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Abstract 
 
 Increasing carbapenem resistance led to difficulties in treatment of multidrug-resistant 
(MDR) A. baumannii infections. We aimed to investigate the  carbapenemase genes in MDR 
A.baumanii isolates.  A total of 80 MDR A. baumannii strains were studied by multiplex PCR 
with the hyplex® CarbOxa ID test system. It involves amplification of  blaOXA-51-like, blaOXA-23-

like, blaOXA-40-like and blaOXA-58-like gene families and hybridisation of the PCR products to 
specific oligonucleotide probes in an ELISA-based system.  
All isolates were resistant against imipenem and meropenem while susceptible to colistin. The 
the intrinsic gene of A. baumannii was detected from 77 (96.25% ) strains. The presence of   
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blaOXA 23-like , blaOXA 58-like  and  blaOXA 40-like genes were demonstrated in 48 (60%), 12 (15%), 
and 8 (10%) isolates, respectively.  The blaOXA 23-like was a common gene and colistin was a 
rare option for treatment of MDR A. baumannii infections  in southeast of Turkey. 

Key words:  MDR A. baumannii, hyplex® CarbOxa ID, blaOXA-23-like, blaOXA-40-like and blaOXA-58-

like 

 
 

Introduction 
 
Acinetobacter baumannii is an opportunistic pathogen causing nosocomial infections and 

outbreaks worldwide, especially in the intensive care units (ICUs) [1,2]. Carbapenems have 

been frequently used for the treatment of infections due to multidrug-resistant (MDR) A. 

baumannii isolates. However, currently the increasing resistance to these antimicrobial agents 

led to difficulty in treatment of MDR A.baumannii infections [3,4].  

  

The resistance mechanisms for these antibiotics are efflux pump overexpression, decreased 

permeability, and carbapenemase production. Many studies showed that among 

carbapenemases carbapenem-hydrolyzing class D beta-lactamases (CHDLs) are the most 

common cause of carbapenem resistance in A. baumannii [4-6]. 

 Carbapenem-hydrolyzing class D beta-lactamases were grouped into six subclasses including 

OXA-51-like, OXA-23-like, OXA-24/40-like, OXA-58-like, OXA-143-like, and OXA-235-

like beta-lactamases (7,8). OXA-51-like beta-lactamases are known as chromosomal beta-

lactamases while the others are known as acquired beta lactamases. Worldwide, OXA-23-like 

enzymes are the most common CHDLs [1–9]. 

 

In Turkey, studies regarding CHDLs and their epidemiology in A.baumannii were limited. 

Especially in Southeast of Turkey, there was no available data about the distribution of 

CHDLs in nosocomial MDR A.baumannii isolates belonging to recent years. In current study 

we aimed to investigate the types of CHDL genes and their epidemiology in MDR 

A.baumannii. In addition with this study we aimed to determine antibiotic susceptibilities of 

these strains. 
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Materials and methods 

Patients and study design: 

A total of 80 MDR A.baumannii strains isolated from variable clinical samples of 

hospitalized patients with the diagnosis of nosocomial infection were included in this study.  

Non MDR A.baumannii isolated samples and the patients colonized with A. baumannii were 

excluded. In the study, the microorganism was defined as multidrug resistant if it was 

resistant to one of the carbapenem group of antibiotics and resistant to more than three of the 

following antimicrobial agents: amikacin, ceftazidime, ciprofloxacin, piperacillin/tazobactam, 

and tetracycline. The diagnosis of hospital acquired infection was determined on the basis of 

diagnostic criteria of “Center for Disease Control and Prevention” for hospital-acquired 

infection [10]. According to this criteria, hospital-acquired infection was defined as “one that 

was neither present, nor incubating at the time of the patient’s admission but had its onset 

during hospitalization.” [10]  

 

Identification of strains and antibiotic susceptibility testing: 

Microbiological analyses were performed in clinical microbiology laboratories of Dicle 

University Medicine Faculty Hospital. The samples were inoculated in Eosin Metilen Blue 

Agar and Blood Agar in the laboratory and incubated for a period of 18 to 24 hours at 37°C in 

an incubator (WTB Binder, Tuttlingen, Germany). At the end of this period, identification of 

microorganisms and antibiotics-susceptibility testing were performed with PHOENIX 100 

(Becton Dickinson, Franklin Lakes, NJ). Antimicrobial susceptibilities of Acinetobacter 

baumannii isolates against tigecycline and netilmicin were performed by the disk diffusion 

test (Oxoid, Hampshire, England). Susceptibility tests were performed following 

recommendations of the Clinical Laboratory Standards Institute [11]. Antimicrobial 

susceptibility for Tigecycline was performed according to the criterias for A.baumannii of 

Jones RN et al [12]. 

