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Abstract
Background Acinetobacter is an important nosocomial pathogen and a major cause of morbidity and
mortality in hospitalized patients. Recently, colistin resistant strains of Acinetobacter were reported from
different parts of the world. We are describing a case series of 18 patients with colistin resistant
Acinetobacter over a span of 4 years. Methods Patients with any clinical specimen positive for colistin
resistant Acinetobacter from 2014 to 2017 were identi�ed from the hospital records. Three cases were
isolated between 2014 and 2015, six cases in 2016 and 9 cases in 2017. Data on patients’ demographics
as well as clinical data was collected retrospectively on a structured proforma from the hospital medical
records. Results Mean age of the patients was 50 ± 18 years. Fifteen (83.3%) out of the 18 patients were
male. Acinetobacter Pneumonia was the most common diagnosis in n=13(72.2% of the patients). Nine
(50%) of the patients developed sepsis. In addition to Colistin resistance, carbapenem and amikacin
resistance was documented to be 94% and 61% respectively. Colistin and carbapenem based combinations
were used to treat all patients with a mean antibiotic duration of 20 ± 10 days. Median length of hospital
stay was 25 days (range 8 - 61), with 14 patients (77.8%) requiring ICU admission. Eight (44.4%) of the
patients expired and only 6 (33.3%) achieved microbiological eradication. Conclusion Infections due to
Colistin resistant strains of Acinetobacter are rapidly increasing, have limited antimicrobial treatment
options and are associated with poor outcomes.

Background
Acinetobacter is an important nosocomial pathogen and a major cause of morbidity and mortality in
hospitalized patients (1). It causes hospital-acquired pneumonia, central line associated bloodstream
infections as well as surgical site infections (2). Infections caused by Acinetobacter sp. are especially
di�cult to treat due to increasing carbapenem resistance and surveillance studies have shown that the
percentage of carbapenem-resistant isolates have gradually increased over the last ten years in Europe,
North America, South Asia and Latin America (3). Hence it was included among the six ESKAPE organisms
responsible for causing di�cult to treat nosocomial infections by the Infectious Diseases Society of
America (4).

Increasingly worrisome are reports of emergence of colistin resistant Acinetobacter species. Colistin is
usually considered an antibiotic of last resort against multidrug resistant gram negative organisms (5).
However, in a surveillance study from US, colistin resistance was reported in approximately 5% of all
Acinetobacter strains (6). This has been attributed to prior colistin use (7). However data is still sparse
regarding other predisposing factors. There are also no standard guidelines for treatment but several
studies recommend combination therapies such as colistin in combination with carbapenem or sulbactam
in multi-drug resistant, carbapenem resistant Acinetobacter infections (8, 9). It is still unclear as to which
treatment regimen is optimal for use in patients infected with colistin resistant Acinetobacter species as
well as the clinical course and prognosis of these patients. Therefore, in this study, we aim to share our
experience of managing infections due to colistin resistant Acinetobacter species over a period of 4 years at
a tertiary care hospital in Pakistan.
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Methods
Using microbiological records between 2014 and 2017, patients with any clinical specimen positive for
colistin resistant Acinetobacter were identi�ed at the Aga Khan University Hospital Karachi (a 700 bedded
tertiary care center). Identi�cation and susceptibility of Acinetobacter species isolated from cultures were
performed by automated systems in accordance with Clinical Laboratory Standards Institute (CLSI)
recommendations. Moreover, these isolates were susceptible to only one or two antimicrobial categories i.e
extensively drug-resistant (XDR) (10). Data on demographics and clinical data were collected a using a
structured proforma from the hospital medical records. Variables included age, gender, admitting diagnosis,
co-morbids, exposure to invasive devices, site of infection. The Charlson comorbidity index and the qSOFA
score were calculated. The de�nitions of the types of infection was in accordance with Centers for Disease
Control and Prevention/National Healthcare Safety Network (11). The outcomes assessed included in-
hospital mortality, readmission at 30 days, clinical recovery and microbiological outcome. Clinical recovery
was de�ned as the resolution of symptoms at the time of discharge, regardless of microbiological outcome.
Patients were categorized as having not recovered if they died during hospital stay or left against medical
advice while clinically deteriorating. Microbiological outcome was de�ned according to the results of the
�nal bacterial culture at the time of discharge. “Eradication” was de�ned as no growth in the �nal culture;
“persistence” if the pathogen was isolated despite antibiotic treatment and “undetermined” if no culture
was done within 24 hours of discharge/mortality.

