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1 | INTRODUCTION

Abstract

Objectives: To systematically evaluate the efficacy and safety of arbidol and lopi-
navir/ritonavir (LPV/r) in the treatment of coronavirus disease 2019 (COVID-19)
using a meta-analysis method.

Methods: The China Knowledge Network, VIP database, WanFang database
PubMed database, Embase database, and Cochrane Library were searched for a
collection of comparative studies on arbidol and lopinavir/ritonavir in the treatment
of COVID-19. Meta-analysis was used to evaluate the efficacy and safety of Arbidol
and lopinavir/ritonavir in the treatment of COVID-19.

Results: The results of the systematic review indicated that Arbidol had a higher
positive-to-negative conversion rate of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) nucleic acid on Day 7 (p = 0.03), a higher positive-
to-negative conversion rate of SARS-CoV-2 nucleic acid on Day 14 (p = 0.006), a
higher improvement rate of chest computed tomography on Day 14 (p =0.02), a
lower incidence of adverse reactions (p =0.002) and lower rate of mortality
(p =0.007). There was no difference in the rate of cough disappearance on Day
14 (p =0.24) or the rate of severe/critical illness (p =0.07) between the two
groups.

Conclusions: Arbidol may be superior to lopinavir/ritonavir in the treatment of
COVID-19. However, due to the small number of included studies and the number
of patients, high-quality multicenter large-sample randomized double-blind con-

trolled trials are still needed for verification.
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and critical cases of COVID-19 may result in respiratory failure

and renal failure and thus can be life endangering.® There is no

Coronavirus disease 2019 (COVID-19) is a clinical syndrome that
predominantly affects the acute respiratory tract and is caused by
a new type of coronavirus, severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), which has broken out globally.*?
The disease is characterized by pneumonia with fever, cough,

shortness of breath, and fatigue as the main symptoms. Severe

effective and specific treatment plan for COVID-19 infection,*°
and there is an urgent need to find an effective antiviral drug
against SARS-CoV-2. At present, many choices of treatment
drugs come from the clinical treatment experience of severe
acute respiratory syndrome (SARS) and the Middle East re-
spiratory syndrome (MERS) infections.”® Based on previous
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experience with the treatment of SARS and MERS and related
clinical and basic research, it is speculated that lopinavir/ritonavir
may have a certain effect on the treatment of COVID-19.
Lopinavir/Ritonavir is an aspartic protease inhibitor used to
treat human immunodeficiency virus (HIV) infection and is cur-
rently a second-line antiretroviral therapy drug.’ The results of
animal experiments show that lopinavir/ritonavir can inhibit the
activity of B-coronaviruses to a certain extent.'® Arbidol, a drug
for the prevention and treatment of influenza, is a synthetic
broad-spectrum antiviral compound mainly used to prevent and
treat human influenza A and B (flu) and other acute respiratory
viral infections.’*? In addition to having antiviral and anti-
inflammatory activities against various types of influenza viruses
(especially HIN1), arbidol has broad-spectrum antiviral activity in
vitro and in vivo.'® It is also recommended for COVID-19.
However, whether arbidol is an effective antiviral treatment for
COVID-19 compared with other antiviral treatments remains
controversial.'® Therefore, timely and systematic evaluation of
the therapeutic effects of the above two drugs on COVID-19
is of great significance. In this study, a systematic evaluation
method was used to retrieve controlled clinical trials of Arbidol
and lopinavir/ritonavir for COVID-19 and to further evaluate the
efficacy of arbidol and lopinavir/ritonavir for COVID-19 patients
to provide evidence-based medical evidence for clinical

treatment.

2 | METHODS

We conducted this research according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines,™ and registered our review on the International Platform of
Protocols

Registered Systematic Review and Meta-analysis

(INPLASY). The registration number is INPLASY202190063.

2.1 | Inclusion criteria and exclusion criteria

2.1.1 | |Inclusion criteria

(1) Patients with confirmed COVID-19; (2) Age 218 years old; (3)
Hospital stay longer than 14 days; (4) Intervention measures: use
of Arbidol or lopinavir/ritonavir to treat COVID-19 and compare
the effects of the two groups; (5) Study types: randomized con-
trolled trials, cohort studies, retrospective controlled trials; (6)
Outcome indicators: rate of positive-to-negative conversion of
SARS-CoV-2 nucleic acid on Day 7, rate of positive-to-negative
conversion of SARS-CoV-2 nucleic acid on Day 14, rate of im-
provement on chest computed tomography (CT) on Day 14, rate
of cough disappearance on Day 14, rate of progression to severe/
critically illness, rate of mortality and incidence of adverse

reactions.