 

Detection of carbapenem-hydrolyzing class D beta-lactamases (CHDLs) by molecular 

method 

In this study,  the hyplex® CarbOxa ID test system - a qualitative in vitro diagnostic tool- was 

used. The hyplex®CarbOxa ID method involves amplification of genes for the identification 
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of A. baumannii and the blaOXA-23, blaOXA-40 and blaOXA-58 gene families, by multiplex PCR 

and hybridisation of the PCR products to specific oligonucleotide probes in an ELISA-based 

system. 

 

Pure bacterial cells were used as sample material. A single bacterial colony was suspended in 

300 µl hyplex ® Lysis Buffer and  incubated in a thermal block (99˚C) for 10 minutes. After a 

centrifugation step  of  2 minutes at 10,000 rpm, 5 µl supernatant was used for amplification. 

It was added to the mixture comprising primers, nucleotides, buffer and DNA polimerase 

enzyme provided by the manufacturer. After initial denaturation of  DNA at 94˚C for five 

minutes,  amplification continued with 35 cycles consisting 25 seconds at 94˚C, 25 seconds at 

52˚C for binding of primers and 45 sec at 72˚C. PCR was completed with final extension of 3 

minutes at 72˚C.  

 

Using a hybridisation buffer, hybridisation of complementary sequences were detected using 

the ELISA principle. After several stringent wash steps, a peroxidase (POD) conjugate was 

added. This conjugate binds highly specifically to the labelling of the single strand of the PCR 

product bounded to the oli-gonucleotide probe. After further wash steps, tetramethylbenzidin 

(TMB) substrate solution, which produces a blue colour when converted by POD, was added. 

This reaction was stopped by adding a stop solution. A colour change to yellow was observed. 

Extinction of the various wells was then measured in a photometer at a wavelength of 450 nm. 

Positive signals indicated specific amplification of certain DNA sequences,  thus the presence 

of the corresponding genes in the sample. 

 

Results and discussions 

Of the 80 strains included in this study, 46 (57%) strains belonged to males and 34 (23%) to 

females. Average age of the patients was 46.4375 ± 28.78899. A total of 32 (40%) strains 

were isolated from sputum samples, 21 (26%) blood samples, 11 (14%) wound swabs, 10 

(12%) the catheter swabs, 5 (6%) urine samples. One strain was isolated from the drain fluid. 

All isolates (100%) were found to be susceptible to colistin. A total of 22 (27.5 %) strains 

were susceptible to netilmicin. Among the isolated strains, 18 (22.5%) strains were 

susceptible, 62 (77.5%) were resistant to tigecycline. Thirteen (16.25%) strains were 
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susceptible to amikacin while ten (12.5%) were susceptible to trimethoprim-

sulfamethoxazole. All of the strains were resistant against any remaining tested antibiotics 

(ampicillin-sulbactam, piperacillin-tazobactam, ceftazidime, cefepime, cefotaxime, 

ceftriaxone, imipenem, meropenem, tobramycin, ciprofloxacin). 

 

Among the strains, 77 (96.25% ) were positive for blaOXA-51-like , the intrinsic gene for the 

identification of A. baumannii.  The blaOXA-23-like genes were detected in 48 (60%) strain, 

while blaOXA-58-like and blaOXA-40-like genes in 12 (15%) and 8(10%) strains, respectively. 

Among the strains, 65  (81.25%) of them had at least one gene group of blaOXA-23-like, blaOXA-

58-like or blaOXA-40-like genes.  Distribution of OXA carbapenemase genes among intensive care 

units is shown in Table 1. 

