
Original Article
A trial of arbidol hydrochloride in
 adults with COVID-19
Jingya Zhao1,2, Jinnong Zhang3, Yang Jin4, Zhouping Tang5, Ke Hu6, Hui Sun7, Mengmeng Shi1,2, Qingyuan Yang1,2,
Peiyu Gu8, Hongrong Guo9, Qi Li10, Haiying Zhang11, Chenghong Li12, Ming Yang13, Nian Xiong14, Xuan Dong15, Juanjuan Xu4,
Fan Lin5, Tao Wang6, Chao Yang7, Bo Huang9, Jingyi Zhang16, Shi Chen12, Qiong He14, Min Zhou1,2, Jieming Qu1,2

1Department of Pulmonary and Critical Care Medicine, Ruijin Hospital, School of Medicine, Shanghai Jiao Tong University, Shanghai 200025, China;
2Institute of Respiratory Diseases, School of Medicine, Shanghai Jiao Tong University, Shanghai 200025, China;
3Department of Emergency, Union Medical College Affiliated to Tongji Medical College, Huazhong University of Science and Technology, Wuhan, Hubei 430058, China;
4Department of Respiratory and Critical Care Medicine, Union Medical College Affiliated to Tongji Medical College, Huazhong University of Science and Technology, Wuhan,
Hubei 430058, China;

5Department of Neurology, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, Hubei 430030, China;
6Department of Respiratory and Critical Care Medicine, Renmin Hospital, Wuhan University, Wuhan, Hubei 430060, China;
7Department of Endocrinology, Union Medical College Affiliated to Tongji Medical College, Huazhong University of Science and Technology, Wuhan, Hubei 430058, China;
8Department of Respiratory Medicine, Wuhan Bauhinia Hospital, Wuhan, Hubei 430062, China;
9Department of Respiratory Medicine, Guanggu Hospital District, The Third Hospital of Wuhan, Wuhan, Hubei 430074, China;
10Department of Respiratory and Critical Care Medicine, Puren Hospital, Wuhan University of Science and Technology, Wuhan, Hubei 430081, China;
11Department of Respiratory Medicine, The Third People’s Hospital of Hubei Province, Wuhan, Hubei 430030, China;
12Department of Respiratory Medicine, The Sixth General Hospital of Hubei Province, Wuhan, Hubei 430015, China;
13Tuberculosis Department of Chengdu Public Health Clinical Medical Center, Chengdu, Sichuan 610066, China;
14Department of Neurology, Wuhan Red Cross Hospital, Wuhan, Hubei 430015, China;
15Department of Tuberculosis, Jinyintan Hospital, Wuhan, Hubei 430048, China;
16Department of Cardiology, The Third People’s Hospital of Hubei Province, Wuhan, Hubei 430030, China.
Abstract
Background: To date, there is no effective medicine to treat coronavirus disease 2019 (COVID-19), and the antiviral efficacy of
arbidol in the treatment for COVID-19 remained equivocal and controversial. The purpose of this study was to evaluate the
efficacy and safety of arbidol tablets in the treatment of COVID-19.
Methods: This was a prospective, open-label, controlled and multicenter investigator-initiated trial involving adult patients with
confirmed severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection. Patients were stratified 1:2 to either standard-
of-care (SOC) or SOC plus arbidol tablets (oral administration of 200 mg per time, three times a day for 14 days). The primary
endpoint was negative conversion of SARS-CoV-2 within the first week. The rates and 95% confidential intervals were calculated
for each variable.
Results: A total of 99 patients with laboratory-confirmed SARS-CoV-2 infection were enrolled; 66 were assigned to the SOC plus
arbidol tablets group, and 33 to the SOC group. The negative conversion rate of SARS-CoV-2 within the first week in patients
receiving arbidol tablets was significantly higher than that of the SOC group (70.3% [45/64] vs. 42.4% [14/33]; difference of
conversion rate 27.9%; 95% confidence interval [CI], 7.7%–48.1%; P= 0.008). Compared to those in the SOC group, patients
receiving arbidol tablets had a shorter duration of clinical recovery (median 7.0 days vs. 12.0 days; hazard ratio [HR]: 1.877, 95%
CI: 1.151–3.060, P= 0.006), symptom of fever (median 3.0 days vs. 12.0 days; HR: 18.990, 95%CI: 5.350–67.410, P< 0.001), as
well as hospitalization (median 12.5 days vs. 20.0 days; P< 0.001). Moreover, the addition of arbidol tablets to SOC led to more
rapid normalization of declined blood lymphocytes (median 10.0 days vs. 14.5 days; P> 0.05). Themost common adverse event in
the arbidol tablets group was the elevation of transaminase (5/200, 2.5%), and no one withdrew from the study due to adverse
events or disease progression.
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Conclusions: SOC plus arbidol tablets significantly increase the negative conversion rate of SARS-CoV-2 within the first week
and accelerate the recovery of COVID-19 patients. During the treatment with arbidol tablets, we find no significant serious adverse
events.
Trial registration: Chinese Clinical Trial Registry, NCT04260594, www.clinicaltrials.gov/ct2/show/NCT04260594?term=
NCT04260594&draw=2&rank=1
Keywords: Arbidol; Coronavirus disease 2019 (COVID-19); Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
Introduction

