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Abstract

The aim of our study was to evaluate the therapeutic effect of antiviral drugs

on coronavirus disease 2019 (COVID‐19) pneumonia. Patients confirmed with

COVID‐19 pneumonia were enrolled and divided into seven groups according to the

treatment option. Information including age, sex, and duration from illness onset to

admission, clinical manifestations, and laboratory data at admission, and length of

hospital stay were evaluated. The chest computed tomography (CT) imaging

obtained at admission and after a 5‐day treatment cycle were assessed. The clinical

symptoms and laboratory tests at discharge were also assessed. At admission, no

significant differences were found among the groups, including the duration from

illness onset to admission, clinical symptoms, and main laboratory results. No

significant differences were found among the groups in terms of the proportion

of patients with pneumonia resolution (P = .151) after treatment or the length of

hospital stay (P = .116). At discharge, 7 of 184 (4%) patients had a mild cough while

their other symptoms had disappeared, and the proportion of patients with abnor-

mal liver function and with increased leukocytes, neutrophils or erythrocyte sedi-

mentation rate among the 184 patients were close to those at admission. According

to the results, the inclusion of antiviral drugs in therapeutic regimens based on

symptomatic treatment had no significant additional impact on the improvement in

COVID‐19 patients. In addition, the results of chest CT imaging, clinical manifes-

tations, and laboratory tests at discharge were not completely consistent.
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1 | INTRODUCTION

Coronavirus disease 2019 (COVID‐19) pneumonia is caused by a new

type of coronavirus (severe acute respiratory syndrome coronavirus 2

[SARS‐CoV‐2]) that has spread rapidly throughout China and other

countries.1,2 As of 10 March 2020, there have been more than 80 000

confirmed patients and more than 3000 confirmed deaths related to

the virus in China (Xinhua News). Due to the rapid spread and atypical

early symptoms of infection, the virus has caused a worldwide epi-

demic, posing a serious threat to the health of the people of China and

the world.3‐5 Although the development of vaccines, small molecules,

and biotherapies that specifically target SARS‐CoV‐2 is important, the

creation of drugs and biological products can take months to years,

making it difficult to benefit current infected patients.
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At present, a few potential treatment options for COVID‐19
pneumonia are being discussed. As a broad‐spectrum antiviral

drug that has been widely used clinically for the treatment of

viral diseases,6 interferon‐α was used to treat SARS‐CoV and

Middle East respiratory syndrome(MERS)‐CoV patients7,8 and has

now been selected for the treatment of COVID‐19 pneumonia in

China.9 A deep‐learning‐based drug–target interaction prediction

shows that antiretroviral drugs used for the prevention and

treatment of human immunodeficiency virus have also been con-

sidered to be potential options.10 According to the current

guidelines,9 drugs including interferon‐α, remdesivir, and lopina-

vir/ritonavir have been recommended for the treatment of

COVID‐19 pneumonia.9,11,12 These medicines come from

experience in treating SARS, MERS, and other novel influenza

viruses.13‐15 More relevant treatment options have been sum-

marized in a previous report.16 Despite this, the treatment of

COVID‐19 pneumonia remains challenging, as there are no specific

and effective drugs for the disease. The purpose of the present

study was to determine the therapeutic effect of available antiviral

drugs on COVID‐19 pneumonia.

2 | MATERIALS AND METHODS

2.1 | Study population

This study was approved by the Institutional Review Board of

Shanghai Public Health Clinical Center (YJ‐2020‐S035‐01).
COVID‐19‐infected patients admitted to our center confirmed

by positive COVID‐19 nucleic acid antibody testing were eligible

for the study17 and were observed from 20 January 2020 to

7 February 2020. All patients received symptomatic treatment,

some of whom received randomized antiviral drugs. According to

the treatment option, administered over a 5‐day cycle, these pa-

tients were divided into the symptomatic treatment group, arbidol

group, lopinavir/ritonavir group, arbidol + lopinavir/ritonavir

group, interferon group, interferon + lopinavir/ritonavir group,

and interferon + darunavir group (doses: interferon, interferon‐
α2β [aerosol inhalation], 100 000 U/kg, two times/day; arbidol,

