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ABSTRACT

Pneumonia is the leading cause of morbidity and mortality in adults worldwide. The
incidence of pneumonia is still very high in Indonesia. The main standard therapy for
pneumonia is empirical antibiotic administration. The purpose of this study was to
determine whether there was an impact of the appropriateness of empirical antibiotics
therapy on clinical outcomes and length of stay of non-ICU pneumonia patients at X Hospital
in Jakarta. This study used a retrospective cohort design to determine the appropriateness
of empirical antibiotics use in non-ICU pneumonia patients. The samples taken are all non-
ICU pneumonia patients during the period January 2022 — December 2023 who met the
inclusion criteria. Data analysis was carried out descriptively for patient characteristics,
drug use profile, and the appropriateness of empirical antibiotic. A chi-square test was used
to determine the impact of appropriateness of empirical antibiotics on clinical outcomes
and length of stay. The appropriateness of empirical antibiotics obtained 59,5% (173
regimens) met category 0 (appropriate), and 40,5% (118 regimens) met category I-VI
(inappropriate). Based on the results, there is an impact of the appropriateness of empirical
antibiotics on clinical outcomes (P = 0,000; RR =1,916; 95% Cl = 1,558 — 2,357), and impact
of of the appropriateness of empirical antibiotics on length of stay (P = 0,002; RR =1,410;
95% Cl = 1,126 — 1,765). The analysis's results showed that the impact of appropriateness
of empirical antibiotic on clinical outcomes and length of stay of non-ICU inpatients with
pneumonia at X Hospital in Jakarta.
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INTRODUCTION

Pneumonia is the leading cause of morbidity and mortality in adults
worldwide (Fagerli et al., 2023). The incidence of pneumonia in adults can reach
14 cases per 1.000. Up to 50% of cases require hospital admission, and the mortality
rate reaches 0,7 per 1.000 people per year. The World Health Organization has
reported that pneumonia causes 4 million deaths each year and 7% of the total
annual mortality rate (Tsoumani et al., 2023). Riskesdas data shows pneumonia
sufferers in Indonesia reached 2,21% at all ages. The prevalence of pneumonia in
Jakarta has increased from 0,2% (2013) to 2,2% (2018) (Kemenkes, 2018).

The incidence of pneumonia is still very high in Indonesia. According to JKN
data from 2014 to 2018, pneumonia is among the top ten most hospitalized cases.
(Kemenkes, 2021a). The primary standard therapy for pneumonia is the
administration of empirical antibiotics, with recommendations based on guidelines
to start several antibiotics depending on the severity of the patient and risk factors
such as pathogens (Metlay et al., 2019).

Evaluation of the appropriateness of antibiotics using gyssens flowcharts has
previously been carried out in Indonesia. Research conducted by Achmad
Quraisy et al. Shows that is no relationship between the rationality of empirical
antibiotics in pneumonia patients and clinical outcomes at RSUP Dr. Kariadi
Hospital in Semarang. The results showed that 11,22% of antibiotic use was
irrational, and 88,78% was rational antibiotic use (Aljufri et al., 2021). Results that
differ from research conducted at the Gatot Subroto Army Hospital explain that
there 1s a relationship between the rational use of antibiotics and the clinical
outcomes of pneumonia patients (Hardiana et al., 2021). Recent research conducted
at hospitals in Bali shows that there is no significant relationship between the
appropriateness use of antibiotics and length of stay (Meriyani et al., 2024). The
same result as the research conducted at the PKU Muhammadiyah Gamping
Hospital showed that there was no relationship between the suitability of empirical
antibiotic use and the patient's clinical outcomes, in this case, length of stay
(Mujiyanti et al., 2021).

Inappropriate antibiotic use is thought to be a significant factor in the
increasing incidence and spread of antibiotic resistance in hospitals. The policy on
the Antibiotic Resistance Control Program contained in Permenkes No. 8 of 2015
states that hospitals are expected to implement antibiotic resistance control by
auditing antibiotics (Kemenkes, 2015). In patients with infections, appropriate
antibiotic use can lower mortality, shorten the length of hospital stay, and reduce
healthcare costs (Rello, 2007).