Coronavirus disease 2019 (COVID-19), caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
has spread to more than 200 countries or regions. As of
September 15, 2021, there have been 226,033,125 infected
cases and 4,666,015 deaths worldwide.[1] Despite the rapid
global spread, no specific antiviral drugs have demonstrated
efficacy in thepreventionor treatmentofCOVID-19. Several
agents like remdesivir, lopinavir-ritonavir, and hydroxy-
chloroquine, have shown antiviral activity against SARS-
CoV-2 in vitro or two other coronavirus diseases, including
severe acute respiratory syndrome (SARS) and Middle East
respiratorysyndrome(MERS).However,noneof thesedrugs
reveal clinical benefits in the trials with COVID-19.[2-4]

Arbidol,a small indole-derivativemolecule,hasbeen licensed in
China for prophylaxis and treatment of influenza and other
respiratory viral infections, with no major adverse effects
reported.[5,6] Previous studies have pointed out that arbidol has
a dual pharmacological action: it has a specific effect on
respiratory viruses, and at the same time has an immune-
stimulating effect, which can induce serum interferon and
activatephagocytes.Arbidolhasbeenshowntodisplayantiviral
activity against a number of viruses in vitro and/or in vivo,
including influenza viruses A, B, and C, respiratory syncytial
virus, severe acute respiratory syndrome coronavirus (SARS-
CoV), aswell as SARS-CoV-2.[7,8]Retrospective studiesof real-
world data showed arbidol was associated with a reduction in
mortalityamonghospitalizedCOVID-19,andthecombination
with lopinavir/ritonavir could significantly increase the nucleic
acid negative conversion rate, shorten the nucleic acid positive
time, and improve the condition of chest infection.[9] In a study
enrollingfifty patients, arbidolwas found superior to lopinavir/
ritonavir in treating COVID-19, while another prospective
trial reported favipiravir did not significantly improve the
clinical recovery rateatday7comparedwitharbidol.[10,11]Due
to the study design and sample size limitation, the antiviral
efficacy of arbidol in the treatment of COVID-19 remained
equivocal and controversial. Since convincing evidence is still
lacking,we conducted anopen-label, controlled, andmulticen-
ter clinical trial toassess theefficacyandsafetyofarbidol tablets
in adult patients with COVID-19.

Methods

Ethics

The study was approved by the Ethics Committee of
Ruijin Hospital, Shanghai Jiaotong University School of
Medicine (No. 2020-28-3). Informed consent was
obtained from all patients. The trial was conducted in
accordance with the Declaration of Helsinki and the
principles of the International Coordinating Conference
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on Quality Management of Drug Clinical Trials. Clinical
data were recorded by clinical research coordinators
followed by query from clinical research associates.
Besides, source document verification was performed to
ensure the authenticity and integrity of the data.
Patients