200 mg, three times/day; lopinavir/ritonavir, two tablets, two

times/day; darunavir, one tablet, one time/day). Our exclusion

criteria were as follows: (a) patients who did not undergo thin‐
section computed tomography (CT) at admission or after treat-

ment, (b) patients with CT images that did not demonstrate any

pneumonia at admission, (c) patients with a duration of treatment

less than 5 days, (d) patients infected with other common bacteria,

(e) patients whose treatment plan was changed, (f) patients who

were not discharged, and (g) patients categorized as severe at

admission.18

Information from the patients' medical records, including age,

sex, duration from illness onset to admission and length of hospital

stay, was recorded. Clinical manifestations including fever, cough,

little phlegm, runny nose, chest congestion, headache, and myalgia

or fatigue and laboratory results including alanine amino-

transferase (ALT), aspartate aminotransferase (AST), leukocytes,

neutrophils, lymphocytes, and erythrocyte sedimentation rate at

admission were collected.

2.2 | Imaging examinations

All patients underwent chest CT scans at admission and at day 1

or day 2 after treatment. The scanner was a 64‐section scanner

(SCENARIA 64 CT; Hitachi Medical, Japan) with the following pro-

tocol: 120 kV; automatic tube current; iterative reconstruction

technique; slice thickness, 5 mm; interval, 5 mm; pitch, 1.5; collima-

tion, 0.625mm; rotation time, 0.35 seconds; matrix, 512 × 512; and

breath‐holding following inspiration. All examinations were per-

formed from the apex of the lungs to the diaphragmatic surface.

A mediastinal (width, 350HU; level, 40 HU) window and a lung

(width, 1200HU; level −600 HU) window were used.

2.3 | Image analysis

According to previous reports, the most common manifestations of

COVID‐19 pneumonia on thin‐section CT images are ground‐glass
opacities, the crazy‐paving pattern and consolidation.19‐21 To

determine whether the disease had been resolved after treatment,

the Quantitative Evaluation System of CT for Pneumonia (YT‐CT‐
Lung; YITU Healthcare Technology, China) was applied as the

CT image analysis tool. This system combines a convolutional neural

network and a thresholding method to detect pulmonary shadows.

The CT value distribution in the lungs is calculated to obtain a his-

togram, which is subsequently used to calculate the pulmonary

inflammation volume (pneumonia volume). A decreased patient

pneumonia volume after treatment was considered resolution;

otherwise, progression was considered. Then, the proportion of the

resolution of each group was obtained. In addition, the chest CT

findings were also reviewed by two radiologists (YS and XS, with

approximately 32 and 6 years of experience in thoracic imaging,

respectively) to ensure the reliability of the results (improvement

or progression).

2.4 | Determination of therapeutic effects between
treatment plans

The therapeutic effects between treatment plans were assessed

from short‐term and long‐term perspectives. The short‐term
perspective was described as the proportion of improvement

(decrease in the pneumonia volume after treatment) among the

groups. Similarly, the length of hospital stay among the groups

was used as a long‐term perspective. In addition, the results of

clinical manifestations and laboratory tests at discharge were

also collected.
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2.5 | Data analysis

Data are presented as the means ± standard deviations, medians,

and interquartile ranges (IQRs), or numbers (%), as appropriate.

Continuous variables were compared with the Kruskal‐Wallis test,

analysis of variance (ANOVA) or the permutation test for one‐way

ANOVA. The frequencies of the categorical variables were compared

by the Pearson χ2 or Fisher's exact tests. All analyses were

considered statistically significant at a P value of less than .05.

3 | RESULTS

3.1 | Clinical and laboratory findings before
treatment

Of the 241 patients considered as of 7 February 2020, 57 patients

were excluded, and 184 patients were enrolled in this retrospective,

single‐center study. The demographics, duration from illness onset to

admission and clinical symptoms are shown in Table 1. The 184 pa-

tients were aged from 15 to 84 years (49 ± 15 years) and consisted of

99 (54%) men and 85 (46%) women. The median duration from illness

onset to admission was 4.0 days (IQR: 3.0‐7.0). On admission, the

most common clinical manifestation was fever (144/184, 78%), fol-

lowed by cough (83/184, 45%), myalgia or fatigue (55/184, 30%),

little phlegm (47/184, 26%), headache (22/184, 12%), stuffy or runny

nose (13/184, 7%), and chest congestion (12/184, 6%).

