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Abstract

One hundred and six S. aureus were isolated from 250 Nasal swabs of
Healthcare workers and patients at Al- Kadhamia teaching Hospital and Al-
Numan hospital, Baghdad, Iraq. The study was undertaken over a period of
ten months between August 2011 and June 2012. S. aureus isolates were
diagnosed based on phenotypic traits and biochemical tests. Antibiotics
sensitivity to 11 antibiotics, revealed that S.aureus is totally resistant to
Pencillin G (100%), highly resistant to Cefoxitin (alternative to Methicillin)
(94.3%) While there are varied resistance percentage for the rest of
antibiotics: Erythromycin (37.7%), Tetracycline (34.9%), Gentamicin
(29.3%), Trimethoprim/sulfamethoxazole (50%), Ciprofloxacin (29.2%),
and showed highly sensitive to Rifampin (96.2%), Clarithromycin (78.3%)
and Clindamycin (73.6%),Whereas Vancomycin intermediate S. aureus
(VISA) was 32.1% and 3.8% was Vancomycin resistant S. aureus (VRSA).
The incidence of MRSA among S. aureus was 94.3%. It is concluded that S.
aureus nasal carriage is a common health problem all over the world and
Methicillin resistant S. aureus is an emerging subject even in our
community, which requires further attention and support.

Key words: MRSA, healthcare workers, Antibiotics sensitivity.

o) Aaaall Jlasg odapall G Cptloaiall daglial) A M) clpaghind) LESS)

@il Jla Gula 5 AL e S e
LGhall ealaay cdlary daals castell LS Ll asle and
adal)
ap s dle e il daia Yoo (e S aureus WSy (e e (42.2%) V0T Jie &
Yo Gl e auhall @y Bhalle slarg ¢ leadd) ey cailedl) 4pablS)) i 8 o))
Al el ilia il A pedaall cliall e lalaie] ciYall Cuad s LY VY glia dlaly

*Email:ali_maki hamed@yahoo.com

yay



Al-Dahbi and Al-Mathkhury

Iraqgi Journal of Science. Vol 54.No.2.2013.Pp 293-300

Oalasiy aliaal 441 asglin cia) S, qureus LSy ol Sl slias 1) J aguliall JLaal 4y cuy
cils Wiy 94.3% (olladfiall e Jdad) ) i€ siad) sliaal Wieglie culS a3 100% (o)

‘34.9% uASSJLu\)AJ\ 3

37.7% opslas V)t o) sadll e ciliadl il lgeslie cas

Gl g 8 .29.2%  Geelaligyad) 5 50% JsibStslile [adsiadille 29.3% (ppslatindl

5 78.3%

Cpalag SN ¢ 96.2%  Gualinll alas olad e Luwad S gureus Wi

(VISA) (pmaslesSlall dasliall avigia Lpadl apnsiiall )€l culS Wiy .73.4%  Gpeslel il
el Sl oS ¢ 3.8% (VRSA) e sSill dasliall dpadll agasiiall iy Sally 32.1%
alaayl ol M auhall cuals LS. aurews Gy 94.3% ( MRSA ) allufiall 4o sliall 43 iial)
sl (MRSA) allafiall sliaall agliall olli paaillyy <yl & S, aureus  Lisdl gplalal)
e bl Ja) e aeally aleia¥) (e i callaiy 531 Y] clindine b s 4aili 4mn 4l

