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Abstract

Aim: Acinetobacter baumannii is one important nosocomial pathogens. Acinetobacter infections causes long in
hospital stay, mortality and morbidity. The aim of this study is to define the risk factors of PDR A. baumannii
caused health care related (HCR) infections.

Methods: In the study of Cumhuriyet University Hospital between 01.01.201231.12.2013 is a case-control study
was performed retrospectively. 49 PDR A. baumannii caused ventilator associated pneumonia and bacteremia, 71
other bacteria caused ventilator associated pneumonia and bacteremia patients were involved in this study. The
PDR A. baumannii infection observed cases and the cases irrelevant to PDR A. baumannii infections are compared
in terms of risk factors.

Results: As a result of the Univariate Analysis, it was found that DM, traumas, CClI>4, steroid use, hospitalization
history in the last 3 months, and antibiotic use in the last 3 months were statistically and significantly higher in
the PDR A. baumannii Group. Multivariate analysis was used to determine the risk factors with a p value of 0.1
and below by univariate analysis. In this respect, traumas (OR=93.32, p=0.011), steroid use (OR=21.09, p<0.001)
and antibiotic use in the last 3 months. (OR=26.97, p=0.001) were determined as independent risk factors in the
development of PDR A. baumannii VAP and bloodstream infection.

Conclusions: All risk factors for health care related PDR. Acinetobacter infections were modifiable. The control of
these factors may decrease the ratio of PDR A. baumannii. In case of detection of PDR A. baumannii infection in
hospitals, control measures should be applicated, hospital staff should be educated and inappropriate antibiotic

use should be prohibited.
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Due to its improved environmental resistance, Acinetobacter bau-
mannii, a non-fermentative Gram-negative coccobacillus, has
gained more notoriety as a pathogen in healthcare settings.! A.bau-
mannii is thought to make up 4%-7% of ventilator-associated pneu-
monia(VAP) and 1%-2% of nosocomial bloodstream infections.z5
According to epidemiological research, the death rates of infections
caused by A. baumannii range from 7.8% to 23% outside of inten-
sive care units (ICUs) and from 10% to 43% in ICUs,
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which has greatly raised the infirmary's expenses.6 According to
studies, there are clear patterns in the distribution of departments
where pan-resistant Acinetobacter baumannii infections occur,
with ICUs having one of the highest infection rates.”-8 For instance,
ICU patients have undergone more invasive procedures in addition
to being severely ill. The vast majority of patients have also taken a
combination of a lot of different broad-spectrum antibiotics, which
weakens their body's defenses and makes it easier for them to con-
tract hospital infections. The current strain of pan-resistant Acineto-
bacter baumannii can result in infections of the blood, urinary tract,
central nervous system, lungs and abdomen. Pulmonary infection is
one of the most prevalent.9-10

According to some studies, the host's health, prior antimicrobial
drug exposure (especially broad-spectrum antibiotics), prior colo-
nization with A baumannii, increased Pitt bacteremia score, being in
the intensive care unit, and recent invasive procedures are risk fac-
tors associated with the acquisition of pan drug resistant (PDR) in A
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baumannii bacteremia.11-13 Old age, neutropenia, malignancy, sur-
gery prior to bacteremia, post-transplantation, severity of illness as
determined by Pitt bacteremia score or Acute Physiology and
Chronic Health Evaluation II score, ICU stay, having a lower level of
albumin, respiratory tract as the origin of bacteremia, and inappro-
priate initial antimicrobial therapy are risk factors of mortality of A.
baumannii bacteremia that have been reported in various parts of
the world in recent years.14-16

All patients who were treated in intensive care units and who devel-
oped VAP and bloodstream infections, which are the most common
PDR Acinetobacter infections, were included in this study. Two
groups were formed as infections caused by PDR A. baumannii and
infections caused by other bacterial agents, and it was aimed to de-
termine the risk factors for VAP and bloodstream infection caused
by PDR A.baumanni.