2.1.2 | Exclusion criteria

(1) Literature types such as letters, comments, reviews, and duplicate
studies; (2) Outcome indicators that were incomplete or unable to be
extracted; (3) Low-quality studies or studies with obvious bias; or (4)
Studies without a control group.

2.2 | Search strategy

The databases for the literature search include the China Knowledge
Network Database (CNKI), WanFang Database (WanFang database),
VIP Chinese Science and Technology Journal Database (VIP),
PubMed, Embase, and Cochrane Library. The retrieval time was from
December 1, 2019 to February 16, 2021. The search terms were
Corona Virus Disease 2019, novel coronavirus-infected pneumonia,
2019-nCoV, COVID-19, Arbidol, lopinavir, and lopinavir/ritonavir.
We included the following items, #1: “Corona Virus Disease 2019"
OR “novel coronavirus-infected pneumonia” OR “2019-nCoV” OR
“COVID-19"; #2: “Arbidol” OR “lopinavir” OR “lopinavir/ritonavir”;
#3: #1 AND #2. The search references were combined in the lit-
erature retrieved, and as many relevant studies were obtained as
possible.

2.3 | Data extraction

Two researchers strictly followed the inclusion and exclusion criteria
to independently screen the literature. If there was a disagreement,
the full text of the literature was read, and then the two parties
discussed the article; when necessary, a third researcher decided
whether the study was included. Preliminary elimination was per-
formed by reading the title and abstract, obtaining the full text of the
preliminarily screened literature, and then screening further by
reading the full text, extracting the information of the literature, in-
cluding the first author, study type, study period, number of patients,
sex, age, treatment time, case classification, drug usage, and outcome

indicators.

2.4 | Literature quality assessment

The literature quality evaluation was performed independently by
two researchers, and a third party participated in the discussion
and facilitated an agreement when they disagreed. The rando-

mized trial used the modified Jadad et al.*®

scoring scale to
evaluate the quality of the included studies from the following
four aspects: (1) whether the random method was used (appro-
priate 2 points, unclear 1 point, inappropriate O points);
(2) whether there was allocation hiding (2 points for proper,
1 point for unclear, O points for inappropriate or unused);

(3) whether a blinding method was used (2 points for appropriate,
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1 point for unclear, O points for inappropriate); and (4) whether
there was loss to follow-up or withdrawal (1 point if described, O
points if not described). The total possible score is 7 points;
scores from 1 to 3 are considered low-quality research, and
scores from 4 to 7 are categorized as high-quality research. Four
were case-control studies, so the Newcastle-Ottawa Scale
(NOS)*” was used for quality evaluation. According to the NOS
scoring system, the selection (4 points), comparability (2 points)
and outcome/exposure (3 points) of each study was determined.
Studies with a score of >7 were considered to have a low risk of
bias, studies with a score of 5-7 had a moderate risk of bias, and
studies with a score of <5 had a high risk of bias. Articles with a
high risk of bias were excluded. For randomized controlled trial
(RCTs), in addition to using the modified Jadad scoring scale, we
also used the Cochrane Collaboration tool to assess the risk of

bias.*®

2.5 | Statistical methods

RevMan 5.3 provided by the Cochrane Collaboration was used for
data analysis. The rate of positive-to-negative conversion of
SARS-CoV-2 nucleic acid on Day 7, rate of positive-to-negative
conversion of SARS-CoV-2 nucleic acid on Day 14, rate of cough
disappearance on Day 14, rate of improvement of chest CT on
Day 14, rate of becoming severely/critically ill, rate of mortality
and incidence of adverse reactions were binary variables, and the
odds ratio (OR) and 95% confidence interval (Cl) were used to
demonstrate an effect. For continuous variables, mean difference
and its 95% Cl were used as the effect value. If there was no
significant difference by the Q test (p > 0.10, 12 < 50%), the fixed-
effects model was used for the meta-analysis.'” If there was a
significant difference (p<0.10 and I?>50%), If there was a
significant difference (p < 0.10 and I? > 50%), sensitivity analysis
or subgroup analysis was conducted to determine the source of
heterogeneity, and the source of heterogeneity was eliminated to
check whether the results were the same. If the heterogeneity
test could not be carried out and the source of heterogeneity
could not be eliminated, then the statistical heterogeneity
between studies was considered too large for a comparative
analysis, and only a descriptive analysis was performed. When
p <0.05, there was a significant difference. If the number of
studies was greater than 10, publication bias was evaluated by

