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Abstract

Objective: To study the clinical characteristics and 28-days mortality in patients with
ventilator-associated pneumonia (VAP) due to carbapenem-resistant Acinetobacter (CRA).
Design: Retrospective, observational, cohort study. Setting: Intensive care unit (ICU) of
a university hospital. Materials and Methods: Microbiologically confirmed VAP due to
CRA infection. Intervention: None. Results: Out of 87 patients with VAP due to CRA,
60 (69%) were male; whose median age was 51 years; 73 (84%) patients were medical;
26 (30%) had history of hospitalization in last 3 months; median acute physiology and
chronic health evaluation (APACHE) Il was |5 and median SOFA 9 at admission; primary
reason for ICU admission was respiratory failure (34%); 46 (53%) patients had more than
2 organ failure at ICU admission; median length of ICU stay was 19 days; 66 (76%) patients
need vasoactive agents during ICU stay, whereas 55 (63%) patients had renal failure; median
duration of mechanical ventilation was 17 days; 22 (25%) patients had acute respiratory
distress syndrome (ARDS) during ICU stay; 72 (83%) patients had exposure to carbapenem
before inclusion in the study; 33 (38%) patients had same organism at other sites. In the
follow-up, 47 (54%) patient survived at 28 days after having VAP; whereas only 40 (46%)
patients were discharged from the hospital. Conclusions: CRA-VAP has high crude
mortality. Advanced age; severity of illness and presence of pneumonia at ICU admission;
and presence of shock,ARDS and renal failure have impact on outcome in these patients.
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Introduction

Nosocomial infections due to Acinetobacter species,
especially multidrug-resistant, have been emerged as a
great concern to the clinicians worldwide. These aerobic,
gram-negative, non-motile, non-lactose-fermenting
oxidase-negative, catalase-positive coccobacilli
microorganisms may colonize humans and survive on
dry or moist environment including soil, water, food,
or inanimate objects for many weeks. This notorious

From:
Department of Critical Care Medicine, Sanjay Gandhi Postgraduate Institute of
Medical Sciences, Lucknow, Uttar Pradesh, India

Correspondence:

Dr. Mohan Gurjar, Department of Critical Care Medicine, Sanjay Gandhi
Postgraduate Institute of Medical Sciences, Lucknow, Uttar Pradesh, India.
E-mail: m.gurjar @rediffmail.com

pathogen has been implicated in a wide spectrum of
nosocomial infections like bacteremia, nosocomial
pneumonia, urinary tract infections etc., with its
extraordinary ability to develop multiple resistance
mechanisms against many antibiotics including
carbapenems; and making these infections difficult
to treat.'’! The attributable mortality for nosocomial
infection due to Acinetobacter was 8.4-36.5% in recent
studies.P!

Acinetobacter infections are predominant in critically ill
patients, particularly in intensive care units (ICUs), and
become one of the leading causes of ventilator-associated
pneumonia (VAP) in recent years."**! Since first reported
case in 1991 from the United States, the prevalence of
carbapenem-resistant Acinetobacter (CRA) has increased
alarmingly up to 85% in the ICUs. ¢!
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In the present study, we aimed to study clinical
characteristics, course of illness and outcome of ICU
patients who developed VAP due to Acinetobacter species,
which was resistant to both carbapenems, i.e., imipenem
and meropenem in culture growth sensitivity report.

Materials and Methods

The study was carried out in a 12-bedded ICU of
a tertiary care university hospital of India. In this
retrospective study, medical record of all ICU patients
with microbiologically confirmed VAP due to CRA
infection, who were admitted for over 2 years, i.e., from
July 2008 to June 2010, were reviewed.

Definitions

CRA-VAP was defined as presence of both:
(1) diagnostic criteria for VAP; and (2) growth of CRA
showed ++ or +++ semi quantitative culture on a
good quality endotracheal aspirate. Diagnosis of VAP
was considered clinically, after 48 h of endotracheal
intubation, if a new or progressive and persistent
infiltrate was present in the chest X-ray together with
at least two signs of systemic inflammation, such as
fever with temperature >38°C or hypothermia with a
temperature <36°C, leukocytosis (>11,000 WBC/mm?®)
or leucopenia (<4000 WBC/mm?), and with at least one
sign of local inflammation such as purulent or increased
amount of tracheal aspirate.

