
 

Dr Ritu Joshi, et al. Detection of OXA-Carbapenemase in various species of Acinetobacter in    adult ICU patients at 

a tertiary care hospital.  Int. J Med. Pharm. Res., 6(4): 68‐73, 2025 

68 

 

Int. J Med. Pharm. Res. (P-ISSN: 2958-3675 | E-ISSN: 2958-3683) 

Available on: https://ijmpr.in/ 

 

International Journal  

of Medical and 

Pharmaceutical Research 

 

 

 

Detection of OXA-Carbapenemase in various species of Acinetobacter in    adult ICU 

patients at a tertiary care hospital 

 
Dr Ritu Joshi1, Dr Anita E.Chand2 
1PG resident, Department of Microbiology, Government Medical College, Kota  
2Sr Professor & Ex HOD, Department of Microbiology, Government Medical College, Kota 

OPEN ACCESS 
 

*Corresponding Author 
Dr Anita E.Chand 
Sr Professor & Ex HOD, 

Department of Microbiology, 

Government Medical College, 

Kota  

 

Received: 09-06-2025 

Accepted: 25-06-2025 

Available Online: 19-07-2025 

 

 

 
 

©Copyright: IJMPR Journal 

A B S T R A C T 

Background: Acinetobacter has  emerged as a significant nosocomial pathogen due to 

the increased spectrum of diseases caused by this organism as well as because of global 

spread of strains with multi-drug resistance. Materials & methods: A prospective 

observational study was done (January2023-December 2023) in the Department of 

Microbiology at GMC, Kota.100 samples were received from adult patients admitted in 

various ICUs. Isolation & speciation of Acinetobacter was done with the help of  

conventional biochemical tests. Antimicrobial sensitivity testing was done by Kirby-

Bauer Disc diffusion method as per CLSI(M100ED32) guidelines. Modified Hodge 

test(MHT) was done to detect OXA-Carbapenemase production. Results: Out of 100 

samples received from adult ICUs, 31 isolates of Acinetobacter were identified. Among 

these 31 isolates , 14 (45%) were found to be Carbapenem resistant which were further 

confirmed for class D OXA carbapenemase production by Modified Hodge test. 

Overall, 13 (42%) were positive for MHT , among which 11 were A.baumannii and 2 

were A.lwoffii. A.haemolyticus did not show Carbapenem resistance. Conclusion: 

Detection of OXA-Carbapenemase producing isolates pointed towards highly drug-

resistant strains and their timely detection would be very helpful in early and 

appropriate treatment of patients as well in forming antibiogram for the hospital. 
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INTRODUCTION  

Acinetobacter is a genus of non-motile, Gram-negative coccobacilli that are widely distributed in the environment. They 

are oxidase-negative, aerobic organisms and can survive in both dry & moist environments. It belongs to a deadly group 

of resistant pathogens, known by acronym “ESKAPE” bugs, which includes Enterococcus faecium , Staphylococcus 

aureus, Klebsiella pneumoniae, Acinetobacter baumanni, Pseudomonas aeruginosa & Enterobacter species[1]. 

Acinetobacter baumannii accounts for more than 80% of isolates causing human infections among all sibling 

species ,particularly in immunocompromised patients[2,3]. A number of acquired mechanisms of resistance including 

production of extended spectrum beta-lactamase enzymes, modification enzymes against aminoglycosides, altered 

binding sites for quinolones, and a variety of efflux mechanisms has resulted in significant challenges for the clinician to 

select an appropriate empirical antimicrobial agent[4]. OXA-carbapenemase production by Acinetobacter species is a 

significant mechanism of resistance to carbapenem antibiotics, which are often used as a last resort in treating multi-drug 

resistant infections. Keeping this in mind, this study has been conducted to identify OXA-carbapenemase producing 

isolates in adult ICU patients as early detection will further aid in arresting the evolution and spread of multi drug 

resistant strains and thus improving the clinical outcome with decreased morbidity and mortality among hospitalized 

patients. 

 

MATERIALS AND METHODS 

A cross-sectional study was conducted in the Department of Microbiology at GMC, Kota from January 2023 to 

December 2023 which included 100 samples received from adult patients (> 18 yrs) admitted in various ICUs. 

ORIGINAL ARTICLE                                                                                                                            OPEN ACCESS 

https://ijmpr.in/


 

Dr Ritu Joshi, et al. Detection of OXA-Carbapenemase in various species of Acinetobacter in    adult ICU patients at 

a tertiary care hospital.  Int. J Med. Pharm. Res., 6(4): 68‐73, 2025 

69 

 

Ethical clearance: This study protocol was proceeded after the approval from Institutional Ethical Clearance Committee  

and Research Review Board [F.3( )NO.62/dated 15/12/22]. 