Inclusion criteria: (1) aged 18 to 65 years old (including 18
and 65 years); (2) male and non-pregnant female; (3)
respiratory tract specimensor hematology samples detected
positive results of SARS-CoV-2 by real-time reverse
transcription-polymerase chain reaction (RT-PCR); (4)
mild clinical status, defined as having mild clinical
symptoms but no signs of pneumonia on imaging or
moderate clinical status, definedashaving fever, respiratory
symptoms, and pneumonia on imaging or severe clinical
status, defined as having an oxygen saturation of 93% or
less at ambient air or a ratioof thepartial pressureofoxygen
to the fraction of inspired oxygen at or below 400 mmHg,
which can be rectified by oxygen inhalation through nasal
catheter or face mask. Exclusion criteria included a
physician decision that involvement in the trial was not
in the patient’s best interest, known allergic reaction and/or
severely allergic to arbidol, blood system dysfunction
(platelet count <100� 109/L, hemoglobin level <90 g/L),
severe liver dysfunction (total bilirubin level >2 times the
normal upper limit, aspartic aminotransferase and alanine
aminotransferase levels >3 times the normal upper limit),
severe renal dysfunction (serum creatinine >1.5 times the
upper limit of normal value, calculated creatinine clearance
rate <50 ml/min), treated with arbidol tablets before
admission, history of severe heart disease or clinically
significant arrhythmia considered unsafe for the trial.
Trial design and oversight

This was an investigator-initiated, prospective, open-
label, controlled, and multicenter trial conducted from
February 6 to March 12, 2020 in a total of 14 hospitals.
Patients meeting eligibility criteria were assigned in a 1:2
ratio (block randomization) to receive either standard-of-
care (SOC) or SOC plus arbidol tablets (oral administra-
tion of 200 mg per time, three times a day for 14 days,
provided by CSPC Ouyi Pharmaceutical Co., Ltd.,
Shijiazhuang, Hebei Province, China). SOC included
oxygen inhalation, antibiotics, and traditional medicine,
and the use of a-interferon and oseltamivir was allowed.
Clinical and laboratory monitoring

Serial oropharyngeal swab samples were obtained on day
1 (before administration of arbidol tablets), 7, 14, and 21
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until discharge or disease progression occurred and tested
by real-time RT-PCR to determine positive or negative
results for SARS-CoV-2 at each site’s local center for
disease control and prevention according to the WHO
recommendations. During treatment and post-treatment
follow-up, scheduled visits were performed on days 7, 14,
21 and 28. Patients’ vital signs, respiratory symptoms,
clinical laboratory testing and 12-lead electrocardiogram
were assessed on screening (day 1) and each scheduled
visit. Administration records of arbidol tablets and
adverse events were monitored daily. Chest computed
tomographic scan was evaluated on the first day and the
end of the trial. Clinical data were recorded on paper case
record forms and then entered into an electronic database
by the clinical supervisor for review and confirmation.
Outcome measures

The primary endpoint was the negative conversion of
SARS-CoV-2 within the first week, defined as the
percentage of viral negative changes detected in pathogen
nucleic acid on day 7 after administration. Secondary
endpoints included viral clearance rate in the secondweek,
overall viral negative conversion rate, clinical recovery
rate, and the alleviation of clinical symptoms. Clinical
recovery was defined as clinical symptom remission and
two consecutively negative nucleic acid detections (24 h
interval for each time). The symptom remission was
defined as the disappearance of fever, cough, dyspnea,
myalgia, and other related respiratory symptoms; or the
improvement of oxygen saturation (no adjuvant oxygen
therapy or oxygen saturation >95% on room air). The
defervescence was defined as axillary temperature
�37.0°C for at least 48 h. The changes in laboratory
parameters were mainly focused on lymphocyte count in
peripheral blood. Other secondary outcomes included all-
cause mortality and length of hospital stay. Safety
endpoints included adverse events during treatment,
severe adverse events, and early discontinuation of
treatment. The adverse events were classified according
to the National Cancer Institute Common Terminology
Criteria for Adverse Events, version 4.0.
Statistical analysis

The trial was designed to enroll a total of 384 subjects to
ensure a power of 80% under a one-sided type I error of
2.5%. The sample size was based on the alternative
hypothesis of a 15% increase in the virus nucleic acid
negative rate. The allocation ratio between arbidol tablets
and control group was 2:1, and a 20% dropout rate has
been considered in the original design.

