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ABSTRACT

Objective: To assess and compare the understanding of antimicrobial resistance (AMR) and evaluate the prescribing patterns
of antibiotics among healthcare professionals in the intensive care unit (ICU) of a tertiary care hospital in Pakistan.

Study Design: Cross sectional study.

Place and Duration of Study: Intensive Care Units of Combined Military hospital, Quetta Pakistan, from Feb to Jul 2023.
Methodology: Questionnaires were distributed to healthcare workers, including physicians, surgeons, neonatologists,
gynecologists, and microbiologists, working in the ICU. Paramedical staff were excluded from the study. Data were collected
through Google Sheets and analyzed using SPSS version 27.

Results: A total of 221 participants completed the questionnaire, with 82(35.2%) males and 139(59.7%) females. The majority of
respondents 124(43.2%) had a bachelor's degree, while 97(41.6%) were postgraduates. The analysis segregated the responses
based on the level of qualification and specialty of the participants. The level of education showed little impact on changes in
knowledge and practices related to antibiotic stewardship. However, a significant difference (p=0.025) was observed regarding
the use of local guidelines for antibiotic prescription. Junior doctors (53.0%) exhibited a higher inclination towards local
procedures, while seniors disagreed.

Conclusion: This study revealed that the level of education had limited influence on the knowledge and practices of clinicians
regarding antibiotic stewardship in the ICU. However, a significant difference was observed in the use of local guidelines
between junior and senior doctors. The majority of participants agreed on the importance of involving microbiologists and
organizing regular training sessions and clinical workshops for the successful implementation of an Antibiotic Stewardship
Program.
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INTRODUCTION

As the global concern surrounding bacterial
resistance continues to escalate, improving antibiotic
prescription practices has become an imperative task.
Various interventions have shown success in changing
practices for hospital patients.! Focusing on adherence
to guidelines is essential to optimize therapy, prevent
resistance, and enhance stewardship efforts.
Continued efforts are needed to develop strategies
promoting guideline adherence and evidence-based

effective ABS program is needed to minimize
resistance risks in ICUs.? In Pakistan, inappropriate
antibiotic usage along inadequate infection control
and antibiotic stewardship policies contributes to
rising multidrug-resistant infections. Guidelines from
the World Health Organization's Global Action Plan
(GAP) were adopted in 2016 to address this issue and
to improve the clinical outcomes associated with
antibiotic use. Despite efforts, inappropriate usage
persists, highlighting the need for further education

prescribing practices.? Antibiotic stewardship (ABS )
plays a critical role in intensive care units (ICUs),
where multidrug-resistant pathogens are common.
Empirical treatment regimens are often prolonged
unnecessarily or prescribed too broadly. Therefore,
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and engagement of healthcare professionals.* When
choosing antimicrobial therapy, factors beyond cost
must be considered. Cheaper antibiotics may lead to
resistance and increased expenses. A comprehensive
evaluation is necessary for effective selection.>

Several studies have previously investigated
antibiotic usage and resistance in Pakistani intensive
care units. However, there’s a lack of data on the
effectiveness of antibiotic stewardship programs (ASP)

Pak Armed Forces Med ] 2026; 76(SUPPL-7):51062


mailto:fatimasanaullah@hotmail.com

Antibiotic Stewardship in the ICU

specifically in ICU settings. Consequently, this study
aims to assess knowledge regarding antimicrobial
resistance (AMR) and prescribing patterns among
healthcare professionals in an ICU setting to provide
insights into antibiotic usage and resistance.

METHODOLOGY

This cross sectional study was carried out at
CMH Quetta, Pakistan which was selected as the sole
tertiary care hospital with an ICU in the province for a
period of 6 months February to July 2023. Permission
was granted from institutional ethical review board
vide reference no: CMH QTA-IERB/07/2023. The
sample size was calculated by using WHO sample size
calculator keeping level of significance 5%, power of
test 90%, keeping the probability of adequate
knowledge of antibiotic stewardship among health
professionals to be 45%6 and probability of inadequate
knowledge about use of antibiotic stewardship among
health professionals to be 29%.¢ The sample size was
estimated to be 190. The final sample size of 221
healthcare workers was calculated, approved by the
Department of Community Health Sciences (CHS) at
CMH Quetta.