Research evaluating the appropriateness of empirical antibiotics in
pneumonia patients at X Hospital in Jakarta still needs to be improved. Based on
this background, this study was conducted to determine whether the appropriateness
of empirical antibiotic therapy impacts clinical outcomes and length of stay of
pneumonia patients hospitalized in one of the Jakarta hospitals.

RESEARCH METHOD

The study design was a retrospective cohort. Samples were taken from non-
ICU inpatients at X Hospital in Jakarta who were diagnosed with pneumonia from
January 2022 to December 2023. The test sample in this study was limited to
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inclusion and exclusion criteria estimated using the two-proportion difference
formula.

This research has been approved by the Medical and Health Research Ethics
Committee of the Faculty of Medicine, University of Indonesia, with number KET-
327/UN2.F1/ETIK/PPM.00.00/2024. This research also received permission from
X Hospital in Jakarta. The data collected include the patient's initials, medical
record number, clinical condition status, history of antibiotic allergies,
comorbidities, antibiotic therapy, duration of antibiotic therapy, radiological data
(CT-Thorax), laboratory data (leukocytes) and vital signs patient (temperature,
respiratory rate).

The appropriateness of empirical antibiotic was the independent variable in
this study; the dependent variables were clinical outcomes and length of stay.
Confounders in this study are age, sex, comorbidities, and clinically meaningful
drug interactions. Comorbidities were measured using the Charlson Comorbidity
Index (CCI) score system method. Drug interactions of levels C, D, and X are
considered clinically significant. Interaction potential was assessed using
Lexicomp® Drug Interaction.

The appropriateness of empirical antibiotic therapy was assessed using the
gyssens method. Empirical antibiotics are considered appropriate when classified
in category O and inappropriate when classified in category 1-VI. Category | is
inappropriate because the antibiotic administration time is not right. Category Il is
inappropriate because of the dose, interval of administration, and route of
administration. Category Il is inappropriate because the duration of antibiotic
administration is too short and long. Category IV is inappropriate because other
antibiotic alternatives are more effective, safer/less toxic, cheaper, and narrower
spectrum. Category V is inappropriate because there is no indication of antibiotic
use. Category VI is inappropriate because medical record data is incomplete and
cannot be evaluated. The primary guideline is the Pedoman Penggunaan Antibiotik
(PPAB) of X Hospital in Jakarta. If the antibiotic used is not listed in the guideline,
the search continues at the American Thoracic Society and Infectious Diseases
Society of America (ATS-IDSA).

Clinical outcome assessment is declared a "good outcome” if marked by
clinical improvement in therapeutic response after 72 hours of empirical antibiotic
administration. Good outcomes can be observed through the doctor's decision listed
in the medical record by meeting one / more criteria for improvement parameters:
radiological results (Thorax X-Ray), vital signs relative to normal (respiratory rate
< 24x/min, and temperature 36,0-37,8°C), leukocyte numbers relative to normal
(4,500 -10,000/mm?). Clinical outcomes were declared "unfavorable outcome”
(including worsening) if there was no clinical improvement in therapeutic response
after 72 hours of empirical antibiotic administration. The criteria for not improving
can be observed through the decision of the doctor listed in the medical record by
meeting one / more criteria of the parameters not improving: Radiology results (X-
ray Thorax), vital signs (respiratory rate > 24x/min, and temperature <36,0°C or >
37,8°C), leukocyte number (< 4,500 or >10,000/mm?). The length of stay is
calculated as the number of days from hospital admission to discharge. The length
of hospitalization observed in the medical record is grouped into two: short <5 days
and long > 5 days.

Statistical data analysis was performed using SPSS version 23.0, where the
significance value (p-value) was set <0,05, indicating a significant relationship
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between variables. Univariate analysis (descriptively) is used to see the
characteristic picture of the patient, the profile of antibiotic use, and the
appropriateness of antibiotic use based on the gyssens method. To determine the
impact of the appropriateness of empirical antibiotic use on clinical outcomes and
length of stay, bivariate analysis was conducted using the chi-square test with a
confidence interval of 95%.

