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Abstract

Objective: This study aimed to investigate the prevalence and practices of antibiotic use in intensive care units (ICUs) in Nepal and to identify
potential areas for implementing antimicrobial stewardship programs.

Design: A point prevalence survey was conducted to characterize and quantify the antimicrobial utilization in level III ICUs of Nepal.

Methods: Data on antibiotic prescription rates, reasons for prescribing antibiotics, and prescribing practices were collected and analyzed. The
prevalence of antimicrobial resistance was also assessed.

Results: The antibiotic prescribing rate was found to be very high, with 92.85% of patients in ICU on antibiotics. Prolonged surgical
prophylaxis was the most common reason for prescribing antibiotics. Empirical therapy accounted for 67.5% of all antibiotic prescriptions.
Prescribing practices were poor, with low adherence to guidelines and best practices. Broad-spectrum antibiotics were commonly used even
for surgical prophylaxis or community-acquired infections. High resistance was observed against commonly used antibiotics.

Conclusions: The study underscores the urgent need for effective antimicrobial stewardship programs in ICUs of Nepal. Implementing robust
stewardship programs could help optimize antibiotic utilization, improve patient outcomes, and combat the global threat of antimicrobial
resistance. The findings serve as a stepping stone toward understanding and improving antibiotic prescribing practices in ICUs of Nepal.

(Received 18 December 2023; accepted 15 April 2024)

Introduction

Since the discovery of antimicrobials in the late 1920s, they have
been seen as a miracle treatment for infectious diseases and their
usage has grown tremendously.1 Since then antimicrobial
resistance (AMR) has slowly and steadily emerged and
progressed to the point where infection with AMR has led to
serious illnesses, prolonged hospital admissions, increased
healthcare costs, higher costs in second-line drugs, and
treatment failures.2 The situation has inflated to the point
where antimicrobials may be causing more harm than good.3

The global problem of AMR is particularly pressing in
developing countries, where the infectious disease burden is
high and cost constraints prevent the widespread application of
newer, more expensive agents.4 In these countries AMR is
driven by the high incidence of infectious diseases,2 inappro-
priate use of antimicrobials in treatment,5 use of antimicrobials
as growth promoters6, and lack or poor implementation of

legislation to AMR.7 AMR is, nevertheless, a global issue of
public health concern.

Infection is the most common presentation among hospitalized
patients in intensive care unit (ICU), and in many instances, is a
determining factor for patient outcomes.8,9 Antimicrobials have
become an essential part of treatment in all spectrums of critically
ill patients. Stronger antimicrobials are particularly used in critical
care.7 This may have escalated antimicrobial resistance to a newer
dimension. Hence, ICUs are now often recognized as the epicenter
of infections in the hospital.10

The situation in Nepal is comparable. There has been an
increasing burden of antimicrobial resistance (AMR) in Nepal
over the last two decades.11–15 However, there is a lack of data on
antimicrobial use in ICUs of Nepal. This data is important to
help develop pertinent strategies to improve the future use of
antimicrobials in hospitals as part of the National Action Plan
for Containment of Antimicrobial Resistance 2016.16 We intend
to conduct a point prevalence survey to characterize and
quantify the antimicrobial utilization in level III ICUs of Nepal.
This study will inform, at the policy level, the strategies to
implement antimicrobial stewardship programs and develop
antimicrobial guidelines in Nepal.
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Methods

Study design and setting

A multicentre quantitative cross-sectional study was conducted in
various ICUs in Nepal. The study was conducted for one month after
getting ethical approval from Nepal Health Research Council. WHO
methodology for PPS and the global point prevalence survey method
were adopted, which are standardized methods for surveillance of
antibiotic use and validated tools to assess the quality of antibiotic
prescribing. Antibiotics studied in this study were classified according
to the Anatomic Therapeutic Chemical (ATC) methodology
developed by the WHO Collaborating Center for Drug Statistics
Methodology in Oslo, Norway. Only antibiotics listed in Annex XI of
the referred document and administered through oral, parenteral,
rectal, or inhalation routes were included in the survey. For example,
topical applications, eye drops, ear drops, and vaginal suppositories
were excluded.

Participants

As per WHO methodology and Global-PPS form, all the adult
patients (>18 yr) admitted to the participating ICUs as an inpatient
at or before 08:00 were included in the survey irrespective of whether
they were receiving antibiotic treatment or not. All inpatients
admitted in the ICU at 8 o’clock in themorning on the day of survey
were counted in the denominator. All inpatients “on antibiotic
agents” at 8 o’clock in the morning on the day of survey were
included in the numerator. All daycare hospitalizations, all patients
admitted after 8 a.m. on the day of the survey, and all patients who
received surgical prophylaxis after 8 a.m. on the day of the PPS were
excluded. Definition of “on antibiotic agents”: A patient receiving an
antibiotic eg every 48 hours but not receiving this antibiotic on the
survey day must be included = ongoing antibiotic treatment. An
antibiotic prescribed at one o’clock (during the ward round or when
results become available or for surgical prophylaxis) in the afternoon
on the day of the surveymust not be included (not active or ongoing
at 8 o’clock in the morning). For patients receiving surgical
prophylaxis, the administration of antibiotic prophylaxis should be
checked in the previous 24 hours in order to encode the duration of
prophylaxis as either one dose, one day (=multiple doses given in
one day), or >1 day. This means that patients who received the
surgical prophylaxis ‘before’ 8 a.m. on the day of the PPS will be
included in the survey.

