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Staphylococcus aureus (SA) and especially methicillin-resistant staphylococcus aureus (MRSA) remains

01 5ep 2019 a major cause of healthcare-associated infections worldwide. Health care workers (HCWs) may act as

04 Nov 2019 reservoirs for transmission of MRSA to patients and other HCWs. The aim of this systematic review was

01 Dec 2019 to investigate the prevalence of SA and MRSA colonization among HCWs in Iran. The used keywords for

searching were: “Iran”, “S. aureus” and “MRSA” conducted in PubMed, and Google Scholar, and two

national scientific databases and proceedings of recent national conferences. The studies related to SA

Staphylococcus or MRSA prevalence in Iran published from 1993 to 2018 were included for review. Meta-analysis was
aureus, Methicillin- performed using the Open Meta (Analyst) software. Results showed that the prevalence of SA among
Resistant Staphy- HCWs was 26% (95% Cl=19.4-32.6%). The ratios of MRSA/total isolated SA and MRSA/total HCWs were
lococcus Aureus, obtained 35.4% (95% CI=29.6-41.1%) and 7.6% (95% Cl= 6.4-8.8%), respectively. Older studies showed

meta-analysis, Health
care workers, Iran

a higher prevalence compared to recent studies. The prevalence of nasal MRSA carriage among Iranian
HCWs was in a range between the rates reported in the U.S/European and African countries.

(MRSA) strains have resistance to all beta-lactam antibiot-
ics. Treatment of MRSA infection is more complicated than
SA [6]. One of the most important preventive methods is
active surveillance. Active surveillance includes screening
of cultures (nares, oropharynx, perineum) to identify asymp-
tomatic patients colonized with antibiotic-resistant bacteria
and minimize the likelihood of spread to other patients [7].
Health care workers (HCWs) can be reservoir or vehicle for

1. Introduction

taphylococcus aureus (SA) colonizes skin
surface and mucosa membranes in humans
and can lead to a wide range of diseases. SA
is one of the most common bacterial patho-

gens causing community- and hospital-acquired infections
[1]. It is the main resident of the anterior part of the nasal
cavity mostly seen in adults. Nasal carriers of SA in com-
munity and hospital settings vary from about 10%-40%
[3]. Patients hospitalized due to the infection caused by SA
stay three times longer in hospitals and are five times more
likely to die [5]. Methicillin resistant staphylococcus aureus
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transmission of pathogens to their families and their patients
in hospitals [18]. Since HCWs are present in nursing homes,
welfare centers, hospitals and community, they can act as a
carrier, reservoir and transmitter of MRSA to patients [23].
The aim of this study was to investigate the prevalence of
nasal carriage of MRSA among HCWs in Iran.
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2. Materials and Methods

This study is a systematic review and a meta-analysis. The
search was conducted on articles published until November
2018. The keywords used for searching included ““Staphy-
lococcus aureus”, “S. aureus”, “Methicillin”, “MRSA”,
“MSSA”, Iran” which was conducted in PubMed, Web
of Science, Google Scholar, Scirus, SID, IranMedex, and
all national databases. We also reviewed the abstracts of
papers published in national conferences. The articles
were selected for review and meta-analysis based on fol-
lowing criteria: 1. SA samples should be collected from
Iranian hospitals; 2. Clinical samples should be obtained
from HCWs (Patient outcomes were excluded if there was
clinical samples collected from them); and 3. one of the two
polymerase chain reaction (PCR) and phenotypic methods
should be used in the study to determine SA. The articles
with following criteria were excluded from the study: 1.
MRSA detection method can be found out through the ar-
ticle; 2. the article published in both Persian and English (in
this case, the article which was published later or had more
details was used); 3. the article whose both conference
abstract and full-text were available; 4. The article whose
study samples (in-patients, out-patients, staff) are unclear;
5. nose, mouth and throat swabs of patients and healthy
people were used to identify carriers; and 6. results were
vague; i.e. the reports were given for a combined sample
of coagulase-negative staphylococci and SA or for both pa-
tients and healthy people.

