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ABSTRACT

World Health Organization (WHO) has announced coronavirus disease 2019 
(COVID-19) as a global pandemic which is the largest public health crisis in this 
century. The spread of COVID-19 is still not well-controlled even become global 
health threat. As new disease, the specific drugs for COVID-19 have not been 
available, yet. Face of this condition, repurposing existing drugs become the best 
options in order to meet the urgently need of the effective drugs. In this article, 
the clinical trial results of some drugs for the treatment of COVID-19 included 
hydroxychloroquine, chloroquine, lopinavir/ritonavir, remdesivir, oseltamivir, 
favipiravir, and corticosteroids were reviewed. Hydroxychloroquine, choloquine 
and lopinavir/ritonavir were shown to be ineffective. Therefore, they were 
excluded from the list of drugs for the tratment of COVID-19 by WHO and the 
National Agency of Drug and Food Control of Republic of Indonesia (NCDE NA-
DFC RI). Furthermore, NA-DFC RI has issued an emergency use authorization 
(EUA) for the use of remdesivir and favipiravir for the treatment of COVID-19. 

ABSTRAK

WHO telah mengumumkan COVID-19 sebagai pandemi global yang merupakan 
krisis kesehatan masyarakat terbesar abad ini. Penyebaran COVID-19 masih 
belum terkontrol dengan baik bahkan menjadi ancaman kesehatan global. 
Sebagai penyakit baru, obat spesifik untuk COVID-19 belum tersedia. Menghadapi  
kondisi ini, penggunaan kembali obat yang tersedia menjadi pilihan terbaik 
untuk memenuhi kebutuhan yang mendesak akan obat yang efektif. Makalah 
ini menelaah hasil penelitian klinik beberapa obat untuk pengobatan COVID-19 
seperti  hidroksiklorokuin,  klorokuin,  lopinavir/ritonavir, remdesivir, 
oseltamivir, favipiravir dan kortikosteroid. Hidroksiklorokuin, klorokuin, 
lopinavir/ritonavir  terbukti tidak efektif, sehingga dikeluarkan dari daftar obat 
untuk pengobatan COVID-19 oleh WHO dan BPOM RI. Selanjutnya, BPOM RI 
telah mengeluarkan EUA untuk penggunaan remdesivir dan favipiravir untuk 
pengobatan COVID-19.

INTRODUCTION

The first case of coronavirus disease 
2019 (COVID-19) was found in December 
2019 in Wuhan, China. Within a few 
weeks, the virus has spread to all parts 
of China. It has also spread to other 
countries within one month. The total 
number of confirmed cases of COVID-19 
globally as of December 5, 2020 was 
65,257,767 cases, with 1,513,179 deaths 
in 219 affected countries.1 The list of 
countries affected by COVID-19 might 

increase every day as the virus spreads 
to other countries. 

The first confirmed cases of COVID-19 
in Indonesia were reported on March 2, 
2020 amounting to two infected people. 
As of December 31, 2020, COVID-19 
cases in Indonesia have reached 743,198 
confirmed cases. With this number, 
Indonesia ranked 21st in the world for the 
total cumulative cases of COVID-19, with 
22,138 deaths.2,3  Case fatality rate (CFR) 
due to COVID-19 in Indonesia was 3.1%, 
which was considered as high compared 
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to the global CFR, which was 2.3%.1 To 
date, World Health Organization (WHO) 
has announced COVID-19 as a global 
pandemic and it is bilieved as the largest 
public health crisis in this century. The 
spread of COVID-19 is still not well-
controlled until now, even become global 
health threat.

The COVID-19 is caused by severe 
acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), which is one of the 
SARS species. The host receptor for 
SARS-CoV-2 cells entry is the same as 
for SARS-CoV, which is the angiotensin-
converting enzyme 2 (ACE2). SARS-CoV-2 
binds to ACE2 via the receptor-binding 
gene region of its spike protein. Similar 
to other viruses, SARS-CoV-2 mutates 
over time. Most mutations in the SARS-
CoV-2 genome have no impact on viral 
function. Specific variants have attracted 
wide attention because of their rapid 
presence in population and transmission 
potential or clinical implications. The 
symptoms of patients infected by SARS-
CoV-2 include mild symptoms to severe 
respiratory failure with multiple organ 
failure.4-7 

As new disease, the specific drugs 
for COVID-19 have not been available, 
yet. Face of this condition, repurposing 
existing drugs become the best options in 
order to obtain the urgently need of the 
effective drugs. During this pandemic, 
WHO launched the Global Solidarity 
Trial involving research institutions at 
the national and international levels 
to evalaute the efficacy and safety 
of potential drugs for the treatment 
of COVID-19.8-10 Some antimalarial, 
antiviral and corticosteroids have been 
evaluated for their efficacy and safety 
for the treatment of COVID-19 through 
multicenter phase III clinical trial in 
some countries coordinated by WHO.  
In this article, the clinical trial results of 
some drugs for the treatment of COVID-19 
included hydroxychloroquine, lopinavir/
ritonavir, remdesivir, oseltamivir, 
favipiravir, and corticosteroids were 
reviewed. 

DISCUSSION

Development of COVID-19 therapy by 
WHO

On March 18, 2020, WHO announced 
the implementation of an international 
scale clinical trial named the Global 
Solidarity Trial in order to obtain safe 
and efficacious drugs for the treatment 
of COVID-19, at a lower cost and in a 
shorter time. More than 116 countries 
in six WHO regions were joined or 
interested to participate in the Global 
Solidarity Trial.8,10 Indonesia participated 
in the Solidarity Trial on April 23, 2020, 
coordinated by the National Institute 
of Health Research and Development, 
Indonesian Ministry of Health, Republic 
of Indonesia. Since October 2, 2020. More 
than 12,000 patients from 30 countries  
have been recruited for the clinical trial.