The patients who were treated in ICUs , had high mortality and
developed the most common PDR (Pan Drug Resistance) Acineto-
bacter infections VAP (Ventilator Associated Pneumonia) and
bloodstream infections were included in the present study, and the
risk factors for the development of PDR A. baumannii infection were
aimed to be determined.

Cumhuriyet University Medical Faculty Hospital is a tertiary
healthcare institution that serves in all branches with a bed capacity
of 1150. Anesthesia ICU provides intensive care service with a bed
capacity of 25. Patients receiving inpatient treatment at Cumhuriyet
University Practice and Research Hospital are followed by the Infec-
tion Control Committee with the Active Surveillance Method. Daily
surveillance continues until the patients are discharged from the In-
tensive Care Unit or until mortality, and patient information is rec-
orded in the surveillance follow-up form. The names-surnames,
ages, genders, hospitalization dates, hospitalization departments,
clinical diagnoses, underlying diseases, risk factors, operations, in-
terventions, hospital infection diagnoses, antibiotics used, repro-
ducing agents, and susceptibility to antibiotics of patients are rec-
orded in the surveillance follow-up form.

The definitions of hospital-acquired infections were made accord-
ing to CDC (Centers for Disease Control and Prevention) criteria in
the present study (56). Among the patients who were hospitalized
and who developed nosocomial infections (VAP and bloodstream in-
fections) during the study period, the cases with PDR Acinetobacter
Infection were included as the Case Group, and infections with other
bacteria than PDR Acinetobacter were included as the Control
Group.

The patient files were examined from the registry system in the
Cumhuriyet University Practice and Research Hospital Infection
Control Committee Surveillance System, Hospital Automation Sys-
tem, and patient archive files. In this respect, the clinical and micro-
biological data of the patients who were hospitalized in the Anes-
thesia ICU between 01/01/2012 and 31/12/2013 in lower respira-
tory tract samples (deep tracheal aspirate and endotracheal aspi-
rate) and blood cultures with VAP and bloodstream infections
caused by other bacteria than A. baumannii were evaluated retro-
spectively. Patients were followed up with visits by an infectious
diseases specialist. Adult patients who were over 18 years of age
were included in the study. Healthcare and ventilator-associated
pneumonia and bloodstream infection caused by A. baumannii and
non-A. baumannii bacteria were evaluated in each patient. In cases
with more than one infection episode, those with one single episode
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were included in the study. Patient information was recorded in the
form obtained by scanning previous literature. The patients’ names-
surnames, ages, genders, dates of follow-ups, hospitalizations, his-
tory of hospitalization in the last 3 months, Glasgow Come Score,
APACHE 2 (Acute Physiology And Chronic Health Evaluation)
scores, SOFA (Sequential Organ Failure Assessment) Scores, and CCI
(Carlson Comorbidity Index scores), underlying diseases, invasive
procedures, antibiotic use in the last 3 months, the day of infection,
the sites of infections and reproduction sites of bacteria, laboratory
values, radiological imaging results, initial treatments, mortality sta-
tus, and antibiotic susceptibility were included in the form.

The cases with PDR Acinetobacter infection and infections with non-
Acinetobacter bacteria were compared in terms of risk factors.
Lower respiratory tract samples were diluted 1/10 and inoculated
at Columbia Agar 5% sheep-blood (Salubris) and Eosin Methylene
Blue (EMB) Agar (Salubris) media with 0.01 ml diameter sterile cells
and incubated at 35.5-37.50C for 24-48 hours. The colonies >10
over 6 on Columbia Agar and EMB Agar Media were considered sig-
nificant and were taken to Phoenix NMIC ID/82 Panels (Mc Farland
0.5) within the framework of the manufacturer’s operating instruc-
tions and in line with the Clinical and Laboratory Standards Institute
(CLSI) recommendations. The identifications were then made with
the BD Phoenix 100 (BD Diagnostic Instrument Systems USA) and
antimicrobial susceptibilities were determined. Blood cultures were
evaluated with the BACTEC 9120 Automated System (BD Diagnostic
Instrument Systems USA). Control passage was performed for those
who did not have a growth signal for 5 days. The samples with a
growth signal were added to Columbia Agar 5% sheep blood (Salu-
bris) and Eosin Methylene Blue (EMB) Agar (Salubris) Media and
were incubated for 24-48 hours at 35.5-37.5°C. Growing samples
were taken to Phoenix NMIC ID/82 Panels (Mc Farland 0.5) within
the framework of the manufacturer’s instructions and in line with
the Clinical and Laboratory Standards Institute (CLSI) recommen-
dations. The identification was then made with the BD Phoenix 100
(BD Diagnostic Instrument Systems USA) and antimicrobial suscep-
tibility was determined. The data reported with these definitions
were obtained from the Registry System of the Cumhuriyet Univer-
sity Practice and Research Hospital Infection Control Committee
Surveillance System.

