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Introduction

Abstract: The use of antibiotics in surgical patients aims to reduce Surgical Site Infection
(SSI) so that it can reduce the number of patient admissions to hospital. Fully used
antibiotics in patient’s cancontributes to the spread of antibiotic resistance, so it is
necessary to evaluate the use of antibiotics in hospitals.Quantitative and qualitative
assessment of antibiotic use is an important metric in evaluating rational antibiotic
prescribing and controlling drug resistance. This study aims to evaluate the use of
antibiotics in surgical patients at Royal Prima Marelan Hospital based on assessing the
quantity and quality of use. This research is a retrospective study using an observational-
analytic design using a quantitative and qualitative approach with secondary data
referring to the medical records of 200 surgical patients who received antibiotic therapy
and were treated at the Royal Prima Marelan Hospital in the period June - November
2022. Quantitative analysis was carried out using the method ATC/DDD and qualitative
analysis using Gyssens criteria. Correlation analysis uses the contingency coefficient
statistical test. The results of the quantity of antibiotic use show that the total DDD /100
patient-days value is 77.6 and the quality of antibiotic use using the Gyssens criteria is
appropriate/rational, with the most widely used antibiotic being ceftriaxone and the
majority of patients' length of stay being <7 days. This research shows that age (p=0.761),
gender (p=0.920), and quality of antibiotic use (p=0.610) do not correlate with length of
stay in surgical patients at Royal Prima Marelan Hospital for the period June - November
2022.
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The Centers for Disease Control and Prevention
(CDC) estimates that more than 2.8 million antibiotic-

Antibiotics are one of the most frequently
prescribed types of drugs and have a high prevalence of
resistance in hospitals (WHO, 2020). One third of
hospitalized patients receive antibiotic therapy during
their hospital stay and around 50% of the entire course
of antibiotic therapy deemed unnecessary (Alnajjar et
al., 2022; Kumar, 2019). Misuse of antibiotics is identified
as a global public health threat because it is the main
cause of resistance to pathogenic bacteria (Li et al., 2016).
The increasingly irrational use of antibiotics has an
impact on The rapid increase in cases of drug resistance
in the world makes infections and deaths more difficult
to treat (WHO, 2021).

How to Cite:

resistant infections occur in the United States each year
and result in more than 35,000 people dying (Zhen et al.,
2021). A report in the United Kingdom predicts that the
number of victims of antibiotic resistance is increasing.
globally will reach 10 million deaths per year and cause
global economic losses of up to 100 trillion dollars in
2050 (O'Neill, 2016). The main pathogens responsible for
929,000 cases of deaths due to antibiotic resistance are
Escherichia coli, Staphylococcus aureus, Klebsiella
pneumoniae, Streptococcus pneumoniae , Acinetobacter
baumannii, and Pseudomonas aeruginosa (Murray et
al., 2022).
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Indonesia has a fairly high level of antibiotic
resistance like other Southeast Asian countries based on
surveillance results (Siahaan et al.,, 2022). Bacterial
resistance to  penicillin and sulfamethoxazole
respectively increased rapidly from 0% to 28% and 9%
to 62% in Indonesia (Kartasasmita et al., 2020). Based on
a quantitative evaluation study of antibiotic use,
Indonesia is at high risk of experiencing a significant
increase in cases of antibiotic resistance. This is based on
data on sales of medicines and use of antibiotics which
increased 2.5 times between 2000 and 2015, most of the
antibiotics used were broad spectrum penicillins,
fluoroquinolones and cephalosporins (Kartasasmita et
al., 2020). In North Sumatra , around 60% of patients
with infections experience antibiotic resistance,

The 2016 World Health Global Guidelines for the
Prevention of Septic Infections state that wound
infections are caused by bacteria entering through
incisions during surgery. This condition threatens the
lives of millions of surgical patients every year and
contributes to the spread of antibiotic resistance. In low
and middle income countries, 11% of surgical patients
are infected in the process (Van Tuong et al., 2021; WHO,
2018). Surgical antibiotic prophylaxis aims to reduce
Surgical Site Infections (SSI) or Surgical Wound
Infections (ILO). If SSI develops as a postoperative
complication, it will increase hospital length of stay,
readmission rates, and costs.

The World Health Organization (WHO) reports
that high levels of resistance in bacteria have an impact
on life-threatening bloodstream infections and an
increase in general infections in the community based on
reports from 87 countries in 2020 (WHO, 2022b).
Antibiotic resistance is an important focus because it is
associated with an increase in the duration of
hospitalization, financing, and patient mortality rates
(WHO, 2022a). This condition threatens the potential of
antibiotics to save millions of lives from infections
(Dadgostar, 2019; Malik et al., 2019). Antibiotic
resistance can occur naturally, but the use of antibiotics
is not rationally accelerate the process of occurrence of
resistant bacteria in society (Irfan et al., 2022; Nepal et
al., 2018). The effects of antibiotic resistance are found in
countries with lower and upper middle income (King et
al., 2022; Klein et al., 2018). This condition is a major
threat to public health in the 21st century (Anning et al.,
2022).

Assessment of antibiotic use is an important metric
for evaluating rational antibiotic prescribing and
controlling drug resistance. Defined Daily Dose (DDD)
is the most widely used metric to estimate and assess
drug consumption (Nunes et al., 2022). Quantitative and
qualitative evaluation or assessment is recommended as
a way to reduce antibiotic resistance, along with
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reducing the risk of drug side effects, treatment
complications, and institutional costs (Barlam et al.,
2016; Wang et al., 2020).

Based on the initial research survey, it was found
that within a period of 3 months there were 60 surgical
treatment patients who received antibiotic therapy at the
RSU. Royal Prima Marelan. The results of the initial
survey showed that all patients who received antibiotic
therapy based on the Gyssens criteria were
appropriate/rational. Patterns of antibiotic use are one
indicator for developing an explicit antimicrobial
stewardship intervention strategy plan. It is important
to understand patterns of antibiotic use to identify
appropriate stewardship interventions, the rapid
increase in cases of antibiotic resistance, and the absence
of related research at RSU. Royal Prima Merelan as a
private hospital which is a referral center for the
community, especially the city of Medan and the
community of North Sumatra in general, encourages
researchers to conduct research related to "Analysis of
the Use of Antibiotic Therapy in surgical patients at
RSU. Royal Prima Marelan”.

