
Research Article
EvaluatingAntibiotic TreatmentGuideline Adherence toOngoing
Antibiotic Stewardship in a Tertiary Care Setting: A Retrospective
Observational Study

Suman Pant ,1,2 Andrew Corwin,2 Prabhat Adhikari,3 Subhash Prasad Acharya,3

Upasana Acharya,3 Sashi Silwal,1 Pratima Dawadi ,1 Anil Poudyal,4 Vibhu Paudyal ,5

and Adisak Bhumiratana 2,6

1Government of Nepal, Nepal Health Research Council, Kathmandu, Nepal
2Faculty of Public Health, Tammasat University, Rangsit Campus, Khlong Nueng, Pathum Tani 12121, Tailand
3Department of Infection Prevention and Control, Grande International Hospital, Kathmandu, Nepal
4Helen Keller International, Lalitpur, Nepal
5Florence Nightingale Faculty of Nursing, Midwifery and Palliative Care, King’s College London, London, UK
6Tammasat University Research Unit in One Health and EcoHealth, Rangsit Campus, Khlong Nueng,
Pathum Tani 12121, Tailand

Correspondence should be addressed to Suman Pant; suman.p@fph.tu.ac.th and Adisak Bhumiratana; adisak.b@fph.tu.ac.th

Received 12 July 2023; Revised 27 March 2024; Accepted 30 March 2024; Published 17 April 2024

Academic Editor: Divakar Sharma

Copyright © 2024 Suman Pant et al. Tis is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Antimicrobial resistance (AMR) is widely regarded as an increasing threat to global public health. Antibiotic treatment guidelines
have been increasingly recognized as an efective tool to guide appropriate prescriptions and help curtail antibiotic resistance. Te
present study aimed to assess physician’s adherence to hospital antibiotic treatment guideline recommendations in Nepal and
determine predictive variables with a signifcant association. Tis was a retrospective, monocentric observational review to in-
vestigate the adherence to endorsed guidelines using the medical records of adults admitted to the hospital with a diagnosis of
urinary tract infection (UTI), pneumonia, or skin and soft tissue infection (SSTI) from January 2018 to December 2019. Of the 2,077
medical records that were reviewed (954 UTI, 754 pneumonia, and 369 SSTI), 354 (17%) met the study inclusion criteria, which
included 87 UTI, 180 pneumonia, and 87 SSTI patients. Among eligible patients with antibiotic prescriptions, the following were
adherent to guideline recommendations: 33 (37.9%) UTI, 78 (43.3%) pneumonia, and 23 (26.4%) SSTI. Te overall extent of
adherence to hospital antibiotic treatment guidelines for the use of antibiotics among adult inpatients diagnosed with these common
infections was 37.9%. Patients who received ceftriaxone (OR� 2.09, 95% CI� 1.18–3.71, p � 0.012) and levofoxacin (OR� 4.63,
95% CI� 1.30–16.53, p � 0.018) had signifcantly higher adherence to treatment guidelines. Tis study revealed a low adherence
rate despite the availability of updated guidelines for antibiotic prescriptions. Te fndings confer an urgent need to confront
antibiotic prescription patterns in such tertiary care centers for tailored interventions to improve adherence to antibiotic guidelines.

1. Introduction

Antimicrobial resistance (AMR) is an emerging global
health threat that has afected human health worldwide. Te
burden is signifcantly greater in low-income and middle-
income countries (LMICs), including Nepal [1–3]. When
antibiotics are no longer efective, the foundational elements

