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Abstract

Introduction: Nosocomial infections continue to be an important health problem since they seriously increase the rate of mortality and morbidity
as well as hospitalization period and treatment costs. Acinetobacter spp. have an important place among the factors that cause hospital infections.
Fast and accurate detection of Acinetobacter baumannii outbreaks is important in the treatment and control of epidemic infections. In our study,
it was aimed to investigate the molecular similarities of carbapenem resistant A. baumannii isolates isolated as hospital infectious agents with
Pulsed-Field Gel Electrophoresis (PFGE) method.

Materials and Methods: This study was conducted in a medical center to examine the genetic relationship of a specific agent group detected in
the non-pandemic period and is a cross-sectional study. In our study, the molecular similarities of 93 carbapenem resistant A. baumannii isolates
isolated as hospital infectious agents from various clinical materials sent to Firat University Hospital Central Laboratory and Infectious Diseases
Department Laboratory between December 1, 2013 and June 30, 2014 were investigated with PFGE method.

Results: A. baumannii strains showed 30 different PFGE profiles. Clonally related strains were included in seven different clusters. Eighty of 93 A.
baumanniistrains in total were included in any cluster. The clustering rate of the strains was found to be 86%. When the isolate dates of 55 strains in
1 cluster with the highest number of isolates were examined in our study, it was seen that this clone survived in our hospital for about five months.
Conclusion: This study showed that A. baumannii strains isolated as nosocomial infection agents can survive for a long time. It was thought that
carbapenem resistance spread horizontally among Acinetobacter spp. It was concluded that the necessity of training activities for infection control
measures and compliance should be examined, and antibiotic use policies should be revised in terms of carbapenem resistance.
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Giris: Hastane enfeksiyonlari; morbidite ve mortalite oranlarini, hastanede kalis siiresini ve tedavi maliyetini artirdigi icin, 6nemli bir saghk
problemi olmaya devam etmektedir. Acinetobacter spp. hastane enfeksiyonlarina yol acan etkenler icinde 6nemli bir yer tutmaktadir. Acinetobacter
baumannii salgilarinin kaynaginin dogru ve hizli tespiti, enfeksiyonun tedavisi ve salginin kontroli acisindan 6nemlidir. Calismamizda hastane
enfeksiyon etkeni olarak izole edilen karbapenem direncli A. baumannii izolatlarinin Pulsed-Field Gel Electrophoresis (PFGE) yontemiyle molekdiler
benzerliklerinin arastirilmasi amacland.

Gerec ve Yontem: Bu calisma bir tip merkezinde salgin disi dénemde saptanan ozellikli bir etken grubunun genetik iliskisinin incelenmesi amaciyla
yapiimistir ve kesitsel bir arastirmadir. Calismamizda Firat Universitesi Hastanesi Merkez Laboratuvari ile Enfeksiyon Hastaliklari Anabilim Dali
Laboratuvari'na 1 Aralik 2013-30 Haziran 2014 tarihleri arasinda gonderilen cesitli klinik materyallerden hastane enfeksiyon etkeni olarak izole
edilen 93 adet karbapenem direncli A. baumannii izolatinin PFGE ydntemiyle molekiiler benzerlikleri arastirildi.
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Bulgular: A. baumanniisuslari 30 farkli PFGE profili gosterdi. Klonal yonden iliskili suslar, yedi farkli kiime icerisinde yer aldi. Toplam 93 A. baumannii
susunun 80'i herhangi bir kiime icerisinde yer aldi. Suslarin kiimelesme orani %86 olarak bulundu. Calismamizda en fazla izolat sayisina sahip 1
kiimesinde yer alan 55 susun izolasyon tarihleri incelendiginde, bu klonun hastanemizde yaklasik bes ay varligini stirdirdtigii gorildi.

Sonug: Bu calisma hastane enfeksiyonu etkeni olarak izole ettigimiz A. baumannii suslarinin, varligini uzun siire devam ettirebildigini gostermistir.
Karbapenem direncinin Acinetobacter'ler arasinda horizontal yayilim gosterdigi diistintildi. Enfeksiyon kontrol dnlemlerine yonelik egitim
faaliyetlerinin gerekliligi ve uyumun irdelenmesi, karbapenem direnci acgisindan antibiyotik kullanim politikalarinin tekrar gozden gecirilmesi

gerektigi sonucuna varildi.