The list of drugs for clinical trials 
against COVID-19 have been published on 
March 21, 2020. The drugs varied included 
corticosteroids, chloroquine (to prevent 
and treat malaria), lopinavir/ritonavir, 
darunavir, emtricitabine/tenofovir (each 
drug/drug combination is used to treat 
HIV), ruxolitinib (to treat myelofibrosis 
and polycythaemia vera), baricitinib (to 
treat rheumatoid arthritis), sirolimus (as 
immunosuppressant in kidney transplant 
patients) and interferon α, β, and γ (to 
treat hepatitis B and C, melanoma, or 
multiple sclerosis).8,9 Some of these drugs 
have been discontinued during the trial 
due to not promosing included lopinavir/
ritonavir (discontinued on July 4, 2020), 
combination of lopinavir/ritonavir 
with interferon-β (discontinued on 
July 4, 2020) and hydroxychloroquine 
(discontinued on June 18, 2020).

Drug evaluation process based on 
evidence based medicine (EBM)

The drug approval process begins 
by assessing the development of tested 
drugs in preclinical testing, then phase I, 
II, and III of clinical trials. Preclinical tests 
on experimental animal models include 
activity, acute toxicity, subchronic, dose 
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dependence, metabolism, kinetics, 
carcinogenicity, and mutagenicity/
teratogenicity tests. Phase I of clinical trial 
is then carried out on  healthy volunteers 
of 20-50 subjects to collect  initial data on 
who will be given a single dose. Phase II 
of clinical trial is carried out on patients 
with a diagnosis according to the criteria 
for the disease given stratified doses 
to assess the safety and recommended 
dosage. Phase III of clinical trial is 
carried out on 250-4,000 patients in 
various groups to evaluate the safety and 
efficacy of the tested drugs compared to 
the existing standard drugs. After the 
safety and effectiveness of the drugs 
have been demonstrated through the 
phase III of clinical trial, then the drugs 
can be registered and distributed. Drug 
approval assessments are also based on 
postmarketing surveillance data from 
phase IV of clinical trial and spontaneous 
reporting system. Phase IV of clinical trial 
aims to determine the actual pattern of 
safety and effectiveness of  drugs  in the 
community. Postmarketing surveillance 
also records spontaneous reporting as 
pharmacovigilance data. Data come 
from communities reporting suspected 
adverse drug reactions (ADRs) to local or 
national pharmacovigilance centers.11,12 

Drugs which will have distribution 
permit in Indonesia are assessed by the 
National Committee on Drug Evaluation, 
National Agency of Drug and Food Control 
of Republic of Indonesia/NCDE-NADFC 
RI (Komisi Nasional Penilaian Obat Jadi, 
Badan Pemeriksa Obat dan Makanan, 
Republik Indonesia/KOMNAS POJ, BPOM 
RI). Drugs will have distribution permit in 
accordance to the indications submitted 
by the registrant (pharmaceutical 
industry). The documents which are 
assessed include preclinical test, phase I, 
II, and III of clinical trials, and periodic 
safety update report (PSUR) data in the 
form of pharmacovigilance data. Only 
preclinical test, phase I, II, and III of 
clinical trials with a good design and 
following  the  proposed indications can be 
considered for acceptance evaluation by 
NCDE. Phase III of clinical trial data with 

randomized controlled trial (RCT) design 
and meta-analysis, appropriate sample 
size, good safety profile, and conformity 
to guidelines (WHO, USFDA, EMA, TGA, 
etc.) are the primary considerations 
for drugs assessment.11,13  There is a 
‘compassionate use’ scheme for the use 
of drugs that are under development 
and submitted for clinical trials, but 
have never received a distribution 
permit previously. The use of these drugs 
is for the treatment of COVID-19 with 
any indications and in emergency to be 
further developed in phase III of clinical 
trial with a RCT design. Emergency Use 
Authorization (EUA) is the policy in every 
country which allows temporary use of 
drugs that are already distributed for 
new indications during a pandemic. The 
EUA has only used emergency authorities 
twice. The first one was during the 
“swine flu” outbreak in 2009-2010. At 
the time, the EUA permitted intravenous 
peramivir (neuraminidase inhibitor) for 
H1N1 influenza. However, the clinical 
trials conducted could not demonstrate 
the efficacy of peramivir over placebo 
in severely ill hospitalized patients 
with influenza. In  2014, peramivir  
is  indicated only for uncomplicated 
influenza and not for use in severely 
ill hospitalized patients with influenza. 
During the COVID-19 pandemic, a 
similar scheme was undertaken for 
hydroxychloroquine, remdesivir, and 
favipiravir as therapies for COVID-19.14-17

Clinical trial evaluation of old drugs 
against COVID-19

World  Health  Organization and 
other  research  institutions at the 
national and international levels have 
carried out clinical trials aimed to 
demonstrate the efficacy and safety of 
tested drugs that have the potential for the 
treatment of COVID-19.9,18 Clinical trials 
are carried out on general population 
groups, not on particular groups such 
as pregnant/nursing mothers, children, 
and people with chronic diseases. 
Various studies and clinical trials 
are still ongoing in several countries, 
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including in Indonesia. The evaluation 
of hydroxychloroquine, lopinavir/
ritonavir, remdesivir, oseltamivir, 
favipiravir, and corticosteroids used for 
the treatment of COVID-19 patient in 
2020 are discussed in the following.

