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ABSTRACT 
 
Background and Objectives: The frequency of multi-drug resistant Acinetobacter spp. infections is increasing in Iran. Con-
sidering availability of limited therapeutic options, clinical response and outcome of ventilator-associated pneumonia due to 
multi-drug resistant A.baumannii were evaluated in critically ill patients. 
Materials and Methods: In this prospective study, 29 patients with carbapenem resistance A. baumannii ventilator-associ-
ated pneumonia were enrolled. Endotracheal aspirate specimens were analyzed according to the clinical and laboratory stan-
dard institute instructions in the hospital’s microbiology laboratory. Demographics, clinical, microbiological and laboratory 
findings were collected for each patient during the treatment course. Therapeutic empirical regimen, change in antibiotic 
regimen following receiving antibiogram results, clinical and microbiological responses, duration of ICU stay and outcome 
were collected for each recruited individual. 
Results: All of A. baumanii isolates were resistant to pipracillin-tazobactam, ceftriaxon, amikacin and ciprofloxacin. The 
resistance rate of A. baumanii species was 41.4% for ampicillin/sulbactabm and 93.1% for meropenem. Patients received 
either meropenem/colistin (51.7%) or meropenem/ampicillin-sulbactam (48.3%) as the treatment regimens based on the 
antimicrobial susceptibility patterns of isolates. 
Ventilator-associated pneumonia clinical response, improvement and failure achieved in 15 (51.7%), 8 (27.6%) and 6 
(20.7%) of the patients respectively. Microbiological eradication and intermediate status were observed in 9/29 (31%) and 
11/29 (37.9%) of patients, respectively
Conclusion: The antibiotic regimens showed comparable efficacy in treatment of VAP due to MDR A. baumannii but mor-
tality rate was high. Considering widespread and high mortality rates associated with MDR infections, applying infection 
control and antibiotic stewardship programs in hospitals are essential. 
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INTRODUCTION

Acinetobacter baumannii is an aerobic Gram neg-
ative microorganism belonging to the Moraxellaceae 
family that emerged globally as a nosocomial patho-
gen in healthcare settings, especially in intensive 
care units (ICUs) (1). Multidrug-resistant (MDR) A. 
baumannii associated nosocomial infections have in-
creased worldwide during two recent decades (1-3). 
Serious infections including blood stream, urinary 
tract, intra-abdominal and lower respiratory tract in-
fections have been reported with this microorganism 
(1, 4). Despite applying preventive strategies, pneu-
monia continues to be number one complication in 
critically ill patients. Based on centers for disease 
control and prevention (CDC) report, pneumonia 
is the most common (21.82%) health care associat-
ed infection in acute care settings (3, 5). Infectious 
Disease Society of America (IDSA) has reported 
all-cause mortality related to ventilator associated 
pneumonia (VAP) up to 50% (3). A. baumannii is a 
predominant strain associated with VAP in most hos-
pitals. This pathogen was the third common strains 
(approximately 5-10% of isolates) related to the VAP 
in the United States. The prevalence is higher in Asia 
than Europe and the United states (3). According 
to the CDC’s National Healthcare Safety Network, 
about 2% of healthcare-associated infections are re-
lated to Acinetobacter. This prevalence is higher (ap-
proximately 7%) among critically ill patients requir-
ing mechanical ventilation. On the other hand, up to 
60% of the isolates were multidrug-resistant (MDR), 
and the mortality rate of these infections was about 
7% (6).

The extensive use of antibiotics especially car-
bapenems for treatment of cephalosporin-resistant 
Klebsiella spp infections was detected as a main risk 
factor to emerge of carbapenem resistance strains, 
especially Acinetobacter (7, 8). The first carbapen-
em-resistant A. baumannii nosocomial outbreak was 
reported in the United States in 1991. After that, sev-
eral outbreaks of carbapenem-resistant A. baumannii 
infections were detected in many hospitals in various 
geographic areas (9-11). These infections are associ-
ated with increased mortality and morbidity, length 
of hospital stay, and clinical costs (4, 12).

Limited antibiotic regimens are available for treat-
ment of carbapenem resistance Acinetobacter spp. 
infections (11). Older agents, including ampicillin/
sulbactam, carbapenems and colistin remain the last 

therapeutic options for treatment of the infections in 
developing countries. Combination therapy is a com-
mon strategy against MDR infections (13). The an-
timicrobial synergistic effect between meropenem, 
ampicillin/sulbactam and colistin has been reported 
in some studies. This effect was detected despite 
in-vitro resistance to both antibiotics (13, 14).

The frequency of MDR Acinetobacter spp. infec-
tions is increasing in Iran (15). Considering availabil-
ity of limited therapeutic options, clinical response 
and outcome of VAP due to MDR A. baumannii were 
evaluated in critically ill patients. 

