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ABSTRACT

Introduction: Increasing antibiotic resistance has created a global public health threat worldwide.
Acinetobacter species is one of the important pathogenic organisms in the hospital setting due to its
ability to persist in the hospital environment for long. Its resistance to commonly used antibiotics can
prolong hospital stay, increase financial burden, and increase morbidity and mortality. This study
aims to find the prevalence of extensive drug resistant Acinetobacter species in the sputum sample
of Intensive Care Unit patients admitted in a tertiary care center.

Methods: A descriptive cross-sectional study was conducted in a tertiary care center among the
hospital records from May 2017 to May 2021, after ethical approval (Reference number: 2104202101).
Hospital records of all Intensive Care Unit patients with Acinetobacter species isolated in their
sputum sample within the past four years were collected and Statistical Package for Social Sciences
version 25 was utilized for analysis. Point estimate at 95% Confidence Interval was calculated along
with frequency and proportion for binary data.

Results: Of the total 409, 196 (47.9%) (95% Confidence Interval=43.06-52.74) of Acinetobacter species
in the sputum sample had extensive drug resistance. Of these, 193 (98.5%) and 1 (0.5%) of the extensive
drug resistant Acinetobacter species were resistant to carbapenem and polymyxin respectively.

Conclusions: Prevalence of extensive drug resistant acinetobacter was found higher compared to
other studies.
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INTRODUCTION

Antimicrobial resistance has been declared by the WHO
to be among its top ten global public health burden. At
least 700,000 people die each year due to drug resistant
diseases and if the current trend continues, ten million
deaths could occur by 2050."2 Among the ESKAPE
bugs, Acinetobacter species resistance has become
one of the major concerns due to its ability to resist
desiccation, accumulate in the environmental surfaces
for prolonged period and its complex epidemiology.®*

Acinetobacter species showed susceptibility to
commonly used antibiotics like chloramphenicol,
ampicillin, gentamicin and nalidixic acid during 1970s. In
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late 1970s, it became one of the significant nosocomial
pathogens demanding the use of broad-spectrum
antibiotics.®>® Multidrug resistant Acinetobacter species
is on rise since the past few decades.

This study aims to find the prevalence of extensive drug
resistant Acinetobacter species in the sputum sample of
Intensive Care Unit (ICU) patients admitted in a tertiary
care center.
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METHODS

This descriptive cross-sectional study was carried
out in Kathmandu Medical College and Teaching
Hospital. Ethical approval was obtained from the IRC of
Kathmandu Medical College and Teaching Hospital (Ref:
2104202101). All the samples in the hospital records
available over the past four years were included in our
study. We collected all samples from hospital records
of ICU patients within the past 4 years from May 2017
to May 2021. All ICU patients who had Acinetobacter
species isolated in their sputum sample were included
in our study. ICU patients with other pathogens in their
sputum sample and non-ICU patients with Acinetobacter
species isolated in their sputum sample were excluded
from the study. Sample size calculation was done as
follows:
n=22xpxq/e?
(1.96)2 x 0.5 x 0.5 / (0.05)2
0.9604 / 0.0025

= 385
where,
n= sample size
Z = 1.96, at 95% confidence interval
= prevalence taken as 50%
q=1p
e = margin of error, 5%

©

However, a total of 409 sputum samples were included
in the study. Information on Antibiotic susceptibility
detected by Kirby Bauer Disc Diffusion method was used
and entered in Statistical Package for Social Sciences
version 25 and analysis was done. Point estimate at
95% confidence interval and frequency and proportion
was calculated for binary data.

RESULTS

Out of 409, 196 (47.9%) (95% Confidence Interval =
43.06-52.74) of ICU patients with Acinetobacter
species in their sputum sample had extensive drug
resistance.

Table 1. Extensive drug resistant Acinetobacter species
showing resistance to different classes of drugs
(n=196).

Drug n (%)
Extended spectrum cephalosporin 195 (99.5)
Penicillin + beta lactamase inhibitor 195 (99.5)
Antipseudomonal penicilin  + beta 196 (100)
lactamase inhibitor

Folate pathway inhibitor 195 (99.5)
Fluoroquinolone 194 (98.9)
Aminoglycoside 193 (98.5)
Tetracycline 196 (100)
Carbapenem 193 (98.5)
Polymyxin 1 (0.5)
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The sputum sample was not subjected to all the
antibiotics in a particular drug class, but to at least a
single agent of a class of drug mentioned above.

