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A B S T R A C T  

Objective: To isolate Acinetobacter sp and identify MDR (multidrug resistant) and 
XDR (extensively drug resistant) isolates from intensive care unit in a tertiary care 
hospital, Lahore.  
Methodology: This cross-sectional research was performed retrospectively in a 
tertiary care hospital, Lahore from January 2022-December 2022. It consisted of 
435 specimens from ICU patients processed for culture and sensitivity in 
microbiology section of Pathology Laboratory, SMCH. The specimens included 
blood, pus, urine, cerebrospinal fluid, and other body cavity fluids, sputum, 
bronchial aspirates, wound swabs, ETT, etc. The specimens were cultured on 
Blood agar (Oxoid UK) and Mac Conkey agar (Oxoid UK) but CLED agar (Oxoid UK) 
was used for urine.  After overnight incubation at 37°C, Acinetobacter sp were 
identified by morphology and biochemical reactions using Analytical profile index 
(API) 20 NE (Biomerieux, France).  
Results: One hundred and seventy-five cases revealed Gram negative bacteria 
(GNB) and 31 (17.71%) of the GNB were Acinetobacter sp. Fifteen isolates of 
Acinetobacter sp were obtained from respiratory secretions,7 from pus, 6 from 
urine, 2 from ETT, and 1 isolate from blood sample. A total of 31 isolates were 
obtained. Thirteen (41.9%) Acinetobacter isolates were MDR and 9 (29.0%) 
turned out to be XDR. The remaining 9 isolates exhibited satisfactory 
susceptibility.  
Conclusion: Acinetobacter sp. is responsible for a significant bulk of drug resistant 
ICU associated infections and is increasingly developing resistance as evident by 
41.9% MDR and 29.0% XDR isolates. 
Key words: Acinetobacter sp, Intensive care units (ICUs), Infections, Gram 
negative bacteria. 
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Introduction 

The World Health Organization (WHO), reports an 

incidence of more than 24% nosocomial sepsis with a very 

high mortality rate. This is further worsened if infection is 

caused by drug resistant bacteria. Hence, Intensive care 

unit (ICU) associated infections are among the major 

causes of death worldwide.1 A multicenter study in Punjab, 

Pakistan revealed a high prevalence of 33.3% ICU 

associated infections among HCAIs.2  An Intensive care 

unit (ICU) is the potential site for developing Health care 

associated infections (HAIs) at a rate much higher than 

other areas of health care facitlity.3 Among ICU associated 

infections, ventilator associated pneumonia has the highest 

incidence followed by  surgical site infections (SSIs), 

catheter associated urinary tract (CA-UTI), central line 

associated bloodstream (CLA-BSI), and gastrointestinal 

tract infections.4 The etiological agents causing ICU 

associated infections vary considerably from region to 

region, and even from hospital to hospital. Not only this 

but also the microbes isolated among different sections of 

a same health care facility also differ. This demonstrates 

the role of colonization of hospital surfaces with the 

causative bugs.5Though gram positive and gram negative 

bacteria, all are implicated in such infections and among 
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gram positive microbes, Staphylococcus aureus is the 

predominant pathogen. However, the major bulk of ICU 

infections is constituted by Gram-negative bacteria.6 Such 

infections are associated with therapeutic failures, increase 

morbidity, and eventually very poor prognosis.  The poor 

outcome owes to extensive antibiotic resistance especially 

among gram negative bacterial isolates particularly 

Pseudomonas aeruginosa, Acinetobacter sp and 

Klebsiella pneumoniae.7,8  

Multiple outbreaks of ICU infections have been reported 

recently and among the pathogens, Acinetobacter is a 

major culprit.9 Acinetobacter species especially 

A.baumannii is a non-fermenting gram negative 

coccobacillus (NFGNB) that requires aerobic environment 

for growth and has widespread distribution.10 The 

bacterium, previously considered as a commensal, has 

become a significant pathogen in seriously sick, 

hospitalized patients. It causes multiple diseases such as 

blood stream infections, catheter associated UTI, hospital 

acquired pneumonia, etc.11 According to various studies, 

around 7.9% of ventilator-associated pneumonitis and 5 to 

15% of BSIs are associated with infection with 

Acinetobacter sp., resulting in approximately 28-84% 

death rate in the Intensive care units.12,13 The main concern 

and the most troublesome issue is the extreme ability of 

this organism for acquisition of multidrug resistance. 14  

This study is designed to isolate Acinetobacter sp. from 

ICU patients and identify the MDR (multidrug resistant) 

