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Antiviral drugs arbidol and interferon 
alpha‑1b contribute to reducing the severity 
of COVID‑19 patients: a retrospective cohort 
study
Peng Yin1†  , Juan Meng2†, Jincheng Chen3†, Junxiao Gao1, Dongqi Wang1, Shuyan Liu2, Qinglong Guo2, 
Muchun Zhu1, Gengwei Zhang2, Yingxia Liu2,3, Ye Li1* and Guoliang Zhang2* 

Abstract 

Objectives:  The aim of this study was to evaluate the role of antiviral drugs in reducing the risk of developing severe 
illness in patients with moderate COVID-19 pneumonia.

Methods:  This retrospective cohort study included 403 adult patients with moderate COVID-19 pneumonia who 
were admitted to Shenzhen Third People’s Hospital, China. The antiviral drugs arbidol, interferon alpha-1b, lopinavir–
ritonavir and ribavirin were distributed to the patients for treatment. The primary endpoint of this study was the time 
to develop severe illness.

Results:  Of the 462 patients admitted, 403 had moderate COVID-19 symptoms at hospital admission and were 
included in this study. 90 of the 403 (22.3%) patients progressed to severe illness. The use of arbidol was associated 
with a lower severity rate 3.5% compared to control group 30.5%, p-value < 0.0001; the adjusted hazard ratio was 
0.28 (95% CI: 0.084–0.90, p = 0.033). The use of interferon alpha-1b was associated with a lower severity rate 15.5% 
compared to control group 29.3%, with p-value < 0.0001; the adjusted hazard ratio was 0.30 (95% CI: 0.15–0.58, 
p =  0.0005). The use of lopinavir–itonavir and ribavirin did not show significant differences in adjusted regression 
models. Early use of arbidol within 7 days of symptom onset was significantly associated with a reduced recovery time 
of − 5.2 days (IQR − 3.0 to − 7.5, p = 4e−06) compared with the control group.

Conclusion:  Treatment with arbidol and interferon alpha-1b contributes to reducing the severity of illness in patients 
with moderate COVID-19 pneumonia. Early use of arbidol may reduce patients’ recovery time.
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Background
Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) has been detected since December 2019 and 
confirmed of person-to-person transmission. The coro-
navirus disease 2019 (COVID-19) pandemic has affected 
more than 127 million patients with more than 2.7 mil-
lion deaths in more than 230 countries and regions [1]. 
Drug repurposing has been proposed as an option to 
fight SARS-CoV-2, for example, the antiviral drugs 
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glycyrrhizin and ribavirin used to combat SARS and 
MERS, the family of coronaviruses [2, 3]. A number of 
clinical trials have been performed since the outbreak 
of SAS-COV-2. Several popular drugs have been tested, 
including chloroquine/hydroxychloroquine, lopinavir 
and ritonavir, arbidol, ribavirin, and azithromycin, etc. 
Sanders et al. and pharmacists in Elsevier’s Clinical Solu-
tions group reviewed current evidence regarding major 
proposed treatments, repurposed or experimental infor-
mation for COVID-19 and provided a summary of con-
temporary clinical experience and treatment guidance 
for this novel epidemic coronavirus [4, 5]. They investi-
gated multiple drugs that were already in clinical use, for 
instance, remdesivir, chloroquine, favipiravir, lopinavir, 
and anticoagulation, and listed a variety of clinical drug 
details. However, the efficiency of using approved anti-
viral drugs to treat COVID-19 patients remains unclear 
(Table 1).

A number of clinical trials using chloroquine/hydrox-
ychloroquine have been conducted [6–8]. For example, 
Cavalcanti et al. conducted a multicenter, randomized, 
open-label, three-group, controlled trial and discov-
ered that the use of hydroxychloroquine, alone or 
with azithromycin, did not improve clinical status at 
15  days compared with standard care among patients 

hospitalized with mild-to-moderate COVID-19 [8]. 
Other evidence in animal models has been found as 
well [9, 10].