 

Table 1: Distribution of oxacillinase genes among intensive care units 
 

Intensive care units blaOXA23-like blaOXA58-like blaOXA40-like 

Internal medicine   12     1     2 

Neurology 8 3 - 

Pulmonary diseases 7 - - 

Pediatrics  5 1 3 

General surgery 3 1 - 

Anaesthesiology and reanimation 1 - 3 

Cardiology     3      -     - 

Burn unit 1 2 - 

Neurosurgery 2 1 - 

Other clinics 6 3 - 

Total 48 12 8 
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Treatment of nosocomial infections caused by MDR A. baumannii has become increasingly 

difficult. Carbapenems, sulbactam-cefoperazone, colistin and tigecycline are effective 

antibiotics against A. baumannii strains showing multi-drug resistance. However, currently 

many strains have become resistant to these antibiotics [13-15]. In our study all of the strains 

were resistant to carbapenems, 77.5 % of strains were resistant to tigecycline. All of our 

strains were susceptible to colistin. According to our data we suggested that treatment of 

MDR A.baumannii infections was a significant problem in our hospital. Consistent with the 

studies from Turkey and other countries, we observed that colistin was one of rare options for 

the treatment of MDR A.baumannii infections [16,17]. In some countries tigecycline was 

found to be an effective agent for MDR A.baumannii strains in vitro. In a Pakistan study [18] 

80% of MDR A.baumannii strains showed resistance for tigecycline while in a Turkey study 

[17] 94% of MDR A.baumannii strains were resistant for tigecycline. In our study we found 

that tigecycline was not an effective antimicrobial agent for MDR A.baumannii strains in our 

hospital. 

 

Among the carbapenemases, carbapenem-hydrolyzing class D beta-lactamases are considered 

the most prevalent cause of carbapenem resistance in A. baumannii [4-6]. The CHDLs in A. 

baumannii can be grouped into six subclasses: chromosomal OXA-51-like, acquired OXA-

23-like, OXA-24/40-like, OXA-58-like, OXA-143-like, and OXA-235-like beta lactamases 

[7,8]. OXA-23-like enzymes are the most common CHDLs and have been reported 

worldwide [1-9].  

 

However, the distribution of CHDLs are changing according to the countries by the years.  

In a study conducted in Croatia, the molecular epidemiology and the genetic basis of 

carbapenem resistance was investigated in 185 MDR A. baumannii isolates during 2009–

2010. In this study 35 % of the strains were resistant to both imipenem and meropenem. 

ISAba1-driven over expression of the intrinsic blaOXA-51-like gene was observed in all 

carbapenem resistant isolates, and 69% of these also produced acquired OXA-type 

carbapenemases. The presence of blaOXA-58-like, blaOXA-24/40-like, and blaOXA-23-like genes was 

demonstrated in 33 %, 27 % and 9 % of carbapenem-resistant isolates, respectively. None of 

the isolates harbored the bla IMP, bla VIM, bla SIM, bla NDM or bla PER β-lactamase genes,  

26 



 

SMU Medical Journal, Volume – 2, No. 2, July 2015 

 

while bla TEM-1 was detected in five carbapenem-and ampicillin/sulbactam-resistant isolates. 

Sequence group determination showed a high prevalence (81 %) of isolates belonging to the 

International clonal lineage (ICL)-I, although the majority (80 %) of isolates carrying 

acquired carbapenemase genes belonged to the ICL-II. Random amplified polymorphic DNA 

analysis and multilocus-sequence typing of a subset of carbapenem-resistant isolates revealed 

a low degree of genetic variability within both ICL-I and ICL-II populations, irrespective of 

the genetic basis of carbapenem resistance. The authors suggested that an increasing trend 

toward carbapenem resistance was observed for A. baumannii in Croatia, and the emergence 

of ICL-II strains producing a variety of acquired carbapenemases [19]. 

 

In a Pakistan study, the researchers collected 90 Acinetobacter isolates from patients with 

secondary or nosocomial infections. Of the 90 isolates, 59 were found resistant to 

carbapenem. Among oxacillinases (OXA) genes, blaOXA-51-like was common in all isolates 

including combination with blaOXA-23-like in fourteen isolates; however, blaOXA-24-like and 

blaOXA-58-like were completely absent. Among metallo-β-lactamase (MBL) genes, only 

blaNDM-1 was found in one isolate while the other three genes; blaIMP, blaVIM, and blaSIM 

were completely absent. None of the isolates were found to harbour blaCTX-M gene [18]. 

In a China study, 57 carbapenem resistant A.baumannii strains and 20 non carbapenem 

resistant A.baumannii strains were studied. The ISAba1- blaOXA-23-like gene was detected in all 

57 CRAB isolates but was detected in none of the non-CRAB isolates. Pulsed-field gel 

electrophoresis (PFGE) revealed that clones A and B were the dominant genotypes, and all 

blaOXA-23-like gene positive strains were classified as either clone A or B strains. ST75 and 

ST137 were the most prominent sequence types (STs). A. baumannii isolates of clone A, C 

and F were all demonstrated to be genetically similar to the previously identified European 

clone II. It was concluded that ST75- and ST137-type CRAB isolates that produced the 

blaOXA-23-like gene with an upstream ISAba1 contributed to the nosocomial outbreaks [20]. 