Introduction

The anterior nares are the primary ecological
reservoir of Staphylococcus aureus in humans,
and S. aureus nasal carriage is a major risk
factor for a variety of infections [1]. Several
bacterial factors involved in S. aureus nasal
colonization: These include sortase A, the wall-
teichoic acid, clumping factor B, capsular
polysaccharides, Iron-regulated surface
determinant A, alkyl hydroperoxide reductase,
catalase, and the autolysin SceD [2, 3]. Recent
evidence has been shown that polymicrobial
interactions likely play a role in S. aureus nasal
colonization [4, 5].Furthermore, host factors [6,
7] as well as environmental factors are
recognized determinants of the S. aureus nasal
carrier state [1]. There are three human nasal S.
aureus carriage patterns can be distinguished:
persistent carriage, intermittent carriage, and
noncarriage [8]. S. aureus density in the anterior
nares is higher in persistent carriers [9], which
may partly explain their increased risk for S.
aureus infections [10] an acquisition of mecA
gene by S. aureus allows it to resist methicillin
and other B-lactam antibiotics[ 11]. The first
isolate of methicillin-resistant Staphylococcus
aureus ( MRSA) was reported in 1961 in
England [12] Recently, MRSA has become a
major public health problem worldwide [13
].The burden of MRSA continues to rise and the
rising colonization rates lead to the increasing of
infection rates in the community and in
hospitals. The consequence to the health care
system is longer hospital stays and greater costs,
which approximately double the expenditure per
patient [14]. Large outbreaks of MRSA in other
institutions, such as correctional facilities [15]
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and among otherwise healthy individuals in the
community [16], raise the concern that this
organism is spreading outside of its traditional
role as a health care-related pathogen. MRSA
are of particular clinical significance because
they are resistant to all B-lactam antibiotics and
has cross-resistant to other antibiotics with high
ability to be transmitted among hospitalized
patients so called epidemic MRSA [1, 17]. Nasal
carriage is a major risk factor for MRSA
infection and may disperse the organism into the
air [18]. Therefore, Screening for colonization
with methicillin-resistant Staphylococcus aureus
(MRSA) is a key aspect of infection control to
limit the nosocomial spread of this organism.
The aim of the present study is the detection
of MRSA from nasal carrier in patients and
healthcare workers and determining their
susceptibility to some antimicrobial agents.

Materials and Methods
Specimen collections

Anterior nares swabs were taken from
healthcare workers as well as patients, sterile
swab was moistened with sterile normal saline
and was rotated at least 5 times in one nares,
then was placed in the transport media, using
standard methods [19, 20, 21].

Specimens processing

All specimens were directly inoculated from
transport media, brain-heart infusion (BHI)
broth (Oxoid, England) onto plates of Mannitol
Salt Agar (MSA) and incubated at 37°C for 24
hr. All colonies from primary cultures were
purified by subculture on BHI agar (Oxoid,
England) and then re-inoculated onto MSA and



Al-Dahbi and Al-Mathkhury

incubated at 37°C for 24 hr. [22]. S. aureus were
identified depending on the morphological
features on culture media and biochemical tests
according to Bergey’s manual [23], Mastastaph
latex Kit and Analytic profile index system
(API-staph) were followed for further
confirmation.

Antibiotic susceptibility test

All S. aureus isolates were tested for
detection of susceptibility of the isolates for the
commonly used antimicrobial agents by Kirby-
Bauer method on Muller-Hinton agar (MHA)
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(Hi-media) [24]. Plates were incubated at 37°C
for 18 h. Following the incubation, the diameter
of inhibition zone was used as parameter for
determination of sensitivity as compared with to
a standard zone of growth inhibition table 1.
Vancomycin susceptibility performed in broth
dilution test, the results were compared with
standard break points values; sensitive (< 2
ug/ml), intermediate (4-8 pug/ml) and resistant (>
16 ug/ml) according to Clinical and Laboratory
Standards Institute (CLSI) recommendations
[25].

Table 1**- Interpretation of zone inhibition using Kirby and Bauer method [disc diffusion method]

Antimicrobial agent Code Disc potency | Diameter of zone inhibition| mm]
pg /Disc
Resistant Intermediate Sensitive

penicillin G PCN 10 units <28 - >29
Cefoxitin FOX 30 ug <21 - >22
Tetracycline TE 30 ug 14 15-18 >19
Ciprofloxacin CIP 5ug <15 ] 16-20 >21
Rifampin RA 5ug <16 17-19 > 20
Trimethoprim/sulfamethoxazole | SXT 1.25/23.75ug | <10 11-15 >16
Gentamicin CN 10 pug <12 13-14 >15
Clindamycin DA 2 ug <15 16-18 >19
Clarithromycin CLR 15 ug <10 11-12 >13
Erythromycin E 15 pg <13 14-22 >23

**Adopted from CLSI (2012).

Detection of Methicillin Resistant S. aureus
(MRSA)

Cefoxitin 30ug disc was used as a alternative
Methicillin; report Methicillin [25]. A 0.5
McFarland standard suspension of the isolate
was made and lawn culture done on MHA plate.
Plates were incubated at 37 C for 18 h and zone
diameters were measured. An inhibition zone
diameter of < 19 mm was reported as
Methicillin  resistant and >20 mm was
considered as Methicillin sensitive.