A more promising drug, remdesivir, which was 
designed to treat Ebola, was tested and given emergency 
use authorization by the FDA, although contradictions 
still exist [11–14]. For example, Beigel et al. showed that 
remdesivir was superior to the placebo in shortening the 
time to recovery in adults hospitalized with COVID-
19, and in providing evidence of lower respiratory tract 
infection [11]. Rochwerg et al. found that remdesivir may 
be effective in reducing the time to clinical improve-
ment and may decrease mortality in patients with severe 
COVID-19 [12]. On the other hand, Wang et al. revealed 
that remdesivir was not associated with statistically sig-
nificant clinical benefits in a randomized, double-blind, 
placebo-controlled, multicenter trial [14].

Ribavirin, lopinavir–ritonavir and arbidol were also 
pinpointed and tested in a number of clinical trials. Tong 
et al. discovered that ribavirin therapy was not associated 
with improved negative conversion time for the SARS-
CoV-2 test and was not associated with an improved 
mortality rate in patients with severe COVID-19 [15]. 
Cao et  al. found that lopinavir–ritonavir treatment did 
not significantly accelerate clinical improvement, reduce 

Table 1  Literature review of COVID-19 clinical trials with antiviral drugs

We list the main findings of previous works

RCT​ randomized controlled trial

Antiviral drug Literature Findings Study type

Hydroxychloroquine with or without azithromycin Cavalcanti et al. [8] Did not improve clinical status at 15 days for mild-to-
moderate COVID-19

Open-label RCT​

Remdesivir Beigel et al. [11] Shorten the time to recovery for hospitalized patients Double-blind RCT​

Wang et al. [14] Was not associated with time to clinical improvement Double-blind RCT​

Ribavirin Tong et al. [15] Was not associated with improved negative conversion 
time/improved mortality rate for severe patients

Retrospective study

Lopinavir–ritonavir (LPV/r) Cao et al. [16] Did not significantly accelerate clinical improvement for 
severe patients

Open-label RCT​

Interferon beta-1b + lopinavir–ritonavir + ribavirin Hung et al. [17] Alleviating symptoms and shortening the duration of 
viral shedding and hospital stay in patients with mild 
to moderate COVID-19

Open-label RCT​

Arbidol vs. lopinavir–ritonavir Zhu et al. [18] Arbidol monotherapy may be superior to lopinavir/
ritonavir for viral clearance

Retrospective study

Arbidol + lopinavir–ritonavir vs. lopinavir–ritonavir Deng et al. [19] Arbidol and LPV/r combination may be superior to 
LPV/r alone in elevating negative conversion rate

Retrospective study

Arbidol and moxifloxacin Yu et al.  [20] Reducing viral load and inflammation Retrospective study

Empirical antiviral regimens with or without arbidol Xu et al. [21] Arbidol could accelerate and enhance the process of 
viral clearance

Retrospective study

Tocilizumab Eimer et al. [24] Did not reduce all-cause mortality but was associated 
with a shorter time on mechanical ventilation

Retrospective study

Dexamethasone RECOVERY Col-
laborative group 
[25]

Lower 28-day mortality among those who were receiv-
ing either invasive mechanical ventilation or oxygen 
alone but not among those receiving no respiratory 
support

Open-label RCT​
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mortality, or diminish throat viral RNA detectability in 
patients with serious COVID-19 [16].

The combination of multiple antiviral therapies has 
also been tested. For example, Hung et al. demonstrated 
that early treatment with the triple combination of anti-
viral therapy with interferon beta-1b, lopinavir–ritonavir, 
and ribavirin was safe and highly effective in shorten-
ing the duration of virus shedding, decreasing cytokine 
responses, alleviating symptoms, and facilitating the 
discharge of patients with mild to moderate COVID-19 
[17]. The triple antiviral therapy rapidly rendered the 
viral load negative in all specimens, thereby reducing the 
patients’ infectiousness. Zhu et  al. evaluated the antivi-
ral effects and safety of lopinavir/ritonavir and arbidol 
in patients with 2019-nCoV disease, and suggested that 
arbidol monotherapy may be superior to lopinavir/rito-
navir in treating COVID-19 [18]. Deng et al. found that 
oral arbidol and lopinavir/ritonavir in the combination 
group were associated with a significantly elevated nega-
tive conversion rate of the coronavirus test at 7  days 
and 14  days, compared with lopinavir/ritonavir only in 
the monotherapy group [19]. Yu et  al. argued that the 
treatment of arbidol and moxifloxacin could be helpful 
in reducing viral load and inflammation during SARS-
CoV-2 infection, especially for negatively regulating fatal 
inflammation in severe COVID-19 patients [20]. Xu et al. 
performed a retrospective cohort study of COVID-19 
patients who received empirical antiviral regimens with 
or without arbidol, and implied that arbidol could accel-
erate and enhance the process of viral clearance, improve 
focal absorption in radiologic images, and alleviate the 
demand for oxygen therapy in hospitalization [21]. Apart 
from clinical trials, Wang et  al. assessed six currently 
available and licensed anti-influenza drugs (arbidol, 
baloxavir, laninamivir, oseltamivir, peramivir, and zan-
amivir) against SARS-CoV-2, and discovered that arbidol 
is an efficient inhibitor of SARS-CoV-2 in  vitro and 
appears to block virus entry by impeding viral attach-
ment and release from ELs [22].