On admission, 36 of 184 (20%) patients had different degrees of

liver dysfunction (ALT or AST above normal range) (Table 2).

A small percentage of patients had an increase in leukocyte count

(4/184, 2%) or neutrophil count (10/184, 5%). The lymphocyte count

was below the normal range in 92 (50%) patients, and the erythrocyte

sedimentation rate was elevated in most patients (169/184, 92%).

Before treatment onset, there were no significant differences in

terms of the patients' demographics, duration from illness onset to

admission, clinical symptoms or main laboratory results among the

groups receiving different treatment options.

3.2 | CT imaging results before and after treatment

The pneumonia volumes for the different groups are presented in

Table 3. On admission, the average pneumonia volume in the

184 patients was 217.0 ± 258.9 cm3. After treatment, an improvement

in pulmonary involvement (Figures 1 and 2) was observed in more than

half of the patients (98/184, 53%) (Table 4) despite an increase in the

average pneumonia volume (286.4 ± 340.7). Among the groups receiv-

ing different treatment options, the average pneumonia volume in all

groups increased to varying degrees after treatment except for the

interferon + lopinavir/ritonavir group (before: 263.0 ± 318.0, after:

223.1 ± 316.1). However, no significant difference in the volume

change (after‐before) of pneumonia was demonstrated among the

groups (P = .151). T
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After treatment, the highest proportion of pneumonia resolu-

tion was in the interferon + lopinavir/ritonavir group (16/21, 76%),

followed by the interferon + darunavir (14/23, 61%), interferon

(24/41, 59%), arbidol (16/30, 53%), lopinavir/ritonavir (12/27, 44%),

symptomatic treatment (7/17, 41%), and arbidol + lopinavir/ritona-

vir groups (9/25, 36%) (Table 4). Similarly, there was no significant

difference in the proportion of pneumonia resolution among the

groups after the 5‐day treatment cycle (P = .116).

3.3 | Length of hospital stay

The average duration of hospital stay in 184 patients was close

to 17.0 days (Table 4). Patients in the symptomatic treatment

group showed the longest average length of hospital stay

(20.0 ± 6.0), followed by the arbidol + lopinavir/ritonavir (18.5 ± 9.5),

lopinavir/ritonavir (18.4 ± 7.2), interferon + darunavir (17.4 ± 7.0),

interferon (16.5 ± 5.5), interferon + lopinavir/ritonavir (16.2 ± 7.1),

and arbidol (15.7 ± 6.4) groups. No significant difference in the

length of hospital stay was shown among the groups (P = .355).

3.4 | Clinical symptoms and laboratory tests
at discharge

For the 184 patients with COVID‐19 pneumonia in our study, 7 of 184

(4%) had a mild cough at discharge, while their other symptoms had

disappeared. Regarding laboratory tests, 35 of 184 (19%) patients had

abnormal liver function (ALT or AST above normal range) (Table 5). A

small percentage of patients had an increase in leukocyte count (8/184,

4%) or neutrophil count (11/184, 6%). The lymphocyte count was below

the normal range in 29 (16%) patients, and the erythrocyte sedi-

mentation rate was elevated in most patients (154/184, 84%).

4 | DISCUSSION

We report a cohort of 184 laboratory‐ and chest CT‐confirmed

COVID‐19 pneumonia patients receiving different treatment options.

Our results revealed the clinical characteristics of patients with

COVID‐19 pneumonia in Shanghai, China, and found that antiviral

drugs added to a symptomatic treatment were not associated with

F IGURE 2 Computed tomography (CT) images (A) of a 64‐year‐old woman who presented with fever (38.0°C) and cough at admission show
less patchy ground‐glass opacities distributed in the peripheral part of the lungs. After symptomatic treatment for 5 days, follow‐up CT images

show the progression (B)

F IGURE 1 Computed tomography (CT) images (A) of a 40‐year‐old man who presented with fever (37.8°C) and myalgia at admission show

multiple patchy ground‐glass opacities distributed in the peripheral part of the lungs. After symptomatic treatment along with darunavir for
5 days, follow‐up CT images show resolution (B)
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improvements in pulmonary involvement or length of hospital stay

in these patients.