Statistical analyses were conducted using SAS software,
version 9.4 (SAS Institute Inc., Cary, NC, USA). Subject
allocation, demographic data and baseline characteristics
were described in the statistical description part. The
number of cases and proportions were used for qualitative
variables. Chi-square, adjusted Chi-square, and Fisher’s
exact tests were used for hypothesis testing of qualitative
variables. For quantitative variables, mean± standard
deviation or median (IQR) were used for description, and
t-test or Wilcoxon rank-sum test was used for hypothesis
1533
testing. Efficacy analysis was based on the Full Analysis
Set, including subjects with at least one time of trial drug
usage and at least one time of primary efficacy indicator
tested. Binary outcomes were tested with the Chi-square
test and Fisher’s exact test. Rates and 95% confidence
interval (CI) for those binary indicators were also
reported. Virus clearance time (the first negative time of
two consecutive negative results), symptom remission time
and clinical recovery time (the longer period of either
symptom remission or virus clearance time), were
evaluated with survival analysis. Kaplan-Meier curves
were plotted and the log-rank test was used for between-
groups comparison. Cox regressions were used for hazard
ratio (HR) and 95% CI estimation, with or without
baseline variables adjusted. In the sensitivity analysis, we
tested results for excluding subjects with negative nucleic
acid results within the first three days after enrollment or
excluding those subjects with some groups of drug
combinations. The safety analysis set was used for the
overall analysis to summarize the adverse events and
serious adverse events which occurred during the
treatment of all patients. The numbers of cases and
events of adverse reactions and serious adverse reactions
were calculated. All adverse events were coded according
to the Medical Dictionary for Regulatory Activities.
Results

Patients

By February 19, 2020, the mid-term analysis of the study
showed that the primary outcomewas reached in advance.
A total of 99 patients were enrolled by February 19, 2020,
with 66 assigned to receive SOC plus arbidol tablets and
33 patients to SOC, 97 received randomization and 95 of
them completed the trial [Figure 1]. The median age of the
patients was 48 years and 44 (44/97, 45.4%)weremale. In
the arbidol tablets group, 59 (92.2%) patients had mild to
moderate COVID-19 and only 5 (7.8%) had severe
COVID-19 at the time of screening. While in the SOC
group, all patients were moderate. The numbers of
patients with concomitant diseases were similar in the
SOC plus arbidol tablets group (23/64,35.9%) and the
SOC group (11/33,33.3%, Table 1).
Primary outcome

The negative conversion rate of SARS-CoV-2 within the
first week in the group of SOC plus arbidol tablets was
70.3% (45/64), which was significantly higher than that of
the SOC group (14/33, 42.4%; difference of conversion
rate 27.9%; 95% confidence interval (CI): 7.7%–48.1%;
P= 0.008).
Secondary outcomes

The negative conversion rate within the second week was
90.6% (58/64) in the SOC plus arbidol tablets group,
which was significantly higher than that in the SOC group
(24/33 [72.7%]; difference of conversion rate 17.9%;
95% CI: 1.1%–34.7%; P= 0.021). The overall negative
conversion rate was 92.2% (59/64, 95% CI: 82.7%–
97.4%) in the SOC plus arbidol tablets group and 93.9%
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Figure 1: Flow diagram of the study on arbidol hydrochloride In adults with COVID-19.
SOC: Standard of care; COVID-19: Coronavirus disease 2019.
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(31/33, 95% CI: 79.8%–99.3%) in the SOC group
(P> 0.05). The median negative conversion time was
numerically shorter in patients receiving SOC plus arbidol
tablets than those in the SOC group (median 6.0 days vs.
11.0 days; difference 5.0 days; HR: 1.724, 95% CI:
Table 1: Baseline characteristics of the COVID-19 patients receiving SO

Characteristics Total (N= 97) SOC plus arbidol

Age (years) 46.51± 11.23 46.16± 11.2
Male 44/97 (45.4) 27/64 (42.2
Han nationality 97 (100.0) 64 (100.0
Disease severity
Mild and moderate 92/97 (94.8) 59/64 (92.2
Severe 5/97 (5.2) 5/64 (7.8)