Data collected

After ethical clearance from the Institute ethics
committee, who waived the need for informed consent,
data were retrieved from individual case records of
diagnosed CRA-VAP and collected on a structured
proforma. The primary outcome was defined as
post-CRA-VAP 28-days mortality. Secondary outcome
was mortality at ICU discharge, as well as at hospital
discharge. The form included age, sex, diagnosis,
date of admission to hospital and to the ICU, type of
admission (medical/surgical/other hospital), primary
reason for admission (respiratory, cardiovascular,
neurological, gastrointestinal, renal, trauma and others),
history of previous hospitalization, i.e., within the last
3 months, history of immunosuppression (use of steroids,
malignancy, chemotherapy), number of co-morbid
illness (nil, single, two, three or more), number of
organ failures at ICU admission (The organ dysfunction
definitions were adapted from the sequential organ
failure assessment score (SOFA) score cut-offs: Kidney,
Cr>2mg/dL orurine <400 cc/day; lung, PaO,/FiO, <300;
liver, total bilirubin >2 mg/dL; coagulation, platelet
count <100,000/ mm? and hemodynamic, need for

vasopressor.), history of pneumonia (community-
acquired or hospital-acquired) during current illness,
ICU scores, i.e., sequential organ failure assessment
(SOFA) and acute physiology and chronic health
evaluation (APACHE) II at time of ICU admission, total
duration of mechanical ventilation, presence of acute
respiratory distress syndrome after CRA-VAP, renal
failure, and need of vasoactive agents, total length of
ICU stay, were noted.

The number of hospital days prior to CRA-VAP,
pre-and post-CRA-VAP duration of mechanical
ventilation, history of antibiotics used, history of
carbapenem exposure and days of exposure, presence
of CRA at others sites, i.e., blood, skin or soft tissue
infections, urinary tract infection, as well as concurrent
other organisms in the lungs at time of CRA-VAP were
also noted.

Statistics

Continuous variables described as median (25%-75%
percentile) and categorical variables are described as
n (%). For comparative test on continuous variables,
Mann-Whitney U-test was applied. For categorical
variables, the Pearson Chi-square test or Fisher’s exact
test were used as appropriate. The response variable used
in mortality analysis was vital status (survivor versus
non-survivor) 28 days after diagnosis of CRA-VAP. In
patients with multiple episodes of VAP, only the first
microbiologically confirmed CRA-VAP was retained
for further analysis.

Overall, predictors showing a P < 0.05 association
with in-hospital mortality in univariate analysis were
incorporated in regression analysis. Logistic regression
analysis was used to asses the multivariate relation
between multiple patient characteristics and outcome
of CRA-VAP. Statistical analysis was done using the
SPSS-17 software, P < 0.05 was considered significant.

Results

During the study period, out of 576 patients who were
treated in the ICU, 118 patients (20.5%) were found
to have VAP. Among these, 87 (about 75%) patients
who had VAP due to CRA (A. baumannii in 84 cases,
while A. lwoffii in 3 cases) were included in this study.
Sixty (69%) patients were male; median age was 51 years;
17 (20%) patients were > 65 years of age; 73 (84 %) patients
were medical; 54 (62%) patients had history of co-morbid
illness; 26 (30%) patients had history of hospitalization in
last 3 months; severity score (median) at ICU admission
were: APACHE II 15 and SOFA 9; at ICU admission
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59 (68%) patients had pneumonia; primary reason for
ICU admission was respiratory failure (34%); 46 (53%)
patients had more than 2-organ failure at ICU admission;
median length of ICU stay was 19 days; 66 (76 %) patients
need vasoactive agents during ICU stay, whereas
55 (63%) patients had renal failure; median duration of
mechanical ventilation was 17 days; 22 (25%) patients
had ARDS during ICU stay [Table 1].