The data obtained in the present study were loaded into the SPSS
14.0 (Statistical Package for Social Sciences) program, and the sig-
nificance test of the difference between two means in independent
groups and the Chi-Square Test was used in the evaluation of the
data. In cases where the assumptions about the Fisher Exact Chi-
Square Test could not be fulfilled, the Fisher Exact Chi-Square Test
was used to calculate the Chi-Square Value with the Monto Carlo
Method. Multivariate Logistic Regression Analysis was used to de-
termine the risk factors and the error level was taken as 0.05.

The mean age of the patients who were included in the study was
found to be 69.8+SD15.0 years and no significant differences were
detected between the groups in terms of age and gender.

The most frequent hospitalization diagnoses of the cases were in-
fection and respiratory failure. Trauma, Systemic Vascular Disease
(SVD), Acute Kidney Injury (AKI), surgery, and immunosuppressive
treatment were other less frequent diagnoses.

At least one underlying disease that might affect mortality and
morbidity was detected in 99 of the patients in the Study Group. The
most common diseases were Diabetes Mellitus (DM), Chronic Ob-
structive Pulmonary Disease (COPD), and Hypertension (HT). In the
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PDR A.baumannii VAP and bacteremia group, 22 (50%) of the pa-
tients had DM, and 19 (26.8%) of the patients in the control group
had DM. The frequency of DM was found to be statistically and sig-
nificantly higher in the PDR A. baumannii Group (p=0.013). Simi-
larly, when the groups were evaluated in terms of traumas, the fre-
quency of traumas was found to be statistically higher in the group
in which PDR A. baumannii was the causative agent (p=0.011).

The Carlson Comorbidity Score (CCI) rate was found to be <4 in
52 (46%) in the patients in the Study Group, and the CCI rate was 4>
in 61 patients (54%). The CCI score was <4 in 14 (33.3%) in the PDR
A. baumannii VIP and Bacteremia Group, and 28 (66.7%) of them
had scores above 4. In the control group, 38 (53.5%) of the patients
had a CCI score of 4 or lower, and 33 (46.5%) had a CCI score above
4. A statistically significant CCI score greater than 4 was detected in
the PDR A. baumannii Group as the risk factor (p=0.037).

Steroid use at a dose that would cause immunosuppression was
detected in 35 (31%) of the patients in the Study Group and steroid
use was not detected in 78 (69%) patients. In the PDR A. baumannii
VAP and Bacteremia Group, 26 (61.9%) patients had steroid use,
and 16 (38.1%) did not use steroids. In the control group, 9 (12.7%)
patients were using steroids and 62 (87.3%) were not using. When
the groups were evaluated based on the statistical analysis, steroid
use was found to be higher in the group in which PDR A. baumannii
was the causative agent (p<0.001).

No significant differences were detected in the comparison of the
Study and Control Group patients in terms of invasive interventions.

Significant differences were detected between the groups in
terms of hospitalization in the last 3 months, antibiotic use in the
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last 3 months, and infection occurring 30 days after hospitaliza-
tion.

As a result of the Univariate Analysis, it was found that DM, trau-
mas, CCI>4, steroid use, hospitalization history in the last 3 months,
and antibiotic use in the last 3 months were statistically and signifi-
cantly higher in the PDR A. baumannii Group.