RESULT AND DISCUSSION

This study was conducted at X Hospital in Jakarta on non-ICU adult pneumonia
patients undergoing hospitalization in the period January 2022 - December 2023.
The number of subjects in this study was 235 patients who had met the inclusion
criteria. The research data was obtained by looking at the patient's medical record.
Patient characteristics are presented in Table 1 in a descriptive form consisting of
age, sex, CCI score, secondary infection, and clinically meaningful drug
interactions.

Table 1. Characteristics of patients

Number of patients

Characteristics of patients

n =235 Y%
Age group
18-59 years 115 48,9
>60 years 120 51,1
Mean (SD) 60,28 (£21,17)
Sex
Male 108 46,0
Female 127 54,0
Comorbidity - CCI
No comorbidities (0) 77 32,8
Mild (1-2) 42 17,9
Moderate (3-4) 53 22,6
Severe (>5) 63 26,8
Secondary Infection
Yes 44 18,7
No 191 81,3
Clinically Meaningful Drug Interactions
Yes 105 44,7
No 130 55,3

Characteristics of Patients

Based on patient characteristics data in Table 1, the number of pneumonia
patients is more prevalent in the age category > 60 years (51,1%) than in the age
group 18-59 years (48,9%). The average age of patients was 60,28 (+21.17) years.
Elderly age has been shown to be a risk factor for pneumonia (Albrich et al., 2019).
Increasing age in adults increasingly plays a role as a factor in pneumonia, including
changes in the immune system, decreased functional status, and multipathology
(Pelton et al., 2015). The proportion of males and females was 108 patients (46,0%)
and 127 patients (54,0%), respectively. Similar data on the epidemiology of
pneumonia in adults hospitalized >18 years old in four districts of Ulan Bator,
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Mongolia, 2015—2019 were more female (58,4%) than male (41,6%) (Fagerli et al.,
2023).

The comorbidities in this study were infectious and non-infectious.
Pneumonia patients with secondary infection (18,7%) had a smaller proportion than
patients without secondary infection (81,3%). Secondary infection occur in a
succession of primary infections, co-infections caused by several pathogens of
viral, bacterial, or fungal origin and co-occurring at the same time (Manohar et al.,
2020). The concomitant infections in this study were urinary tract infections,
COVID-19 infections, and fungal infections.

Comorbidity assessment is calculated by CCI score. CCI is a method for
predicting mortality by classifying or assessing the severity of comorbidities.
Therefore, CCI is a valid prognostic indicator for assessing mortality in elderly
patients (Charlson, 1987). Most hospitalized pneumonia patients have one or more
comorbidities. Table 1 presented 32,8% of patients with no comorbidities, 17.9%
patients with CCI scores of 1-2 (mild), 22,6% patients with CCI scores of 3-4
(moderate), and 26,8% patients with CCI scores of > 5 (severe).

Drug interaction studies suggest that polypharmacy is a risk factor for
potential drug-drug interactions. The level of risk increases with the amount of
drugs used simultaneously. The study found that the amount of antibiotics and
several other drugs used was associated with a higher risk of potential drug-drug
interactions. Improper use of antimicrobials can cause this to lead to unwanted drug
side effects and high costs (Kuscu et al., 2018). Table 1 shows clinically meaningful
drug interactions, 44,7%, and the remaining 55,3% have no drug interactions. Drug
interactions measured are potential drug-drug interactions (PDDI) with antibiotics.
Therefore, healthcare professionals should know all predictors increasing the risk
of PPDI to individualize patients more at risk, optimize medication therapy, and
minimize or prevent PPDI (Kuscu et al., 2018).

