
263

Infect Dis Clin Microbiol. 2025; 3: 263-72ORIGINAL ARTICLE

Corresponding Author:  
Muammer Çelik

E-mail:  
muammer4677@yahoo.com
 
Received: May 23, 2025  
Accepted: July 5, 2025
Published: September 25, 2025
 
Suggested citation:
Çelik M, Uysal Ü, Çınar A, Akın-
Yılmaz Ö, Şahin S, Özbek ÖA, et 
al. Antimicrobial use at a tertiary-
care hospital in Türkiye according 
to the WHO Access, Watch and 
Reserve (AWaRe) classification: 
A point prevalence survey. Infect 
Dis Clin Microbiol. 2025;3:263-72

DOI: 10.36519/idcm.2025.707

Antimicrobial Use at a Tertiary-Care Hospital 
in Türkiye According to the WHO Access, 
Watch and Reserve (AWaRe) Classification: 
A Point Prevalence Survey

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.

Muammer Çelik1,2 , Ülker Uysal2 , Aliye Çınar2 , Özlem Akın-Yılmaz2 , Selda Şahin2 ,  

Özgen Alpay Özbek2,3 , Ziya Kuruüzüm1,2 

¹ Department of Infectious Diseases and Clinical Microbiology, Dokuz Eylül University School of Medicine, İzmir, Türkiye

2 Infection Prevention and Control Committee, Dokuz Eylül University Research and Training Hospital, İzmir, Türkiye

3 Department of Medical Microbiology, Dokuz Eylül University Faculty of Medicine, İzmir, Türkiye 

ABSTRACT 
Objective: Antimicrobial resistance (AMR) is a growing global threat, primarily driven by 
the inappropriate use of antibiotics. The World Health Organization (WHO) developed the 
Access, Watch, and Reserve (AWaRe) classification to guide antimicrobial stewardship by 
promoting the use of Access group antibiotics. This study aimed to evaluate both the quan-
titative and qualitative aspects of antibiotic use in a tertiary-care hospital in Türkiye, using 
a point prevalence methodology.

Materials and Methods: A cross-sectional point prevalence survey was conducted at Dokuz 
Eylül University Hospital, a 1100-bed tertiary care center, on June 19–20, 2023. All inpatients 
were included except those in emergency, hemodialysis, or outpatient units. Data on demo-
graphics, infection risk factors, microbiological findings, and antibiotic use were collected. 
Appropriateness was assessed based on local guidelines and WHO AWaRe classification.

Results: A total of 807 patients were surveyed; 48.9% (n=395) were receiving at least one 
antibiotic. Antibiotic use was highest in intensive care units (63.4%), followed by surgical 
(55.1%) and medical departments (41.6%). Therapeutic use accounted for 55.2% of prescrip-
tions, and 79.3% were empirical. According to the AWaRe classification, 29% of antibiotics 
were categorized as Access, 65.9% as Watch, and 5.1% as Reserve. Inappropriate antibiotic 
use was identified in 43.9% of cases, primarily due to prescriptions without indication, in-
appropriate surgical prophylaxis, use of broad-spectrum empirical agents, and prolonged 
treatment duration.

Conclusion: Antibiotic use in the hospital was high, with a predominance of Watch group 
agents and considerable inappropriate prescribing. Focused antimicrobial stewardship in-
terventions are required to improve surgical prophylaxis, shorten treatment durations, re-
duce the empirical use of broad-spectrum antibiotics, and increase the utilization of Access 
group agents in line with WHO recommendations.
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INTRODUCTION

Healthcare-associated infections (HAIs) and 
antimicrobial resistance (AMR) represent 
major threats to global health. The global 

increase in AMR is primarily attributed to unneces-
sary or inappropriate use of antibiotics in humans 
and animals (1). Antibiotics, unlike other drugs, are 
a valuable resource that requires preservation for 
future generations. While the discovery of antibiot-
ics has significantly extended human life expectan-
cy, the lack of new antibiotic groups in recent years 
is concerning. The effective use of existing antibi-
otics is becoming increasingly limited due to rising 
AMR.

Mortality and morbidity caused by HAIs are much 
higher than those of other infectious diseases (IDs), 
and the number of deaths associated with AMR 
is increasing. It is estimated that there have been 
approximately 5 million deaths associated with 
bacterial AMR in 2019, including 1.3 million deaths 
attributable to AMR (2). Projections suggest that if 
current trends persist, AMR could be responsible 
for up to 10 million deaths annually by 2050, sur-
passing non-communicable diseases and becoming 
the leading cause of mortality worldwide (3,4).

