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Abstract

Information about methicillin-resistant coagulase-negative staphylococci (CoNS) is unavailable in our
province, in comparison with methicillin-resistant Staphylococcus aureus. Two hundred and forty isolates of
Staphylococci were recovered from hemodialysis patients, from July-2019 to January-2020. Antimicrobial
susceptibility was performed for methicillin-resistant CoNS, by using the Kirby and Bauer technique.
mecA gene was detected by polymerase chain reaction (PCR). The results revealed that the infections were
predominant in males (66.7%) especially in the age group more than 60 years old. Patients from urban areas
occupied the highest percent in comparison with the rural areas.

Staphylococcus epidermidis was predominant among other isolated genera (63.33%), of these forty strains
(26.32%) were mecA positive, while Staphylococcus saprophyticus takes only (16.67%) and six isolates were
appeared to be mecA positive. Resistant patterns illustrated that most mecA positive strains were resistant to
more than one antibiotic of none-beta lactam antibiotics especially rifampin (60.87%).

In conclusion, the increase of the antibiotic-resistant by coagulase-negative staphylococci, and in particular

mec A gene containing CoNS, is a risk factor for residents of the holy city of Najaf.
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Introduction

Coagulase-negative staphylococci (CoNS) are

commensal bacteria of human skin and oral mucosa
and have frequently detected

as  opportunistic

pathogens', and regularly come upon in the hospital

situation?

. Susceptible patients accept the infection
from the reservoirs®. Foreign bodies implantation and
central nervous catheterization infections are mostly
associated with CoNS*. Indwelling- devices carry and
immunocompromised patients are more prone to these

pathogens®. 46-65% of hospitalized patients carry CoNS
6,7
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Bacterial infections in the end stage of renal disease
(hemodialysis) persons are the major cause of mortality
and morbidity 8.

Coagulase-negative Staphylococci usually are much
more resistant to antibiotics than Staphylococcus aureus
10- Methicillin resistance (MR) has been widely studied
in Staphylococcus aureus but slight is known about MR-
CoNS ',

Dissemination of antibiotic resistance genes among
CoNS strains are predominant, and they are may be
horizontally transferred from S. aureus ', furthermore,
MR gene is dramatically acquired by CoNS organisms
2. MR in staphylococci is determined by the gaining of
the mecA gene, that encodes PBP2A, a transpeptidase
with a low attraction for B-lactams '3. The treatment of
“S. epidermidis” must be preceded by the determination
of the gene responsible for methicillin resistance (mecA)
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when it exhibits moderate susceptibility to Cefoxitin 4.
mecA is portion of the mec complex, which contains its
repressor genes mecl and mecR1 1.

Repressor and inducer genes are responsible for the
expression of mecA like the production of the enzyme
B-lactamase '?, and all of the regulator, repressor and
mecA genes lies on, dimensions and structure variable,
mobile elements called Staphylococcal cassette
chromosome mec (SCC mec) which was previously
studied '6. Thus, this study was conducted to investigate

the prevalence of mecA gene in CoNS.
Materials and Methods

Samples  Collection and bacterial strains

1dentification

Staphylococci isolates obtained from hemodialysis
patients who were admitted to the center of hemodialysis
in Al-Sader Medical City, Najaf-Iraq” from July 2019 to
January 2020. A total of 240 isolates were re-diagnosed
in the laboratory by using traditional procedures,
furthermore, vitek-2 system was used to establish the
diagnosis.

Antimicrobial Susceptibility

Conventional Kirby- Bauer technique was used to
detect the susceptibility of isolated bacterial strains to
the antimicrobial agents (Oxoid ™) (i. e. Kanamycin (K)
(30 pg/disc), Gentamycin (GM) (30 pg/disc), Fusidic
acid (FD) (10 pg/disc), Rifampin (RD) (30 pg/disc),
Tetracycline (TE) (30 pg/disc), Erythromycin (E) (30
pg/disc), and Tobramycin (TOB) (30 pg/disc). Clinical
laboratory standard institute recommendations!’ were
used as a comparative reference for comparing the zone
of inhibition of antibiotics under test.

Bacterial DNA extraction

Bacterial DNA was extracted by using the wizard®
genomic DNA purification kit protocol (Promega, USA).