   
METHOD

 
   This was a prospective study that conducted over 
a period of eight months, from October 2015 to 
May 2016 at Imam Khomeini Complex Hospital, a 
referral teaching hospital, affiliated to Tehran Uni-
versity of Medical Sciences, Tehran, Iran. In This 
study, 29 patients with ventilator-associated car-
bapenem resistance A. baumannii pneumonia were 
enrolled. These patients were admitted in ICU and 
experienced mechanical ventilation for more than 
48 hours before the onset of infection. VAP was 
defined according to the imaging, clinical and lab-
oratory findings (Table 1). New or progressive infil-
tration in chest x-ray with at least two of following 
parameters including fever (T>38°C) or hypother-
mia (T<35.5°C), leukocytosis (WBC>12000 cells/
ml) or leukopenia (WBC<4000 cells/ml) or positive 
tracheal culture, were used for pneumonia diagno-
sis (16, 17). Endotracheal aspirate specimens were 
analyzed according to the clinical and laboratory 
standard institute (CLSI) instructions in the hospi-
tal’s microbiology laboratory. Routine microbiolog-
ical techniques were used for culture, isolation and 
differentiation of microorganisms (18). A. baumannii 
isolates were selected for follow-up and further anal-
ysis. Antibiotic disks including ampicillin/sulbactam 
(10/10 µg), ceftriaxone (30 µg), imipenem (10 µg), 
gentamicin (10 µg), ciprofloxacin (5 µg), trimetho-
prim-sulfamethoxazole (1.25/23.75µg) were applied 
to determine A. baumannii susceptibility pattern  
based on the CLSI recommendations (18). These 
antibiotic disks were applied on Muller-Hinton agar 
containing colony suspension of A. baumannii equiv-
alent to a 0.5 McFarland standard sample. If an iso-
late of A. baumannii was resistance to more than one 
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agent in ≥3 antimicrobial categories including amino-
glycosides, carbapenems, fluoroquinolones, β-alact-
am-β-lactamase inhibitors, extended-spectrum ceph-
alosporins, folate pathway inhibitors, tetracyclines  
and polymyxins, it was considered as MDR micro-
organism and were recruited in our study (2). De-
mographics, clinical, microbiological and laboratory 
findings were collected for each patient during the 
VAP treatment course. Comorbidities and illness 
severity were assessed according to the Charlson 
comorbidity score. Therapeutic empirical regimen, 
change in antibiotic regimen following receiving 
antibiogram results, clinical and microbiological 
responses, duration of ICU stay and outcome were 
collected for each recruited individual. Incompatible 
isolates with patients’ clinical status were considered 
colonization and were excluded. Clinical and micro-
biological responses were used to assess efficacy of 
the antibiotic regimens. Clinical response was con-
sidered when patient’s general condition, oxygen-
ation status, and laboratory findings improved fol-
lowing antibiotic therapy. Microbiological response 
was defined as eradication, intermediate, super-in-

fection and persistent at the end of treatment  (19). 
The nephrotoxicity was compared between the regi-
mens based on the Kidney Disease Improving Global 
Outcome (KDIGO) recommendation. Based on the 
definition, an increase in serum creatinine by 0.3 mg/
dl within 48 h or an increase in serum creatinine to 
≥ 1.5 times of baseline within the previous 7 days or 
urine volume  ≤ 0.5 ml/kg/h for 6 h was considered 
as drug-induced acute kidney injury (20).

Continuous and categorical variables were report-
ed as mean± standard deviation and numbers or per-
centages, respectively. Mann-Whitney Rank Sum test 
was performed to compare the duration of ICU stay in 
the treatment groups. Fisher’s Chi-square tests were 
used for the assessment of clinical responses. Statis-
tical Package for Social Sciences (SPSS) 21.0 statis-
tics program was used for data analysis and P-val-
ue < 0.05 was considered statistically significant.  

 
RESULTS

During the study period, 871 patients were ad-

Table 1. Criteria for diagnosis of ventilator-associate pneumonia (16-17)

Radiology 
At least one of the follow-
ing findings in serial chest  
radiography:
-New or progressive and 
persistent infiltrate
-Consolidation
-Cavitation

Sign/Symptom 
At least one of the following 
signs or symptoms:
-Fever (>38°C )
-Leukopenia (<4000 WBC/mm3) 
or leukocytosis (>12000 WBC/
mm3)
and   
At least one of the following:
-Sputum production or change 
in antecedent sputum charac-
teristics (including consistency, 
colure or quantity) or  increased 
respiratory secretions or
suctioning requirements
-New onset or worsening of 
antecedent  cough, dyspnea or 
tachypnea
-Abnormal respiratory sounds
-Worsening gas exchange in-
cluding  hypoxia, hypoxemia, in-
creased requirement for oxygen 
support or mechanical ventilation