Statistical heterogeneity was tested using the Cochran’s
Q test and I? statistic. We used I? statistic also to measure
uniformity. Negative values of 1> were considered zero
and therefore, its value is between 0 and 100 % (I>>75%
indicating high heterogeneity). Since I? value was higher
than 90% in all cases and the Q test result was significant
(P<0.001), random effects models were used for analyzing

N=2003

data. The prevalence rate with a confidence interval of 95%
was considered as weighted average. The analysis of data
and the Forest plotting was performed in OpenMeta [Ana-
lyst] software [27].

3. Results

The following protocol was used for searching in data-
bases according to the mentioned keywords: Staphylococ-
cus aureus OR S. aureus, Methicillin, MRSA OR MSSA,
Iran, for non-Iranian databases. The obtained articles were
entered into Endnote X9 software. The process of article
selection is shown in Figure 1, and the characteristics of the
selected articles are presented in Table 1.

First, the weighting coefficient of each article were deter-
mined, then the prevalence of SA, MRSA/total HCWs and
MRSA/total SA patients were measured using a binary ran-
dom effect model [110, 111]. The Forest plot of the results
are presented in Figures 2, 3 and 4. The prevalence of SA
was reported 26% (95% CI=19.4-32.4%). The MRSA /total
SA patients was obtained 35.4% (95% CI =29.6-41.1%)
and MRSA/total HCWs as 7.6% (95% CI=6.4-8.8%).

4. Discussion

To our knowledge, the present study is the second system-
atic review related to SA and MRSA prevalence among
HCWs in Iran. According to the results, the prevalence
of SA among HCWs was 26%, while the prevalence of
MRSA relative to isolated SA samples and HCW numbers
were 35.4% and 7.6%, respectively. Askari et al. performed
a meta-analysis on the prevalence of MRSA in different ar-
eas of Iran. They reviewed articles that only used clinical
samples and used a PCR method for detecting the mecA
gene. They reported MRSA prevalence of 52.7% varied
from 20.48% in Isfahan city to 90% in Tehran city. The re-
searchers concluded that the prevalence of MRSA in Iran

Initial searching*

eDuplicates were removed by Endnote (n=1020)
~\

N=983

Screening

N

o Articles excluded after checking their titles and abstracts (n=661)

N=322 Selection of articles with available Fulltext

¢ Excluded articles (n=246)

s N

N=76 Articles selected for the study (meta-analysis)

Figure 1. Summary of the literature search and study selection
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Table 1. Characteristics of the selected studies (1993-2018)

Nasal

Number First Author Time of Study Swab SA(no) MRSA (no) Detection Method  Reference Number
1 Sarlak 1993 200 74 - - [28]
2 Vojdani 1994 100 36 - - [29]
3 Soltani-1 1995 120 33 - - [30]
4 Soltani-2 1995 100 23 - - [31]
5 Sadjadi 1997 380 189 - - [32]
6 Mansouri 1997 378 139 - - [33]
7 Jazayeri-Moghadas 1999 426 120 - - [34]
8 Khoddami 2000 210 89 - - [35]
9 Rashidian 2001 118 51 19 Disk Diffusion [36]
10 Rahbar-1 2002 774 241 85 Disk Diffusion [37]
11 Rahbar-2 2002 230 92 35 Agar Dilution [38]
12 Janbakhsh 2002 249 42 16 Agar Dilution [39]
13 Saderi 2001-2003 348 87 10 Agar Dilution [40, 41]
14 Ghasemian 2003 100 36 30 Disk Diffusion [42]
15 Alavi 2003 240 76 41 Disk Diffusion [43]
16 Zohorinia 2003 253 65 - - [44]
17 Nikbakht 2004-2005 220 72 22 Agar Dilution [45, 46]
18 Alavi-Nia 2005 63 45 29 Disk Diffusion [47]
19 Sarmadian 2005 366 45 - - [48]

