Journal of Public Health and Development
Vol.21 No.2 May- August 2023

ORIGINAL ARTICLE

Cost-effectiveness analysis of COVID-19 treatment for
hospitalized patients: a healthcare provider perspective in Batam,
Indonesia

Mesa Sukmadani Rusdi*'?, Yusvina?, Dwisari Dillasamola’®, M.Rifqi Efendi*?

"Department of Pharmacy, Jambi Health Polytechnic of Ministry of Health, Kota Baru, Jambi City, Jambi, 36128, Indonesia
?Department of Pharmacy, Universitas Dharma Andalas, Padang, West Sumatera, 25123, Indonesia

3Departement of Pharmacy, Faculty of Pharmacy, Universitas Andalas, Padang, West Sumatera, 25163, Indonesia
“Departement of Pharmacy, Faculty of Medicine and Health Sciences, Universitas Jambi, Jambi City, Jambi, 36122, Indonesia

Corresponding Author: Mesa Sukmadani Rusdi Email: mesarusdi09@gmail.com

Received: 20 March 2023 Revised: 17 May 2023 Accepted: 18 May 2023 Available online: May 2023
DOI: 10.55131/jphd/2023/210223

ABSTRACT

The COVID-19 pandemic is a global crisis that has continued to impact health,
population, and the economy. Therefore, this study aims to evaluate the cost-effectiveness of
COVID-19 treatment for hospitalized patients from the perspective of healthcare providers. An
observational study was conducted retrospectively by collecting data from medical records of
hospitalized COVID-19 patients between April 1 and June 30, 2021. The effectiveness of the
therapy was evaluated based on COVID-19 treatment guidelines in Indonesia, by calculating
the number of recovered patients within 14 days. The study only considered the direct medical
costs of treatment, while the cost-effectiveness was analyzed using Average Cost-Effectiveness
Ratio (ACER) and Incremental Cost-Effectiveness Ratio (ICER). The results showed that the
average direct cost of COVID-19 treatment per patient was approximately IDR 28,114,775.52
+ IDR 16,352,597.11. The most effective treatment was Favipiravir + Levofloxacin + N-
acetylcysteine, followed by Favipiravir + Levofloxacin + Azithromycin + N-acetylcysteine,
with 97% and 91% effectiveness, respectively. The ACER of COVID-19 treatments ranged
from Rp 15,596,973 to 58,140,864, while the ICER was mainly located in the South East
Quadrant, with Favipiravir + Levofloxacin + N-acetylcysteine being dominant compared to
other treatments, saving IDR 161,653.97 to 33,870,916.17 per recovered patient. Effective
COVID-19 treatments for hospitalized patients provide good value for the health system.
However, this study was limited by the unavailability of the most recent information on the
rapidly evolving pandemic.
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INTRODUCTION

Coronavirus disease 2019 (COVID-
19) was first reported in Wuhan, Hubei
Province, China, in late December 2019. It
is a highly contagious viral disease caused
by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) and has
become a deadly disaster affecting world
demographics, culminating in more than 6
billion deaths'. SARS-CoV-2 has spread
rapidly worldwide in a short period, forcing
the World Health Organization (WHO) to
declare it a global pandemic on March 11,
20202

Coronavirus is an enveloped,
positive, single-stranded RNA virus and as
the name suggests, it belongs to the
Orthocoronavirinae ~ subfamily, whose
members have characteristic crown-like
spines on their surface 3. The disease has
flu-like symptoms that can become severe
in individuals who are at high risk. The
main symptoms are fever, cough, fatigue,
mild shortness of breath, sore throat,
headache, conjunctivitis, and gastrointestinal
problems*.

Since the first case was reported on
March 2, 2020, up to November 16,2022,
Indonesia has recorded a total of
6.573.805 confirmed cases of COVID-19,
wherein  159.199 (2.4%) died, and
6.360.832 (96.8%) were declared cured.
The confirmed cases are currently being
treated and isolated in hospitals,
designated isolation facilities, and through
self-isolation’.

Indonesia established the National
Healthcare Insurance (BPJS Kesehatan) as
its national health insurance system in
2014. BPJS Kesehatan is a part of the
National Social Security System (SJSN)
which is designed to meet the basic
healthcare needs of all citizens®. For
paying system, BPJS Kesehatan has
released technical instructions using INA-
CBG (Indonesian Case-Based Groups)

tariff packages for covering treatment,
including COVID-19. It was designed as a
package-based payment system for the
diagnosis and drug treatment procedures
given to a patient. However, the pricing of
drugs in these packages 1is fully
determined by market mechanisms, which
may lead to increased fees due to rising
drug prices 7. The INA-CBGs package
system also causes a disparity in the cost
of health services when claiming benefits.
Consequently, to avoid such potential
biases, this study was conducted solely
from the perspective of healthcare
providers.