Hydroxychloroquine
Hydroxychloroquine (HCQ) and 

chloroquine (CQ) are 4-aminoquinoline 
which have been developed more than 
70 years ago for the treatment of malaria 
and rheumatology. They have been  
proposed  as  treatments  for COVID-19 
based on in vitro activity and data from 
clinical studies. The CQ has been shown 
to have in vitro activity against various 
viruses, including SARS-CoV-2 and SARS-
CoV-1. It can increase endosome pH by 
blocking the fusion of virus and host 
cell membranes or interfering with 
ACE2 glycosylated cells which are the 
cellular receptors of SARS-CoV. CQ can 
also suppress pro-inflammatory signal 
and cytokine production (IL-1, IL-6, and 
TNF) by inhibiting lysosome activity on 
cell antigen presentation. The level of 
4-aminoquinoline which was required 
to inhibit SARS-CoV-2 replication in vitro 
was higher than for the prevention and 
treatment of malaria. Compared to CQ, 
HCQ has an additional hydroxyl group, 
lower toxicity, and similar antiviral 
efficacy.19,20

There are six studies regarding phase 
III of clinical trial conducted to evaluate 
HCQ for the treatment of COVID-19 
compared with the usual/standard of 
care in this discussion. The first one is 
the Randomized Evaluation of COVID-19 
Therapy (RECOVERY). This was an open-
label platform trial with a range of 
possible treatments compared with the 
usual care in patients admitted to hospital 
with COVID-19. The trial to evaluate HCQ 
was conducted in 176 hospitals in the 
United Kingdom (UK) from March 19 
to June 29, 2020. The primary outcome 
was 28-day mortality. Part of this study 
examined the efficacy and safety of HCQ 
compared with the usual care. This study 
also examined dexamethasone and 

lopinavir/ritonavir versus usual care, 
and are discussed in other subsections. 
To date, this trial continued on assessing 
the effectiveness of azithromycin, 
tocilizumab, convalescent plasma, and 
REGN-COV2 to treat COVID-19 patients. A 
total of 4,716 subjects were randomized 
and divided into two groups. One group 
received HCQ sulfate in the form of a 
200 mg tablet containing a 155 mg base 
equivalent (n=1,430), while the other 
one received usual care (n=3,155). The 
administration of HCQ was a loading 
dose of four tablets (total dose, 800 
mg) at baseline and at 6 h, which was 
followed by two tablets (total dose, 400 
mg) starting at 12 h after the initial dose 
and then every 12 h for the next nine 
days or until discharge. The observation 
of subjects in the HCQ group was ceased 
on June 5, 2020 after an interim analysis 
showed that the effectiveness of HCQ 
was lacking. Mortality within 28 days 
occurred in 421 (27.0%) patients treated 
by HCQ and in 790 (25.0%) patients 
treated by the usual care (rate ratio, 1.09; 
95% CI; 0.97 to 1.23; p=0.15).21

The second one is the phase III of 
clinical trial that was carried out in 11 
hospitals  in  Taiwan, between April 1 
and May 31, 2020, with the RCT design 
(n=33, HCQ  group with 21 subjects versus 
standard of care with 12 subjects) and 
retrospective study (n=37, HCQ group 
with 28 subjects versus standard of care 
with nine subjects). This clinical trial 
aimed to assess the efficacy and safety 
of HCQ (400 mg twice daily or 200 mg 
twice daily for six days) compared with 
the standard of care in mild to moderate 
COVID-19 patients. The results of the RCT 
study showed that the median time for 
negative rRT-PCR was 5 days (95%CI: 1 to 
9 days) and 1 days (95% CI: 2 to 12 days) 
for the HCQ and standard of care groups 
(p = 0.40), respectively. In contrast, the 
retrospective study results showed that 
the median time was 15 days for the HCQ 
group and 14 days for the standard of 
care group that had negative rRT-PCR 
results (p = 0.37). On day 14, the virus 
was undetectable in 81.0% of the HCQ 
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group and in 75.0% of the standard of 
care group (p=0.36) in the RCT study. 
On the other hand, in the retrospective 
study, the virus was not detected in 
42.9% of the HCQ group and 55.6% of 
the standard of care group (p = 0.70). 
No severe adverse events were reported 
in this clinical trial. Reported minor 
side effects in the HCQ group included 
headache (21.1%), dizziness (5.3%), 
gastritis (5.3%), diarrhea (5.3%), nausea 
(5.3%), and photophobia (5.3%). The 
median QTc (ranges) were 429.5 msec 
(340-467) on day 4 and 421 msec (391-
462) on day 8. No severe prolongation 
was noted.22

The third one is the phase III of 
clinical trial that was carried out to 
examine the efficacy and safety of 
HCQ at the Renmin Hospital of Wuhan 
University, from February 4 to February 
28, 2020, on 62 patients suffering 
from COVID-19. The HCQ group (n=31) 
received hydroxychloroquine sulfate 
tablets (Shanghai Pharma) 400 mg/d (200 
mg/bid) between days 1 and 5, and were 
compared with the standard of care 
group (n=31). The outcome was assessed 
as changes in time to clinical recovery 
(improvement in fever and cough as well 
as progressed to severe illness). Clinical 
improvement was faster in the HCQ than 
the standard of care groups in terms of 
no fever 2.2 versus 3.2 days (p = 0.0008), 
no cough 2 versus 3.1 days (p=0.0016), 
and progressed to severe illness 0 versus 
12.9%, respectively. In addition, the 
improvement of pneumonia features 
in the HCQ group was 80.6%, and the 
standard of care group was 54.8% 
(p=0.0476). It was reported that two 
people experienced minor side effects of 
HCQ, i.e. one person experienced a rash 
and one person had a headache.23

The fourth phase III of clinical trial 
is the RCT to test HCQ in nonhospitalized 
adults with early symptoms of COVID-19 
in the United States (US) and Canada 
(40 states and three provinces). A total 
of 491 symptomatic, non-hospitalized 
adults with laboratory-confirmed of 
COVID-19 or  probable COVID-19 were 

administered with oral HCQ (800 mg 
once, followed by 600 mg in 6 to 8 h, 
then 600 mg daily for four more days) 
(n=244) or masked placebo (n=247). The 
14-day change in symptoms severity did 
not differ much between the HCQ and 
placebo groups (difference in symptoms 
severity: relative, 12%; absolute, -0.27 
points [95% CI: -0.61 to 0.07 points]; 
p=0.117). On the 14th day, 24% of the HCQ 
group still had symptoms compared 
with 30% of the placebo group (p=0.21). 
Adverse effect of the treatment was 
observed in 43% of the HCQ group versus 
22% of the placebo group (p<0.001). With 
HCQ, gastrointestinal symptoms were the 
most common reported adverse effect, 
i.e. 31% of participants reported upset 
stomach or nausea and 24% reported 
abdominal pain, diarrhea, or vomiting.24

