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ABSTRACT

Clinical significance and epidemic outbreaks of multi-drug resistant Acinetobacter baumannii (MDR-AB) in
intensive care units (ICUs) are increasing. We provided a molecular epidemiology research of 85 A. baumannii
isolates of southern Iran using amplified restriction fragment polymorphism (AFLP) DNA fingerprinting method
Using a cut-off of 90% similarity, AFLP revealed 42 different AFLP types. This study approved evidence for
prominent genotypic variations among MDR-AB population in southern Iran.
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INTRODUCTION

Clinical significance and rapid expansion of muitig resistanficinetobacter baumanii (MDR-AB) is an increasing
concern in the realm of healthcare, particularlyintensive care units (ICUs) [1-7]. Regarding te trapid
development of resistance against various antirbiat@agents due to high ability of genetic transfation and the
potential for widespread dissemination becausdésadbility to survive on environmental surfacAsbaumanii has
now surpassed other bacteria as the second mosh@olyisolated glucose non-fermenter in clinicddeatories
after Pseudomonas aeruginosa with high mortality rates of 41% [8]. However, ¢l of infectious agents can be
impaired in extensively drug-resistance (XDR) arwh mdrug-resistance (PDR). baumanii infections. Some
therapeutic alternatives, such as Photodynamiaplyef9-12], nano-particle [13-16] organic compowuth as
sugar alcohol (e.g. Xylitol) [17] have been usedalsrnative antimicrobial agents to contemporaeatment of
infectionsin cases not responding to conventional antibidtieatments, although this therapy brings undelgirab
side effects.

Although reports from some areas of Iran have shilwrdistribution and/or frequency btagxa genes among CR-
AB [1-7]; the scarcity of local molecular epidentgic data has been the most important reason whytefvere
failed to control the spread of CR-AB infectionsowkver, a global success to control the MDR-AB peemid
requires the incorporation of susceptibility pre§lof MDR-AB combined with current epidemiologicaérom all
regions of the world. We presented here a molecepaiemiology study of 85 CR-AB isolates from aeredl
hospital in southern Iran.

MATERIALSAND METHODS

I solates

A total of 85 non-repetitive isolates @& baumannii were isolated from several clinical sources intigdthe

respiratory tract, postoperative wound, urine, Hloand cerebrospinal fluid (CSF) obtained from 7 ICUs of a
referral hospital in the south (Shiraz) of Iran idgr February 2009 to March 2010. In the first isegawere
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identified asA. baumannii using API-20NE system (bioMérieux, Marcy-I'Etoilerance), and were later confirmed
by blagxas1.ike gENE PCR [18].

AFLP Genomic Fingerprint Analysis

Epidemiological types of all A. baumannii isolatesre determined by amplified restriction fragmealymorphism
(AFLP) as previously described [5]. Briefly, Semaptitative PCR test for monitoring genomic DNA frasolates
were performed as described previously [19]. Thenomic DNA from isolates were double digested wWitiho |
and Mse | (Fermentas, Lithuania) and ligated tdr tth@rresponding adaptors. Ligation products seagtemplates
for preliminary-PCR amplification. Optimization 6fCR conditions carried out under previously seteexpent
conditions [20, 21Diluted preliminary-PCR products were then usedsilective PCR amplification to generate
AFLPs profiles. To determine the AFLP genotypeg #elective PCR products were separated by aggelse
electrophoresis. Then, the AFLP results were imé&tegl as described previously [5].

RESULTS

I solates

The 85 non-repetitive clinicah. baumannii isolated from hospitalized patiants: 27 isolaterevseparated from
internal ICU (31%), 22 from surgical ICU (27%), ft®m central ICU (14%), 9 from neurosurgical ICUL{4), 7
from transplant ICU (8%), 5 from neonatal ICU (698),from pediatric ICU (3%). This clinical isolategere
acquired from seven various specimens. PredominantdsocomialA. baumannii infections were involved in
urinary (39-46%) and respiratory (21-25%) systebisod-stream (11-13%), both wound and central nesvo
system (6% and 7% respectively), eye and nasatts@as (both were 1%) infections.

Genotyping; AFLP

Dendrogram constructed following AFLP patterns pragion and results of cluster analysis of Allbaumannii
isolates are shown in figure 1. Using a cut-offa@R6 similarity, corresponding to type level of stsg AFLP
revealed 42 different AFLP types; one major typéhwvii3 isolates, two types with 6 isolates each, type with 5
isolates, three types with 4 isolates, 9 pairs2mdingle isolates (isolates with a unique AFLPfifgp

AFLP categorized 73% of the isolates in one lamy lzeterogeneous cluster (A) at the similarityshdd index of