Multivariate analysis was used to determine the risk factors with
a p value of 0.1 and below by univariate analysis. In this respect,
traumas (OR=93.32, p=0.011), steroid use (OR=21.09, p<0.001) and
antibiotic use in the last 3 months (OR=26.97, p=0.001) were deter-
mined as independent risk factors in the development of PDR A.
baumannii VAP and bloodstream infection.

Antibiotic use in the last 3 months (Ampicillin-Sulbactam, 2nd
and 3rd-generation Cephalosporin, Quinolone, Piperacillin-Tazo-
bactam, Carbapenem, or Glycopeptide) was found to be statistically
and significantly higher when the groups were compared.

As a result of the comparisons of the clinical and laboratory re-
sults between the groups, no significant differences were detected
between the clinical and laboratory results.

Independent risk factors for the development of PDR A. bau-
mannii VAP and Bloodstream infections (multivariate logistic re-
gression analysis)

Significant findings as a result of the comparison of the demo-
graphic and clinical characteristics of the study and control group
patients

PDR Control group
A. baumannii Total pa-
. VAP ve bacte- . P
Variables VAP and bac- remia tients value
teremia N:TA (%) N:113(%)
N:42(%) S

Comorbid Diseases
eDiabetes mellitus 21(50) 19(26.8) 40(35.4) 0.013
«COPD 29(69) 39(54.9) 68(60.2) 0.138
eHypertension 26(61.9) 46(64.8) 72(63.7) 0.758
eTrauma 5(11.9) 1(1.4) 6(5.3) 0.026
CCl
<4 14(33.3) 38(53.5) 52(46) 0.037
>4 28(66.7) 33(46.5 61(54)
History of hospitaliza-
tion in the last 3
T\‘(’;‘;hs 27(64.3) 22(31) 4934) 000
No 15(35.7) 49(60 64(56.6) ’
Day of hospitalization
for infection
<30 day 23(54.8) 58(81.7) 58(81.7) 0.004
>30 day 19(45.2) 13(18.3) 13(18.3)
Use of antibiotics in the
last 3 months 39(92.9) 32(45.1) 71(62.8) 0.001
Steroid use
oYes 26(61.9) 9(12.7) 35(31) 0.001
oNo 16(38.1) 62(87.3) 78(69 ’

418

Variable Coefficent  SE P value  Odds ratio %95 Cl
Trauma 454 1.79 0.011 93.32 (2.8-3110.4)
Steroid use 3.05 0.73  <0.0001 21.09 (5.09-87.44)
Use of antibiotics

in the last 3 329 0.99 0.001 26.97 (3.82-190.4)
months

Constant -14.22 448 0.002 0.000

SE,standart error ; Cl(confidence interval)

Comparison of antibiotic use in study and control group patients

PDR A.baumannii ~ Control group VAP T(?it:rlnza-

Variables VAP and bacteremia  and bacteremia N:A13(%) P value
N:42(%) N:71(%) S
Antibiotic used

Ampicillin sulbactam 28(66.7) 17(23.9) 45(39.8)  0.001
Cephalosporins 17(40.5) 10(14.1) 27(23.9)  0.001
Aminoglycosides 3(7.1) 3(4.2) 6(5.3) 0.669
Qinolones 9(21.4) 2(2.8) 11(9.7)  0.002
Piperacillin tazobactam 23(54.8) 6(8.5) 29(25.7)  0.001
Carbapenems 13(31) 4(5.6) 17(15)  0.001
Glycopeptides 10(23.8) 2(2.8) 12(10.6)  0.001
Linezolid 2(4.8) - 2(1.8)  0.136
Colistin - - - .
Metronidazole 3(7.1) 1(1.4) 4(3.5) 0.144

Patients hospitalized in ICUs have a higher risk of NI because of
complex problems such as low immune status, comorbid diseases
(e.g., cancer, burns, diabetes), and invasive device applications that
disrupt body integrity.l7 Studies have been conducted for many
years to evaluate the risk factors and their effects on mortality in
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infections caused by A. baumannii and different results were re-
ported. The present study examined the effects of bacteremia and
pneumonia caused by A. baumannii on risk factors and mortality
with univariate and multivariate analyses and the independent risk
factors.