Method

This research is a retrospective study using an
observational-analytic design with a quantitative and
qualitative approach, namely in the form of data
collection referring to the patient's medical records. Data
collection was carried out retrospectively with the aim
of knowing patient characteristics, quantity and quality
of antibiotic use in surgical patients at Royal Prima
Marelan Hospital for the period June to November 2022.

The data collected as a whole will be collected,
analyzed, and the research results presented in table
form with specific explanations and presented at the
final stage of the research.

Result and Discussion

Antibiotics are a type of drug that is commonly
prescribed throughout the world because of its
effectiveness in treating infections caused by bacteria.
However, choosing the type of antibiotic as the right
therapy is increasingly becoming a challenge. Antibiotic
therapy is based on the characteristics of the patient,
type of drug, and microorganisms, which are known as
the basic foundations in treating infections (cornerstones
of a triangle) (Antibiotic resistance threats in the United
States, 2019). The use of antibiotics aims to cure various
types of infections caused by germs or bacteria. The
choice of type and category of antibiotic must be
adjusted to the bacteria causing the infection, to ensure
effective use of antibiotics and prevent resistance. In
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addition, the choice of antibiotic type, route of
administration,

According to a study conducted by Jamiati et al.
(2019), the selection of antibiotics is carried out by
considering information about the cause of the disease,
laboratory test results reports, pharmacokinetic and
pharmacodynamic characteristics of antibiotics that are
available at an affordable cost, liver function problems,
blood clotting disorders, and possible kidney conditions
affected (Jamiati et al., 2019). Pattern of antibiotic use in
surgical patients at RSU. Royal Prima Marelan for the
period June-November 2022 shows that the most widely
used antibiotic therapy is cephalosporin class
antibiotics, with the most widely used type of drug
being ceftriaxone (30.0%). The results of this study are in
line with the results of previous research on infectious
patients in the internal medicine ward of Dr. H.

Research was also carried out on surgical patients
at one hospital. The private sector in the city of Surabaya
shows that the use of antibiotics is dominated by
ceftriaxone (J01DDO04) (Octavianty et al.,, 2021). Other
research that shows the results that ceftriaxone is the
most widely used type of antibiotic is research
conducted on digestive surgery patients at RSUP dr.
Kariadi with a result of 59.4% and research conducted
by Desvita in the surgical ward of RSUP dr. Kariadi with
a percentage of ceftriaxone use of 80%, followed by
cefazolin and cefotaxime (Rachmaputri et al., 2015). The
type of antibiotic most frequently used and the
treatment of choice is ceftriaxone (77.16%).

Ceftriaxone, as a type of third generation
cephalosporin, has broad spectrum activity (Harwiyanti
etal., 2022). Previous research stated that among various
types of antibiotics, ceftriaxone has advantages in
antimicrobial action. The half-life of injected ceftriaxone
is 5-11 hours and no repeat administration is required
for prophylaxis. Repeated administration is treatment,
not prophylaxis (Sadeeqa, 2019). The antibiotic
ceftriaxone is the main choice for most surgical patients
because it has advantages, including the following
(Farizal et al., 2016).

Findings that differ from the research results
include research conducted on Orthopedic Surgery
patients at the Prof. Infection Center Hospital. Dr.
Sulianti Saroso January-July 2019 which shows that the
most widely used antibiotic as empirical therapy or
surgical ~ prophylaxis is  Ampicillin/Sulbactam
(Wulandani et al., 2021). Based on Drug Information
literature, second and third generation cephalosporins
are not significantly better compared to The first
generation. This shows that the high use of ceftriaxone
as definitive therapy is contrary to the rules stipulated
by the Regulation of the Minister of Health of the
Republic of Indonesia (Permenkes RI). According to
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Minister of Health Regulation no. 2406 of 2011, The use
of antibiotics for definitive therapy should prioritize the
selection of antibiotics with a narrow spectrum. Thus,
the wider use of ceftriaxone as definitive therapy is not
in accordance with established guidelines (Sugihantoro
et al., 2020).

Profile of antibiotic use in surgical patients at RSU.
Royal Prima Marelan for the period June- November
2022, the next most common are metronidazole (15.0%)
and cefotaxime (13.5%). The findings of this study are
also in line with the results of research on diabetic ulcer
patients undergoing treatment at the Abdul Wahab
Sjahranie Samarinda Regional General Hospital (RSUD).
This research shows that the most commonly used
group of antibiotics is cephalosporin (54.43%) and
followed by metronidazole (52%) (Rahmawati et al.,
2018). Metronidazole is an antibiotic with a broad
spectrum that has the ability to fight bacteria. gram
positive and gram negative. Therefore, this drug is used
as an initial antibiotic choice (empirical therapy) before
carrying out a bacterial culture test, to determine the
most suitable antibiotic for the bacteria found in the
patient (definitive therapy). Apart from that,
metronidazole has an effective mechanism of action
against protozoa, so this is a consideration factor in
using metronidazole as empirical therapy (Fahrurroji et
al., 2020). The results of research conducted on Surgical
Site Infection (SSI) cases show that administration of
metronidazole after surgery significantly reduced
symptoms of wound infection, including fever,
abnormal discharge from the incision, incision opening,
and cellulitis within a week after delivery. In the second
week, the results became even more prominent.
Metronidazole has broad spectrum coverage and high
oral biodisability, and is well tolerated,

Cefotaxime is a beta-lactam antibiotic that was first
synthesized in 1976 and has been approved by the FDA
to treat gram-positive, gram-negative, and anaerobic
bacteria. Its broad-spectrum antibacterial activity is
useful in treating susceptible types of bacteria in the
lower respiratory tract, genitourinary tract, central
nervous system, intra-abdominal infections, bone and
joint infections, skin infections, gynecological infections,
and sepsis. Cefotaxime may also be used
prophylactically before surgery to prevent surgical
infections. Cefotaxime is a bactericidal agent whose
mechanism of action is by binding to penicillin-binding
proteins (PBPs) via the beta-lactam ring and inhibiting

transpeptidation activity in the synthesis of
peptidoglycan cell walls of susceptible bacterial
organismes.

Cefotaxime, which is a third generation

cephalosporin, is able to effectively fight many gram-
negative organisms which cause increasingly frequent
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nosocomial infections, as well as anaerobic bacteria
which are also often the cause. Administration of one
dose of cefotaxime (1 g or 2 g) 30 minutes before surgery
has been shown to be effective as infection prophylaxis
after gastrointestinal, biliary, obstetric, gynecological
and genitourinary procedures, and helps prevent
surgical wound infections (Kannaki et al., 2021).