20 Talebi-Nasab 2005-2006 106 9 - - [49]
21 Kalhor 2006 204 52 23 Agar Dilution, PCR [50-52]
22 Armin 2006 237 50 17 Micro Dilution [53]
23 Askarian 2006 600 186 32 E-Test, PCR [54]
24 Mamani 2006 80 19 - - [55]
25 Karmostaji 2006 200 33 0 Disk Diffusion [56]
26 Abbasi-Montazeri 2007-2008 50 20 17 PCR [57]
27 Moradi-1 2007 85 24 4 Agar Dilution [58]
28 Moradi-2 2007 90 7 2 Agar Dilution [59]
29 Moradi-3 2007 200 48 4 Agar Dilution [60]
30 Ziasheykh 2007 220 44 17 Disk Diffusion [61]
31 Khalili 2007-2008 742 94 57 Agar Dilution [62]
32 Derakhsanfar 2008 123 17 9 Disk Diffusion [63]
33 Bakhtiari 2008 123 32 7 Disk Diffusion [64]
34 Naderinasab 2009 90 28 - - [65]
35 Rahimialang 2009 333 69 9 Micro Dilution [66, 67]
36 Nasiri 2009 113 30 - - [68]
37 Mamishi 2010 190 47 7 Agar Dilution, PCR [69]
38 Rastegarlari 2010 270 72 23 Agar Dilution [70]
39 Hosain-Zadegan 2010 300 64 16 Agar Dilution [71,72]
40 Jannati 2010 173 41 8 Agar Dilution, PCR [73]
41 MansouriGhiasi 2010 120 34 19 Disk Diffusion [74]
42 MoradiTabrizi 2010 166 34 1 Agar Dilution, PCR [75]
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Nasal

Number First Author Time of Study Swab SA(no) MRSA(no) Detection Method Reference Number
43 Khaleghi 2010 40 4 - PCR [76]
a4 Hashemi 2010 142 36 26 Disk Diffusion [77]
45 Afrough 2010-2011 157 70 29 Agar Dilution [78]
46 Khalili-3 2011 151 29 8 Agar Dilution [79]
47 Talaie 2011 70 17 6 Agar Dilution [80]
48 Zeinalineia 2011 261 70 29 PCR [81]
49 Goudarzi 2011-2012 340 51 8 D'ﬁ“S'°E C'\sethods' (82]
50 Tashakori 2012 16 5 0 Diffusion Methods [83]
51 Zia-Sheikholeslami 2012 152 51 12 Disk Diffusion [84]
52 Sharifi-Mood 2012 70 7 2 Disk Diffusion [85]
53 Saadat-1 2012 397 47 9 Disk Diffusion [86]
54 Saadat-2 2012 591 86 9 Disk Diffusion [87]

. Micro Dilution
55 Ahanjan 2012 148 14 10 Method [88]
56 Navidinia 2012-2013 229 27 21 PCR [89]
57 Rahbari 2013 56 10 - - [90]
58 Ohad'zr;'r°gha' 2013 270 39 17 E-Test, PCR [91]
59 Jomehpour 2013 130 28 14 Diffusion Methods [92]
60 Hassani 2013 143 ) 3 DRIl ecs (93]
PCR
61 Ghafouri 2013 200 22 3 Diffusion Methods [94]
62 Bijari 2013-2014 219 36 8 D'H“S'°EC'\QEth°ds' [95]
63 Nikooei 2014 118 45 11 Diffusion Methods [96]
64 Khandandel 2014 60 7 2 Diffusion Methods [97]
65 Abbasi 2014 90 90 - - [98]
66 Ghaznavi-Rad 2014-2015 250 28 - - [99]
67 Karimi 2014-2015 340 65 2 D'ﬁus'ogc'ﬁeth"ds' [100]
68 Tavakoli 2014-2016 216 68 - - [101]
69 Firouzi 2015 196 38 14 E-Test [102]
70 Shahabedin-Zand 2015 78 22 12 Diffusion Methods [103]
7 Taghaddosi 2015 262 48 30 Dﬁ“”:ggeth"ds' [104]
72 Ebadi 2015 230 37 28 D'ﬁ“s'°gc'\£eth°ds' [105]
73 Tafaroji 2015 90 37 - - [106]
Diffusion Methods,
74 Sabbagh 2016 120 40 28 [107]
E-Test, PCR
75 Moghadam 2016 157 38 17 D'H“S'c’; C'\Qetmds' [108]
76 Nazemsadati 2016 198 32 6 Diffusion Methods [109]
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Figure 2. Forest plot of Staphylococcus aureus prevalence among HCWs Guzvin University of Medical Sciances (JOUMS)
was high [112]. Compared to this study, our results shows They compared the prevalence rate of MRSA among
that the prevalence of MRSA in HCWs was less than in HCWs (32.8%) with the rate reported by Chen et al. in
SA patients. Another meta-analysis in Iran performed by China (4.7%) and concluded that this prevalence in Iran is
Emaneini et al. [113] reported that the prevalence of SA very higher. One of the mistakes that has led to the reporting
and MRSA among HCWs in Iran was 22.7 (95%CI= 19.3- of very different MRSA prevalence in different countries is
26.6%) and 32.8% (95%CI= 26.0-40.4%), respectively. the selection of different denominators in the calculation. In
They reviewed 22 articles published from 2000 to 2016.
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Table 2. Staphylococcus Aureus prevalence among HCWs: Model results and heterogeneity