Comorbid diseases prolong the length of stay in hospitals and in-
tensive care units and increase the frequency of invasive interven-
tions. In a previous study, Diabetes Mellitus was found to be a risk
factor in the formation of infection with A. baumannii in terms of un-
derlying diseases.18 Similarly, in the present study, PDR (Pan Drug
Resistance) A. baumannii was found to be a Diabetes Mellitus risk
factor in the VAP (Ventilator-Associated Pneumonia) and Bactere-
mia Group.

The relationship between traumatic events and the development
of Nosocomial Infections is associated with increasing injury sever-
ity scores of the patients.1? It is also considered that trauma results
in neutrophil dysfunction, which leads to decreased immune re-
sponse and Nosocomial Infections.20 In the study conducted by Ber-
gogne-Berezin et al.,, trauma was identified as a risk factor for infec-
tion with A. baumannii.?! In the present study, traumas were evalu-
ated in the group of underlying diseases, and similarly, PDR A. bau-
mannii was identified as a risk factor in the VAP and Bacteremia
Group.

The CCI score is calculated based on the underlying diseases and
age. Various risk factors are frequently investigated in Nosocomial
Infections caused by Acinetobacter baumannii. Age, gender, length
of hospital stay, length of stay in the Intensive Care Unit, co-morbid-
ities, invasive interventions, and antibiotics given to patients were
identified as risk factors in previous studies.22-23-24 [n the present
study, CCI (Carlson Comorbidity Score) was determined as a risk
factor in the occurrence of PDR A. baumannii infection.

Itis now known that secondary infections can occur in patients who
use steroids. In the study that increased the risk of infection with A.
baumannii in patients using 21 mg/kg/day steroids, the patients
were exposed to steroids according to their underlying diseases.18
Similarly, PDR A. baumannii infection was found to be a risk factor
in patients using steroids in the present study.

Exposure to colonization and interventional procedures increases
in patients who are hospitalized in the last 3 months. For this rea-
son, hospitalization in the last 3 months was found to be an im-
portant risk factor for PDR A. baumannii infection in a previous
study.25 In the present study, the history of previous hospitalization
was found as a risk factor.

Antibiotic use was previously recognized as a risk factor for mul-
tidrug-resistant gram-negative infections.26 Previous studies re-
ported that frequent use of Carbapenem, third-generation Cephalo-
sporins, Quinolones, and Aminoglycosides are risk factors for Aci-
netobacter colonization infection.27-28-29 Ampicillin Sulbactam, 2nd
and 3rd-generation Cephalosporins, Quinolones, Piperacillin Tazo-
bactam, Carbapenem, and Glycopeptide Antibiotics were identified
as risk factors in the present study, similar to other studies.

In the statistical analysis made to compare the day of hospitaliza-
tion in the formation of infection, the infection occurred after 30
days in the group with PDR A. baumannii infection and was deter-
mined as a risk factor. The emergence of nosocomial antibiotic-re-
sistant pathogens increases with each day of hospitalization. The
longer the hospital stay, the longer the contact with contaminated
floors and equipment. In their study, Tunay et al. reported that the
duration of hospital stay was determined as a risk factor for the for-
mation of PDR A. baumannii.2®

A. baumannii strains have become resistant to many antimicrobial
agents, especially in recent years, which has caused a limited num-
ber of antimicrobial agents to remain against Acinetobacter infec-
tions.30
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Univariate analysis was used in the present study to determine
the risk factors with a p-value of 0.1 and below to determine the in-
dependent risk factors, and multivariate analysis was used for this
purpose. Traumas, steroid, and antibiotic use in the last 3 months
were determined as independent risk factors for the development
of PDR Acinetobacter baumannii VAP and bloodstream infections.
In recent studies, conditions such as underlying diseases, antibiotic
use, and invasive procedures continue to be risk factors for
Acinetobacter baumannii.31-32

In conclusion, when the results obtained in the present study
were evaluated, VAP and bacteremia are frequently detected in
wards such as ICUs with many underlying diseases and where more
than one invasive intervention is applied. This shows that infection
control procedures must be applied strictly in these wards and
units. We think that it is important, especially in terms of ensuring
the continuity of infection control training for the staff working in
these units, reducing the transmission of bacteria between patients,
between staff and patients, between equipment and patients, and
between staff and between units. The importance of antibiotic use
in these patients with multiple comorbidities and invasive proce-
dures has been shown once again.

