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Dear Editor,
In traditional human communities, before introduc-

tion of antimicrobial agents, Staphylococcus aureus bac-
teremia fatality rate was 90%. Soon after penicillin intro-
duction, resistance to this agent was noticed during 1942
(1) and, it was increased to around 14% in 1945 (2), and 82%
to 84% in 1967 (3). There has been a similar trend in Iran. Ac-
cording to a meta-analysis study on staphylococcus resis-
tance patterns in Iranian hospitals during year 2012 (Askari
et al.), the mean total prevalence of MRSA was 52.7% ± 4.7,
and more than 50% in many Iranian cities. This means,
treatment of more than half of S. aureus infections in Iran
may be faced with difficulty. Noted prevalence of MRSA in
Iran is moderately higher than Australia and lower than
the United States (4). This lower report may be because of a
shortage of diagnostic tools in the laboratories and lack of
information. In a study conducted on 726 S. aureus isolates
(2007 to 2011) from 3 referral hospitals in Tehran (Iran), 30%
of strains were found to be MRSA and mec A gene was de-
tected among all MRSA isolates. No strains were resistant
to vancomycin, synercid, linezolid, and chloramphenicol
(5). In a random sample population from 4 hospitals in-
cluding various clinical samples in Tabriz from year 2005
to 2012, 151 Staphylococcus aureus isolates were separated
and meca gene, representative of MRSA was found in 35%,
and 95% were resistant to penicillin and all isolates were
susceptible to vancomycin and teicoplanin yet 5.9% were
resistant to linezolid (6). In a study on clinical isolates of
22 Staphylococcus strains from 22 admitted children (2 to 11
months) in Logman hospital (2012 to 2013), 5 isolates were
methicillin resistant and all isolates were susceptible to
linezolid and vancomycin; the AGR group 1 gene had the
highest rate with increase in the capability of the organism
to make biofilms (7).

Prevalence of ica ADBC genes was relatively high

among these isolates and also all 4 ica genes were detected
among MRSA strains. The presence of this gene increased
biofilm formation (8).

Staphylococcal nasal carriage from 600 HCWs (2006;
Namazi hospital/Shiraz) indicated methicillin-sensitive S.
aureus (MSSA) in 25.7% and MRSA in 5.3%, with the high-
est nasal carriage of MRSA in surgical wards and the emer-
gency department. None of the MRSA strains were resis-
tant to mupirocin, linezolid, fusidic acid, or vancomycin
(9). In a study on 238 S. aureus-isolated clinical sam-
ples from different wards of Imam Reza hospital (Mash-
had; 2011 to 2012), 5.88% were resistant to quinupristin-
dalfopristin, 5.46% to linezolid, and 5.04% to vancomycin.
Vancomycin, a suitable antibiotic against this pathogen
has a high price and recent emergence of vancomycin re-
sistance in Iran has become noticeable and alarming (10).
Nasal samples from 229 health care providers (Mofid chil-
dren’s hospital; 2013) were positive for staphylococcus in
27 cases while 21 were MRSA. All isolates were susceptible
to linezolid and vancomycin; 2 isolates (9%) had SCCmec I
that has higher prevalence in HA-MRSA (11).

It is important to mention that increasing rectal colo-
nization with VRE-positive for van A and van B genes in chil-
dren admitted to the PICU has a potential danger of trans-
mission to gram positive organisms, such asStaphylococcus
aureus (12).

Identification of methicillin resistance in Staphylo-
coccus species (MRSA) is demonstrated by resistance to
oxacillin and cefoxitin with the disk diffusion method
(Kirby-Bauer) (13, 14).

Minimum inhibitory concentration (MIC) is deter-
mined by the microbroth dilution method and the poly-
merase chain reaction (PCR) Method is done for detec-
tion of mecA genes (15). If MRSA is detected, its resistance
to available antibiotics such as clindamycin aminoglyco-
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sides, cotrimoxazole, vancomycin, and linezolid should be
investigated.

In the recent years, gene studies showed the char-
acteristics, detailed antibiotic resistance, and source of
genetic information of microorganisms. In a study on
linezolid resistance in hospital-acquired microorganisms
(Shanghai; 2014), from 2 teaching hospitals, 17 Staphylococ-
cus strains with linezolid-resistance were found. Fourteen
were Staphylococcus capitis, and 3 were Staphylococcus au-
reus. Staphylococcus capitis isolates had C316T (Arg106Cys)
substitution carried on protein L4 and/or had the cfr gene.
Linezolid-resistant S. aureus strains had C389G (Ala130Gly)
substitution carried on protein L3, and/or had the cfr gene
(16).