Sample size determination and sampling technique

The sampling technique recommended byWHOMethodology for
Point Prevalence Survey on Antimicrobial Use in Hospitals
Version 1.1 was utilized as follows: All the ICU patients fulfilling
the inclusion criteria were included in the studies from all the
involved hospitals.

Convenience sampling techniques were used for both hospitals
and patient-level sampling. The sampling was done in each ICU on
the day of the survey. The data collector prepared a list of all eligible
patients according to the inclusion criteria. The list was ordered
alphabetically according to patients’ surnames (not by bed or
patient number).

Data collection and management

Data was collected using three Google forms, one for hospital level
and two ward-level and one for patient-level data, as described in
the Global-PPS method. The principal source for completing data

collection was through a review of the patient’s medical records.
The treating physician was interviewed when needed for
clarification. Patient’s prescriptions and files were accessed at
2.00 p.m.. However, information was collected only up to 8:00 a.m.
in the morning of the same day and further changes beyond that
time were excluded.

Before initiating the full survey, a pilot study was also conducted
in one of the participating hospitals by, for example, reviewing
clinical notes for up to 10 patients involving the whole
investigator team.

Data collected after surveying each hospital were sorted and
organized to prevent mix-up during data entry. All the data
collected in the study were entered into a Google Form and
exported into MS-Excel/SPSS for analyses.

Results

Demographic characteristics of patients and participating
hospitals

Total of 98 patients, from 12 ICUs of 11 hospitals, were enrolled in
the study. Of all the patients included in the study, the majority
(54.08%) were from private-for-profit institutes. Among these
patients, 63 (64.28%) were undergoing treatment for a medical
cause (Table 1).

Antibiotics consumption

In total, 91 (92.85%) patients were on at least one antibiotic at the
time of the PPS. 56 patients (34.78%) were on two antibiotics, 13
patients (8.07%) were on three antibiotics and one patient (0.62%)
was on more than 3 antibiotics. Total number of antibiotics
received by all 98 patients combined was 160. The most common
indication for the use of antibiotics was surgical prophylaxis
(36.25%), followed by community-acquired infection (32.50%)
and healthcare-associated infection (20%) (Figure 1).

Respiratory system was the commonest body system (40.70%)
for which antibiotics were being prescribed and this was followed
by Central Nervous System (CNS) (14.30%), Gastrointestinal
system (14.30%), and Skin, soft tissue, bone, and joint (13.2 %)
(Figure 2).

Piperacillin was the most commonly used antibiotic and was
used in 35.16% of all patients receiving antibiotics. This was closely

Table 1. Patient and hospital characteristics

Variable N Mean ± SD OR %

Patient age 13–39 yrs 28 53.66 ± 20.92
40–64 yrs 38

>65 yrs 32

Gender Male 57 58.16%

Female 41 41.83%

Type of treatment Medical 63 64.28%

Surgical 35 35.71%

Antibiotics use On Antibiotics 91 92.85%

NOT on Antibiotics 7 7.14%

Hospital ownership Public 45 45.92%

Private not for profit – –

Private for profit 53 54.08%
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followed by Meropenem (22.2%) and Ceftriaxone (17.8%).
Polymyxin B was prescribed in 8.9%, Linezolid in 7.8% and
Vancomycin was used in 6.7% of all patients receiving antibiotics.
Piperacillin was the most commonly used antibiotic for both
community-acquired infections and surgical prophylaxis, while
Meropenem was the most commonly used antibiotic for hospital-
acquired infections (Figure 3).

Antibiotics prescribing practice

Of all the antibiotic prescriptions (160), 108 (67.5%) were
empirical therapy and 49 (30.6%) were targeted (3 patients had
missing data). Of all these prescriptions, most didn’t have a stop
or review date mentioned nor were compliant with local
guidelines. Use of biomarkers to start or change antibiotics was
low (35.16%) (Table 2).

Figure 1. Indications of antibiotic use.

Figure 2. Sites and antibiotic use.

Antimicrobial Stewardship & Healthcare Epidemiology 3

https://doi.org/10.1017/ash.2024.83 Published online by Cambridge University Press

https://doi.org/10.1017/ash.2024.83


Microbiology

Of all the patients on antibiotics (91), cultures were sent to 56
patients (61.53%). Among these 56 patients, cultures were sent
before starting antibiotics in 31 patients (55.36%). Total of 112
samples were sent for culture. Majority of the samples were
Blood (35), Sputum/bronchial aspirate (35), and Urine (34).

