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1Department of Infectious Diseases and Clinical Microbiology, University of Health Sciences, Fatih Sultan Mehmet Training and
Research Hospital, Atasxehir, _Istanbul, Turkey.

2Department of Infectious Diseases and Clinical Microbiology, University of Health Sciences, Kartal Dr. Lütfi Kırdar City Hospital,
_Istanbul, Turkey.

3Department of Infectious Diseases and Clinical Microbiology, Hacettepe University, Faculty of Medicine, Ankara, Turkey.
4Department of Infectious Diseases and Clinical Microbiology, Konya City Hospital, Konya, Turkey.
5Department of Infectious Diseases and Clinical Microbiology, University of Health Sciences, Samsun Training and Research Hospital,

Samsun, Turkey.
6Department of Infectious Diseases and Clinical Microbiology, Basxaksxehir Cxam ve Sakura City Hospital, _Istanbul, Turkey.
7Department of Infectious Diseases and Clinical Microbiology, University of Health Sciences, Antalya Training and Research Hospital,

Antalya, Turkey.
8Department of Infectious Diseases and Clinical Microbiology, University of Health Sciences, Haydarpasxa Numune Training and

Research Hospital, _Istanbul, Turkey.
9Department of Infectious Diseases and Clinical Microbiology, University of Health Sciences, Haseki Training and Research Hospital,

_Istanbul, Turkey.
10Department of Infectious Diseases and Clinical Microbiology, University of Health Sciences, Sancaktepe Sxehit Prof. Dr. _Ilhan Varank

Training and Research Hospital, _Istanbul, Turkey.
11Department of Infectious Diseases and Clinical Microbiology, University of Health Sciences, Gazi Yasxargil Training and Research

Hospital, Diyarbakır, Turkey.
12Department of Infectious Diseases and Clinical Microbiology, Harran University, Faculty of Medicine, Sxanlıurfa, Turkey.
13Department of Infectious Diseases and Clinical Microbiology, Nevsxehir State Hospital, Nevsxehir, Turkey.
14Department of Infectious Diseases and Clinical Microbiology, Recep Tayyip Erdoğan University, Faculty of Medicine, Rize, Turkey.
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Abstract

Background: Surgical antimicrobial prophylaxis (SAP) is the peri-operative administration of antimicrobial
agents. Compliance rates vary worldwide from 15% to 84.3%, with studies in Turkey not exceeding 35%. The
aim of this multicenter study was to determine the rate of appropriate antibiotic class, timing, and duration as
well as discharge prescriptions in Turkey. Thus, we aimed to determine the rate of full compliance with SAP
procedures in our country
Patients and Methods: This multicenter, prospective, observational, descriptive study was conducted in
47 hospitals from 28 provinces in seven different regions of Turkey. Patients over 18 years of age in all surgical
units between June 6, 2022, and June 10, 2022, were included in the study.
Results: Of the 7,978 patients included in the study, 332 were excluded from further analyses because of pre-
existing infection, and SAP compliance analyses were performed on the remaining 7,646 cases. The antibiotic
most commonly used for SAP was cefazolin (n = 4,701; 61.5%), followed by third-generation cephalosporins
(n = 596; 7.8%). The most common time to start SAP was within 30 minutes before surgery (n = 2,252; 32.5%),
followed by 30 to 60 minutes before surgery (n = 1,638; 23.6%). Surgical antimicrobial prophylaxis duration
was <24 hours in 3,516 (50.7%) patients and prolonged until discharge in 1,505 (21.7%) patients. Finally, the
actual proportion of patients compliant with SAP was 19% (n = 1,452) after omitting 4,458 (58.3%) patients
who were prescribed oral antibiotic agents at discharge as part of a prolonged SAP.
Conclusions: Surgical antimicrobial prophylaxis compliance rates are still very low in Turkey. Prolonged
duration of SAP and especially high rate of antibiotic prescription at discharge are the main reasons for non-
compliance with SAP.

Keywords: antibiotic resistance; antimicrobial stewardship; compliance rate of SAP; peri-operative care;
surgical antimicrobial prophylaxis.