The understanding of COVID-19
and its treatment was initially limited in
the early stages of the pandemic, thereby
creating the urgency to mitigate this
emerging disease with experimental
therapies and drug repurposing®. Several
treatments have been proposed recently to
treat COVID-19, including Remdesivir,
Favipiravir, Paxlovid-Ritonavir, and
Molnupiravir as antiviral, and monoclonal
antibodies such as Tocilizumab and
Baricitinib. Additionally, steroid
treatments namely Dexamethasone have
been used to manage severe symptoms and
reduce mortality rates®.

An economic evaluation was
explored to evaluate the effectiveness by
considering clinical and cost parameters.

This study evaluated the cost-
effectiveness of COVID-19 treatment in
general public hospitals in Batam,

Indonesia based on the healthcare provider
perspective. The evaluation considered the
Average Cost Effectiveness Ratio (ACER)
and Incremental Cost Effectiveness Ratio
(ICER) to assess whether the benefits of
treatment justify its additional costs. The
results obtained will serve as a
recommendation for policymakers to
adopt this treatment as a viable therapy for
COVID-19 specifically in Batam and
Indonesia in general.
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METHODS

An observational study was
conducted retrospectively to collect data
from medical records and hospital
financial data of hospitalized COVID-19
patients at General Hospital in Batam,
Indonesia, from April 1 to June 30, 2021.
Inclusion criteria were confirmed COVID-
19 inpatients aged 12-64 and categorized
as intermediate to high severity according
to the medical record. Dead patients and
those who did not complete the therapy, or
had no complete medical record were
excluded. The sample size was determined
using the Slovin formula'® with a total
population of 495 and 102 eligible patients
who were selected with simple random
sampling. The effectiveness of the therapy
was measured based on the COVID-19
treatment protocol, which is achieved by
counting recovered patients within 14 days
11, The recovered patients were described
as individuals who have fulfilled specific
criteria, including obtaining a negative test
result and experiencing the absence of
symptoms. Since the analysis focused on
the healthcare provider perspective, only
direct medical costs of COVID-19
treatment were considered. These included
COVID-19 therapy, comorbidity, and
non-COVID-19 therapy as well as medical
devices, services, including doctor and
other health worker incentive, laboratory,
and radiology services. Direct non-
medical costs, such as productivity and
time costs to patients and families, were
not included.

Additionally, hospital room
services were excluded from this study
due to the varying costs associated with
different classes of hospital rooms for
inpatients. These raise concerns that such
differences may culminate in biased
outcomes related to the costs of COVID-
19 therapy. In this perspective, all costs of

hospitalized patients were derived from
medical records and hospital financial
data. Ethical approval was obtained from
the Ethics Committees of Jambi Health
Polytechnic Ministry of Health with
protocol code number:
LB.02.06/2/165/2022 and date of
approval: 31t May 2022. The descriptive
statistics presented in the study aimed to
provide a comprehensive overview of the
baseline characteristics of the selected
patients. Monetary values were reported in
Indonesian Rupiah (IDR) and no discount
rate was applied. The cost-effectiveness

was analyzed using Average Cost-
Effectiveness  Ratio  (ACER) and
Incremental  Cost-Effectiveness  Ratio

(ICER) as determined according to the
formula.

ACER = Cost(IDR)

Effectiveness (%)
Cost A— Cost B (IDR)

Effectiveness A— Ef fectiveness B (%)

ICER =

RESULT

Based on the inclusion criteria, the
study sample comprised 102 patients, the
majority of whom were female (n = 55),
and the age group was 15-64 years old (n
= 99). Additionally, the majority of
patients had a length of stay (LOS)
ranging from 7-14 days (n = 90), and the
treatment adopted for their therapy was

Favipiravir + Levofloxacin +
Azithromycin + N-acetylcysteine (n = 42).
Detailed information about  the

characteristics of the patients is described
in Table 1.

The average direct cost of COVID-
19 treatment per patient was estimated to
be IDR 28,114,775.52+ IDR
16,352,597.11 as shown in Table 2.
Compared to other components in direct
medical costs, the results showed that the
most remarkable contributions to the total
treatment cost were from non-COVID-19
therapy and disposable medical devices in
COVID-19 treatment groups, followed by
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Immunoglobulin M/G + Remdesivir + acetylcysteine, and medical services,
Favipiravir + Levofloxacin + N- respectively.