Our study showed that fever (144, 78%) and cough (83, 45%)

were the most common clinical manifestations in COVID‐19 pneu-

monia, which is consistent with previous reports.19,22,23 Increased

ALT or AST were observed in 36 (20%) patients, indicating that

SARS‐CoV‐2 affects liver function.24 The blood counts obtained on

admission showed decreased lymphocytes in 92 (50%) patients and

an increased erythrocyte sedimentation rate in 169 (92%) patients,

which is evidence that the immune system is affected by viral

infection.25 This is because the systemic inflammatory responses and

immune system disturbances caused by viral infections affect multi-

ple systems during disease progression. Angiotensin‐converting en-

zyme 2 (ACE2) has been identified as a functional receptor for SARS‐
CoV‐2 and is highly expressed in the lung.26 By interacting with the

ACE2 receptor and mediated by the viral spike (S) protein, SARS‐
CoV‐2 infects human respiratory epithelial cells, causing respiratory

symptoms.26 In addition, single‐cell RNA sequencing data has shown

that ACE2 is also expressed in the heart, kidney, liver, and bladder,

suggesting a risk of SARS‐CoV‐2 invasion in these areas.27,28

After treatment, a resolution of pneumonia on chest CT was

observed in 98 patients (53%). However, the average pneumonia

volume at admission was 217.0 cm3 (5.9% of the total lung volume

on average) and had increased to 286.5 cm3 (8.1% of the total lung

volume on average). This is mainly attributed to the apparent

progression of pneumonia in some patients, leading to an increase

in the average amount of pneumonia volume. We speculate that

these patients were in a progressive or peak stage with regard to

the pneumonia observed on chest CT,20 and continued attention to

these patients is needed to evaluate their progression during this

period.

The resolution or progression of pneumonia after treatment

was applied as one of the measures to evaluate the treatment

efficacy. We did not find that, compared with symptomatic treat-

ment alone, the addition of lopinavir/ritonavir significantly in-

creased the proportion of patients showing improvement in

pneumonia, whether used alone or in combination with interferon‐
α2β or arbidol. A recent report found that the addition of lopina-

vir/ritonavir did not significantly accelerate clinical improvement

or reduce mortality in COVID‐19 patients.29 Neither the current

study nor the previous study found evidence that lopinavir/rito-

navir significantly benefited clinical outcomes. In addition, the

efficacy of arbidol monotherapy in treating mild/moderate

COVID‐19 patients had previously been explored.30 Consistent

with our research, arbidol did not seem to help improve the clinical

efficacy of COVID‐19 treatment. At present, no study has eval-

uated the effect of interferon therapy alone or in combination with

darunavir in treating COVID‐19 pneumonia. In our study, however,

we found that the addition of interferon‐α2β did not cause plea-

sant results in the treatment of COVID‐19 pneumonia.

We further evaluated the length of hospital stay among

all groups and used it as an indicator of treatment efficiency in

our study. For adults with severe COVID‐19, treatment withT
A
B
L
E

4
P
ro
p
o
rt
io
n
s
o
f
p
n
eu

m
o
n
ia

re
so
lu
ti
o
n
af
te
r
tr
ea

tm
en

t
an

d
le
n
gt
h
o
f
h
o
sp
it
al

st
ay

o
f
C
O
V
ID

‐1
9
p
n
eu

m
o
n
ia

p
at
ie
n
ts

A
ll
p
at
ie
n
ts

(n
=
1
8
4
)

Sy
m
p
to
m
at
ic

tr
ea

tm
en

t
(n

=
1
7
)

A
rb
id
o
l

(n
=
3
0
)

Lo
p
in
av

ir
/

ri
to
n
av

ir
(n

=
2
7
)