Surgical antimicrobial prophylaxis (SAP) is the peri-
operative administration of antimicrobial agents to pre-

vent surgical site infections (SSIs), which account for 14% to
17% of health-care–associated infections.1 SSIs are primar-
ily related to factors such as patient comorbidities, type of
operation, and wound class, which is categorized as clean,

clean-contaminated, contaminated, and dirty/infected. Sur-
gical site infection rates by wound class are 1.3% to 2.9% for
clean, 2.4% to 7.7% for clean-contaminated, 6.4% to 15.2%
for contaminated, and 7.1% to 40% for dirty wounds.2

There are published clinical practice guidelines for the
management of SAP procedures, and each hospital in Turkey
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is required to establish its own local SAP policy.3,4 Among
the antibiotic agents prescribed worldwide to hospitalized
patients, 12% to 19% are for SAP and more than 50% of these
antibiotic agents prescribed by surgeons are inappropriate
according to SAP guidelines.5,6 The rate of full compliance
with SAP guidelines in Turkey is very low and does not
exceed 35%, and the compliance rate for antibiotic selection
and time of first dose administration is relatively higher, whereas
the compliance rate for antibiotic duration is very low.7–11

The aim of this multicenter study was to determine the rate
of appropriate antibiotic class, timing of first dose, duration,
as well as the availability of discharge prescriptions and finally
the rate of full compliance with SAP procedures in Turkey.

Materials and Methods

Study design

This study was designed as a national, multicenter, pro-
spective, observational, descriptive study to determine the
compliance with prophylactic antibiotic use procedures in
patients undergoing operation in Turkey. No intervention
was performed during the study.

Study setting, population, and duration

The study was conducted in 47 hospitals from 28 provinces
in seven different regions of Turkey, 13 of which were sec-
ondary care hospitals and 34 of which were tertiary care
hospitals (Fig. 1).

All patients over 18 years of age who underwent scheduled/
elective and emergent/urgent operation in all surgical units
between June 6, 2022, and June 10, 2022, were included in the
study. All patients were followed prospectively from the day
SAP was initiated until the day it was discontinued. If SAP
was not interrupted, follow-up continued until the patient was
discharged from the hospital. In addition, whether patients
received additional oral or parenteral antimicrobial agents as
part of SAP at discharge was recorded.

Clinical standards for the administration of SAP

Clinical standards for SAP management in Turkey are
based on three main guidelines. These guidelines include

‘‘Clinical Practice Guidelines for Antimicrobial Prophylaxis
in Surgery’’ (the American Society of Health-System Phar-
macists [ASHP], the Infectious Disease Society of America
[IDSA]; the Surgical Infection Society [SIS]; the Society for
Healthcare Epidemiology of America [SHEA]); ‘‘Prevention
Guidelines for the Prevention of Surgical Site Infection’’
(U.S. Centers for Disease Control and Prevention); and
‘‘Global Guidelines for the Prevention of Surgical Site
Infection’’ (World Health Organization).3,4,10 The investi-
gators were asked to assess whether there were significant
differences between the institutional local guidelines and
the quad-society guideline ‘‘Clinical Practice Guideline for
Antimicrobial Prophylaxis in Surgery.’’ In general, local
guidelines were consistent with the the quad-society guide-
line. Therefore, non-compliance in the study was assessed
based on the quad-society guideline.

Indication for SAP, wound type, anatomic site of opera-
tion, type of operation, duration of operation, class of anti-
biotic, time of administration of SAP, and duration of SAP
were the parameters considered in terms of compliance with
SAP.

Patients who received pre-operative antibiotic treatment
for surgical site-associated or non-site–associated infections
or patients who received prolonged antibiotic use because of
post-operative dirty-infected wounds were not considered
non-compliant with SAP procedures and these patients were
excluded from further analyses.

Data collection and analyses

A standard file using Excel (Microsoft Corp., Redmond,
WA) program was created and sent to the responsible in-
vestigators at the participating centers. Patient demographic
and clinical characteristics including the American Society of
Anesthesiologists (ASA) score, wound class, type of anes-
thesia, type of operation, duration of operation, antibiotic
class, time of SAP administration, and duration of SAP were
recorded by infection control nurses or surgical nurses. The
assessment of compliance with SAP was performed accord-
ing to the quad-society guideline (Clinical Practice Guide-
lines for Antimicrobial Prophylaxis in Surgery) and SAP
instructions in the hospitals by the investigators at the centers.
The role of the coordinating investigators as follows:

FIG. 1. Distribution of patients in accordance with geographic regions in the study (n = 7,978); triangle indicates the
provinces where the participating hospitals are located. The numbers in the boxes indicate the number of patients par-
ticipating in the study from the relevant region.
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standardization of the data in the Excel sheet, to review the
database for mismatches between columns. When detected,
the patients’ database was sent back to the principal inves-
tigator to be corrected.

