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ABSTRACT

This study examines the effects of the bundle of antimicrobial stewardship measures for
prophylactic antibiotics among thoracic surgery patients. A local protocol, based on current
guidelines starting from December 2014, was developed by the Infection Control and Thoracic
Surgery Teams. The effects of this protocol were assessed by monitoring a total of 1380 pa-
tients before and after its implementation from January 1, 2011, to December 31, 2022.
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INTRODUCTION

urgical site infections (SSIs) are a significant global problem, and their burden in-

creases with emerging antimicrobial resistance. Globally, around 12.3% of surgi-

cal patients suffer from SSIs annually, with higher rates in low-income countries
(23.2%) compared to high-income countries (9.4%) (1). Inappropriate antibiotic use not
only escalates the rate of antimicrobial resistance but also leads to unnecessary costs
and potential side effects (2-5).

The American Society of Health-System Pharmacists (AHSP) established the standards
for surgical antibiotic use in 2013, with the World Health Organization (WHO) and the
Centers for Disease Control and Prevention (CDC) strongly recommending against the
postoperative continuation of prophylactic antibiotics in 2016 and 2017 (6-8). Despite
these clear recommendations, the prevalence of prolonged prophylactic antibiotic use in
surgical operations (>24 hours) ranges from 29.5% in developed countries to 92.5% in Af-
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rica (9). The evidence supporting the need for post-
operative continuation to reduce SSIs is limited (4).

This study aimed to achieve the following objectives:
1) enhance compliance with the local surgical pro-
phylaxis guideline, 2) reduce unnecessary antimi-
crobial consumption before and after surgery, and 3)
monitor the long-term impact of these interventions.

MATERIALS AND METHODS

This study was conducted at a non-profit founda-
tion hospital prospectively in Istanbul with a 300-
bed capacity spanning from 2011 to 2022. In De-
cember 2014, a local surgical prophylaxis guideline
(LSPG) was developed for all surgical patients based
on the current AHSP guideline (7). The primary ob-
jective of the LSPG was to reduce the misuse and
excessive consumption of antibiotics both before
and after surgery.

The LSPG outlined several key rules as follows:

1) The prophylactic antibiotic should be select-
ed from the LSPG.

2) The prophylactic antibiotic should be ad-
ministered within 60 minutes before the inci-
sion and discontinued within a maximum of 24
hours. The duration of prophylactic antibiotic
use was calculated based on the time between
the first and last dose.

3) In cases where the operation duration ex-
ceeds two times the half-life of the prophylac-
tic antibiotic, a repeat dose should be adminis-
tered during the operation.

The Infection Control Team (ICT) closely moni-
tored the thoracic surgery team’s compliance with
the LSPG, specifically focusing on single-dose or a
maximum of 24-hour cefazolin antibiotic prophy-
laxis, excluding drainage operations. Monthly eval-
uations of each surgical antibiotic prophylaxis in-
tervention were conducted in conjunction with the
thoracic surgery team.

The study compared all antibiotic prophylaxis pro-
cedures applied before (between January 1, 2011,
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and December 31, 2014) and after (between January
1, 2015, and December 31, 2022) the implementa-
tion of the LSPG intervention among thoracic sur-
gery patients. The impact of the LSPG intervention
on the rate of SSIs and the appropriateness of anti-
biotic selection in terms of type, dose, and duration
was evaluated. Descriptive statistics were present-
ed with mean, standard deviation, and percentages.
Bivariate analyses were conducted by Chi-square
tests. The statistical significance was set as p<0.05.

RESULTS

A total of 1380 surgical prophylaxis practices per-
formed by the thoracic surgery team between Jan-
uary 1, 2011, and December 31, 2022, were evaluat-
ed. Among these, 44% of the patients were wom-
en (n=607), with a mean age of 56 years (SD=16.81;
range=2-100 years). Notably, 65.43% of the patients
had at least one chronic disease (n=903), and the
mean American Society of Anesthesiologists (ASA)
score was 2.55 (SD=0.72). The average length of hospi-
tal stay was 6.41 days (SD=13.96). In terms of the rea-
son for surgery of patients, 40% of patients had lung
cancer, 20% presented with lung nodules or tumors,
and 17% had hemothorax/pneumothorax (Table 1).

