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Abstract: The COVID-19 pandemic has expanded globally and caused serious consequence in both health
system and the economy. MPV is one of two oral antivirals for COVID-19 with mild-to-moderate symptoms
that have received FDA approval so far. This study aims to evaluate the cost-utility of using MPV in COVID-
19 treatment. To compare the utility costs of MPV and non-MPV treatments for COVID-19 patients, we used a
decision tree model. Data on clinical efficacy, cost, and quality of life were gathered from previous studies. The
incremental effective cost ratio (ICER) calculated based on costs incurred and quality-adjusted life years
(QALY), was considered as primary outcome. The total cost of MPV treatment and not using MPV was
15,362,516 VND (618 USD) and 15,771,262 VND (634 USD), respectively. The estimated QALY with using-MPV
was 28.33, while without MPV was 19.72. The ICER was dominant, resulting in savings of 47,453 VND/QALY
(1.9 USD). MPV is a cost-effective medication used to treat COVID-19. In mild-to-moderate COVID-19 patients,
MPV considerably lowers costs and improves quality of life. However, several clinical factors of the drug still
need to be taken into account.
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1. Introduction

A global pandemic caused by the coronavirus that first emerged in China 2019 has had a
significant impact on both the health system and the entire world economy [1]. With the outbreak of
the new Corona virus (COVID-19) originating from Wuhan City, Hubei Province of China, the rapid
spread of the disease in the community, regionally and internationally has occurred with the
exponential increase in the number of cases and deaths. On January 30%, 2020, the Director-General
(DG) of World Health Organization (WHO) declared the COVID-19 outbreak a public health
emergency of international concern (PHEIC) under the International Health Regulations (IHR) (2005)
[2].

Globally, there are now nearly 2.3 million new cases and nearly 15,000 deaths from Covid-19
recorded in the past 28 days (April 24t - May 21, 2023). There were 21% and 17% reductions
respectively in the number of cases and deaths recorded 28 days earlier (March 27t - April 234, 2023).
The epidemic situation at the world level is different, with an increase in reported cases in the Africa
and Western Pacific Region and an increase in deaths in Africa, the Americas, Southeast Asia, and the
Western Pacific Region. As of May 21st, 2023, more than 766 million confirmed cases and more than
6.9 million deaths have been reported globally [3, 4].

In Southeast Asia, more than 146,000 new cases and 1143 new deaths were reported, a 31%
decrease in incidence and a 61% decrease in death compared to the previous 28 days. Six of the 10
countries for which data are available reported an increase in new cases of 20% or more, with the
highest rate of increase recorded in Myanmar (3685 vs 276 new cases; +1235%), Thailand Lan (8498
vs 1858 new cases; +357%), and Timor-Leste (16 vs four new cases; +300%). The highest number of
new cases and deaths were reported from Indonesia (38 150 new cases; 13.9 new cases per 100 000;
+92% - 497 new deaths; <1 new deaths per 100 000 ; +172%) and Thailand (8498 new cases; 12.2 new
cases per 100 000; +357% - 106 new deaths; <1 new deaths per 100 000; +783%) [3, 4].

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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In Vietnam, the cumulative incidence from April 2021 to May 31%, 2023 recorded 11,612,608
cases, including 43,206 deaths (PFC 0.4%) in 63 provinces/cities city [5]. The five provinces/cities with
the highest number of cases include: Hanoi (1,647,706 cases, 1,238 deaths, PFC 0.08%); HCMC
(627,587 cases, 20,476 deaths, PFC 3.31%); Hai Phong (537,931 cases, 138 deaths, PFC 0.03%), Nghe
An (502,017 cases, 145 deaths, PFC 0.03%) and Bac Giang (391,356 cases, 93 deaths, PFC 0. 02%). The
Omicron variant remains the most worrying variant, accounting for 82.7% of the variants that have
appeared in Vietnam when reported to the global reporting platform (GISAID), since it was first
recorded. recognized in the country in December 2021 (5,966 out of 7,211 sequences) [3, 5].