It is important to have information on the risk factors in the devel-
opment of infection with Acinetobacter baumannii and to follow
these patients closely in terms of early detection.

This study was conducted in accordance with the ethical princi-
ples of the Declaration of Helsinki and was approved by Cumhuriyet
University Faculty of Medicine Ethics Committee.
https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id=veDPLu
ExfG-pX23kTNj-9Q&no=SkmQO0aBcD2WcW8e5my-XUg
Thesis number: 386672-2014

Author declare that they have no financial conflict of interest with
regard to the content of this report.

The authors received no financial support for the research,
authorship, and/or publication of this article.

Concept/Design, Data acquisition, Data analysis and interpre-
tation, Drafting manuscript, Critical revision of manuscript and
Final approval and accountability: EB, MGG

1.Liu Q,Li W, Feng Y, Tao C. Efficacy and safety of polymyxins for the treat-
ment of Acinectobacter baumannii infection: a systematic review and meta-
analysis. PloS one. 2014; 9(6): €98091.

https://doi.org/10.1371 /journal.pone.0098091

2.Kim UJ, Kim HK, An JH, et al. Update on the Epidemiology, Treatment, and
Outcomes of Carbapenem-resistant Acinetobacter infections. Chonnam
medical journal. 2014; 50(2): 37-44.
https://doi.org/10.4068/cm;j.2014.50.2.37

3.Gaynes R, Edwards JR, National Nosocomial Infections Surveillance S.
Overview of nosocomial infections caused by gram-negative bacilli. Clinical
infectious diseases: an official publication of the Infectious Diseases Society
of America. 2005; 41(6): 848-54.

https://doi.org/10.1086/432803



https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id=veDPLuExfG-pX23kTNj-9Q&no=SkmQOaBcD2WcW8e5my-XUg
https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id=veDPLuExfG-pX23kTNj-9Q&no=SkmQOaBcD2WcW8e5my-XUg
https://doi.org/10.1371/journal.pone.0098091
https://doi.org/10.4068/cmj.2014.50.2.37
https://doi.org/10.1086/432803

Bayrak &Gozel Volume 6 Issue 3 2023

4.Wisplinghoff H, Edmond MB, Pfaller MA, et al. Nosocomial bloodstream in-
fections caused by Acinetobacter species in United States hospitals: clinical
features, molecular epidemiology, and antimicrobial susceptibility. Clinical
infectious diseases: an official publication of the Infectious Diseases Society
of America. 2000; 31(3): 690-7.

https://doi.org/10.1086/314040

5.Wisplinghoff H, Bischoff T, Tallent SM, et al. Nosocomial blood stream in-
fections in US hospitals: analysis of 24,179 cases from a prospective nation
wide surveillance study. Clinical infectious diseases: an official publication
of the Infectious Diseases Society of America. 2004; 39(3): 309-17.
https://doi.org/10.1086 /421946

6.Falagas ME, Bliziotis IA, Siempos II. Attributable mortality of Acinetobacter
baumannii infections in critically ill patients: a systematic review of matched
cohort and case-control studies. Critical care. 2006; 10 (2): R48.
https://doi.org/10.1186/cc4869

7.Zhang J, Yu W, Zhao L, et al. Status and characteristics of bacterial re-
sistance in China [J]. Chinese Journal of clinical infectious diseases. 2016;
9(02): 118-28.