There was growth of gram-negative bacteria in
endotracheal aspirate from 54 (62%) patients before
diagnosis of CRA-VAP; whereas 39 (45%) patients had
concurrent other bacterial growth from the endotracheal
aspirate at the time of CRA-VAP diagnosis and 33 (38%)
patients had been found with CRA from the other sites.
There was a history of exposure to carbapenem, before
inclusion in the study, in 72 (83%) patients (30 patients
culture guided and, in 42 patients empirically used) with
average 7 days (median) of exposure. The sensitivity
pattern of CRA had shown pan-drug resistance pattern,
including colistin, in 9 (10%) patients; whereas it was
sensitive to only one drug in 21 (24 %) patients [Table 2].

During follow-up, 40 (46 %) patients died at 28 days after
having CRA-VAP; whereas an overall of 47 (54%) patients
died in further follow-up till ICU/hospital discharge in
this group of patients. During the study period, among

all (118) VAP patients, overall mortality was found to be
46.6% in their follow-up till hospital discharge. A total
of 136 patients (28 %) died among the remaining 489 ICU
patients during the study period. Significant predictors of
the outcome were: Age (P =0.01); age >65 years (P =0.02);
APACHE Il score at ICU admission (P = 0.01); presence
of pneumonia at ICU admission (P = 0.006); need of
vasopressor (P =0.000); presence of ARDS (P =0.01) and
renal failure (P = 0.01) [Table 1]. While, only presence
of ARDS was found to be significant predictor of
outcome on multivariate analysis in this cohort group
of patients [Table 3].

Discussion

Acinetobacter was first described by a Dutch
microbiologist, a century ago, as Micrococcus calcoaceticus,
but became known as Acinefobacter only in 1950’s and
till now, more than 25 species have been identified."!
Acinetobacter infections have increasingly been reported
during the past decades.["*!! This pathogen has
commonly been isolated from hospital environment
including equipments, hands of the hospital staff, and
patients, more often from the ICUs. Risk factors for
Acinetobacter infections include stay in the ICU, recent
surgery, mechanical ventilation, indwelling catheters,
antibiotic exposures including carbapenem, previous

Table I: Clinical characteristics and course of patients with carbapenem-resistant Acinetobacter ventilator-associated

pneumonia
Total (N=87) (%) Survivor (N=47) (%) Non-survivor (N=40) (%) P value

Age in years (median) 51 48 55 0.015
Age >65 years 17 (20) 5(10.6) 12 (30) 0.023
Gender 60:27 33:14 27:13 0.785
Type of patients-medical 73 (84) 38 (8l) 35 (88) 0.400
Source of admission emergency 28 (32) 14 (30) 14 (35) 0.852
Floor 35 (40) 20 (42) 15 (37.5)
Other hospital 24 (28) 13 (28) 11 (27.5)
History of previous hospitalization in last 3 months 26 (30) 14 (30) 12 (30) 0.983
History of immunocompromise 20 (23) 11 (23) 9 (23) 0.920
Number of organ failure at ICU admission

Single 11 (13) 9(19) 2(5) 0.115

Two 30 (35) 18 (38) 12 (30)

Three 27 (31) 12 (26) 15 (37.5)

Four or more 19 (22) 8(17) Il (27.5)
Presence of pneumonia at ICU admission 59 (67.8) 26 (55) 33(82) 0.007
ICU score (median)

APACHE I 15 13.5 16 0.026

SOFA 9 8.5 10 0.452
Renal failure, % 55 (63) 24 (51) 31 (78) 0.011
Vasopressor need, % 66 (76) 26 (55) 40 (100) 0.000
Total LOS in ICU, median 19 28 15 0.0002
LOS prior to CRA-VAP, median 7 9 6.5 0.322
Mechanical ventilation day (median)

Total 17 24 I5 0.015

Pre-CRA-VAP 6 7 4.5 0.051

Post-CRA-VAP 10 15 9 0.036
Post-CRA-VAP 28 days outcome 47 (54) 40 (46)

ICU: Intensive care unit; APACHE: Acute physiology and chronic health evaluation; SOFA: Sequential organ failure assessment score; CRA: Carbapenem-resistant Acinetobacter;