On February 24t%, 2020, WHO officially named SARS-CoV-2 as the cause of a pandemic that has
the potential to spread globally [6].The outbreak of SARS-CoV-2 makes it the third coronavirus-
related pandemic of the twenty-first century, following the occurrences of severe acute respiratory
distress syndrome (SARS-CoV) in 2002 and Middle East respiratory syndrome (MERS-CoV) in 2012
[7]. SARS-CoV-2 is the 7th member of the Coronavirus family capable of infecting humans [8]. Since
the virus is highly contagious, close contact and droplets may be important channels for human-to-
human transmission. It is linked to respiratory diseases such as severe pneumonia and acute
respiratory distress syndrome (ARDS) [9]. The extensive destruction of CoVid-19 pandemic is
regarded to be equivalent to 1894 plague (12 million deaths) and the 1918-A (HINI1) influenza
pandemic (50 million deaths) [7]. As of November 2022, there has been more than 600 million
infections and more than 6 million deaths nationwide [3]. Although the mortality rate of the SARS-
CoV-2 strain is lower than previous corona pandemics, it has an exceptionally high rate of spread
along with the continuous emergence of new strains [10]. In addition to beta/gamma strains that have
just been updated, Omicron strains are threatening to start a new round of another large-scale
epidemic [11]. Vaccine development is constrained by the constant emergence of variant strains and
significant vaccine reluctance gradually [12].

Therefore, the repurposing of pharmaceuticals is anticipated to reverse the pandemic's situation
[12]. Drug repositioning or drug repurposing is defined as a different strategy to discover new
applications for a previously approved drug to treat disease aside from its primary indication [10].
This reduces cost and expedites the drug development because the drug has been proven medication
safety and pharmacokinetic profiling [10]. Because of that, research on broad-spectrum antiviral
medications is given priority since they can both prevent and treat human pathogenic viruses that
could result in epidemics in the future [12].

An enzyme known as RNA-dependent RNA polymerase (RdRp) is necessary for the single-
stranded, gram-positive SARS-CoV-2 virus to replicate in host cells. As a result, numerous antiviral
medications focus on this protein to prevent viral replication [12]. The first RARp inhibitor licensed
by the FDA to treat infections brought on by SARS-CoV-2 is Remdesivir. However, Remdesivir is
given intravenously, necessitating a medical team's presence, making it inconvenient for non-
hospitalized objects [12].

According to a comparative analysis on RdRp inhibition, molnupiravir was reported to have the
strongest effect among the anti-viral drugs, including Entacavir, Favipiravir, Peniciclovir,
Remdesivir, Ribavirin, Tenofovir [12]. Therefore, the reuse of molnupiravir has attracted attention in
the treatment of Covid-19 recently [10]. Molnupiravir also known as {3-d-N4-hydroxycytidine-5'-
isopropyl ester (NHC) - has been shown to be effective against RNA viruses in influenza, SARS, and
Ebola [3]. Molnupiravir is one of only two oral antiviral agents to be urgently approved by the FDA
for the treatment of COVID-19 in mild-to-moderate non-hospitalized patients, and at risk of severe
progression by December 2021 [13]. Compared with RDS, oral administration of MPV makes it easier
for patients to access treatment.

In environments with limited vaccination coverage at the beginning stage, MPV is particularly
advantageous at the prophylactic level [10]. Result from clinical trials carried out in 20 countries,
which focuses on non-hospitalized individual with mild-to-moderate condition, indicates that using
molnupiravir in the early stages of illness mitigates viral load and mortality by up to 30% [14].
Vietnam is one of many countries licensed to circulate molnupiravir [15]. According to the press
releases on COVID-19 status on 8th November 2022, Vietnam recorded a total of more than 11 million
infections, ranking 13/230 among countries. Additionally, Vietnam's overall fatality rate in Asia came
in at 7/49 ( ranked third in ASEAN) [16].
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On the other hand, the majority of those with an infection are mild to moderate [17], thus taking
oral antivirals is viewed as a suitable preventative approach to balance off the overburdening health
care system [17]. However, certain factors such as cost and effectiveness still need further
investigation to make sure the use of MPV is appropriate economically [14]. This study aims to
estimate the cost of utility of using molnupiravir in mild-to-moderate Covid-19 patients treatment in
Vietnam.