In another China study, the researchers characterized the molecular epidemiology of 174 non-

repetitive clinical isolates of A. baumannii collected in 2009. These isolates harbored A. 

baumannii intrinsic gene blaOXA-51-like. 74 out of 174 isolates were identified as 

carbapenemase-producing strains, among which blaOXA-23 gene was found in 71 isolates. 

These 74 carbapenemase expression strains could be divided into four genotypes by 
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enterobacterial repetitive intergenic consensus (ERIC)-PCR, with 19, 17, 33 and 5 clones in 

each group. They also found that four imipenem resistant isolates carrying blaOXA-23-like gene 

without showing carbapenemase phenotype. They suggested that the blaOXA-23-like gene is the 

common carbapenemase gene among carbapenem-resistant Acinetobacter spp. isolates and 

clonal spread of carbapenemase-producing isolates may be one important factor which results 

in the high carbapenem resistance rate [21]. 

  

In a Taiwan study, during 2007, researchers collected 291 nonrepetitive A baumannii isolates. 

Among 142 imipenem-resistant isolates, 30 harbored the blaOXA-23-like. These imipenem-

resistant isolates with blaOXA-23-like were also resistant to other antimicrobial agents, except 

colistin. The PCR methods showed the presence of blaOXA-51-like in all isolates. The blaOXA-23-

like gene was detected in the plasmids of 6 isolates. Tn2006 was present in 22 (73.3%) isolates, 

and Tn2008, in 6 other isolates (26.7%). Two strains had blaOXA-23–ΔATPase but lacked 

upstream ISAba1. They concluded that the high prevalence of blaOXA-23-harboring imipenem-

resistant A.baumannii might be attributed to the transposition event of Tn2006 [22]. 

In a Poland study, OXA encoding genes and presence of ISAba1 were investigated. PCR 

analysis showed the presence of blaOXA-51-like gene and ISAba1 in all isolates. 46 strains 

carried blaOXA-51-like and blaOXA-23-like genes while 48 blaOXA-51-like and blaOXA-40-like genes. 

Three isolates carried: blaOXA-51-like, blaOXA-23-like and blaOXA-40-like genes. Seven strains 

encoded a blaOXA-51 carbapenemase but were negative for enzymes belonging to the other 

families tested [23]. 

 

In India, Tiwari et al. established the emergence of OXA-51 in clinical strains of A. 

baumannii in India which suggests its role in carbapenem resistance [24]. 

In an Iran study, among imipenem resistant isolates with blaOXA-51-like gene, 88.7% carried 

blaOXA-23-like, 1.6% carried blaOXA-40-like, and 3.2% had blaOXA-58-like resistance genes. Ninety 

percent of isolates contained ISAba1 element and in 74.2% of imipenem resistant isolates, 

ISAba1 was located in upstream of blaOXA-23-like [25]. 

 

In Turkey, the first report of OXA-24/40 carbapenemases  in A. baumannii were presented in 

Izmir [26]. Çiçek AÇ et al. collected 101 clinical strains. By multiplex PCR, all strains were 
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positive for blaOXA-51-like, 79 strains carried blaOXA-23-like and one strain carried blaOXA-40-like. In 

79 strains, blaOXA-51-like and blaOXA-23-like were found together. ISAba1 element was detected in 

81 strains, and in all cases it was found upstream of blaOXA-51. GES-type carbapenemases 

were found in 24 strains while blaPER-2, blaVEB-1, blaNDM-1, blaIMP- and blaVIM-type 

carbapenemases were not observed [16].  A study conducted in Ankara, Turkey reported that 

carbapenem-resistant invasive A. baumannii isolates carrying the blaOXA-23-like gene became 

more prevalent and replaced isolates carrying the blaOXA-58-like carbapenemase gene through 

the 7 years [17]. 

 

Conclusions 

In our presented study, 90% of strains were positive for blaOXA-51-like, the intrinsic gene for A. 

baumannii. Among the isolates, 70% was positive for blaOXA-23-like, 27% for blaOXA-58-like and 

26% for blaOXA-40-like. In the light of our data we can suggest that blaOXA-23-like was common in 

MDR A.baumannii isolates of southeast of Turkey but the rate of blaOXA-58-like and blaOXA-40-like 

were in substantial levels. 