The World Health Organization (WHO) developed 
the Access, Watch, and Reserve (AWaRe) classifi-
cation to support antimicrobial stewardship (AMS) 
by categorizing antibiotics according to their anti-
bacterial spectrum and impact on AMR. Antibiotics 
in the Access group pose a low risk for AMR and 
are recommended as first- and second-line treat-
ments for common IDs. Watch group antibiotics 
are broader-spectrum agents with a greater risk of 
driving AMR and should be used in infections that 
cannot be treated with Access antibiotics. Reserve 
antibiotics serve as last-line options for severe in-
fections caused by multidrug-resistant bacteria 
that cannot be managed by other medications. The 
WHO recommends that at least 60% of total anti-
biotic use should come from the Access group for 
combating AMR (5). 

Antimicrobial stewardship programs aim to opti-
mize antibiotic use, thereby improving patient out-
comes and preventing adverse effects, the selection 

of AMR, and unnecessary costs associated with 
antimicrobials. Monitoring antimicrobial consump-
tion and providing feedback are key strategies of 
AMS programs (6). Point prevalence surveys (PPSs) 
offer a standard methodology for assessing anti-
microbial consumption and the prevalence of HAIs 
in hospitals. Data generated from PPSs are used to 
evaluate quality indicators, monitor AMS and in-
fection prevention and control (IPC) programs, and 
support data-driven decision-making in healthcare 
services (7). 

In this study, we aimed to evaluate both the quan-
titative (rate of antibiotic consumption by AWaRe 
category) and qualitative (appropriateness of anti-
biotic use) aspects of antimicrobial prescribing at 
our tertiary-care hospital using a point prevalence 
survey methodology.

MATERIALS AND METHODS
Study Design and Settings
Dokuz Eylül University Research and Training Hos-
pital is a tertiary-care center with 1100 beds located 
in İzmir, Türkiye. The Infection Prevention and Con-
trol Committee was established in 1992, making it 

HIGHLIGHTS

•	 A point prevalence survey conducted at a tertia-
ry-care hospital revealed an overall antibiotic use 
rate of 48.9%.

•	 According to the World Health Organization 
(WHO) Access, Watch, and Reserve (AWaRe) clas-
sification, 29.0% of prescribed antibiotics fell into 
the Access group, 65.9% into the Watch group, 
and 5.1% into the Reserve group.

•	 Inappropriate antibiotic use (43.9%) was mainly 
due to prescriptions without a clear indication, 
inappropriate surgical prophylaxis, initiation of 
broad-spectrum empirical therapy, and unneces-
sarily prolonged treatment durations.

•	 Empirical therapy accounted for 79.3% of thera-
peutic antibiotic use, with healthcare-associated 
infections being the most common indication.

•	 The findings underscore the need for targeted 
antimicrobial stewardship efforts that focus on 
surgical prophylaxis, treatment duration, and the 
development of updated institutional guidelines.
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one of the first hospitals in Türkiye to establish such 
a committee. Since 2005, PPSs for HAIs and anti-
microbial consumption have been conducted twice 
annually, in January and June, as part of IPC activi-
ties. These surveys were suspended after June 2019 
due to the COVID-19 pandemic and were resumed 
in June 2023.

Prevalence Survey and Data Collection
On June 16, 2023, training was provided to the IPC 
nurses, Infectious Diseases and Clinical Microbiolo-
gy (IDCM) residents, and Medical Microbiology res-
idents on the PPS methodology and completion of 
the data collection form. All hospitalized patients 
were included, except those in the hemodialysis 
unit, emergency department, and other outpatient 
care units. Patients admitted after 08:00 a.m. on the 
survey day were not enrolled. 

The survey was conducted on June 19–20, 2023. Data 
were collected using the standardized PPS form 
across six intensive care units (ICUs) (Anesthesiolo-
gy ICU, Internal Medicine ICU, Thoracic and Cardio-
vascular Surgery ICU, Cardiology ICU, Neonatal ICU, 
and Pediatric ICU), 17 medical departments (Ne-
phrology, Gastroenterology, General Internal Med-
icine, Endocrinology, Rheumatology, Oncology, He-
matology, Geriatrics, Pediatrics, IDCM, Neurology, 
Physical Therapy and Rehabilitation, Dermatology, 
Pulmonology, Palliative Care, Psychiatry, and Child 
Psychiatry), and 11 surgical departments (General 
Surgery, Orthopedics and Traumatology, Neuro-
surgery, Cardiovascular Surgery, Thoracic Surgery, 
Ophthalmology, Otorhinolaryngology, Plastic and 
Reconstructive Surgery, Pediatric Surgery, Urology, 
and Obstetrics and Gynecology). 