2. Materials and Methods
2.1. Study Design

The decision tree model was used to compare the cost utility of treatments for COVID-19 patients
with MPV and without MPV in societal perspective. The input comprises adult patients diagnosed
with mild-to-moderate COVID-19, who was not hospitalized and had at least one risk factor that
could lead to severe progression to hospitalization or death. The study treatment follow-up time was
29 days. All the costs and results were modified with a 3% discount rate based on WHO
recommendation. Ultimately, the results are determined through ICER comparison [18-20]. It is
calculated based on the basis of costs incurred and quality-adjusted life years. Also, the willingness
to pay threshold is applied according to WHO recommendations for low- and middle-income
countries. In Vietnam, the willingness to pay threshold was not established, so Gross Domestic
Product (GDP) of Vietnam was used as the willingness to pay threshold [18-20].

2.2. Economic Model

A decision tree model is built based on illness progression. In each option with and without
using MPV, there were 3 progressions: recovery, hospitalization, and death. When patients were
admitted to hospitals, they received treatment. In the hospitalization, patients were followed up
based on two progressions: recovery and death. Patients can move between two different health
stages depending on the transition probabilities for the distinct time period. To develop this decision
model in this research, we reviewed previous economic evaluation researches on molnupiravir
treatment [21, 22]. After that, we conducted consultation with local clinical experts and specialized
persons, who are conducted COVID-19 treatment in Vietnam to validate model. In order to portray
crucial parameters on the model, data were gathered based on assessments of clinical efficacy and
economic efficacy, then reviewed and calculated. Consequently, using a decision tree is an easy,
practical, and convenient way to visualize the data and calculate costs and efficacy as shown Figure
1.

This model also has a couple assumptions to reduce uncertainty factors that can be affected to
model: (1) Patients in this model were diagnosed with mild-to-moderate COVID-19; (2) The COVID-
19 treatment did not include complication and co-mobility disease. So, the cost of treatment did not
include complication treatment costs and co-mobility treatment costs. (3) The post-Covid treatment
symptoms and its treatment cost were not included in the model.
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Figure 1. Decision tree model of using molnupiravir and non-molnupiravir for COVID-19 patients
in Vietnam.

2.3. Cost Variables

The study was designed based on society approaches. The costs include direct medical costs
(MPV drugs, hospitalization costs, COVID-19 diagnostic tests), non-medical direct costs (meals,
transportation costs of patients and relatives) and indirect costs (opportunity costs lost due to job-
related loss of patients and relatives during the treatment period) in the three stages involve before
treatment, during the treatment and recovery after treatment. These costs were collected and
averaged per day per patient. The costs then will be adjusted to the amount of days required for each
stage in order to acquire official non-medical direct cost parameters, serving calculation on the model.
Based on Vietnamese State Bank report, all costs were adjusted and presented as US$ in 2022 values
using the consumer price index [23].

2.4. Clinical Variables

The probability transmissions were reviewed in previous studies. Mortality and hospitalization
rates were obtained from the randomized controlled trial by Jayk Bernal et al. [24] using the transition
probabilities, starting from the input: group of patients with positive COVID-19 to recovery,
hospitalization and death stage corresponding in the two intervention group. Mortality from the
randomized trial by Arribas et al. [25] was used as transition probabilities from the stage of
hospitalization to death in MPV-treated patients. In a retrospective study by Andrea Carta et al. [26],
mortality was used as the transition probabilities from hospital admission to death in the non-MPV

group.

2.5. Health Outcomes

Health outcomes are presented as quality-adjusted life years (QALYs). QALY is calculated by
multiplying utility score and life year gained value (LYG). Utility score collecting directly from the
overview needs to the reasonable whether using MPV or not. In some circumstances which utility
cannot be determined directly from the overview, it then can be calculated using related QALY and
LYG.

2.6. Uncertainty Analysis

This study uses one-way sensitivity analysis and probabilistic sensitivity analysis. Sensitivity
analysis allows analyzing the influence of data on the model's results, indicating the relationship of
input and output factors when the factors were changed in their +20% valuable change. The one-way
sensitivity analysis is displayed through Tornado diagram to compare the impact of different one-
way analyses. The probabilistic sensitivity analysis is presented as a cost-effectiveness diagram. The


https://doi.org/10.20944/preprints202306.1574.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 June 2023 doi:10.20944/preprints202306.1574.v1

5

graph is built based on two input variables including incremental costs and incremental QALYs, and
the outputs are the ICER distribution points. The probabilistic sensitivity based on Monte Carlo
simulation for 1000 times was used to analyze the variability of ICER in case all parameters were
varied together simultaneously.

Table 1. Input parameters of model.

