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Abstract
Objective. We aimed to describe the features of 220 nonemergency (mild or common type) COVID-19
patients from a shelter hospital, as well as evaluate the e�ciency of antiviral drug, Arbidol in their disease
progressions.

Methods. Basic clinical characteristics were described and the e�cacy of Arbidol was evaluated based
on gender, age, maximum body temperature of the patients.

Results. Basically, males had a higher risk of fever and more onset symptoms than females. Arbidol
could accelerate fever recovery and viral clearance in respiratory specimens, particularly in males. Arbidol
also contributed to shorter hospital stay without obvious adverse reactions.

Conclusions. In the retrospective COVID-19 cohort, gender was one of the important factors affecting
patient's conditions. Arbidol showed several bene�cial effects in these patients, especially in males. This
study brought more researches enlightenment in understanding the emerging infectious disease.

Introduction
Since December 2019, an outbreak of unexplained epidemic pneumonia occurred in Wuhan, Hubei
Province, China and has soon spread to the whole country. As of 6 May 2020, it spread to other 215
countries and a total of 3, 721, 393 globally laboratory-con�rmed cases have been reported. On 11
February 2020, the novel epidemic disease was formally named as coronavirus disease 2019 (COVID‐19)
and its causative virus as severe acute respiratory syndrome coronavirus 2 (SARS‐CoV‐2) [1]. In China,
the number of COVID-19 infections has exceeded that of SARS population in 2002. In order to prevent the
rapid spread of COVID-19, the Chinese government established 16 shelter hospitals for nonemergency
patients (mild and common type). Within 35 days, Chinese doctors in these hospitals cured more than 10,
000 patients with a zero death. However, we haven't fully understood the clinical characteristics, disease
evolution and therapeutic regime of COVID-19 patients in the special hospitals.

For the diagnosis of COVID-19, viral nucleic acid assay played a vital role by use of oropharyngeal swabs
samples [2]. Comparatively, effective antiviral therapies seemed uncertain [2]. Arbidol, Oseltamivir,
Ribavirin, Lopinavir/Ritonavir and Interferon (individual or combined treatment) were widely used in
COVID-19 patients around China; however, none of them exhibited signi�cant e�cacy. We speculated that
the results might partly attribute to the unclassi�ed population under the tense epidemic situation. Herein,
we described the features of 220 relatively mild COVID-19 patients from a shelter hospital, as well as
evaluated the therapeutic e�ciency of an antiviral drug, Arbidol.

Methods
Our retrospective cohort from the East-West-Lake shelter hospital was composed of 220 laboratory-
con�rmed COVID-19 patients from 12 January 2020 to 2 March 2020. Approval for the retrospective
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analysis was obtained from the Ethics Commission of Shanghai East Hospital, China. The privacy rights
of human subjects were protected all long.

The clinical features of different therapeutic groups were exhibited in Table1 and Table2. A number of
130 patients received oral Arbidol at a dosage of 200 mg, 3 times a day for 4-8 days. Among them, 40
patients were given Arbidol and other antiviral drugs, including Oseltamivir (39 cases, 150 mg, 2 times a
day for 4-8 days)/Ribavirin (1 case, 500 mg, 2 times a day for 4-8 days)) while others were treated with
Arbidol only. Among other 90 patients, 45 haven't used any antiviral drugs and the remains were
administrated with other antiviral drugs, including Oseltamivir (43 cases), Ribavirin (1 case), or
Ganciclovir (1case, 500 mg, 2 times a day for 4-8 days).  

For COVID-19 diagnosis, oropharyngeal swabs samples were collected for viral nucleic acid assay. The
detection of SARS‐CoV‐2 nucleic acids in respiratory specimens was based on the �nal result and time. If
the last two assays at an interval of at least 24-hour were both negative, the viral nucleic acid negative
conversion time was calculated using the previous one; otherwise, we considered it as not negative
(including positive and suspected). Statistical analysis was performed using SPSS 17.0. Appropriate
statistical methods were applied according to different data types.