Table 2. Extensive drug resistant Acinetobacter species
in different age groups (n=196).

Age range (in yrs) n (%)

0-20 8 (4.1)

20-40 41 (20.9)

40-60 51 (26.1)

60-80 84 (42.8)

80-100 12 (6.1)
DISCUSSION

Major risk factors for the development of extensive
drug resistance among Acinetobacter species include
invasive procedures, indwelling catheters, prolonged
hospital stay, mechanical ventilation and use of broad-
spectrum antibiotics.”® Since the identification of
Acinetobacter as a cause of nosocomial infection in early
1970s, multiple classes of antibiotics including beta
lactams, sulphonamides, macrolides, aminoglycosides,
fluoroquinolones, carbapenems, colistin and tigecyclines
have been introduced at different point of time for the
control of infection.5®° However, antibiotic resistance
is ever increasing. In that respect, sensitivity pattern
to extended spectrum cephalosporin, penicillin + beta
lactamase inhibitors, antipseudomonal penicillin + beta
lactamase inhibitors, aminoglycosides, antipseudomonal
fluoroquinolones, antipseudomonal carbapenems, folate
pathway inhibitors, polymyxins and tetracyclines are
used to define multidrug resistance (MDR), extensive
drug resistance (XDR) and pan drug resistance (PDR).
MDR is defined as non-susceptibility to =1 agent in
>3 antimicrobial categories. XDR is defined as non-
susceptibility to =1 agent in all but <2 categories.
PDR is defined as non-susceptibility to all antimicrobial
agents.

In our study, among 409 sputum samples, all were
Acinetobacter baumannii and 47.9% were extensively
drug resistant to clinically relevant antibiotics except
colistin and tigecycline. In a study conducted in a
tertiary hospital in Lahore, Pakistan from September
2020 to December 2020, among 174 A. baumannii
isolates, 64.9% isolates were resistant to carbapenem
(CR-AB) and all of these were extensively resistant to
existing antibiotics, except colistin.' The percentage of
extensive drug resistant isolates in our study is higher
compared to a study conducted in Saudi Arabia from
October 2014 to January 2015, where 36% of the
A. baumannii isolates were extensively resistant to
tested antibiotics and a study in China where 17.87%
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of the isolates were extensively drug resistant.’?'3 In
the context of Nepal, in a study conducted in a tertiary
hospital from December 2013 to December 2014,
nearly half of the isolates were resistant to majority
of antibiotics except polymyxin and tigecycline.” In
another study conducted in Nepal by Sapkota, et al.
from July 2018 to January 2019, out of 384 isolates,
most were resistant to commonly used antibiotics.’®

In our study, among the XDR isolates, resistance to
the extended spectrum cephalosporin, penicillin  +
beta lactamase inhibitor and antipseudomonal penicillin
+ beta lactamase inhibitor was 99.5%, 99.5% and
100% respectively. Furthermore, resistance to folate
pathway inhibitor, fluoroquinolone, aminoglycoside,
and tetracycline was 99.5%, 98.9%, 98.5% and 100%
respectively. Our study showed higher resistance to
antipseudomonal penicillin + beta lactamase inhibitor
compared to a study performed by Sapkota et.al in
Kathmandu Medical College.'® In a study by Parajuli et
al. in Tribhuvan University Teaching Hospital, resistance
to commonly used drugs was high, almost similar to
our study.’® In our study, carbapenem resistance was
98.5% among the XDR isolates. In the study by Parajuli
et al, of the total 51 isolates, around 86% and 84% of
the isolates were resistant to imipenem and meropenem
respectively. In another study by Joshi et al, among 44
isolates, 97.7% were resistant to carbapenem.®"?

In our study, 84 (42.8%) of the XDR isolates were
found in the 60-80 years of age group and 8 (4.1%)
were found in the 0-20 years of age group. In a study
by Raut et al in Universal College of Medical Sciences,
among 105 patients, age group 16-45 years was
the one most infected by A. baumannii, though the
percentage of XDR was not analyzed.'® Of the total
XDR isolates, in our study 73 (37.2%) were detected
in the year 2017-2018 and the number reduced to 37
(18.9%) in the year 2020-2021. Though a definite
conclusion cannot be drawn on decreasing trend, but
the reduction in number of isolates is an encouraging
finding. Increasing trend of resistance was seen in an

antimicrobial surveillance program that was conducted
in Latin America and in another study conducted in
China.9:20

Antibiotics like polymyxin and tigecycline have become
our last resort in the management of Acinetobacter
species infection with increasing resistance to other
clinically relevant and commonly used antibiotics. In our
study, polymyxin resistance was found among 1 (0.5%)
XDR isolates and none of the isolates were resistant to
tigecycline. This shows that we have already started
to see resistance to the ultimate antibiotic options we
have till date. Cautious use of antibiotics to prevent the
development of resistant strains along with infection
control measures and contact precautions to prevent
the spread of resistant strains need to be encouraged
and further strengthened to prevent further worsening
of the scenario.