and achievements of modern medicine and public health are
undermined. Te six leading pathogens responsible for
deaths associated with AMR include Escherichia coli, fol-
lowed by Staphylococcus aureus, Klebsiella pneumoniae,
Streptococcus pneumoniae, Acinetobacter baumannii, and
Pseudomonas aeruginosa) [4]. O’Neil estimated 700,000
deaths per year worldwide attributed to bacterial AMR with
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projections to increase to 10 million deaths by 2050 [5].
AMR contributes to deaths that surpass infectious and
noncommunicable diseases combined; currently, resistance-
related infections cause the premature death of one person
every forty-fve seconds. By 2050, the death toll is expected to
increase to one person every three seconds unless im-
provements occur with the existing AMR surveillance at
a national level [5]. AMR spread also poses a threat to
achieving the Sustainable Development Goals for 2030, such
as zero hunger, ending poverty, ensuring healthy lives,
curtailing inequalities, and revitalizing sustainable de-
velopments. In the setting of climate change, AMR is ex-
pected to worsen [6]. AMR drives global catastrophic
economic losses. Te World Bank forecasted that the yearly
global gross domestic product would decrease by 1.1% in the
low-impact AMR scenario and by 3.8% in the high-impact
scenario [7]. Tese losses parallel those provoked by the
2008-2009 global fnancial crisis, particularly in resource-
limited settings. Overprescribing and/or misprescription of
antibiotics are the major contributors to AMR. Sequentially,
this augments the risk of adverse efects and hospital
readmissions for patients. In addition, it leads to increased
healthcare spending due to drug-resistant infections
[5, 8–10]. Globally, the overall compliance to antibiotic
treatment guidelines in the hospital was 77.4%. Te pro-
portion was less than seventy percent in West and Central
Asia, Latin America, and Africa [11].

Te World Health Organization (WHO), in collabora-
tion with various national, international, and professional
organizations, introduced antimicrobial stewardship pro-
grams (ASPs). Tese programs are designed as compre-
hensive healthcare strategies to promote, improve, monitor,
and evaluate the appropriate use of antibiotics in humans
and animals with the goal of curbing the emergence and
spread of AMR [12–15]. In Nepal, theMinistry of Health and
Population and the Department of Health Services have
endorsed the National Antibiotic Treatment Guideline 2014
and the National Antimicrobial Resistance Containment
Action Plan Nepal 2016, respectively. Te ASP, adopted
through policies and regulatory measures, serves as a regu-
latory approach. Its purpose is to optimize the prudent use of
antimicrobials, enhance patient outcomes, and reduces
costly healthcare-associated infections (HCAIs) such as
pneumonia, urinary tract infections (UTIs), and skin and
soft tissue infections (SSTIs) nationwide [15–20]. Never-
theless, the ASP implementation necessitates information on
prior patterns of antibiotic usage for treating patients ad-
mitted to the hospital with common HCAIs and the quality
of prescribing practices at national and subnational levels.

Tis study aimed to assess the extent of empiric anti-
biotic treatment guideline adherence to common infections
requiring an antibiotic prescription and determine the
factors associated with adherence in a tertiary care center
with an established ASP in Nepal.

2. Methods

2.1. StudyDesign and Setting. We conducted a single-center,
retrospective analysis of the medical records of the patients
admitted with pneumonia, urinary tract infections, and skin
and soft tissue infections between 1 January 2018 and 31
December 2019. Tis study involved systemic and ongoing
collection of baseline data and information regarding em-
piric antibiotic usage, adherence to hospital treatment
guidelines, and quality of antibiotic prescribing based on
WHO-recommended evaluation algorithms. It was con-
ducted at Grande International Hospital, Kathmandu,
Nepal, a 200-bedmultispecialty national referral tertiary care
center with ongoing ASP implementation at its specialist
units (e.g., hematology, burns, renal, and oncology) and
specialized intensive care units (e.g., medical, dental surgical,
neurosurgical cardiothoracic, and vascular surgery).

2.2. Study Population and Selection Criteria. Based on the
hospital information system and the retrieval system, this
study reviewed the medical records of 2,077 patients aged
15 years and older who were admitted during the study and
were diagnosed as ICD-10 code cases with pneumonia
(n� 954), UTI (n� 754), and SSTI (n� 369) (Figure 1). Te
354 hospital-admitted patients who were eligible for
a complete medical record review were treated with empiric
therapy and were selected from the respective inpatient
departments. Using the validated clinical record form, the
eligible records of the study patients with specifc conditions
as classifed by the ICD-10 were meticulously screened and
selected through onsite manual data collection from paper-
based medical records in the absence of both selection and
information biases. Tis cohort of hospitalized patients
receiving empiric antibiotic regimens was subjected to
further analysis of adherence to treatment guidelines. As the
hospital’s guidelines were tailored for single-infection
treatment, individual inpatients with two or more docu-
mented infections were excluded, as multiple infections
could complicate adherence assessment. In addition, those
who were referred from other centers, and more likely, on
antibiotics were excluded in order to follow the hospital’s
initial prescribing practices.Tose who had a hospital stay of
less than three days’ postantibiotic initiations were also
excluded because their duration of hospitalization was in-
sufcient to meet a complete antibiotic therapy and any
deescalation based on susceptibility testing. Pregnant
women were excluded from the study due to the lack of
hospital guidelines that can provide specifc information on
empiric regimens for infections requiring antibiotic therapy
during pregnancy or safe drug use. Tose receiving pro-
phylactic antibiotic treatments were also not considered.
Tose who had incomplete medical records or lacked ad-
equate documentation of antibiotic prescriptions, dosages,
and treatment durations were also excluded to ensure data
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accuracy and reliability. Tese methods of selection were
reliable enough to warrant a homogenous cohort of the
study patients and a reliable analysis of guideline adherence
and prescribing patterns within the hospital’s antimicrobial
stewardship program.