 

Results
Firstly, we described general characteristics of the retrospective cohort (Table 1 and 2). They were mild
type (1 case) or common type (219 cases) COVID-19 patients according to the updated guidance [2].
Among them, male patients had a higher risk of fever than females (odds ratio (OR)=2.47, 95%
con�dence interval (CI):1.25-4.89, p=0.01). They also tended to get more onset symptoms (≥3) than
women (OR=1.88, 95% CI:1.08-3.27, p=0.03) (Table S1). Based on the analysis, we concluded that gender
might be a signi�cant in�uence factor and should be taken into account when assessing the e�cacy of
Arbidol in the non-severe COVID-19 cohort.

Afterwards, we found that fever resolved more slowly in patients without Arbidol administration (hazard
ratio (HR) =0.69, 95% CI: 0.48, 0.99, p=0.02) (Figure 1A). When subgrouping by therapeutic strategies, we
only discovered the signi�cant improvement of recovery time between other antiviral drugs (91.2%
Oseltamivir) group and Arbidol group (HR=0.58, 95% CI:0.37-0.92, p=0.02) (Figure 1B-E). Combination of
Arbidol and other antiviral drugs (97.5% Oseltamivir) did not show better e�cacy (Figure 1E). Besides, in
males and patients with lower-grade fever (≤38.5℃), Arbidol showed superior e�cacy in fever recovery
(HR=0.59, 95% CI:0.37-0.95, p=0.03; HR=0.57, 95% CI:0.34-0.95, p=0.03), which were not obvious in
women and higher-grade fever subjects (Figure 2A-D). Age was not the key point that affected Arbidol
e�cacy in this respect (Figure 2E-F).

  Subsequently, we observed that negative-converting rate of nucleic acid within 14 days in non-Arbidol
group was lower than that of Arbidol group (OR=0.47, 95% CI:0.24-0.91, p=0.028). The effect of Arbidol
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was more remarkable when compared to patients without any antiviral drugs (OR=0.23, 95% CI:0.10-0.57,
p=0.002). At the last assay, a total number of 14 patients still got non-negative results. In patients without
Arbidol application, we saw higher non-negative rate compared with others (OR=3.13, 95% CI:1.00-9.83,
p=0.049) (Table 3). Consistent with the above data, Arbidol showed obvious e�cacy on viral clearance in
males (OR=0.27, 95% CI:0.11-0.66, p=0.005 for negative-conversion within 2 weeks; OR=8.40, 95% CI:1.70-
41.42, p=0.006 for not negative rate at last assay). In particular, we found that patients with not negative
results in non Arbidol group were all males, which was improved noticeably in Arbidol group (Table 4).

  The medium hospital day in patients without antiviral drugs and treated with Arbidol was 19 and 15.5,
respectively (p=0.02). Considering the in�uence factors, we further demonstrated that Arbidol might
contribute to the reduced hospitalization times in younger patients (≤50 year, p=0.04) (Table 5). During
our observation period, no obvious adverse reaction was noted in Arbidol treated patients. One case from
Arbidol group presented with allergic skin rash due to Moxi�oxacin and the medication had to be dis-
continued.