funnel plots.?°

3 | RESULTS
3.1 | Literature search results

Initially, 143 studies were retrieved through databases. By reading

the titles and abstracts, 41 duplicate studies, 19 studies that were

MEDICAL VIROLOGY

irrelevant to the research purpose, 62 reviews, 8 experience
summaries, and 3 cases were excluded. The remaining 10 studies
were rescreened after reading the full text, and 1 study without a
control group and 2 studies with combination medication were
excluded. After the above step-by-step screening process,
7 studies’’ 2’ were ultimately included. The screening process is
shown in Figure 1. The basic information of the literature is shown in

Table 1.

3.2 | Literature quality evaluation results

21,23,27

Three studies were RCTs and were scored by modified Jadad

et al.'® one?’ with 4 points, one?” with 5 points, and one”® with 7

points. Four studies®>2472¢

were retrospective studies and scored by
NOS: 3 studies®>?>?® were 8 points, and 1 study’* was 9 points.
Assessment of the risk of bias using the Cochrane collaboration tool

is presented in Figures 2 and 3.

3.3 | Meta-analysis results
3.3.1 | Rate of positive-to-negative conversion of
SARS-CoV-2 nucleic acid on Day 7

Four studies compared the rate of positive-to-negative conver-
sion of SARS-CoV-2 nucleic acid on Day 7 of Arbidol and
lopinavir/ritonavir in the treatment of COVID-19, and there was
no statistical heterogeneity among the studies (p =0.53, 12 = 0%)
using a fixed-effects model combined effect size for analysis.
Through analysis, it was concluded that Arbidol has a higher
nucleic acid conversion rate than lopinavir/ritonavir for the
treatment of COVID-19 in 7 days, and the difference was
statistically significant (OR =1.86, 95% ClI: [1.05, 3.29], p = 0.03),
as shown in Figure 4.

3.3.2 | Rate of positive-to-negative conversion of
SARS-CoV-2 nucleic acid on Day 14 between the two
groups

Three studies compared the rate of positive-to-negative con-
version of SARS-CoV-2 nucleic acid on Day 14 of Arbidol and
lopinavir/ritonavir in the treatment of COVID-19, and there was
no statistical heterogeneity among the studies (p = 0.20, I? = 38%)
using the fixed-effects model to combine the effect size for
analysis. Through the analysis, it was concluded that Arbidol has a
higher rate of positive-to-negative conversion of SARS-CoV-2
nucleic acid on Day 14 than lopinavir/ritonavir for treatment of
COVID-19 in 14 days and that the difference was statistically
significant (OR =3.09, 95% ClI: [1.38, 6.93], p = 0.006), as shown
in Figure 5.
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FIGURE 1 Literature screening process
3.3.3 | Rate of cough disappearance on Day 14 I? = 46%) using a fixed-effects model to combine effect size for analysis.

Two studies compared the 14-day cough disappearance rate of Ar-
bidol and lopinavir/ritonavir in the treatment of COVID-19, and there
was no statistical heterogeneity between the studies
(p=0.35, 12 = 0%) using a fixed-effects model to combine effect size
for analysis. Through the analysis, it was concluded that there was no
significant difference in the cough disappearance rate between Ar-
bidol and lopinavir/ritonavir in the treatment of COVID-19 in 14 days

(OR=0.65, 95% ClI: [0.32, 1.33], p =0.24], as shown in Figure 6.

3.3.4 | Rate of improvement of chest CT on Day 14

Four studies compared the rate of improvement of chest CT on Day 14
of Arbidol and lopinavir/ritonavir in the treatment of COVID-19, and
there was no statistical heterogeneity between the studies (p=0.14,

Through the analysis, it was concluded that the rate of improvement of
chest CT on Day 14 of A was higher than that of B in the treatment of
COVID-19 and that this difference was statistically significant (OR = 1.49,
95% Cl: [1.06, 2.08], p = 0.02), as shown in Figure 7.