Distributi
Parameter description Value r; "M Mean SE  Reference

Transitional probability abilities

Probability patients received
molnupiravir treatment
Probability patients received non-

0.5036 Beta

olnbiravie freatment 0.4964 Beta Fischer et al.,
Probabilif of recovery usin 2021, Mahase
lenu iravir g i 0.9323 Beta etal., 2021,
Probability of hospitalization usin Jayk Bernal et
y prtal: & 00663  Beta al., 2021 [24,
molnupiravir 27, 28]
Probability of f:leat‘h using 0.0014 Beta
molnupiravir
Probability of .hospltahzat.lon .and 0.9444 Beta .
recovery using molnupiravir Arribas et al.,

Probability of hospitalization and
death using molnupiravir
Probability of recovery usingnon- - 5, Beta Fischer et al.,

molnupiravir 2021, Mahase

0.0556 Beta 2021 [25]

Probability of hosplta‘hza.non using 0.0844 Beta et al., 2021,
non-molnupiravir Jayk Bernal et
Probability of de."ath using non- 0.0129 Beta al., 2021 [24,
molnupiravir 27, 28]
Probability 9f hospltahzatlor'l an'd 0.8516 Beta
recovery using non-molnupiravir
Probab1l1t¥ of hospltahzatl‘on a.nd 0.1484 Beta Carta et al,,
death using non-molnupiravir 2021 [26]
Resource cost parameter
Direct medical care cost
Direct medical care cost of Sheet
. 10.83 Gamma Additional
molnupiravir . .
information
Sheet
Additional
Di ical f
trect med'1ca. cal're costo 1,476.36 Gamma information
hospitalization
Carta et al.,
2021 [26]
Sheet
Direct medical care cost of quick test ~ 5.52 Gamma Additional
information
Direct medical care cost of PCR test ~ 29.53 ~ Gamma 14/2019/TT-
Direct medical care cost of subclinical 13041  Gamma BYT [29]

Direct non-medical care cost

Direct non-medical care cost of eating

and drinking for patient (1 day) 231 Gamma


https://doi.org/10.20944/preprints202306.1574.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 June 2023 doi:10.20944/preprints202306.1574.v1

Direct non-medical care cost of eating
1 . 0.92 Gamma
and drinking for caregiver (1 day)
Direct non—medlcjal care cost of moving 0.38 Gamma
for patient (1 day) Thuy et al.,
Direct non—medlca.l care cost of moving 0.57 Gamma 2013 [30]
for caregiver (1 day)
Direct non-medical care cost of another

thing (1 day) 1.51 Gamma

Indirect cost

Indirect cost of the patient's
opportunity cost (1 day)
Indirect cost of the caregiver's
opportunity cost (1 day)

9.44 Gamma

9.44 Gamma

Total cost

Total treatn'1ent cost of recovery with 48900 Gamma
using molnupiravir
Total treatment cost of hospitalization
with using molnupiravir
Total treatment cost of hospitalization
and recovery with using molnupiravir

Total treatment cost of recovery 47817  Gamma Calculation

2,119.78 Gamma

344.19 Gamma

without using molnupiravir
Total treatment cost of hospitalization

without using molnupiravir
Total treatment cost of hospitalization

2,108.95 Gamma

and recovery without using 34419  Gamma
molnupiravir
Utility parameter
Utility of patients using molnupiravir
. . 0.8900
with recovery (mild-moderate)
Utility of patients using molnupiravir 0.8900

with hospitalization and recovery Sheinson et
Utility of patients using non- al., 2021 [31]

. 0.6200
molnupiravir with recovery
Utility of patients using non-
molnupiravir with hospitalization and 0.7870 Calculation
recovery
Life-years gained of using antiviral 12.9610
drug
Quality ad]ust.ec'l life years of using 10.2280 ‘
antiviral drug Sheinson et al.,
Life-years g'al.ned of non-using 12,4320 2021 [31]
antiviral drug
Quality a'djusted. li.fe years of non- 9.7900
using antiviral drug
. . o
PISCOUI’.ItIDg rate for course 3% WHO
Discounting rate for outcomes 3%

3. Results
3.1. Base Case Analysis

The total cost for patients getting molnupiravir was US$ 617.96, whereas the cost for those not
receiving it was US$ 634.40. The LYG between the two interventions was similar, but Ultility score in
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the MPV-treated group (0.89) was higher compared to the non-MPV users (0.62). It can be concluded
that the use of molnupiravir in treatment improves the quality of life (QALYs) of Covid-19 patients.