Table 1. Patient Characteristics

Category Distribution Frequency  Percentage
(n=102) (%)
Gender Female 54 52.94
Male 48 47.06
Latest Education None 19 18.62
Background Elementary School 1 0.98
Junior High School 5 491
Senior High School 58 56.86
Bachelor Degree 19 18.63
Age (years) 12-14 3 294
15-64 99 97.06
Length of Stay <7days 7 6.86
(days) 7-14 days 88 86.28
>14 days 7 6.86
Marital Status Married 86 83.31
Not Married 16 16.69
Employment Status  Self-employed 38 37.25
Civil Servant 17 16.66
Student 8 7.85
House Wife 39 38.24
COVID-19 Therapy Favipiravir + Levofloxacin + 11 10.78
Azithromycin + N-acetylcysteine
Favipiravir + Azithromycin + 42 41.18
N-acetylcysteine
Favipiravir + Levofloxacin + 31 30.39
N-acetylcysteine
Remdesivir + Favipiravir + 12 11.76

Levofloxacin + Azithromycin +

N-acetylcysteine

Immunoglobulin M/G + 6 5.89
Remdesivir + Favipiravir +

Levofloxacin + N-acetylcysteine
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Table 2. Total Direct Cost of Covid- 19 Treatments (in Indonesian Rupiah/ IDR)

COVID-19 Treatment COVID-19 non-Covid Therapy + Medical Laboratory Radiology Total Cost Average Cost
Therapy Medical Device Services

Favipiravir + Levofloxacin 22,665,322 108,661,761 53,959,000 19,747,000 2,890,000 207,923,083  18,902,098.45

+ Azithromycin + N- (10.90%) (52.26%) (25.95%) (9.50%) (1.39%) (100%)

acetylcysteine (n=11)

Favipiravir + 41,233,170 344,541,550 161,744,500 0,232,000 10,880,000 628,631,220 14967410

Azithromycin + N- (6.56%) (54.81%) (25.73%) (11.17%) (1.73%) (100%)

acetylcysteine (n=42)

Favipiravir + Levofloxacin 35,527,797 243,598,686 123,498,500 58,386,000 7,990,000 469,000,983  15,129,063.97

+ N-acetylcysteine (n=31)  (7.58%) (51.94%) (26.33%) (12.45%) (1.70%) (100%)

Remdesivir + Favipiravir 22,585,723 365,189,025 87,570,000 32,399,000 5,100,000 512,843,748 42,736,979

+ Levofloxacin + (4.40%) (71.21%) (17.08%) (6.32%) (0.99%) (100%)

Azithromycin + N-

acetylcysteine (n=12)

Immunoglobulin M/G + 107,497,706 86,039,251 59,552,000 37,281,000 2,660,000 293,029,957 48,838,326.17

Remdesivir + Favipiravir  (36.68%) (29.36%) (20.32%) (12.72%) (091%) (100%)

+ Levofloxacin + N-
acetylcysteine (n=6)
Average

Standard of Deviation (SD)

28,114,775.52
16,352,597.11
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The effectiveness of COVID-19
treatments was measured by counting
recovered patients within 14 days of
treatment. The most effective treatment was
Favipiravir + Levofloxacin + N-
acetylcysteine, followed by Favipiravir +

acetylcysteine, with percentages of 97%
and 91%, respectively as shown in Table 3.
The average Cost-Effectiveness Ratio
(ACER) ranged from Rp 15,596,973 -
58,140,864, the lower the value, the greater
the cost-effectiveness (Table 4).

Levofloxacin + Azithromycin + N-

Table 3. Effectiveness of COVID-19 Treatments

No Total Patient

Patient Recovered

Types of COVID-19 Treatment Effectiveness  Percentage

1 Favipiravir + Levofloxacin + 11 10 0.91
Azithromycin + N-
acetylcysteine

2 Favipiravir + Azithromycin + 42 35
N-acetylcysteine

3 Favipiravir + Levofloxacin + N- 31 30
acetylcysteine

4 Remdesivir + Favipiravir + 12 9
Levofloxacin + Azithromycin +
N-acetylcysteine

5 Immunoglobulin M/G + 6 5
Remdesivir + Favipiravir +
Levofloxacin + N-
acetylcysteine

91%

0.84 84%

0.97 97%

0.75 75%

0.84 84%

Table 4. Average Cost Effectiveness Ratio (ACER) of COVID-19 Treatments

No Types of COVID-19 Treatment Effectiveness

(E)

Average Cost
©

(ACER)

1 Favipiravir + Levofloxacin + 0.91
Azithromycin + N-acetylcysteine

2 Favipiravir + Azithromycin + N-
acetylcysteine

3 Favipiravir + Levofloxacin + N-
acetylcysteine

4 Remdesivir + Favipiravir +
Levofloxacin + Azithromycin + N-
acetylcysteine

5 Immunoglobulin M/G + Remdesivir +
Favipiravir + Levofloxacin + N-
acetylcysteine

18,902,098.45 20,771,536

14,967,410 0.84 17,818,345

15,129,063.97 0.97 15,596,973

42,736,979 0.75 56,982,638

48,838,326.17 0.84 58,140,864

value. ICER of COVID-19 treatments
was primarily located in the 4th Quadrant
(South East Quadrant), with the

In  comparison, the cost-
effectiveness of COVID-19 treatments
was measured by calculating the ICER
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Favipiravir + Levofloxacin + N-
acetylcysteine  being the dominant
compared to other treatments.