2.3. Data Collection Methods and Patient Data Sources.
Te validated paper-based clinical record form (CRF) [21]
with admissible 28 items having acceptable item objective
congruence indices was used to extract the specifc patient

data, which were based on WHO indicators [22], from the
electronic medical records at the Medical Record De-
partment with permission from the hospital and the re-
sponsible medical directors. Patient data on unique hospital
numbers archived by using the ICD-10 code, cases with
pneumonia, UTI, and SSTI (Supplementary Table 1) in-
cluded demographic data, clinical diagnosis, antibiotic
prescription data, antibiotic class, route of administration,
duration of therapy, and antimicrobial sensitivity test results.
Along with the index disease under study, the presence of
any additional comorbid condition in the patients was also

Total admitted cases in the hospital during the study period
(January 2018- December 2019) (N= 18497)

Medical records reviewed for documented infections with
Pneumonia, UTI and SSTI (n=2077)

Cases with two or more documented
Infections excluded (n= 1382)

Cases referred from other center with
Antibiotics administered excluded

(215)

Cases had hospital stay <3 days after
the Initiation of antibiotic therapy
excluded (Includes DOPR, LAMA,

expired) (13)

Cases had received pathogen directed
Therapy at admission excluded (96)

Medical records with incomplete
Information excluded (17)

Medical records of eligible cases analyzed (empiric therapy)
(n=354)

Figure 1: A schema for the selection of the admitted patients with the eligibility in this study.
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recorded and considered. Tese comorbid conditions in-
clude chronic or acute disease (but not infectious diseases)
or other medical conditions in the same inpatients. Tis is
important as comorbidities can signifcantly infuence
outcomes of the primary conditions, afect treatment
choices, and impact the overall prognosis of the patient. As
for the medical records review, the documents required
included admission notes, medical and nursing charts,
medication charts, and discharge summaries. Tey were
verifed, if not properly documented, by asking any treating
physician/medical doctor. Teir verbal or written informed
consents where appropriate, were obtained. Given the
secondary review and claims of data from the hospital
medical records, informed consent of the study participants
was not applicable.

2.4. Assessment of Adherence to Terapeutic Guidelines and
Variables. Te analysis of the documented prescriptions
was based on the established antibiotic treatment guidelines
of the hospital for UTI, pneumonia, and SSTI (Supple-
mentary Table 2). International standard antibiotic treat-
ment guidelines [23–28] were adopted to assess the empiric
treatment regimens for other SSTIs.

Adherence was defned as the physician’s antibiotic
prescribing practice that aligned with guidelines for empiric
antibiotic selection, dosage, and duration of therapy. Non-
adherence to the standard antibiotic treatment guideline was
referred to as a prescription of inappropriate choice (not
indicated antibiotics in the guideline) or failure to have full
concordance with the other components of antibiotic pre-
scription: dosage and duration [29]. A complete review of the
medical charts was performed for guideline nonadherent
treatment. Te assessment and determination of the medical
charts were carried out by a team of six assessors, comprising
the PI and fve other investigators with expertise in various
medical felds, including intensivists, infectious disease
physicians, clinical pharmacists, microbiologists, and research
nurses. Any deviations that were referred to as incomplete
components of the empiric antibiotic regimen (selection,
dosage, and duration) were initially evaluated to see whether
the physician had attempted to treat based on the hospital
antibiogram trends and/or patient-specifc factors. Moreover,
the patient-specifc factors, which were indicative of treat-
ment by physicians, included the history of allergies, recent
antibiotic exposure, and suspected coinfection in the presence
or absence of accompanying clinical outcomes or infections
[30]. Tese indices were deemed necessary for further as-
sessment by two infectious disease specialists.