Coexisting diseases 34/97 (35.1) 23/64 (35.9
Temperature (°C) 36.69± 0.45 36.59± 0.4
Symptoms
Fever 41/97 (42.3) 21/64 (32.8
Acute hypoxia 9/97 (9.3) 5/64 (7.8)
Oxygen therapy 13/97 (13.4) 8/64 (12.5

Lab examination abnormal
WBC 4/51 (7.8) 2/35 (5.7)
LYMPH 17/51 (33.3) 13/35 (37.1
PLT 6/51 (11.8) 4/35 (11.4
ALT 7/38 (18.4) 7/30 (23.3
AST 5/38 (13.2) 4/30 (13.3
ALB 10/38 (26.3) 10/30 (33.3
LDH 6/36 (16.7) 5/30 (16.7
CK 3/36 (8.3) 2/30 (6.7)
CK-MB 2/36 (5.6) 2/30 (6.7)
BUN 4/37 (10.8) 4/30 (13.3
CRE 2/37 (5.4) 2/30 (6.7)
CRP 20/52 (38.5) 17/37 (45.9

CT abnormal 80/81 (98.8) 49/50 (98.0

Data are presented as mean± standard deviation or n (%).
∗
t value.†x2 value.

Aspartate aminotransferase; BUN: Blood urea nitrogen; CK: Creatine kin
reactive protein; CT: Computed tomography; LDH: Lactate dehydrogenase;
WBC: White blood cell.
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1.078–2.758; P= 0.013; Figure 2). At the last visit, there
was no significant difference in the clinical recovery rate
between the two groups (arbidol tablets plus SOC group:
vs. SOC group: 87.5% [56/64] vs. 84.8% [28/33];
P> 0.05). However, patients receiving arbidol tablets
had a shorter duration of clinical recovery than those in
the SOC group (median 7.0 days vs. 12.0 days; difference
5.0 days; HR: 1.877, 95% CI: 1.151–3.060; P= 0.006;
Supplementary Figure 1, http://links.lww.com/CM9/B10).

Fever was the most common symptom at the onset of
illness. Patients assigned to arbidol tablets plus SOC group
had a shorter duration of fever than those in SOC group
(median 3.0 days vs. 12.0 days; difference 9.0 days; HR:
18.990, 95% CI: 5.350–67.410, P< 0.001; Supplemen-
tary Figure 2, http://links.lww.com/CM9/B10).Moreover,
patients in the arbidol tablets plus SOC group had a
shorter duration from enrollment to hospital discharge
(median 12.5 days vs. 20.0 days; difference 7.5 days,
P< 0.001; Figure 3).

No cases in arbidol tablets plus SOC or SOC group
showed disease progression in the process.

Changes of blood lymphocyte count

The declined count of blood lymphocytes was found in 13
cases on enrollment in arbidol tablets plus SOC group, and
C plus arbidol or SOC alone.

(n= 64) SOC (n= 33) t or x2 values P values

1 47.18± 11.42 �0.420
∗

0.672
) 17/33 (51.5) 0.764† 0.382
) 33 (100.0)

–‡ 0.163
) 33 (100.0)

0 (0)
) 11/33 (33.3) 0.065† 0.799
0 36.87± 0.48 �3.040 0.003

) 20/33 (60.6) 6.583† 0.009
4/33 (12.1) 0.480† 0.488

) 4/33 (12.1) 0.003† 0.957

2/16 (12.5) –‡ 0.581
) 4/16 (25.0) –‡ 0.527
) 2/16 (12.5) –

‡ 1.000
) 0/8 (0) –‡ 0.307
) 1/8 (12.5) –‡ 1.000
) 0/8 (0) –

‡ 0.082
) 1/6 (16.7) –‡ 1.000

1/6 (16.7) –‡ 0.431
0/6 (0) –

‡ 1.000
) 0/7 (0) –‡ 0.570

0/7 (0) –‡ 1.000
) 3/15 (20.0) –‡ 0.118
) 31/31 (100.0) –

‡ 1.000
‡Fisher’s exact test. ALB: Albumin; ALT: Alanine aminotransferase; AST:
ase; COVID-19: Coronavirus disease 2019; CRE: Creatinine; CRP: C-
LYMPH: Lymphocyte count; PLT: Platelet count; SOC: Standard of care;
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Figure 2: Kaplan-Meier curve of the time to negative conversion of SARS-CoV-2 in SOC plus arbidol tablets versus SOC group. SARS-CoV-2: Severe acute respiratory syndrome
coronavirus 2; SOC: Standard of care.