To treat severe patients, Zhang et  al. summarized the 
current evidence and shared their experience in anti-
inflammatory treatment, including glucocorticoids, IL-6 
antagonists, JAK inhibitors and chloroquine/hydro-
choloroquine, of patients with severe COVID-19 who 
may have an impaired immune system [23]. Eimer et al. 
indicated that treatment with tocilizumab in critically ill 
patients with severe ARDS due to COVID-19 may lessen 
the time on mechanical ventilation and the overall length 
of stay in the ICU and in the hospital [24]. The RECOV-
ERY Collaborative group found that the use of dexameth-
asone resulted in lower 28-day mortality among those 
who were receiving either invasive mechanical ventilation 

or oxygen alone at randomization but not among those 
receiving no respiratory support [25].

Antiviral treatments including interferon alpha, lopi-
navir–ritonavir, chloroquine phosphate, ribavirin, and 
arbidol, have been included in the latest version of the 
Guidelines for the Prevention, Diagnosis, and Treatment 
of Novel Coronavirus-induced Pneumonia issued by 
the National Health Commission (NHC) of the People’s 
Republic of China for the tentative treatment of COVID-
19 [26]. We reviewed the cohort of 462 confirmed 
COVID-19 cases in Shenzhen China, who were admit-
ted to The Third People’s Hospital of Shenzhen. Antiviral 
drugs including arbidol, interferon alpha-1b, lopinavir–
ritonavir and ribavirin were used to treat COVID-19 
patients.

Methods
Study design and patients
This is a retrospective cohort study. Between 11 January 
2020 and 21 May 2020, total 462 confirmed cases were 
admitted to The Third People’s Hospital of Shenzhen. 
One patient was in critical illness at hospital admission; 
two patients were in severe illness and further progressed 
to respiratory failure. The other 30 cases including eight 
children were in a mild condition, with no severe disease 
progression. A total of 429 cases had moderate illness, 
including 26 children.

We included 403 moderate adult patients at hospital 
admission as the main cohort of the study (Fig. 1). Mild 
cases were not included as none developed severe illness. 
All patients were followed up to the endpoint: mortality 
or recovery and discharge from hospital.

Procedures
The majority of patients were given antiviral drugs as 
common interventions. In January 2020, when patients 
started to enroll into hospital, ribavirin and interferon 
alpha-1b were distributed to patients according to expe-
rience from SARS [26]. In late January 2020, patients 
started to use lopinavir–ritonavir; in early February 2020, 
patients started to use arbidol.

Drugs were given in regular doses. Ribavirin was given 
by injection at dose of 300–500 mg twice per day or by 
oral pills at daily dose of 500–900  mg for at least three 
days. Interferon alpha-1b was used at dose of 50–60  µg 
twice per day by injection for at least three days. Oral 
lopinavir–ritonavir was used at dose of 500 mg (lopinavir 
400 mg and ritonavir 100 mg) twice per day for at least 
three days. Oral arbidol was used at dose of 200 mg three 
times per day for at least three days.

Other interventions included oxygen support 
for severe patients using non-invasive and invasive 
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ventilatory support, and antimicrobial treatment for 
bacterial infection as indicated clinically.

Statistical analysis
For each drug, we separated the patients into two 
groups: taking the drug (treatment) or not taking the 
drug (control). We used a logistic regression test to 
compare the two groups of data.

The Kaplan–Meier (KM) test was used for single fac-
tor comparations, including age (≥ median age 48; < 48), 
sex (male vs female), and drug use. The p-value was cal-
culated by the KM test, and standard survival curves 
of the cumulative hazard of developing severity were 
plotted.