Baseline characteristics were presented as mean and
standard deviation in years for age and as frequencies and
percentages for categorical variables. We performed z-test
analyzes to calculate the difference in SAP compliance rates
between the subgroups. All statistical analyzes were per-
formed by MedicReS E-PICOS AI Smart Biostatistics Soft-
ware� version 21.3 (Medical & Research and Support
Society, New York, NY).

Ethical approval

The Health Sciences University, Fatih Sultan Mehmet
Training and Research Hospital, Clinical Research Ethics
Committee (26.05.2022, 2022/10) approved the study.

Results

Of the total 7,978 patients included in the study, 1,369
were operated on in secondary care hospitals and 6,609 in
tertiary care hospitals. The age of the patients ranged from 18
to 91 years (mean, 50; standard deviation [SD], 18 years) and
3,704 (46.4%) were male. When analyzing the distribution of
patients according to department, the three clinics with the
highest number of patients included in the study were general
surgery (n = 1,972; 24.7%), gynecology (n = 1,248; 15.6%),

and orthopedics (n = 1,158; 14.5%). Planned/elective opera-
tion was performed in 6,994 (87.7%), open operation in 6,329
(79.3%), and general anesthesia in 4,322 (54.2%) patients.
According to wound class, 5,259 (65.9%) patients had clean,
2,347 (29.4%) clean-contaminated, 237 (3%) contaminated,
and 135 (1.7%) dirty-infected wounds (Table 1).

The route of administration of SAP was the intravenous
(IV) route in all patients. Cefazolin (n = 4,701; 61.5%) was
the most commonly used antibiotic for SAP in the study,
followed by third-generation cephalosporins (n = 596; 7.8%),
and no SAP was prescribed in 712 (9.3%) patients with clean
wounds. The most common time to start SAP was within
30 minutes before operation (n = 2,252; 32.5%), followed by
30 to 60 minutes before operation (n = 1,638; 23.6%). Due to
reasons such as bleeding or prolonged operation, 420 patients
received additional SAP doses. The duration of inpatient IV
SAP was <24 hours in 3,516 (50.7%) patients, whereas it was
prolonged until discharge in 1,505 (21.7%) patients. A total
of 3,516 patients had received SAP for <24 hours, of whom
3,386 (96.3%) had received a single dose and 130 (3.7%) had
received more than one dose. In addition to inpatient IV
antibiotic agents, 4,458 (58.3%) patients were prescribed oral
antibiotic agents at discharge as part of prolonged SAP
(Table 2).

The diagram of the study that shows the stages of the SAP
compliance assessment is shown in Figure 2. Of 7,978 cases
included in the study, 332 were excluded from further ana-
lyzes because they were already receiving antimicrobial

Table 1. Baseline Demographic and Clinical Parameters

All patients Secondary hospitals Tertiary hospitals

n total (7,978) % n total (1,369) % n total (6,609) %

Age 18–40 2,625 32.9 502 36.7 2,123 32.1
41–65 3,316 41.6 605 44.2 2,711 41.0
> 65 2,037 25.5 262 19.1 1,775 26.9
x� (SD) 50 (–18.0) 48 (–17.0) 51 (–18.0)
Min-Max 18-91 18-83 18-91

Gender Male 3,704 46.4 608 44.4 3,096 46.8
Female 4,274 53.6 761 55.6 3,513 53.2

Surgery unit General surgery 1,972 24.7 475 34.7 1,497 22.7
Orthopedics 1,158 14.5 95 6.9 1,063 16.1
Urology 891 11.2 179 13.1 712 10.8
Neurosurgery 586 7.3 58 4.2 528 8.0
Cardiovasculary surgery 356 4.5 53 3.9 303 4.6
Head and neck surgery 539 6.8 58 4.2 481 7.3
Gynecology 1,248 15.6 305 22.3 943 14.3
Chest surgery 101 1.3 22 1.6 79 1.2
Ophthalmology 788 9.9 97 7.1 691 10.4
Plastic surgery 312 3.9 25 1.8 287 4.3
Other surgery units 27 0.3 2 0.1 25 0.3