Detection of mec A gene by PCR method

Primers and procedures previously used by %20

were used in this study. To detect the mec A gene (table
3-2), the DNA template was diluted 1 in 100. A 20 puL
reaction mixture contained 2 uL. of DNA template, 0.5
units of Taq polymerase (Thermo-fisher) and a final
concentration of the following: 200 M of each dNTP
(Pharmacia Biotech, St Albans, UK), 1.5 mM MgCl,,
75 mM Tris—HCI pH 9.0, 20 mM (NH4),S04, 0.01%
Tween 20, 250 nM primers”.

Thirty cycles of amplification were performed, each
consisting of 60 s at 95°C, 45 s at 51°C and 2 min at
72°C. Ten microliters of PCR products were separated
by electrophoresis on a 1% agarose gel and visualized
under ultraviolet light after staining. with ethidium
bromide. The target gene (mecA) sequence used in this
study “Forward 5’-AAA ATC GAT GGT AAA GGT
TGG C-3"” and Reverse primer was “R5’-AGT TCT
GCA GTA CCG GAT TTG C-3”, with product size

532 base pairs %20,

Ethics Approval

A valid consent was achieved from each patient
orally before their inclusion in the study.

Results

From July 2019 to January 2020, a total of 240
samples were collected randomly from the hemodialysis
center, Al-Sader Medical City, Najaf-Iraq. The mean
age of all patients was 52.4 years old. The age group
>=60 years old occupied the highest percentage among
others, (p>0.000). Other age groups take different ratios
they were 16.7%, 27.9%, 16.7% and 9.6% for 20-29, 30-
739, 40-49 and 50-59 years old, respectively, table 1.

Table 2 illustrates the distribution of hemodialysis
patients according to gender. Males significantly
(p>0.000) higher than females and the male/female ratio

was 2.
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Table 1 Distribution of the infected patients according to the age groups

Age group No. (Percent %)
20-29 40 (16.7%)
30-39 67 (27.9%)
40-49 40 (16.7%)
50-59 23 (9.6%)

>=6() years 70 (29.25%)
Total 240 (100.0%)

Table 2 Distribution of the infected patients according to the sex

No. (Percent %) Male/Female ratio
Male 160 (66.7%)
Sex 2
Female 80 (33.3%)
Total 240 (100.0)

Our study results demonstrated that rural area has significantly low percent (40%) in comparison to an urban
area (60%), table 3.

Staphylococcus epidermidis in our study (table 4) occupied the highest significantly (p> 0.000) percentage
among other bacterial isolates. It was 63.33% followed by S. aureus (20%) and finally S. saprophyticus (16.67%).
Out of this CoNS, only 46 (23.95%) isolates were identified to be methicillin-resistant i. e. mecA positive figure 1, of
these 40 isolates (86.96%) S. epidermidis and 6 isolates (13.04%) S. saprophyticus.

Table 3 Distribution of the infected patients according to the residency

No. (Percent %)
Z Rural 96 (40.0%)
g
=
3
& Urban 144 (60.0%)

Total 240 (100.0%)
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Table 4 The percentages of Staphylococci species isolation

mec A gene#
No. of isolates (%) st
. Negative Strains
Strains
S. aureus 48 (20%) N.T.* N.T.
S. epidermidis 152 (63.33%) 40 (26.32%) 112 (73.68%)
S. saprophyticus 40 (16.67%) 6 34
e 00 (15%) (85%)

“N. T. = Not tested

mec A gene

32 bp

Figure 1 Ethidium bromide-stained gel electrophoresis products of mecA gene 532 bp.
Lane L= DNA ladder marker, Lane 1,2,3,4,5,6 and 7.

In table 5 all tested strains expressed phenotypic MR to non-beta-lactam antibiotics, as follows: 28 (60.87%) for
Rifampin (RD), 27 (58.70%) for Gentamycin (GM) and Tobramycin (TOB), 26 (56.52%) for Fusidic acid (FD), 22
(47.83%) for Kanamycin (K) and Tetracycline (TE), and 21 (45.65%) for Erythromycin (VA).
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Table 5 Antibiotic Susceptibility Patterns of all methicillin-resistant (MR), coagulase-negative
staphylococcus (CoNS) isolates (n = 46) to all used antibiotics