A framework for assessing adherence to therapeutic
guidelines was performed using several variables. Te de-
pendent variables were treatment via guidelines, guideline
nonadherent treatment, and prescribing errors. Incorrect
selection of antibiotics, incorrect dosage, and incorrect
duration alignment with therapeutic guideline recommen-
dations were also included. Te incorrect dosage was further
subdivided into insufcient and excessive dosage, defned as
a dosage prescribed less or more in comparison with
therapeutic guideline recommendations. Similarly, the

incorrect duration was further categorized into insufcient
and excessive duration. Te independent variables com-
prised the following variables: unit/department, gender, age,
presence of comorbidities, comorbidities, infectious dis-
eases, antibiotic (drug) allergy, and drug sensitivity test and
empiric antibiotics, similar to other studies [31–36].

2.5. Data Analysis and Statistical Tests. Descriptive statistics
such as frequencies and percentages were used to describe
nominal and dichotomous variables, as the mean and standard
deviation were used for continuous variables. Te two-group
comparison of patient demographics and other characteristics
was made between “guideline adherent treatment” and
“guideline nonadherent treatment.” Univariate and multivar-
iate logistic regression analyses, where stepwise regression was
used in selecting predictive variables atp< 0.1 in the fnal ftted
model, were performed to determine a statistically signifcant
relationship (p< 0.05) between the dependent and in-
dependent variables. Crude odds ratio (OR), or adjusted OR
with 95% confdence intervals (CIs), was calculated to describe
the pairwise association between the guideline adherent
treatment (or guideline nonadherent treatment) and the in-
dependent variables.

3. Results

3.1.GeneralDescriptionof Inpatients. Of the 2,077 inpatients
diagnosed as ICD-10 code case classifcation: 954 UTI, 754
pneumonia, and 369 SSTI, there were 354 (17.0%) patients
admitted with complete medical record review eligible for
empiric therapy. About 57.1% were males with an average
age of 55 years. Tere were variable proportions of 354
inpatients with underlying diseases or comorbidities: 78.0%
with administered antibiotics at the time of discharge, 69.8%
with the correct selection of empiric antibiotics, and 37.9%
of the inpatients receiving empiric therapy as per the
guideline’s recommendations (Table 1).

Moreover, the resulting diagnostic tests were likely to be
diferentiated for inpatients with UTI, pneumonia, and SSTI.
Urine samples were attained and reported for antimicrobial
susceptibility testing (AST) for 97.7% of the inpatients
empirically treated for UTI. Similarly, biological specimens
(blood, sputum, and endotracheal aspirate) were collected
for AST among 81.7% of inpatients with pneumonia. For
SSTI, clinical samples (pus, wound aspirate, and necrotic
tissue) were collected in three-fourths (74.7%) of inpatients
only. Culture results were positive for 129 (36.4%) of the
clinical samples analyzed. Clinical samples were not sent for
culture tests for 57 (16.1%) inpatients. Te imaging studies
for these infections performed at the start of the antibiotic
treatment elicited high-to-low rankings with proportions of
pneumonia (95.0%), SSTI (34.5%), and UTI (28.7%), re-
spectively. Te signs of infection in the imaging studies were
evident amongst 217 (61.3%) of the inpatients. For 98% of
the patients empirically diagnosed with UTI, clinical spec-
imens were collected either on the day of therapy or before
day 1, while this was only 68% with pneumonia and 45%
with SSTI patients (Table 1).
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Table 1: Demographic and Clinical Profling of the 354 eligible inpatients in this study.

Variables
No. of inpatients (%)

UTI Pneumonia SSTI Total
(n� 87) (n� 180) (n� 87) (N� 354)

Gender
Male 43 (49.4) 100 (55.6) 59 (67.8) 202 (57.1)
Female 44 (50.6) 80 (44.4) 28 (32.2) 152 (42.9)

Age groups (years): mean± SD 55.4± 19.6
Below 45 32 (36.8) 29 (16.1) 49 (56.3) 110 (31.0)
46–65 34 (39.1) 61 (33.9) 27 (31.0) 122 (34.5)
Above 65 21 (24.1) 90 (50.0) 11 (12.7) 122 (34.5)

Presence of comorbidities
Yes 70 (80.5) 155 (86.1) 29 (33.3) 254 (71.7)
No 16 (18.4) 25 (13.9) 52 (59.7) 93 (26.3)
Unknown 1 (1.1) 0 (0.0) 6 (7.0) 7 (2.0)

