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Abstract: In view of the high rate and rapid spread of multidrug-resistant (MDR) Acinetobacter baumannii causing nosocomial infections especially in ICUs, this study was conducted to elucidate the antimicrobial susceptibility and the molecular epidemiology of the A. baumannii isolated from nosocomial infections in 3 ICUs in the El-Zaitoun Specialized Hospital, Cairo. During a 7-month study period, a total of 20 A. baumannii were isolated from nosocomial infections and environmental sources in the 3 ICUs. Susceptibility of the isolates to different antimicrobials was determined by the disk diffusion method. Molecular typing of all isolates was performed using the random amplified polymorphic DNA (RAPD)-PCR assay. A. baumannii were most frequently isolated from endotracheal aspirates (14), 4 strains from post-operative wound infection and 2 from environmental samples. All isolates were MDR and were totally resistant to imipenem, ampicillin/sulbactam, ceftazidime, ciprofloxacin, piperacillin/tazobactam and ceftriaxone. A high resistance rate was observed to amikacin and trimethoprim/sulfamethoxazole (90% each) gentamicin (85%) and doxycycline (75%).  Molecular typing revealed circulation of 8 RAPD-fingerprints, of which fingerprint A accounted for 50% of A. baumannii strains including the 2 environmental isolates. Fingerprint B comprised 20% while the other isolates showed different RAPD-fingerprints. In conclusion, there was an increase in the rate of MDR A. baumannii in the ICUs which necessitates the implementation of an appropriate antibiotic policy. The intrahospital spread of especially one RAPD fingerprint of A. baumannii and its isolation from environmental sources emphasize the need of strict adherence to infection control measures in hospitals as well as the value of molecular typing to investigate spread of infection.
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1. Introduction
Acinetobacter species, especially A. baumannii, have been increasingly reported as significant microorganisms involved in various nosocomial infections and several hospital outbreaks especially in intensive care units (ICUs) (Seifert et al., 2005, Wilks et al., 2006, Munoz-Price and Weinstein, 2008). Apart from being intrinsically resistant to certain classes of antibiotics, A. baumannii strains can acquire resistance easily to a wide variety of antibacterial agents (Friedland et al., 2003, Wroblewska et al., 2007). Extensive use of antimicrobial chemotherapy within hospitals has contributed to the emergence and increase in the number of A. baumannii strains that are resistant to a wide range of antibiotics, including broad-spectrum beta-lactams, aminoglycosides, and fluoroquinolones (Salazar de Vegas et al., 2007, Cetin et al. 2009). 
Besides resistance to antibiotics, difficulty to control A. baumannii nosocomial infections and outbreaks is also attributed to the ability of these bacteria to survive in the hospital environment. A. baumannii does not have fastidious growth requirements and is able to grow at various temperatures and pH conditions and to persist in either moist or dry conditions in the hospital setting (Wendt et al., 1997). These properties favor the transmission of A. baumannii between patients, either via human reservoirs or via inanimate materials (Zarrilli et al., 2007). 
Understanding the epidemiology of nosocomial A. baumannii infections is essential to develop effective strategies to control their spread. The use of modern molecular techniques, such as pulsed-field gel electrophoresis (PFGE) and polymerase chain reaction-based typing, has shown to be suitable for the investigation of hospital outbreaks (Prashanth and Badrinath, 2005). 
PFGE has been validated as a useful epidemiologic tool to study A. baumannii outbreak and is considered as the gold standard of epidemiological typing (Prashanth and Badrinath, 2005, Seifert et al., 2005). However, this method is cumbersome, time consuming and expensive. Random Amplified Polymorphic DNA (RAPD)-PCR is a rapid and simple method with a similar sensitivity and specificity as PFGE. RAPD-PCR has a particular significance in the epidemiological tracing because of the nature of RAPD profiling that generates fingerprints as well as it can be applied to detect polymorphism in a wide variety of organisms (Menichetti et al., 2000, Uma Karthika et al., 2009, Trajkovska-Dokic et al., 2011). In RAPD-PCR, random primer sequences may be used in organisms where a specific genome sequence is not known. Random parts of the organism genome are produced, which are expected to be identical among related species, and so similar banding patterns should be produced in gel electrophoresis (Seifert et al., 1994). 
The objective of the present study was to elucidate the antimicrobial susceptibility and molecular epidemiology of A baumannii isolated from nosocomial infections t in 3 ICUs at El-Zaitoun Specialized Hospital, Cairo.