In addition to demographic data, information regard-
ing intrinsic and extrinsic infection risk factors, mi-
crobiological findings, and antimicrobial consump-
tion was recorded. Data sources included nursing 
observation charts, the hospital information man-
agement system, and the microbiology laboratory.

Appropriateness of Antimicrobial Usage
Antimicrobial consumption was evaluated both 
quantitatively and qualitatively at the hospi-
tal-wide and unit-specific levels. For the quanti-
tative evaluation, the antimicrobial consumption 

rate was calculated as the proportion of patients 
receiving antibiotics, with the numerator being the 
number of patients on antibiotics and the denom-
inator being the total number of patients included 
in the survey. Additionally, the median duration (in 
days) of antibiotics being administered during the 
PPS was determined. Antibiotics were categorized 
according to the WHO AWaRe classification into Ac-
cess, Watch, and Reserve groups, and their distribu-
tion was analyzed by hospital and departments (8). 

For the qualitative evaluation, the appropriateness 
of antibiotic therapy and its duration, de-escalation 
based on culture results, and adherence to surgical 
prophylaxis protocols were assessed. Point prev-
alence survey forms were reviewed by an experi-
enced IDCM specialist to assess the indications and 
the appropriateness of use. 

Infections not present or incubating at the time of 
hospital admission and developed 48–72 hours af-
ter admission were classified as HAIs. Patients were 
also considered to have HAIs if they met any of the 
following criteria: 

•	 Hospitalization for more than two days within 
the past 90 days,

•	 Receipt of outpatient treatments such as he-
modialysis or chemotherapy,

•	 Residence in a long-term care facility or nurs-
ing home,

•	 Receipt of intravenous drug therapy, wound 
care, or private nursing care at home. 

Antibiotics administered within 30–60 minutes pri-
or to a surgical procedure and discontinued with-
in 24 hours were considered appropriate surgical 
prophylaxis. Continuation of antibiotics beyond 24 
hours postoperatively was recorded as inappropri-
ate surgical prophylaxis. Prophylactic antibiotic use 
for non-surgical indications was classified as med-
ical prophylaxis. The appropriateness of the antibi-
otic choice and duration was assessed according to 
the hospital’s local antibiotic guidelines. Antibiotic 
administration without a clear or documented indi-
cation was classified as inappropriate use.

The hospital’s local antibiotic guidelines were de-
veloped by a multidisciplinary team coordinated by 
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the Department of IDCM. The Rational Antibiotic 
Use Team, a subgroup of the hospital's IPC Commit-
tee, is responsible for regularly updating empirical 
and targeted antimicrobial treatment algorithms 
and strategies. These updates are based on patterns 
of AMR and adhere to national and international 
guideline recommendations.

This PPS was conducted in June 2023 as part of 
routine IPC activities at our hospital. In 2025, we 
re-analyzed the data with the aim of sharing our 
findings in a scientific publication to support AMS 
efforts in Türkiye. Prior to this analysis and man-
uscript preparation, ethical approval was obtained 
from the Non-Interventional Ethics Committee of 
Dokuz Eylül University, which granted it on May 14, 
2025, under reference number 2025/16-35.

Statistical Analysis
Data were analyzed using the Statistical Package 
for the Social Sciences (SPSS), version 29.0 (IBM 
Corp., Armonk, NY, USA). Categorical variables 
were summarized as numbers and percentages, 
and comparisons were made using Pearson’s χ² 
test or Fisher’s exact test, as appropriate. The dis-
tribution of continuous variables was assessed by 
histogram inspection, skewness and kurtosis val-
ues, and the Kolmogorov-Smirnov or Shapiro-Wilk 
tests. As continuous variables were not normally 
distributed, they were expressed as median and 
interquartile range (IQR), and comparisons were 
performed using the Mann-Whitney U test. A 
p-value of <0.05 was considered statistically sig-
nificant. 