VAP: Ventilator-associated pneumonia; LOS: Length of stay
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Table 2: Microbiological and antibiotics data among patients with carbapenem-resistant Acinetobacter ventilator-associated

pneumonia
Total (N=87) (%) Survivor (N=47) (%) Non-survivor (N=40) (%) P value

Concurrent infection from lung at CRA-VAP diagnosis 40 (46) 24 (51) 16 (40) 0.302
Presence of CRA in blood 10 (11.5) 3 (6) 7 (18) 0.105
Carbapenem exposure prior to CRA-VAP 72 (83) 39 (83) 33 (83) 0.953
Days of carbapenem exposure prior to CRA-VAP 7 6 7 0.758
Number of antibiotic prior to CRA-VAP

Single 63 (72) 35(72.4) 28 (70) 0.642

Multiple 20 (23) 9(23) I'1(27.5)

None for at least 7 days 4(5) 3 (4.6) I (2.5)
Pan-drug resistant 9 (10) 49 5(13) 0.543
Sensitivity to BL+BLI 66 (76) 36 (78) 30 (75) 0.628
Appropriate therapy on day of CRA-VAP 18 (21) 10 (21) 8 (20) 0.884
Carbapenem continued post-culture report 22 (25) 12 (26) 10 (25) 0.955
Antibiotic added post-culture report

BL+BLI 28 (32) 13 (28) 15 (38) 0.919

Tigecycline 19 (22) 12 (26) 7(18)

Colistin 11 (13) 6 (13) 5(13)

Tigecycline+Colistin 5 (6) 3(6) 2 (5)

Other 2(2) 1 (2) 1 (3)

No change 19 (22) 11 (23) 8 (20)

CRA: Carbapenem-resistant Acinetobacter; VAP: Ventilator-associated pneumonia; BL+BLI: Beta-lactam+beta-lactamase inhibitors

Table 3: Predictors of 28-days mortality on multivariate
analysis in patients with CRA-VAP

Variable Odd’s ratio 95% C.1 P value
Age >65 2.557 0.754-8.679 0.132
APACHE I 1.079 0.991-1.176 0.080
ARDS 3.102 1.041-9.248 0.042
Pneumonia at admission 2.467 0.839-7.255 0.101

APACHE: Acute physiology and chronic health evaluation; CRA: Carbapenem-
resistant Acinetobacter; VAP: Ventilator-associated pneumonia; ARDS: Acute
respiratory distress syndrome; C.I: Confidence interval

hospitalization, and underlying chronic disease.!”! The
main clinical syndromes due to Acinetobacter infections
in ICU patients include pneumonia and bacteremia .[*”!

This pathogen has the ability to develop resistance
to a wide range of antimicrobial agents including
carbapenem. The nosocomial occurrence of CRA is
strongly related to an ICU stay and duration of hospital
stay, and may be favored by the selection pressure of
previously used antibiotics.l"? The limitation of our
retrospective study is that we did not obtain data from
carbapenem-sensitive Acinetobacter infection that would
have allowed us to find out risk factors, as well as
attributable mortality rate for CRA-VAP.

In our case series of 87 patients with VAP due to CRA,
most patients were <55 years of age with median age being
51 years. In other studies also, the mean age of patients
with CRA infection was 43 to 58 years.*'*!¥ Age is one
of the factors that have a bearing on survival, however,
age >65 years was found to be associated with poorer
prognosis as in another study.[**1% The prevalence of CRA
infection was more in male patients in other studies, like
in our study.[®718 We did not find that type of patients

whether medical or surgical, and source of admission
either from emergency, in-hospital from wards or from
other hospital have effect on the outcome in these patients.
Though in our study, about two-thirds of the patients had
co-morbid illness, but this has no impact on the survival of
patients with CRA-VAP; whereas in a another study also,
in-patient population of imipenem-resistant Acinetobacter
bacteremia, presence of co-morbidity had no impact on
the outcome. Neither primary reason nor number of
organ failures at the time of ICU admission had impact
on the outcome. ICU survival scores have been used to
assess prognosis in all ICU patients. In this study also,
we calculated both APACHE II and SOFA score at the
time of ICU admission, but only APACHE II score was
significantly higher among non-survivors as shown in
another study also, this suggests that the non-survivors
were the sicker group of patients.['*1’]