The multivariable associations between primary out-
come (time to events) and drug use and other variables 
were further tested by the Cox proportional hazard 
model. Variables with significant associations were 
included and adjusted with p-value < 0.1. Variables 
related to drug use were also included to avoid confound-
ing bias. Similar analysis was performed for secondary 
outcome. Sensitivity analysis was performed and the 
results were robust.

For hospitalized length evaluation, we used the fixed 
effect linear regression model. Risk factors were adjusted 
with p-value < 0.1. All statistical analyses were performed 
using R software version 4.0.1.

Results
Descriptive demographics
The patients’ demographic information included age, 
sex, disease history and clinical symptoms (Table  2). 
The patients’ median age was 48 years with inter-quan-
tile range (35, 60). About half were male (203), and the 
other half were female (200). Fever (70%), cough (53%) 
and fatigue (19%) were common symptoms at onset. 
Many patients had a disease history, mainly hyperten-
sion (61), diabetes (19), cardiovascular disease history 
(19), respiratory disease history (21) and other infec-
tious disease histories (17).

Drug use was evaluated by comparing groups of 
patients taking (Yes) or not taking the drug (No) dur-
ing their hospital stay. As shown in Table 2, there was 
no apparent difference between the drug-use group and 
the control group for most cases. To spot some lack of 
randomization, ribavirin was given more frequently for 
older patients than younger patients. The fever group 
had more patients taking interferon alpha-1b (IFN-α) 
and lopinavir–ritonavir. The fatigue group had more 
patients taking IFN-α but few patients taking arbidol. 
The cough and respiratory disease history groups had 
more patients taking ribavirin. To avoid confound-
ing bias, we adjusted these factors in the multivariable 
models.

Fig. 1  Design of the cohort analysis. Of total 462 cases, 403 adult patients in moderate illness at hospital admission were included in the main 
cohort study
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Outcomes
First, we used the 403 patients’ data with time to devel-
oping severity as the main clinical outcome, where the 
start timepoint was the date of symptoms onset and the 
endpoint was the date of developing severity if patients 
developed severe illness (90 patients) or the date of hos-
pital discharge if patients did not develop severe illness 
before recovery (313 patients).

Second, among the 90 patients who developed severe 
disease, 16 further progressed worse to respiratory fail-
ure and required mechanical ventilation and were admit-
ted to the ICU. The secondary outcome was the time to 
develop critical illness from severe illness.

Third, apart from three mortality cases, the remaining 
patients recovered. We also evaluated the patients’ recov-
ery time, defined as the time length (in days) between 
symptoms onset and hospital discharge, and in-hospital 
time, defined as the time length between hospital admis-
sion and hospital discharge.

Primary outcome
We first tested the association between primary outcome 
and age, sex, and drug use with the Kaplan–Meier test. 
The cumulative hazard of developing severity was plotted 
for age, sex and drug use. Significant differences between 
the groups were discovered with p-value < 0.05. As seen 
in Fig.  2a, b, older age and male population were more 
risky than younger and female population. As shown in 
Fig. 2c–f, the use of antiviral drugs seems to benefit the 
patients.

Next, we tested the joint association between the pri-
mary outcome and drug use by the Cox proportional 
hazard model, adjusting for risk factors. The results 
are summarized in Table  3. Older age was significantly 
associated with increased risk, hazard ratio: 1.046 (95% 
CI:1.026–1.066, p-value: 3.1e−06). Females were at lower 
risk than males. Symptoms onset and cardiovascular 
disease history may indicate high risk. For drug inter-
vention, the use of arbidol and IFN-α was significantly 
associated with a reduced risk of developing severity. 
Arbidol has lowered the risk by 72% (95% CI: 10 to 92%; 
p-value: 0.033). IFN-α has lowered the risk by 70% (95% 
CI: 42% to 85%; p-value: 0.0005). Ribavirin and lopinavir–
ritonavir were not significantly associated with reduced 
risk, although the trend was still positive.

Sensitivity analysis were performed to test drug-drug 
interaction in the regression model and the results are 
shown in Additional file 1: Table S4. No significant drug-
drug interactions were detected. We also included the 
stratified cohort that with only one kind of drugs to com-
pare with those without any drugs. Arbidol, IFN-α and 
lopinavir–ritonavir were significantly associated with the 
primary outcome, despite of the small sample sizes. The 

effect of IFN-α was further confirmed by multivariate 
regression model (Additional file 1: Table S5).