RESULTS

A total of 807 patients were included in the study: 
406 (50.3%) from medical departments, 319 
(39.5%) from surgical departments, and 82 (10.2%) 
from ICUs. The median age of the patients was 60 
years (IQR, 36–72), and 53.8% were male. The over-
all antibiotic use rate was 48.9% (395/807), which 
was significantly higher in patients aged ≥65 years 
compared to those aged 18–64 years (56.5% vs. 
47.3%, p=0.015) and those under 18 years (56.5% 
vs. 33%, p<0.001). Patient demographics, risk fac-
tors, and antibiotic use characteristics are pre-
sented in Table 1.

The antibiotic consumption rate was 63.4% in in-
tensive care units, 55.1% in surgical departments, 
and 41.6% in medical departments. Antibiotic use 
was significantly lower in medical departments 
compared to surgical departments (p<0.001) and 
ICUs (p<0.001) (Figure 1). The units with the highest 
antibiotic consumption were Anesthesiology ICU 
(94.4%), Internal Medicine ICU (88.9%), IDCM ward 
(87.5%), Thoracic and Cardiovascular Surgery ICU 
(80%), and Pulmonology ward (75.8%).

Blood cultures were positive in 11.0% (n=89) of pa-
tients. The most frequently isolated pathogens were 
coagulase-negative staphylococci, Klebsiella pneu-
moniae, and Candida spp., respectively. The results 
of blood cultures and resistance data for clinically 
important microorganisms are presented in Table 
2. These include third-generation cephalosporin 
resistance in Escherichia coli (40%), carbapenem re-
sistance in K. pneumoniae (66.7%), Pseudomonas aeru-
ginosa (50%), and Acinetobacter baumannii (100%), 
as well as ceftazidime-avibactam resistance in K. 
pneumoniae (22.2%) and vancomycin resistance in 
enterococci (28.6%).

Figure 1. Comparison of antimicrobial consumption rates 
by departments.
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Table 1. Demographic characteristics, risk factors, and antibiotic use data of patients included in the point prevalence 
survey, stratified by hospital units.

MDs,  
n=406 (50.3%)

n (%)

SDs,  
n=319 (39.5%)

n (%)

ICUs,  
n=82 (10.2%)

n (%)

Total
n=807
n (%)

Age (years), median (IQR) 61 (36–73) 58 (39–70) 57.5 (0–72.3) 60 (36–72)

Sex

Male 216 (53.2) 176 (55.2) 42 (51.2) 434 (53.8)

Female 190 (46.8) 143 (44.8) 40 (48.8) 373 (46.2)

Risk factors

Malignancy 110 (27.1) 58 (18.2) 7 (8.5) 175 (21.7)

Immunosuppression 80 (19.7) 9 (2.8) 17 (20.7) 106 (13.1)

Fever 53 (13.1) 29 (9.1) 5 (6.1) 87 (10.8)

Neutropenia 41 (10.1) 2 (0.6) 0 (0.0) 43 (5.3)

Indwelling urinary catheter 81 (20.0) 64 (20.1) 50 (61) 195 (24.2)

Peripheral venous catheter 252 (62.1) 251 (78.7) 53 (64.6) 556 (68.9)

Central venous catheter 57 (14.0) 20 (6.3) 46 (56.1) 123 (15.2)

Invasive mechanical ventilation 12 (3.0) 6 (1.9) 43 (52.4) 61 (7.6)

Total parenteral nutrition 15 (3.7) 11 (3.4) 10 (12.2) 36 (4.5)

Surgery 17 (4.2) 176 (55.1) 24 (29.3) 217 (26.9)

Antibiotic use

Any antibiotic use 167 (41.1) 176 (55.2) 52 (63.4) 395 (48.9)

Community-acquired infection 49 (29.3) 23 (13.6) 15 (28.8) 87 (22.0)

Healthcare-associated infection 67 (40.1) 41 (23.3) 23 (44.2) 131 (33.2)

Surgical prophylaxis 0 (0.0) 86 (48.9) 6 (9.5) 92 (23.3)

Medical prophylaxis 16 (9.6) 14 (7.9) 4 (8.7) 34 (8.6)

No indication 35 (21.0) 12 (6.3) 4 (8.7) 51 (12.9)

Antibiotic use characteristics

Empirical 97 (80.8) 50 (78.1) 29 (76.3) 176 (79.3)

Targeted 23 (19.2) 14 (21.9) 9 (23.7) 46 (20.7)