In cases of severe surgical infections, intravenous
administration of antibiotics is recommended to ensure
adequate drug levels in the blood. Absorption of drugs
via other routes in patients with severe infections is
usually inconsistent, especially when digestion is not
functioning properly. Other administration method
options can be considered after the patient's condition
improves.

Quantitative evaluation through ATC (Anatomical
Therapeutic Chemical) is a drug classification system
based on pharmacology, chemical compounds and
therapeutic function. This system was developed by the
World Health Organization (WHO) and can be
interpreted in units of DDD/100 patient-days. DDD
(Defined Daily Dose) evaluation is the average dose per
day assumed when using antibiotics for certain
indications in adults. The ATC/DDD method is a
quantitative method for calculating antibiotic use
recommended by WHO. In this research, this method is
used to analyze and measure antibiotic use based on
ATC and DDD categories (Rachmawati et al., 2020).

The results of this study showed that there were 10
variations in the use of antibiotics used as treatment for
surgical patients at RSU. Royal Prima Marelan with
totalthe DDD/100 patient-days value was 77.6.The
largest DDD/100 patient-days value was ceftriaxone,
namely 24.28, followed by levofloxacin at 12.5 and
cefotaxime at 10.44.Research was also carried out on
surgical patients at one hospital. The private sector in the
city of Surabaya showed that antibiotic use was
dominated by ceftriaxone (J01IDD04) with a significant
total DDD/100 patient-days value. In the pre-operative
phase, the quantity of ceftriaxone used was 17.95
DDD/100 patient-days, while in the surgical and post-
operative phases, this figure increased to 23.57 and 23.22
DDD/100 patient-days (Octavianty et al., 2021).

Previous studies also provided results similar to
this research. Calculation of the DDD (defined daily
dose) value for the use of prophylactic antibiotics with a
total length of stay of 52 days shows that the class of
prophylactic antibiotics with the highest use is third
generation cephalosporins, especially ceftriaxone
(J01DD04) with a total use of 25 DDD/100 patient-days.
The percentage of ceftriaxone use reached 59.77%. This
shows that ceftriaxone was the antibiotic most widely
used as prophylaxis in patients during that period
(Nisak et al., 2022).
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Similar results were also seen in research conducted
on Orthopedic Surgery patients at Abdul Wahab
Sjahranie Hospital Samarinda which showed that the
use of ceftriaxone in 2017 was the highest, the value
DDD/100 patient-daysreached 20.21. This indicates that
out of every 100 inpatients, around 20 patients receive a
dose of the antibiotic ceftriaxone of 2000 mg every day.
This finding is in line with the results of previous
research which also found that third generation
cephalosporin antibiotics, especially ceftriaxone, had the
highest number of prescriptions DDD/100 patient-
daysamounting to 61.63. Another study also showed
that consumption of cephalosporin antibiotics,
especially the third generation, has value DDD/100
patient-daysreached 35.8. In this study, it was seen that
of the total use of cephalosporins, 21% were third
generation, 20.8% first generation, and 15.2% second
generation. Another study conducted by Fazriyah on
appendectomy patients showed that the highest
antibiotic use was ceftriaxone with value DDD/100
patient-days is 46.52 (Fitriyani et al., 2018).

The results of this study show that totalDDD/100
patient-dayshigher than research conducted at St.
Elisabeth Semarang during the period October -
December 2019 which shows the totalDDD /100 patient-
daysreached 18.17. Apart from that, totalDDD/100
patient-daysin  this study also exceeded the
totalDDD/100 patient-daysat Ngudi Waluyo WIlingi
Blitar Regional Hospital, it was 47.30, as well as in
research conducted at Dr. H. Slamet Martodirdjo
Pamekasan who shows the totalDDD/100 patient-days
is76.03 (Norcahyanti et al., 2019; Ridwan et al., 2019;
Rukminingsih et al., 2021).

Different results were also found in research
conducted on surgical inpatients at Airlangga
University Hospital which showed that cefazolin was
the antibiotic that had the highest DDD rate, reaching
69.08 per 100 operations. This means that the average
use of cefazolin in each surgical procedure is 0.69 times
the standard DDD dose set by WHO, namely 3 grams
(Pratama et al., 2019).

The level of antibiotic use will be linearly aligned
with the recorded DDD (Dose Defined Daily) value. The
lower the amount of antibiotics used, this indicates a
more selective approach in prescribing antibiotics by
doctors. This illustrates that antibiotic prescribing is
closer to the principles of rational antibiotic use
(Fitriyani et al., 2018; Pratama et al., 2019).

The qualitative evaluation method for antibiotic use
in Indonesia that has been approved by the Indonesian
Ministry of Health is the Gyssens method. The Gyssens
method was chosen because it has more specific aspects
for evaluating every important parameter related to
antibiotic use, such as indication, effectiveness, safety,
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price and antibiotic spectrum. This method also
considers the length of treatment, dose, interval,
administration route, and administration time. The aim
of the Gyssens method is to assess whether the quality
of antibiotic use by patients is appropriate or not in
accordance with established standards. The Gyssens
method is the standard for qualitative evaluation in
antibiotic prescribing. The advantages of this method
are its accuracy and higher level of detail, so that we can
evaluate the use of antibiotics more precisely. This helps
prevent the development of antibiotic resistance. In
addition, the use of this method in evaluating antibiotic
use allows an assessment of the rational use of
antibiotics (category 0) and the irrational use of
antibiotics (categories I-VI) (Efrilia et al., 2023).

The flow of assessing the rationality of antibiotic
use based on the Gyssens criteria starts with category VI,
namely checking whether there is incomplete secondary
data that cannot be evaluated. If there is incomplete
secondary data, the assessment continues to category V,
and so on until it reaches category I. If the secondary
data is not included in categories I-VI, then it can be
concluded that the use of antibiotics is classified in
category 0, which means that the use of antibiotics has
been precise and rational (Belinda et al., 2021).