Laboratory 
At least one of the following:
1. Positive blood culture
 originated from respiratory tract
2. Positive pleural fluid culture
3. Positive culture of respiratory 
tract sample (endotracheal aspirate 
secretions)
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mitted in the ICU. A total of 116 (13.32%) out of 
871 patients were developed VAP during ICU stay. 
VAP due to MDR A. baumanii was detected in 32 
(3.67%) patients. Three patients were excluded from 
the study because of prior VAP episodes or expired 
less than 48 h of the treatment. In this period, 116 
endotracheal aspirate specimens were analyzed in 
the hospital’s microbiology laboratory. Totally, 48 
isolates (60.76%) were identified as A. baumannii 
and the remaining were Klebsiella spp., 17 (21.52%), 
Pseudomonas aeruginosa, 9 (11.39%), Staphylococ-
cus aureus, 2 (2.53%), E. coli, 1 (1.26%), Staphylo-
coccus epidermidis, 1 (1.26%) and Streptococcus 
viridians, 1 (1.26%). Culture positive and negative 

pneumonia were detected in 79 (68.1%) patients  and 
others (n=37, 31.9%) were considered as culture neg-
ative pneumonia. The mean age of the patients was 
59.21±19.42 years old and 20 (69%) of them were 
males. 

The calculated Charlson comorbidity score, under-
lying diseases and clinical features of patients were 
shown in Table 2. The mean±SD of Charlson comor-
bidity score was 3.53±1.96 (10-year survival percent-
age was from 53.39% to 77.48%).

Early VAP was detected within the first four days 
of ICU admission in 25.9% of patients. All of A. bau-
mannii isolates were resistance to pipracillin-tazo-
bactam, ceftriaxon, amikacin and ciprofloxacin. The 

Table 2. Clinical characteristics and underlying diseases of patients

Patient’s characteristics
Gender 
 Female
Male
Age
WBC and vital sign:
WBC(x 103 per µL)
HR(beats per minute)
RR (breaths per minute)
MAP (mmHg)
T (°C)
Charlson comorbidity score
DM
CHF
IHD
HTN
COPD
CKD
CVA
Parkinson
Alzheimer disease
Solid tumor
Non-metastatic
Metastatic 
Thyroid disorder
CIDP

Number (%) or mean±SD

8 (31)
20 (69)
59.21±19.42
Before treatment
14.34±5.42
103.37±20.04
22.21±7.06
88.92±16.55
37.87±1.15
3.83±2.71
7 (24.13%)
1(3.45%)
4 (13.79%)
8 (27.59%)
7 (24.13%)
1(3.45%)
2 (6.9%)
3(10.34%)
1(3.45%)

5 (17.24%)
2 (6.9%)
1 (3.45%)
1 (3.45%)

After treatment
9.49±3.72
96.27±19.9
15.39±3.52
87.09±11.38
37.11±0.52

DM, diabetes mellitus; CHF, chronic heart failure; IHD, ischemic heart disease; HTN, 
hypertension; COPD, chronic obstructive pulmonary disease; CKD, chronic kidney dis-
ease; CVA, cerebrovascular accident; CIDP, chronic inflammatory demyeliniating poly-
neuropathy; WBC, white blood cell; HR, heart rate; RR, respiratory rate; MAP, mean 
arterial pressure; T, temperature.

CLINICAL RESPONSE & OUTCOME OF VAP

IRAN. J. MICROBIOL.  Volume 8 Number 5 (October 2016) 288-297                291  http://ijm.tums.ac.ir



http://ijm.tums.ac.ir

Table 3. Antimicrobial susceptibilitypattern of A. baumanii isolates

Antimicrobial agents
3th-generation cephalosporins
Ciprofloxacin
Ampicillin-sulbactam
Piperacillin-tazobactam
Aminoglycosides
Carbapenems

Sensitive
-
-

44.8%
-
-
-

Intermediate
-
-

13.8%
-
-

6.9%

Resistance 
100%
100%
41.4%
100%
100%
93.1%

resistance rate of A. baumannii species was 41.4% 
for ampicillin/sulbactabm and 93.1% for meropenem. 
Antimicrobial sensitivity pattern of A. baumannii 
isolates was reported in Table 3. Patients received ei-
ther meropenem/colistin (51.7%) or meropenem/am-
picillin-sulbactam (48.3%) as the treatment regimens 
based on the antimicrobial susceptibility patterns of 
isolates. 

Mean duration of VAP treatment and ICU stay of 
patients were 13.41±5.53 and 40.34±28.90 days re-
spectively. There was not any significant difference 
in the duration of ICU stay between the groups. VAP 
clinical response, improvement and failure achieved 
in 15 (51.7%), 8 (27.6%) and 6 (20.7%) of the patients 
respectively. Microbiological eradication and inter-
mediate status were observed in 9/29 (31%) and 11/29 
(37.9%) of patients, respectively. A. baumannii was 
persisted in 3/29 of patients (10.3%) and the rate of 
super-infection on the follow-up culture was 6/29 
(20.7%). Klebsiella spp. (66.7%) was the most com-
mon microorganism of super-infections followed by 
P. aeruginosa (33.3%).