Patients with history of previous hospitalization
(in the last 3 months) and immunocompromise did
not have a bearing on the outcome in our study group,
whereas immunosuppressive status was found to have an
impact on outcome in patients with CRA bacteremia.™
In our study, history of alcohol intake was associated
with poor outcome in CRA-VAP patients with possible
explanation that alcohol intake leads to free radical
formation and oxidant lung injury. Those patients, who
had pneumonia either CAP or health care-associated
pneumonia at the time of ICU admission, were associated
with poor prognosis. Sixty-six patients (76%) had septic
shock and out of these, 40 (60%) died. Three recently
published studies also had found that the presence of
septic shock is a significant prognostic factor in patients
with CRA infection.["6172021]
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In a matched cohort study by Eberle ef al. among
trauma patients, incidence of ARDS was more frequent
in the Acinetobacter group compared to the control
group having other microorganisms (35% vs. 15%).1%!
In our study, we had found that the presence of ARDS
in patients with CRA-VAP is associated with poor
outcome; 22 patients had developed ARDS and only
seven survived. The median duration of mechanical
ventilation prior to development of CRA-VAP was
4.5 days in non-survivors as compared to 7 days in
survivors. This is in contrast to the belief that early
VAP is associated with better prognosis as compared
to late VAP. Median duration of mechanical ventilation
post-CRA-VAP was 24 days in survivors as compared
to 9 days in non-survivors, which was statistically
significant. Similarly, length of ICU stay was also longer
in survivors as compared to non-survivors. Average
length of ICU stay have been found to be variable
among different ICU population, like in burn patients
49 days, whereas among general ICU patients it was
15 days.#!

Common concurrent infections from the lungs at
the time of diagnosis of CRA-VAP, were Klebsiella,
Pseudomonas, Staphylococcus and their presence did not
affect the outcome of patients in our study. Apart from
the lungs, CRA was found mainly in the blood (n = 23),
followed by abdomen (n = 7), and other sites (n = 3).
Presence of CRA from other sites did not have prognostic
significance.

Inourstudy, prevalence of pan-drugresistant, (including
colistin), Acinetobacter was 10%; sensitivity of CRA to
single drug was 25%; two drugs was 70%; and it had no
significant impact on outcome of the patient. At the time
of the diagnosis of CRA-VAP, 21% of patients (20% in
survivor vs. 21% in non-survivor) were on appropriate
therapy.

Antibiotics were changed or added as per culture
sensitivity like beta-lactam + beta-lactamase
inhibitors (BL + BLI), colistin, tigecycline, or
others (aminoglycoside/quinolones). Most commonly
used agents were BL + BLI (32%), followed by
tigecycline (22%). In further analysis, we found that
around 35 patients received colistin and/ or tigecycline,
of them 21 (60%) survived, thought not statistically
significant, but showed a trend that the use of these two
antibiotics in patients with CRA-VAP leads to a better
outcome. Other recent studies also conclude that those
patients with CRA-VAP should receive either of these
two antibiotics along with broad spectrum antibiotic
(BL + BLI like sulbactam) for a better outcome. 516242

Factors found significant on univariate analysis were
compared on multivariate analysis; only the presence of
ARDS was found to be a significant factor on multivariate
analysis to predict post-VAP 28 days mortality among
patients with CRA-VAP [Table 3]. Overall mortality
among hospitalized patients with CRA infections was
found to be 45% and 46% in two different studies.>*! In
ICU patients with CRA infection, 30-days mortality was
found to be 47% by Prates et al., and this is comparable
to our study (46%).1"!

There are some limitations in this study as being
a retrospective, observational, cohort study; there
was no control group of patients such as VAP due
to carbapenem-sensitive Acinetobacter or other
gram-negative organism to assess differences in
mortality or patient characteristics.

Conclusion

CRA-VAP has high crude mortality (54%). Advanced
age; history of alcohol intake; severity of illness and
presence of pneumonia at ICU admission; and presence
of shock, ARDS and renal failure have impact on the
outcome in these patients. However, on multivariate
analysis only presence of ARDS was found to be a
significant predictor of outcome in this cohort of patients.
In future, a matched cohort study is warranted to
investigate risk factors and treatment options for
CRA-VAP and their impact on outcome.
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