The results of this study show that based on the
Gyssens category, the use of antibiotics in surgical
patientsat RSU. Royal Prima Marelan period June -
November 2022almost all (93%) are oncategory 0, which
means that the use of antibiotics is carried out
appropriately or rationally. Antibiotic therapy is
considered appropriate if it meets the criteria for
categories VI-I according to the Gyssens criteria line. The
use of antibiotics is considered appropriate based on the
accuracy of indications for use, selection of antibiotics
based on effectiveness, toxicity, price and spectrum,
duration of administration, dose, interval, route and
time of administration (Anggraini et al., 2020). These
results are in line with research conductedin the oral
surgery clinic at Padjadjaran University, Bandung City,
the oral dental hospital showed significantly higher
antibiotic rational results, namely 75.32% (Belinda et al.,
2021). The results of research conducted at BDH
Hospital for the 2016 period showed similar results, The
quality of antibiotic use in post-surgical patients who
meet the Gyssens category of appropriate or rational use
of antibiotics is dominant although not significant
(59.7%) (Sugihantoro et al., 2020). Similar findings were
also shown in the assessment of the rationality of
antibiotics at Loa Janan Community Health Center.
Antibiotic prescriptions were in category 0 as many as
53 cases (66.25%) (Ramlah et al., 2021).

The high rationality or accuracy of antibiotic use in
this study may be due to the attention given by various
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parties to the use of antibiotics. Writing antibiotic
prescriptions based on guidelines and literature,
monitoring and evaluating antibiotic use is carried out
carefully by the team involved. However, different
percentage results in research literature reviews show
variations that may be caused by differences in target
place, scope, time, and research methods used (Efrilia et
al., 2023). Evaluation with the Gyssens method can be
carried out continuously to prevent antibiotic resistance.
In an effort to improve the quality of antibiotic use, all
parties must play an active role. This includes
preventing antibiotic overdose to avoid the risk of
toxicity and unwanted side effects. Subdose prevention
can also help reduce the risk of antibiotic resistance,
speed patient recovery, and prevent therapy failure.
Through ongoing evaluation and appropriate
prevention efforts, the development of antibiotic
resistance can be minimized and patient treatment
outcomes can be improved. The assessment of
antibiotics, both rational and irrational, is based on
indication, dose, duration, type selection, and other
factors. Antibiotic administration can be divided into
several types, including empirical, definitive and
prophylactic therapy. Prophylactic therapy involves
administering antibiotics 30 minutes to 1 hour before
surgery in the absence of signs of infection. Empiric
therapy is used within a 72-hour period during initial
treatment when culture results are not yet known.
Definitive therapy is given after the type of bacteria and
its resistance pattern have been identified (Ramlah et al.,
2021).

Rational use of drugs refers to the appropriate use
of drugs, taking into account clinical needs, appropriate
doses, and also economical costs, especially for certain
patient groups or communities (Ramlah et al., 2021).
Excessive and inappropriate use of antibiotics
inappropriate use can have serious impacts such as
increased treatment costs, failure in therapy, drug
toxicity, and drug interactions (Titus et al., 2019).
Irrational use of antibiotics creates a number of
significant problems and poses a global threat to public
health, especially in terms of bacterial resistance to
antibiotics. The main cause of antibiotic resistance lies in
its very widespread and inappropriate use. About 80%
of the total antibiotics consumed for human needs, and
nearly 40% of that use was based on inappropriate
indications. Factors that trigger resistance include
inappropriate (irrational) use, such as short treatment or
single treatment which ultimately causes resistance
when compared with combination therapy. Apart from
that, the large-scale sale of drugs by pharmaceutical
companies, as well as the influence of globalization
which triggers the exchange of goods and expands the
distribution of antibiotics also contributes (Jamiati et al.,
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2019). The large-scale sale of drugs by pharmaceutical
companies, as well as the influence of globalization
which triggers the exchange of goods and expands the
distribution of antibiotics also contributes (Jamiati et al.,
2019).

The Ministry of Health of the Republic of Indonesia
explains that 40-62% of antibiotic use is inappropriate,
and around 30-80% of this use is not in accordance with
the correct indications, which has the potential to cause
health problems, especially in terms of bacterial
resistance to antibiotics. This is caused by non-
compliance with regulations and a lack of vigilance in
health service standards, both in hospitals and in
community health centers (Arrang et al, 2019).
Examples of irrational prescribing practices that are
often encountered in daily practice by personnel health
includes indications of inappropriate medication, such
as the wrong dose, inappropriate administration
method, and incorrect duration of administration, as
well as expensive treatment (Dewi et al., 2018).

There are several factors that influence the duration
of treatment for surgical patients. These factors include
the type of operation, infection of the surgical wound,
complications that may arise as a result of the operation,
patient age, type of financing, patient occupation, as well
as administrative policies adopted by the hospital.
Rochfika (2019) stated that one of the factors that
influences the duration of hospital treatment is age. The
older a patient is, the longer their inpatient treatment
tends to be. Age or longevity is a measure of time used
to identify the length of time an object or creature, both
living and dead. The age groups that are more
susceptible to disease are toddlers and the elderly.
Toddlers' immune systems are not yet fully developed
so they are more susceptible to infection.

This study shows a bivariate analysis of the
correlation between age characteristics andlength of stay
in patientsobtained p-value =0.761, then it can be
concluded that age characteristics are not correlated
withLength of stay in surgical patients at RSU. Royal
Prima Marelan period June - November 2022. The results
of this research are in line with research conducted in
post-surgical inpatient care at the Prof. Orthopedic
Hospital. Dr. R. Soeharso Surakarta who showed that
there was no relationship between the age of long bone
fracture patients and the length of stay after surgery
with p-value = 0.363 (p > 0.05). (Rozi, Tekwan and
Nugroho, 2021) This finding is also supported by
research conducted conducted at Klungkung Regional
Hospital, it was found that there was no significant
relationship (p = 0.270) between age and length of stay
of the patient (Darmapadmi et al., 2018).

A short length of stay in hospital has an impact on
lower physiological reserves, especially in older
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individuals, compared to younger individuals. This
decrease in physiological reserves can result in elderly
patients having difficulty maintaining body balance
(homeostasis), which in the end can lead to life-
threatening conditions, but this condition is not
absolutely caused by age. A longer hospitalization
period indicates disease complications or the presence of
comorbid diseases affecting the patient. Therefore, the
disease in question requires more prolonged treatment
in the treatment process (Wanadiatri et al., 2021). The
results of this study do not match the initial expectations
in the hypothesis, namely that the patient's age is related
to the duration of hospitalization in surgical patients.
This is caused by other factors that play a role in
influencing the length of stay for surgical patients, not
only limited to age. There are other intrinsic and
extrinsic factors that also have an influence on the
duration of treatment for surgical patients.

The absence of a relationship between age and
duration of patient hospitalization in the study results
may be due to the limitations of the subjects studied. In
addition, variations in the age susceptibility range of the
patients studied and differences in age grouping criteria
could also influence these differences.