Clinical failure occurred in 3/15 (20%) and 3/14 
(21.40%) of patients who received meropenem/colis-
tin and meropenem/ampicillin-sulbactam respective-
ly. No significant difference was observed between 
the regimens regarding clinical failure. Colistin-in-
duced nephrotoxicity was detected in 2/15 (13.33%) 
patients. Ampicillin-sulbactam associated neph-
rotoxicity was not observed in any patient. Finally, 
12/29 (41.4%) of the individuals were discharged 
from the hospital and 17/29 (58.6%) patients died. 
The characteristics of our patients are summarized 
in Table 4.

DISCUSSION

    In this study, the antibiotic regimens showed similar 

efficacy in the treatment of VAP due to MDR A. bau-
mannii. Both clinical and microbiological responses, 
duration of ICU stay and nephrotoxicity were compa-
rable between the treatments.  
   Considering the geographic area, setting and popula-
tion, different incidence rates of VAP have been detect-
ed (22-23). Incidence of VAP was reported between 
1.9 and 18.3 cases per1000 ventilator-days around the 
world (21). Incidence of VAP due to A. baumannii was 
reported about 1.59 cases per 100 CCU admissions in 
one study (22).
    In a large multi-center study that covered 27 ICUs in 
nine European countries, 30.5% of nosocomial pneu-
monia were culture negative. Approximately one from 
three tracheal discharge cultures was negative in our 
study that was comparable with the previous reports. 
In culture positive nosocomial pneumonia, Enterobac-
teriaceae, S. aureus, P. aeruginosa, and A. baumannii 
were common isolates respectively. A. baumannii was 
more frequent in patients with late than early VAP  
(21). Unfortunately, MDR A. baumannii, was the most 
prevalent pathogen in our study. 
   According to the CDC’s report, carbapenem resis-
tance rate of A. baumannii clinically increased from 
9% to 40% during 1995-2004 (23). Approximately 
27.3% of A. baumannii isolates from tracheal samples 
were considered as MDR pathogens in a prospective 
study from North India (24). Same finding was de-
tected in our patients. All A. baumannii strains were 
resistant to ceftriaxone and ciprofloxacin, and the re-
sistance rate to imipenem and colistin was 0.09% and 
0%, respectively (22). In a retrospective cohort study 
in Greece, all A. baumannii isolates were resistant 
to carbapenems and aminoglycosides, and 93.5% of 
these strains were susceptible to colistin (25).
  Multiple antibiotic regimens were examined for 
treatment of infections due to MDR A. baumannii (26, 
27). Combination therapy including a carbapenem 
and another effective antibiotic was more effective 
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Table 4. Characteristics of included patients in summary

No

1
2
3

4

5
6
7
8
9
10
11
12

13
14

15

16

17
18

19
20
21
22

23
24
25
26
27
28
29

Age

31
82
32

32

51
53
60
65
79
45
49
65

73
79

65

80

60
84

41
67
85
70

75
76
68
23
17
68
41

Treatment regimen 

Meropenem/ampicillin-sulbactam
Meropenem/ampicillin-sulbactam

Meropenem/colistin

Meropenem/ampicillin-sulbactam

Meropenem/ampicillin-sulbactam
Meropenem/ampicillin-sulbactam

Meropenem/colistin
Meropenem/colistin
Meropenem/colistin

Meropenem/ampicillin-sulbactam
Meropenem/ampicillin-sulbactam

Meropenem/colistin

Meropenem/ampicillin-sulbactam
Meropenem/ampicillin-sulbactam

Meropenem/ampicillin-sulbactam

Meropenem/colistin

Meropenem/colistin
Meropenem/colistin

Meropenem/ampicillin-sulbactam
Meropenem/colistin
Meropenem/colistin
Meropenem/colistin

Meropenem/ampicillin-sulbactam
Meropenem/colistin

Meropenem/ampicillin-sulbactam
Meropenem/ampicillin-sulbactam

Meropenem/colistin
Meropenem/colistin
Meropenem/colistin

Duration of 
ICU stay (day)

32
96
10

105

47
35
22
49
69
10
61
82

10

39

84

17
19

12
55
31

40
34
13
93
12
32
11

Microbiological 
response
Persistent
Persistent

Eradication

Eradication

Eradication
Super-infection

Intermediate
Eradication
Intermediate
Intermediate
Intermediate
Eradication

Intermediate
Super-infection

Superinfection

Intermediate

Supe-rinfection
Super-infection

Eradication
Super-infection

Eradication
Intermediate

Intermediate
Intermediate
Intermediate
Eradication 
Intermediate 

Persistent
Eradication

Clinical  
response

Cure
Improvement

Cure

Improvement

Cure
Improvement

Failure
Cure
Cure

Failure 
Failure 
Cure

Cure
Cure

Improvement

Cure

Failure
Failure

Cure
Improvement

Cure
Improvement

Improvement
Improvement

Failure
Cure 
Cure
Cure
Cure

Outcome

EXP.
DC.
DC

EXP

DC
EXP.
EXP.
DC

EXP.
EXP.
EXP.
DC.