> 75% (Fig. 1). Cluster 5 also displayed a very lewel of similarity (56%) compared to others andswéearly far
less related to any of the other clusters. AFLRaéad 10 isolates with 100% genetic similarity (3@, 21, 15; 1, 2;
54, 104; 42, 17) with different antimicrobial patts. Further, despite a close relationship betvikensolates pairs
with 100% genetic similarity, these isolates weslected from diverse wards. Variation in isolategarding both
ICs and AFLP types in antibio-dendrogram (Fig.rplies the lack of correlation between the genatypihether
various ICs or AFLP clusters) and antimicrolsadceptibility profiles. Two PDRA. baumannii isolates with an
extended resistance profile were belonged to aluUstéhowever, one of these isolates remained suikdemnly to
tigecycline. Theblapgxa23.ike geNe was detected in all clusters, whilelilaxa-4.ike gENE Was detected in clusters 1,
4 and 5 (Fig 1).

DISCUSSION

Due to the rapid spread of resistance against ¢inemon antibiotics used to treAt baumannii infections as a
global problem, it is important to know the regibmaolecular epidemiology in order to prevent theesg of
antibiotic-resistantA. baumannii strains. In the current study, AFLP was used tifedintiate A. baumannii
genotypes and to explore their genetic relationshif.P has been widely admitted as an excellenbtygng tool
because of its typability and discriminatory powaand sensible reproducibility; likewise, it's simpb perform and
to draw interpretations [22]. AFLP pattern analy&lentified 3 genotypes (1, 3 and 4) as the moshraon
genotypes of clinical isolates obtained from ICUsaaeferral hospital in the south (Shiraz) of Ir&ifferences
between AFLP-denrogram, particularly in strainshwgienetic similarity value of 100%, indicated ncepbtypic
similarity in genotypes and the emergence of rasgst to antimicrobial agents An baumannii has been influenced
by horizontal gene transfer in the related ICUsisTiesult was approved by spread of different ARypes
compared to the previous studies in Iran. On thHeerohand, small clusters scattered throughout tR&PA
dendrogram suggests cross— transmissigh bAumannii strains from different reservoir in the ICUs.
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% of similarity Strain ID ICU Specimen
8 2 ®© 8 B 3 8 § oz Neu B
1 36 Neo N
38 Neo B
75 Sur U
21 Int U
15 Sur U
89 Tra U
93 Int w
90 Sur S
50 Int U
10 Int U
11 Sur U
14 Tra W
69 Sur C
85 Neu C
86 Int S
97 Int U
91 Int S
1 27 Sur U
28 Tra U
55 Cen S
7 Int U
5 Neu C
13 Sur C
100 Neo B
] 102 Int U
2 98 Sur U
43 Ped U
107 Sur S
88 Int U
20 Int S
44 Sur S
76 Tra U
62 Cen S
70 Tra S
& 65 Int U
929 Int U
—1 29 Cen S
19 Ped U
108 Int W
1 Sur U
2 Int S
51 Cen C
109 Int U
53 Int U
59 Neu U
57 Int S
72 Sur U
111 Tra S
4 78 Cen B
4 Cen U
M 103 Cen B
77 Sur U
83 Int U
80 Int B
6 Int U
74 Neu C
45 Sur W
87 Int U
67 Neu U
N 54 Cen U
104 Int U
56 Cen S
5 33 Sur U
71 Int U
41 Ped S
3 Int S
6 30 Neu W
79 Int B
46 Neu B
7 24 Cen u
42 Sur S
17 Tra U
o 52 Neu w
8 58 Neo U
— _— e T
66 Cen U
9 9 Sur S
105 Sur S
84 Int B
60 Sur B
61 Sur B
35 Neo E
40 Sur E
110 Cen S

Figure 1. Dendrogram constr ucted following AFL P patter ns prepar ation and results of cluster analysis of all A. baumannii isolates
Int: Internal ICU, Sur: Surgical ICU, Cen: Central ICU, Neo: neonatal 1CU, Neu: Neurosurgical ICU, Tra: Transplant ICU, Ped: Pediatric

ICU, N: Nose secretion, E: Eye secretion, B: Blood, U: Urine, W: Wound, S Sputum, C: CerebroSpinal Fluid
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In agreement with the other studies [23,,24r AFLP data demonstrated that respiratory andauyi tracts are
considered important sources for spread.dfaumannii in ICUs of a referral hospital in the south (Shjraf Iran.
It is the probable reason for spreading of clusigr8 and 4 compared to small clusters such as, &1&hich,
clusters 1, 3 and 4 were isolated more from urim sputum samples than from the other specimenewhisters
8-13 are further isolated from blooA. baumannii isolated from urine and sputum could cause theesyidead
outbreaks (such as clusters 1, 3 and 4) by cregingistent environmental contamination becaustheif easier
dissemination and high resistance of thedlates to antibiotics compared to isolates frahep clinical samples.
Evaluating AFLP-dendrogram pattern outlined thebpiile cross-transmission &f baumannii strains among the
various ICUs. In this study the majorities of igefrom internal and surgical ICUs were foundregtient clusters
especially large clusters 1, 3 and 4; thereforern#l and surgical ICUs consider as a potentiabriesr for
distribution ofA. baumannii in this hospital.