Inclusion Criteria: The participants included
healthcare workers from various specialties who were
employed in intensive care units (ICUs). This
encompassed physicians, neonatologists, micro-
biologists, surgeons, anesthetists, and house officers.
Exclusion Criteria: However, Nurses, ward boys and
ayas were excluded.

The assessment of knowledge and practices was
done by using a questionnaire, consisting of 20
carefully designed questions by collaboration of
medicine and pathology department in accordance
with the WHO ABS criteria and assessment tool.” Its
size was divised to ensure a focused and concise
assessment of the participants' knowledge, perception,
and practices related to ABS. They were distributed
among the participants via Google Sheets.

The data collected from the completed surveys
were subjected to analysis using the Statistical Package
for the social sciences (SPSS) version 27:00 software.
The statistical analysis aimed to explore various
aspects related to the understanding of antimicrobial
resistance (AMR) and the patterns of antibiotic
prescription among the healthcare professionals in the
ICU. The analysis of the collected data would provide
valuable insights into the knowledge and practices of
the participants, aiding in understanding the current
scenario of antibiotic usage and resistance in the ICU

setting. Quantitative variables like age were depicted
as mean and standard deviation. Qualitative data,
such as qualification and different specialties were
presented as frequency and percentage and compare
by chi square test.The p-value <0.05 was considered
statistically significant.

To analyze the responses, we segregated them in
two ways: based on the level of qualification and
based on the specialty of the participants. This allowed
us to examine the data from different perspectives and
gain insights into the differences and similarities in
knowledge and practices among  healthcare
professionals with varying qualifications and
specialties. By conducting this segmentation, we
aimed to identify any patterns or trends that could
provide valuable information for improving antibiotic
stewardship and addressing antimicrobial resistance.

RESULTS

The study included a total of 221 participants, with
82(35.2%) being males and 139(59.7%) females. Most of
the respondents, that's 124(43.2%) respondents, held a
bachelor's degree (MBBS/BSN), while 97(41.6%) were
postgraduates. The age distribution of the participants
is presented in Table-I1. One-hundred and twenty-three
(55.6%) respondents were from medicine/allied
medicine while only 18(8.1%) from surgery. There
were 5(2.3%) neonatologists, 6(2.7%) microbiologists,
57(25.7%) house officers, 7(3.1%) gynecologists and
5(2.3%) anesthesiologists as shown in Table-II. There
was no significant difference between the answers
between both groups with p-value >0.05 in all
questions except one which showed that Education
level had minimal impact on knowledge and practices
related to antibiotic stewardship. Junior doctors
exhibited a higher inclination to follow local
guidelines compared to senior doctors. A significant
proportion of junior doctors 92(42.0%) emphasized the
need for regular training sessions and 108(49.0%) of
juniors recognized the value of collaboration with
microbiologists to enhance stewardship practices. The
comparison of responses between bachelors and
postgraduates is made in Table-III with respective p-
values.

Table-I: Demographic Distribution of Participants by Age Group and
Educational Attainment (n=221)

Participants Education Ag;(()i ;gup : Agee' g_;;gup: Ages g_; ;gup:
Graduates (MBBS/BSN) o o o
n=124(43.2%) 100(80.6%) | 22(17.74%) | 02(1.61%)
Postgraduates o o o
n=97(41.6%) 47(48.45%) | 44(45.36%) | 06(6.18%)
Total 147(63.1%) | 66(28.3%) 8(3.4%)
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Table-II: Specialty and Gender Breakdown of Study Participants
(n=221)

Specialty Male Female
Medicine: 123(55.6%) 42(34%) 81(66%)
Neonatologist: 5(2.3%) 3(60%) 2(40%)
Microbiologist: 6(2.7%) 2(33%) 4(67%)
House officer: 57(25.7 %) 30(53%) 27(47%)
Gynecologist: 7(3.1%) 0(0) 7(100%)
Surgery: 18(8.1%) 14(78%) 4(22%)
Anesthetist: 5(2.3%) 3(60%) 2(40%)