Incremental analysis showed that using
Favipiravir + Levofloxacin + N-
acetylcysteine resulted in the saving of

IDR 161,653.97 to 33,870,916.17 per
recovered patient. This indicates that the
cost of Favipiravir + Levofloxacin + N-
acetylcysteine was comparable to its
effectiveness as demonstrated in Figure 1.

(40,000,000.00) -

10,000.000.00 1% compared to 2™ therapy
0.07; 3,934,688.45 3
5,000,000.00 A 3 compared to 2" therapy
v 0.13; 161,653.97
-0.15 -0.1 -0.05 0.05 0.1 0.15 0.2 0.25
~
5,000,000.00) A
1 ( ) 1 Incremental Effectiveness
-~ 374 compared to 1% therapy
4 compared to 5% therapy g (10,000,000.00) 0.06; (3,773,034.49)
-0.09; (6,101,347.17) =
é (15,000,000.00)
= 27 compared to 4 therapy
§  (20,000,000.00) 0.09; (27,769.569.00)
E 15t compared to 5% therapy 15t compared to 4™ therapy
'g (25,000,000.00) 1 0.07; (29,936,227.71) 0.16; (23,834,880.55)
= 4 ”
(30,000,000.00) )
. 27 compared to 5' therapy ~ 34 compared to 4™ therapy
(35,000,000.00) 0; (33,870,916.17) 0.22; (27,607,915.03)
3 compared to 5" therapy
0.13; (33,709,262.20)

Figure 1. Incremental Cost Effectiveness Ratio (ICER) of COVID-19 Treatment

Note: Ist therapy: Favipiravir + Levofloxacin + Azithromycin + N-acetylcysteine; 2nd
therapy: Favipiravir + Azithromycin + N-acetylcysteine; 3rd therapy: Favipiravir +
Levofloxacin + N-acetylcysteine; 4th therapy: Remdesivir + Favipiravir + Levofloxacin +
Azithromycin + N-acetylcysteine; Sth therapy: Immunoglobulin M/G + Remdesivir +
Favipiravir + Levofloxacin + N-acetylcysteine

DISCUSSION

This investigation is the first
published cost-effectiveness evaluation of
treatment for COVID-19 inpatients in
Indonesia, focusing on the healthcare
provider perspective. Individuals of all
ages, genders, and marital statuses are
susceptible to contracting COVID-19.
Nevertheless, patients aged 60 years or
older and those with pre-existing medical
conditions, such as cardiovascular disease,
diabetes, obesity, chronic lung disease,
chronic kidney disease, and smoking, are at
a higher risk of developing severe infection
and related complications'?. According to a
previous study, !* the prevalence of
COVID-19 in Indonesia was dominated by
women, which is consistent with the
findings of this study. However, another

study'* reported that a higher prevalence of
symptomatic COVID-19 was observed in
men, with smoking and alcohol
consumption contributing to the higher rate.
The association between educational
attainment and the risk of severe COVID-
19 symptoms remains ambiguous. Less
educated populations and disadvantaged
socioeconomic backgrounds may be more
susceptible to developing severe COVID-
19 symptoms due to inadequate housing
conditions, overcrowding, and low-paid
essential occupations that make adherence
to social distancing more difficult.!>!6

In particular, most patients or
86.28% had a length of stay (LOS) ranging
from 7 to 14 days. The LOS is a vital
efficiency indicator in the payment system
and hospital management. The decrease in
inpatient days culminated in a lower risk of
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infection, improved quality of treatment,
and increased hospital profit with more
efficient bed management'’-'8- Meanwhile,”
a previous study claimed that from a
medical point of view, the longer duration
of treatment indicates poor medical
performance because the patient must
receive a longer recovery. Based on the
interview with the head of the hospital
pharmacy, the hospital had no COVID-19
clinical pathway to standardize the health
provision, including therapy, LOS, medical
service, and supporting examination. This
problem caused the difference in the
treatment and supporting examination
among the doctors.