After determining the effectiveness and cost, the findings showed that utilizing MPV not only
reduced expenses (saving US$ 16.44) but also improved quality of life in COVID-19 patients.
According to estimates, individuals who received MPV in therapy had 8.61 QALYs higher than those
who did not.

The ICER coefficient shows that molnupiravir is very cost effective when compared to Vietnam's
GDP 3,694.02 USD (2021) [32].

Table 2. Total costs, QALYs and ICER in base case analysis.

Content MPV Non-MPV
Utility 0.89 0.62
LYG 32.00 32.00
QALYs 28.33 19.72
Incremental QALYs 8.6137
Costs 617.96 634.40
Incremental Costs -16.44
ICER -1.91

"1 USD = 24,860 VND [23]

3.2. Uncertainty Analysis

One-way sensitivity analysis is shown in Figure 2 as a tornado diagram with the change of
factors. The most significant influences on model outputs were made by non-medical direct costs (-
10.13% to 15.14% change in ICER) and patients' utility (-11.53% to 7.91% change in ICER), whereas
direct medical expenses (-1.11% to 1.81% change in ICER) had the least impact. The remaining factors
that contributed to the model’s result include medication expenses, transportation costs, food costs,
hospitalization costs, and testing costs.

Direct non-medical cost -10.13% | R, 15.14%
Utility of patient  -11.53% | G . 7.01%

Cost of Drugs & Materials 7.27% I 6.91%
Cost of transportation -6.36% _— 6.58%
Cost of food -3.35% I 5 s4%
Cost of Admission hospital -2.19% -_ 3.07%
Cost of Testing -2.44% I 1%
Direct medical cost -1.11% [ 181%
-15% -10% -5% 0% 5% 10% 15% 20%

CHANGE IN ICER (%)
Figure 2. Tornado model.

On the other hand, the incremental costs and incremental QALYs are used as the inputs for the
two-way sensitivity analysis, and the ICER distribution points are the outputs. The distribution
results are presented in the form of scatter plots (Figure 3). The distribution locations are largely
concentrated in the southeast quadrant, as shown by the cost-effectiveness graphic. Additionally, the
distribution points have minor data dispersion and cluster around a position that is somewhat near
to the study's ICER value. This suggests using MPV is more effective and less money-consuming than
treatment without MPV.
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Cost-effectiveness Diagram
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Figure 3. Cost-effectiveness diagram.

4. Discussion

The study outcome demonstrates that MPV is clinically effective in treating COVID-19
individuals with mild-to-moderate symptoms. MPV helped to reduce hospitalization rates, risk of
death, and improve illness status. Hospitalization and mortality rates for MPV-treated patients were
0.0663 and 0.0014, respectively, compared to 0.0844 and 0.0129 for non-MPV users. Given that the
study participants had at least one risk factor that might cause a serious illness requiring
hospitalization or even death, MPV did lower the hospitalization rate 1.3-fold and mortality rate
significantly with 9.2-fold. On the other hand, MPV contributed to a 21.45% reduction in hospital
admissions along with 89.15% reduction in mortality. Furthermore, a 30.42% decrease in overall
hospitalization rate and mortality rate showed that MPV offered great benefits for the treatment of
mild-to-moderate COVID-19 patients as well as for the medical team and other healthcare workers.
Hospitalized patients' recovery and death rates were 0.9444 and 0.0556 in the MPV-using group,
respectively, indicating an increase of 1.1-fold and a drop of 2.7-fold compared to the placebo group,
which had reported rates of 0.8516 and 0.1484 respectively. The outcome proved that MPV is helpful
in lowering hospitalization and mortality in COVID-19 patients with mild- to-moderate symptoms.

The total utility cost of the using molnupiravir groups (US$ 617.96) was lower than that of the
non-using molnupiravir groups (US$ 634.40), suggesting a clinical effect in mild-to-moderate
COVID-19 infections. As a result, MPV helps society and the patient save money by lowering the
potential that the sickness will get worse and require hospitalization. Noticeably, since MPV helps to
lower the hospitalization rate, it also helps to lessen the financial burden on patients and their families
as the cost in hospitalized groups is significantly higher than that in non-hospitalized ones. It was
observed that there was no significant gap in the overall cost of treatment in the two intervention
groups. The cost of molnupiravir ($10.83) is what makes the difference. By spending just one day's
worth of the typical salary or more, patients can maximize their chances of saving on hospitalization
costs, which can account for more than 60% of a Vietnamese individual's annual income.

