this study reveals average range of frequency of
Staphylococcus aureus carriers in the world.

In contrast with some studies such as Sherertz
who has been stated respiratory infections caused
by cold viruses in S. aureus carriers, increases likely release of this organism,22 our data demonstrated lower frequency of S. aureus carriers in
HCWs who had cold at the time of sampling. This
finding was significantly lower than people who
had not cold. It is not clear whether this is an antagonistic phenomenon between Staphylococcus
aureus and common cold viruses or is an accidental phenomenon? Further studies need to be done
to explain this inconsistency.
Prevalence of MRSA carriers among health care workers was 3% in our study similar to
Saderi's study with 2.87% frequency of MRSA
that performed in Iran.17 But most of Studies in
Iran such as searches performed by Nikbakht,10
Nafisi16 and Khalili,21 showed higher prevalence
of MRSA Carriers with 16%, 13.23% and 7.6%
respectively, however Karmastaji have gained 0%
MRSA strains in her investigation on HCWs.20
Prevalence of MRSA carriers in HCWs in foreign countries has been ranged between 0.5% in
Tambic study,23 to 18.3% in Alghaity study.24 In
study that performed by Farzana on 129 HCWs
prevalence of MRSA was 14%,4 in contrast with
two studies was performed on 260 HCWs25 and
100 surgery ward staff,2 showed 2% MRSA carrier in HCWs. Another study was performed on 340

Table 3. Frequency of Staphylococcus aureus carriers in different areas of personnel in health centers
of Iran
City
Year
Number of Staff
S.aureus, n (%)
MRSA, n (%)
Meshkin shahr
2006
200
90 (45)
32 (16)
Sanandaj
2001
118
51 (43)
19 (16)
Qaem shahr
2003
100
36 (36)
ND
Tehran
2002
774
241 (31.1)
85 (11)
Mashhad
2009
90
28 (31.1)
ND
Shiraz
2006
600
186 (31)
32 (5.3)
Tehran
2006
253
65 (25.8)
ND
Shahrekord
2007
204
52 (25.5)
27 (13.23)
Tehran
2002
348
87 (25)
10 (2.8)
Gorgan
2010
333
80 (24)
10 (3)
Ahvaz
2003
240
76 (22.5)
47 (17)
Rafsanjan
2007
220
44 (20)
17 (7.6)
Bandar abas
2008
200
33 (16)
0
Yazd
2006
742
94 (12.7)
57 (7.6)
MRSA, methicillin-resistant Staphylococcus aureus; ND, Non Determined.
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Reference
10
11
12
13
14
7
15
16
17
This study
18
19
20
21
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HCWs's saliva demonstrated 4.1% MRSA carrier.3
Considering to these results, it seems prevalence
of MRSA carriers in our area is relatively low.
There was not seen any significant relationship
between MRSA prevalence and factors assessed
in this study such as age, gender, wards etc. However, number of MRSA isolation in nurses, midwifes and technicians personnel's was higher than
other professions (14.3%) but this difference failed
to be significant. In the case of disc diffusion antibiotic resistance to penicillin, chloramphenicol,
amoxicillin, cephotaxime and methicillin is very
high. In fact, most of strains were multi-drug resistant. On the other hand as we expected 100% of
MRSA strains and 97.1% of MSSA strains were
resistant to penicillin as it has been shown in de
Carvalho study 100% of the MRSA strains were
resistant to penicillin.3 Other researches such as
Farzana's study was shown more than 80% resistant to penicillin of S. aureus carriers. And sensitivity and specificity of disc diffusion method in
determining resistance to methicillin in this study,
is 80% and 34.3% respectively.
Sensitivity of MRSA and MSSA strains, to vancomycin, immipenem, ciprofloxacin, gentamycin,
trimethoprim, and even erythromycin, is more remarkable and their use in empirical treatment of
Staphylococcus infections can be considerable.
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