In an Iranian report of linezolid resistance, Armin stud-
ied 631 anterior nare point-prevalence of S. aureus coloniza-
tion in children admitted for 48 hours or more in different
wards of Mofid Children’s Hospital. Staphylococcus aureus
and Methicillin Resistant Staphylococcus aureus (MRSA) colo-
nization rate was 3.2% and 1.1%, respectively.

Antibiotic susceptibility pattern was determined by
Minimum Inhibitory Concentration (MIC), according to
CDC guidelines of the 2011 Clinical and Laboratory Stan-
dards Institute (CLSI). From 20 positive cases of Staphylo-
coccusaureus, 13 were MSSA and 7 cases were MRSA. All MRSA
isolates were susceptible to rifampin and clindamycin. Six
cases of MRSA and 7 cases of MSSA were resistant to van-
comycin. Resistance to linezolid was detected in 19 from 20
Staphylococcal isolates, and 15 from 19 linezolid resistant
strains were found to be positive for chloramphenicol flor-
fenicol resistant gene (cfr gene) (14).

There are very few reports of vancomycin and linezolid
resistant MRSA in Iran (4, 5, 17); Fathollahzadeh (2004 to
2005; Tehran) reported that 99 out of 277 (36%) hospital-
admitted wound or blood specimens were MRSA Staphylo-
coccus aureus isolates. All were susceptible to vancomycin,
teicoplanin, linezolid, and tigecycline. At least 95% of
them were also resistant to ciprofloxacin, erythromycin,
kanamycin, azithromycin, tetracycline, and gentamicin
(18).

In a study on 238 clinical samples, collected from differ-
ent wards of Imam Reza hospital of Mashhad (2011 to 2012),
5.46% of cases of MRSA were resistant to linezolid (10).

Armins study showed a high resistance to linezolid and
vancomycin with concomitant susceptibility to rifampin
and clindamycin, which shows the probability of specific
gene expression in these strains. The MIC report in the
range of 8 to 32µg/mL, in linezolid resistant Staphylococcus
strains may show false negative results in the first 24 hours
of incubation.

In a study on specific linezolid resistant MRSA (MRSA
CM-05), an automated method (Vitek system; BioM’erieux,

Marcy l’Etoile, France) detected MIC of 16 µg/mL, initially.

Both the agar dilution methods and broth results were
similar. The E test method reported MIC of 2 µg/mL after
24 hours of incubation, yet after incubation of 48 hours,
a second halo of inhibition with an MIC of 16 µg/mL was
seen. The results indicated that the E test in cfr-mediated
linezolid might not detect resistance with standard proce-
dures and a longer time of incubation may be needed. An-
other explanation is that with respect to the appearance of
a double zone of inhibition by the E test, within MRSA CM-
05, a “heterogeneous” subpopulation of linezolid-resistant
cells is possible, this may occur because of a common
feature of MRSA, which is differential expression of resis-
tance genes. This clinical isolate of MRSA with human
source showed linezolid-mediated resistance by the cfr
gene, which encodes a 23S rRNA methyltransferase. This
resistance pattern occurred in a country with very limited
usage of linezolid. This type of MRSA resistance is still
very rare, but clinicians should be aware of the possibil-
ity of dissemination from animals to humans by horizon-
tal gene transfer, which could occur between enterococcal
and staphylococcal isolates of both human and animal ori-
gin (19). Armin’s study did not report the MIC of Staphylo-
coccus strains, which is important to be reported because
of this critical situation; 19 from 20 S. aureus cases showed
resistance to linezolid. Dr armin stated that as linezolid is
not used routinely as a common antibiotic in their hospi-
tal, this result was difficult to be accepted but detection of
chloramphenicol florfenicol resistant (CFR) positive cases
among 15 of 19 strains confirmed that these strains were
not only resistant to Linezolid (LZD) but also to 16 mem-
bered ring macrolides.

Multinational and multicenter surveillance studies re-
ported linezolid susceptibility in more than 99% of coag-
ulase negative staphylococci and S. aureus clinical strains.
Therefore, the author proposes the possibility of this gene
transmission from veterinary isolates, such as Staphylococ-
cus sciuri, Staphylococcus warneri, S. aureus, Staphylococcus
hyicus or Enterococci (14) as stated by Arias, 2008 (19).

This study indicates the hazard of antibiotic prescrip-
tion in outpatient cases without obvious indication, and
importance of veterinary isolates control, with potential
transmission of specific resistance genes to staphylococcal
strains in hospital admitted patients.
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