A
rb
id
o
l+

lo
p
in
av

ir
/

ri
to
n
av

ir
(n

=
2
5
)

In
te
rf
er
o
n

(n
=
4
1
)

In
te
rf
er
o
n
+
lo
p
in
av

ir
/

ri
to
n
av

ir
(n

=
2
1
)

In
te
rf
er
o
n
+
d
ar
u
n
av

ir
(n

=
2
3
)

P
va

lu
e

P
n
eu

m
o
n
ia

re
so
lu
ti
o
n

9
8
(5
3
%
)

7
(4
1
%
)

1
6
(5
3
%
)

1
2
(4
4
%
)

9
(3
6
%
)

2
4
(5
9
%
)

1
6
(7
6
%
)

1
4
(6
1
%
)

.1
1
6
a

Le
n
gt
h
o
f
h
o
sp
it
al

st
ay

1
7
.3
±
7
.0

2
0
.0
±
6
.0

1
5
.7
±
6
.4

1
8
.4
±
7
.2

1
8
.5
±
9
.5

1
6
.5
±
5
.5

1
6
.2
±
7
.1

1
7
.4
±
7
.0

.3
5
5
b

N
ot
e:

D
at
a
ar
e
n
(%

)
an

d
m
ea

n
±
SD

.

A
b
b
re
vi
at
io
n
:
C
O
V
ID

‐1
9
,c

o
ro
n
av

ir
u
s
d
is
ea

se
2
0
1
9
.

a
P
va

lu
e
co

m
p
ar
in
g
gr
o
u
p
s
is

fr
o
m

th
e
F
is
h
er
's
ex

ac
t
te
st
.

b
P
va

lu
e
co

m
p
ar
in
g
gr
o
u
p
s
is

fr
o
m

th
e
p
er
m
u
ta
ti
o
n
te
st

fo
r
o
n
e‐
w
ay

an
al
ys
is

o
f
va

ri
an

ce
.

1928 | SHI ET AL.



T
A
B
L
E

5
La

b
o
ra
to
ry

re
su
lt
s
o
f
C
O
V
ID

‐1
9
p
n
eu

m
o
n
ia

p
at
ie
n
ts

at
d
is
ch

ar
ge

A
ll
p
at
ie
n
ts

(n
=
1
8
4
)

Sy
m
p
to
m
at
ic

tr
ea

tm
en

t
(n

=
1
7
)

A
rb
id
o
l
(n

=
3
0
)

Lo
p
in
av

ir
/

ri
to
n
av

ir
(n

=
2
7
)

A
rb
id
o
l+

lo
p
in
av

ir
/

ri
to
n
av

ir
(n

=
2
5
)

In
te
rf
er
o
n

(n
=
4
1
)

In
te
rf
er
o
n
+
lo
p
in
av

ir
/

ri
to
n
av

ir
(n

=
2
1
)

In
te
rf
er
o
n
+
d
ar
u
n
av

ir
(n

=
2
3
)

P
va

lu
e

A
la
n
in
e

am
in
o
tr
an

sf
er
as
e

(n
o
rm

al
ra
n
ge

9
.0
‐5
0
.0
),
U
/L

2
5
.0

(1
7
.0
‐4
0
.0
)

1
7
.5

(1
5
.0
‐3
1
.5
)

2
2
.5

(1
5
.5
‐3
6
.3
)

2
9
.0

(2
1
.0
‐6
2
.0
)

3
0
.0

(1
9
.5
‐4
9
.0
)

2
3
.0

(1
2
.5
‐3
4
.5
)

2
1
.0

(1
5
.5
‐3
3
.0
)

2
8
.0

(1
8
.0
‐4
0
.0
)

.0
2
8
a

In
cr
ea

se
d

3
1
(1
7
%
)

3
(1
8
%
)

3
(1
0
%
)

1
1
(4
1
%
)

6
(2
4
%
)

5
(1
2
%
)

1
(5
%
)

2
(9
%
)

.0
1
9
b

A
sp
ar
ta
te

am
in
o
tr
an

sf
er
as
e

(n
o
rm

al
ra
n
ge

1
5
.0
‐4
0
.0
),
U
/L

2
1
.0

(1
7
.0
‐2
7
.5
)