Class of surgery type Scheduled/elective 6,994 87.7 1,145 83.6 5,849 88.5
Emergency/urgent 984 12.3 224 16.4 760 11.5

Open or laparoscopic Open 6,329 79.3 1,000 73.0 5,329 80.6
Laparoscopic 1,649 20.7 369 27.0 1,280 19.4

Type of anesthesia General 4,322 54.2 707 51.6 3,615 54.7
Spinal/epidural 2,079 26.1 200 14.6 1,617 24.5
Local 1,577 19.8 462 33.7 1,377 20.8

Wound type Clean 5,259 65.9 835 61.0 4,424 66.9
Clean-contaminated 2,347 29.4 504 36.8 1,843 27.9
Contaminated 237 3.0 17 1.2 220 3.3
Dirty-infected 135 1.7 13 0.9 122 1.8
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treatment for a pre-existing infection or were receiving pro-
longed antibiotic use due to dirty-infected wounds. Surgical
antimicrobial prophylaxis antimicrobial adherence analyzes
were performed on the remaining 7,646 cases. Of these pa-
tients, 1,874 (25%) did not receive SAP with the appropriate

antibiotic class, including 145 who did not receive SAP when
it was indicated, and 1,729 who received SAP that was not
appropriate for the antibiotic class. The remaining 5,772
patients who received SAP with the appropriate antibiotic
class were further evaluated for the timing of SAP

Table 2. Distribution of Clinical Data Related to Prophylactic Antibiotic Use in the Study (n = 7,646a)

All Patients
Secondary
hospitals

Tertiary
hospitals

n % n % n %

Antibiotic class used
for SAPa (n = 7,646)

No antibiotic use 712 9.3 120 9.0 592 9.4
Cefazolin 4,701 61.5 861 64.4 3,840 60.9
Ampicillin-sulbactam 381 5.0 37 2.8 344 5.5
Second-generation cephalosporins 255 3.3 75 5.6 180 2.9
Third-generation cephalosporins 596 7.8 137 10.3 459 7.3
Ampicillin 10 0.1 1 < 0.1 9 0.1
Piperacillin-tazobactam 2 < 0.1 1 < 0.1 1 < 0.1
Other 989 12.9 104 7.8 885 14.0

Time of administration
of first dose of SAPb

(n = 6,934)

>2 h before surgery 382 5.5 67 5.5 315 5.5
Between 60–120 min before surgery 711 10.3 107 8.8 604 10.6
Between 30–60 min before surgery 1,638 23.6 410 33.7 1,228 21.5
<30 min before surgery 2,252 32.5 355 29.2 1,897 33.2
Just before opening the incision 1,335 19.2 207 17.0 1,128 19.7
After opening the incision 383 5.5 44 3.6 339 5.9
After the operation 233 3.4 26 2.1 207 3.6

Duration of IV SAPb

(n = 6,934)
<24 h (total) 3,516 50.7 680 55.9 2,836 49.6

<24 h (single dose)c 3,386c 48.8c 667c 54.8c 2,719c 47.6c

<24 h (multiple dose)d 130d 1.9d 13d 1.1d 117d 2.0d

Between 24–48 h 872 12.6 154 12.7 718 12.6
Between 48–72 h 608 8.8 116 9.5 492 8.6
Between 3–5 d 433 6.2 68 5.6 365 6.4
Until discharge 1,505 21.7 198 16.3 1,307 22.9

Discharge oral antibiotic
prescriptionas a part
of SAPa (n = 7,646)

Yes 4,458 58.3 829 62.0 3,629 57.5
No 2,408 31.5 356 26.7 2,052 32.5
No data 780 10.2 151 11.3 629 10.0

SAP = surgical antibiotic prophylaxis; IV = intravenous.
aThree hundred thirty-two patients were excluded from the analysis because they received antimicrobial agents for treatment of infection

rather than prophylaxis.
bIn addition to a, 712 patients (120 from secondary hospitals, 592 from tertiary hospitals) were excluded from the analysis because they

did not receive prophylaxis.
cProportion of those receiving a single dose of SAP with IV SAP administration duration <24 h.
dProportion of those receiving multidose SAP with IV SAP administration duration <24 h.