Empirical Antibiotic Use Profile

Antibiotics are the leading standard of therapy in pneumonia cases. The
selection of antibiotic therapy for patients is individual, either monotherapy or
combination (PDPI, 2014). In this study, the use of antibiotics is empirical. In
administering empirical antibiotic therapy to patients, X Hospital in Jakarta uses
the main guideline, namely PPAB. Table 2 shows the distribution of empirical
antibiotics used in patients during the study period.

Of the 235 patients who met the inclusion criteria, 291 antibiotic regimens
were obtained. Table 2 shows 179 patients (76%) receiving monotherapy antibiotics
while 56 patients (24,0%) receiving combination antibiotics. The most widely used
antibiotic, monotherapy or combination, is the fluoroquinolone group (47,4%).
Moxifloxacin (23,4%), a fluoroquinolone group, is the first choice and most widely
used as monotherapy in the treatment of pneumonia. Using moxifloxacin as
empirical therapy is one of the pneumonia therapy options based on Hospital X
PPAB and ATS-IDSA. Moxifloxacin has excellent broad-spectrum antibacterial
activity against Gram-negative bacilli (Enterobacteriaceae, H. influenzae, M.
catarrhalis) and increases activity against Gram-positive S. pneumoniae and S.
aureus versus ciprofloxacin (Ferrara, 2007).

The most common combination antibiotic was moxifloxacin with meropenem
(9.8%). The administration of combination antibiotics aims to broaden the spectrum
of antibiotics, achieve a synergistic effect, and suppress the emergence of
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resistance. Indications of a combination of antibiotics are used as an empirical
treatment for severe infections or when many bacteria may cause the infection. A
consideration when choosing a combination is that antibiotics work on different
targets, which can increase or decrease overall antibiotic activity (Kemenkes,
2021b). The results of this study are supported by a study reporting that
fluoroquinolone antibiotic combination therapy improved survival in critically ill
patients with pneumonia compared to those given beta-lactam monotherapy
(Baddour et al., 2004).

Evaluation of Appropriateness of Empirical Antibiotic by Gyssens Category

Evaluate the quality of antibiotics by assessing the appropriateness of
empirical antibiotic use. The assessment uses the gyssens flow method, which
consists of categories I-VI. Completeness of patient data is needed as a reference
for evaluation in each gyssens category (Gyssens, 2001) . Based on Table 3, the
evaluation results of the appropriate use of antibiotics with the gyssens method
obtained the proper antibiotic regimen (category 0) of 59,5%. In comparison, the
inappropriate antibiotic regimen (category I-VI). was 40,5%. A study conducted by
Kamila et al. shows the use of antibiotics as empirical therapy for CAP. In this study,
it can be concluded that a rate of 85,6% of appropriate antibiotic use and 14,4% in
other categories (category I-VI) (Kamila et al., 2021).

Table 2. Empirical Antibiotic Use Profile

Antibiotics Number %
Types of Antibiotics
Monotherapy 179 76,0
Combination 56 24.0
Class of Antibiotics
Carbapenem 85 29,2
Floroquinolones 138 474
Macrolides 2 0,7
Penicillin 3 1,0
Cephalosporin 62 21,3
Another (Fosfomycin) 1 0,3
Monotherapy
Ampicillin - sulbactam 1 0,4
Cefepime 7 3,0
Cefoperazone - sulbactam 7 3,0
Cefotaxime 1 0,4
Ceftazidime 7 3,0
Ceftizoxime 5 2,1
Ceftriaxone 19 8,1
Cilastatin, imipenem 2 0,9
Ciprofloxacin 3 1,3
Levofloxacin 26 11,1
Meropenem 44 18,7
Moxifloxacin 55 23,4
Piperacillin, tazobactam

T 2 0,9
Combination
Levofloxacin + cefoperazone sulbactam 2 0,9
Levofloxacin + ceftazidime 1 0,4
Levofloxacin + ceftriaxone 6 2,6
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Levofloxacin + meropenem 15 6,4
Meropenem + azithromycin 1 0,4
Meropenem + fosfomycin 1 0,4
Moxifloxacin + azitromisin 1 0.4
Moxifloxacin + cefepime 3 1,3
Moxifloxacin + cefoperazone 1 0,4
Moxifloxacin + cefoperazone sulbactam 1 0,4
Moxifloxacin + ceftazidime 1 0.4
Moxifloxacin + meropenem 23 9,8
TOTAL 235 100