3.3.5 | Rate of becoming severely/critically ill

Three studies compared the rate of becoming severe/critically ill of
Arbidol and lopinavir/ritonavir in the treatment of COVID-19, and
there was no statistical heterogeneity among the studies (p =0.88,
I2=0%) using the fixed-effects model to combine effect size for
analysis. Through the analysis, it was concluded that there was no
significant difference between the conversion rates of Arbidol and
lopinavir/ritonavir in the treatment of COVID-19 (OR =0.32, 95% Cl:
[0.10, 1.09], p = 0.07], as shown in Figure 8.
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(Continued)

TABLE 1

Score

Type of

Treatment

time (day)

Location

Type of
study

(Jadad/NOS)

Intervention

disease

Age (years)

Samples (M/F)
34 (20/14)

Group
LPV/r

of study

Range of time

Study

400 mg/100 mg of LPV/r,

NA

7

40.5 (34.8-52.3)

twice a day

Arbidol (200 mg, three times

56.6+17.8 7-14 Mild 5

Iran Arbidol 50 (33/17)

2020.04.20 to

Nojomi

a day)

2020.06.18

et al.?’

Moderate 33

MEDICAL VIROLOGY

Severe 12

400 mg of LPV/r, twice a day

56.2+14.8 7-14 Mild 6

50 (27/23)

LPV/r

Moderate 33

Severe 11

Abbreviations: F, female; LPV/r, lopinavir/ritonavir; M, male; NA, not available; NOS, Newcastle-Ottawa Scale; RCT, randomized controlled trial; Retro, retrospective study.

YU ET AL

3.3.6 | Rate of mortality

Three studies compared the rate of mortality between Arbidol
and lopinavir/ritonavir in the treatment of COVID-19, and there
was no statistical heterogeneity between the studies (p=0.95,
12 = 0%). Fixed-effect models were used to combine effect sizes
for analysis. Through the analysis, it was concluded that the rate
of mortality in the treatment of COVID-19 by Arbidol was lower
than that of lopinavir/ritonavir and that the difference was sta-
tistically significant (OR =0.45, 95% CI: [0.26, 0.81], p =0.007), as
shown in Figure 9.

3.3.7 | Incidence of adverse reactions

Five studies compared the incidence of adverse reactions between
Arbidol and lopinavir/ritonavir in the treatment of COVID-19, and
there was no statistical heterogeneity between the studies (p = 0.34,
1?2 = 12%). Fixed-effect models were used to combine effect sizes for
analysis. Through the analysis, it was concluded that the incidence of
adverse reactions in the treatment of COVID-19 by Arbidol was
lower than that of lopinavir/ritonavir and that the difference was
statistically significant (OR =0.55, 95% Cl: [0.38, 0.81], p = 0.002), as

shown in Figure 10.

3.4 | Publication bias

Since the number of studies was less than 10, a funnel plot to
demonstrate publication bias was not applied in this meta-

analysis.

4 | DISCUSSION

The global situation of COVID-19 is becoming increasingly se-
vere, affecting hundreds of countries around the world. It is listed
by the World Health Organization as a “public health emergency
of international concern,” which seriously threatens the lives of
people around the world and arouses global attention.?®?? Since
2019, COVID-19 has exhibited a high infection rate and high
mortality rate; in addition to a lack of targeted antiviral drugs,*°
the number of confirmed cases and deaths is still increasing.
Therefore, finding effective antiviral drugs is extremely important
for the clinic.

LPV/r is mainly used to treat HIV and can also be used to
treat acquired immunodeficiency syndrome (AIDS), SARS-CoV,
and MERS. Notably, LPV/r has been shown to inhibit SARS-CoV
in in vitro studies.®*%? Studies have shown that SARS-CoV-2, like
the SARS-CoV, enters the cell through the angiotensin-
converting enzyme 2 receptor,®® so LPV/r may inhibit the normal
function of the coronavirus and then exert an antiviral effect. A
South Korean study showed that after treatment with LPV/r, the
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FIGURE 2 Risk of bias graph for the
randomized controlled trials included in this
study
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FIGURE 3 Risk of bias summary in of the randomized controlled
trials included in this study

patient's viral load decreased, and clinical symptoms were alle-
viated.®* Arbidol is a broad-spectrum antiviral over-the-counter
drug developed in Russia with low toxicity. As an anti-influenza
drug, it has been used clinically in several countries for decades
and has good efficacy and safety.>” It blocks virus replication by
inhibiting the fusion of the influenza virus lipid membrane with
host cells®® and can also be used to treat SARS and MERS cor-
onavirus,®” Zika virus,>® Lhasa fever virus, and Ebola virus,*? as
well as many other viruses. Arbidol can prevent viruses from