2. Materials and Methods
Bacterial Isolates
This study was conducted in 3 different ICUs in El-Zaitoun Specialized Hospital, Cairo, during the period from June to December, 2011. A total of 20 strains of A. baumannii were isolated from different clinical samples collected from patients who developed nosocomial infections as well as from medical devices, patient-associated objects and room equipment from the patients' environment. Nosocomial infections were defined by standard Centers for Diseases Control and Prevention definition (Garner et al., 1996).

Bacterial Culture and Antimicrobial Susceptibility
All the specimens from patients and environment were cultured on blood agar media under aerobic conditions at 37ᵒC for 24 hours. Isolates were identified as members of the genus Acinetobacter by Gram staining and biochemical analyses and were confirmed as A.baumannii by Analytical Profile index 20 NE (API 20 NE) (BioMérieux, France). All A. baumannii strains were stored at -20ᵒC in nutrient broth (Oxoid, England) containing 20% glycerol, until performing the genotyping analysis.
Susceptibility of the isolates to different antimicrobial agents was determined by the disk diffusion method following the Clinical Laboratory Standards Institute guidelines (CLSI, 2010). The antimicrobial agents used were: ampicillin/ sulbactam, ceftazidime, ciprofloxacin, imipenem, gentamicin, amikacin, piperacillin/tazobactam, ceftriaxone, doxycycline, trimethoprim/sulfamethoxazole (Oxoid, England).  A. baumannii isolates were defined as MDR if they were resistant to representative antibiotics of at least three different classes of antimicrobial agents (Falagas et al., 2006).


Molecular Typing
The genetic relatedness of A. baumannii isolates was determined by Random amplified polymorphic DNA (RAPD)-PCR analysis (Figure 1). Total DNA was extracted using MagNA pure compact nucleic acid isolation kit (Roche, Germany) according to manufacturer’s protocol.
The RAPD-PCR fingerprinting was performed according to Chang et al., (2009) with 0.1 ng of A. baumannii DNA, 0.1 mM of primer p1281 (5'-AACGCGCAAC-3') and p1283 (5'-GCGATCCCCA-3'), and standard PCR reagents (Roche, Germany). PCR amplification was performed using a thermal cycler (Hybaid Omnigene, UK) and the cycling program was as follows: initial denaturation cycle at 94ᵒ C for 10 minutes; 36 cycles at 94ᵒC for 1 minutes, 45ᵒC for 1 minute, and 72ᵒC for 1 minute 30 seconds; and final cycle at 72ᵒC for 10 minutes. The RAPD products were separated by electrophoresis in 2% agarose gel then visualized by UV illumination. A molecular size standard DNA marker was included on gel. The RAPD profiles were analyzed using the Gel-Pro Analyzer software (Media Cybernetics, USA). If the isolates had the same RAPD profiles, the second primer was used to confirm their identical genetic backgrounds.
[image: C:\Users\Rasha\Desktop\Untitled.png]









 (
Figure
 
1. RAPD 
F
ingerprints of 
9 A. 
baumannii
 
I
sol
a
tes
      
M: DNA marker
)