DC.

EXP.

EXP.

EXP.
EXP.

DC.
EXP.
EXP.
EXP.

DC.
EXP.
EXP.
DC. 
DC.
EXP.
DC.

Gender

F
F
F

F

M
M
M
M
F
M
M
M

M
M
M
M

M

M
F

F
F
M
M

M
M
M
M
F
M

DM, diabetes mellitus; CHD, chronic heart disease; IHD, ischemic heart dis-
ease; HTN, hypertension; COPD, chronic obstructive pulmonary disease; CKD,  
chronic kidney disease; CVA, cerebrovascular accident; CIDP, chronic inflamma-
tory demyelinating polyneuropathy; MI, myocardial ischemia; CABG, coronary 
artery bypass graft; BPH, benign prostatic hyperplasia; EXP, expired; DC, dis-
charged.

Baseline disease

CIDPa

-
Cerebral hemangio-

blastoma
Metastatic breast 

cancer
Metastatic spinal tumor
Ankylosing Spondylitis

Gastric cancer
CVA, HTN, Parkinson

HTN
-

IHD, DM, HTN, CVA
IHD, CABG, DM, 

HTN, BPH
-

IHD, DM, CKD, CVA, 
Rectal carcinoma

Prostatic adenocarci-
noma

CHF, MI, COPD, Alz-
heimer disease

Lung transplantation
CABG, Valvular AF, 

COPD
Parkinson

CVA
HTN, IHD, DM, CVA

HTN, DM, BPH, hypo-
thyroidism
DM, CVA

HTN, Parkinson
Rectal carcinoma
Down syndrome

-
HTN, DM, CVA

-
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than monotherapy for MDR A. baumannii associated 
pneumonia. Synergistic effect of carbapenems with 
other antimicrobial agents against A. baumannii infec-
tions was proposed (27). In another study, clinical and 
microbiological responses were higher in colistin plus 
a carbapenem than sulbactam plus colistin or colistin 
alone (28).
   The efficacy of sulbactam in treatment of A. bau-
mannii related infections has been reviewed (27, 29, 
30). Betrosian et al. evaluated the efficacy of high-
dose regimens of ampicillin/sulbactam (18/9 g versus 
24/12 g daily dose) for treatment of VAP due to MDR 
A. baumannii. No significant difference in clinical re-
sponse was noted between the groups (19). Clinical 
response rate in this study for both regimens was up to 
75% (27). Efficacy of regimens containing ampicillin/
sulbactam was similar in our study. 
   Synergistic effect of a carbapenem and ampicillin/
sulbactam for treatment of MDR A. baumannii in-
fections in critically ill patients was reported. In one 
study, treatment of VAP due to carbapenem-resistance 
A. baumannii with ampiclin/sulbactam or colistin had 
similar clinical response. However, the microbiolog-
ical response was higher in colistin group (29). In 
another study clinical resolution of pneumonia due to 
carbapenem-resistance A. baumannii was detected in 
67.6% of patients treated with sulbactam or ampicil-
lin/sulbactam (27).
   Increase in serum creatinine level among patients 
who received colistin for treatment of VAP was more 
common than other therapeutic regimens (29). Colis-
tin associated nephrotoxicity was reported from 0 to 
57%. Receiving concurrent nephrotoxic agents and 
some patient’s characteristics (advanced age, obesity, 
baseline kidney disease, lower serum albumin, high-
er Charlson comorbidity score), different methods of 
colistin dosing and the criteria used for detection of 
nephrotoxixity may be attributed for this variability 
(31). Both patients with colistin-induced nephrotox-
icity in our study were in old age and one of them 
suffered from chronic kidney disease. 
   Mortality rate (28.57%) of VAP due to MDR A. bau-
mannii in our study was comparable to other studies. 
Attributed mortality of A. baumannii infections was 
reviewed in multiple studies. The differentiation be-
tween VAP-related and all-cause mortality in critically 
ill patient is difficult. (21, 29, 32, 33). The mortality 
rate related to nosocomial pneumonia was reported 
as 19.6% in European ICUs (21). Patients with noso-
comial pneumonia had 6% higher mortality rate than 