Table-III: Antibiotic Stewardship Knowledge Among Participants: A
Questionnaire-Based Analysis (n=221)

Post-

. . |Bachelors . p-
Questions Categories =124 gra::;;lon value
Agree | 102(46%) | 83(38%)

Specific infection can be managed with a

: 9 9
specific class of antibiotic agent Disagree | 16(7%) 14(6%) 10.088

Undecided | 6(3%) 0(0%)

Agree [ 115(52%) | 93(42%)
Disagree 5(2%) 2%) 10.203
Undecided | 4(2%)

Stronger group of antibiotics are always
safer and effective

61(28%)
48(22%)

Regular surveillance of antibiotic Agree
resistance pattern in the respective unit is | Disagree

48(22%) |0.104

4
0
4
8(
necessary Undecided | 15(7%) 5(2%)
Local antimicrobial protocols would be Agree 120(54%) | 91(41%)
beneficial while considering empirical Disagree 1(0%) 6(3%) ]0.025
regimens Undecided | 3(1%) 0(0%)
Active involvement of microbiologists Agree | 108(49%) | 86(39%)
have a positive role on antibiotic Disagree 7(3%) 9(4%) ]0.138
stewardship abs and infection control Undecided | 9(4%) 2(1%)
I actively participate in awareness Agree 99(45%) | 72(33%)
program regarding optimal use of Disagree | 11(5%) 9(4%) |0517
antibiotic Undecided | 14(6%) 16(7%)

It is beneficial to write appropriate clinic Agree 116(52%) | 90(41%)
notes regarding antibiotic therapy on Disagree 3(1%) 2(1%) [0.911
laboratory request form for cultures Undecided | 5(2%) 5(2%)

Agree | 119(54%)
Disagree 1(0%)

Quality education should be given at all

9
levels on antibiotic usage 0%) 10257

1
Undecided |  4(2%) 8
Proper application of Antibiotic Agree | 117(53%) 4
Stewardship Program can improve

patient care and antibiotics resistance

Disagree 3(1%) 0%) ]0.641

1

Undecided | 4(2%) 2,
92(42%) | 76

28(13%) | 20(9%)

Regular training session including clinical| Agree
workshop are to be arranged for Disagree

. ; o . 0.502
gnplantahon of Antibiotic Stewardship Undecided | 4(2%) 1(0%)
rogram
In my view the primary physician is the Agree [ 115(52%) | 90(41%)
only professional who need to Disagree 6(3%) 5(2%) ]0.979
understand ABS Undecided | 3(1%) 2(1%)
Health care staff plays a vital role in Agree [ 117(53%) | 96(43%)
antibiotics and infection prevention and | Disagree 3(1%) 1(0%) |0.147
control programmers in the health system| Undecided | 4(2%) 0(0%)
Agree 61(28%) | 53(24%)
I handover antibiotic without prescription| Disagree | 56(25%) | 43(19%) |0.172
Undecided | 7(5.6) 1(0%)

Agree 97(44%)
Disagree | 21(10%) 10(5%) [0.276
Undecided | 6(3%) 3(1%)

I prescribe antibiotics in accordance to
local antibiotic guidelines

Agree (14%) 16(7%)
Disagree | 84(38%) | 79(36%) |0.045
Undecided | 9(4%) 2(1%)

I collaborate with others health care
professional for infection control

I seek guidance from prescribers Agree 80(36%) | 60(27%)
whenever i am unsure about the Disagree | 29(13%) | 21(10%) |0.643
appropriate choice of an antibiotic Undecided | 15(7%) 16(7%)
I'make efforts regarding infection Agree: Agree:
prevention and control in the society Agree 97(44%) | 66(30%) 0-200

DISCUSSION

Findings aligned with previous studies high-
lighting gaps in AMR awareness and prescribing

practices among healthcare professionals. While
theoretical knowledge of antibiotic stewardship
appeared sound, practical adherence varied by
experience and specialty