Secondary outcome
For the 90 patients who developed severe disease, 16 fur-
ther progressed to respiratory failure and were admit-
ted to the ICU on average of 2.5 (IQR: 0 to 3) days. Drug 
intervention for severe patients showed no significant 
efficacy (as shown in Additional file  1: Table  S1). Apart 
from older age, respiratory symptom onset was signifi-
cantly associated with an increased risk of developing 
critical illness, which may indicate that these patients 
should be monitored carefully.

Time length in hospital
Apart from the three mortality cases, the remaining 
patients recovered and were discharged from hospital 
on average of 25 days (IQR: 19 to 34 days). A multivari-
ate linear regression model was used to test the associa-
tion between time length and drug use; with several risk 
factors adjusted: age, sex, symptoms onset, disease his-
tory, epidemiology factor and changes in hospitalized 
guidelines.

The results are shown in Table  4. There were no sig-
nificantly differences in the use of arbidol or IFN-α 
compared with controls, while the use of ribavirin and 
lopinavir–ritonavir delayed patient recovery. As stated by 
a previous study, early intervention may be crucial (also 
see Additional file  1: Table  S3) [15]. We further sepa-
rated the treatment group into an early use group (tak-
ing drugs within 7 days of symptoms onset) and a late use 
group (taking drugs after 7 days of symptoms onset). We 
examined the association by a linear regression model. 
The early use of arbidol was significantly associated with 
reduced recovery time, while the other groups showed no 
significant reduction or even increased recovery time.

The findings were similar to the in-hospital time (Addi-
tional file  1: Table  S2). No serious adverse events were 
reported. A small number of patients taking lopinavir–
ritonavir reported gastrointestinal adverse effects, such 
as nausea, vomiting and diarrhea.

Early use of drugs
We noticed that there was a difference in the treatment 
start date between patients. To evaluate whether early 
use is better than late use, we tested the association 
between the outcome and the time of starting treatment 
since symptoms onset in drug-specific sub-cohort. We 
tested the association for the primary outcome using a 
logistic regression model, and we tested the association 
for recovery time using a linear regression model.

The results are shown in Additional file  1: Table  S3. 
There were no significant associations between the primary 
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Fig. 2  Survival curves for the primary outcome (time to severity). Comparative groups between a age < 48 years vs age ≥ 48, b male vs female, c 
arbidol vs control, d interferon alpha-1b (IFN-α) vs control, e lopinavir–ritonavir (LPV/r) vs control, f ribavirin vs control
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outcome and the drug-use start date, which may indicate 
no evidence for referring early use. Please also note that the 
sample sizes for arbidol and ribavirin were small.

However, there were significant associations between 
recovery time and the days when patients started using the 
four drugs. This suggests that early intervention is better 
than late intervention. Similar result was found for in-hos-
pital time.

Discussion
At the early occurrence of SARS-COV-2, Shenzhen had 
the first confirmed cases in January, 2020. Since then, 462 
cases were confirmed till May, 2020 with the majority 

detected in February. During that period, we had little 
information about the SARS-CoV-2 virus and how to 
treat infected patients was completely unknown. Drug 
repurposing was considered one option and patients 
were given antiviral drug intervention in our clinical 
study.

In this retrospective study, 403 adult patients with 
moderate symptoms were included as the main cohort. 
30 mild cases were not included, as none of them devel-
oped severe illness before recovery, making it difficult to 
examine the efficiency of antiviral drugs. Antiviral drugs 
were common interventions, including arbidol, inter-
feron alpha-1b, lopinavir–ritonavir and ribavirin. Despite 
this, 90 patients developed severe disease progression 
and 16 progressed to critical illness requiring mechani-
cal ventilation and ICU admission. Three mortality cases 
were reported, two in the middle of February and one 
in the late February. We evaluated the drug treatment 
efficiency by testing the association between the risk of 
developing severity and drug treatment. The antiviral 
drugs arbidol and interferon alpha-1b showed promising 
results in reducing the severity rate, using both adjusted 
and unadjusted regression models.