8 induce interferon,*’

entering cells, and improve bodily im-
munity.*® Li Lanjuan's team announced recent research results on
the treatment of COVID-19 in February 2020, confirming that
Arbidol can effectively inhibit coronavirus in vitro.** Based on the

results of in vitro experiments and the experience of clinical

treatment of COVID-19, on February 18, 2020, the “New Cor-
onavirus Pneumonia Diagnosis and Treatment Plan (Sixth Edi-
tion)” issued by the National Health Commission of China
recommended Arbidol for anti-COVID-19 treatment.*?

A total of 7 studies were included in this meta-analysis, with
548 cases in the Arbidol group and 604 cases in the LPV/r group.
Both groups were comparable at baseline. The results showed
that compared with the LPV/r group, the Arbidol group had
higher rates of positive-to-negative conversion of SARS-CoV-2
nucleic acid on Days 7 and 14 and a higher rate of improvement
of chest CT on Day 14. According to previous in vitro studies,
LPV/r needs to reach 4 pg/ml to inhibit SARS-CoV.? In the studies
included in this meta-analysis, blood concentration monitoring
was not performed, so it was impossible to determine whether
the results in the LPV/r group were due to insufficient blood
concentrations leading to lower rates of positive-to-negative
conversion of SARS-CoV-2 nucleic acid on Days 7 and 14 and a
lower rate of improvement of chest CT on Day 14. Therefore, it is
necessary to further study the human threshold concentration
and monitor the blood concentration for confirmation. Four stu-
dies reported the incidence of adverse reactions. There were
adverse reactions in both the Arbidol group and the LPV/r group.
The overall adverse reactions of the Arbidol group were lower
than those of the LPV/r group. Gastrointestinal symptoms were
the most common adverse reactions, especially among patients
using LPV/r, which may affect the overall recovery of patients in
the LPV/r group. Therefore, it is necessary to pay close attention
to adverse reactions and determine the threshold concentration
of the drug during the treatment process, as it is expected to
achieve the therapeutic effect while avoiding adverse reactions
as much as possible.

This study has the following shortcomings: (1) The number of
included studies is small, and most of the research sites are in China.
It is difficult to conduct subgroup analysis of other countries and
races, and it is impossible to conduct bias testing; (2 Most studies
are nonrandomized double-blind studies, and high-quality multi-
center large-sample randomized double-blind controlled trials are
still needed to verify the results; (3) There is no mention of blinding
in the randomized studies; and (4) The proportion of severe cases in

the observed patients is relatively low.
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Experimental Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% CI M-H. Fixed. 95% CI
Chen et al.[22] 19 23 28 39 20.8% 1.87 [0.52, 6.74]
Li etal.[23] 13 35 12 34 441% 1.08 [0.41, 2.89]
Wen et al.[25] 8 36 6 59 20.4% 2.52[0.80, 8.00] T =
Zhu et al.[26] 8 16 8 34 147%  3.25[0.92, 11.46] |
Total (95% Cl) 110 166 100.0% 1.86 [1.05, 3.29] N
Total events 48 54

it Chi2 = - = .12 = 09 k t + {
Heterogeneity: Chi? = 2.19, df = 3 (P = 0.53); I? = 0% 0.01 01 1 10 100

Test for overall effect: Z =2.13 (P = 0.03)

arbidol lopinavir/ritonavir

FIGURE 4 Rate of positive-to-negative conversion of SARS-CoV-2 nucleic acid on Day 7 between the two groups. SARS-CoV-2, severe

acute respiratory syndrome coronavirus 2

Experimental Control
r I Even Total Events Total Weigh
Li etal.[23] 32 35 29 34 33.0%
Wen et al.[25] 31 36 45 59 62.1%
Zhu et al.[26] 16 16 19 34  49%
Total (95% Cl) 87 127 100.0%
Total events 79 93

Heterogeneity: Chi? = 3.24, df =2 (P = 0.20); I? =38%
Test for overall effect: Z =2.74 (P = 0.006)

Odds Ratio Odds Ratio
M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.84 [0.40, 8.38] i
1.93[0.63, 5.91] T
26.23 [1.46, 472.67] —
3.00 [1.38, 6.93] -
001 01 1 10 100
arbidol lopinavir/ritonavir