 

In conclusion, treatment of MDR A.baumannii infections still remains as a significant 

problem in our hospital. Colistin was one of rare options for the treatment of MDR 

A.baumannii infections. For the development of new treatment strategies for MDR 

A.baumannii infections, antibiotic resistance patterns of these microorganisms and antibiotic 

resistance mechanisms must be determined. 

 
 
Acknowledgement 
 
This research was approved by the local ethical committee of Dicle University Medical 

Faculty and was supported by the Dicle University Scientific Research Projects Coordination 

Office (DUBAP) [grant number 12-TF-77]. 

 

References 
 

1. Peleg, A.-Y., Seifert, H. and Paterson, D.-L. (2008) Acinetobacter baumannii: 
emergence of a successful pathogen. Clin. Microbiol. Rev. 21, 538–582. 

 
29 



 

SMU Medical Journal, Volume – 2, No. 2, July 2015 

 
2. Higgins, P.-G., Dammhayn, C., Hackel, M., et al.(2010) Global spread of carbapenem 

resistant Acinetobacter baumannii. J.Antimicrob. Chemother. 65, 233–238. 
 

3. Afzal-Shah, M., Woodford, N. and Livermore, D.-M. (2001) Characterization of 
OXA-25, OXA-26 and OXA-27, molecular class D beta-lactamases associated with 
carbapenem resistance in clinical isolates of Acinetobacter baumannii. Antimicrob. 
Agents Chemother. 45, 583–588. 

 
4. Munoz-Price, L.-S. and Weinstein, R.-A.(2008) Acinetobacter infection. N. Engl. J. 

Med. 358, 1271–128. 
 

5. Háeritier, C., Poirel, L., Lambert, T., et al. (2005) Contribution of acquired 
carbapenem-hydrolyzing oxacillinases to carbapenem resistance in Acinetobacter 
baumannii. Antimicrob. Agents Chemother. 49, 3198–3202. 

 
6.  Walther-Rasmussen, J. and Hoiby, N. (2006) OXA-type carbapenemases. J. 

Antimicrob. Chemother. 57, 373–383. 
 

7. Poirel, L., Naas, T. and Nordmann, P. (2010) Diversity, epidemiology, and genetics of 
class D beta-lactamases. Antimicrob. Agents Chemother. 54, 24–38. 

 
8. Higgins, P.-G., Perez-Llarena, F.-J., Zander, E., et al. (2013) OXA-235, a novel class 

D beta-lactamase involved in resistance to carbapenems in Acinetobacter baumannii. 
Antimicrob. Agents Chemother. 57(5), 2121–2126. 

 
9. Naas, T. and Nordmann, P. (1999) OXA-type beta-lactamases. Curr. Pharm. Des. 5, 

865–879. 
 

10. Horan, T.C., Andrus, M., Dudeck M.A.. (2008) CDC/NHSN surveillance definition of 
health care-associated infection and criteria for specific types of infections in the acute 
care setting. Am J Infect Control. 36, 309–332. 

 
11. Clinical and Laboratory Standards Institute. Performance standards for antimicrobial 

susceptibility testing; 21st informational supplement. (2011) CLSI M100-S21. Wayne, 
PA: Clinical and Laboratory Standards Institute. 

 
12. Jones, R.N., Ferraro, M.J., Reler, L.B., et al. (2007) Multicenter studies of tigecycline 

disk diffusion susceptibility results for Acinetobacter spp. J Clin Microbiol. 45(1), 
227-230. 

 
13. Tekin, R., Yolbas, I., Dal, T., Okur, M.H., Selçuk, C.T. (2013) The evaluation of 

patients with burns during fifteen years period. Clin Ter. 164(5), 385–389. 
 

14. Deveci, Ö., Dal, T., Tekin, R., Bozkurt, F., Tekin, A., Dayan, S. (2013) Carbapenem 
resistance in Acinetobacter baumannii: where is it heading? Infez Med. 21(3), 211–
215. 

30 



 

SMU Medical Journal, Volume – 2, No. 2, July 2015 

 
15. Dal, T., Aksu, B., Pagès, J-M., Over-Hasdemir, U.(2013) Expression of the adeB gene 

and responsiveness to 1-(1-naphthylmethyl)-piperazine and phenylalanyl-arginyl-β- 
naphthylamide in clinical isolates of Acinetobacter baumannii. J Antimicrob 
Chemother. 68(5), 1200–1202.  
 