With a median hospital stay of 21  days (IQR: 15–28), 
400 of the 403 patients were discharged from hospital; 
the in-hospital stay was longer for severe patients, with a 
median of 32.5 days (IQR: 22–29.5), than for non-severe 
patients, with a median of 19.5  days (IQR: 15–26). We 
tested whether drug intervention accelerated patient 
recovery. Overall, no drugs apparently reduced the time 
of patient recovery and hospital stay; moreover, lopina-
vir–ritonavir and ribavirin increased the recovery time. 
The reason is still unclear.

There was variation in the start time of taking drugs. 
Hung et  al. claimed the potential efficacy of early inter-
vention [17]. We separated the treatment group into an 
early-use group (taking drugs within 7 days of symptoms 
onset) and a late-use group (taking drugs after 7  days 
of symptoms onset); and compared their recovery time 
against control group. The analysis showed that the early 
use of arbidol may reduce the patients’ recovery time by 
5.2 days (95% CI: 3.0 to 7.5) and hospital stay by 4.3 days 
(95% CI: 2.1 to 6.4). The late use of arbidol did not show 
a significant difference, although the trend was still posi-
tive. Early or late use of interferon alpha-1b did not show 
a significant difference. Early use of ribavirin did not 
show a significant difference, while late use increased the 
recovery time. Both early use and late use of lopinavir–
ritonavir increased recovery time.

There are several limitations to this study. This cohort 
had three mortality cases and is thus limited in terms 
of evaluating death risk. The start and end time of tak-
ing drugs were different, which may introduce bias to the 

Table 3  Primary outcome (time to severity) association with 
drug use

Survival analysis was performed to test the association between the primary 
outcome and drug use by the Cox proportional hazard model. Risk factors 
includes age, sex, clinical symptoms, disease history were adjusted

Hazard ratio (95% CI) P-value

Age (years) 1.046 (1.026, 1.066) 3.1E-06

Sex (Female) 0.71 (0.43, 1.15) 0.17

Fever 2.77 (1.31, 5.85) 0.007

Cough 1.32 (0.81, 2.18) 0.26

Fatigue 1.24 (0.77, 2.00) 0.37

Respiratory symptom 1.34 (0.59, 3.05) 0.48

Cardiovascular disease history 3.91 (1.82, 8.38) 0.0004

Arbidol* 0.28 (0.084, 0.90) 0.033

Ribavirin 0.53 (0.24, 1.16) 0.11

IFN-α* 0.30 (0.15, 0.58) 0.0005

Lopinavir–ritonavir 0.54 (0.28, 1.01) 0.055

Table 4  Recovery time length association with early/late/no 
drug use

Association test between patients’ recovery time length against where early 
drug use or not; late drug use or not. Multivariate linear regression model was 
used and risk factors and confounding factors were adjusted

Drug use Beta (95% CI) P-value

Arbidol Early use vs No use − 5.2 (− 7.5, − 3.0) 4.0E−06

Late use vs No use 1.4 (− 0.1, 2.9) 0.074

Overall use vs No use − 0.1 (− 1.8, 1.6) 0.91

Ribavirin Early use vs No use − 0.3 (− 2.2, 1.59) 0.75

Late use vs No use 3.0 (1.1, 4.8) 0.0018

Overall use vs No use 2.1 (0.5, 3.7) 0.01

IFN-α Early use vs No use − 0.2 (− 2.0, 1.6) 0.82

Late use vs No use 2.2 (− 0.1, 4.4) 0.06

Overall use vs No use 1.4 (− 0.6, 3.4) 0.17

Lopinavir–ritonavir Early use vs No use 4.7 (3.1, 6.2) 1.8E−08

Late use vs No use 7.5 (5.4, 9.6) 1.7E−11

Overall use vs No use 4.1 (2.3, 5.9) 1.4E−05
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estimation. Drug-drug interactions may exist, and their 
nonlinear effect may bring bias. The estimation of drug 
efficiency may be further biased by interaction between 
unmeasured confounding factors and the administra-
tion of the drugs which is the limitation of the retrospec-
tive cohort study, but since little information was known 
about the disease, this observational study is still in good 
confidence of evidence.

Conclusions
This retrospective cohort study demonstrated that 
arbidol and interferon alpha-1b contribute to reducing 
the risk of developing severity in moderate COVID-19 
patients. The early use of arbidol within 7 days of symp-
toms onset may reduce patients’ recovery time.
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