Anahtar Kelimeler: Acinetobacter baumannii, karbapenem direnci, PFGE, genotipleme

Introduction

Nosocomial infections caused by multi-drug resistant (MDR)
Gram-negative bacilli have been an important problem in recent
years'. Acinetobacter spp., especially Acinetobacter baumannii,
have been more frequently isolated as an opportunistic cause
of hospital infection in patients hospitalized in intensive care
unit (ICU), requiring respiratory support, having a weak immune
system, receiving long-term antibiotic therapy or chemotherapy,
and undergoing surgical intervention®. Acinetobacter spp. play
role as agents in bacteremia, secondary meningitis, urinary
tract infections and pneumonia. They are nonfermentative,
oxidase negative, indole negative, catalase positive, immobile,
non-nitrate reducing, obligatory aerobic Gram-negative
microorganisms that grow at 35-37 °C.

Increasing resistance to antimicrobial agents used in the
treatment of infections caused by Acinetobacter spp. has
become an important health problem both in our country
and in other countries®¥. Carbapenems are beta-lactam-type
drugs of choice for the treatment of Acinetobacter infections,
but recently resistance to these antimicrobial drugs has also
increased®. When studies on antibiotic susceptibility of Gram-
negative microorganisms conducted in our country are examined,
it is observed that over the years, there has been an increase in
the strains of multi-drug resistant Acinetobacter spp. including
carbapenems, multi-drug resistant P. aeruginosa, and extended
spectrum beta-lactamase producing Enterobacteriaceae’®”. In
studies conducted in Turkey, statistically significant decrease
has been observed in the Staphylococcus aureus (S. aureus) and
methicillin-resistant S. aureus isolates in ICUs over the yearst.,
While the rates of methicillin-resistant S. aureus infections have
been significantly reduced by infection control measures and
education, both the incidences of Acinetobacter infections and
antibiotic resistance have increased.

Acinetobacter infections are important in terms of causing
epidemics within the hospitals, between hospitals and even
between countries. Molecular typing methods performed to
reveal the clonal relationship between isolates of the same
species are evaluated in the light of epidemiological information
and it is accepted that the isolates originate from two same

or different sources®. Although there are various molecular
methods, Pulsed-Field Gel Electrophoresis (PFGE) seems to be
the most suitable method that can be used in most bacterial
species!'”. Since PFGE has high reproducibility, this method has
been accepted by many researchers as the gold standard in
molecular methods. Our aim in this study was to determine the
clonal relationship between Acinetobacter isolates, of which
mortality rate was increasing day by day, which was difficult
to control and which was the cause of nosocomial infection, by
PFGE method.

Materials and Methods

This study was carried out in accordance with the Helsinki
Declaration. This study was approved by the Non-Invasive
Research Ethics Committee of the Firat University, Faculty of
Medicine with the decision number and date 12.11.2013-04.

Study Design

It was a cross-sectional study to examine the genetic relationship
between carbapenem-resistant A. baumannii strains detected
in the non-epidemic period at the Firat University Hospital.
Ninety three A. baumannii isolates isolated from various
clinical materials sent to the Firat University Hospital Central
Laboratory and Infectious Diseases Department Laboratory
between December 2013 and June 2014 were included in the
study. The study was planned as a prospective study. If more
than one A. baumannii was isolated from the same patient,
only one of these strains was included in the study. In case of
growth of carbapenem-resistant A. baumannii, the patient was
evaluated in bed and the culture result was evaluated in terms of
infection, contamination and colonization. Strains determined
as nosocomial infection agents were included in the study. The
infections that occurred 48-72 hours after hospitalization, 10
days after discharge, 30 days after surgery, and within 90 days
if an implant was placed in surgery were considered hospital
infections.

Nosocomial infection diagnosis was made according to the
following criteria:

Pneumonia: Purulent sputum with ral or dullness or
change in sputum quality, growth in endotracheal aspirate,
bronchoalveolar lavage or sputum culture, the presence of
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consolidation, cavitation or pleural effusion with progressive
infiltrations on chest radiograph.

Blood stream infection: Producing the same agent in two or
more blood cultures, fever, chills or hypotension.

Urinary system infection: Symptoms such as dysuria, pollakiuria
or urgency etc. and growth of 10° or more microorganisms in
urine culture, fever that could not be explained by any other
reason in patients with urinary catheter suprapubic tenderness,
costovertebral angle sensitivity detected in physical examination,
growth of 10° or more microorganisms in urine culture.