and XDR (extensively drug resistant) isolates. This data 

would guide towards redesigning antibiotic policy and 

infection control policy  

Methodology 

This cross-sectional research was conducted 

retrospectively from January 2022-December 2022. The 

study consisted of 435 samples processed for culture and 

sensitivity in microbiology section of Pathology 

laboratory, SMCH from ICU patients. The specimens 

included blood, pus, urine, Cerebrospinal fluid, and other 

body cavity fluids, sputum, bronchial washings, ETT, etc. 

The study was commenced after approval of Institutional 

review board (IRB NO. SMDC/SMRC/305-23). 

Specimens were cultured on Blood and Mac Conkey agar 

(Oxoid UK). While CLED agar (Oxoid UK) was used for 

Urine.  After incubating the plates for 16-18 hours at 37°C, 

these were examined for colony morphology and bacterial 

identification. Acinetobacter sp were recognized by 

morphology and biochemical reactions using Analytical 

profile index (API) 20 NE (Biomerieux, France) according 

to manufacturer's protocol. The antibiotic sensitivity of the 

bacterium was determined by modified Kirby Bauer disc 

diffusion technique using Clinical Laboratory Standard 

Institute guidelines15. Following antibiotic discs 

(Oxoid/UK) were used. 

Piperacillin (PRL), Cefotaxime (CTX), Ceftriaxone 

(CRO), Ceftazidime (CAZ), Cefepime (FEP), 

Tazobactam-piperacillin(TZP), Amikacin (AK), 

Ciprofloxacin (CIP), Levofloxacin (LEV), Co-

trimoxazole (SXT), Imipenem (IMP), Meropenem 

(MEM), and Doxycycline (DO). 

Acinetobcter sp. were recognized as MDR, XDR 

according to the following criteria 

Criteria of MDR and XDR in Acinetobacter spp.16,17 

• MDR: The isolate not-sensitive to ≥1 agent in ≥3 

antimicrobial categories. 

• XDR: The isolate not-sensitive to ≥1 agent in all but ≤2 

categories. 

The data was analyzed using the Statistical Package for 

Social Sciences (SPSS) version 25. Frequencies and 

percentages were calculated for the study variables. The ≤ 

0.5 p value was significant statistically.  

Results  

Of 435 specimens received in microbiology laboratory, 

231 yielded positive growth. One hundred and seventy five 

cases revealed Gram negative bacteria (GNB).Out of 175, 

104(59.42%) were Enterobacteriaceae, 40(22.8%) 

Pseudomonas aeruginosa and 31 (17.71%) of the GNB 

were Acinetobacter sp. (Table I) 

Table I: Frequency and percentage of gram negative 

bacteria isolated from ICU. 

Bacteria isolated N (%) 

Gram negative Bacteria 175 (100%) 

Enterobacteriaceae 104(59.42%) 

Pseudomonas aeruginosa 40(22.8%) 

Acinetobacter sp 31(17.7%) 

The distribution of Acinetobacter sp among different 

specimens is demonstrated in Figure 1. The data shows 

that 15 isolates of Acinetobacter sp were obtained from 

pus, followed by 7 from respiratory tract secretions such 

as sputum and bronchial washings, and 6 from urine, 2 

from ETT and 1 isolate from Blood sample.  

Figure 2 demonstrates the frequency of MDR and XDR 

isolates of Acinetobacter sp. A total of 31 isolates were 

obtained. Thirteen Acinetobacter isolates were MDR and 

9 turned out to be XDR. The remaining 9 isolates exhibited 
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satisfactory susceptibility.  The sensitivity pattern of the 

isolates to all tested drugs is exhibited in Figure 3 

 

Figure 1. Distribution of Acinetobacter sp among 

various specimens. 