The present study has certain limitations. Measurement
bias is a possibility in our study. The study has been
conducted in only one institution and therefore may not
be representative of the entire population. Extensive
drug resistant Acinetobacter species has only been
studied in our study. Similar study to evaluate the
resistance of other pathogens will be of higher value. It
is a descriptive study and analysis of different factors
that may have contributed to the observed resistance
has not been done in our study.

CONCLUSIONS

Extensive drug resistant Acinetobacter species is found
to be higher in our study compared to other studies done
in similar settings. This information on the extensive
drug resistant Acinetobacter species in the sputum
sample of ICU patients in Kathmandu Medical College
will be valuable for further strengthening antibiotic
stewardship program. Judicious use of antibiotics and
efforts to halt the spread of resistant strain through
early detection of resistant strains and infection control
measures should be encouraged.

Conflict of Interest: None.

REFERENCES

1. New report calls for urgent action to avert antimicrobial
resistance crisis [Internet]. [cited 2021 Jul 10]. Available
from: https://www.who.int/news/item/29-04-2019-new-
report-calls-for-urgent-action-to-avert-antimicrobial-resis-
tance-crisis [Full Text]

2. Antimicrobial resistance [Internet]. [cited 2021 Jul 10].
Available  from: https:/ /www.who.int/news-room/
fact-sheets/ detail /antimicrobial-resistance [Full Text]

3. Rice LB. Federal Funding for the Study of Antimicrobial
Resistance in Nosocomial Pathogens: No ESKAPE. The
Journal of Infectious Diseases. 2008 Apr 15;197(8):1079-81.

998 JNMA | vOL 59

ISSUE 242

[PubMed

Full Text | DOI]

4. Denton M, Wilcox MH, Parnell P, Green D, Keer V, Hawkey
PM, et al. Role of environmental cleaning in controlling an
outbreak of Acinetobacter baumannii on a neurosurgical
intensive care unit. Journal of Hospital Infection. 2004 Feb
1,56(2):106-10. [PubMed | Full Text | DOI]

5. Bergogne-Bérézin E. Resistance of Acinetobacter spp. to
Antimicrobials — Overview of Clinical Resistance Patterns
and Therapeutic Problems. In: Acinetobacter. CRC Press;
1996. [Full Text]

OcTOBER 2021

Free Full Text Articles are Available at www.jnma.com.np



https://www.who.int/news/item/29-04-2019-new-report-calls-for-urgent-action-to-avert-antimicrobial-resistance-crisis
https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://pubmed.ncbi.nlm.nih.gov/18419525/
https://academic.oup.com/jid/article/197/8/1079/901561
https://doi.org/10.1086/533452
https://pubmed.ncbi.nlm.nih.gov/15019221/
https://www.journalofhospitalinfection.com/article/S0195-6701(03)00434-1/fulltext
https://doi.org/10.1016/j.jhin.2003.10.017
https://www.taylorfrancis.com/chapters/edit/10.1201/9781003069263-7/resistance-acinetobacter-spp-antimicrobials-overview-clinical-resistance-patterns-therapeutic-problems-bergogne-b%C3%A9r%C3%A9zin

Prasai et al. Extensive Drug Resistant Acinetobacter Species Isolates in Sputum Sample of Patient Admitted in Intensive Care Unit...

6. Looveren MV, Goossens H. Antimicrobial resistance of Isolates in a University Hospital in Nepal. ] Nepal Health Res
Acinetobacter spp. in Europe. Clinical Microbiology and Counc [Internet]. 2016 Nov 16 [cited 2021 Apr 1];14(33):72-6.
Infection. 2004 Aug 1;10(8):684-704. [PubMed | Full Text | [PubMed | Full Text | DOI]

DOI
] 15. Sapkota ]J. Antimicrobial Susceptibility —Pattern of

7.  Peleg AY, Seifert H, Paterson DL. Acinetobacter baumannii: Acinetobacter  calcoaceticus-Acinetobacter ~ baumannii
Emergence of a Successful Pathogen. Clin Microbiol Rev. Complex Isolated from Sputum in a Tertiary Care Hospital.
2008 Jul;21(3):538-82. [PubMed | Full Text | DOI] Journal of Institute of Medicine Nepal. 2019;41(3):59-62.