Figure 3: Comparison of hospitalization duration between SOC plus arbidol tablets and SOC group. SOC: Standard of care.
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10 (76.9%) recovered to normal level at the end of the
trial. Compared with SOC alone, the addition of arbidol
tablets to SOC led to more rapid normalization of the
declined blood lymphocytes (median 10.0 days vs. 14.5
days; difference 4.5 days; P> 0.05).
Results from the extra single-arm analysis

On February 19, 2020, National Guidelines for the
Diagnosis and Treatment of COVID-19 (Version 6) were
published, in which arbidol was recommended as one of
the therapeutic agents. It has been quite difficult to enroll
participants into the control group since then. Investi-
gators of the trial decided to recruit the rest of the cases to
arbidol tablets group, thus another 137 patients were
admitted from February 20, 2020 toMarch 12, 2020. As a
whole, a total of 203 patients were assigned to receive
arbidol tablets treatment, of whom one did not meet
eligibility criteria, one withdrew and one failed to take at
least one primary efficacy index. Among these 200
patients, ten withdrew or were transferred and 190 cases
finally completed the trial, and a single-arm analysis was
performed [Supplementary Figure 3, http://links.lww.
com/CM9/B10]. Baseline demographic, clinical character-
istics, and laboratory parameters of the patients receiving
arbidol tablets are shown in Supplementary Table 1,
http://links.lww.com/CM9/B10.

In the single-arm analysis, the negative conversion rate
within the first week among patients receiving arbidol
tablets was 73.0% (146/200; 95% CI: 66.3%–79.0%),
and became 89.5% (179/200, 95% CI: 84.4%–93.4%) at
the end of the second week. At the end of the treatment,
the result of the pathogen nucleic acid test in 182 subjects
turned negative, the overall negative conversion rate was
91.0% (95% CI: 86.2%–94.6%), and the median
negative conversion time was 6.0 days (95% CI: 6.0–
7.0 days). The rate of fever was 100.0% (95%CI: 90.0%–
100.0%) in the first week, and the median time of fever
was 3.0 days (95% CI: 2.0–3.0 days). The overall clinical
symptom remission rate was 97.3% (146/150, 95% CI:
93.3%–99.3%), and the median clinical symptom remis-
sion time was 4.0 days (95% CI: 4.0–5.0 days). The
clinical discovery rate was 86.0% (172/200, 95% CI:
80.4%–90.5%), and the median clinical discovery time
was 7.0 days (95% CI: 6.0–7.0 days). The median length
of hospitalization was 11 days (IQR: 6 days). Besides, the
median time to normalization of blood lymphocyte count
was 10.0 days (95% CI: 8.0–14.0 days).

Furthermore,113patientswerealso treatedwith traditional
medicine, oseltamivir and atomized interferon besides
arbidol tablets in our study. The negative conversion rate
in the first week of these patients was 72.6% (82/113) and
the overall negative conversion rate was 93.8% (106/113),
which were similar to those of the whole population (both
P> 0.05, respectively), indicating the combined treatments
exerted no influence on the results.
Safety

Between enrollment and final visit, a total of 18 patients
who received arbidol tablets and five in the SOC group
1536
reported adverse events [Table 2]. No patients reported
serious adverse events and no one withdrew from
the study due to adverse events or disease progression.
The most common adverse event was the elevation
of transaminase in patients treated with arbidol tablets
(5/200, 2.5%), which were all judged by the investigators
to be related to the trial medication.
Discussion

In the present study, we analyzed the efficacy and safety of
arbidol tablets in patients with COVID-19. We found that
the addition of arbidol tablets treatment to SOC was
associated with a higher negative conversion rate and a
shorter duration of clinical recovery as well as hospital
discharge. Besides, no serious side effects were found in
arbidol tablets treatment.