FIG. 2. Flowchart of prophylaxis compliance.
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administration. Of these, 5,047 patients received SAP at the
appropriate administration time, whereas 725 patients did
not. Of the remaining 5,047 patients, 1,991 received pro-
longed SAP, resulting in 3,056 patients with an appropriate
class, timing, and duration of SAP, meaning in-hospital-SAP-
compliance rate was 40%.

We then examined how many of these patients were pre-
scribed antibiotic agents at discharge. This further analyzes
showed that 1,604 patients were prescribed antibiotic agents
at discharge, and when these patients were considered to have
prolonged SAP, the actual SAP compliance rate was calcu-
lated to be 19% (n = 1,452).

The difference in the distribution of patients by hospital
level, class of surgery type, open/laparoscopic surgery and
wound type of appropriate antibiotic selection, appropriate
administration time, and duration of SAP and their combi-
nation is shown in Table 3. Surgical antimicrobial prophy-
laxis compliance was higher in tertiary hospitals than in
secondary hospitals (19.6% vs. 16.0%; p < 0.01), and in open
surgery than in laparoscopic surgery (19.7% vs. 16.2%;
p = 0.001). There was no difference in SAP compliance
between scheduled/elective surgery and emergency/urgent
surgery (19.1% vs. 18.5%; p = 0.69). When evaluated by
surgical wound type, SAP compliance was 22.3% in clean
wounds, 12.9% in clean-contaminated wounds, 7.0% in
contaminated wounds, and 9.6% in dirty infected wounds.
According to these proportions, the difference between clean
wounds and clean-contaminated wounds (p < 0.001) and
between clean wounds and contaminated wounds (p < 0.001)
was statistically significant.

According to the class of inappropriate antibiotic use for
SAP, the three clinics with the highest rate were general
surgery (40.4%), urology (24.5%), and orthopedics (20.5%),
whereas the clinics with the lowest rate were thoracic surgery
(1.1%) and plastic surgery (1.4%).

The lowest compliance with the timing and duration of
SAP was observed in thoracic surgery (3.2%), whereas the
best compliance was observed in ophthalmology (48.5%) and
plastic surgery (45.3%). Overall, the departments with the
highest rate of full compliance with SAP were plastic surgery
(44.7%) and ophthalmology (43.9%), whereas thoracic
surgery (3.2%) and urology (6.9%) had the lowest SAP
compliance rates.

Discussion

Surgical antimicrobial prophylaxis is very important for
the prevention of post-operative infections. Lack of SAP
or improper use of SAP can lead to an increase in surgical
infection rates. On the other hand, prolonged SAP and the use
of broad-spectrum antibiotic agents have negative aspects
such as increased costs and an increase in antibiotic resis-
tance rates. The compliance with SAP in Turkey is very low
according to literature. The aim of this multicenter study is to
reveal the current rate of SAP compliance whether concor-
dant with the literature.

The results of our study, which included 7,978 surgical
patients from 47 centers in 28 cities, are very important in
terms of providing current SAP compliance rates and detailed
data on the use of SAP in Turkey, which has high rates of

Table 3. Surgical Antimicrobial Prophylaxis Compliance Rates

Total (n)

Compliance
with antimicrobial

class

Compliance
with time

and durationb

Compliance
with antibiotic
class plus time
and durationb

n % p n % p n % p

Totala 7,646 5,772 75.5 1,736 22.7 1,452 19.0
Hospital level

Secondary hospitals 1,336 1,027 76.9 0.2 297 22.2 0.65 214 16.0 < 0.01
Tertiary hospitals 6,310 4,745 75.2 1,439 22.8 1,238 19.6

Class of surgery type
Scheduled/elective 6,717 5,068 75.5 0.83 1,535 22.9 0.41 1,280 19.1 0.69
Emergency/urgent 929 704 75.8 201 21.6 172 18.5

Open or laparoscopic
Open 6,055 4,690 77.5 < 0.001 1,409 23.3 0.02 1,195 19.7 0.001
Laparoscopic 1,591 1,082 68.0 327 20.6 257 16.2

Wound type
Clean 5,094 3,878 76.1 < 0.001c 1,347 26.4 < 0.001d 1,137 22.3 <0.001e