other complications (21). In a systematic review, the 
mortality rates of hospital and ICU-associated A. bau-
mannii infections were 7.8% to 23% and 10% to 43% 
respectively (33). In another study, 30 day mortality 
rate of pneumonic due to A. baumannii was 31.2%. 
Mortality rate of pneumonia associated with A. bau-
mannii was different considering the therapeutic regi-
mens. The outcome of VAP caused by carbapenem-re-
sistant A. baumannii which treated by either ampicil-
lin/sulbactam or colistin was evaluated in one study. 
Colistin regimen was associated with higher rate of 
30 day mortality than ampicillin/sulbactam treatment 
(29). However, in a prospective study, mortality rate 
of A. baumannii associated pneumonia did not differ 
significantly between colistin and ampicillin/sulbact-
am regimens (34).
  Malignancy, kidney and liver diseases, immune-com-
promised status, septic shock, late-onset VAP, high 
SOFA score, drug-resistant pathogens, and inappro-
priate antibiotic treatments were detected as prognos-
tic factors for A. baumannii related mortality in criti-
cally ill patients (32).
  These evidences support comparable clinical and 
microbiological responses of sulbactam (ampicil-
lin/sulbactam) and colistin for treatment of MDR A. 
baumannii infections in critically ill patients. Besides 
clinical response, safety, collateral damage and cost 
are other important parameters in selecting appropri-
ate antibiotic regimens, especially in critically ill pa-
tients with concomitant diseases and organs failure.  
Colistin is known as a nephrotoxic agent and for many 
years, its administration had been restricted. Follow-
ing emerging of MDR pathogens and unavailability of 
effective treatments, colistin is re-introduced in clini-
cal practice. Fortunately, its nephrotoxicity is less than 
that was suspected (35-36).
   Colistin and sulbactam are narrow spectrum anti-
biotics and always cover Gram-negative microor-
ganisms. However, ampicillin-sulbactam has broad 
antibacterial activity against Gram negative and pos-
itive microorganisms and even anaerobes.  Collateral 
damage and increasing rate of colonization with resis-
tant pathogens are critical concerns regarding use of 
broad-spectrum antibiotics (37-38). Effectiveness of 
ampicillin-sulbactam against A. baumannii is related 
to sulbactam component (30), therefore availability 
of this agent as a unique formulation in developing 
countries can limits use of ampicillin-sulbactam. In 
our country, colistin is more expensive than ampicil-
lin-sulbactam. 
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    Although this is first case series that reports clinical 
response and outcome in Iranian critically ill patients 
with VAP due to MDR A. baumannii but our report 
suffers from some limitations. Different patients’ de-
mographic characteristics and baseline diseases, small 
sample size, and duration of follow-up were main re-
strictions. Most of recruited patients had severe co-
morbidities including malignancies, respiratory dis-
orders, ischemic heart disease, heart failure, diabetes 
mellitus, renal failure, cerebrovascular accident and 
sepsis. High mortality rate among our patients may 
be related to these conditions. Efficacy and safety of 
antibiotic regimens for treatment of A. baumannii in-
fections were evaluated in few studies. Well-designed 
and multi-center studies with adequate sample size are 
needed to clarify the best antibiotic regimen for treat-
ment of these infections. 

CONCLUSION

   Although colistin and ampicillin-sulbactam contain-
ing antibiotic regimens showed comparable efficacy 
in treatment of VAP due to MDR A. baumannii in 
our patients but mortality rate, was high. Considering 
widespread and high mortality rates of MDR infec-
tions, applying infection control and antibiotic stew-
ardship programs in hospitals are essential. 

ACKNOWLEDGEMENT

  This study was the result of a Ph.D student thesis 
and supported by a Vice-Chancellor for Research of 
Tehran University of Medical Sciences. The authors 
expressed sincere gratitude to all the nursing staff of  
ICU and laboratory department of Imam Khomeini 
hospital for their kindly supports.

REFERENCES

1. Kara I, Yildirim F, Bilaloglu B, Karamanlioglu D, Kay-
acan E, Dizbay M, et al. Comparison of the efficacy 
of colistin monotherapy and colistin combination ther-
apies in the treatment of nosocomial pneumonia and 
ventilator-associated pneumonia caused by Acineto-
bacter baumannii. SAJCC 2015;31:51-58.

2. Magiorakos AP, Srinivasan A, Carey R, Carmeli Y, 
Falagas M, Giske C, et al. Multidrug-resistant, exten-

sively drug-resistant and pandrug-resistant bacteria: an 
international expert proposal for interim standard defi-
nitions for acquired resistance. Clin Microbiol Infect 
2012; 18:268-281.

3. Kalil AC, Metersky ML, Klompas M, Muscedere 
J, Sweeney DA, Palmer LB, et al. Management of 
Adults With Hospital-acquired and Ventilator-asso-
ciated Pneumonia: 2016 Clinical Practice Guidelines 
by the Infectious Diseases Society of America and the 
American Thoracic Society. Clin Infect Dis 2016 Sep 
1;63(5):575-582.

4. Teng S-O, Yen M-Y, Ou T-Y, Chen F-L, Yu F-L, Lee 
W-S. Comparison of pneumonia-and non-pneumo-
nia-related Acinetobacter baumannii bacteremia: Im-
pact on empiric therapy and antibiotic resistance. J Mi-
crobiol Immunol Infect 2015 Oct;48(5):525-530.

5. Centres for Disease Control and Prevention, US De-
partment of Health and Human Services (2016). HAI 
Data and Statistics. 2016. Available at: www.cdc.gov/
hai/surveillance; Accessed October 3, 2016.

6. Centres for Disease Control and Prevention, US Depart-
ment of Health and Human Services (2013), Antibiotic 
resistance threats in the United States, 2013: Available at:  
www.cdc.gov/drugresistance/threat-report-2013/ Ac-
cessed October 3, 2016.