FIGURE 5 Rate of positive-to-negative conversion of SARS-CoV-2 nucleic acid on Day 14 between the two groups. SARS-CoV-2, severe

acute respiratory syndrome coronavirus 2

Experimental Control
Study or Subgroup  Events Total Events Total Weight
Li etal.[23] 14 25 16 21 39.7%
Wen et al.[25] 13 36 24 59 60.3%
Total (95% CI) 61 80 100.0%
Total events 27 40

Heterogeneity: Chi> = 0.86, df =1 (P = 0.35); I?= 0%
Test for overall effect: Z=1.17 (P = 0.24)

Odds Ratio
M-H. Fixed. 95% ClI

Odds Ratio
M-H. Fixed. 95% CI

0.40 [0.11, 1.43]
0.82[0.35, 1.94]

FIGURE 6 Rate of cough disappearance on Day 14 between the two groups

Experimental Control

Even Even | Weigh
Li etal.[23] 23 33 21 28 12.3%
Liu et al.[24] 97 209 69 186 69.9%
Wen et al.[25] 24 36 38 59 17.1%
Zhu et al.[26] 16 16 19 34 0.7%
Total (95% ClI) 294 307 100.0%
Total events 160 147

Heterogeneity: Chi? = 5.54, df = 3 (P = 0.14); I = 46%
Test for overall effect: Z = 2.30 (P = 0.02)

0.65[0.32, 1.33]
0.01 0.1 1 10 100
arbidol lopinavir/ritonavir
QOdds Ratio Odds Ratio
M-H, Fixed, 95% CI M-H. Fix 5% Cl
0.77 [0.25, 2.38]
1.47 [0.98, 2.20]
1.11 [0.46, 2.65] I
26.23 [1.46, 472.67]
1.49 [1.06, 2.08] L 4
0.002 0.1 1 10 500
arbidol lopinavir/ritonavir

FIGURE 7 Rate of improvement of chest CT on Day 14 between the two groups. CT, computed tomography
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% CI
Chen et al.[22] 1 33 4 52 28.9% 0.38[0.04, 3.51] =
Li etal.[23] 3 35 8 34 711% 0.30 [0.07, 1.27] - B
Zhu et al.[26] 0 16 0 34 Not estimable
Total (95% CI) 84 120 100.0% 0.32[0.10, 1.09] P
Total events 4 12
ity i2 = = = - 12 = Y, T T T T
_II-_iektal;ogeneltyiI Cf:| t(;0_21 cga I1:‘(_P0 0()7.88),1 0% 0.002 01 1 10 500
est for overall effect: Z = 1.83 (P = 0.07) arbidol lopinavir/ritonavir
FIGURE 8 Rates of becoming severely/critically ill between the two groups
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Chen et al.[21] 0 120 0 116 Not estimable
Liu et al.[24] 18 257 37 259 94.6% 0.45[0.25, 0.82] —._
Nojomi et al.[27] 1 50 2 50 54% 0.49 [0.04, 5.58]
Total (95% CI) 427 425 100.0%  0.45[0.26, 0.81] o
Total events 19 39
e 2 = - - .12 = 0 [ t t |
e
sstioroverall efiect:Z = 2.69.(P= 0.007) arbidol lopinavir/ritonavir
FIGURE 9 Rate of mortality between the two groups
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% CI
Chen et al.[21] 33 120 43 116 43.4% 0.64[0.37,1.12] B
Chen et al.[22] 3 34 9 5 89% 0.46 [0.12, 1.85] —
Nojomi et al.[27] 16 50 29 50 27.0% 0.34 [0.15, 0.77] -
Wen et al.[25] 9 36 24 59 18.7% 0.49[0.19, 1.21] =
Zhu et al.[26] 3 16 3 34 21% 2.38[0.42, 13.40]
Total (95% Cl) 256 311 100.0%  0.55[0.38, 0.81] o
Total events 64 108
e = - - 12 = 199 t t t t
S s e o R
est for overall effect: Z = 3.06 (P = 0.002) arbidol lopinavir/ritonavir

FIGURE 10 Incidence of adverse reactions between the two groups

5 | CONCLUSIONS

Through a systematic review in this article, Arbidol may be superior to
lopinavir/ritonavir in the treatment of COVID-19, and the incidence of
adverse reactions is low. However, given the small number of included
studies and the number of patients, high-quality multicenter large-sample

randomized double-blind controlled trials are still needed for verification.
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