Various factors have an influence on the healing
process, including age, gender, nutritional conditions,
medical conditions before and after surgery such as
anemia, diabetes, hepatitis, kidney failure, anesthesia
score, fatigue during surgery, suture solubility, type of
surgery performed (elective or emergencies), infections
in surgical wounds, and increased intra-abdominal
pressure (Velnar et al., 2019). The Hungu theory explains
that gender (sex) refers to biological differences between
female and male individuals that have existed since
birth. Sex is related to the physical characteristics
between men and women, where men produce sperm
while women produce eggs, as well as having unique
biological functions such as menstruation, the ability to
get pregnant, and breastfeeding.

The statistical analysis of this research shows a
correlation between gender characteristics andlength of
stay in surgical patientsobtained p-value =0.920,Thus it
can be stated that gender is not correlated withLength of
stay in surgical patients at RSU. Royal Prima Marelan
period June - November 2022. The results of research
conducted at Mardi Rahayu Kudus Hospital in 2021 are
in line with the results of this study by showing that
there is no correlation between gender and the duration
of inpatient treatment. The correlation coefficient (rho)
value of 0.150 indicates that there is a weak relationship
between the two factors, with a positive relationship
direction (Sari et al., 2022). Statistical analysis uses the
Chi-Square test and also another alternative test, namely
the Fisher Exact Test with levels The significance of p <
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a (0.05) in previous research was that results showed
that the p value = 0.178. This indicates that the
hypothesis is rejected, which means there is no
significant relationship between gender and the length
of the patient's inpatient stay. These results are also in
line with previous research.

Assessment of the quality of antibiotic use using the
Gyssen criteria is an evaluation tool to monitor and
evaluate the rational use of antibiotics and according to
indications. These criteria involve the selection of
appropriate antibiotics as well as the achievement of
therapy related to the rational use of antibiotics. The
results of research conducted by Fetri in 2018 showed
that administering antibiotic therapy empirically
without following the 2007 ATS/IDSA guidelines had a
10.25 times higher risk of prolonging the length of stay
in hospital compared to administering antibiotics based
on guidelines. A study conducted by Ellen in 2014
suggested that the goal of reducing the duration of
hospitalization = could be  achieved through
implementing guidelines for antibiotic use.

Statistical analysis of this study shows a correlation
between the quality of antibiotic use andlength of stay in
surgical patientsobtained p-value =0.920,Thus it can be
stated that the quality of antibiotic use is not correlated
withLength of stay in surgical patients at RSU. Royal
Prima Marelan period June - November 2022. Research
conducted at the Sultan Agung Islamic Hospital also
showed similar results, where there was no relationship
between the quality of antibiotic use and the patient's
length of stay (p=0.53) at the Sultan Agung Islamic
Hospital, Semarang. This research reveals that
lengthening the duration of hospitalization may be
related to gender factors and the number of antibiotic
prescriptions given. Atmojo et al. (2018) findings that are
different from this research are shown in the results of
research conducted on patients at the Regional General
Hospital Dr. H. Abdul Moeloek in 2021 which shows
that there is a relationship between the quality of
antibiotic use and the patient's length of stay (Silalahi,
2022).

Appropriate and rational use of antibiotics has the
potential to reduce the consequences of disease,
especially infectious diseases. On the other hand,
uncontrolled and irrational use of antibiotics can result
in more serious impacts, such as increasing resistance to
antibiotics and potentially prolonging hospital stays.
(Atmojo et al., 2018).

Conclusion
Based on the results of research conducted on 200

medical records of surgical patients at RSU. Royal Prima
Marelan for the period June - November 2022 can be
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concluded that: a) Mayo Ritasurgical patients at RSU.
Royal Prima Marelan for the period June - November
2022 is male. b) Mayo Ritasurgical patients at RSU. Royal
Prima Marelan for the period June - November 2022 has
an age range of 36 - 45 years. c¢) MayoRitasurgical
patients at RSU. Royal Prima Marelan for the period
June - November 2022 has a length of stay of <7 days. d)
The most widely used antibiotics in surgical patients at
RSU. Royal Prima Marelan for the period June -
November 2022 is ceftriaxone, followed by
metronidazole and cefotaxime. e) Appropriate use of
antibioticsin surgical patients at RSU. Royal Prima
Marelan for the period June - November 2022 is 93%. f)
Inappropriate timing of antibiotic administration in
surgical patients at RSU. Royal Prima Marelan for the
period June - November 2022 is 0%. g) Inappropriate
doses and routes of antibiotic administration in surgical
patients at RSU. Royal Prima Marelan for the period
June - November 2022 is 2%. h) Inappropriate duration
of antibiotic administrationin surgical patients at RSU.
Royal Prima Marelan for the period June - November
2022 is 0%. i) Inappropriate selection of antibioticsin
surgical patients at RSU. Royal Prima Marelan for the
period June - November 2022 is 7%. j) Inappropriate
indications for administering antibiotics to surgical
patients at RSU. Royal Prima Marelan for the period
June - November 2022 is 5%. k) Quantity of patient
antibiotic use surgery at RSU. Royal Prima Marelan for
the period June - November 2022 showsthe total
DDD/100 patient-days value was 77.6. 1) Quality of
patient antibiotic use surgery using criteria Gyssens at
RSU. Royal Prima Marelan for the period June -
November 2022 is appropriate/rational. m) There is no
correlation betweenage withlong inpatientpatient
surgery at RSU. Royal Prima Marelan for the period June
- November 2022 with p-value = 0.761. n) There is no
correlation betweengender withlong inpatientpatient
surgery at RSU. Royal Prima Marelan for the period June
- November 2022 with p-value = 0.920. o) There is no
correlation betweenquality prolonged use of antibiotics
inpatientpatient surgery at RSU. Royal Prima Marelan
for the period June - November 2022 with p-value =
0.761.

Acknowledgments
Thank you to all parties who have helped in this research so
that this article can be published.

Author Contributions
All authors contributed to writing this article.

Funding
No external funding.

Conflicts of Interest
No conflict interest.