The fifth phase III of clinical trial 
is the study conducted by Tang et al.25 
In this study, the use of HCQ in patients 
with mainly mild to moderate COVID-19 
was reviewed, involving 16 hospitals 
in China from February 11 to 29, 2020. 
The subjects were 150 patients (148 
had mild to moderate symptoms and 
two had severe symptoms). They were 
administered with HCQ randomly (n=75) 
plus standard of care or standard of 
care alone (n=75). Hydroxichloroquine 
was administered at a loading dose of 
1,200 mg daily for 3 days, followed by 
a maintenance dose of 800 mg daily 
(total treatment duration: 2 or 3 weeks 
for patients with mild to moderate or 
severe symptoms, respectively). The 
probability of negative conversion of 
SARSCoV-2 for 28 days in the HCQ group 
was 85.4% (95% CI: 73.8 to 93.8%), while 
in the standard of care group was 81.3% 
(95%CI; 71.2 to 89.6%). The median 
time of negative conversion in the HCQ 
group was 8 days (95% CI: 5 to 10 days), 
whereas the standard of care group was 
7 days (95% CI: 5 to 8 days). Side effect 
reported in the HCQ group was diarrhea 
(10% of patients), whereas no side effect 
found in the standard of care group. 
Hydroxichloroquine was discontinued 
in one patient due to blurred vision. 
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The dose was lowered in one patient 
reporting thirst. The two adverse events 
were temporary; they only lasted one to 
two days. It can be concluded that HCQ 
administration was no more effective 
than standard treatment.25

The last study on phase III of clinical 
trial on the use of HCQ discussed in 
this review  is  the  one conducted by 
Cavalcanti et al.26  In this study, the use 
of HCQ was examined in patients with 
mainly mild to moderate COVID-19. It 
was a multicenter randomized open-
label three-group controlled trial 
involving hospitalized patients with 
suspected or confirmed COVID-19 
involving 55 hospitals in Brazil. Patients 
(n=665) were randomly assigned in a 
1: 1: 1 ratio to receive standard of care 
(control group, n=227), standard of care 
plus HCQ at a dose of 400 mg twice daily 
for 7 days (HCQ-alone group, n=221), or 
standard of care plus HCQ at a dose of 
400 mg twice daily plus azithromycin at 
a dose of 500 mg once a day for 7 days 
(HCQ/azithromycin group, n=217). The 
primary outcome was the clinical status 
on the 15th day. Among the patients 
with confirmed COVID-19, there was no 
significant difference in clinical status 
on the 15th day between the three groups: 
HCQ plus azithromycin versus control 
(odds ratio= 0.99; 95%CI: 0.57 to 1.73; 
p=1.00); HCQ alone versus control (odds 
ratio=1.21; 95% CI: 0.69 to 2.11; p=1.00); 
and HCQ plus azithromycin versus HCQ 
alone (odds ratio= 0.82 ; 95% CI: 0.47 to 
1.43; p =1.00). QTc prolongation was 
more common in patients receiving 
HCQ plus azithromycin or HCQ alone 
than in patients in the control group. 
Elevated liver enzyme levels were more 
common in patients receiving HCQ plus 
azithromycin than in the control group.26

Based  on  the  clinical trial results 
that have been discussed, HCQ has been 
shown to be ineffective. WHO have 
instructed to stop the use of HCQ on June 
18, 2020 as tested drugs for COVID-19 
patients. Furthermore, NA-DFC does 
not include HCQ in the Information 
of  COVID-19 Drug 2nd edition (IOCI 
2/Informatorium Obat COVID-19) in 

Indonesia published in November 
2020.8,20

Lopinavir/ritonavir
Lopinavir   is   an  antiretroviral  

protease  inhibitor used in combination 
with other antiretroviral drugs in 
the second-line treatment of HIV/
AIDS infection. The dosage form of 
lopinavir should be used in combination 
with ritonavir   due  to  the  low 
oral  bioavailability and extensive 
biotransformation  of   lopinavir. 
Ritonavir is a potent inhibitor of the 
enzyme responsible for lopinavir 
metabolism. The concomitant use 
of these drugs “increases” lopinavir 
bioavailabity and antiviral activity.27,28

There are 3 studies regarding phase 
III of clinical trial in order to evaluate 
lopinavir/ritonavir for the treatment 
of COVID-19 compared with the usual/
standard of care in this discussion. The 
first study is the Global Solidarity Trial 
involving 405 hospitals in 30 countries. 
The study recruited 11,330 subjects who 
received  remdesivir (2,750  subjects), 
HCQ (954 subjects), lopinavir (1,411 
subjects), interferon (2,063 subjects, 
including 651 receiving interferon plus 
lopinavir), and no drug (4,088 subjects). 
The lopinavir (oral) regimen was 2 
tablets twice a day for 14 days. Each 
tablet contained 200 mg of lopinavir plus 
50 mg of ritonavir. Lopinavir was only 
available in oral form, hence it could 
not be administered to the patients who 
were subjected to mechanical ventilation 
and those who could not swallow. The 
primary outcome assessed was in-
hospital mortality. In terms of lopinavir 
versus control group, the mortality was 
respectively 148 out of 1,399 patients 
versus 146 out of 1,372 patients (RR = 
1.00; 95%CI: 0.79 to 1.25; p=0.97). The 
overall or subgroups results showed 
that no tested drug reduced mortality 
significantly. World Health Organization 
stopped the lopinavir/ritonavir regimen 
and declared that it was not effective in 
reducing the risk of death in COVID-19 
patients in the hospital.15