Based on the guideline in Indonesia,
the therapy was used with several options
for COVID-19 combination treatment,
including  antiviral, antibiotic, and
mucolytic.!"? An antiviral drug approved
and utilized globally as a COVID-19
treatment, including in Indonesia, is
favipiravir.2! It is classified as a guanine
analog antiviral agent and is highly
effective in obstructing the RNA-dependent
polymerase of RNA viruses, which
encompasses influenza, Ebola, yellow
fever, yellow fever, chikungunya,
norovirus, and enterovirus. Moreover, a
recent study has established its potential in
combating SARS-CoV-2.22

Remdesivir is a prodrug of a
synthetic adenosine analog and its
mechanism of action involves binding to
the viral RNA-dependent polymerase,
thereby hindering viral replication by
causing premature termination of RNA
transcription.?® A previous study revealed
that Remdesivir demonstrated in-vivo and
in-vitro activity against SARS-CoV-2.
Moreover, its efficacy has been established
in several clinical trials wherein it was
compared to the standard of care and
proved beneficial in treating COVID-19.24
It became the first drug to receive
emergency use authorization from the US

Food and Drug Administration (FDA) for
treating hospitalized COVID-19 patients.?
In Indonesia, Remdesivir has been
approved to treat severe hospitalized
COVID-19 patients11.

According to the initial treatment in
Indonesiall, antibiotics, such as
Azithromycin and Levofloxacin, can be
added when there is a suspected bacterial
co-infection. These antibiotics were
previously listed as a combination for
handling moderate to severe degrees of
COVID-19. In this study, Azithromycin
and Levofloxacin were used by doctors as
support therapy in patients with suspected
bacterial life-threatening organ dysfunction
sepsis.?®

N-acetylcysteine has been used in
clinical practice to treat critically ill septic
patients, paracetamol intoxication, and as a
mucolytic. More recently, it has been
repurposed for COVID-19 patients.”” Based
on pathological studies, it was found that
abundant mucus secretion, formation of a
hyaline membrane, and interstitial fibrous
exudation may be essential characteristics
of COVID-19 pathological target of drug
therapy, namely as a mucolytic agent.
Another pathology review explained that
excessive immune activation, cytokine
storm, and inflammation in the disease
culminated in  imbalanced  redox
homeostasis. Therefore, antioxidants, free
radical scavenging, and anti-inflammatory
actions of N-acetyl cysteine (NAC) might
be the reason for its use as an adjuvant
COVID-19 treatment.??

The lowest ACER value indicates
the most cost-effective treatment and the
result depicted that the combination of
Favipiravir + Levofloxacin + N-
acetylcysteine  with the value IDR
15,596,973 was the most cost-effective.
The ICERs can be analyzed to determine
the additional costs per unit of effectiveness
and to recommend alternative interventions
based on funding availability.’! It was
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evaluated by using the criteria on cost-
effectiveness of global health according to
the threshold of Gross Domestic Product
(GDP) per capita: (i) highly cost-effective
(less than one GDP per capita); (ii) cost-
effective (between one to three times GDP
per capita); and (iii) cost-ineffective (more
than 3 times GDP per capita).*® Considering
the GDP per capita in Indonesia of US$
3,892.54 (IDR 5,788,206,980), the result
confirmed that Favipiravir + Levofloxacin
+ N-acetylcysteine was the highly cost-
effective and also considered dominant
compared to the other four treatments as
shown in Figure 1. This investigation also
agrees with another pharmacoeconomic
study in Russia that selected Favipiravir as
the most effective medication over
Remdesivir and Umifenovir.> Another
study also discovered that the use of
Favipiravir therapy culminated in reduced
expenses compared to standard of care (SC)
and demonstrated a 4% higher likelihood of
being discharged alive.*

Moreover, this study found that the
use of Remdesivir combination was more
costly. This finding is consistent with a
previous study** in which all strategies
involving the use of Remdesivir were less
effective and more expensive than SC as
well as dexamethasone in treating moderate
to severe cases of COVID-19 in Canada.
However, another study* demonstrated that
the ICER of 5-day Remdesivir treatment
compared to standard of care (SC) was
substantially lower than the GDP per capita
threshold and was positively considered for
treating severe COVID-19 patients in
China.

Presently, the experience with the
use of intravenous Immunoglobulin M/G
(IVIG) in the treatment of SARS-CoV-2
infection is minimal. Based on a previous
study, the rationale for its use is the
modulation of inflammation.’® The anti-
inflammatory mechanisms of IVIG can
reduce the inflammatory response in severe
SARS-CoV-2 infection, including
autoreactive  antibodies  that  bind

cytokines.’” IVIG therapy is also one of the
alternative therapies, notably in the severe
case of COVID-19.!18

Several limitations need to be
considered when interpreting this study,
first, the rapidly evolving nature of the
COVID-19 pandemic means that the
information used is constantly changing
and may be less accurate than the evidence
obtained through real-world studies.
Consequently, this analysis might have
oversimplified the COVID-19 patient
experience and the associated long-term
burden. This study was also restricted by
the cost-effectiveness analysis of individual
treatments, which fails to explicitly
consider the potential benefits of emerging
combination treatments for inpatient care.