A survey conducted in six public teaching
hospitals in Lahore assessed the knowledge, attitudes,
and practices of doctors towards antimicrobial
resistance (AMR).8 The results indicated a concerning
gap between doctors' understanding of AMR and their
prescribing practices. Although physicians
demonstrated awareness of the emerging resistance
problem, their knowledge regarding appropriate
antibiotic use and the consequences of AMR was
inadequate. This was reflected in the misuse of
antimicrobials, as they were prescribed even for mild
upper respiratory tract infections.” Moreover,
prescribing multiple antibiotics per prescription was a
common practice, raising concerns. These findings
align with previous studies and highlight the
widespread issues of AMR and inappropriate
antibiotic prescribing.l® Patient demands, and limited
understanding of appropriate antibiotic use were
identified as factors influencing doctors' practices,
emphasising the need for public awareness campaigns
and patient education. Additionally, healthcare
authorities need to address concerns related to the
availability of standardised antibiotics and medicine
quality.”® This study underscores the importance of
continuous medical education, interventions to
improve knowledge, and collaborative efforts to
promote appropriate antibiotic use, as addressing
these challenges is crucial to mitigate the growing
threat of AMR and ensure effective patient care.?

In another study, the predominance of gram-
negative bacteria compared to gram-positive bacteria
was observed among total bacterial isolates, aligning
with a similar study conducted in 2012.1° The higher
incidence of gram-negative bacteria may be attributed
to their widespread presence in hospital environments
and their frequent resistance to antibiotics,
contributing to their persistence and dissemination.
Acinetobacter spp and Escehrichia. coli (E.coli) were
identified as the predominant gram-negative isolates,
differing from previous studies that found Klebsiella
pneumonia and Pseudomonas aeruginosa. E. coli was
the most frequent isolate in urinary tract infections,
while Acinetobacter was prominent in respiratory
tract samples. Tailoring empirical antibiotic therapy
based on local antimicrobial resistance patterns is
crucial, and ongoing surveillance is necessary to
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monitor evolving patterns and resistance in gram-
negative isolates, supporting effective antibiotic
stewardship against multidrug-resistant bacteria.!

A study conducted in Lahore focused on the
knowledge of pharmacists regarding antimicrobial
stewardship (AMS).¥ Out of the 414 pharmacists
surveyed, 96.6% responded. While the pharmacists
exhibited a satisfactory level of knowledge about
antibiotics, their practices related to AMS were poor.
Collaboration among pharmacists and other
healthcare professionals regarding antibiotic use was
infrequent, and a significant proportion of participants
rarely engaged in AMS awareness campaigns. Poor
AMS practices were associated with male sex, younger
age, and less than one year of professional experience,
as indicated by logistic regression analysis.!

A study conducted in Korea investigated the
discontinuation of an Antimicrobial Stewardship
Program (ASP) and its impact on antibiotic usage.16 In
the general ward, there was an immediate increase in
antibiotic usage, while in the ICU, the rise was even
more significant. However, positive changes in the
slope for restrictive antibiotic use were observed,
accompanied by a decrease in the use of broad-
spectrum antibiotics in the general ward. These
findings highlight the critical role of ASPs in
influencing and maintaining appropriate antibioticc
prescribing practices. The study emphasizes the
importance of sustaining such programs to ensure
ongoing adherence to optimal antibiotic usage and
combat the emergence of antibiotic resistance.l” A
study conducted in a tertiary care hospital in Ecuador
analyzed 16,984,355 prescriptions and found a high
rate of antibiotic consumption.’® First-, second-, and
third-line antibiotics accounted for a significant
portion of the consumption, with broad-spectrum
antibiotics frequently prescribed across various
hospital areas. The implementation of an
Antimicrobial Stewardship Program (ASP) in 2016 had
a notable impact on reducing imipenem usage, while
meropenem usage remained relatively stable.’ Out of
the 78 neonatal nurses surveyed, 39% were highly
knowledgeable about antibiotic stewardship. Most
participants did not inquire about the choice, route, or
dosage of antibiotics with the treating provider.
Furthermore, the majority agreed that further
education is necessary to effectively implement
antibiotic stewardship principles in neonatal intensive
care units.?0

We obtained cooperation from previous
researchers and critical care organizations in Canada,

resulting in a large and comprehensive participant list.
However, some intensivists outside these
organizations may not have been contacted. The lack
of standardization in ASP composition and design
across Canada makes comparisons challenging. Our
survey included various ASP components to
encompass institutions with any form of ASP.
However, self-reporting relies on respondents'
understanding, and despite providing a clear
definition, variations in interpretation may exist.