Discussion
Arbidol was a broad-spectrum antiviral agent developed 30 years ago and has been reported to have
inhibitory effects on a diverse array of viruses such as in�uenza, Zika virus, respiratory syncytial,
adenovirus, Coxsackie B5, parain�uenza, Ebola and hepatitis B and C [3-7]. Mechanismly, Arbidol might
impair several steps within the life cycle of viruses, including attachment to cells, fusion with cellular
membranes during virus entry. More precisely, it inhibited the fusion of in�uenza virus with endosomal
membrane through binding to a hydrophobic cavity in the hemagglutinin on virus surface and stabilizing
the prefusion conformation of hemagglutinin [5]. Owing to the broad-spectrum e�cacy, Arbidol has been
licensed for prophylaxis and treatment of acute respiratory infections, including in�uenza in China and
Russia [5]. As for COVID-19, Lu et al. [8] found no difference between Lopinavir/Ritonavir and Arbidol in
relieving symptoms or accelerating virus clearance. However, the subsequent multicenter, prospective
research carried out by Li.et.al [9] demonstrated that the triple combination antiviral therapy of Arbidol,
Lopinavir/Litonavir and recombinant interferon α-2b showed shorter viral shedding time and
hospitalization time compared with the dual combination antiviral therapy without Arbidol. They also
found that 10-30 μmol/L Arbidol effectively inhibited the coronavirus sixty-fold compared with the
untreated control group, as well as signi�cantly alleviated the injury of SARS-CoV-2 to cells by
chemosensitivity testing in vitro (Data were not published). Herein, we discovered the e�cacy of Arbidol
on viral shedding, thus accelerating disease relief in the nonemergency COVID-19 patients. We noticed
that males displayed higher fever and more COVID-19 symptoms, which might due to the up-regulated
SARS-Cov-2 receptor, angiotensin‐converting enzyme 2 (ACE2) by smoking and testosterone level, as well
as excessive immune-in�ammatory response [10, 11]. Furthermore, males exhibited better drug reactions,
suggesting certain microenvironment (such as pH, ion, hormone and cytokines) might strengthen the
e�cacy of Arbidol. More studies in vivo and in vitro could be performed to identify the exact
mechanisms.
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Several results deserved explanations. Arbidol shortened fever duration compared with the patients
without Arbidol and with other antiviral drugs respectively (Figure 1 and 2). The effect seemed more
prominent when given early in the disease and in male patients. As shown in Figure 1E, combination of
Arbidol and other antiviral drugs did not show better e�cacy compared to Arbidol only. We speculated the
reduction in the �rst 5 days of fever period was mainly due to Arbidol and application of several antiviral
drugs simultaneously aggravated adverse reaction or induced multiple adverse reactions. Additionally, all
patients in Arbidol + other antiviral drugs group achieved negative nucleic acid in their respiratory
specimens, but not in Arbidol only group (Table 3), though the difference was insigni�cant. We suggested
that the number of subjects was not enough, therefore leading to certain contingency in the result.

Despite efforts to exclude bias by critical analysis, there were still several limitations in our research. First
of all, this was a retrospective study and has not undergone rigorous clinical trial design. Therefore, it
could not provide direct evidence for the effectiveness of Arbidol among COVID-19 patients. However,
these results provided implications for further experimental or clinical researches on Arbidol usage and
even guided the development of novel therapeutics against SARS-CoV-2. Secondly, due to the early onset
(from January to February, 2020) of the disease in this cohort and undetectable in�uenza assay, the
treatment therapies might not accord with the latest guideline. These relatively mild patients were mainly
administrated with Arbidol and/or Oseltamivir as antiviral treatments because of the rescuing urgency. In
that case, we excluded the bias of antibiotic and traditional Chinses medicine which were widely used in
our cohort (Table 1 and Table 2) and found the signi�cant results of Arbidol. It should be noted that the
e�cacy might attribute to the combined effects, such as Arbidol combined with Chinses medicine. This
deserved further studies in a larger cohort. Thirdly, the patients were hospitalized in shelter hospital
(originated from gymnasiums, convention center and so on), where laboratory tests and chest CT could
not be carried out promptly as a consequence of equipment and faculty de�ciency. Therefore, our e�cacy
evaluation system was not perfect. They could not be performed viral nucleic acid detection everyday nor
within 7 days since the �rst diagnosis; thus, we selected negative-conversion within 14 days as the
indication of better drug response. This study aimed to bring more researches enlightenment in
understanding the emerging infectious disease. Despite this, we also suggested the double-blinded
randomized clinical trials on Arbidol application in COVID-19 patients, especially in mild and common
type.

Conclusion
In the retrospective COVID-19 cohort of 220 nonemergency patients form one shelter hospital, we
analyzed and concluded that male patients had a higher risk of fever and more onset symptoms than
females. Besides, Arbidol showed bene�cial effects on fever recovery, viral clearance and shorter hospital
stay in these patients, especially in males. Double-blinded randomized clinical trials to determine the
most effective treatments for COVID-19 are still needed. Finally, we hope that human beings can soon
overcome di�culties together in the “war” against COVID-19.
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Figure 1

Time to fever resolution compared between distinct group based therapeutic strategies: (A) with and
without Arbidol, (B) control and other antiviral drugs, (C) other antiviral drugs and Arbidol, (D) control and
Arbidol only, (E) Arbidol and Arbidol combined with other antiviral drugs. HR (95%CI): hazard ratio (95%
con�dence interval).
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Figure 2

Time to fever recovery compared between distinct group based on gender (A, B), maximum body
temperature (C, D) and age (E, F). HR (95%CI): hazard ratio (95% con�dence interval).
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