The COVID-19 pandemic had
significant ~ health and  economic
consequences worldwide, and treatments
that can reduce its burden are desperately

needed.**  Currently, the treatment
landscape  is  progressing at an
unprecedented pace, with over 744

therapeutics being tested in 2879 active
clinical trials.*® This study provides
fundamental data on the predicted cost-
effectiveness of available and in-
development inpatient treatments for
COVID-19 in Indonesia. Hopefully, these
findings can assist policymakers in
developing guidelines for the treatment of
COVID-19 that are both effective and cost-
efficient for the Indonesian population.

RECOMMENDATION

The COVID-19 pandemic has
drastically burdened the public health,
healthcare system, and economy in
Indonesia. Effective COVID-19 treatments
for hospitalized patients might reduce
disease burden and significantly represent
good value for the health system and
society. This analysis suggests that the
combination of Favipiravir + Levofloxacin
+ N-acetylcysteine is highly cost-effective
compared to other treatments. There are
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certain limitations associated with this
study due to the unavailability of up-to-date
information about the rapidly evolving
pandemic. These include the newly
emerged viral variants, the characteristics
of affected patient populations, and
changing standards of care. Therefore,
additional investigation is needed to
examine the influence of vaccination on the
cost-effectiveness of COVID-19
treatments, based on real-world data that
takes these developments into account.

There are several areas of possible
future investigations highlighted in this
study. As more treatments for COVID-19
patients become available, and the
treatment guidelines are continually
developed, future updates to this cost-
effectiveness  analysis are  needed.
Moreover, there is a need to assess the cost-
effectiveness, including productivity loss
such as absenteeism, presenteeism,
caregiving, and household contributions, as
well as the broader economic impact on
non-healthcare sectors, which includes
consumption and social services. The
clinical pathway of COVID-19 inpatients
should also be developed to standardize the
therapy LOS, medical procedure, and
supporting examinations.

ACKNOWLEDGEMENT

The authors are grateful for the
assistance and collaboration of the head of
the hospital pharmacy in providing and
cooperatively helping with data analysis.

CONFLICT OF INTEREST

The authors declare that there is no
conflict of interest.

AUTHOR CONTRIBUTION

MSR, Y, and DD conceived the
idea; MSR and Y conducted the study;

MSR, Y, DD, and MRE analyzed the data.
MSR, DD, and MRE developed the article,
wrote, prepared the manuscript and made
the final version.

REFERENCES

1. Esakandari H, Nabi-Afjadi M, Fakkari-
Afjadi J, Farahmandian N, Miresmaeili
SM, Bahreini E. A comprehensive
review of COVID-19 characteristics.
Biol Proced Online. 2020;22:19. doi:
10.1186/s12575-020-00128-2.

2. Cucinotta D, Vanelli M. WHO Declares
COVID-19 a Pandemic. Acta Biomed.
2020;91(1):157-60.

3. Perlman S. Another Decade, Another
Coronavirus. N Engl J Med.
2020;382(8):760-2.  doi:  10.1056/
NEJMe2001126.

4. Pascarella G, Strumia A, Piliego C,
Bruno F, Del Buono R, Costa F, et al.
COVID-19 diagnosis and management:
a comprehensive review. J Intern Med.
2020;288(2):192-206. doi: 10.1111/
joim.13091.

5. Infeksi-Emerging. Indonesia Ministry
of Health: Infeksi-Emerging. 2023
[cited 2022 Nov 11]. Available from:
https://covid19 kemkes.go.id/dashboar
d/covid-19.

6. Ministry of Health Indonesia.
Regulation of the Minister of Health on
Guidelines for the Implementation of
the National Health Insurance Program.
Jakarta; 2014.

7. Susanti G, Iva MIN, Yani AA, Hidayat
AR. Assessing the National Health
Insurance System: A Study of The
Implementation of Health Insurance
Policy in Indonesia. Public Policy Adm.
2022;21(4):511-25. doi:  10.13165/
VPA-22-21-4-13.

8. Cascella M, Rajnik M, Aleem A,
Dulebohn SC, Di Napoli R. Features,
Evaluation, and Treatment  of
Coronavirus (COVID-19). StatPearls.

291



Journal of Public Health and Development
Vol.21 No.2 May- August 2023

10.

11.

12.

13.

14.

15.

Treasure Island (FL): StatPearls
Publishing Copyright 2023, StatPearls
Publishing LLC.; 2023.