Full Text | DOI

8.  Fournier PE, Richet H, Weinstein RA. The Epidemiology (Full Text | I
and Control of Acinetobacter baumannii in Health Care 16. Parajuli NP, Acharya SP, Mishra SK, Parajuli K, Rijal BP,
Facilities. Clin Infect Dis. 2006 Mar 1;42(5):692-9. [PubMed Pokhrel BM. High burden of antimicrobial resistance
| Full Text | DOI] among gram negative bacteria causing healthcare associated

9 Diiksh. L N A Seifert H. An i ine threat i infections in a critical care unit of Nepal. Antimicrob Resist

- Jyksioom B, vemee A, Setiert L An increasing tireat I Infect Control. 2017 Jun 15;6(1):67. [PubMed | Full Text |
hospitals: multidrug-resistant Acinetobacter baumannii. Nat DOI]
Rev Microbiol. 2007 Dec;5(12):939-51. [PubMed | Full Text
| DOI] 17. Joshi PR, Acharya M, Kakshapati T, Leungtongkam U,
Th k R, Sitthisak S. Co-exist f blaOXA-23 and
10. Magiorakos A-P, Srinivasan A, Carey RB, Carmeli ummeepa HHisa oexsience o a o
X . R blaNDM-1 genes of Acinetobacter baumannii isolated from
Y, Falagas ME, Giske CG, et al. Multidrug-resistant, ] o . . . s
tensivelv drue-resistant and pandrue-resistant bacteria: Nepal: antimicrobial resistance and clinical significance.
ex R Y . & p & K . . Antimicrob Resist Infect Control. 2017 Feb 7;6:21. [PubMed
an international expert proposal for interim standard | Full Text | DOI]
definitions for acquired resistance. Clin Microbiol Infect. -
2012 Mar 1;18(3):268-81. [PubMed | Full Text | DOI] 18. RautS$, Rijal KR, Khatiwada S, Karna S, Khanal R, Adhikari J,
t al. Trend and Characteristics of Acinetobacter b ii
11, FjazH, AhmadM, Younas$, Junaid K, Abosalif KOA, Abdalla oA TENE GAC T arasiens ics o7 fame opacier balmanm
X X ; Infections in Patients Attending Universal College of Medical
AE, et al. Molecular Epidemiology of Extensively-Drug . . N
Resistant Acinetobacter baumannii Sequence Type 2 Sciences, Bhairahawa, Western Nepal: A Longitudinal Study
y f 2018. Infect D Resist. 2020 8;13:1631-41. [PubMed
Co-Harboring blaNDM and blaOXA From Clinical Origin. T Full Te:t ech Orll]lg estst Jun 8,13: - [PubMe
Infect Drug Resist. 2021 May 25;14:1931-9. [PubMed | Full
Text | DOI] 19. Gales AC, Castanheira M, Jones RN, Sader HS. Antimicrobial
ist Gram- tive bacilli isolated f Lati
12. Almaghrabi MK, Joseph MRP, Assiry MM, Hamid ME. TESISIANCE among Sram nepative dach | isoated rom -ath
R . ] o X America: results from SENTRY Antimicrobial Surveillance
Multidrug-Resistant Acinetobacter baumannii: An Emerging . . . . .
. . . K R Program (Latin America, 2008-2010). Diagn Microbiol Infect
Health Threat in Aseer Region, Kingdom of Saudi Arabia. Dis. 2012 Aug 1;73(4):354-60. [PubMed | Full Text | DOI]
Can ] Infect Dis Med Microbiol. 2018 Feb 4;2018:9182747. ’ &Y ’ ’
[PubMed | Full Text | DOI] 20. GaoL,LyuY,LiY.TrendsinDrugResistance of Acinetobacter