3. Results
Of the 20 A.baumannii isolates, 14(70%) were isolated from endotracheal aspirates (ETA) of patients suffering from ventilator-associated pneumonia, 4(20%) from post-operative wound infection, while 2(10%) were from environmental sources; ventilator humidifier and the surface of a bedside table.
The antimicrobial susceptibility patterns showed that all the A. baumannii isolates were MDR. All isolates were imipenem resistant and were also totally resistant to ampicillin/sulbactam, ceftazidime, ceftriaxone, ciprofloxacin, and piperacillin/tazobactam. A high resistance rate was also observed to amikacin and trimethoprim/sulfamethoxazole (90% each) gentamicin (85%) and doxycycline (75%)  (Table 1). 
Various antimicrobial drug susceptibility patterns were detected as shown in table 1.  The first pattern (I) consisted of 13(65%) out of the 20 A.baumannii which were resistant to all the antibiotics. The 2 environmental isolates belong to pattern I. Two (10%) of the A.baumannii isolates were resistant to all antibiotics except doxycyline (pattern II) while another 2(10%) strains were susceptible only to doxycline and gentamicin (pattern III). The rest of the isolates (3/20; 15%) showed different susceptibility patterns to gentamicin, amikacin, doxycycline and trimethoprim/ sulfamethoxazole.

1 - عمر سليمان هو الشخص الأقوى فى الدولة بالنسية للنظام الفاسد بل هو الذى يُدير ويحرك الأمور حتى الأن وهو الضامن الأول والأخير لبقاء دولتهم وأنقاذهم من السجون والمشانق . 

2- عمر سليمان هو مرشح الفلول ومؤيدى العسكرى وهو الضامن لظهور الحزب الوطنى فى ثياب جديدة .

3 - عمر سليمان كان رئيساً لجهاز المخابرات المصرية فى عهد المخلوع وكان رئيساً لجهاز المخابرات وقت الثورة حينما أعلن من قبل انه دخل الى البلاد بعض المجاهدين من حركة فتح وحماس وساعدوا فى قتل الثوار وتم رصدهم حينما دخلوا من سيناء وغيرها فلماذا لم يتم القبض عليهم ولماذا لا يحاكم بتهمة التقصير فى عملهُ ؟

3 - عمر سليمان كان نائباً لرئيس الجهورية يوم 29 يناير واشرف على مجزرة موقعة الجمل فلماذا لم يتم محاكمة بصفتهُ أحد المسؤلين فى الدولة عن مثل هذا الحادث ؟

4 - عمر سليمان شهد فى حق مبارك وقال انه لم يأمر بإطلاق النار بل وقال على المخلوع السيد الرئيس حسنى مبارك أكثر من مرة وبان عليه أيضاً شدة الحزن وهو يقوم بالقـاء خطاب التنحى مما يدل انه الذراع الأيمن للمخلوع مبارك .

5 - لقب عمر سليمان عبر وسائل الأعلام العالمية بشتى أنواعها بأنه الجزار نظراً لتاريخة الذى يحمل الكثير من التعذيب والمعتقلات لكثير من السياسين ومعتقلى الدول الأخرى .

6 - عمر سليمان شخص يكره الجمعات الأسلامية وخاصة الاخوان المسلمون وأشرف على تعذيبهم من قبل فى المعتقلات . 

7 - نشرت كثير من وسائل الأعلام العملاقة العالمية بأن عمر سليمان عميلاً لـ CIA فى مصر وأن عمر سليمان هو الرجل الإسرائيلي الأول في مصر . 

8 - عمر سليمان هو المساعدة الاول فى الحرب ضد القاعدة . 