11814



Jurnal Peneliatian Pendidikan IPA (JPPIPA)

References

Alnajjar, M. S., Jawhar, D. S., Aburuz, S., Saeed, D. A, &
Ibrahim, A. H. (2022). Point prevalence survey of
antibiotic utilization in secondary care hospital in
the United Arab Emirates. Pharmacy Practice, 20(3),
01-06.
https:/ /doi.org/10.18549/PharmPract.2022.3.268
5

Anggraini, W. Candra, T. M., Maimunah, S., &
Sugihantoro, H. (2020). Evaluasi Kualitatif
Penggunaan Antibiotik pada Pasien Infeksi
Saluran Kemih dengan Metode Gyssens.
KELUWIH: Jurnal Kesehatan Dan Kedokteran, 2(1), 1-
8. https://doi.org/10.24123 / kesdok.V2i1.2876

Anning, A. S., Baah, E., Buabeng, S. D., Baiden, B. G,
Aboagye, B., Opoku, Y. K., Afutu, L. L., & Ghartey-
Kwansah, G. (2022). Prevalence and antimicrobial
resistance patterns of microbes isolated from
individuals attending private diagnostic centre in
Cape Coast Metropolis of Ghana. Scientific Reports,
12(1), 14282. https:/ /doi.org/10.1038 /s41598-022-
18595-w

Arrang, S. T., Cokro, F., & Sianipar, E. A. (2019).
Penggunaan Antibiotika yang Rasional pada
Masyarakat Awam di Jakarta Rational Antibiotic
Use by Ordinary People in Jakarta. Jurnal Mitra,
3(1), 73-82.
https:/ /doi.org/10.25170/mitra.v3i1.502

Barlam, T. F., Cosgrove, S. E., Abbo, L. M., MacDougall,
C., Schuetz, A. N., Septimus, E. J., Srinivasan, A.,
Dellit, T. H., Falck-Ytter, Y. T., Fishman, N. O.,
Hamilton, C. W., Jenkins, T. C., Lipsett, P. A,
Malani, P. N., May, L. S., Moran, G. J., Neuhauser,
M. M., Newland, J. G., Ohl, C. A,, ... Trivedi, K. K.
(2016). Implementing an Antibiotic Stewardship
Program: Guidelines by the Infectious Diseases
Society of America and the Society for Healthcare
Epidemiology of America. Clinical Infectious
Diseases, 62(10), ebl-e77.
https:/ /doi.org/10.1093/cid / ciw118

Belinda, R., Subarnas, A., & Mutiara, I. (2021). Rasional
penggunaan antibiotik menggunakan metode
Gyssens pada pasien poli bedah mulut. Farmaka,
20(2), 53-59.
https:/ /doi.org/10.24198 /farmaka.v20i2.38780

Dadgostar, P. (2019). Antimicrobial Resistance:
Implications and Costs. Infection and Drug
Resistance, Volume 12, 3903-3910.
https:/ /doi.org/10.2147 /IDR.5234610

Darmapadmi, L. P. K., Widarsa, I. K. T., & Mulyawan, K.
H. (2018). Analisis Determinan Lama Rawat Inap
Pasien Stroke Di Rumah Sakit Pendahuluan Stroke
merupakan penyakit yang memerlukan biaya

Desember 2023, Volume 9 Issue 12, 11808-11817

besar dalam proses perawatan dan rehabilitasi .
Lama rawat di rumah sakit merupakan faktor
utama yang mempengaruhi beban biaya pas. Arc.

Com.  Health, 5(1), 1-8. Retrieved from
https:/ /ojs.unud.ac.id/index.php/ach/article/do
wnload/58515/34086

Dewi, M. A. C,, & Farida, Y. (2018). Tingkat Pengetahuan
Pasien Rawat Jalan Tentang Penggunaan
Antibiotika di Puskesmas Wilayah Karanganyar.
JPSCR : Journal of Pharmaceutical Science and Clinical
Research, 3(1), 27.
https:/ /doi.org/10.20961/jpscr.v3i1.15102

Efrilia, D., Carolia, N., Mustofa, S., & Januari, ; |. (2023).
Metode Gyssens Sebagai Pilihan Utama Dalam
Evaluasi Penggunaan Antibiotik di Indonesia.
Medula, 13(1), 14. Retrieved from
http:/ /www .journalofmedula.com/index.php/m
edula/article/download/526/456 /3226

Fahrurroji, A., Wijianto, B.,, & Styawan, A. (2020).
Formulasi dan Evaluasi Hidrogel Mukoadhesif
Metronidazole Menggunakan Kombinasi Kitosan
dan Natrium Karboksimetilselulosa. Jurnal Sains
Dan Kesehatan, 2(3), 151-158.
https://doi.org/10.25026/jsk.v2i3.118

Farizal, 1., Prasetyo, S. A. & Lestari, E. S. (2016).
Perbandingan Pemakaian Ceftriaxone Terhadap
Infeksi Luka Operasi Pada Pasien Apendisitis
Akut Non Komplikata Yang Dilakukan
Laparatomi Dan Laparaskopi Apendiktomi. Jurnal
Kedokteran Diponogoro, 5(4), 1007-1012.
https:/ /doi.org/10.14710/ dmj.v5i4.14462

Fitriyani, Ramadhan, A. M., & Mahmudah, F. (2018).
Studi Penggunaan Antibiotik Berdasarkan
ATC/DDD Pada Pasien Bedah Orthopedi Di

RSUD Abdul Wahab Sjahranie Samarinda.
Proceeding  of  Mulawarman  Pharmaceuticals
Conferences, 8(1), 207-213.

https:/ /doi.org/10.25026 / mpc.v8il.325
Harwiyanti, N. T., Nugraha, D. P., & Amalia, A. (2022).
Analisis Efektivitas Cefazoline dan Ceftriaxone
sebagai Antibiotik Profilaksis Bedah Sesar di RSIA
Trisna Medika Tulungagung Periode Oktober-
Desember 2021. Jurnal Sains Dan Kesehatan, 4(5),
500-510. https:/ /doi.org/10.25026/jsk.v4i5.1272
Irfan, M., Almotiri, A, & AlZeyadi, Z. A. (2022).
Antimicrobial Resistance and Its Drivers—A
Review. Antibiotics, 11(10), 1362.
https://doi.org/10.3390/ antibiotics11101362
Jamiati, J., Abadi, H., & Sari, M. (2019). Evaluasi
Peresepan Antibiotik Pada Pasien Rawat Jalan di
Puskesmas Dabun Gelang Kabupaten Gayo Lues.
Jurnal Dunia Farmasi, 3(3), 115-122.
https://doi.org/10.33085/jdf.v3i3.4482
Kannaki, R., & Subalakshmi, N. (2021). Single Dose of

11815



Jurnal Peneliatian Pendidikan IPA (JPPIPA)

Cefotaxime in Preventing Surgical Site Infections
in Abdominal Surgery: A Prospective Study.
International Journal of Scientific Study, 8(12), 171-
174.