Chronic obstructive pulmonary disease (COPD)
Yes 4 (4.6) 52 (28.9) 2 (2.3) 58 (16.4)
No 83 (95.4) 128 (71.1) 85 (97.7) 296 (83.6)

Hypertension
Yes 38 (43.7) 103 (57.2) 15 (17.2) 156 (44.1)
No 49 (56.3) 77 (42.8) 72 (82.8) 198 (55.9)

Diabetes mellitus
Yes 34 (39.1) 56 (31.1) 13 (14.9) 103 (29.1)
No 53 (60.9) 124 (68.9) 74 (85.1) 251 (70.9)

Coronary artery disease
Yes 3 (3.4) 40 (22.2) 1 (1.1) 44 (12.4)
No 84 (96.6) 140 (77.8) 86 (98.9) 310 (87.6)

Specimen collected
Yes 85 (97.7) 147 (81.7) 65 (74.7) 297 (83.9)
No 2 (2.3) 33 (18.3) 22 (25.3) 57 (16.1)

Microbiology culture
Positive 40 (46.0) 54 (30.0) 35 (40.2) 129 (36.4)
Negative 45 (51.7) 93 (51.7) 30 (34.5) 168 (47.5)
No culture 2 (2.3) 33 (18.3) 22 (25.3) 57 (16.1)

Imaging study at the start of antibiotics
Yes 25 (28.7) 171 (95.0) 30 (34.5) 226 (63.8)
No 62 (71.3) 9 (5.0) 57 (65.5) 128 (36.2)

Sign of infection on imaging studies
Yes 20 (23.0) 167 (92.8) 30 (34.5) 217 (61.3)
No 5 (5.8) 4 (2.2) 0 (0.0) 9 (2.5)
No study 62 (71.2) 9 (5.0) 57 (65.5) 128 (36.2)

Clinical specimen collection time
On the day of therapy/before day 1 85 (97.7) 122 (67.8) 39 (44.8) 246 (69.5)
After the start of empirical therapy 0 (0) 25 (13.9) 26 (29.9) 51 (14.4)
No culture 2 (2.3) 33 (18.3) 22 (25.3) 57 (16.1)

Antibiotics prescribed at the time of discharge
Yes 72 (82.8) 133 (73.9) 71 (81.6) 276 (78.0)
No 15 (17.2) 47 (26.1) 16 (18.4) 78 (22.0)

Correct selection of empiric antibiotics
Yes 66 (75.9) 137 (76.1) 44 (50.6) 247 (69.8)
No 21 (24.1) 43 (23.9) 43 (49.4) 107 (30.2)

Correct dosage of empiric antibiotics
Yes 64 (73.6) 136 (75.6) 44 (50.6) 244 (68.9)
No 23 (26.4) 44 (24.4) 43 (49.4) 110 (31.1)

Correct duration of empiric antibiotics
Yes 33 (37.9) 78 (43.3) 23 (26.4) 134 (37.9)
No 54 (62.1) 102 (56.7) 64 (73.6) 220 (62.1)

Yes, having the status of the current condition of the disease or biological sample collected or imaging study performed at the start of antibiotics or sign of
infection imaging studies or receiving antibiotic treatment; No, neither having the status of the current condition of the disease nor biological sample collected
nor imaging study performed at the start of antibiotics nor sign of infection imaging studies nor receiving antibiotic treatment.
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3.2. Factors Associated with Adherence to Standard Treatment
Guidelines. Of the 354 inpatients including 180 with
pneumonia and the same 87 UTI and SSTI patients, there
were 134 (37.9%) with guideline adherent treatment and 220
(62.1%) with guideline nonadherent treatment (Table 2). In
other words, there were 33 (37.9%) UTI patients, 78 (43.3%)
pneumonia patients, and 23 (26.4%) SSTI patients who
adhered to the treatment guidelines, respectively.

Based on univariate logistic regression analysis (Table 2),
signifcant associations were evident with variables such as
ICU (OR� 0.44, 95% CI� 0.22–0.90, p � 0.020), inpatients
aged >65 years (OR� 0.53, 95% CI� 0.31–0.91, p � 0.021),
and the presence of comorbidities (OR� 0.44, 95%
CI� 0.26–0.75, p � 0.003). Regarding the empiric antibiotics,
adherence to treatment guidelines had strongly signifcant
associations with increased use of empiric antibiotics such as
ceftriaxone (OR� 2.11, 95% CI� 1.24–3.60, p � 0.006) and
levofoxacin (OR� 4.37, 95% CI� 1.27–14.99, p � 0.019), but
seemed to have signifcant association with decreased use of
azithromycin (OR� 0.47, 95% CI� 0.30–0.74, p � 0.001).