1
8
.0

(1
5
.5
‐2
6
.0
)

1
9
.0

(1
4
.8
‐2
8
.3
)

2
2
.0

(1
7
.0
‐3
5
.0
)

2
4
.0

(1
9
.0
‐3
1
.0
)

2
0
.0

(1
6
.5
‐2
4
.0
)

2
0
.0

(1
6
.5
‐3
0
.5
)

2
2
.0

(1
7
.0
‐2
9
.0
)

.1
5
7
a

In
cr
ea

se
d

1
5
(8
%
)

1
(6
%
)

2
(7
%
)

5
(1
9
%
)

3
(1
2
%
)

1
(2
%
)

2
(1
0
%
)

1
(4
%
)

.3
4
0
b

Le
u
ko

cy
te
s
(n
o
rm

al

ra
n
ge

3
.5
‐9
.5
),

×
1
0
9
/L

5
.6

(4
.6
‐6
.7
)

4
.9

(4
.1
‐7
.2
)

5
.5

(4
.8
‐6
.6
)

5
.2

(4
.4
‐7
.0
)

5
.1

(4
.7
‐5
.8
)

6
.6

(5
.2
‐7
.2
)

5
.0

(4
.5
‐5
.7
)

6
.3

(5
.5
‐6
.7
)

.0
5
1
a

In
cr
ea

se
d

8
(4
%
)

2
(1
2
%
)

3
(1
0
%
)

0
(0
%
)

1
(4
%
)

1
(2
%
)

0
(0
%
)

1
(4
%
)

.2
9
3
b

N
eu

tr
o
p
h
ils

(n
o
rm

al

ra
n
ge

1
.8
‐6
.3
),

×
1
0
9
/L

3
.2

(2
.6
‐4
.0
)

2
.7

(1
.9
‐4
.1
)

3
.0

(2
.6
‐3
.9
)

3
.0

(2
.1
‐4
.9
)

3
.1

(2
.6
‐3
.6
)

3
.6

(2
.6
‐4
.4
)

3
.0

(2
.7
‐3
.8
)

3
.8

(3
.5
‐4
.4
)

.0
8
2
a

In
cr
ea

se
d

1
1
(6
%
)

2
(1
2
%
)

4
(1
3
%
)

0
(0
%
)

1
(4
%
)

2
(4
.9
%
)

1
(5
%
)

1
(4
%
)

.4
2
1
b

Ly
m
p
h
o
cy
te
s
(n
o
rm

al

ra
n
ge

1
.1
‐3
.2
),

×
1
0
9
/L

1
.6
9
±
0
.5
8

1
.9
±
0
.6

1
.8
±
0
.5

1
.7
±
0
.6

1
.4
±
0
.5

1
.9
±
0
.7

1
.4
±
0
.4

1
.6
±
0
.5

.0
0
1
c

D
ec
re
as
ed

2
9
(1
6
%
)

2
(1
2
%
)

2
(7
%
)

3
(1
1
%
)

6
(2
4
%
)

5
(1
2
%
)

5
(2
3
%
)

6
(2
6
%
)

.3
1
5
b

E
ry
th
ro
cy
te

se
d
im

en
ta
ti
o
n
ra
te

(n
o
rm

al
ra
n
ge

0
.0
‐1
5
.0
),
m
m
/h

5
3
.3
±
3
3
.6

7
5
.0

(3
6
.5
‐9
8
.5
)

3
8
.5

(2
2
.0
‐7
9
.8
)

6
4
.0

(3
1
.0
‐8
5
.0
)

4
0
.0

(3
2
.0
‐7
9
.5
)

3
5
.0

(1
2
.0
‐5
2
.0
)

5
3
.0

(4
2
.5
‐8
7
.5
)

4
6
.0

(3
7
.0
‐8
7
.0
)

.0
0
5
a

In
cr
ea

se
d

1
5
4
(8
4
%
)

1
5
(8
8
%
)

2
5
(8
3
%
)

2
3
(8
5
%
)

2
3
(9
2
%
)