Kartasasmita, C. B., Rezeki Hadinegoro, S., Kurniati, N.,
Triasih, R., Halim, C, & Gamil, A. (2020).
Epidemiology, Nasopharyngeal Carriage,
Serotype Prevalence, and Antibiotic Resistance of
Streptococcus pneumoniae in Indonesia. Infectious
Diseases and Therapy, 9(4), 723-736.
https:/ /doi.org/10.1007 /s40121-020-00330-5

King, T., Schindler, R., Chavda, S., & Conly, J. (2022).
Dimensions of poverty as risk factors for
antimicrobial resistant organisms in Canada: a
structured  narrative review.  Antimicrobial
Resistance & Infection  Conmtrol, 11(1), 18.
https:/ /doi.org/10.1186/s13756-022-01059-1

Klein, E. Y., Van Boeckel, T. P., Martinez, E. M., Pant, S.,
Gandra, S., Levin, S. A., Goossens, H. &
Laxminarayan, R. (2018). Global increase and
geographic convergence in antibiotic consumption
between 2000 and 2015. Proceedings of the National
Academy of Sciences, 115(15), 3463- 3470.
https:/ /doi.org/10.1073 /pnas.1717295115

Kumar, Y. (2019). Antimicrobial Resistance: A Global
Threat. Intechopen.

Li, R, Xiao, F., Zheng, X., Yang, H., Wang, L., Yin, D.,
Yin, T., Xin, Q., & Chen, B. (2016). Antibiotic
misuse among children with diarrhea in China:
results from a national survey. Peer], 4(11), e2668.
https:/ /doi.org/10.7717 / peerj.2668

Malik, B., & Bhattacharyya, S. (2019). Antibiotic drug-
resistance as a complex system driven by socio-
economic growth and antibiotic misuse. Scientific
Reports, 9I(1), 9788.
https:/ /doi.org/10.1038/s41598-019-46078-y

Murray, C.J. L., Ikuta, K. S., Sharara, F., Swetschinski, L.,
Robles Aguilar, G., Gray, A., Han, C., Bisignano,
C., Rao, P., Wool, E., Johnson, S. C., Browne, A. ],
Chipeta, M. G., Fell, F., Hackett, S., Haines-
Woodhouse, G., Kashef Hamadani, B. H.,,
Kumaran, E. A. P., McManigal, B., ... Naghavi, M.
(2022). Global burden of bacterial antimicrobial
resistance in 2019: a systematic analysis. The Lancet,
399(10325), 629-655.
https:/ /doi.org/10.1016/50140-6736(21)02724-0

Nepal, G., & Bhatta, S. (2018). Self-medication with
Antibiotics in WHO Southeast Asian Region: A
Systematic Review. Cureus, 10(4).
https:/ /doi.org/10.7759/ cureus.2428

Nisak, N. A., Yulia, R., Hartono, R., & Herawati, F.
(2022). Evaluasi Penggunaan Antibiotik pada
Pasien Bedah Bersih Terkontaminasi di Rumah
Sakit Bhayangkara Surabaya. Jurnal Pharmascience,

Desember 2023, Volume 9 Issue 12, 11808-11817

9(1), 1. https:/ /doi.org/10.20527 /jps.v9i1.10107

Norcahyanti, 1., Rachmawati, S., & Imaniar, H. (2019).
Evaluasi Pengqunaan Antibiotik pada Pasien Anak
Rawat Inap di RSUD Ngudi Waluyo Wlingi Blitar
dengan Metode ATC/DDD. Universitas Jember.

Nunes, P. H. C,, Moreira, J. P. de L., Thompson, A. de F.,,
Machado, T. L. da S., Cerbino-Neto, J., & Bozza, F.
A. (2022). Antibiotic Consumption and Deviation
of Prescribed Daily Dose From the Defined Daily
Dose in Critical Care Patients: A Point-Prevalence
Study. Frontiers in Pharmacology, 13(June), 1-9.
https://doi.org/10.3389/fphar.2022.913568

O'Neill, J. (2016). Antimicrobial Resistance : Tackling a
crisis for the health and wealth of nations. Review
on Antimicrobial Resistance, December, 1-16.
Retrieved from https:/ /amr-
review.org/sites/default/files/ AMR

Octavianty, C., Yulia, R., Herawati, F., & Wijono, H.
(2021). Profil Penggunaan Antibiotik Profilaksis
pada Pasien Bedah di Salah Satu RS Swata Kota
Surabaya. Media Kesehatan Masyarakat Indonesia,
20(3), 168-172.
https:/ /doi.org/10.14710/mkmi.20.3.168-172

Pratama, N. Y. I, Suprapti, B., Ardhiansyah, A. O., &
Shinta, D. W. (2019). Analisis Penggunaan
Antibiotik pada Pasien Rawat Inap Bedah dengan
Menggunakan Defined Daily Dose dan Drug
Utilization 90% di Rumah Sakit Universitas
Airlangga. Indonesian Journal of Clinical Pharmacy,
8(4), 256.
https:/ /doi.org/10.15416/1jcp.2019.8.4.256

Rachmaputri, J., & Kusumawati, N. R. (2015). Kualitas
Penggunaan Antibiotik Pada Pasien Bedah
Digestif di RSUP Dr Kariadi Semarang’. Jurnal
Media Medika Muda Jurnal Kedokteran Diponegoro,
4(4), 112254. Retrieved from
https:/ /www.neliti.com/id/publications/112254
/.