In the multivariate logistic regression model, the in-
patients receiving ceftriaxone (AOR� 2.09, 95%
CI� 1.18–3.71, p � 0.012) and levofoxacin (AOR� 4.63,
95% CI� 1.30–16.53, p � 0.018) were signifcantly associ-
ated with the adherence to treatment guidelines. Regarding
this, some confounding factors for such regression analysis
included unit/department, patient age group, and presence
of comorbidities.

4. Discussion

Tis study aimed to investigate the adherence of physicians
to relevant standard treatment guidelines for the diagnosis
and treatment of common bacterial infections at a tertiary
referral hospital in Nepal. Te fndings suggest that the
overall adherence to standard treatment guidelines for an-
tibiotic prescribing in terms of drug selection, dosage, and
duration in the studied hospital was suboptimal at only
37.9%. Te observation of the suboptimal-level adherence
rate was congruent with that observed by previous studies in

Table 2: Univariate and multivariate logistic regression analyses results determining the predictive variables for guideline adherent
treatment.

Variables No. (%) of adherence No.
(%) of nonadherence

Univariate analysis Multivariate analysisa

OR (95% CI) P value AOR (95% CI) P value
Unit/department (n� 354)
General medical ward 56 (38.6) 89 (61.4) Ref 0.048∗ Ref
Surgical ward 11 (27.5) 29 (72.5) 1.65 (0.76–3.58) 0.198 1.19 (0.47–3.01) 0.707
Orthopedics 12 (29.3) 29 (70.7) 1.52 (0.71–3.22) 0.274 1.35 (0.53–3.46) 0.531
Urology 1 (6.7) 5 (83.3) 3.14 (0.35–27.63) 0.301 1.93 (0.19–19.13) 0.574
ICU 24 (58.5) 17 (41.5) 0.44 (0.22–0.90) 0.020∗ 0.65 (0.31–1.37) 0.256
Others 30 (37.0) 51 (63.0) 1.07 (0.61–1.87) 0.814 1.29 (0.69–2.43) 0.429

Patient age group (n� 354)
Below 45 years 35 (31.8) 75 (68.2) Ref 0.042∗ Ref
45–65 years 42 (34.4) 80 (65.6) 0.89 (0.51–1.54) 0.674 1.09 (0.58–2.02) 0.796
>65 years 57 (46.7) 65 (53.3) 0.53 (0.31–0.91) 0.021∗ 0.86 (0.45–1.64) 0.669

Gender (n� 354)
Male 82 (40.6) 120 (59.4) Ref 0.008∗ — —
Female 52 (34.2) 100 (65.8) 1.31 (0.85–2.04) 0.221 — —

Presence of comorbidities (n� 347)b

No 23 (24.7) 70 (75.3) Ref 0.011∗ Ref
Yes 108 (42.5) 146 (57.5) 0.44 (0.26–0.75) 0.003∗ 0.52 (0.27–1.00) 0.050

Infectious disease diagnosed (n� 354)
UTI 33 (37.9) 54 (62.1) Ref 0.030 — —
Pneumonia 78 (43.3) 102 (56.7) 0.80 (0.47–1.35) 0.402 — —
SSTI 23 (26.4) 64 (73.6) 1.70 (0.89–3.24) 0.106 — —

Empiric antibiotics
Azithromycin 67 (48.6) 71 (51.4) 0.47 (0.30–0.74) 0.001∗ 0.73 (0.42–1.26) 0.255
Piperacillin/tazobactam 54 (44.6) 67 (55.4) 0.65 (0.41–1.02) 0.059 — —
Ceftriaxone 23 (25.6) 67 (74.4) 2.11 (1.24–3.60) 0.006∗ 2.09 (1.18–3.71) 0.012∗
Amoxicillin/clavulanic acid 28 (38.4) 45 (61.6) 0.97 (0.57–1.65) 0.921 — —
Meropenem 15 (40.5) 22 (59.5) 0.88 (0.44–1.76) 0.722 — —
Cefazolin 10 (40.0) 15 (60.0) 1.10 (0.48–2.53) 0.818 — —
Levofoxacin 3 (13.0) 20 (87.0) 4.37 (1.27–14.99) 0.019∗ 4.63 (1.30–16.53) 0.018∗