Detection of Penicillin-resistant S. aureus
(PRSA)

Penicillin-resistant, Methicillin susceptible
strains are resistant to penicillinase-labile
penicillins but susceptible to other penicillinase-
sTable Penicillins, B-lactam/B-lactamase
inhibitor combinations, relevant Cephems, and
Carbapenems. Cefoxitin-resistant staphylococci
are resistant to all currently available pB-lactam
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antibiotics. Thus, susceptibility or resistance to a
wide array of [-lactam antibiotics may be
deduced from testing only Penicillin and
Cefoxitin [ 25 ].

Results and Discussion

A total of 250 nasal swabs from patients
and Healthcare workers (HCWs) were screened
for, 106 individuals (42.4%) were identified as
nasal carriers of S. aureus. Table 2 shows the
distribution of participants in the study. The
total response rates (the number of people who
answered the survey divided by the number of
people in the sample. It is usually expressed in
the form of a percentage) [26] are 70% and 30%
for patients and HCWs respectively. 32.4% and
37.6% of participating patients were male and
female respectively, whereas 18% and 12% of
participating HCWs were male and female
respectively. The incidence of S. aureus varied
among collected specimens. S. aureus
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distributed in nasal accounted 44.7%, 46.9%,
33.3% and 35.6% among Female patients, Male
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rate (45.7%) than HCWs (34.66 %). However in
the general the range of S. aureus carriage rates

patients, Female HCWs and male HCWs
respectively. Patients had higher nasal carriage

was 42.4% table 2.

Table 2- Distribution of staphylococci between patients and HCWs.

Patients 175(70%) HCWs 75(30%)

Male (81 Female (94) Male (45) Female (30)

COPS | CONS COPS CONS COPS CONS COPS CONS
38 43 42 52 16 Y4 10 Y.
(46.9%) | (53.1%) (44.7%) (55.3%) (35.6%) (64.4%) (33.3%) (66.7%)

> HCWs = Healthcare workers
> COPS = Coagulase Positive Staphylococci (S. aureus)
> CONS = Coagulase Negative Staphylococci

While the incidence of MRSA varied among
patients and HCWs. MRSA distributed in nasal
accounted (100%) and (97.4%) for male and

for male and female HCWs, respectively.
However, the nasal carriage of MRSA among S.
aureus was 94.3% table 3.

female patients respectively and (81.3%), (80%)

Table 3- MRSA and MSSA nasal carriage among Patients and HCWs.

Total patients N=80 Total HCWs N=26

Male Female Male Female

38%* 42% 16* 10*

37R 1S 42R (100%) | 0S 13R 3S 8R 28

(97.4%) (2.6%) (0%) (81.3%) (18.7%) (80%) (20%)
> *= 8. aureus

> R=MRSA
> S= MSSA

In this study, the incidence of PRSA among S.
aureus is 100%. However, by testing 9
additional antibiotics from different groups to
106 S. aureus isolates, the results showed that S.
aureus isolates were resistant to Tetracycline

, Rifampin 3.8% ,Trimethoprim/sulfamethoxaz-
ole 50% , Gentamicin 29.3%, Clindamycin
9.4%, Clarithromycin 14.2%, Erythromycin

37.7% and Vancomycin 3.8%. The highest
frequency of sensitivity was observed with

34.9%, Ciprofloxacin 29.2% Rifampin 102 96.2% followed by

Clarithromycin 83 78.3% figure 1
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Figure 1- Antibiotic susceptibility of S. aureus isolates
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Carriage of S. aureus appears to play a key role
in the epidemiology and pathogenesis of
infection [27]. However its prevalence have
been severally reported in healthy populations;
43.2 % of S. aureus in nasal cavity of adults in
Irag, 17.3% in nasal cavity of Turkish children,
36% in nares of Japanese adults and 32.4% in
nasal cavity of adults in USA[ 28,29,30,31].
Pant and Rai's [32] findings revealed higher S.
aureus nasal colonization rate 43.8% in staffs of
teaching hospital in Nepal. Also, in Abia state of
Nigeria, Chigbu and Ezeronye [33] reported
50% nasal colonization in both hospital and non-
hospital subjects. Chatterjee et al. [34] showed
that the overall prevalence of S. aureus nasal
colonization was 52.3 %. Whereas Onanuga and
Temedie [35] showed that 33.3% S. aureus
isolates were obtained from 120 nares
specimens screened. Whilst, Adesida et al. [36]
reported a much lower 14.0% nasal colonization
in medical students in Lagos, Nigeria. These
variations may be attributed to the
characteristics of the population under study. A
population that is on antibiotics as at the time of
sampling may yield a much lower prevalence of
S. aureus while a population from hospital
settings may yield a much higher prevalence
because of the high prevalence of infectious
patients in that environment. Other factors that
can cause variations may be sampling and
culture techniques. S. aureus isolates of the
present study appeared to be high resistance to
Methicillin (Cefoxitin). The resistant rate was
94.3%. Such findings are in agreement with Al-
Geobory [37] who found a resistant percentage
of 90.9%. Fey et al.[ 38 ] stated that the
resistancy to Methicillin was 81%, while Jain et
al.[ Y)] observed about 75.26% of isolates were
Methicillin resistant, these observed differences
may due to the variation in the geographic area,
sources of clinical specimens, genetic
background and the collection site of
isolates[21]. The reason behind continuous
increasing in resistant to B-lactam antibiotics
may attribute to misuse of these antibiotics by
the people. Different class of antibiotics such as
Vancomycin, Linezolid, Quinupristin/
Dalfopristin  ( Streptogramin) and newer
fluoroquinilones used for treatment of severe
MRSA infection caused by multidrug resistant
strain [39]. However, since 1996, MRSA strains
with decreased susceptibility to Vancomycin
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(MIC, 8-16 pg/ml) and strains fully resistant to
Vancomycin (MIC > 32 pg/ml) have been
reported [40].