Clean-contaminated 2,269 1,717 75.7 355 15.6 293 12.9
Contaminated 200 131 65.5 22 11.0 14 7.0
Dirty-infected 83 46 55.4 12 14.5 8 9.6

aThree hundred thirty-two patients were excluded from the analysis because they used antimicrobial agents for treatment of infection
rather than prophylaxis.

bPatients who were prescribed antibiotic agents at discharge were also included in the evaluation of antibiotic duration adherence.
cThe difference between clean wound and contaminated wound (p < 0.001); clean wound and dirty/infected wound (p < 0.001); clean/

contaminated wound and contaminated wound (p = 0.001); clean/contaminated wound and dirty/infected wound (p < 0.001) is statistically
significant.

dThe difference between clean wounds and clean contaminated wounds (p < 0.001) and between clean wounds and contaminated wounds
(p < 0.001) is statistically significant.

eThe difference between clean wounds and clean contaminated wounds (p < 0.001) and between clean wounds and contaminated wounds
(p < 0.001) is statistically significant.
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antibiotic resistance. We found that the rate of appropriate
SAP implementation in Turkey is still very low at 19%.
According to the literature, the overall rate of compliance
with SAP guidelines in Turkey does not exceed 35%, and
there are even studies that show that the rate of fully com-
pliant SAP is as low as 13.7%.8–11 In addition, recent
data from studies conducted in the last 5 years show that
compliance rates vary worldwide, ranging from 15% to
84.3%.12–15

Adherence to the choice of antibiotic class and timing of
antimicrobial agents is relatively better compared with the
duration of antibiotic use, according to our study results and
literature from Turkey.16–18 The compliance rate of appro-
priate choice of antibiotic class was 75.5% in our study, and
cefazolin was the most commonly used antibiotic for SAP in
our study, followed by third-generation cephalosporins. The
primary antibiotic that was commonly used inappropriately
in Turkey is ceftriaxone.16 Studies have reported that third-
generation cephalosporins are the most commonly used
antibiotic in intra-abdominal, spinal, central nervous system,
and urologic operations and the most commonly used alter-
native antibiotic in other operations.17,19 The compliance rate
with the time of administration of the first dose of antibiotic
agents was 85.6% in our study and similar rates are reported
in studies from Turkey.7, 10

A recent randomized controlled trial showed no additional
benefit of long-term SAP,20 and several studies have also
compared single-dose and multiple-dose SAP and found
them equally effective.21–23 The main reason for non-
compliance with SAP in developing countries is prolonged
duration of SAP.12,19 Consistent with the literature, the most
common reason for non-compliance in our results was non-
adherence to the duration of antimicrobial use, with 50.7%
noncompliant. According to the results of a multicenter study
from Turkey, the rate of adherence to duration was higher
than our results at 70.9%, but discharge prescription was not
evaluated in this study.16 Studies in the 2000s reported ad-
herence rates for duration of antibiotic use of 47.7% and 20%
in Turkey.18,19 It has been observed that these rates have not
improved sufficiently in the intervening years.

As one of the key findings of our study, the rate of anti-
biotic prescription at discharge after operation was 58.3%
and we found that SAP compliance rates decreased from 40%
to 19% when considering the rate of antibiotic prescription at
discharge. A recent Brazilian national survey also showed
that 75% of surgeons maintained antibiotic agents for addi-
tional days after discharge.24 Prescribing at discharge is
addressed in few studies from Turkey. According to one
study, the discharge-prescribing rate was 80.6%, which was
higher than our results, but was reduced to 9.4% by train-
ing activities after the intervention.9 With regard to pro-
longed SAP in Turkey, oral antibiotic prescription at
discharge is one of the most important issues to be high-
lighted and prevented.

The first step in overcoming SAP noncompliance and
improving SAP compliance is to identify the cause of non-
compliance. Are surgeons unaware that SAP guidelines exist,
or do they believe that the recommendations in these guide-
lines are inadequate? In Turkey, each hospital is required to
develop and distribute SAP guidelines to clinicians. These
should be distributed to all clinicians in the hospital, and the
importance of complying with SAP should be constantly

reiterated through training provided by the Infection Control
Committee and the Antibiotic Control Committee. As in the
rest of the world, long-term use of antimicrobial agents is
believed to improve surgical outcomes in Turkey. Although
53.8% of surgeons were aware of written SAP procedures in
their hospitals, 34% of surgeons surveyed reported that SAP
practices were in line with their institution’s guidelines,
according to a 2017 multicenter survey of 410 surgeons in
Turkey.25 Of surgeons, 17% believe that the antibiotic rec-
ommendations in SAP guidelines are insufficient to prevent
surgical infections, meaning that the considerable portion of
SAP noncompliance is due to a lack of confidence in the
adequacy of the recommended guidelines.