Oral 26 (15.6) 5 (2.8) 0 (0.0) 30 (7.6)

Intravenous 141 (84.4) 171 (97.2) 52 (100.0) 362 (92.4)

Monotherapy 99 (59.3) 117 (66.5) 23 (44.2) 239 (60.5)

Combination 68 (40.7) 59 (33.5) 29 (55.8) 156 (39.5)

Duration of therapy, median (IQR), days 5 (4–10) 4 (2–7) 5 (2–9.8) 5 (3–9)

Broad-spectrum antibiotic 11 (6.6) 4 (2.3) 3 (5.8) 18 (4.5)

No de-escalation when needed 6 (3.6) 7 (4.0) 4 (7.7) 17 (4.3)

Prolonged treatment duration 23 (13.8) 1 (0.6) 7 (13.5) 31 (7.8)

Inappropriate surgical prophylaxis 0 (0.0) 51 (29.0) 6 (11.5) 57 (14.4)

MDs: Medical departments, SDs: Surgical departments, ICUs: Intensive care units, IQR: Interquartile range.
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Cephalosporins (20.3%), penicillins (12.4%), and 
quinolones (8.3%) were the most frequently used 
antibiotic groups. The most commonly prescribed 
agents were piperacillin-tazobactam (10.5%), ce-
fazolin (7.9%), ceftriaxone (6.8%), and meropenem 
(5.9%). According to the WHO AWaRe classification, 
29% of prescriptions belonged to the Access group, 
65.9% to the Watch group, and 5.1% to the Reserve 
group. Access antibiotics were predominantly used 
in surgical departments, Watch group agents in 
medical departments, and Reserve group agents in 
ICUs. Unit-specific usage patterns are presented in 
Figures 2 and 3.

Antibiotics were used for therapeutic purposes in 
222 patients (27.5%). Of these, 79.3% were empirical 
and 20.7% were targeted treatments. Infections were 
healthcare-associated in 60.4% and community-ac-
quired in 39.6%. In 51 patients (12.9%), there was no 
clear indication for antibiotic use. Broad-spectrum 
empirical therapy was started in 18 patients (4.5%), 
and no appropriate de-escalation was made in 17 
patients (4.3%). Treatment duration was longer than 
recommended in 31 patients (7.8%).

Figure 2. WHO AWaRe (Access, Watch, Reserve) Classification of 
antibiotics used by departments.

Microorganism n (%) Antimicrobial resistance (%)

Coagulase-negative staphylococci 30 (33.7) -

Klebsiella pneumoniae 12 (13.6) 66.7% carbapenem resistance  
22.2% ceftazidime-avibactam resistance

Candida spp. 7 (7.9) -

Enterococcus spp. 7 (7.9) 28.6% vancomycin resistance

Acinetobacter baumannii 5 (5.6) 100% carbapenem resistance

Klebsiella oxytoca 5 (5.6) -

Escherichia coli 5 (5.6) 40% third generation cephalosporin resistance

Stenotrophomonas maltophilia 5 (5.6) -

Pseudomonas aeruginosa 4 (4.5) 50% carbapenem resistance

Staphylococcus aureus 2 (2.2) -

Proteus mirabilis 2 (2.2) -

Acinetobacter pittii 2 (2.2) -

Other* 3 (3.4) -

Total 89 (100.0) -

Table 2. Microorganisms isolated from blood cultures.

*Streptococcus spp., Enterobacter spp., Haemophilus influenzae.
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Surgical prophylaxis was given in 92 patients 
(23.3%), and medical prophylaxis in 34 patients 
(8.6%). Cefazolin was the most commonly used 
agent for surgical prophylaxis. Although the correct 
antibiotic, dose, and timing were used, 61.9% of sur-
gical prophylaxis cases exceeded 24 hours and were 
considered inappropriate.

DISCUSSION

The prevalence of antimicrobial use was high in 
our hospital at 48.9%. A systematic review and me-
ta-analysis from Türkiye, which evaluated 17 stud-
ies conducted between 2004 and 2020, reported 
a median of antimicrobial use prevalence of 45% 
(IQR, 36–65) (9). Point prevalence surveys conduct-
ed in various countries have shown considerable 
variation in antimicrobial use. Antimicrobial use 
was generally lower in high-income countries, with 
reported rates of 27.1% in Belgium, 29.2% in Japan, 
32% in Switzerland, 33.5% in Canada, and 47.3% in 
Italy (10-14). In contrast, a multinational PPS study 
from Latin America reported a prevalence of 54.6% 
(15), while studies from African countries showed 
a wide range between 46% and 73.7% (16-20). The 
prevalence reached 75% in Pakistan (21) and 73.5% 
in Bangladesh (22). Lower antibiotic use in high-in-
come countries is attributed to strong national and 
institutional AMS programs. In contrast, in low- 
and middle-income countries, the lack of institu-
tional guidelines or treatment algorithms, limited 
surveillance and feedback on antimicrobial use, 
inadequate microbiological diagnostics, and insuf-
ficient infrastructure and workforce negatively af-
fect antimicrobial prescribing practices.