Mule S, Singh A, Greish K, Sahebkar
A, Kesharwani P, Shukla R. Drug
repurposing  strategies and  key
challenges for COVID-19
management. J Drug Target. 2022;
30(4):413-29. doi: 10.1080/1061186X.
2021.2013852.

Adam AM. Sample Size Determination
in Survey Research. J Sci Res Rep.
2020;26(5):90-7. doi: 10.9734/JSRR/
2020/V261530263.

Burhan E, Susanto AD, Isbaniah F,
Nasution SA, Ginanjar E, Pitoyo CW,
et al. Indonesia Protocol Guideline of
COVID-19. 3rd ed. Indonesian
Pulmonary Specialist Doctors
Association (PDPI): Jakarta; 2020.
Stokes EK, Zambrano LD, Anderson
KN, Marder EP, Raz KM, El Burai
Felix S, et al. Coronavirus Disease 2019
Case Surveillance - United States,
January 22-May 30, 2020. MMWR
Morb Mortal Wkly Rep. 2020;69(24):
759-65. doi:  10.15585/mmwr.mm
6924¢2.

Setiadi W, Rozi IE, Safari D, Daningrat
WOD, Johar E, Yohan B, et al.
Prevalence and epidemiological
characteristics of COVID-19 after one
year of pandemic in Jakarta and
neighbouring areas, Indonesia: A single
center study. PLOS ONE.
2022;17(5):0268241. doi: 10.1371/
journal.pone.0268241.

Abate BB, Kassie AM, Kassaw MW,
Aragie TG, Masresha SA. Sex
difference in coronavirus disease
(COVID-19): a systematic review and
meta-analysis. BMJ Open. 2020;
10(10):e040129. doi: 10.1136/
bmjopen-2020-040129.

Abedi V, Olulana O, Avula V,
Chaudhary D, Khan A, Shahjouei S, et
al. Racial, Economic, and Health
Inequality and COVID-19 Infection in
the United States. J Racial Ethn Health

16.

17.

18.

19.

20

21.

22.

23.

Disparities. 2021;8(3):732-42. doi:
10.1007/s40615-020-00833-4.
Khunti K, Singh AK, Pareek M, Hanif

W. Is ethnicity linked to incidence or

outcomes  of  covid-19?  Bmj.
2020;369:m1548. doi: 10.1136/
bmj.m1548.

Cleverley WO, Cleverley JO. Essentials
of Health Care Finance. Jones and
Bartlett Learning: Ohio; 2017.

Baek H, Cho M, Kim S, Hwang H,
Song M, Yoo S. Analysis of length of
hospital stay using electronic health
records: A statistical and data mining
approach. PLOS ONE. 2018;13(4):
e0195901. doi: 10.1371/journal.pone.
0195901.

Clarias C, Sukoharsono EG,
Mulawarman AD. The Implementation
of INA-CBGs (Indonesia Case-Based
Groups) System and Strategic Response
in Institutional Theory Perspective
(Case Research in RSUD Dr. Saiful
Anwar Malang). JABE. 2018;2(2). doi:
10.26675/JABE.V212.11224.

.Burhan E, Susanto AD, Isbaniah F,

Nasution SA, Ginanjar E, Pitoyo CW,
et al. Indonesia Protocol Guideline of
COVID-19. 4th ed. Indonesian
Pulmonary Specialist Doctors
Association (PDPI): Jakarta; 2022.
Qomara WF, Primanissa DN, Amalia
SH, Purwadi FV, Zakiyah N.
Effectiveness of Remdesivir,
Lopinavir/Ritonavir, and Favipiravir
for COVID-19  Treatment: A
Systematic Review. Int J Gen Med.
2021;14:8557-71.

Furuta Y, Komeno T, Nakamura T.
Favipiravir (T-705), a broad spectrum
inhibitor of viral RNA polymerase.
Proc Jpn Acad Ser B Phys Biol Sci.
2017;93(7):449-63. doi: 10.2183/pjab.
93.027.

Wang M, Cao R, Zhang L, Yang X, Liu
J, Xu M, et al. Remdesivir and
chloroquine effectively inhibit the

recently emerged novel coronavirus
(2019-nCoV) in vitro. Cell Res.

292



Journal of Public Health and Development
Vol.21 No.2 May-August 2023

24.

25.

26.

27.

28.

29.

30.

2020;30(3):269-71.  doi:  10.1038/
s41422-020-0282-0.

Spinner CD, Gottlieb RL, Criner GJ,
Arribas Lépez JR, Cattelan AM,
Soriano Viladomiu A, et al. Effect of
Remdesivir vs Standard Care on
Clinical Status at 11 Days in Patients
with  Moderate = COVID-19: A
Randomized Clinical Trial. Jama.
2020;324(11):1048-57. doi: 10.1001/
jama.2020.16349.