Implementation of the LSPG significantly improved
the overall appropriate prophylactic antibiotic prac-
tice rate (choice, dose, and duration) from 26.50%
to 86.40% (min:25%, max:100%), (p<0.001) (Table 1,
Figure 1-2). Moreover, the rate of appropriate anti-
biotic prophylaxis dose increased from 55.57% to
76.21% (p<0.001) (Table 1), while the occurrence of

HIGHLIGHTS

e Effective antimicrobial stewardship interven-
tions increase the rate of appropriate antibiotic
consumption.

e Local antimicrobial stewardship interventions are
highly effective in decreasing unnecessary anti-
microbial consumption, even in a region where
the prevalence of multidrug resistance is high.

e Reducing unnecessary prophylactic antibiotics
before surgery does not increase the rate of sur-
gical site infections and mortality.
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Table 1. The characteristics and the antibiotic prophylaxis details of the study group before and after LSPC.

Before LSPG (n=547) Agggg;c Total
Characteristics (201n1 (_;())1 4) (2015-2022) (n;1(;£;0) p
o n (%) o
Gender (Female) 228 (41.68) 379 (42.92) 607 (43.98) 0.162
Mean age (SD) 54 (17.55) 57 (16.19) 56 (16.81) 0.001
ASA score (SD) 2.45 (0.73) 2.61(0.71) 2.55 (0.72) <0.001
Length of stay at hospital (SD) 7.30 (20.79) 5.81 (5.90) 6.41 (13.96) 0.054
Comorbidity 299 (54.66) 604 (68.40) 903 (65.43) <0.001
Mortality 2(0.36) 2(0.22) 4(0.28) 0.671
The reason of surgery
Lung cancer 149 (27.24) 410 (49.22) 559 (40.50) <0.001
Lung nodule, tm 123 (22.49) 150 (18.01) 273 (19.78) 0.041
Hemothorax/Pneumothorax 104 (19.01) 132 (15.85) 236 (17.10) 0.126
Other diagnosis 171 (31.16) 138 (16.57) 309 (22.39) <0.001
Antibiotic prophylaxis surveillance
Total compliance to prophylaxis guideline 145 (26.50) 763 (86.40) 908 (65.79) <0.001
Appropriate prophylaxis dose 304 (55.57) 673 (76.21) 977 (70.79) <0.001
Prolonged prophylactic antibiotic 339 (61.97) 35 (3.96) 374 (27.10) <0.001
Average prophylaxis duration (SD) 61.05 (33.01) 19.36 (21.01) 34.20 (32.71) <0.001

LSPG: Local surgical prophylaxis guidelines, SD: Standard deviation, ASA: American Society of Anesthesiologists

prolonged antibiotic prophylaxis decreased from
61.97% to 3.96% (Table 1, Figure 1).

Additionally, the mean duration of antibiotic pro-
phylaxis decreased from 61.05 hours to 19.36 hours
(max:69 h, min:7 h) over the 12-year study period
(p<0.001) (Table 1, Figure 2). Despite these interven-
tions placed on antimicrobial prophylaxis before and
after surgery, no cases of SSI were reported during
both periods. Furthermore, the mortality rate re-
mained unchanged (p=0.671), and the length of hospi-
tal stay showed a decreasing trend, although not sta-
tistically significant (p=0.054), with the mean length
of stay reducing from 7.3 days to 5.8 days (Table 1).

DISCUSSION
The results of this study provide valuable insights

into the impact of prolonged prophylactic antibiotic
restrictions on SSIs in thoracic surgery patients in a

country with a higher rate of SSIs caused by mul-
tidrug-resistant pathogens. Current literature sup-
ports the use of prophylactic antibiotics to reduce
the rate of SSIs, with some exceptional cases (10,
11), but emphasizes the importance of limiting its
use to a maximum of 24 hours. Prolonged antibiot-
ic prophylaxis has been shown to give no additional
benefits compared to discontinuation (4). Zay Ya et
al. proved that antimicrobial stewardship programs
were associated with reducing the consumption of
antibiotics (12). Batlle et al. conducted a study in sur-
gery departments, and they got similar results (13).
Moreover, Diaz-Madriz et al. asserted that effective
antimicrobial stewardship increases the rate of ap-
propriate prophylactic antibiotic selection and the
percentage of optimal duration, with no severe sur-
gical site infection and severe adverse reaction (14).