In our hospital, 79.3% of therapeutic antibiotic use 
was empirical, and 60.4% of these cases were HAIs. 
Cephalosporins (20.3%), penicillins (12.4%), and 
quinolones (8.3%) were the most used groups, and 
piperacillin-tazobactam was the most commonly 
prescribed antibiotic. During the study period, am-
picillin-sulbactam was not available in the hospi-
tal pharmacy. As a result, piperacillin-tazobactam 
and third-generation cephalosporins were used 
more often when a β-lactam/β-lactamase inhibitor 
was indicated. A review of studies from Türkiye re-
ported an empirical antibiotic use rate of 71%, with 
third-generation cephalosporins being the most 

frequently used group (9). In high-income coun-
tries, β-lactam/β-lactamase inhibitors are the most 
commonly used antibiotics (10,12-14), whereas in 
low- and middle-income countries, third-genera-
tion cephalosporins—especially ceftriaxone—are 
more widely preferred (15,17,18,20-22).

The WHO recommends that more than 60% of an-
timicrobial use should belong to the Access group 
according to the AWaRe classification, to tackle AMR 
(5). Only 29% of antibiotics in our hospital belonged 
to the Access group, while approximately 70% were 
in the Watch group and 5% in the Reserve group. 
The frequent use of Watch antibiotics in our hospi-
tal may be due to the high prevalence of AMR and 
the predominance of HAIs. Although this study did 
not include longitudinal AMR surveillance data, re-
sistance data for clinically important bloodstream 
isolates obtained within the 7 days prior to the PPS 
were presented. These findings offer a representative 

Figure 3. Department-based distribution of antimicrobial drug 
classes.
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snapshot of the local AMR situation during the sur-
vey period and support the interpretation of antimi-
crobial prescribing behaviors observed in the study. 

In Türkiye, a national antibiotic restriction policy 
has been in place since 2003. Narrow-spectrum 
antibiotics, including penicillins, first-generation 
cephalosporins, aminoglycosides, and macrolides, 
can be prescribed by all physicians without restric-
tion. Parenteral third-generation cephalosporins 
and quinolones can be prescribed by specialists but 
require approval from an IDCM specialist after 72 
hours through a computerized pre-authorization 
system. For agents with broader spectra—such as 
anti-pseudomonal β-lactams, fourth-generation 
cephalosporins, carbapenems, anti- methicillin-re-
sistant Staphylococcus aureus (MRSA) agents (van-
comycin, daptomycin, linezolid), polymyxins, and 
novel agents like tigecycline or ceftazidime-avibac-
tam—IDCM approval is required before administra-
tion. This national strategy is actively implemented 
in our hospital. However, we also emphasize that 
restriction-based policies alone are insufficient. 
A combination of restrictive and persuasive AMS 
strategies is necessary to improve prescribing prac-
tices and increase the use of Access group antibiot-
ics. To date, no other study from Türkiye has been 
found that evaluates inpatient antibiotic consump-
tion based on the WHO AWaRe classification.

The Global Point Prevalence Survey (Global-PPS 
Network) assessed antimicrobial use among adult 
inpatients from 664 hospitals across 69 countries. 
The findings demonstrated that antimicrobial use 
patterns varied by region and country income level. 
Access antibiotics were prescribed more frequent-
ly in Oceania and in Northern and Western Europe 
but were less commonly used in Southern and East-
ern Europe, where Watch antibiotics predominated. 
The lowest use of Access antibiotics was observed 
in Central and Western Asia, with rates below 30%. 
When analyzed by income level, the proportion 
of Access antibiotics use was 45% in high-income 
countries, 33% in middle-income countries, and 
62.8% in low-income countries (23). The higher 
percentage of Access use in high-income countries 
compared to middle-income countries may be at-
tributed to more effective AMS programs, better 
implementation of IPC measures, and lower AMR 

rates. In contrast, the higher Access use in low-in-
come countries, despite elevated AMR rates, is like-
ly related to the limited availability of Watch and 
Reserve antibiotics.

