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Background: While the 2019 novel coronavirus disease (COVID-19) outbreak has been largely kept under 
control in China, it remains a global pandemic, and the source, transmission route, and treatments of SARS-
COV-2 are still being investigated. Here, we summarized the clinical features, diagnosis, treatment, and 
prognosis of COVID-19 patients based on our clinical practice. 
Methods: The clinical and imaging findings, treatments, and follow-up data of 471 patients with 
COVID-19 who were discharged from the Wuhan Jinyintan Hospital prior to February 6, 2020, were 
retrospectively analyzed. 
Results: Among these patients, there were 2 mild cases, 282 moderate cases, 181 severe cases, and 6 critical 
cases. There were 250 males and 221 females aged 17 to 90 years. The median age was 54 years in the severe/
critical group, which was significantly older than in the mild/moderate group (P<0.05). 44.59% of them 
had one or more underlying diseases. The most common symptoms were fever, cough, expectoration, and 
dyspnea. The median body temperature in the severe/critical group was 39℃, which was significantly higher 
than in the mild/moderate group (P<0.05). The incidences of lymphopenia and CD4+ T lymphocytopenia 
were 53.5% and 41.86%, respectively. Ground-glass opacity and small patchy shadows were the most 
common findings on chest computed tomography (CT). Compared with the mild/moderate group, the 
severe/critical group showed higher proportions of severe lymphocytopenia and CD4+ T lymphocytopenia, 
along with more ground-glass shadows and large-scale consolidation. After anti-infection, oxygen therapy, 
and symptomatic support, lymphocytes and CD4+ T lymphocytes were markedly increased, all patients were 
discharged. The median time of nucleic acid conversion and hospital stay were 9 and 12 days, respectively, 
which were significantly longer in the severe/critical group than in the mild/moderate group. Of the 390 
cases followed, only 19 were hospitalized again due to other diseases. All patients recovered well from 
COVID-19, with negative nucleic acid test results. 
Conclusions: Lymphocytopenia and CD4+ T lymphocytopenia were found to be associated with 
COVID-19 and thus may be important indicators in evaluating the severity and prognosis. Multidisciplinary 
management including antiviral treatment, immune regulation, and symptomatic support is effective, and 
yields a low recurrence rate.
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Introduction 

The 2019 novel coronavirus disease (COVID-19), as 
named by the World Health Organization, is a severe 
infectious disease of the respiratory tract caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2); 
however, it is quite different from severe acute respiratory 
syndrome (SARS) and Middle East respiratory syndrome, 
(MERS) (1,2). According to the statistics of Chinese Center 
for Disease Control and Prevention (http://2019ncov.
chinacdc.cn/nCoV/), as of April 18, 2020, there were 
84,201 confirmed COVID-19 cases and 4,642 deaths from 
the disease in mainland China, including 46,355 confirmed 
cases and 3,869 deaths in Wuhan, the city where the virus 
was first identified; meanwhile, more than 2.16 million 
confirmed COVID-19 cases and over 140,000 deaths had 
been reported worldwide. While the COVID-19 outbreak 
has been largely kept under control in China, it remains a 
global pandemic, and the source, transmission route, and 
treatments of SARS-COV-2 are still being investigated. 
Here, we retrospectively analyzed the clinical features and 
outcomes of 471 COVID-19 patients who were treated 
in Wuhan Jinyintan Hospital in Wuhan, Hubei Province, 
China, with an attempt to further inform the clinical 
diagnosis and treatment of this disease. This is a detailed 
report in diagnosis, treatment and prognosis of COVID-19 
patients at the early stage of the epidemic. We focused 
on the possible indicators that could predict the severity 
and prognosis of COVID-19. We present the following 
article in accordance with the STROBE reporting checklist 
(available at http://dx.doi.org/10.21037/atm-21-236).

Methods

Subjects

Patients with confirmed COVID-19 who recovered and 
were discharged from Wuhan Jinyintan Hospital from 
January 1 to February 6, 2020, were enrolled in this study. 
The study was approved by the Ethics Committee of 
Wuhan Jinyintan Hospital (approval number: KY-2020-
34.01). All procedures performed in this study involving 
human participants were in accordance with the Declaration 
of Helsinki (as revised in 2013). Individual consent for this 

retrospective analysis was waived.

Diagnosis and discharge criteria

All the patients had positive nucleic acid test results and 
met the diagnostic criteria of COVID-19 according to the 
Diagnosis and Treatment Protocol for COVID-19 Infection 
(Fifth Trial Edition) (3) released by the National Health 
Commission of China. Clinical typing and discharge criteria 
were also based on the above document (3).

Study methods 

The medical histories of all subjects were collected, and 
their clinical data including sex, age, occupation, underlying 
disease, admission date, discharge date, exposure history, 
symptoms, signs, laboratory tests, imaging, treatments, 
and prognosis were analyzed. Fever was defined as a body 
temperature ≥37.3 ℃. COVID-19 patients were followed 
up via telephone. The last visit was made on March 8, 2020.