13. Zheng Y, Xu N, Pang J, Han H, Yang H, Qin W, et al. ba1.1mannii oYeralo—year Pe.ri(_)d: N.ationwi.de Data from the

Colorization With Extensively D Resistant Acinetobact China Surveillance of Antimicrobial Resistance Program.
olonization With Extensively Drug-Resistant Acinetobacter Chin Med ] (Engl). 2017 Mar 20;130(6):659-64. [PubMed |
baumannii and Prognosis in Critically Ill Patients: An Full Text | DOI]
Observational Cohort Study. Front Med (Lausanne)
[Internet]. 2021 [cited 2021 Jul 11]; 8:667776. [PubMed | Full
Text | DOI]
14. Shrestha S, Tada T, Shrestha B, Kirikae T, Ohara H, Rijal BP,

et al. Emergence of Aminoglycoside Resistance Due to armA
methylase in Multi-drug Resistant Acinetobacter Baumannii

/”© The Author(s) 2018.

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article are

included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the Creative

Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this license, visit
\\ http://creativecommons.org/licenses/by/4.0/ /"

JNMA | vOL 59 | ISSUE 242 | OcToBER 2021

Free Full Text Articles are Available at www.jnma.com.np



https://pubmed.ncbi.nlm.nih.gov/15301671/
https://www.clinicalmicrobiologyandinfection.com/article/S1198-743X(14)62765-8/fulltext
https://doi.org/10.1111/j.1469-0691.2004.00942.x
https://pubmed.ncbi.nlm.nih.gov/18625687/
https://journals.asm.org/doi/full/10.1128/CMR.00058-07
https://dx.doi.org/10.1128%2FCMR.00058-07
https://pubmed.ncbi.nlm.nih.gov/16447117/
https://academic.oup.com/cid/article/42/5/692/2052763
https://doi.org/10.1086/500202
https://pubmed.ncbi.nlm.nih.gov/18007677/
https://www.nature.com/articles/nrmicro1789
https://doi.org/10.1038/nrmicro1789
https://pubmed.ncbi.nlm.nih.gov/21793988/
https://www.clinicalmicrobiologyandinfection.com/article/S1198-743X(14)61632-3/fulltext
https://doi.org/10.1111/j.1469-0691.2011.03570.x
https://pubmed.ncbi.nlm.nih.gov/34079303/
https://www.dovepress.com/molecular-epidemiology-of-extensively-drug-resistant-acinetobacter-bau-peer-reviewed-fulltext-article-IDR
https://www.dovepress.com/molecular-epidemiology-of-extensively-drug-resistant-acinetobacter-bau-peer-reviewed-fulltext-article-IDR
https://doi.org/10.2147/idr.s310478
https://pubmed.ncbi.nlm.nih.gov/29623140/
https://www.hindawi.com/journals/cjidmm/2018/9182747/
https://doi.org/10.1155/2018/9182747
https://pubmed.ncbi.nlm.nih.gov/33996866/
https://www.frontiersin.org/articles/10.3389/fmed.2021.667776/full
https://www.frontiersin.org/articles/10.3389/fmed.2021.667776/full
https://dx.doi.org/10.3389%2Ffmed.2021.667776
https://pubmed.ncbi.nlm.nih.gov/27885285/
http://jnhrc.com.np/index.php/jnhrc/article/view/791/540
https://doi.org/10.33314/jnhrc.v14i2.791
http://nepmed.nhrc.gov.np/index.php/jiomn/article/view/784/630
https://doi.org/10.3126/jiom.v41i3.37367
https://pubmed.ncbi.nlm.nih.gov/28638594/
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-017-0222-z
https://doi.org/10.1186/s13756-017-0222-z
https://pubmed.ncbi.nlm.nih.gov/28191309/
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-017-0180-5
https://doi.org/10.1186/s13756-017-0180-5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7293404/
https://www.dovepress.com/trend-and-characteristics-of-acinetobacter-baumannii-infections-in-pat-peer-reviewed-fulltext-article-IDR
file:///C:/Users/Deependra/Desktop/Project%20InDesign/Word%20file/../../../Downloads/10.2147/IDR.S257851
https://pubmed.ncbi.nlm.nih.gov/22656912/
https://www.sciencedirect.com/science/article/abs/pii/S0732889312001563?via%3Dihub
https://doi.org/10.1016/j.diagmicrobio.2012.04.007
https://pubmed.ncbi.nlm.nih.gov/28303847/
https://journals.lww.com/cmj/Fulltext/2017/03200/Trends_in_Drug_Resistance_of_Acinetobacter.6.aspx
https://dx.doi.org/10.4103%2F0366-6999.201601