16. Cicek, A.C., Saral, A., Iraz, M., Ceylan, A., Duzgun, A.O., Peleg, A.Y., et al. (2014) 
OXA- and GES-type β-lactamases predominate in extensively drug-resistant 
Acinetobacter baumannii isolates from a Turkish University Hospital. Clin Microbiol 
Infect. 20(5), 410-415. 

 
17. Ergin, A., Hascelik, G., Eser, O.K. (2013) Molecular characterization of oxacillinases 

and genotyping of invasive Acinetobacter baumannii isolates using repetitive 
extragenic palindromic sequence-based polymerase chain reaction in Ankara between 
2004 and 2010. Scand J Infect Dis. 45(1), 26–31.  

 
18. Hasan, B., Perveen, K., Olsen, B., Zahra, R. (2014) Emergence of Carbapenem 

resistant Acinetobacter baumannii in the hospitals from Pakistan. J Med Microbiol. 63, 
50–55. 

 
19. Vranić-Ladavac, M., Bedenić, B., Minandri, F., Ištok, M., Bošnjak, Z., Frančula-

Zaninović, S., et al. (2014) Carbapenem resistance and acquired class D beta-
lactamases in Acinetobacter baumannii from Croatia 2009-2010. Eur J Clin Microbiol 
Infect Dis. 33(3), 471-478. 

 
20. Dai, W., Huang, S., Sun, S., Cao, J., Zhang, L.(2013) Nosocomial spread of 

carbapenem-resistant Acinetobacter baumannii (types ST75 and ST137) carrying 
blaOXA-23-like gene with an upstream ISAba1 in a Chinese hospital. Infect Genet 
Evol. 14, 98–101.  

 
21. Chen, Z., Liu, W., Zhang, Y., Li, Y., Jian, Z., Deng, H., et al. (2013) Molecular 

epidemiology of carbapenem-resistant Acinetobacter spp. from XiangYa Hospital, in 
Hunan Province, China. J Basic Microbiol. 53(2), 121–127.  

 
22. Lee, M-H., Chen, T-L., Lee, Y-T., Huang, L., Kuo, S-C., Yu, K-W., et al. (2013) 

Dissemination of multidrug-resistant Acinetobacter baumannii carrying Bla(OxA-23) 
from hospitals in central Taiwan. J Microbiol Immunol Infect. 46(6), 419-424.. 

 
23. Nowak, P., Paluchowska, P., Budak, A. (2012) Distribution of blaOXA genes among 

carbapenem-resistant Acinetobacter baumannii nosocomial strains in Poland. New 
Microbiol. 35(3), 317–325. 

 
24. Tiwari, V., Kapil, A., Moganty, R.R. (2002) Carbapenem-hydrolyzing oxacillinase in 

high resistant strains of Acinetobacter baumannii isolated from India. Microb Pathog. 
53(2), 81–86.  

 
25. Sohrabi, N., Farajnia, S., Akhi, M.T., Nahaei, M.R., Naghili, B., Peymani, A., et al.  

 
31 



 

SMU Medical Journal, Volume – 2, No. 2, July 2015 

 
(2012) Prevalence of OXA-type β-lactamases among Acinetobacter baumannii 
isolates from Northwest of Iran. Microb Drug Resist. 18(4), 385–389.  
 

26. Sarı, A.N., Biçmen, M., Gülay, Z. (2013) The first report on the outbreak of OXA-
24/40-like carbapenemase-producing Acinetobacter baumannii in Turkey. Jpn J Infect 
Dis. 66(5), 439–442.  

 

   
Authors Column   

 
   
SMU Medical Journal, Volume – 2, No. – 2, July, 2015,  PP. 21 – 32. 
© SMU Medical Journal 
 
 
 
 

Dr. Nida OZCAN did MD from Ankara University (Faculty of 
Medicine) during 1992 – 1998. She  further did MD  from Dicle 
University (Faculty of Medicine, Dept. of Medical Microbiology) 
during 2010 – 2014.  
 
Dr. Nida OZCAN acted as General practitioner at Alatosun Cottage 
Hospital, Diyarbakır, Turkey during 1999-2004 and  at Bağıvar 
Cottage Hospital, Diyarbakır, Turkey  during 2004-2010. Presently she 
is attached with the Department of Medical Microbiology at Dicle 
University Sur/Diyarbakır, Turkey.  