9 - عمر سليمان هو أول من يقف وراء صفقة الغاز مع إسرائيل والتى أصابتنا الأن بحالة من العناء الشديد وكانت أحد أسباب قيام الثورة .RAPD-PCR fingerprinting yielded 8 RAPD profiles among the 20 A. baumannii isolates designated from A to H; these are listed in table (2) together with the antibiogram data. Fingerprint A predominated, collectively accounting for 10(50%) of the strains (8 from patients and 2 from environment) isolated from the 3 ICUs. Four strains (20%) showed a different RAPD-fingerprint designated as fingerprint B. On the other hand 6(30%) A. baumannii isolates presented different RAPD patterns. No correlation was found between the typing results and the time of sampling or the origin of the strains. 
All isolates belonging to fingerprint A were resistant to all the antibiotics tested (pattern I), while fingerprint B included 4 strains sensitive to doxycycline ± gentamycin (patterns II, III). Fingerprints C, D and E comprised isolates resistant to all antibiotics (pattern I), whereas the remaining showed different patterns of antibiotic susceptibility (table 2).


Table 1. Antimicrobial Susceptibility and Antibiotypes of the 20 A. baumannii Isolates
	Antibiotic
	I
n.13*
	II
n.2
	III
n.2
	IV
n.1
	V
n.1
	VI
n.1
	Total no. (%)

	
	
	
	
	
	
	
	S
	R

	Ampicillin/ sulbactam
	R
	R
	R
	R
	R
	R
	0(0)
	20 (100)

	Ceftazidime
	R
	R
	R
	R
	R
	R
	0(0)
	20 (100)

	Ciprofloxacin
	R
	R
	R
	R
	R
	R
	0(0)
	20 (100)

	Imipenem
	R
	R
	R
	R
	R
	R
	0(0)
	20 (100)

	Gentamycin
	R
	R
	S
	S
	R
	R
	3(15)
	17(85)

	Amikacin
	R
	R
	R
	S
	R
	S
	2(10)
	18(90)

	Piperacillin/ tazobactam
	R
	R
	R
	R
	R
	R
	0(0)
	20 (100)

	Ceftriaxone
	R
	R
	R
	R
	R
	R
	0(0)
	20 (100)

	Doxvcycline
	R
	S
	S
	R
	R
	S
	5(25)
	15 (75)

	Trimethoprim/sulfamethoxazole
	R
	R
	R
	R
	S
	S
	2(10)
	18(90)


*including environmental samples; S-sensitive; R-resistant


Table 2. RAPD Fingerprints of all A. baumannii Isolates, their Source and Antimicrobial Susceptibility Pattern
	Fingerprint
no.(antibiotype) 
	Sample (no.)
	Antimicrobial susceptibility pattern

	
	
	Sensitive
	Resistant

	A
	10(I)
	ETA(6),wound (2)
environment (2)
	-
	All

	B
	2(II)
	ETA
	DO
	SAM, CAZ, CIP, IMP,CN, AK, TZP, CRO, SXT

	
	2(III)
	wound, ETA
	DO, CN
	SAM, CAZ, CIP, IMP, AK, TZP, CRO, SXT

	C  
	1(I)
	ETA 
	-
	All

	D
	1(I)
	wound
	-
	All

	E
	1(I)
	ETA
	-
	All

	F
	1(IV)
	ETA
	CN, AK
	SAM, CAZ, CIP, IMP, TZP, CRO, DO, SXT

	G
	1(V)
	ETA
	SXT
	SAM, CAZ, CIP, IMP, CN, AK,TZP,CRO, DO

	H
	1(VI)
	ETA
	AK,DO, SXT
	SAM, CAZ, CIP, IMP, CN , TZP, CRO


ETA-endotracheal aspirate; SAM-Ampicillin/ sulbactam; Ceftazidime-CAZ;  CIP -Ciprofloxacin; IMP- Imipenem;  CN-Gentamicin;  AK- Amikacin; TZP-Piperacillin-Tazobactam;CRO -Ceftriaxone; DO-doxycycline; SXT -Trimethoprim/sulfamethoxazole 