According to our study, 43.9% of antimicrobial use 
was inappropriate. The most common reasons were 
the use of antibiotics without a clear indication, 
inappropriate surgical prophylaxis, and prolonged 
duration of antimicrobial therapy. A systematic re-
view from Türkiye reported a median prevalence of 
inappropriate antimicrobial use of 36% (IQR: 26–41) 
in hospitals. Similar problems were identified, in-
cluding the use of broad-spectrum antibiotics with-
out indication, a combination of antibiotics with 
overlapping spectra, prolonged duration, and inap-
propriate surgical prophylaxis (9). In South Korea, 
a nationwide multicenter study found that 27.7% 
of cases involved inappropriate use, with surgical 
prophylaxis being the primary contributor (24). 
A national PPS study in the UK reported a 30.4% 
prevalence of inappropriate antimicrobial use for 
community-acquired infections, primarily due to 
deviation from guideline recommendations and 
prolonged duration (25). A study from Switzerland 
showed that in 60% of patients receiving prophy-
laxis, it continued unnecessarily, and 58% of thera-
peutic prescriptions required optimization, mainly 
due to unnecessarily extended treatment (12). In 
Tanzania, all antibiotic treatments were empirical, 
guideline compliance was only 45%, and 55% of 
patients received inappropriate empirical therapy 
(17). These findings suggest that the inappropriate 
use of antimicrobials is a significant global issue. 
Common themes include unnecessary use, inap-
propriate surgical prophylaxis, and excessively long 
treatment durations. These results highlight the 
universal need for AMS programs and emphasize 
the importance of implementing guideline-based 
practices at both national and institutional levels.

In our institution, IDCM specialists approve or ini-
tiate antibiotic therapy as part of the national re-
striction policy. Ongoing monitoring of antibiotic 
use is generally conducted by the primary physi-
cian. Infectious disease follow-up is usually re-ini-
tiated when culture results are available or if the 
patient’s condition worsens. In intensive care units, 
IDCM specialists are more regularly involved in pa-
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tient management. However, limited IDCM staffing 
and high workload prevent daily follow-up for all 
patients, which may contribute to unnecessarily 
prolonged antibiotic use. These findings underscore 
the need for improved collaboration and steward-
ship mechanisms to support timely de-escalation 
and discontinuation of antibiotics.

This study has several limitations. As it was con-
ducted in a single tertiary university hospital, the 
findings may not fully represent antibiotic use pat-
terns across hospitals in Türkiye. The unavailabili-
ty of ampicillin-sulbactam during the study period 
led to an increase in the use of piperacillin-tazo-
bactam and ceftriaxone, which influenced the 
observed antibiotic distribution and limited the 
accuracy of assessing prescribing preferences. We 
could not assess the appropriateness of antibiot-
ic use separately for the WHO Access, Watch, and 
Reserve groups, as some patients received com-
bination regimens involving multiple AWaRe cat-
egories. The uneven distribution of cases among 
these groups further restricted comparative analy-
sis. Further research should include larger sample 
sizes and standardized metrics for AWaRe-based 
appropriateness. To better understand antibiotic 

consumption trends in Türkiye, multicenter stud-
ies involving different geographic regions and 
types of hospitals are needed.

This study identified a high overall antibiotic use 
rate in the hospital (50%). Antibiotics were pre-
scribed therapeutically in 55.2% of cases, prophy-
lactically in 31.9%, and without indication in 12.9%. 
The high prevalence of HAIs and concerns about 
antimicrobial resistance contributed to the in-
creased use of Watch group antibiotics. Inappropri-
ate antimicrobial prescribing was most frequently 
associated with prolonged surgical prophylaxis, ex-
tended treatment durations, and empirical therapy 
without clear indications. To optimize antimicro-
bial use and mitigate the threat of AMR, targeted 
interventions are needed. These should focus on 
improving adherence to surgical prophylaxis guide-
lines, minimizing unnecessary treatment duration, 
and regularly updating institutional guidelines. 
These findings emphasize the critical role of effec-
tive AMS and IPC programs in optimizing antibiotic 
use, increasing Access group utilization in line with 
WHO recommendations, and preventing AMR in 
hospital settings.
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