Of all the cultures sent, the majority (56.25%) were negative for
any growth, and 26.78% of the samples grew an organism
(Table 3). Among the cultured organisms, Klebsiella pneumoniae
was the most common, appearing in 5 instances across various
samples. Citrobacter freundii followed closely with 4 occurrences.
Escherichia coli and Staphylococcus aureus were each found 3
times. Notably, 12 of the cultured organisms (40%) were isolated
from sputum/ bronchial aspirate samples.

Antibiotics resistance

Piperacillin was the most commonly used antibiotic (35.6%),
followed by Meropenem (22.2%) and Ceftriaxone (17.8%). It was
observed that 60% of the positive cultures exhibited resistance to
Amoxicillin, while 50% of the positive cultures showed resistance
to Carbapenem. (Figure 4).

Discussion

Antimicrobial resistance is a global issue and the burden is high
and increasing.17,18 In this study we found that the antibiotic
prescribing rate was very high in ICUs of Nepal. 92.85% of patients
in ICU were on antibiotics, and surgical prophylaxis continued in
ICU was the commonest reason for prescribing antibiotics (36%).
Prolonged surgical prophylaxis, sometimes continued up to the
time the patient gets discharged, is a concerning issue for all Low-
and-middle income countries (LMICs).19 This could be an area
when stewardship programs could improve antibiotic utilization.

We also aimed to see the prescribing practices of Antibiotics. We
found that 67.5% of all antibiotic prescriptions were for empirical
therapy. In a study done in Vietnam, 63.6% of the patients in critical
care units were on empiric antibiotic therapy.20 Prescribing practices

Table 2. Prescribing practice

Practice N/Total (%)

Stop/review date recorded 23/160 (14.37%)a

Use of biomarkers to start or change Antibiotics 32/91 (35.16%)

Compliant to local guidelines 44/160 (27.50%)a

Cultures sent to document Infection 56/91 (61.53 %)

Cultures sent prior to starting or changing Antibiotics 31/160 (34.4%)

aTotal number of antibiotics received by all 98 patients combined was 160.

Table 3. Microbiological diagnosis

Variable N (%)

Sample collected for microbiological workup

Yes 56/91

No 35/91

Samples sent before starting/changing antibiotics

Yes 31/56

No 25/56

Specimen type

Blood 35/112

Sputum/bronchial aspirate 35/112

CSF 3/112

Urine 34/112

BAL 1/112

Wound 4/112

Other –

Culture results

Positive 30/112 (26.78%)

Negative 63/112 (56.25%)

Awaited/unknown 19/112 (16.96%)

Figure 3. Antibiotics usage by drug.
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were poor with poor practice of defining the duration of therapy
(14.37%), poor use of guidelines of therapy (27.5%), and poor
utilization of biomarkers to start/change antibiotics (35.16%).
Practice of sending cultures to document infection was also poor
(61.1%). And cultures were sent only 34.4% of all the times when
antibiotics were started or changed. Among all the cultures sent,
only 26.78% had positive reports. This could also indicate that there
might have been no infection in most cases.

In>50% of these, either Piperacillin/Tazobactam orMeropenem
was used. This indicates most clinicians use broad-spectrum
antibiotics even for surgical prophylaxis or community-acquired
infections. AMR was also high with Penicillin, cephalosporins, and
carbapenem groups all having resistance in>= 50% of the available
culture/sensitivity reports. A good antibiotic stewardship program
could decrease the misuse of these antibiotics.21

This study underscores the urgent need for effective anti-
microbial stewardship programs in ICUs of Nepal. The high rate of
antibiotic prescription, the prevalent use of broad-spectrum
antibiotics even for surgical prophylaxis or community-acquired
infections, and the poor adherence to guidelines and best practices
highlight areas that require immediate attention. The high
resistance observed against commonly used antibiotics further
emphasizes the gravity of the situation.

Implementing robust antimicrobial stewardship programs
could help optimize antibiotic utilization, improve patient
outcomes, and ultimately combat the global threat of antimicrobial
resistance. Future research should focus on developing and
evaluating interventions tailored to the unique challenges faced
by low and middle-income countries like Nepal. This study serves
as a stepping stone towards understanding and improving
antibiotic prescribing practices in ICUs of Nepal.

Conclusion

In conclusion, there was an overprescription of broad-spectrum
antibiotics for all causes of admission to ICUs. It is now crucial to

establish and implement protocols/guidelines for empirical
antibiotic therapy and also start to implement the surveillance
of antibiotic use in ICUs of Nepal.

Limitations

Our study had some limitations. One of the major limitations was
that all ICUs in Nepal could not be involved. Being a PPS, the
population captured might have been small and might not have
reflected the real patient combination. Future consideration could
be to design a new study with involvement of more ICUs in Nepal
and design a longer-duration longitudinal study. There were also
no follow-ups to know the exact duration of treatment, escalation/
de-escalation based on microbiology reports, etc. Additionally, the
majority of initial diagnosis of infection were made clinically,
partly related to the lack of rapid diagnostics whilst the empirical
antibiotic prescribing decisions were influenced by doctors’
experiences and by the level of the hospitals.
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Figure 4. Antibiotics resistance.
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