According to this survey, it was also determined that
56.1% of the surgeons who participated in the survey did not
attend any training meeting on SAP within the institution.
Surgical antimicrobial prophylaxis compliance was higher in
those who received surgical prophylaxis training in the last
three years, meaning that SAP compliance of surgeons can be
increased with antimicrobial stewardship programs and
training activities.25

Martzivanou et al.26 aimed to demonstrate the change in
compliance with SAP guidelines through an intervention
aimed at training healthcare staff. After 3 months of training
and audit, compliance rates increased, hospitalizations
decreased and antibiotic costs decreased. A study by Dı́az-
Madriz et al.27 used a five-year antimicrobial stewardship
program to increase surgeon compliance with SAP. Selection
of the appropriate antibiotic class for SAP increased by up to
80% after this intervention. Cefazolin use increased more
than ninefold while ceftriaxone use among surgeons inc-
reased. The rate of SAP administration at the appropriate time
and duration increased from 69.1% to 78.0% and no increase
in SSI rates was detected in the post-operative follow-up.26,27

As part of a study by Bozkurt et al.28 from Turkey ana-
lyzing antimicrobial consumption and costs, unnecessary
SAP implementation decreased from 17.2% to 6.2% and
inappropriate SAP implementation decreased from 72.5% to
37.5%, whereas the proportion of appropriate SAP increased
from 10.3% to 56.3% through their implementations. Their
interventions were based on identifying one physician from
each clinic, close contact with them, educational activities,
close monitoring of practices, and regular communication of
results to each physician. In a study by Karaali et al.28 in
Turkey, the overall SAP compliance rate increased from 8%
to 52.1% after the intervention of a model based on a surgical
team leader with SAP training and regular staff training.

Conclusions

In conclusion, SAP compliance rates in Turkey are still
very low, despite the fact that each hospital has its own SAP
guidelines and even restrictive measures regarding the pre-
scription of antibiotic agents in the hospital. The results of the
studies from Turkey show that current practices to increase
SAP compliance do not seem to be sufficient to convince
surgeons and create sustainable behavioral changes in sur-
geons. To increase compliance with SAP practices, achiev-
able SAP compliance goals should be set at the national level,
local efforts to increase SAP compliance rates should be
standardized within a national program developed in line
with these goals, and SAP compliance data should be shared
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regularly and systematically. All efforts to increase SAP
compliance should put surgeons at the center of all activities,
taking into account the healthcare infrastructure and epide-
miologic factors specific to our country, and should aim to
convince surgeons and address their concerns.

Limitations of the study

This study, which included 7,978 patients from 47 hospi-
tals in 28 provinces from all regions of Turkey, is one of the
most comprehensive studies on SAP. However, the selection
of the 47 participating centers in the study design was based
on the voluntary participation of the infectious disease spe-
cialists in the participating centers, and no epidemiological
method such as stratified sampling was used to minimize
selection bias. Therefore, the interpretation of the study res-
ults as data for Turkey as a whole should be with caution.

There were 332 patients who were already receiving an-
timicrobial treatment for a pre-existing infection. Because
this situation was not anticipated during the study design
phase and detailed data were not collected on these patients
during the data collection phase, further evaluation for SAP
appropriateness analyses could not be performed.

The study did not assess the effectiveness of prolonged
SAP, nor did it monitor patients’ adherence to the oral pro-
phylaxis prescription provided upon discharge. Although this
is not a limitation because the aim of the study was to eval-
uate surgeon compliance with SAP, it should be taken into
consideration when interpreting the results.
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E.Y., G.A.Ö., M.Cx.S., A.T., C.A., D.A., D.S., C.A., E.Z.,
Sx.K., M.Cx., Sx.Cx., _I.E.Y., F.Cx., F.A., Ö.A., M.B., D.Ö., L.H.,
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