Many studies have proved that arbidol has certain
inhibitory activity against both SARS and MERS
coronavirus in recent years. A comparative study found
that arbidol was effective in suppressing the reproduction
of SARS-CoV in vitro.[12] In 2018, a paper published in
Guangdong Medical Journal also pointed out that arbidol
can inhibit the replication of MERS-CoV in vitro.[13] A
pharmacodynamic experiment carried out by Guangzhou
Institute of Respiratory Health confirmed that arbidol
could inhibit the cytopathic effect induced by SARS-CoV-
2 in VeroE6 cell line model, and could significantly inhibit
the overexpression of inflammatory cytokines tumor
necrosis factor-a (TNF-a), interleukin-6, monocyte
chemo-attractant protein 1, and interferon-inducible
protein-10, messenger RNAs induced by SARS-CoV-2
in a dose-dependent manner.[8] Our study found that
arbidol tablets could increase the negative conversion rate
within the first week, shorten the negative conversion
time, accelerate the clearance of fever and reduce the
duration from enrollment to hospital discharge. Regret-
fully, due to the difficulty of carrying out clinical trials
during this epidemic, and the uncertainty of the time from
the onset to enrollment, we failed to find out the optimal
time window for the treatment of arbidol tablets. In
addition, since there were no substudies about the
different dosages and courses of treatment, considering
the safety of arbidol tablets, it still stayed unknown that
whether increasing the dosage could result in a better
prognosis.

The count of lymphocytes usually turned out to be an
important indicator of the prognosis and clinical out-
comes.[14] Lymphopenia, commonly associated with more
severe disease, rapid deterioration, and higher fatality,
was prevalent among sufferers with COVID-19.[15-18]

Lopinavir-ritonavir performed poorly in increasing lym-
phocyte count in patients with COVID-19, 12.6% of
whom receiving lopinavir-ritonavir therapy even had
grade 3 or 4 adverse events of lymphopenia.[2] A
randomized, double-blind and placebo-controlled clinical
trial indicated that remdesivir was unable to improve
lymphopenia in adults with severe COVID-19.[4] As a
potential adjuvant use in COVID-19, melatonin was likely
to exert beneficial effects partly in improving proliferation

http://links.lww.com/CM9/B10
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Table 2: Summary of adverse events in the safety population.

Adverse events Grade SOC plus arbidol (n= 200) SOC (n= 33)

Hepatic function damage 1 1 (0.5) 0 (0)
Low leucocyte count 1 2 (1.0) 4 (12.1)

2 2 (1.0) 1 (3.0)
Alanine aminotransferase increased 1 4 (2.0) 1 (3.0)

2 1 (0.5) 0 (0)
Decreased platelet count 1 1 (0.5) 0 (0)
Decreased neutrophil count 1 3 (1.5) 1 (3.0)

2 2 (1.0) 0 (0)
Anemia 1 5 (2.5) 1 (3.0)

2 1 (0.5) 0 (0)

Data are presented as n (%). SOC: Standard of care.
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and maturation of lymphocytes in the bone marrow and
other tissues to a certain extent.[19] A previous study found
that arbidol monotherapy led to a higher lymphocyte
count than lopinavir/ritonavir in treating COVID-19.[20]

Our study consistently found that arbidol tablets could
promote the normalization of lymphocytes, demonstrat-
ing the efficacy of arbidol tablets at the laboratory level.

Numerous challenges were encountered in the perfor-
mance of this multi-center controlled trial during the
toughest time of the COVID-19 outbreak in China. Such
impediments particularly appeared in the randomness of
this study. On the one hand, patients and even some
doctors were falling into the fear of the unknown
communicable disease; on the other hand, arbidol tablets
were so easy to available in a number of designated
hospitals that many patients refused to participate in
randomized controlled trials. According to the clinical
experience of designated hospitals, arbidol tablets seemed
to be a promising therapeutic agent for COVID-19
treatment, especially for mild and moderate patients in
the early stage of the illness.

In conclusion, SOC plus arbidol tablets significantly
increased the negative conversion rate of SARS-CoV-2
within the first week and accelerated the recovery of
sufferers with COVID-19. Given that COVID-19 is still
rampant across the globe, we expect our study could shed
some light on COVID-19 treatment.Meanwhile, we are in
expectation of randomized, multicenter, global clinical
trials with a larger sample size to bring a more credible
result.
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