P Prevalence Lower Bound Upper Bound
Total <0.001 0.260 0.194 0.326
12 Q (df=75) P 1?
Heterogeneity 99.225 9671.248 <0.001 99.225
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Figure 3. Forest plot of MRSA prevalence relative to total isolated SA patients Qazvin University of Medical Sciences (JOUMS)
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Table 3. MRSA prevalence relative to total isolated SA: model results and heterogeneity

December, January 2019. Vol 23. Num 5

P Prevalence Lower Bound Upper Bound
Total <0.001 0.354 0.296 0.411
12 Q (df=75) P 12
Heterogeneity 93.549 868.141 <0.001 93.549

Table 4. MRSA prevalence relative to total HCWs: model results and heterogeneity
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P Prevalence Lower Bound

Upper Bound

Total <0.001 0.076 0.088

0.064

"2 Q (df=75) P
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Heterogeneity 91.002 622.334 <0.001
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some studies, the ratios of MRSA/total HCWs and MRSA/
total SA patients were reported as the prevalence of MRSA.

In the present study, the estimation of SA and MRSA prev-
alence in HCWs in Iran was 26% and 35.4% respectively
(7.6% among total HCWs). There are a lot of differences
comparing the results of this study with those conducted
in Europe and the United States. Dulon et al. investigated
the prevalence of MRSA carriers among the HCWs in
conditions of non-outbreak settings. The MRSA coloniza-
tion was reported 1.8% (95%CI=1.34-2.50%). One of the
limitations of their study was the moderate quality achieve-
ment of the most reviewed studies [114]. In China, Chen
et al. demonstrated that the prevalence of SA and MRSA
among HCWs was 21.6 % and 4.7% respectively [115]. In
African countries, the results are different. In Egypt, Hefzi
et al. showed that the prevalence of nasal carriers of SA
in HCWs was 22.9%, while 13.46% of them had MRSA
[116]. Shibabaw et al. reported the SA and MRSA preva-
lence of 28.8% and 12.7% among HCWs of Ethiopia [117].
It seems that the MRSA prevalence among HCWs in Iran
is lower than in these countries; its prevalence in Iran is in a
range between the prevalence rates reported in African and
European countries.

According to our study results, the prevalence of nasal
carriers of SA also differs among countries and may related
to the differences in sampling technique, sample size, cul-
turalizing techniques and the sampling location. Moreover,
the difference in the studied population (e.g. nurses, phy-
sicians) and their percentage should be considered when
comparing studies with each other. In some studies, in ad-
dition to the nasopharyngeal area, concurrent sampling of
other parts of the body such as hands has also been per-
formed which led to higher prevalence rates [118, 119].
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7. Polymerase chain reaction (PCR)
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5. Confidence interval; CI
6. Forest plot
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