4. Discussion
A. baumannii has become a well-recognized pathogen responsible for nosocomial infections and outbreaks especially in ICU patients (Munoz-Price and Weinstein, 2008). In the present study, 18 A. baumannii strains were isolated from ICU patients who developed nosocomial infections, while 2 were isolated from environmental samples.
Analysis of antimicrobial susceptibility patterns of the 20 A. baumannii isolates showed that they were all MDR and were totally resistant to imipenem, ampicillin/sulbactam, amikacin ciprofloxacin, piperacillin/tazobactam and cephalosporins. In agreement with these findings, other studies reported that all the A. baumannii isolated from nosocomial infections in ICUs and hospital wards were MDR (Alp et al., 2006, Chang et al., 2009, Frickmann et al., 2010, Trajkovska-Dokic et al. 2011). In the study of Uma Karthika et al.(2009) all the isolates were resistant to imipenem, while 80%, 72%, 42 % and 36 % of isolates were resistant to amikacin, and ciprofloxacin, ceftriaxone ceftazidime, respectively. On the other hand, Frickmann et al. (2010) reported that among 24 tested antibiotics, the isolates were only susceptible to colistin. A high rate of A.baumannii resistance was also demonstrated by Trajkovska-Dokic et al. (2011), where all the 20 A. baumannii isolated from patients in pediatric ICU and wards revealed 100% resistance to at least 11 antibiotics.  Similar to our observations, they reported that all the 20 A.baumannii isolates were totally resistant to imipenem, ceftriaxone, ciprofloxacin, piperacillin-tazobactam, however, 90% were susceptible to trimethoprim/sulfamethoxazole. 
The increase in the rate of MDR among the nosocomial A. baumannii isolates even to carbapenems, the drugs of choice for nosocomial Acinetobacter infections (Uma Karthika et al., 2009, Yang et al., 2010), reflects the extensive use of antibiotics in hospitals, the huge ability for Acinetobacter to acquire resistance genes and has created a challenge for appropriate therapy (Dijkshoorn et al., 2007, Salazar de Vegas et al., 2007, Trajkovska-Dokic et al. 2011). 
Molecular typing in the present study revealed the circulation of 2 main RAPD fingerprints; A which accounted for 50% of the A.baumannii isolates and B for 20%. This high genetic relationship among the typed strains indicates high dissemination rate of A. baumannii strains among the ICU patients causing nosocomial infections.
Intrahospital spread of A.baumannii clones has also been well documented in several studies. Abbo et al. (2005) demonstrated that 50% of the A. baumannii isolated from patients in ICUs and hospital wards belonged to 2 dominant clones. In the study of Alp et al. (2006), detection of 3 major clones among the ICU patients with nosocomial blood stream infection made them assume cross-transmission as a major source of infections. Cetin et al. (2009) also reported the circulation of 2 main PFGE types which accounted for 44% of the isolates examined and coexisted with epidemiologically unrelated sporadic strains.
All the isolates belonging to the RAPD fingerprint A had a similar antibiogram of being totally resistant to all the antibiotics, suggesting a common source of infection (Raka et al., 2009). The simultaneous occurrence of resistance to antibiotics in this predominant RAPD fingerprint might have been responsible for the high rate of infection caused by this strain during the study period. On the other hand, strains belonging to RAPD fingerprint B showed minor variations in the antibiograms (sensitivity to doxcycline ± gentamicin). This result is also parallel with previous reports stating that clonally related strains of Acinetobacter that differ in susceptibility patterns may coexist within a single hospital, dependent on the selective pressure related to antibiotic exposure (Gallego and Towner 2001, Falagas and Kopterides, 2006, Cetin et al., 2009). 