Meningitis: Growth of a microorganism in cerebrospinal fluid
with appropriate clinical picture and physical examination.

Surgical site infection: Localized pain, localized hyperemia,
localized increased temperature, and purulent discharge in the
surgical area.

Culture, Identification and Susceptibility Tests for A.
baumannii

Samples taken from patients under appropriate conditions
(such as blood, bronchoalveolar lavage, tracheal aspirate, urine,
wound, pleural fluid and cerebrospinal fluid) were included in
our study.

Microscopically Gram-negative bacilli or coccobacillus forming
colorless colonies in eosin methylen-blue (EMB) medium were
accepted as suspicious for A. baumannii and were passaged into
sheep blood agar and EMB media in order to obtain a pure colony.
Strains identified as A. baumannii with Vitek-2 (BioMerieux-
USA) automated systems were included in the study.

Antibiotic susceptibilities of the strains included in the study
were made according to the Kirby Bauer disc diffusion method
and the results were interpreted according to the Clinical and
Laboratory Standards Institute standards!". PFGE was applied to
carbapenem-resistantstrains of A. baumanniiat the Microbiology
Laboratory of inénii University, Faculty of Medicine.

Typing with Pulsed-Field Gel Electrophoresis

Isolation and deproteinization procedures for variable area gel
electrophoresis were performed with the protocol prepared by
Durmaz et al.l'l, DNA was cut with 10 U/pl Apal (Fermentas,
Lithuania) enzyme, run in 1% agarose in CHEF-DRII system
(Bio-Rad Laboratories, Belgium) at 14 °C and 6 V/cm? for 20
hours. DNA band profiles were analyzed using the GelCompar
Il software system. Dendrogram analysis of PFGE profiles
was performed using the ‘Unweighted pair group method
with mathematical averaging’ method and Dice similarity
coefficient. In the evaluation, the tolerance was taken as 1%.
In this statistical analysis, 95-100% similarity was considered as
“related-indistinguishable", 90-95% as “possibly related"”, and
<900% as "unrelated".

Statistical Analysis

The IBM Statistical Package for the Social Sciences (SPSS)
Statistics 22 version package program (SPSS inc., Chicago, IL,
USA) was used for statistical analysis. Classified data are given
as frequency and percentage.

Ninety three carbapenem resistant A. baumannii strains as
nosocomial infection agents were included in the study. Sixty
two of the isolated clinical specimens belonged to male patients
and 31 to female patients. Acinetobacter baumannii grew in
tracheal aspirate culture in 71 patients (76.3%), wound culture
in 12 (12.9%) patients, urine culture in four (4.3%) patients,
bronchoalveolar lavage in two patients, blood in one (1.07%)
patient, pleural fluid in one (1.07) patient, sputum in one
(1.07%) patient, and cerebrospinal fluid in one (1.07%) patient.

The unit where Acinetobacter baumannii was mostly isolated
was the internal medicine intensive care unit with 44.08%
(41/93). Thirty seven (39.7%) were isolated in anesthesia ICU,
four (4.3%) in plastic surgery, two (2.1%) in each of urology,
orthopedics and gynecology units, one (1.07%) in each of
neurosurgery, neurosurgery ICU, and hematology units.

The most common infection caused by Acinetobacter baumannii
was detected as pneumonia in 75 (80.6%) patients. Surgical
site infection was detected in 11 (11.8%), urinary infection in
four (4.3%), primary blood circulation infection in one (1.07%),
meningitis in one (1.07%), and osteomyelitis in one (1.07%)
patient.

The 93 A. baumanniistrains that were typed showed 30 different
PFGE profiles (Figure 1). Clonally related strains were located
in seven different clusters. Eighty of 93 A. baumannii strains
included in the study were located in any of the seven different
clusters shown. The clustering rate of the strains was 86%.

The largest cluster was the cluster coded with "1" in which
55 isolates were located. This was followed by clusters 2 (10
isolates), 4 (six isolates), 7 (three isolates), 3 (two isolates), 5
(two isolates), and 6 (two isolates), respectively.

When the isolate dates of 55 strains in cluster 1 with the highest
number of isolates were examined in our study, it was seen that
this clone survived in our hospital for about five months. Of
the isolates in this cluster, 45% were isolated from the internal
medicine ICU, 40% from the anesthesia ICU, and 15% from the
samples sent from other clinical units.