The second study is the RECOVERY 
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study to evaluate the efficacy and safety 
of lopinavir/ritonavir, together with 
HCQ and dexamethasone as previously 
discussed. RECOVERY subjects who 
received lopinavir/ritonavir and usual 
care treatments were 1,616 people and 
3,424 people, respectively. Mortality was 
reported within 28 days in 374 (23%) 
subjects in the lopinavir/ritonavir group 
and 767 (22%) subjects in the usual care 
group (rate ratio=1.03; 95%CI: 0.91 to 
1.17; p=0.60). The result of this study 
showed that lopinavir/ritonavir did 
not reduce mortality within 28 days in 
hospitalized COVID-19 patients.29

The third study is the LOTUS China 
(Lopinavir Trial for Suppression of 
SARS-CoV-2 in China), which was a 
randomized controlled open-label trial 
conducted from January 18 to February 
3, 2020 in Jin Yin-Tan Hospital, Wuhan, 
Hubei Province, China. The study was 
carried out in 199 COVID-19 patients 
who received lopinavir/ritonavir (400 
mg and 100 mg orally, respectively) 
twice daily plus standard of care (n=99) 
or standard of care alone (n=100) for 
14 days. The standard of care included 
supplemental oxygen, non-invasive and 
invasive ventilation, antibiotic agents, 
vasopressor support, renal-replacement 
therapy, and extracorporeal membrane 
oxygenation (ECMO). The primary 
endpoint was the time to clinical 
improvement (improvement of two 
points on a seven-category ordinal scale 
or discharge from the hospital). The 
results showed that the time to clinical 
improvement in the lopinavir/ritonavir 
group was not different from standard of 
care (median, 16 days versus 16 days; HR 
for clinical improvement = 1.31; 95%CI: 
0.95 to 1.80; p=0.09). A total of 46 (48.4%) 
patients in the lopinavir/ritonavir 
group and 49 (49.5%) patients in the 
standard of care group experienced 
side effects. The side effects, such as 
nausea, vomiting, and diarrhea, were 
more common in the lopinavir/ritonavir 
group. Four serious gastrointestinal side 
effects were reported in the lopinavir/
ritonavir group, but there was none in 

the standard of care group. Lopinavir/
ritonavir treatment was stopped early 
in 13 (13.8%) patients due to its side 
effects.30

Based on the clinical trial results that 
have been discusssed, lopinavir/ritonavir 
has been shown to be ineffective. WHO 
has instructed to stop the use of lopinavir/
ritonavir on July 4, 2020 as tested drug 
for COVID-19 patients. The NA-DFC does 
not include lopinavir/ritonavir in IOCI 2 
published in November 2020.8

Remdesivir
Remdesivir, a nucleotide analog 

prodrug that inhibits viral RNA 
polymerases, has shown in vitro activity 
against SARS-CoV-2. This prodrug is 
metabolized in the host cell to form the 
active adenosine triphosphate (ATP). 
Remdesivir triphosphate acts as an ATP 
analog and joins the RNA chain in SARS-
CoV-2. The result is inhibition of the 
RNA-dependent RNA polymerase (RdRp) 
enzyme, which causes the termination of 
RNA chain formation during viral RNA 
replication.5,31

There are 5 studies regarding phase 
III of clinical trial in order to evaluate 
the use of remdesivir for the treatment 
of COVID-19 in the following discussion. 
The first study is the Adaptive Covid-19 
Treatment Trial (ACTT-1), which was 
a randomized double-blind placebo-
controlled trial. The trial examined a 
10-day remdesivir (200 mg on the first 
day, followed by 100 mg/day) versus a 
10-day placebo  in  patients  with  severe 
COVID-19. The outcome which was 
assessed was the recovery time and 
mortality. The study was conducted from 
February 21 to April 19, 2020, involving 
60 trial sites and 13 subsites in the US 
(45 sites), Denmark (8), UK (5), Greece 
(4), Germany (3), Korea (2), Mexico (2), 
Spain (2), Japan (1), and Singapore (1). 
A total of 1,062 patients were randomly 
assigned to 2 groups, namely the 
remdesivir (n=541) and placebo (n=521) 
groups. The remdesivir group had a 
mean recovery time of 10 days (95% 
CI; 9-11 days), whereas the placebo 
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group was 15 days (95% CI: 13-18 days) 
with recovery rate ratio 1.29 (95% CI; 
1.12 to 1.49; p<0.001, by log-rank test). 
The remdesivir group showed clinical 
improvement at day 15 (odds ratio, 
1.5; 95%CI: 1.2–1.9, after adjustment 
for actual disease severity) compared 
with placebo. Kaplan-Meier mortality 
estimations for the remdesivir versus 
placebo groups respectively were 6.7% 
versus 11.9% on the 15th day and 11.4% 
versus 15.2% on the 29th day (HR, 0.73; 
95%CI: 0.52 to 1.03). Serious side effects 
were reported in 24.6% subjects in the 
remdesivir group and in 31.6% subjects 
in the placebo group. In addition, serious 
side effect of respiratory failure was 
observed in both the remdesivir (8.8% 
patients) and placebo (15.5% patients) 
groups. No deaths were associated with 
therapy. The results of this study showed 
that remdesivir was effective and had 
lower side effects than placebo.32

The second study is RCT conducted 
by Spinner et al.33 In this study, the 
efficacy of remdesivir in moderate 
COVID-19 patients (pulmonary infiltrates 
and room-air oxygen saturation > 94%) 
was examined. The study was conducted 
in 105 hospitals in the US, Europe, and 
Asia from March to April 2020. The 
subjects were randomly assigned into 
three groups. Each group received 
remdesivir for 10 days (n= 197) and 
5 days (n= 199) or standard of care 
(n= 200) treatments. Remdesivir was 
administered intravenously at 200 mg 
on the first day, followed by 100 mg/day. 
The primary outcome was the clinical 
status on the day 11 on a 7-point ordinal 
scale, ranging from death (category 1) 
to discharge (category 7). Most of the 
subjects suffered from cardiovascular 
disease (56%), hypertension (42%), and 
diabetes (40%). The 5-day remdesivir 
group had better clinical status than the 
standard of care group (OR = 1.65; 95%CI: 
1.09-2.48; p=0.02). In contrast, the clinical 
status of the 10-day remdesivir group 
versus the standard of care group did not 
differ significantly (p=0.18 by Wilcoxon 
rank-sum test). The reported effects of 

nausea (10% versus 3%), hypokalemia 
(6% versus 2%), and headache (5% 
versus 3%) were more frequent from the 
remdesivir group than in standard of 
care group.33