The presence of antimicrobial susceptibility pattern variation within clones and similarities between clones, as was revealed in this study, indicate that antimicrobial susceptibility pattern is not a useful marker for clonality (Abbo et al., 2005). It might be suitable as a screening method in epidemiological investigations, but requires confirmation by more precise and complementary techniques (Trajkovska-Dokic et al. 2011).
Based on RAPD-PCR analysis, all the A. baumannii isolates belonging to fingerprint A were isolated throughout the study period from the 3 ICUs. In the study of Hammami et al. (2007) the major RAPD profile A was found in 5 patients and 3 times in materials in 3 ICUs. They attributed this to the circulation of the ICU doctors between the 3 units that shared a common medical staff. The high epidemiological relatedness among these strains suggests that one and a unique strain of A. baumannii has circulated for this period of time causing nosocomial infections in the ICUs, as a result of their transmission between these places. This strain could be an endemic strain of A. baumannii in this setting. 
In agreement with Raka et al., (2009), A. baummannii isolates were most frequently recovered from ETA (14; 70%). Six of the isolates from ETA had the same RAPD fingerprint A as that of the isolate from the ventilator humidifier. This confirms that procedures associated with mechanical ventilation might have been the mode of A baumannii patient-to-patient transmission in ICUs (Cetin et al., 2009) and highlights the importance of proper aseptic technique concerning mechanical ventilation. Notably, the other environmental isolate also belongs to RAPD-fingerprint A and has the same resistance pattern as well as another 2 nosocomial strains isolated from post-operative wound infection. Overall, these data suggest that the contaminated environment is the likely source of nosocomial infection in the present study. 
The ability of A. baumannii to survive on different surfaces and objects facilitated nosocomial spread. Numerous outbreaks have been reported originating from environmental contamination or hand carriage, and were consequently controlled by basic infection control measures such as hand hygiene, isolation, aseptic preparation of parenteral nutrition solutions and elaborated disinfection protocols specifically addressing the patients' environment (Menichetti et al., 2000, Wang et al., 2003, Herruzo et al., 2004, Frickman et al., 2010).. Moreover, a study by Wagenvoort et al. (2002) showed that health care workers (HCWs) attending A. baumannii positive patients may become nasal and skin carriers of the outbreak strain, thereby contributing to the continued spread. Therefore, strict adherence to infection control measures is necessary to control the spread of nosocomial pathogens including  intensification and modification of cleaning procedures for contaminated equipment, hand hygiene and cohorting the patients infected with MDR A.baummannii.
In conclusion, the increase in the rate of MDR A. baumannii isolates in this study necessitates continuous antimicrobial susceptibility testing, strict limitations of antibiotics use in hospitals and investigations for the usage of other antibiotics for the treatment of infections caused by these strains. The isolation of A. baumannii, especially of one RAPD fingerprint, from nosocomial infections and from environmental samples during the study period suggested that the intrahospital spread was related to cross-transmission via medical equipments, hands of HCWs and patients and implicate the environment as the source. This emphasize the need of strict adherence to infection control measures for preventing nosocomial infections in hospitals as well as the value of molecular typing to investigate spread of infection.