Samples of 10 strains in cluster 2 belonged to patients in the
internal medicine ICU, anesthesia, urology and hematology units
and all were isolated in the same month. This clone survived in
our hospital for one month.
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Figure 1. Dendrogram image obtained with Pulsed-Field Gel
Electrophoresis

Cluster 3 had two strains from the anesthesia ICU, but these
two strains were isolated at different times with an interval of
four months.

In cluster 4, six isolates were grown from samples from the
anesthesia and internal medicine ICUs and urology clinic and
remained in our hospital for two months.

Cluster 5 had two strains isolated from the anesthesia ICU in the
same month.

In cluster 6, two strains sent from the internal medicine ICU
were isolated at different times with an interval of four months.

All three isolates in cluster 7 were detected in the same month
and two were isolated from the samples sent from the internal
medicine ICU and one from the anesthesia ICU.

Acinetobacter spp. was considered as a low-virulence
microorganism with a higher colonization capacity than
infectious capacity until recently. However, today, hospital-
acquired infections due to Acinetobacter species, especially A.
baumannii, are increasing rapidly all over the world"®. Due to
its resistance to dryness and disinfectants; the fact that it can
maintain its viability for a long time in medical devices and
hospital surfaces, the increasing rates of multiple antibiotic
resistance including carbapenem resistance, and its ability to
lead to epidemics especially in ICUs, increase the importance of
A. baumannii among the agents of hospital infectionl''3,

There are several methods based on DNA analysis that provide
information about the genetic relationships of isolates of the
same species. Although different molecular typing methods
have been tried to investigate the clonal relationship between
bacteria, it is accepted that the PFGE method has the highest
discrimination power among them!'®., Cetin et al."” investigated
the epidemiological characterization of nosocomial A. baumannii
strains using the PFGE method in a university hospital. It was
determined that type A and type K PFGE strains constituted
449 of the strains and 13 antibiotyping were determined. It was
thought that especially two epidemic clones among the strains,
most of which had multiple antibiotic resistance, might cause
epidemics. In our study, PFGE method was used to investigate the
clonal relationship between carbapenem resistant A. baumannii
isolates isolated from various clinics in our hospital. A total of
93 A. baumannii isolates showed 30 different PFGE profiles by
this method. The "clustering rate”, which was an indicator of
clonal affinity between the isolates, was found to be 86%. This
clustering rate is an important indicator of the very high clonal
affinity between isolates, in other words, the high rate of cross
contamination among patients. Clonal-related strains remained
in our hospital for a long time and caused hospital infections
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at various times. For example, 55 strains in cluster 1 with the
highest number of isolates, survived for about five months in
our hospital, and the isolates were mainly produced in samples
from the internal medicine and anesthesia ICUs. These results
showed that especially resistant epidemic clones could stay in the
hospital environment for a long time and could be transported
from patient to patient if precautions were not taken.

Potential risk factors for nosocomial infection with multidrug-
resistant Acinetobacter are; long stay in ICU, underlying
comorbid generation cephalosporin and
carbapenem use, hospital size and urinary catheterization. In
our study, carbapenem-resistant isolates were mostly detected
in samples from ICUs.

conditions, 3"

The fact that Acinetobacter type bacteria are resistant to
environmental conditions is one of the important reasons that
make it difficult to fight infections caused by this species. In
order to reduce the rates of infection with A. baumannii and
with other problematic microorganism; cross contamination,
primarily in the ICU, should be prevented, personnel should be
trained at frequent intervals for this purpose, and materials used
jointly among patients should be reduced. Attention should be
paid to hand hygiene and the use of gloves. Patients who recover
and are transfered to the services should be taken into contact
isolation until surveillance cultures are finalized in their new
services and the transmission of problematic microorganisms to
other patients in the service should be prevented. Surveillance
studies should be carried out in ICUs to detect outbreaks in a
timely manner.

The limitation of our study was that most of the strains included
in the study were obtained from the ICUs and covered a short
period of seven months.

As a result; this study showed that the A. baumannii strains
isolated as nosocomial infection agents could survive for as
long as five months. It was thought that carbapenem resistance
spread horizontally among Acinetobacteria. It was concluded
that the necessity of training activities for infection control
measures and compliance should be highlighted and antibiotic
usage policies should be reviewed again.
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