 

Inclusion criteria: Patients above 18 yrs of age, both male & female which were admitted in various ICUs ,with or 

without prolonged catheterization, prosthesis, shunts etc. were included. 

 

Exclusion criteria: Patients below 18yrs of age and not admitted in ICU were excluded. 

 

Sample processing: The samples collected were processed according to the standard procedures which included direct 

microscopic examination of Gram-stained smear and inoculation of samples on MacConkey agar and blood agar which 

were then incubated aerobically at 37℃for 18-24hrs.After preliminary identification of growth, isolates were subjected  

to Gram staining and conventional biochemical tests for further identification. Antimicrobial susceptibility testing was 

done by Kirby-Bauer Disc diffusion method as per CLSI(M100ED32) guidelines. Carbapenem resistant isolates were 

further confirmed by Modified Hodge test for OXA-carbapenemase production. 

 

MODIFIED HODGE TEST [5]: Originally described by CDC (Centre for Disease Control, Atlanta) for 

Carbapenemase detection in Enterobacteriaceae, MHT was performed for OXA-Carbapenemase detection in all 

Acinetobacter isolates.  

 

Procedure :- 0.5 McFarland’s standard of E.coli ATCC 25922 was prepared using 5ml of peptone water. Then 1:10 

dilution was obtained by adding 0.5ml of the 0.5 McFarland’s standard to 4.5ml of peptone water. A lawn culture of 

E.coli ATCC 25922 suspension on Muller Hinton agar(MHA) plate was made and allowed to dry for about 3-5 minutes. 

A 10µg Meropenem disc was then placed in the centre of the MHA plate. Carbapenem resistant Acinetobacter isolates 

were streaked from edge of the disc to the periphery of the plate in a straight line using a loop in four different directions 

like a cross. Positive and negative controls were streaked on the same plate at 90º angulations from centre to periphery 

for quality control. The plate was then incubated for 18-24 hours at 37°C. Zone of inhibition was then read with the help 

of a scale/callipers. 

 

Interpretation :-  

MHT Positive test: A clover leaf like indentation was seen at the intersection of the organism tested and the E.coli 

25922. It was also seen within the inhibition zone of the Meropenem disc. A positive MHT indicated OXA-

Carbapenemase production by that particular isolate.  

 

MHT Negative test: No growth of E.coli 25922 within the zone of inhibition of Meropenem disc as well as along the 

test organism.  

 
Statistical analysis: Descriptive statistical methods like percentage distribution and graphical presentation were used for 

the analysis of categorical variables in the study. The Chi-square test was used to test the association between ESBL 

production and biofilm formation. 

 

RESULTS 

A total of 100 samples were collected from adult ICU patients and processed.  Among 83 culture positive samples , 86 

isolates were identified. Acinetobacter(36%) and Pseudomonas(28%) were the most common isolates followed by 

Escherichia coli(14%) and Klebsiella(12%) species. Proteus mirabilis(1.16%) and Citrobacter(1.16%) species were the 

least common  among the Gram-negative bacilli identified[Table 1]. Most of the patients infected with Acinetobacter 

species belong to the age group of 41-60 yrs. Patients above 80 yrs. and below 40 yrs. were least affected[Table 2]. 

Among the affected individuals , males overnumbered the females. Among all the Acinetobacter isolates (total 31), 
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Acinetobacter baumannii (68%) was the most common species isolated followed by Acinetobacter lowffii 

(29%).Acinetobacter haemolyticus was the least common species (3.22%) identified in the present study. Carbapenem 

resistance was shown by 12(57%) out of 21isolates of A.baumannii, 2(22%) out of 9 isolates of A.lwoffii. A.haemolyticus 

did not show carbapenem resistance[Table 3]. In other words, out of total 31 isolates , 14 (45%) were Carbapenem 

resistant. Modified Hodge test was performed for confirmation of class D OXA carbapenemase production. Overall, 13 

(42%) were positive for MHT , among which 11 were A.baumannii and 2 were A.lwoffii[Table 4]. 