The most inappropriate antibiotics are in category IIIB (use of antibiotics too
short), at as much as 1,.8%. The use of antibiotics needs to be longer, which means
that the use of antibiotics is shorter than the standard guidelines used as a reference.
In this study, it was said that the administration of antibiotics needed to be longer,
less than three days. This is supported by research conducted by Elshenawy et al.,
which states that short-term antibiotics of 3-5 days for CAP and <8 days are enough
for nosocomial pneumonia as effective as conventional treatment. The research
contributes to antimicrobial management efforts promoting global commitments to
suppress antibiotic resistance (Elshenawy et al., 2024). Meanwhile, most studies
state that antibiotic therapy lasts 5 days for CAP (Metlay et al., 2019).

Category I is the inappropriate timing of antibiotic administration in 13,7%
of regimens. The correct timing of antibiotic administration is critical, based on the
ability to kill time-dependent antibiotics (penicillin, cephalosporins, monobactams,
carbapenems, macrolides, and clindamycin) determined by the length of time the
drug remains in its binding site and is optimal if the drug level in the blood is always
at above the MIC in the interval between doses. Therefore, with time-dependent
antibiotics, small doses are usually given at short intervals, for example, every 6 to
8 hours (Jacobs, 2001).

As many as 6,9% of regimens fall into category IIA (inappropriate drug
dosage). The dose was not correct in this study because the antibiotic therapy
regimen required dose adjustments for the patient's condition with kidney disorders.
Studies of renal failure patients suggest dose adjustment to be a significant factor
in achieving favorable clinical outcomes (Sridhara et al., 2020).

In category IV, 8 antibiotic regimens are included in category IVa (other
antibiotics are more effective). Categories IVb, IVc, and IVd for all samples are
considered appropriate. Inappropriate antibiotic selection not only increases
mortality and morbidity but has other negative impacts. Impact These negatives
include requiring additional days of hospitalization, additional testing costs,
expensive isolation, and other infection control measures, and can influence the
choice of subsequent empiric antibiotics, resulting in higher drug costs (Davey,
2008).

This study did not include patients in category VI because samples with
missing data were excluded. None of the samples fell into category V because all
of the patient's medical records were diagnosed with pneumonia with indications
for administration of antibiotics. No samples were included in category I11a because
the duration of antibiotic administration in all patients was considered appropriate
to the patient's clinical outcome. There are no samples included in category IIb
because the antibiotic administration interval is deemed appropriate, and there are
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also no samples included in category Ilc because the route of drug administration
is considered appropriate.

Table 3. Evaluation of Appropriateness of Empirical Antibiotic by Gyssens Category
*[Vc: No assessment was carried out

Number of Sample

Gyssens Category

n =291 (%)
Appropriate
Category 0 173 (59,5)
Inappropriate
Category VI (insufficient data) 0
Category V (inappropriate indication) 0
Category IVa (other antibiotics are more effective) 9 (3,0)
Category IVb (other antibiotics are less toxic) 0
Category IVc (other antibiotics less costly) 0*
Category IVd (other antibiotics have a narrower spectrum) 0
Category Illa (duration too short) 0
Category IIIb (duration too long) 49(16,8)
Category Ila (incorrect dose) 20 (6,9)
Category IIb (incorrect interval) 0
Category Ilc (incorrect rute) 0
Category I (incorrect timing) 40 (13,7

Table 4. The Impact of Appropriateness of Empirical Antibiotic on Clinical Outcomes

Clinical Outcomes

Antibiotic Good Unfovarable
Appropriateness outcome outcome Total P RR 95% Cl
n Y% n %
. 143
Appropriate 137 58,30 6 2,55 (60.85)
. 02 000 1916 I3
Inappropriate 46 19,57 46 19,57 (39.15) 2,357)
Total 183 52 235

The Impact of Appropriateness of Empirical Antibiotic on Clinical Outcomes

The results of the assessment of the appropriateness of empiric antibiotic
therapy that had been carried out were then sought for its influence on the clinical
outcomes of pneumonia patients hospitalized at Hospital X Jakarta. The analysis of
the relationship between these two variables can be seen in Table 4. Table 4 shows
that 58,30% of the correct regimens provide improved clinical outcomes, and
19,57% of inappropriate regimens provide enhanced clinical outcomes.