In conclusion, in the present study, respiratorg arinary tract of patients hospitalized in theemmial and surgical
ICUs have been suggested as potential reservairstfains ofA. baumannii. Cross transmission of these isolates
amongst ICUs/wards have contributed in developraadtemergence of drug resistance and extensiveealtbin
this hospital Our findings emphasize necessity of applying appatg strategies to control 8f baumannii.

Acknowledgments
The authors would like to thank the dedicated IG&ffsand laboratory personnel at the Namazi holspii&hiraz
University of Medical Sciences Complex), who werstiumental in collection of specimens for thidgtu

REFERENCES

[1] M. Nasrolahei, B. Zahedi, A. Bahador, H. Sadhi, Kholdi, N. Jalalvand, D. Esmaeili\nn Clin Microbiol
Antimicrob, 2014, 13, 38.

[2] M. Safari, AS. Mozaffari Nejad, A. Bahador, Rafari, MY. Alikhani,Saudi J Biol Sci, 22, 424.

[3] J. Moradi, FB. Hashemi, A. Bahad@song Public Health Res Perspect, 2015, 6, 79.

[4] M. Beheshti, M. Talebi, A. Ardebili, A. Bahadoh. Lari, J Pharm Bioallied Sci, 2014, 6, 229.

[5] A. Bahador, R. Raoofian, M. Taheri, B. Pourakb&. Hashemizadeh, FB. HashenMicrobial Drug
Resistance, 2013, 20, 632.

[6] A. Bahador, M. Taheri, B. Pourakbari, Z. Haslwadeh, H. Rostami, N. Mansoori, R. Raoofiicrobial
Drug Resistance, 2013, 19, 397.

[7] M. Safari, M. Saidijam, A. Bahador, R. JafaviY. Alikhani, J Res Health Sci, 2013, 13, 162.

[8] K. Chittawatanarat, W. Jaipakdee, N. Chotiroamit, K. Chandacham, T. irapongcharoenlagect Drug
Resist, 2014, 16, 203.

[9] N. Chiniforush, M. Pourhajibagher, S. Shah@biBahador,J Lasers Med <ci, 2015, 6, 139.

[10] N. Moslemi, P. Soleiman-zadeh Azar, A. Bahaddr Rouzmeh, N. Chiniforush, M. Paknejad, R. Felch
Lasers Med ci, 2014, 2015, 30, 89.

[11] N. Hakimiha, F. Khoei, A. Bahador, R. Fekrazadppl Oral Sci, 2014, 22, 80.

[12] R. Fekrazad, F. Khoei, N. Hakimiha, A. Bahad®totodiagnosis Photodyn Ther, 2013, 10, 626.

[13] R. Khajavi, MMS. Bahadoran, A. Bahador, A. Khavi,J Ind Text, 2013, 42, 219.

[14] A. Sodagar, A. Bahador, S. Khalil, A. Saffdra®roudi, M. Zaman KassaekpProsthodont Res, 2013, 57, 15.
[15] A. Bahador, D. Esmaeili, A. Khaledi, R. Ghonlzadeh,] Chem Pharm Res, 2013, 5, 65.

[16] A. Bahador, B. Pourakbari, B. Bolhari, FB, Hami,Biomed J, 2015, 38, 77.

[17] A. Bahador, S. Lesan, N. Kashian J Microbiol, 2012, 4, 75.

[18] PG. Higgins, L. Poirel, M. Lehmann, P. Nordmahl. Seifert Antimicrobial Agents and Chemotherapy, 2009,
53, 5035.

[19] O. Pajand, M. Ziyaeyan, SA Mousavi, B. Fatalatieh, Z. Hojabri, A. Bahador, Z. Abdossamatkp Clin
Transplant, 2008, 6, 149.

[20] M. Haghighi Hasanabad, M. Mohammadzadeh, Ahdr, N. Fazel, H. Rakhshani, A. Majnoohian J
Microbiol, 2011, 3, 123.

[21] B. Hajikhani, T. Motallebi, J.Norouzi, A. Batiar, R. Bagheri, S. Asgari, L. Chamani-TabrizReprod
Infertil, 2013, 14, 29.

[22] F. Donnarumma, S. Sergi, C. Indorato, G. Masei, R. Monnanni, P. Nicoletti, et dlClin Microbiol, 2010,
48, 1297.

[23] PE. Fournier, H. Riche€lin Infect Dis, 2006, 1, 692.

[24] L. Tao, B. Hu, VD. Rosenthal, X. Gao, L. Hat J Infect Dis, 2011, 15, 774.

361
www.scholar sresear chlibrary.com