The direct non-medical cost was believed to have the biggest impact on our study’s result. The
percentage change in ICER value affected by this factor is 8.65 times higher compared to the direct
medical costs. The expense of moving to the hospital and other variables could be the cause of the
increase in non-medical direct costs. Also, the rise in direct medical costs and treatment costs alone
may result in the discontinuation of therapeutic procedures ultimately, due to patient’s inability to
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afford full treatment. To help patients cope with the burden of direct non-medical charges, the
government could consider building new hospitals, particularly in rural locations distant from urban
centers. This will lower travel expenses and make it simpler for patients to access healthcare.
Consequently, it is possible to decrease the number of patients who must discontinue treatment and
prevent the patient's condition from getting worse in the future. Additionally, the inclusion of MPV
in health insurance will make it simpler for patients to get MPV therapy and lessens financial worries.

According to the study's findings, patients who used MPV had significantly better post-recovery
conditions than those who didn't, having a utility of 0.89 and 0.62, respectively. Regarding hospital
admission, patients receiving MPV treatment were thought to feel more at ease and better than
groups not receiving MPV treatment. One may assert that MPV not only demonstrates clinical
efficacy and lowers treatment costs, but also improves the quality-adjusted life years (QALYs) of
COVID-19 patients with mild-to-moderate symptoms.

After calculation, the ICER obtained is -1.91 USD/QALY. Comparing the MPV-using group to
those who did not use MPV, the result reveals a decrease in utility costs and an improvement in
treatment efficacy. Furthermore, the ICER value indicates that utilizing MPV to treat patients with
mild-to-moderate COVID-19 results in savings of $1.91 for each QALY attained. When compared
with Vietnam's willingness to pay as determined by GDP, the value of ICER <1 GDP (3,694.02 USD
—2021) [32] suggests that the drug is very cost-effectiveness.

The results of this study are consistent with the cost-effectiveness studies of molnupiravir in the
US [21] and South Korea [22], both showing that molnupiravir is cost-effectiveness in treating mild
and moderate COVID-19 patients and, the group of patients showing high efficiency in treatment is
the elderly group. The study also showed a similarity in the therapeutic effect of molnupiravir where
hospitalization was significantly reduced and recovery probability also increased significantly
compared with the group without using molnupiravir [21, 22]. Because of many complications from
Corona virus, so all studies were not included complications, adverse events and post-COVID in
model calculations [21, 22].

However, our study still has a couple limitations. (1) molnupiravir is the first oral antiviral to be
included in the treatment guidelines for COVID-19. Because this is a new drug, there is very little
data on its safety and efficacy on COVID-19 treatment. (2) We did not include side effects and adverse
events (ADRs), complications and post-COVID. This, in turn, can reduce the quality of life and
increase costs. (3) Noticeably, there hasn't yet been any clinical research on MPV done in Vietnam.
Thus, the data for the statistics utilized in this article—including utility score, patient mortality,
hospitalization rates, recovery rates, and other expense information—was acquired from sources in
different nations and National COVID-19 report. As a result, the findings might not be universally
representative of Vietnamese people. (4) In this study, we did not declare the variant of COVID-19,
so the efficacy and safety in patients may be changed.

5. Conclusions

This is first research in Vietnam when estimated the cost-effectiveness of using molnupiravir in
COVID-19 treatment. It is dominant to use molnupiravir in Vietnam to treat people with mild-to-
moderate COVID-19 infections. As a result, decision-makers should consider including molnupiravir
on the Vietnam Health Insurance Drug List to reduce cost of treatment of patients. Utilizing MPV is
advised while controlling COVID-19. However, various clinically relevant drug-related factors still
need to be evaluated. As the previous mentioned, this is the first new oral antiviral drug, there is
limited data on safety and efficacy. Therefore, when administering drugs to patients, active safety
monitoring is required, along with other strategies to minimize potential harm. Because of these
concerns and data gaps, molnupiravir should only be given to non-severe COVID-19 patients at high
risk of hospitalization, typically those who have not been vaccinated against COVID-19, older adults,
immunocompromised and chronically ill.
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