The study was submitted for ethical approval to the Aga Khan University hospital’s ethical review
committee and received exemption (5286-Med-ERC–18). Data was anonymized and no personal identi�ers
were recorded.

Results
Three cases were identi�ed between 2014 and 2015, six cases in 2016 and 9 cases in 2017. The clinical
characteristics of the patients are summarized in table 1. Mean age of the patients was 50 ± 18 years.
Fifteen (83.3%) of the 18 patients were male. Fifty percent of the patients had a Charlson comorbidity index
of ≥ 3. Sixty seven (n = 12) patients had a qSOFA score of greater than or equal to 2. Pneumonia was the
most frequent diagnosis in 13 (72.2%) of the patients. Only 1 patient had bacteremia which was due to a
ventilator- associated pneumonia while 9 (50%) patients developed sepsis.

In addition to colistin resistance, carbapenem and amikacin resistance was documented to be 94% and
61% respectively. All isolates were non-susceptible to piperacillin tazobactam, 83% were non-susceptible to
trimethoprim-sulfamethoxazole. Out of nine specimens which were checked for minocycline susceptibility,
only one was non-susceptible. Tigecycline susceptibility was available for six cases and none were
sensitive. One of the isolates was resistant to all drugs except minocycline. Drug susceptibilities are shown
in Figure 1.

Figure 1: Antimicrobial susceptibility pattern of Acinetobacter species
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Colistin with carbapenem based combinations were used to treat all patients except one with a mean
antibiotic duration of 20 ± 10 days. Half the patients (n = 9) received treatment with an antibiotic to which
the colistin resistant Acinetobacter was susceptible. The drugs commonly used in combination included
minocycline in 3 patients, tigecycline in 3 patients, aminoglycosides in 3 patients ( tobramycin or amikacin)
and cefoperazone-sulbactam in 4 patients although sensitivity to sulbactam was not available.

The median length of hospital stay was 25 days (range 8 - 61), with 14 patients (77.8%) having ICU stay.
Eight (44.4%) of the patients died during their hospital stay (Table 2). Microbiological outcome could be
assessed for nine cases including six survivors and three who died. Six (66%) patients out of 9 achieved
microbiological eradication including 3 who died and 3 who survived.

Discussion
Carbapenem resistant, colistin resistant Acinetobacter is emerging as a major pathogen causing
nosocomial infections. There is a dearth of literature describing clinical characteristics of patients and our
case series is the �rst from Pakistan. We have identi�ed 15 cases over a span of only 2 years highlighting
the fact that colistin resistant Acinetobacter infections are increasing at an alarming rate.

The treatment options for this organism are limited and include combination therapy with 3 to 4 drug
regimen (8). We observed a higher mortality rate of 44% during hospital stay as compared to 30-day
mortality rate of 30% in the case series from US (7). Two thirds of our cases required ICU stay compared to
62% in a study from Greece (12). Pneumonia was seen in 72% of our cases which was similar to the US
study (7) though the study from Greece reported pneumonia in 42% with bloodstream infections being the
most common in their center (12). There was no difference in mortality despite including a drug to which
the organism was sensitive on culture as compared to other case series where combination treatment with
carbapenem, colistimethate sodium and ampicillin sulbactam was associated with better outcome (7). The
antimicrobial susceptibility was similar to the case series reported from US except for amikacin which was
non-susceptible in 61% in our study compared to 94 % (7). In our study, 8 out of 9 specimens in which
minocycline susceptibility was checked were found to be sensitive to this drug. Previous studies do indicate
a potential role of minocycline in combination with colistin for MDR Acinetobacter; however data on the use
of this combination is limited (13).

To the best of our knowledge, this is the �rst case series from South Asia describing clinical characteristics
of patients with colistin resistant Acinetobacter infections. However, we do not have molecular typing for
our isolates although we do have data from our center where isolates were all positive for BlaOxA–51-like,
hence identi�ed as A. baumannii. Same study also reported BlaOxA–23-like acquired carbapenemase gene in
the majority of Carbapenem resistant strains of Acinetobacter (14). Our study has limited generalizability as
it is from a single center. However, it highlights the urgency and importance of data from this region.

CONCLUSION
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Infections due to Colistin resistant strains of Acinetobacter are rapidly increasing, have limited antimicrobial
treatment options and are associated with poor outcomes.