7. Go E, Urban C, Burns J, Mariano N, Mosinka-Snipas 
K, Rahal J, et al. Clinical and molecular epidemiology 
of Acinetobacter infections sensitive only to polymyxin 
B and sulbactam. Lancet 1994 Nov 12;344(8933):1329-
1332.

8. Pan T, Liu X, Xiang S, Ji W. Treatment for patients with 
multidrug resistant Acinetobacter baumannii pulmo-
nary infection. Exp Ther Med 2016; 11:1345-1347.

9. Hsueh P-R, Teng L-J, Chen C-Y, Chen W-H, Yu C-J, 
Ho S-W, et al. Pandrug-resistant Acinetobacter bau-
mannii causing nosocomial infections in a university 
hospital, Taiwan. Emerg Infect Dis 2002; 8:827-832.

10. Sharma P, Bashir YU, Kaur S, Kaur P, Aggarwa A. 
Emerging antimicrobial resistance and clinical rele-
vance of Acinetobacter isolates in a tertiary care hos-
pital of rural area of Punjab, India. J Microbiol Antimi-
crob 2015;1(1):8-12.

11. Reis AO, Luz DA, Tognim MC, Sader HS, Gales AC. 
Polymyxin-resistant Acinetobacter spp. isolates: what 
is next?-Letters-Letter to the Editor. Emerg Infect Dis 
2003; 9: 1025–1027.

12. Craven DE, Hudcova J, Rashid J. Antibiotic therapy for 
ventilator-associated tracheobronchitis: a standard of 
care to reduce pneumonia, morbidity and costs? Curr 
Opin Pulm Med 2015; 21:250-259.

13. Vourli S, Frantzeskaki F, Meletiadis J, Stournara L, 
Armaganidis A, Zerva L, Dimopoulos G. Synergistic 
interactions between colistin and meropenem against 
extensively drug-resistant and pandrug-resistant 

CLINICAL RESPONSE & OUTCOME OF VAP

IRAN. J. MICROBIOL.  Volume 8 Number 5 (October 2016) 288-297                295  http://ijm.tums.ac.ir



http://ijm.tums.ac.ir

Acinetobacter baumannii isolated from ICU patients. 
Letters to the Editor. Int J Antimicrob Agents 2015; 
Jun;45(6):670-671.

14. Özvatan T, Akalın H, Sınırtaş M, Ocakoğlu G, Yılmaz 
E, Heper Y, Kelebek N, İşçimen R, Kahveci F. Noso-
comial Acinetobacter pneumonia: Treatment and prog-
nostic factors in 356 cases. Respirology 2016; 21:363-
369.

15. Moradi J, Hashemi FB, Bahador A. Antibiotic resis-
tance of Acinetobacter baumannii in Iran: a systemic 
review of the published literature. Osong Public Health 
Res Perspect 2015; 6:79-86.

16. Florescu DF, Qiu F, McCartan MA, Mindru C, Fey PD, 
Kalil A. What is the efficacy and safety of colistin for 
the treatment of ventilator-associated pneumonia? A 
systematic review and meta-regression. Clin Infect Dis 
2012; 54:670-680. 

17. Tablan OC, Anderson LJ, Besser R, Bridges C, Hajj-
eh R; CDC.; Healthcare Infection Control Practic-
es Advisory Committee. Guidelines for preventing 
health-care-associated pneumonia, 2003: recommen-
dations of CDC and the Healthcare Infection Control 
Practices Advisory Committee. MMWR Recomm Rep 
2004;53(RR-3):1-36.

18. Wayne P. Performance Standards for Antimicrobi-
al Susceptibility Testing. 26th ed. CLSI supplement 
M100S. Clinical and Laboratory Standards Institute; 
2016.

19. Betrosian AP, Frantzeskaki F, Xanthaki A, Georgiadis 
G. High-dose ampicillin-sulbactam as an alternative 
treatment of late-onset VAP from multidrug-resistant 
Acinetobacter baumannii. Scand J Infect Dis 2007; 
39:38-43.

20. Khwaja A. KDIGO clinical practice guidelines 
for acute kidney injury. Nephron Clin Pract 2012; 
120(4):c179-184.

21. Koulenti D, Tsigou E, Rello J. Nosocomial pneumonia 
in 27 ICUs in Europe: perspectives from the EU-VAP/
CAP study. Eur J Clin Microbiol Infect Dis 2016;1-8.

22. Almomani BA, McCullough A, Gharaibeh R, Samrah 
S, Mahasneh F. Incidence and predictors of 14-day 
mortality in multidrug-resistant Acinetobacter bau-
mannii in ventilator-associated pneumonia. J Infect 
Dev Ctries 2015; 9:1323-1330.

23. Carey RB BS, Srinivasan A. Multidrug-resistant acine-
tobacter infections, 1995-2004. Presented at the 46th 
Interscience Conference on Antimicrobial Agents and 
Chemotherapy, San Francisco. 2006:27-30.