Table 4 also shows a significant influence between the appropriateness of
empirical antibiotics and clinical outcomes with a p-value of 0,000 (p < 0.05), RR
value of 1,916, and 95% CI (1,558-2,357). This is also supported by the assertion
that antibiotic management is appropriate for patients with CAP, which can help
ensure responsible antibiotic use and optimal antimicrobial-related clinical
outcomes (Viasus et al., 2017).

Many studies have been conducted regarding the relationship between the
appropriateness of antibiotic use and therapeutic outcomes, but the results still vary.

10049 http://eduvest.greenvest.co.id



Syahrul Fath Thoriq, Nadia Farhanah Syathan, Muhammad Luthfi Aziz

The research conducted at RSUD. Dr. H. Abdul Moeloek Hospital stated that there
is a significant relationship (p = 0,003) between the rational use of antibiotics and

patient clinical outcomes (Widiyastuti et al., 2023). In line with research
conducted by Gunduz et al., it shows that one of the factors in the failure of
pneumonia treatment is the inappropriate use of antibiotics (Gunduz et al., 2016).
The study's by Aryanti results suggest that using appropriate antibiotics according
to clinical practice guidelines in CAP patients with Type 2 DM significantly impacts
clinical outcomes (Ariyanti et al., 2022).

Meanwhile, other research conducted at RSUP Dr. Kariadi Hospital in
Semarang showed no relationship between rational antibiotics and patient clinical
outcome (Aljufri et al., 2021). The results of this research are also in line with
research conducted at PKU Muhmamdiyah Hospital, Yogyakarta (Fatia et al.,
2021).

The Impact of Appropriateness of Empirical Antibiotic on Length of Stay

The length of stay in this study is the time required to inpatient a patient at X
Hospital in Jakarta. Based on Tab. 5, 43.83% of the appropriate regimens gave a
short stay, namely < 5 days, while 20% of inappropriate regimens gave a short stay.
Research conducted at PKU Muhammadiyah Gamping Hospital showed that the
average length of patient stay was <5 days by 52 patients (65,8%) and >5 days by
27 patients (34,2%) (Mujiyanti et al., 2021). As recent data support a 5-day course
of antibiotics, treating patients for at least 5 days on a risk-benefit basis is
recommended, even if their medical history is stable for 5 days. Most patients' total
treatment duration is 5 days, as most patients achieve clinical stability within the
first 48 to 72 hours (Metlay et al., 2019).

These results reinforce the research conducted by Munarsih et al., which
statistically shows that empirical antibiotic administration affects the length of stay
in community pneumonia patients treated based on antibiotic use guideline
(Munarsih et al., 2018). Similar studies have also demonstrated that the use of
appropriate antibiotics is associated with shorter length of hospitalization (Bosch et
al., 2017).

This is different from other research, which states there is no such thing as a
significant association between the appropriateness of antibiotic use and prolonged
hospitalization (prolonged length of stay) (Meriyani et al., 2024).