The third study is also a RCT 
by Goldman et al.34  In  this study, 
the efficacy of remdesivir in severe 
COVID-19 patients was examined. The 
study was conducted in 55 hospitals in 
the US, Italy, Spain, Germany, Hong Kong, 
Singapore, South Korea, and Taiwan 
from March 6 to March 26, 2020. The 
subjects were randomly divided into 2 
groups. Each group received remdesivir 
treatment for 10 days (n=197) or 5 days 
(n=200). Remdesivir was administered 
intravenously at 200 mg on the first day, 
followed by 100 mg/day. The primary 
outcome was the clinical status on the 
day 14 on a 7-point ordinal scale. The 
baseline data of the 10-day remdesivir 
group were worse than the 5 day 
remdesivir group (p=0.02). On day 14, the 
clinical improvement occurred in 54% of 
subjects in the 10 day and 64% in the 5 
day groups. The 10 day group showed 
no difference in clinical status on the 
day 14 than the 5 day group (p=0.14). 
The reported side effects were nausea 
(9%), worsening respiratory failure (8%), 
elevated alanine aminotransferase level 
(7%), and constipation (7%). This study 
did not compare with placebo (standard 
of care).34

The fourth study is conducted by 
Wang et al.35 In this study, a double-blind 
placebo-controlled multicentre trial 
was conducted in 10 hospitals in Hubei, 
China from February 6 to March 12, 2020. 
This study examined the administration 
of remdesivir (200 mg on the first day, 
followed by 100 mg/day) for 10 days 
compared with a placebo for 10 days 
in patients with severe COVID-19. The 
patients were permitted concomitant use 
of lopinavir/ritonavir, interferons, and 
corticosteroids. The primary endpoint 
was time for clinical improvement up 
to 28 days. A total of 237 patients were 
randomly assigned into two groups of 
remdesivir (158 subjects) and placebo 
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(79 subjects). The study results showed 
that there was no difference in clinical 
improvement time between the 
remdesivir group (median 21.0 days) 
versus placebo (median 23.0 days) 
(HR=1.27; 95%CI: 0.89 to 1.80). However, 
clinical improvement was faster in the 
remdesivir group than placebo on day 14 
(27% versus 23%) and (65% versus 58%) 
although not statistically significant. 
According to the investigators, it was 
because the number of subjects was 
small. The most frequent side effects 
found in the remdesivir group to the 
least frequent ones were constipation, 
hypoalbuminemia, hypokalemia, anemia, 
and thrombocytopenia, and increased 
total bilirubin. In contrast, the most 
frequent side effects found in the 
placebo group were hypoalbuminemia, 
constipation, anemia, hypokalemia, 
increased aspartate aminotransferase, 
increased blood lipids, and increased 
total bilirubin. The serious side effects 
in the remdesivir group were less 
(18%) than the placebo group (26%). 
More patients discontinued the drug 
being tested because of the frequent 
side effects or serious side effects in the 
remdesivir group (12%) than the placebo 
group (5%). However, all deaths assessed 
by the investigators were not associated 
with the study.35

The fifth study is the Solidarity 
Trial. This trial reported deaths in 301 
out of 2,743 patients in the remdesivir 
group and 303 out of 2,708 patients in 
the remdesivir control group (RR = 0.95; 
95%CI: 0.81 to 1.11; p=0.50). It was found 
that overall or in a subgroup, none of the 
tested drugs reduced mortality.15,36

Based on the 5 studies that have 
been discussed, it is clear that remdesivir 
(200 mg on the first day, followed by 100 
mg/day) has a clinical improvement 
effect and relatively fewer side effects 
compared with placebo (standard of 
care) in patients with severe COVID-19. 
In addition, it was demonstrated to be 
able to reduce mortality and shorten 
recovery time in comparison with the 
placebo group.32-35 Five-days  treatment 

with remdesivir showed better results 
than 10-days treatment in moderate 
and severe COVID-19 patients.33,34 

However, the Global Solidarity Trial 
showed different results compared 
with other clinical trials, which might 
be due to differences in the study 
designs and the severity of COVID-19 
symptoms in patients.36 The NA-DFC 
has issued the EUA since September 
19, 2020 for remdesivir.37 In IOCI 2, the 
use of remdesivir is for the treatment 
of patients with confirmed COVID-19 in 
adults and adolescents (aged 12 years 
or over who weigh 40 kg or more) and 
also in hospitalized COVID-19 patients 
with severe symptoms. The degree of 
severety is shown by oxygen saturation 
(SpO2) ≤ 94% or additional oxygen 
requirement and/or ventilator or ECMO 
requirements.8