To date, over 530 B-lactamases have been
reported [41], This may explain why S. aureus
isolates in the present study were totally
resistance to Pencillin G 100% PRSA, This data
agreed with Khorvash et al. [42], Al-Geobory
[37], Al-Jundiy [43] and Zeidan [44], the
percentage of penicillin G resistant in these
studies were, 88%, 100%, 90%, 90.5%,
respectively. Our results are compatible with
those obtained by Brady et al. [45] as they
observed that all isolates were resistant to
penicillin and other B-lactam antibiotics. Our
study results agreed with a study from Iran done
by Aghazadeh et al. [46]. Likewise, our results
are compatible with those obtained by Brady et
al. [4%] as they observed that all isolates were
resistant to penicillin and other p-lactam
antibiotics. However, the present study showed
notorious creation in resistant to Vancomycin
which represented by increasing in Vancomycin
intermediate resistant Staphylococcus aureus
(VISA) rate which was in this study 34 out of
106 (32.1%). With 4 out of 106 (3.8%) S.
aureus isolates showed fully resistance to
Vancomycin. This increase in rates of VRSA
and VISA which may be due to increasing the
usage of Vancomycin in hospitals and this
suggests nasal carriers of S. aureus, represent
important risk factor for infection and airborne
dispersal of MRSA and VRSA in the hospital.
This study agreed with Al-Geobory [37] in that
the rate of resistant to Vancomycin was 2.27%.
Where the VRSA isolate among S. aureus is
isolates 4 out of 50 (8%) [47]. While Al-
Hossainy [48] showed that the 20% VRSA
among S. aureus. This suggests nasal carriers of
S. aureus, represent important risk factor for
infection and airborne dispersal of MRSA and
VRSA in the hospital. Low levels of resistance
revealed in this study to other antibiotics which
is commonly used, these antibiotics include
Erythromycin, Tetracycline, Gentamycin,
Ciprofloxacin and Rifampin, the resistance
percentages were 37.7%, 34.9%, 28.5%, 29.2%
and 3.8%, respectively. Al-Geobory [37]
demonstrated that the rates of resistant to
Erythromycin,  Tetracycline, = Gentamycin,
Ciprofloxacin and Rifampin were 34.09%,
31.81, 20.45%, 13.63% and 13.63%
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respectively. This study found that 10 isolates
(9.5%) were resistant to Clindamycin, this
results were very closely similar to results
obtained by Moran et al. [49] and Johnson ef al,
[50], in contrast, Al- Jundiy [43] found that 73%
of S.aureus isolates were resistant, also Sauer et
al[51] observed that of 60% isolates were
resistant to Clindamycin these differences in
results may due to variation in geographic areas,
sources of isolates, variations in isolates number
and site of collection. The study also showed
highly activity of Clindamycin 9.4% and
Rifampcin  3.8% against both Methicillin
resistant and sensitive S. aureus isolates [MRSA
& MSSA], highly efficacy of Clindamycin and
Rifampcin may belong to low rate of usage
among patients inside or out hospitals, this result
making Clindamycin and Rifampcin the unique
chose in treatment. Finally, the study showed
that all MSSA (6 isolates) were sensitive to all
antibiotics except PenicillinG (100% resistant)
and only one isolate was intermediate to
Vancomycin (VISA).
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