∗Signifcance at p< 0.05. AOR� adjusted odds ratio; —�not signifcantly associated. aOnly included the variables signifcant at p “level 0.1.” bexcluding
unknown cases.
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other European countries [37, 38], but contrasted with some
studies reporting higher levels of antimicrobial treatment
guideline adherence rates: 53% observed in Denmark [39],
56% in the Netherlands [40], 57% in the Republic of Korea
[41], and 59% in Canada [42]. In addition, Ekman et al. [43]
reported high adherence to treatment guidelines in Nepal in
infants.

Te fnding of the univariate analysis in this study in-
dicated that the standard treatment guidelines were likely to
be adhered to when prescribing antibiotics for inpatients
aged >65 years. Tis observation did not rule out the pos-
sibility that the increasing age of the inpatients had an in-
creased association with empirical antibiotics and
comorbidities. Notably, adherence to treatment guidelines
was strongly attributable to currently available antibiotics
used in the empirical treatment in the studied hospital. Te
empiric antibiotics were azithromycin, ceftriaxone, and
levofoxacin. Azithromycin was taken into consideration as
the most frequently used prescribed antibiotic, followed by
piperacillin/tazobactam. In a similar fashion, several studies
undertaken in diferent healthcare settings in Nepal dem-
onstrated that azithromycin is the most frequently pre-
scribed antibiotic in outpatient departments [44–46],
probably due to its high availability, safety, and afordability.
Regarding ceftriaxone and levofoxacin, the signifcant as-
sociation of adherence to treatment guidelines was in
alignment with previous fndings observed in Cape Town
Metro District, South Africa [34]. Interestingly, levofoxacin
and ceftriaxone were commonly prescribed, with an average
of 4.7 and 2.2 times, respectively, in adherence to the hospital
treatment guidelines. Taken together, the discrepancy in
adherence to treatment guidelines might be due to poor
implementation of prescribing practices for hospitalized
inpatients and inappropriate and excessive use of antibiotics,
as supported by the emergence and spread of AMR in
healthcare settings. Further large-scale research is needed to
investigate antimicrobial prescribing in hospital settings,
including the identifcation of risk factors associated with
inappropriate prescribing. Tis will enable the development
of targeted intervention strategies to efectively address the
impact of AMR in Nepal.

Te study is the frst of its kind in the context of Nepal in
assessing the extent of guideline adherence of the prescribing
physicians in the antibiotic treatment and prescription
pattern in the adult inpatients. In addition, this study de-
scribes the entire process of antibiotic stewardship imple-
mented in the inpatient department of the hospital. Te
detailed insight into the process may serve as a valuable
reference for other healthcare facilities planning to imple-
ment similar antibiotic stewardship programs and facilitates
knowledge sharing and the adoption of best practices across
the healthcare sector. However, this was a single-center
retrospective observational study. Tus, the fndings may
have limited generalizability.

Tis study also acknowledges the challenge of drawing
direct comparisons with studies focusing on community
antibiotic use or those addressing diferent conditions in
hospital settings. While we endeavored to identify other
hospital-based studies evaluating the same infections, our
search did not yield identical studies for a direct comparison.
Tus, this study underscores a thorough analysis of the
inherent diferences between the settings and disease con-
ditions and those of the existing literature. Tis analysis not
only contextualizes our fndings within the broader land-
scape of antibiotic stewardship research but also emphasizes
the innovative aspect of the study in addressing a signifcant
gap in the literature.

5. Conclusion

Tis study demonstrated a suboptimal antibiotic adherence
rate for patients admitted for UTI, pneumonia, and SSTI,
despite updated treatment guidelines for antibiotic pre-
scriptions for common infections. Results represent an
opportunity for hospitals in Nepal and other low-income
and middle-income countries to improve evidence-based
antibiotic practices and implementation processes to reduce
unnecessary costs, complications, and AMR. Te results are
especially imperative for older patients hospitalized with
comorbidities as well as an aging population in years to
come. Urgently addressing antibiotic stewardship in hos-
pitals now could improve patient-centered health outcomes,
particularly with co-occurring crises such as climate change,
and ensure the best treatment availability and efcacy for
patients in resource-constrained settings.
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