Table 5. The Impact of Appropriateness of Empirical Antibiotic on Length of Stay

L Length of Stay

Antibiotic <5 days >5days  Total P RR  95%CI

Appropriateness
n % n %

Appropriate 103 4383 40  17.02 143 .
bpropTe 002 1410 (1126
Inappropriate 47 2000 45 1915 92 1.765)
Total 150 95 235
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The Impact of Cofounders to Clinical Outcomes

Table 6. shows the results of statistical tests for the three variables with a p-
value < 0,05. These results indicate that age, CCI (non-infectious comorbidities)
and secondary infection can impact the patient's clinical outcomes. Meanwhile,
gender and clinically significant drug interactions do not relationship clinical
outcomes. This is supported by the statement that higher CCI scores (more
comorbidities) were associated with an increased risk of all-cause in-hospital
mortality, and this association remained after controlling for confounders (Nguyen
etal., 2019). In contrast, Cilli et al. conducted a study in a Turkish hospital on adult
patients with a diagnosis of CAP, showing that there was no relationship between
age with comorbidities and clinical outcomes, with a p value of >0.05 (Cilli et al.,
2018). Tambun et al. conducted research stating that secondary infections did not
impact clinical outcomes (Tambun et al., 2019).

Table 6. The impact of cofounders to clinical outcomes

Clinical Outcome

n =235
Characteristics of patients Unforavable P
Good Outcome Outcome
n % n %
Age group
18-59 years 101 87,8 14 12,2 0.001
>60 years 82 68,3 38 31,7 ’
Sex
Male 88 81,5 20 18,5
Female 95 74,8 32 25,2 0,284
Comorbidity — CCI (Non-Infection)
No comorbidities (0) 73 94,8 4 52
Mild (1-2) 32 76,2 10 23,8 0.000
Moderate (3-4) 42 79,2 11 20,8 ’
Severe (>5) 36 57,1 27 42,9
Secondary Infection
No 157 82,2 34 17,8
Yes 26 59,1 18 40,9 0,002
Clinically Meaningful Drug Interactions
No 104 80,0 26 20,0
Yes 79 75,2 26 24,8 0,474

The Impact of Cofounders to Length of Stay

Table 7 shows the statistical test results of both variables (age and
CCl/comorbidities) have a p-value of <0.05. These results show that age and CCI
(comorbidities) can impact the length of stay. Sex, secondary infections, and
clinically meaningful drug interactions did not impact the length of stay. This is
supported by research conducted by Bosch et al., that age and comorbidities are
cofounders that impact the length of stay, while gender does not affect the length of
stay (Bosch et al., 2017). Research conducted by Corridori et al., shows that the
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predictors that influence the length of stay in pneumonia patients are age and gender
(Liithi-Corridori et al., 2023).

Table 7. The Impact of cofounders to length of stay

Length of stay
n =235

Characteristics of patients <5 days > 5 days P
n % n %

Age
18-59 years 82 71,3 33 28,7 0.028
>60 years 68 56,7 52 433 ’
Sex
Male 74 68,5 34 31,5 0214
Female 76 59,8 51 40,2 ’
Comorbidity - CCI
No comorbidities (0) 64 83,1 13 16,9
Mild (1-2) 23 54,8 19 45,2 0.000
Moderate (3-4) 35 66,0 18 34,0 ’
Severe (=5) 28 44,4 35 55,6
Secondary Infection
No 128 67,0 63 33,0
Yes 22 50,0 22 50,0 0,052
Clinically Meaningful Drug Interactions
No 87 66,9 42 33,1
Yes 63 60,0 43 40,0 0,336

The limitation of this research is that the data was collected retrospectively, so
the researchers needed to see the clinical condition of the patient and the reasons
for choosing antibiotics. The lack of medical record information that mentions CAP
or hospital-acquired pneumonia (HAP) is also a limitation for researchers. This
research also uses a limited local sample size, soit cannot be generalized. Further
research that is more specific to pneumonia cases and on a large scale involving
samples from multicentre is necessary.

CONCLUSION

The appropriateness of empiric antibiotics in non-ICU inpatient pneumonia
patients at X Hospital evaluated using the gyssens method showed that 59,5% of
the empirical antibiotics given were appropriate. The remaining 40, 5% of
inappropriate antibiotics are caused by the presence of other more effective
antibiotics or too short a duration, dose, and time of drug administration. The
statistical analysis results show an impact of the appropriateness of empirical
antibiotics in non-ICU hospitalized pneumonia patients on clinical outcomes and
length of stay.
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