Despite these studies, compliance with current pro-
phylaxis practices appears to be relatively low, with

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.
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Figure 1. Appropriate antibiotic dose, prolonged prophylaxis (>24 h) and total compliance with all
antibiotic prophylaxis protocols over the years.

100 %97 4100 %98 %98 #190 80
69h
90 70
80
60
70
60 50
® 50 40 <=
& 30
30 e oo %29
20 %20.8 20
10 I 10
0 0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Figure 2. The rate of appropriate prophylactic antibiotic use and prophylactic antibiotic duration
(hours) before and after LSPG.

some studies reporting that compliance rates are reasons for inappropriate antimicrobial consump-
as low as 8% globally and also in Turkey (9, 15). The tion among physicians could be related to the lack
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of education of physicians and the population, lack
of political will, poor implementation of stewardship
programs, and lack of access to laboratory services
(16). However, this study’s findings demonstrate a re-
markable improvement in compliance with current
guidelines through the implementation of the LSPG.

Upon adopting the LSPG recommendations in 2015,
the total compliance with the guideline reached
100% (Figure 1, Figure 2), and the mortality rate
remained unchanged over the 8-year period (from
2015 to 2022) (Table 1). Furthermore, no SSI cases
were detected both before (2011 to 2014) and af-
ter (2015 to 2022) the implementation of LSPG. The
study also compared antibiotic duration, appropri-
ate dose, and overall compliance with LSPG before
and after its practice. Remarkably, the implemen-
tation of LSPG resulted in a significant reduction in
prophylactic antibiotic duration, from an average of
61 hours to 19 hours (p<0.001), and an increase in
the rate of appropriate prophylactic antibiotic doses
from 55% to 67% (p<0.001). The overall compliance
rate with LSPG significantly improved from 26% to
86% (p<0.001) after its implementation (Table 1).

Furthermore, a comparison of patient characteris-
tics between the two groups (before and after LSPG
practice) revealed interesting differences. Patients
in the “after” group were found to be older (57 vs. 54
years; p=0.001) and had a higher prevalence of co-
morbidities (68% vs. 54%; p<0.001) compared to the
previous patient group. Conversely, the previous
group had a lower ASA score (2.45 vs. 2.61; p<0.001).
Despite the potentially higher risk profile in the “af-
ter” group, the successful implementation of LSPG
resulted in positive outcomes in terms of SSIs and
compliance rates.

Infect Dis Clin Microbiol 2024; 6(1): xx-xx

The rate of prolonged antibiotic use in Tirkiye was
reported as 91.7% (15), aligning with findings from
other regions with varying rates reported in the lit-
erature, ranging from 29.5% in developed countries
to 92.5% in Africa (9). This highlights the signifi-
cance of interventions like LSPG to improve antibi-
otic usage practices and combat the growing threat
of antimicrobial resistance.

As a result of this study, it is evident that compli-
ance with current prophylaxis guidelines does not
increase the risk of SSIs or mortality. On the con-
trary, adherence to LSPG or discontinuation of pro-
longed surgical prophylaxis can lead to reduced
hospital length of stay and decreased antibiotic con-
sumption. This, in turn, can mitigate the economic
burden, the risk of antimicrobial resistance, and the
unseen side effects associated with antibiotic usage
over time. However, it is essential to acknowledge
that this study’s limitations include focusing on
a specific surgery patient group in a single center,
which may not fully represent all surgery patient
groups. However, we presented moderate to strong
evidence for the implementation of the antimicro-
bial stewardship programs for surgical prophylaxis.

In conclusion, we demonstrated the importance of
adhering to current guidelines and discontinuing
prophylactic antibiotics beyond the recommended
timeframe to effectively prevent SSIs in a region
where the prevalence of multidrug resistance is
high. With proper implementation of LSPG, we ob-
served that compliance rates with appropriate an-
tibiotic use significantly increased, with no cases of
SSIs during the study period.
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