8.Jiang M, Liu L, Ma Y, et al. Molecular Epidemiology of Multi-Drug Resistant
Acinetobacter baumannii Isolated in Shandong, China. Front Microbiol.
2016; 21(7): 1687-9.

https://doi.org/10.3389/fmicb.2016.01687

9.Bouguenoun W, Bakour S, Bentorki AA, et al. Molecular epidemiology of
environmental and clinical carbapenemase-producing Gram-negative bacilli
from hospitals in Guelma, Algeria: Multiple genetic lineages and first report
of 0OXA-48 in Enterobacter cloacae. ] Glob Antimicrob Resist. 2016; 12(7):
135-40.

https://doi.org/10.1016/j.jgar.2016.08.011

10.Sun L], Xue HL, Chen MH, et al. Surveillance of pathogenic bacteria and
drug resistance of abdominal cavity infection in 2012-2014. Chinese Journal
of integrative surgery. 2016; 13(01): 24-7.

11.Lee HY, Chen CL, Wu SR, et al. Risk factors and outcome analysis of Aci-
netobacter baumannii complex bacteremia in critical patients. Crit Care Med.
2014; 42: 1081-8.

https://doi.org/10.1097 /CCM.0000000000000125

12.Liu CP, Shih SC, Wang NY, et al. Risk factors of mortality in patients with
carbapenem resistant Acinetobacter baumannii bacteremia. Microbiol Im-
munol Infect. 2016; 49: 934-40.
https://doi.org/10.1016/j.jmii.2014.10.006

13.Liu Q, Li W, Du X, et al. Risk and prognostic factors for multidrugresistant
Acinetobacter baumannii complex bacteremia: a retrospective study in a ter-
tiary hospital of west China. PloS One. 2015; 10: e0130701.
https://doi.org/10.1371 /journal.pone.0130701

14.Shih M], Lee NY, Lee HC, et al. Risk factors of multidrug resistance in nos-
ocomial bacteremia due to Acinetobacter baumannii: a case-control study.
Microbiol Immunol Infect. 2008; 41: 118-23.

15.Gu Z, Han Y, Meng T, et al. Risk factors and clinical outcomes for patients
with Acinetobacter baumannii bacteremia. Medicine. 2016; 95: e2943.16.
16.Nutman A, Glick R, Temkin E, et al. A case-control study to identify pre-
dictors of 14-day mortality following carbapenem-resistant Acinetobacter
baumannii bacteraemia. Clin Microbiol Infect. 2014; 20: 01028-34.
https://doi.org/10.1111/1469-0691.12716

17.Eren F, Ongiin G, Ural O, et al. Noroloji yogun bakim iinitesinde bir yillik
hastane enfeksiyonu oranlari: Patojenik ve Kklinik degerlendirme. Tiirk
Néroloji Dergisi. 2017; 23(4): 205-10

18.Ballouz, T. Risk factors, clinical presentation, and outcome of Acinetobac-
ter baumannii bacteremia. Frontiers in cellular and infection microbiology.
2017; 7: 156.

https://doi.org/10.3389/fcimb.2017.00156

19.Jamulitrat S, Narong MN, Thongpiyapoom S. Trauma severity scoring sys-
tems as predictors of nosocomial infection. Infect Control Hosp Epidemiol.
2002; 23(5): 268-73.

https://doi.org/10.1086 /502047

20.Hazeldine ], Hampson P, Lord JM. The impact of trauma on neutrophil
function. Injury. 2014; 45(12): 1824-33
https://doi.org/10.1016/j.injury.2014.06.021

21.Bergogne-Berezin E, Towner K]. Acinetobacter spp. as nosocomial patho-
gens: microbiological, clinical, and epidemiological features. Clinical micro-
biology reviews. 1996; 9: 148-65.

https://doi.org/10.1128/CMR.9.2.148

22.Baran G, Erbay A, Bodur H et al. Risk factors for nosocomial imipenem-
resistant Acinetobacter baumannii infections. Int ] Infect Dis. 2008; 12(1):