Eastman RT, Roth JS, Brimacombe
KR, Simeonov A, Shen M, Patnaik S, et
al. Remdesivir: A Review of Its
Discovery and Development Leading to
Emergency Use Authorization for
Treatment of COVID-19. ACS Cent
Sci. 2020;6(5):672-83. doi: 10.1021/
acscentsci.0c00489.

Coz Yataco AO, Simpson SQ.
Coronavirus Disease 2019 Sepsis: A
Nudge Toward Antibiotic Stewardship.
Chest. 2020;158(5):1833-4. doi:
10.1016/j.chest.2020.07.023.

Wong KK, Lee SWH, Kua KP. N-
Acetylcysteine as Adjuvant Therapy for
COVID-19 - A Perspective on the
Current State of the Evidence. J
Inflamm Res. 2021;14:2993-3013. doi:
10.2147/JIR.S306849.

Zhou N, Yang X, Huang A, Chen Z.
The Potential Mechanism of N-
acetylcysteine in Treating COVID-19.
Curr Pharm Biotechnol. 2021;22(12):
1584-90. doi: 10.2174/1389201021999
201228212043.

De Flora S, Balansky R, La Maestra S.
Rationale for the use of N-
acetylcysteine in both prevention and
adjuvant therapy of COVID-19. Faseb
j. 2020;34(10):13185-93. doi: 10.1096/
FJ.202001807.

Robinson LA, Hammitt JK, Chang AY,
Resch S. Understanding and improving
the one and three times GDP per capita
cost-effectiveness thresholds. Health

31.

32.

33.

34.

35.

36

Policy Plan. 2017;32(1):141-5. doi:
10.1093/heapol/czw096.

Priyadi A, Permana H, Muhtadi A,
Sumiwi SA, Sinuraya RK, Suwantika
AA. Cost-Effectiveness Analysis of
Type 2 Diabetes Mellitus (T2DM)

Treatment in Patients with
Complications of Kidney and
Peripheral Vascular Diseases in
Indonesia. Healthcare (Basel).
2021;9(2). doi:  10.3390/healthcare
9020211.

Krylova O, Krasheninnikov A,

Mamontova E, Tananakina G,
Belyakova D. Pharmacoeconomic
Analysis of Treatment Regimens for
Coronavirus Infection Coronavirus
Disease-19. OAMIMS. 2021;9(E):
1182-9.  doi: 10.3889/0AMIMS.
2021.7015.

Alamer A, Almutairi AR, Halloush S,
Al-Jedai A, Alrashed A, AlFaifi M, et
al. Cost-effectiveness of Favipiravir in
moderately to severely ill COVID-19
patients in the real-world setting of
Saudi arabian pandemic referral
hospitals. Saudi Pharm J. 2023;
31(4):510-6.  doi: 10.1016/].jsps.
2023.02.003.

Congly SE, Varughese RA, Brown CE,
Clement FM, Saxinger L. Treatment of
moderate to severe respiratory COVID-
19: a cost-utility analysis. Sci Rep.
2021;11(1):17787.  doi: 10.1038/
s41598-021-97259-7.

Jiang Y, Cai D, Chen D, Jiang S, Si L,
Wu J. Economic evaluation of
remdesivir for the treatment of severe
COVID-19 patients in China under
different scenarios. Br J Clin
Pharmacol. 2021;87(11):4386-96. doi:
10.1111/bcp.14860.

.Nguyen AA, Habiballah SB, Platt CD,

Geha RS, Chou JS, McDonald DR.
Immunoglobulins in the treatment of
COVID-19 infection: Proceed with
caution! Clin Immunol. 2020;216:

293



Journal of Public Health and Development
Vol.21 No.2 May- August 2023

37.

38.

39.

108459. doi:  10.1016/j.clim.2020.
108459.

Schwab I, Nimmerjahn F. Intravenous
immunoglobulin therapy: how does IgG
modulate the immune system? Nat Rev
Immunol. 2013;13(3):176-89. doi:
10.1038/nri3401.

Indonesia Ministry of Health. Indonesia
Ministry of Health Decree No
HK.01.07/MENKES/5671/2021 about
Clinical Management of COVID-19 in
Health Care Facilities. Indonesia
Ministry of Health: Jakarta; 2021.
Akinbolade S, Coughlan D, Fairbairn
R, McConkey G, Powell H, Ogunbayo
D, et al. Combination therapies for
COVID-19: An overview of the clinical
trials landscape. Br J Clin Pharmacol.
2022;88(4):1590-7.  doi:  10.1111/
bep.15089.

294