Discussion 

Acinetobacter, non fermenting gram negative bacterium is 

a major global challenge for the clinicians and the policy 

makers owing to its intrinsic resistance and its ability to 

develop non susceptibility to a wide array of antibiotics.  

The current study assessed the frequency of Acinetobacter 

sp in ICU patients and identify the MDR and XDR strains 

so that a vivid picture of infections caused by the resilient 

bug can be demonstrated to the clinicians and help revise 

the empirical therapy. Hence, reducing the treatment 

failures and mortality among ICU patients.  

Figure 3. Antibiotic sensitivity of isolated Acinetoacter 

species. 

 

Figure 2. Frequency of MDR, XDR, and drug sensitive 

Acinetobacter sp in ICU. 

In current study 175 specimens from ICU patients yielded 

Gram negative bacteria, out of which 31(17.7%) were 

identified to be Acinetobacter sp. Even a high percentage 

is evident in a study in Nepal, reporting 41% Acinetobacter 

species of Gram negative bacilli from ICU patients. The 

findings highlight the increasing cases of infections caused 

by Acinetobacter sp.18 The present study shows that 15 

isolates of Acinetobacter sp were obtained from 

respiratory tract secretions such as sputum and bronchial 

washings, followed by 7 from pus, and 6 from urine, 2 

from ETT and 1 isolate from Blood sample.  The findings 

correspond to a Romanian study that reported 33 

Acinetobacter isolates from bronchial lavage/washings, 2 

from Central venous catheter followed by 1 from blood 

culture and 1 from urine sample.10  

Similarly, another study reported a very high percentage 

of respiratory secretions 44.67% yielding 
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Acinetobacter sp, thus proving Acinetobacter sp to be a 

major cause of ventilator associated pneumonitis in ICU.19  

Our study results show that 13(41.9%) Acinetobacter 

isolates were MDR and 9(29.0%) were XDR. Such high 

resistance rate justifies increased morbidity and mortality 

associated with Acinetobacter infections. Around 30% 

MDR Acinetobacter isolates out of 2900 strains, were 

identified in a USA survey.20 Another study comparing the 

regional variation of Acinetobacter susceptibility, reported 

more than 75% incidence in Africa and Asia. The 

prevalence was even higher than 90% in Europe and the 

Middle East.21 The underlying phenomenon for emergence 

of this alarming resistance is the selection pressure.  In 

2011, an ICU outbreak caused by MDR Acinetobacter sp 

was documented, reporting 4 out of 26 cases.22 However, 

much increased cases are being reported currently and 

deadly infections with MDR and XDR Acinetobacter 

isolates are on a surge. An Indian study reported even 

higher resistant rates than our study isolating around 

88.02% MDR and 61.97% XDR in ICU.23 A study on 

pediatric intensive care unit revealed 102 

MDR/XDR Acinetobacter baumannii posing high risk of 

mortality.24 A five year study concluded that the incidence 

of MDR Acinetobacter infections has risen from 89 % to 

95% over a period of 4-5 years.25 Another research 

conducted over 10 years reported 87% extensively drug 

resistant (XDR) Acinetobacter isolates.26  

Conclusion  

Acinetobacter sp. are responsible for a significant bulk of 

drug resistant ICU associated infections and is 

increasingly developing resistance as evident by 41.9% 

MDR and 29.0% XDR isolates.  

Limitations: It is a single centre study, hence reporting a very 
limited data. Future studies enrolling more hospitals and even 
different regions of the country would be required to give a 
more vivid picture of drug resistant Acinetobacter and its 
associated complications.  
Recommendations: To prevent the spread and control such 
resilient life-threatening bacterium, meticulous infection 
control practices and antimicrobial stewardship programs 
should be implemented in true letter and spirit. Further, 
strategies to restrict the colonization of hospital surfaces with 
this bacterium are direly needed. This would conserve our 
available antibiotics so that these life savers are optimally used 
when really needed.   
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