420

https://dergipark.org.tr/en/pub/jocass

23.Paterson DL, Doi Y. A Step Closer to Extreme Drug Resistance (XDR) in
GramNegative Bacilli. Clin Infect Dis. 2007; 45(9): 1179-81.
https://doi.org/10.1086/522287

24.Chang HC, Chen YC, Lin MC et al. Mortality risk factors in patients with
Acinetobacter baumannii ventilator-associated pneumonia. Formos Med As-
soc. 2011; 10: 564-71.

https://doi.org/10.1016/j.jfma.2011.07.004

25.Chen, SY. Bacteremia in previously hospitalized patients: prolonged effect
from previous hospitalization and risk factors for antimicrobial-resistant
bacterial infections. Annals of Emergency Medicine. 2008; 51:639-46.
https://doi.org/10.1016/j.annemergmed.2007.12.022

26.Baran G, Erbay A, Bodur H, et al. Risk factors for nosocomial imipenem
resistant Acinetobacter baumannii infections. Int J Infect Dis. 2008; 12: 16-
21.

https://doi.org/10.1016/j.ijid.2007.03.005

27.Peleg AY, Seifert H, Paterson DL. Acinetobacter baumannii: Emergence of
a successful pathogen. Clin Microbiol Rev. 2008; 21(3): 538-2.
https://doi.org/10.1128/CMR.00058-07

28.Huang H. A multi-center study on the risk factors of infection caused by
multi-drug resistant Acinetobacter baumannii. BMC infectious diseases.
2018; 18: 1-6.

https://doi.org/10.1186/s12879-017-2932-5

29.Tunay H, Demirdal T, Demirtiirk N. Risk factors for nosocomial pan drug
resistant acinetobacter baumannii infections. Acta Medica Alanya. 2019; 33:
254-60.

https://doi.org/10.30565/medalanya.543371

30.Celik C.. Increasing antimicrobial resistance in nosocomial pathogens;
multidrug-resistant extensively drug-resistant and pandrug-resistant Aci-
netobacter baumannii. Journal of Microbiology and infectious diseases.
2014; 4: 7-12.

https://doi.org/10.5799/ahinjs.02.2014.01.0116

31.Zhou H, Yao Y, Zhu B, et al. Risk factors for acquisition and mortality of
multidrug-resistant Acinetobacter baumannii bacteremia: A retrospective
study from a Chinese hospital. Medicine. 2019; 98: 13.
https://doi.org/10.1097/MD.0000000000014937

32.Ciginskiene A, Dambrauskiene A, Rello ], et al. Ventilator-associated pneu-
monia due to drug-resistant Acinetobacter baumannii: risk factors and mor-
tality relation with resistance profiles, and independent predictors of in-hos-
pital mortality. Medicina. 2019;55.2: 49.
https://doi.org/10.3390/medicina55020049



https://doi.org/10.1086/314040
https://doi.org/10.1086/421946
https://doi.org/10.1186/cc4869
https://doi.org/10.3389/fmicb.2016.01687
https://doi.org/10.1016/j.jgar.2016.08.011
https://doi.org/10.1097/CCM.0000000000000125
https://doi.org/10.1016/j.jmii.2014.10.006
https://doi.org/10.1371/journal.pone.0130701
https://doi.org/10.1111/1469-0691.12716
https://doi.org/10.3389/fcimb.2017.00156
https://doi.org/10.1086/502047
https://doi.org/10.1016/j.injury.2014.06.021
https://doi.org/10.1128/CMR.9.2.148
https://doi.org/10.1016/j.ijid.2007.03.005
https://doi.org/10.1086/522287
https://doi.org/10.1016/j.jfma.2011.07.004
https://doi.org/10.1016/j.annemergmed.2007.12.022
https://doi.org/10.1016/j.ijid.2007.03.005
https://doi.org/10.1128/CMR.00058-07
https://doi.org/10.1186/s12879-017-2932-5
https://doi.org/10.30565/medalanya.543371
https://doi.org/10.5799/ahinjs.02.2014.01.0116
https://doi.org/10.1097/MD.0000000000014937
https://doi.org/10.3390/medicina55020049