 

TABLE 1: DISTRIBUTION OF VARIOUS ISOLATES (n=86) 

  Name of the organism        Number of isolates    Percentage(Prevalence) 

 Acinetobacter species               31                     36.04% 

 Pseudomonas aeruginosa               24                     27.90% 

 Escherichia coli               12                     13.95% 

 Klebsiella species               10                     11.62% 

 Proteus mirabilis               01                     1.16% 

 Citrobacter species               01                     1.16% 

 Staphylococcus aureus               02                     2.33% 

 CoNS                      02                     2.33% 

 Enterococcus                         02                     2.33% 

 Yeast bodies               01                     1.16% 

 Total               86                     100% 

  

 
 

TABLE 2: AGE & SEX-WISE DISTRIBUTION OF ACINETOBACTER   SPECIES (n=31) 

        Age 

     (years)                        

          Male 

          No.(%) 

        Female 

        No.(%) 

           Total 

          No.(%) 

       18-40          04(20%)           02(18%)             06(19%) 

       41-60          10(50%)           05(45%)             15(48%) 

       61-80          05(25%)           03(27%)             08(26%) 

       >80          01(5%)           01(9%)             02(6.5%) 

      Total          20(100%)          11(100%)             31(100%) 
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TABLE 3: CARBAPENEM RESISTANCE IN ACINETOBACTER ISOLATES 

 S I  R S I R S I R 

Imipenem(IPM) 8(38%) 1(5%) 12(57%) 7(78%) 0 2(22%) 1(100%) 0 0 

*S – Susceptible, I- Intermediate, R- Resistant     

 

 
 

TABLE 4:  DETECTION OF OXA-CARBAPENAMASE PRODUCTION IN ACINETOBACTER SPP. BY 

MODIFIED HODGE TEST 

No. of Carbapenem resistant isolates     MHT positive % (n=31) 

A.baumannii = 12                    11(35.5%) 

A.lwoffii = 2                      2(6.5%) 

A.haemolyticus = 0                     0(0%) 

Total = 14(45%)              Total = 13(42%) 

 

Total Percentage (%)
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DISCUSSION 

In Indian set up, incidence of infections in the ICU usually ranges from 2.3% to 49.2% with variations depending on the 

type of population studied in a particular setting [6]. The prevalence of Acinetobacter in the present study in various 

ICUs was 36.04% followed by Pseudomonas (27.90%) , Escherichia coli (13.95%) and Klebsiella (11.62%). Studies 

done by Garima Gautam et al[7] and Aarti Sangale et al[8] had almost similar prevalence of Acinetobacter i.e. 33.02% 

and 38.7% respectively , however they differ in prevalence  of other organisms such as Pseudomonas , Klebsiella and 

Staphylococcus aureus. In two other studies conducted by Tuhina Banerjee et al[9] and Tanvir Kaur et al[10] , prevalence 

of Acinetobacter was little higher ( 42.9% & 42% respectively) than the present study which could be due to 

geographical & climatic differences favouring longer survival of organism, inadvertent use of higher antibiotics  and 

larger sample size in their studies. Overall , it was observed that Acinetobacter had high prevalence among ICU patients 

owing to the fact that most of these patients were on mechanical ventilators , had endotracheal tube in situ , longer ICU 

stay and presence of underlying comorbid illness which made them vulnerable target for this notorious nosocomial 

pathogen. In the present study , it was evident that there was  higher prevalence of Acinetobacter species in the age group 

of 41-60 yrs.(48%) which was similar to the study done by A S Chauhan et al (47.5%)[11].Studies conducted by M V 

Yadav et al[12] & M Banumathy et al[13] also showed higher preponderance of Acinetobacter infections in the same age 

group, though the prevalence was a little lower (38% and 39% respectively) than the present study which could be due to 

differences in sample size. Higher prevalence in this age group may indicate that age-related physiological changes and 

comorbid conditions increase susceptibility to Acinetobacter infections. It was not at all surprising to see male 

predominance in the age group of 21- 40 yrs.  &  41-60 yrs. in the present study which showed male/female ratio of 2:1. 

It was concordant with the studies done by M V Yadav et al (3:1)[12] and M Banumathy et al (3:1)[13].Although study 

done by A S Chauhan[11] showed higher male/female ratio(4:1). Higher prevalence of Acinetobacter infections in males 

in all these studies could be due to differences in health seeking behaviour and proneness to smoking. 

 In the present study , percentage of OXA-Carbapenemase producing Acinetobacter isolates was 42% which was similar 

to the studies done by  V Sharma et al (48%)[14]. However, it was in contrast with the study conducted by MV Yadav et 

al [12], which showed OXA-carbapenemase production in only 7% isolates. Higher resistance to Carbapenems might be 

due to inadvertent use of higher antibiotics and failure to follow local antibiogram in the respective hospital. 

 

CONCLUSION 

The present study showed the increasing trend of OXA-carbapenemase producing multi drug-resistant Acinetobacter 

isolates in various ICUs in south-eastern Rajasthan. Timely detection of such isolates would be very helpful in guiding 

clinicians to start early and appropriate treatment of patients as well in forming antibiogram for the hospital. It will also 

aid in preventing evolution and spread of more resistant strains. 
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