Acknowledgement 
We thank all staff in the ICUs of El-Zaitoun Specialized Hospital for their help and support, especially Dr/ Hanaa El Gandi, ICU consultant.

Corresponding Author 
Rasha A. Nasr
Assisstant professor of Medical Microbiology and Immunology
 Faculty of Medicine – Ain Shams University, Cairo, Egypt.
E-mail: Rnasr2@hotmail.com

References
1. Seifert H, Dolzani L, Bressan R, Van Der RT, van Strijen B, Stefanik D, Heersma H, Dijkshoorn L. Standardization and interlaboratory reproducibility assessment of pulsed-field gel electrophoresis-generated fingerprints of Acinetobacter baumannii. J Clin Microbiol 2005; 43: 4328-35.
2. Wilks M, Wilson A, Warwick S, Price E, Kennedy D, Ely A, Millar MR. Control of an outbreak of multidrug-resistant Acinetobacter baumannii-calcoaceticus colonization and infection in an intensive care unit (ICU) without closing the ICU or placing patients in isolation. Inf Control Hosp Epidemiol 2006; 27:  654-8.
3. Munoz-Price LS, Weinstein RA.  Current concept: Acinetobacter Infection. N Engl J Med 2008; 358: 1271-81. 
4. Friedland I, Stinson L, Ikaiddi M, Harm S, Woods GL.  Phenotypic antimicrobial resistance patterns in Pseudomonas aeruginosa and Acinetobacter: results of a multicenter intensive care unit surveillance study, 1995-2000. Diagn Microbiol Infect Dis 2003; 45: 245-50. 
5. Wroblewska MM, Towner KJ, Marchel H, Luczak M.  Emergence and spread of carbapenem-resistant strains of Acinetobacter baumannii in a tertiary-care hospital in Poland. Clin Microbiol Infect 2007;13: 490-6.
6. Salazar de Vegas EZ, Nieves B, Ruiz M, Ruı´z J, Vila J, Marı´a A, Elsa V. Molecular epidemiology and characterization of resistance mechanisms to various antimicrobial agents in Acinetobacter baumannii isolated in Me´rida, Venezuela. Med Sci Monit  2007;13(4):BR89-94. 
7. Cetin ES, Durmaz R, Tetik T, Otlu B, Kaya S, Calişkan A. Epidemiologic characterization of nosocomial Acinetobacter baumannii infections in a Turkish university hospital by pulsed-field gel electrophoresis. Am  J Infect Control  2009; 37(1): 56-64. 
8. Wendt C, Dietze B, Dietz E, Ruden H. Survival of Acinetobacter baumannii on dry surfaces. J Clin Microbiol 1997; 35:1394-7.
9. Zarrilli R, Casillo R, Di Popolo A, Tripodi MF, Bagattini M, Cuccurullo S, Crivaro V, Ragone E, Mattei A, et al. Molecular epidemiology of a clonal outbreak of multidrug-resistant Acinetobacter baumannii in a university hospital in Italy. Clin Microbiol Infect 2007; 13 (5):481-9.
10. Prashanth K, Badrinath S. Epidemiological investigation of nosocomial Acinetobacter infections using arbitrarily primed PCR and pulsed-field gel electrophoresis. Indian J Med Res. 2005;122: 408-18.
11. Menichetti F, Tascini C, Ferranti S, Moroni A, Balbone L, Bozza S, Fedele M, Bifarini G, Del Favero A, Bistoni F. Clinical and molecular epidemiology of an outbreak of infusion-related Acinetobacter baumannii bacteremia in an Intensive Care Unit. Infez Med 2000; 1(8): 24-9.
12.Uma Karthika R, Srinivasa Rao R, Sahoo S, Shashikala P, Kanungo R, Jayachandran S, Prashanth K. Phenotypic and genotypic assays for detecting the prevalence of metallo-beta-lactamases in clinical isolates of Acinetobacter  baumannii from a South Indian tertiary care hospital. J Med Microbiol 2009; 58: 430-5.
13. Trajkovska-Dokic E, Kotevska V, Kaftandzieva A, Jankoska G, Mircevska G, Petrovska M, Panovski N.  Phenotypic and genetic relationship of Acinetobacter baumannii isolates. Prilozi 2011; 32(2):157-68.
14. Seifert H, Boullion B, Schulze A, Pulverer G. Plasmid DNA profiles of Acinetobacter baumannii: clinical application in a complex endemic setting. Infect Control Hosp Epidemiol 1994;15(8): 520–28.