Oseltamivir
Oseltamivir phosphate is a prodrug 

of oseltamivir carboxylate (OC), which 
is a selective and potent inhibitor 
of the neuraminidase of influenza 
A and B viruses, thereby inhibiting 
influenza virus infection and in vitro 
viral replication. Viral neuraminidase 
plays a significant  role in  releasing 
newly formed viral particles from the 
infected cells and the spread of virus 
transmission.37 Oseltamivir has been 
approved by the NA-DFC before the 
COVID-19 pandemic as an influenza 
therapy in adults and children aged 
one year or older with typical influenza 
symptoms, if the virus is circulating in 
an environment. Oseltamivir can also be 
used to prevent influenza in adults and 
children over 13 years.38 In an in silico 
assessment, in vitro, and retrospective 
study of oseltamivir conducted by 
Tan et al.38 the results showed that 
oseltamivir was ineffective at reducing 
symptoms and  slowing  the progression  
of  COVID-19; although at the beginning 
of oseltamivir use, symptoms were 
reduced. There are insufficient strong 
data to support the use of oseltamivir for 
the treatment of COVID-19.39
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As stated by the NIH COVID-19 
Treatment   Guidelines,  oseltamivir  
can  be given to hospitalized patients 
suspected  of being infected by SARS-
CoV-2, influenza, or both (coinfection) 
without waiting for a positive result 
of influenza infection. However, 
if the test results  do  not  indicate 
influenza infection, then oseltamivir 
administration should be stopped. 
Oseltamivir is included IOCI 2 for mild, 
moderate, and severe symptoms if 
coinfection of influenza and COVID-19 is 
suspected.8

Favipiravir
Favipiravir selectively inhibits RNA-

dependent RNA polymerase (RdRp) 
of influenza viruses. Favipiravir is a 
prodrug that undergoes ribosylation 
and intracellular phosphorylation 
and is converted into ribofuranosyl 
phosphate (favipiravir-RFP) in cells. It is 
then recognized as a substrate by viral 
RNA polymerase, thereby inhibiting the 
RNA polymerase activity and the viral 
replication.40

There are three studies regarding 
phase III of clinical trial in order to 
evaluate the use of favipiravir for the 
treatment of COVID-19 in the following 
discussion. The first study is the RCT 
conducted by Cai et al.41 which was an 
open-label nonrandomized before-after 
controlled study in an isolation ward of 
the National Clinical Research Center for 
Infectious Diseases (the Third People’s 
Hospital of Shenzhen), Shenzhen, 
China, from January 30 to February 
14, 2020.  This study aimed to examine 
favipiravir (day 1: 1,600 mg twice daily; 
Day 2-14: 600 mg twice daily) which 
was administered orally with interferon 
(IFN)-α by aerosol inhalation (5 million 
IU twice daily) compared with lopinavir/
ritonavir (Day 1–14: 400 mg/100 mg, 
respectively, twice daily) which was 
administered orally with IFN-α by 
aerosol inhalation (5 million IU twice 
daily) as the control.  The assessment   
for  the  outcome  was  the  time of viral 
clearance and the improvement rate 

of chest computed tomography (CT) 
scans on day 14 after treatment. Eighty 
patients were randomly assigned into 
two groups of favipiravir (35 subjects) 
and control (45 subjects) groups. The 
results of the study showed that the 
median time of viral clearance in the 
favipiravir group was shorter (4 days) 
than the in the control group (11 days) 
(IQR: 8–13) (p<0.001). On day 14, after 
the treatment, the rate of improvement 
from chest CT in the favipiravir group 
was higher than in the control group 
(91.4% versus 62.2%; p=0.004). The side 
effects reported by the favipiravir group 
(11.43%) were fewer than the control 
group (55.56%) (p<0.001). The side effects 
of favipiravir included diarrhea, liver 
injury, and a poor diet. The results of this 
study provide useful information for the 
treatment of SARS-CoV-2 infection.41

The second study is conducted by 
Chen et al.40  which was a multicenter 
open-label randomized superiority 
trial in 3 hospitals (Zhongnan Hospital 
of Wuhan  University,  Leishenshan  
Hospital,  and The Third People’s 
Hospital of Hubei Province) from 
February 20 to March 12, 2020. This 
study compared the efficacy and safety 
of favipiravir and arbidol as therapies 
for COVID-19 on a seven-day clinical 
recovery rate. The subjects were divided 
into two groups of conventional therapy 
plus favipiravir (p=120) or conventional 
therapy plus arbidol (n=120) groups. 
The results showed that the seven-day 
clinical recovery rate in the favipiravir 
group was better than the arbidol group 
(71.43% versus 55.86%; p=0.0199). 
Favipiravir maybe the treatment of 
choice for COVID-19 due to the high 7-day 
clinical recovery rate.41

The third study is conducted by 
Doi et al.42 which was a prospective 
randomized open-label multicenter trial 
to assess the efficacy of favipiravir in 
patients with asymptomatic to mildly 
symptomatic COVID-19. The study was 
carried out in 25 hospitals across Japan 
from March 2 to June 14, 2020. The 
patients were randomly administered 
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with favipiravir on day 1 (early treatment 
group) (n=44 subjects) or on day 6 of 
study participation (late treatment 
group) (n=44 subjects). The assessment 
for the outcomes were viral clearance 
on day 6 and change in viral load on day 
6. Viral clearance on day 6 in the early 
treatment group was faster than in the 
late treatment group, i.e. 66.7% versus 
56.1% (adjusted HR= 1.42; 95%CI: 0.76 
to 2.62). Negative changes in viral load 
were faster in the early treatment group 
than in the late treatment group, i.e. 
94.4% versus 78.8% (adjusted OR= 4.750; 
95% CI: 0.876 to 25.764). Neither disease 
progression nor death occurred during 
the 28 days of the study.42

Based on the clinical trials that have 
been  discussed,  favipiravir  showed  
to be effective for the treatment of 
COVID-19. The NA-DFC has issued the 
EUA for favipiravir on September 3, 
2020.43  In IOCI 2, the use of favipiravir 
is for the treatment of COVID-19 adult 
patients (≥18 years) with mild to 
moderate severity symptoms, combined 
with standard of care.8