24. Mathai AS, Phillips A, Isaac R. Ventilator-associated 
pneumonia: A persistent healthcare problem in Indian 
Intensive Care Units. Lung India 2016; 33(5):512-516.

25. Tsioutis C, Kritsotakis EI, Karageorgos SA, Stratakou 
S, Psarologakis C, Kokkini S, et al. Clinical epidemi-
ology, treatment and prognostic factors of extensively 

drug-resistant Acinetobacter baumannii ventilator-as-
sociated pneumonia in critically ill patients. Int J Anti-
microb Agents 2016 Nov;48(5):492-497. 

26. Gales AC, Jones RN, Sader HS. Contemporary activ-
ity of colistin and polymyxin B against a worldwide 
collection of Gram-negative pathogens: results from 
the SENTRY Antimicrobial Surveillance Program  
(2006-09). J Antimicrob Chemother 2011; 66:2070-
2074.

27. Lin H-S, Lee M-H, Cheng C-W, Hsu P-C, Leu H-S, 
Huang C-T, et al. Sulbactam treatment for pneumonia 
involving multidrug-resistant Acinetobacter calcoace-
ticus-Acinetobacter baumannii complex.  Infect Dis 
(Lond) 2015 Jun;47(6):370-378.

28. Yilmaz GR, Guven T, Guner R, Tufan ZK, Izdes S, 
Tasyaran MA, et al. Colistin alone or combined with 
sulbactam or carbapenem against A. baumannii in ven-
tilator-associated pneumonia. J Infect Dev Ctries 2015; 
9:476-485.

29. Zalts R, Neuberger A, Hussein K, Raz-Pasteur A, Gef-
fen Y, Mashiach T, et al. Treatment of carbapenem-re-
sistant Acinetobacter baumannii ventilator-associated 
pneumonia: retrospective comparison between intra-
venous colistin and intravenous ampicillin-sulbactam. 
Am J Ther 2016; 23(1):e78-85.

30. Chu H, Zhao L, Wang M, Liu Y, Gui T, Zhang J. Sul-
bactam-based therapy for Acinetobacter baumannii in-
fection: a systematic review and meta-analysis. Braz J 
Infect Dis 2013; 17:389-394.

31. Ortwine JK, Sutton JD, Kaye KS, Pogue JM. Strategies 
for the safe use of colistin. Expert Rev Anti Infect Ther 
2015; 13:1237-1247.

32. Inchai J, Pothirat C, Liwsrisakun C, Deesomchok A, 
Kositsakulchai W, Chalermpanchai N. Ventilator-as-
sociated pneumonia: epidemiology and prognostic 
indicators of 30-day mortality. Jpn J Infect Dis 2015; 
68:181-186. 

33. Falagas ME, Bliziotis IA, Siempos II. Attributable mor-
tality of Acinetobacter baumannii infections in critical-
ly ill patients: a systematic review of matched cohort 
and case-control studies. Crit Care 2006; 10(2):R48.

34. Betrosian AP, Frantzeskaki F, Xanthaki A, Douzinas 
EE. Efficacy and safety of high-dose ampicillin/sul-
bactam vs. colistin as monotherapy for the treatment 
of multidrug resistant Acinetobacter baumannii venti-
lator-associated pneumonia. J Infect 2008; 56:432-436.

35. Desai K, Kazi M, Ajbani K, Munshi M, Rodrigues C, 
Soman R, et al. Clinical outcomes and safety of colistin 
in treatment of Gram negative infections: A prospec-
tive observational study. The Egyptian Crit Care Med 
2016; 4:67-72.

36. Falagas ME, Kasiakou SK. Colistin: the revival of 
polymyxins for the management of multidrug-resis-
tant Gram-negative bacterial infections. Clin Infect Dis 

LIDA SHOjAEI ET AL .                                                                                                         

   296           IRAN. J. MICROBIOL.  Volume 8 Number 5 (October 2016) 288-297 



http://ijm.tums.ac.ir

2005; 40:1333-1341. 
37. Tacconelli E, De Angelis G, Cataldo MA, Mantengo-

li E, Spanu T, Pan A, et al. Antibiotic usage and risk 
of colonization and infection with antibiotic-resistant 
bacteria: a hospital population-based study. Antimicrob 
Agents Chemother 2009; 53:4264-4269.

38. D'Agata EM, Venkataraman L, DeGirolami P, Burke P, 
Eliopoulos GM, Karchmer AW, et al. Colonization with 
broad-spectrum cephalosporin-resistant Gram-nega-
tive bacilli in intensive care units during a nonoutbreak 
period: prevalence, risk factors, and rate of infection. 
Crit Care Med 1999; 27:1090-1095.

CLINICAL RESPONSE & OUTCOME OF VAP

IRAN. J. MICROBIOL.  Volume 8 Number 5 (October 2016) 288-297                297  http://ijm.tums.ac.ir