15. Garner JS, Jarvis WR, Emori TG, Horan TC, Hughes JM. CDC definitions for nosocomial infections. In: Olmsted RN, ed. APIC Infection Control and Applied Epidemiology: Principles and Practice. St. Louis: Mosby. 1996: A-1--A-20.
16. Clinical and Laboratory Standards Institute. Performance standards for antimicrobial susceptibility testing; Twentieth  Informational Supplement 2010. CLSI document M100-s20. CLSI, ,Wayne, PA.
17. Falagas ME, Koletsi PK, Bliziotis IA. The diversity of definitions of multidrug-resistant (MDR) and pandrug-resistant (PDR) Acinetobacter baumannii and Pseudomonas aeruginosa. J  Med Microb 2006; 55:1619-29.
18. Alp E, Esel D, Yildiz O, Voss A, Melchers W, Doganay M. Genotypic analysis of Acinetobacter bloodstream infection isolates in a Turkish university hospital. Scand J Infect Dis 2006; 38(5):335-340.
19. Chang HL, Tang CH, Hsu YM, Wan L, Chang YF, Lin CT, Tseng YR, Lin YJ, Sheu JJ et al.  Nosocomial outbreak of infection with multidrug-resistant Acinetobacter baumannii in a medical center in Taiwan.  Infect Control Hosp Epidemiol 2009; 30(1):34-8.
20. Frickmann H, Crusius S, Walter U, Podbielski A.  Management of an outbreak with cases of nosocomial pneumonia caused by a novel multi-drug-resistant Acinetobacter baumannii Clone. Pneumologie  2010; 64(11): 686-93. 
21. Yang SC, Chang WJ, Chang YS, Tsai TP, Jaun CW, Shiau MY. Prevalence of antibiotics resistance and OXA carbapenemases genes in multidrug-resistant Acinetobacter baumannii isolates in central Taiwan.  Eur J Clin Microbiol Infect Dis 2010; 29: 601-4.
22.Dijkshoorn L, Nemec A, Seifert H. An increasing threat in hospitals: multidrug-resistant Acinetobacter baumannii. Nat Rev Microbiol 2007; 5(12):939-51.
23. Abbo A, Navon-Venezia S, Hammer-Muntz O, Krichali T, Siegman-Igra Y, Carmeli Y. Multidrug-resistant Acinetobacter baumannii. Emerg Infect Dis 2005;11(1):22-9.
24. Raka L, Kalenć S, Bosnjak Z, Budimir A, Katić S, Sijak D, Mulliqi-Osmani G, Zoutman D, Jaka A. Molecular epidemiology of Acinetobacter baumannii in central intensive care unit in Kosova Teaching Hospital. Braz J Infect Dis 2009; 13(6):408-13.
25. Gallego L,Towner KJ. Carriage of class I integrons and antibiotic resistance in clinical isolates of Acinetobacter baumannii from Northern Spain. J Med Microbiol 2001; 50: 71-7.
26. Falagas ME, Kopterides P. Risk factors for the isolation of multidrug-resistant Acinetobacter baumannii and Pseudomonas aeruginosa: a systematic review of the literature. J Hosp Infect  2006; 64: 7-15. 
27. Hammami S, Ghozzi R, Ben Redjeb S. Spread of multidrug resistant Acinetobacter baumannii in a teaching hospital. Res J Biol Sci 2007; 2(3): 225-8. 
28. Wang SH, Sheng WH, Chang YY, Wang LH, Lin HC, Chen ML, Pan HJ, Ko WJ, Chang SC, Lin FY. Healthcare-associated outbreak due to pan-drug resistant Acinetobacter baumannii in a surgical intensive care unit. J Hosp Infect 2003; 53(2): 97-102.
29. Herruzo R, Cruz J de la, Fernandez-Acenero MJ, Garcia-Caballero J. Two consecutive outbreaks of Acinetobacter baumannii 1-a in a burn intensive care unit for adults. Burns 2004; 30 (5):419-23.
30. Wagenvoort JH, De Brauwer EI, Toenbreker HM, van der Linden CJ. Epidemic Acinetobacter baumannii strain with MRSA-like behaviour carried by health care staff. Eur J Clin Microbiol Infect Dis 2002; 21(4):326-7.


6/22/2012
image1.png
N N N - be Hyphenation
Page Setup. =

> [OfFffecs ~
Themes

Front~ Back~ Wrapping
Arrange.

~  Color~ Borders
|

ge:4 0110 | Words:3965 | 5 _English United States |

glo[elo[=][aa]g]]m=