The survey found that while most participants
recognized the global importance of antimicrobial
resistance (AMR), a significant number underrated its
impact within their own hospitals. Surgeons who
received regular reports on local AMR were less likely
to underestimate the problem. The availability of
systematic AMR reports, treatment guidelines, and
advice from infectious diseases specialists were seen
as valuable for improving antibiotic prescribing. Both
persuasive and restrictive Antibiotic Stewardship
Programs (ASPs) were considered helpful measures.
Locally developed guidelines were preferred over
national ones. Formal training in antibiotic prescribing
was limited, but there was interest in receiving more
training among those who had received it.7”

The survey conducted among ICU physicians in
Egypt revealed their impressive knowledge and
strong awareness of antibiotic resistance as a global
issue. The study emphasized the urgent need for
implementing  effective infection control and
antimicrobial stewardship (AMS) programs in low-
and middle-income countries (LMICs). These
programs should include the implementation of local
guidelines and comprehensive training on antibiotic
prescription. The physicians' perceptions of antibiotic
resistance were influenced by factors such as the type
of hospital, ICU setting, and years of experience,
highlighting the importance of considering these
factors when establishing AMS programs.’® Another
study implemented an education-based antibiotic
stewardship program at two regional hospitals in
Denmark to reduce antibiotic consumption,
particularly cephalosporins and fluoroquinolones. The
program included education, guidelines, audits, feed-
back, and ward rounds by a clinical microbiologist.
The results showed improvements in junior doctors'
knowledge, attitudes, and prescribing practices.
However, antibiotic consumption did not significantly
decrease, indicating that additional measures may be
needed to reduce overall antibiotic use.™
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In contrast to the findings of the previously
mentioned studies,? our study specifically examined
the impact of education level on the knowledge and
practices of clinicians regarding antibiotic stewardship
in the intensive care unit (ICU). Surprisingly, the
results indicated that education level had limited
influence on  clinicians' wunderstanding and
implementation of antibiotic stewardship principles in
this particular setting.

However, a significant difference was observed
when it came to the use of local guidelines between
junior and senior doctors. Senior doctors, who likely
had more experience and exposure to clinical practice,
were found to be more inclined to follow the
recommended local guidelines for antibiotic
prescribing. This suggests that clinical experience and
exposure to evidence-based practices play a crucial
role in shaping clinicians' adherence to antibiotic
stewardship protocols. Interestingly, the majority of
participants across all levels of experience and
education agreed on the importance of involving
microbiologists and organising regular training
sessions and clinical workshops. This highlights the
recognition among clinicians of the need for
continuous education and collaboration with experts
in the field to enhance their knowledge and skills in
antibiotic stewardship. These findings underscore the
importance of ongoing efforts to provide continuous
medical education and training opportunities for
clinicians, particularly in the ICU setting. It is
imperative to bridge the gap between theoretical
knowledge and practical implementation of antibiotic
stewardship principles.?/?2 By involving micro-
biologists and organising regular training sessions and
workshops, healthcare institutions can empower
clinicians with the necessary tools and knowledge to
make informed decisions regarding antibiotic
use, ultimately promoting responsible antibiotic
stewardship practices in the ICU and combating the
emergence of antibiotic resistance.

LIMITATION OF STUDY

The major limitation of the study was that the survey
was conducted online so we cannot say with definite
certainty that the level of knowledge these scores depict are
true scores. Secondly not all the specialties were covered in
the survey.

CONCLUSION

In conclusion, the study findings underscored that
while the level of qualification had limited influence on
clinicians' knowledge and practices, differences existed in
the use of local guidelines. Furthermore, participants

emphasized the importance of involving microbiologists and
the need for regular training sessions and clinical
workshops. These insights can inform future interventions
and initiatives aimed at enhancing antibiotic stewardship
practices and ultimately improving patient care.
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