Number of tested isolates, Staphylococcus epidermidis 40 isolates, and

Staphylococcus saprophyticus 6 isolates

Antimicrobial agent (symbol)

Sensitive
No. (%)

Interrfl‘ed.late Resistant
sensitivity No. (%
No. (%) O ({72

Kanamycin (K)

19 (41.30%)

5(10.87%)

22 (47.83%)

Gentamycin (GM) 15 (32.61%) 4 (8.70%) 27 (58.70%)
Fusidic acid (FD) 17 (36.96%) 3 (6.52%) 26 (56.52%)

Rifampin (RD) 14 (30.43%) 4 (8.70%) 28 (60.87%)
Tetracycline (TE) 22 (47.83%) 2 (4.35%) 22 (47.83%)

Erythromycin (E) 20 (43.48%) 5 (10.87%) 21 (45.65%)
Tobramycin (TOB) 16 (34.78%) 3 (6.52%) 27 (58.70%)
Discussion

Present study results reveal that the infection among
hemodialysis patients was in high percent (29.25%) in
the age group more than 60 years old, and especially
in males (66.7%) comparing with females. Also, our
findings demonstrated that the urban area was in danger
compared with rural areas, due to the increase ratio
(60.0%) of infection in this place.

Recently, 2° published that the age range of the
dialysis patients was 20-80 years old with a mean age
of 47.9 years for all populations of the study. Also, they
the higher ratio (34.21%) of the dialysis patients in the
age group 51-60 years old. They were published that the
ratio of male/ female was 2.8% (i. e. 28 male/ 10 female).

More men than women were on hemodialysis
patients, they were 59% versus 41% 2°. The men and
women age were 67.7 and 68.3 for men and women,
respectively 2!.

Previously, Maripuri?? et. al. 2012 were reported
that of 204,463 dialysis patients, 80% were urban; 10.2%
micropolitan, and 9.8% rural, all those patients were
detected to be 18 years old and older ?2. In Australia,
they were significant differences between city and rural
patients 3.

Different ratios of methicillin-resistant were
reported previously, Ruppe’ et. al. (2009), published
that the percent of MR CoNS (S. epidermidis and S.
haemolyticus) was 28.6%, 17.1%, 11.4% and 31.0% for
Algeria, Mali, Moldova, and Cambodia, respectively
3. Other research published that SCC mec typing of
274 carriage isolates of MR CoNS isolates from 154
adult WA Yampi Amerindians during the 2006 and
2008 were 89 (32.49%) S. epidermidis, 78 (28.47%) S.
haemolyticus, 72 (26.28%) S. hominis, 27 (9.86%) S.
saprophyticus and 8 (2.9%) other staphylococci 4. S.
epidermidis represent (69-84%) of the MR-CoNS 2. S.
epidermidis was the predominant species among others
26 also S. epidermidis was mentioned to be occupied
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the highest percentage of both blood (19 “86.4%) and
catheter (17785%”) 7. Yamada®® et. al. 2017 published
that 55 (78.6%) of CoNS was S. epidermidis *8. Also, Al-
Janabi et. al. ?° found that 38 (100%) of S. epidermidis
isolates carrying the mecA gene.

Antibiotic susceptibility patterns illustrated that
the resistance ratio varied according to the type of
antibiotics. These results mentioned that Rifampin
(RD) has the highest resistant percent (60.87%), other
antibiotics gave different ratios (table 5).

Previous study results reported that the phenotypic
multidrug-resistant were detected in all CoNS strains,
57 (62%) were resistant to kanamycin, 38 (41%) to
tobramycin and gentamicin, 44 (48%) to erythromycin,
45 (49%) to cotrimoxazole, 51 (55%) to tetracycline, 16
(17%) to rifampin, and 2 (2%) to Fosfomycin, also they
found that the rate of MR-CoNS varies from one country
to another 2°.

Recently Al-Janabi et. al. *°

reported that there
were different susceptibility patterns towards several
antibiotics used in their study, they found that the
highest rate (100%) of resistant to methicillin,
penicillin, cefoxitin, ciprofloxacin clindamycin, and
chloramphenicol. On the other hand, they found different

ratios of resistance to other antibiotics.

From the previous results we concluded that there
an increase in antibiotic-resistant by coagulase-negative
staphylococci, espicially those straines which harboring
mec A gene.
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