Rachmawati, S., Fazeri, R. L., & Norcahyanti, I. (2020).
Gambaran Penggunaan Antibiotik di Bangsal
Penyakit Dalam RSUD Bangil Kabupaten
Pasuruan. JPSCR: Journal of Pharmaceutical Science
and Clinical Research, 5(1), 12.
https:/ /doi.org/10.20961/jpscr.v5il.35254

Rahmawati, M., Maulidya, V., & Ramadhan, A. M.
(2018). Kajian Kesesuaian Pemilihan Antibiotik
Empiris pada Pasien Ulkus Diabetikum Di
Instalasi Rawat Inap Rumah Sakit Abdul Wahab
Sjahranie Samarinda. Proceeding of Mulawarman
Pharmaceuticals Conferences, §(November), 119-127.
https://doi.org/10.25026 /mpc.v8il.313

Ramlah, S. T., Nur, D., & Hanifa, C. (2021). Rasionalitas
Penggunaan Antibiotik Pada Pasien Rawat Jalan
Di Puskesmas Loa Janan Tahun 2020. Borneo

11816



Jurnal Peneliatian Pendidikan IPA (JPPIPA)

Studies and Research, 3(1), 1002-1010. Retrieved
from

https:/ /journals.umkt.ac.id/index.php/bsr/articl
e/view /2791

Ridwan, A., Narulita, L., Widyadji, E. D., & Suharjono, S.
(2019). Analisis Penggunaan Antibiotika pada
Pasien Penyakit Dalam di RSUD Dr. H. Slamet
Martodirdjo =~ Pamekasan  dengan  Metode
ATC/DDD. Jurnal Sains Farmasi & Klinis, 6(3), 237.
https:/ /doi.org/10.25077 /jstk.6.3.237-242.2019

Rukminingsih, F., & Apriliyani, A. (2021). Analisis
Penggunaan Antibiotik Pada Pasien Anak di
Ruang Theresia Rumah Sakit ST. Elisabeth
Semarang Dengan Metode ATC/DDD. Jurnal Riset
Kefarmasian Indonesia, 3(1), 26-34.
https:/ /doi.org/10.33759/jrki.v3i1.110

Sadeeqa, S. (2019). Appropriate Surgical Prophylaxis
Using Ceftriaxone. Virology & Immunology Journal,
3(2), 2-4. https:/ /doi.org/10.23880/ vij-16000208

Sari, M. N., & Alvita, G. W. (2022). Faktor- Faktor yang
Mempengaruhi Lama Rawat Inap Pada Pasien Ckb
di Rumah Sakit Mardi Rahayu Kudus Tahun 2021.
Indonesian Journal of Nursing Research (IJNR), 5(2),
85-89. https:/ /doi.org/10.35473 /ijnr.v5i2.1449

Siahaan, S.,, Herman, M. J., & Fitrii N. (2022).
Antimicrobial Resistance Situation in Indonesia: A
Challenge of Multisector and Global Coordination.
Journal — of  Tropical Medicine, 2022, 1-10.
https://doi.org/10.1155/2022 /2783300

Silalahi, P. A. R. (2022). Hubungan Kualitas Penggunaan
Antibiotik Dengan Lama Rawat Inap Pada Pasien
Pneumonia Di Rumah Sakit Umum Daerah Dr. H.
Abdul Moeloek Tahun 2021.

Sugihantoro, H., Hakim, A., & Zakiya, N. M. (2020).
Evaluasi Kualitas Penggunaan Antibiotika pada
Pasien Pasca Bedah Dengan Metode Gyssens DI
RSUD BDH Surabaya Periode 2016. Jurnal Ilmu
Farmasi  Dan  Farmasi  Klinik, 17(01), 14.
https:/ /doi.org/10.31942 /jiffk.v17i01.3481

Titus, M., Bency, S., Syam, S., & Jose, S. (2019). The
Evaluation of Rational Use of Antibiotics in
Tertiary Care. Indo American  Journal of
Pharmaceutical Research, 9(04), 1963-1969.

Van Tuong, P., Xiem, C. H., Anh, N. C,, & Quang, L. N.
(2021). Assessment of Antibiotic Prophylaxis in
Surgical Patients and Association Factors at Thu
Duc District Hospital, Ho Chi Minh City, Vietnam
in  2018. Health Services Insights, 14,
117863292110293.
https://doi.org/10.1177/11786329211029354

Wanadiatri, H., Airlangga, L. A., [rawan, R., & Pramana,
K. D. (2021). Hubungan Usia Lanjut Dengan Lama
Rawat Inap Dan Mortalitas Pasien Covid-19
Rumah Sakit Umum Daerah Kota Mataram. Peran

Desember 2023, Volume 9 Issue 12, 11808-11817

Mikronutrisi Sebagai Upaya Pencegahan Covid-19,

11(1), 1-8. Retrieved from
https:/ /journal2.stikeskendal.ac.id/index.php/P
SKM/ article/view /347

Wang, X., Tang, Y., Liu, C,, Liu, J., Cui, Y., & Zhang, X.
(2020). Effects of restrictive-prescribing
stewardship on antibiotic consumption in primary
care in China: an interrupted time series analysis,
2012-2017. Antimicrobial Resistance & Infection
Control, 9(1), 159. https:/ /doi.org/10.1186/s13756-
020-00821-7

WHO. (2018). Time to act to curb antimicrobial resistance
now, World Health Organization Indonesia. Retrieved
from
https:/ /www.who.int/indonesia/news/detail /1
2-10-2022-time-to-act-to-curb-antimicrobial-
resistance-now.

WHO. (2020). Antimicrobial resistance global action plan,
World  Health  Organization. Retrieved from
http:/ /www.who.int/antimicrobial-
resistance/ %0Aglobal-action-plan/en/.

WHO. (2021). Antimicrobial resistance, World Health
Organizaton. Retrieved from
https:/ /www.who.int/news-room/fact-
sheets/ detail /antimicrobial-resistance.

WHO. (2022a). Guidelines for ATC classification and DDD
assignment. WHO Collaborating Centre for Drug
Statistics Methodology.

WHO. (2022b). Report signals increasing resistance to
antibiotics in bacterial infections in humans and need
for better data, World Health Organization. Retrieved
from  https://www.who.int/news/item/09-12-
2022-report-signals-increasing-resistance-to-
antibiotics-in-bacterial-infections-in-humans-and-
need-for-better-data.

Wulandani, E., Mariana, N., Hartono, T. S., Sugianto, M.
T., Wijaya, C., Chandra, W., & Hardiansyah, N. P.
(2021). Gambaran Penggunaan Antibiotik pada
Pasien Bedah Orthopedi di Rumah Sakit Pusat
Infeksi Prof. Dr. Sulianti Saroso Januari-Juli 2019.
The Indonesian Journal of Infectious Diseases, 7(1), 18-
25. https:/ /doi.org/10.32667 /ijid.v7i1.118

Zhen, X, Stalsby Lundborg, C., Sun, X., Zhu, N., Gu, S,,
& Dong, H. (2021). Economic burden of antibiotic
resistance in China: a national level estimate for
inpatients. Antimicrobial Resistance & Infection
Control, 10(1), 5. https://doi.org/10.1186/s13756-
020-00872-w

11817