2
7
(6
6
%
)

2
0
(9
5
%
)

2
1
(9
1
%
)

.0
5
2
b

N
ot
e:

D
at
a
ar
e
m
ed

ia
n
(I
Q
R
),
n
(%

)
an

d
m
ea

n
±
SD

.I
n
cr
ea

se
d
m
ea

n
s
ex

ce
ed

in
g
th
e
u
p
p
er

lim
it
o
f
th
e
n
o
rm

al
ra
n
ge

an
d
d
ec
re
as
in
g
m
ea

n
s
le
ss

th
an

th
e
lo
w
er

lim
it
o
f
th
e
n
o
rm

al
ra
n
ge

.

A
b
b
re
vi
at
io
n
s:

A
N
O
V
A
,a

n
al
ys
is

o
f
va

ri
an

ce
;
C
O
V
ID

‐1
9
,c

o
ro
n
av

ir
u
s
d
is
ea

se
2
0
1
9
;
IQ

R
,
in
te
rq
u
ar
ti
le

ra
n
ge

.
a
P
va

lu
e
co

m
p
ar
in
g
gr
o
u
p
s
is

fr
o
m

th
e
K
ru
sk
al
‐W

al
lis

te
st
.

b
P
va

lu
e
co

m
p
ar
in
g
gr
o
u
p
s
is

fr
o
m

th
e
F
is
h
er
's
ex

ac
t
te
st
.

c P
va

lu
e
co

m
p
ar
in
g
gr
o
u
p
s
is

fr
o
m

A
N
O
V
A
.

SHI ET AL. | 1929



lopinavir/ritonavir did not shorten the duration of hospital stay.29

Similarly, for adult patients hospitalized with mild/moderate

COVID‐19 in our study, no significant benefit was observed with

lopinavir/ritonavir treatment alone or in combination with

interferon‐α2β or arbidol beyond that of symptomatic treatment.

In addition, compared with symptomatic treatment alone, the

combination of antiviral drugs, including arbidol, darunavir or

interferon‐α2β, and symptomatic treatment did not significantly

decrease the length of hospital stay, indicating that the inclusion of

these antiviral drugs may have no additional effect in shorting the

length of hospital stay. Taken together, by evaluating the per-

centage of patients with pneumonia resolution and the length of

hospital stay among the groups, the inclusion of antiviral drugs for

symptomatic treatment was shown to have no benefit to the

clinical improvement of COVID‐19 patients.

With regard to the laboratory tests of the 184 patients per-

formed at discharge, the proportions of patients with abnormalities

of liver function and with increased leukocytes, neutrophils or er-

ythrocyte sedimentation rate were close to those at admission;

however, the proportion of patients with abnormalities of lympho-

cyte levels decreased from 50% to 16%. We found that a few pa-

tients had a mild cough (<5%), while the other clinical

manifestations had disappeared at discharge. For COVID‐19
pneumonia patients, fitness for discharge from the hospital is

made on the basis of improved clinical symptoms, evidence of im-

proved lung imaging and viral clearance in respiratory samples.9,18

Thus, the results of chest CT imaging, clinical symptoms, and la-

boratory examinations at discharge were not completely consistent.

In addition, there were significant differences in the levels of ALT

and the erythrocyte sedimentation rates between the groups at

discharge. We speculate that this is because the tissues assessed to

obtain the laboratory results were at different stages of the re-

covery process.

There are several limitations in our research. First, the treatment

period was set as 5 days; thus, the optimal treatment time may not

have been reached. Second, we failed to observe the effects of

antiviral therapy, as the quantitative detection of the viral load was

not accessible. Third, the CT follow‐up findings were not included in

the study, which may be useful for the evaluation of treatment

efficiency. In addition, a nonsignificant P value does not necessarily

exclude differences in treatment effects among groups.

In conclusion, the inclusion of antiviral drugs in therapeutic re-

gimens based on symptomatic treatment has no significant additional

impact on the improvement of hospitalized adult patients with

COVID‐19 pneumonia. In addition, the results of chest CT imaging,

clinical manifestations, and laboratory tests at discharge were not

completely consistent.
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