Corticosteroids
As an anti-inflammatory, corticosteroids 

are expected to reduce lung injury 
in patients with COVID 19, thereby 
inhibiting respiratory failure and death. 
Corticosteroids  used in clinical trials 
are dexamethasone.43,44 Indications 
for the use of dexamethasone are 
suppressing inflammation and allergic 
disorders, Cushing’s disease, congenital  
adrenal  hyperplasia, cerebral edema 
associated with pregnancy, cough 
accompanied by shortness of breath, 
and rheumatic disease.8  There are three 
studies regarding phase III of clinical 
trial in order to evaluate the use of 
corticosteroids for the treatment of 
COVID-19 in the following discussion. 
The first study is the preliminary report 
from the RECOVERY trial. In this trial, 
besides assessing HCQ and lopinavir/
ritonavir, the efficacy and safety of oral 
or intravenous dexamethasone (6 mg 
once daily) for ten days were compared 

with the standard of care. A total of 
2,104 subjects received dexamethasone, 
while 4,321 subjects received standard 
of care. A total of 482 patients (22.9%) 
in the dexamethasone group and 1,110 
patients (25.7%) in the standard of 
care group died within 28 days after 
randomization (age-adjusted rate ratio 
= 0.83; 95% CI: 0.75 to 0.93; p< 0.001). In 
regard to mortality, proportional and 
absolute differences between groups 
varied widely according to the subjects’ 
level of respiratory support at the time of 
randomization. The incidence of death 
in the dexamethasone group was lower 
than in the usual care group on subjects 
who received an invasive mechanical 
ventilation treatment (29.3% vs 41.4%; 
RR = 0.64; 95%CI: 0.51 to 0.81) and on 
subjects who received oxygen without 
an invasive mechanical ventilation 
treatment (23.3% versus 26.2%; RR = 
0.82; 95%CI: 0.72-0.94). However, the 
incidence of death in the dexamethasone 
group was higher than in the usual care 
group on subjects who did not receive 
supplemental oxygen (17.8% vs 14.0%; 
RR = 1.19; 95%CI: 0.91 to 1.55). This 
result showed that oral or intravenous 
dexamethasone treatment (6 mg once 
a day) for ten days was able to reduce 
the mortality of patients with COVID-19 
who received an invasive mechanical 
ventilation and supplemental oxygen 
treatments.43

The second study is the COVID-19 
Dexamethasone (CoDEX) Randomized 
Clinical Trial, which was a multicenter 
randomized open-label clinical trial 
conducted   in  41  intensive  care  units 
(ICUs) in  Brazil.  The  subject were 
COVID-19 patients with moderate to 
severe ARDS. There were two groups 
in which the first group received 
dexamethasone of 20 mg daily 
administered intravenously for five 
days, followed by 10 mg daily for five 
days  or until  discharge from  the ICU 
plus standard of care (n=151) compared 
with the  second group  who received 
only standard of care (n=148). The 
primary outcome  was  ventilator-free  
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days during the first 28 days, defined as 
being alive and free from mechanical 
ventilation. The dexamethasone group 
had a mean of 6.6 ventilator-free days 
(95% CI: 5.0 to 8.2) during the first 28 days 
versus 4.0 ventilator-free days (95%CI: 
2.9 to 5.4) in the standard of care group 
(difference, 2.26; 95% CI: 0.2 to 4.38; 
p=0.04). On day 7, the dexamethasone 
group had a mean SOFA score of 6.1 
(95% CI: 5.5 to 6.7) versus 7.5 (95% CI: 
6.9 to 8.1) in the standard of care group 
(difference, -1.16; 95% CI: -1.94 to -0.38; 
p=0.004). This study showed that in 
patients with COVID-19 with moderate 
or severe ARDS, the use of intravenous 
dexamethasone plus standard of care 
significantly increased the number of 
ventilator-free days during the first 28 
days.44

The third study is the GLUCOCOVID, 
which was a partially randomized 
preference open-label controlled two-
arm parallel-group trial, conducted in 
five hospitals in Spain from April to 
May 2020. The study aimed to assess 
the efficacy of corticosteroids addition 
(intravenous methylprednisolone 40 
mg/12 h  three days,  then 20 mg/12 h three 
days) in standard therapy for moderate 
to severe COVID-19 patients. The number 
of  subjects was 85 patients and  divided  
into  the  methylprednisolone (p=56) 
and standard therapy (p=29) groups. 
The primary endpoint was a composite 
of death or admission to the intensive 
care unit (ICU) or the requirement of 
non-invasive ventilation (NIV). The 
study results showed that subjects  
who experienced in-hospital all-cause 
mortality or escalation at the ICU 
admission or progression of respiratory 
insufficiency that required NIV in 
the methylprednisolone group (24%) 
were lower than those with standard 
therapy (48%) (RR= 0.5; 95% CI: 0.27 to 
0.94). Decreased levels of C-reactive 
protein were more visible in the 
methylprednisolone group (p=0.0003). 
Hyperglycemia (>180 mg/dL) occurred 
in the methylprednisolone group (21%), 
but did not occur in the standard therapy 

group.45

World Health Organization and 
EMA recommended the use of systemic 
corticosteroids for COVID-19 patients 
with severe to critical symptoms, but 
do not recommend the use of systemic 
corticosteroids for COVID-19 patients 
with  mild to moderate symptoms. To 
date, its status is registered as a tested 
drug for COVID-19 in Indonesia and 
several countries. The indications listed 
in IOCI 2 are anti-inflammatory in 
severe cases of COVID-19 who receive 
additional oxygen or using a mechanical 
ventilator.8

CONCLUSION

During the COVID-19 pandemic 
in 2020, specific therapies other than 
supportive care were studied. Based on 
the clinical  trial  results, it  is apparent 
that HCQ and lopinavir/ritonavir are 
shown to be ineffective.  Therefore,  
WHO and the NA-DFC excluded the 
HCQ (June 18, 2020)  and   lopinavir/
ritonavir   (July 4, 2020) for  the  tratment 
of COVID-19. Since September 3 and 19, 
2020, the NA-DFC has issued the EUA for 
favipiravir and remdesivir, respectively.  
World Health Organization and  EMA 
recommend the use of systemic 
corticosteroids for COVID-19 patients 
with severe to critical symptoms, but 
do not recommend the use of systemic 
corticosteroids for COVID-19 patients 
with mild to moderate symptoms.
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