List Of Abbreviations
MDRO: Multi-drug resistant organisms

XDR: Extensively drug-resistant

ESKAPE: Acronym for six pathogens: Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumonia,
Acinetobacter baumannii, Pseudomonas aeruginosa, Enterobacter spp.

ICU: Intensive care unit

CLSI: Clinical Laboratory Standards Institute

qSOFA: quick Sepsis Related Organ Failure Assessment

ERC: Ethics review committee
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Tables

Table 1: Characteristics and Outcomes of Patients with Colistin-Resistant Acinetobacter
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Patient Gender Age

group

Charlson

Comorbidity

Index

qSOFA

Score

Site Of

Infection

Antibiotic

Regimen

Sensitive

Antibiotic

Used

Length

Of

Stay In

Days

ICU

Admission

In

Hospital

Mortality

Microbiological

Outcome

1 Male 70-79 4 2 HAP TZP, VAN No 8 Yes Yes Undetermined

2 Male 60-69 4 2 HAP MEM,

CST, MIN

Yes 16 No Yes Eradication

3 Male 70-79 4 3 VAP MEM,

CST, TOB,

CES

Yes 29 No No Eradication

4 Female 70-79 3 3 VAP MEM, CST No 19 Yes Yes Undetermined

5 Female 40-49 5 2 VAP MEM,

CST, SXT

Yes 42 Yes Yes Eradication

6 Male 30-39 0 3 VAP MEM,CST,

MIN, RIF

Yes 18 Yes No Undetermined

7 Male 50-59 2 1 EVD

Ventriculitis

MEM, CST

(IV &IT),

AMK (IV

& IT),

MIN

Yes 58 Yes Yes Eradication

8 Male 20-29 0 0 SSI MEM, CST No 19 No No Persistence

9 Male 40-49 0 3 HAP MEM, CST No 13 Yes No Persistence

10 Male 20-29 0 0 SSI IPM, CST,

CES

No 53 Yes No Undetermined

11 Male 80-89 4 2 CLABSI MEM,

CST, TIG

Yes 17 Yes Yes Undetermined

12 Male 40-49 3 2 VAP MEM,

CST, CES,

DOX

No 28 No No Persistence

13 Male 30-39 0 2 VAP MEM, CST No 21 Yes No Undetermined
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14 Female 50-59 3 3 VAP MEM,

CST, SXT

No 27 Yes No Undetermined

15 Male 50-59 1 1 VAP IPM, CST,

SXT

Yes 39 Yes No Undetermined

16 Male 20-29 0 0 Nosocomial

meningitis

MEM,

CST, TIG,

TOB, RIF,

CES

Yes 61 Yes No Eradication

17 Male 40-49 2 3 VAP IPM, CST,

TIG, FOF

No 41 Yes Yes Eradication

18 Male 50-59 5 0 VAP IPM, CST No 23 Yes Yes Undetermined

 

Abbreviations: qSOFA, quick Sepsis Related Organ Failure Assessment; TZP: Piperacillin

tazobactam; VAN, Vancomycin; EVD, Extraventricular drain; CST, colistin; HAP, hospital-

acquired pneumonia; ICU, intensive care unit; MEM, meropenem; RIF, rifampin; TIG,

tigecycline; VAP, ventilator-associated pneumonia, MIN, Minocycline; CES, Cefoperazone-

sulbactam, IV, Intravenous; IT, Intra thecal; SXT, Trimethoprin sulphamethoxazole; IPM,

Imipenem; DOX, Doxycycline; FOF, Fosfomycin, AMK, Amikacin, TOB, Tobramycin; CSF,

Cerebrospinal fluid, CLABSI, Central line associated Bloodstream Infection; SSI, Skin &Soft

tissue Infection; CVC, Central venous Catheter

 

 

 

Table 2: Comparison of clinical features between those who recovered versus those who died
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  Died (n=8) Recovered

(n=10)

Gender (M:F) 6:2 9:1

Age (mean years) 62.25 41.5

Charlson's Index   <3 2 7

                                >=3 6 3

qSOFA score          <2 2 4

                                >=2 6 6

Source of Infection    

Respiratory tract 6 7

Wound infection 0 2

CLABSI 1 0

CNS infection 1 1

Presence of devices    

CVP line 5 8

ET tube 6 8

Sensitive antibiotic used 5 4

Antibiotic duration (mean days) 16 22

Length of stay (mean days) 28 31

ICU admission 7 7

 

 

 

Figures
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Figure 1

Antimicrobial susceptibility pattern of Acinetobacter species