Statistical analysis

Data were processed and analyzed using the SPSS v.25.0 
software package (IBM Corp., Armonk, NY, USA). 
Continuous variables are expressed as medians (25th and 
75th percentile) and categorical variables as cases (n) and 
percentages (%). The normally distributed measurement 
data were compared with independent samples t-test and 
non-normally distributed data with Mann-Whitney U test. 
The potential correlations of bivariate data were analyzed 
using Spearman’s correlation analysis. A P value of <0.05 
was considered to indicate a significant difference.

Results

Clinical features

After patients with incomplete clinical data were excluded, 
471 COVID-19 patients who were discharged from Wuhan 
Jinyintan Hospital from January 1, 2020 to February 6, 
2020 were enrolled in our analysis. Among them there 
were 2 mild cases, 282 moderate cases, 181 severe cases, 
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and 6 critical cases. These patients included 250 males 
and 221 females, aged 15–90 years (40–65 years, 64.97%;  
≥65 years, 17.20%). The median age was 54 years in the 
severe/critical group, which was significantly higher than 
that in the mild/moderate group (P<0.05). The proportion 
of those ≥65 years was significantly higher in the severe/
critical group than in the mild/moderate group (P<0.05). 
Up to 210 patients had 1 or more underlying diseases 
including hypertension (n=110), diabetes (n=41), coronary 
heart disease (n=30), chronic liver disease or cirrhosis (n=22), 
and chronic obstructive pulmonary disease (COPD) (n=19); 
other comorbidities included cerebral embolism, chronic 
kidney disease, and malignancies. Underlying diseases were 
identified in 95 patients in the severe/critical group and 
115 patients in the mild/moderate group; furthermore, the 
incidences of underlying diseases (especially hypertension, 
coronary heart disease, and COPD) were higher in the 
former group than in the latter (Table 1). 

For the clinical manifestations, the body temperature 
range was 36.1–40.5 ℃ on admission. Up to 423 patients 
(89.81%) had a body temperature of ≥37.3 ℃; 176 patients 
(94.12%) in the severe/critical group had fever, with a 
median body temperature of 39 ℃; 247 patients (86.97%) 
in the mild/moderate group had fever, with a median body 
temperature of 38.4 ℃. The difference was statistically 
significant between these two groups. The proportion of 
patients with a maximum body temperature of ≥39 ℃ was 
50.27% in the severe/critical group, which was significantly 
higher than that (30.28%) in the mild/moderate group. 
In addition to fever, other common symptoms included 
cough, shortness of breath, sputum, fatigue, muscle aches, 
and headache in that order. Fewer than 3% of patients 
presented with diarrhea, sore throat, stuffy nose, runny 
nose, and hemoptysis (Table 2).

Laboratory findings

Anemia (hemoglobin <120 g/L) was detected in 165 patients 
(40.64% in the severe/critical group vs. 31.34% in the mild/
moderate group; P<0.05). White blood cell (WBC) count 
was increased in 58 cases, and the incidence of increased 
WBC count was significantly higher in the severe/critical 
group than in the mild/moderate group (P<0.05). WBC 
count decreased in 76 patients. Reduced lymphocyte count 
(<1.1×109/L) was noted in 252 patients, with the median 
lymphocyte count being 0.94×109/L in the severe/critical 
group, which was lower than that (1.19×109/L) in the mild/
moderate group. In addition, the proportion of patients 

with severely decreased lymphocyte count (<0.5×109/L) 
in the severe/critical group was also significantly higher 
than that in the mild/moderate group. Thrombocytopenia 
(<125×109/L) occurred in 52 patients, and its incidence was 
significantly higher in the severe/critical group (15.51%) 
than that (8.10%) in the mild/moderate group (P<0.05). 
Erythrocyte sedimentation rate (ESR) and C-reactive 
protein (CRP) level were elevated in most patients, 
especially in the severe/critical group. Flow cytometry in 
172 cases indicated that most patients had varying degrees 
of decrease in cluster of differentiation 3-positive (CD3+), 
CD4+, and CD8+ T lymphocyte counts, and the median 
counts were lower in the severe/critical group than in the 
mild/moderate group. The CD4+ T lymphocyte count 
was below 350 in 41.86% of patients, and this proportion 
was 52.44% in the severe/critical group (Table 3). After 
treatment, the hemoglobin, platelet, and lymphocyte counts 
were increased in both groups (all P<0.001), while CRP 
were significantly reduced (P<0.001) (Table 4).

Imaging findings

In this study, 22 patients had only chest radiographic data 
while 449 cases also had chest computed tomography 
(CT) scans. Pneumonia was found in all patients except 
for 2 mild cases. Chest CT revealed ground-glass shadows 
in 253 cases, small patchy shadows in 228 cases, large-
scale consolidations in 95 cases; other findings included 
pleural thickening and adhesions (n=196) and small amount 
of pleural effusion (n=29). The incidence of large-scale 
consolidation was significantly higher in the severe/critical 
group than in the mild/moderate group (68/175 vs. 27/274, 
P<0.001). Focal lesions affecting a single lung were detected 
in 67 patients, whereas diffuse lesions involving both 
lungs were found in 380 patients. The incidence of diffuse 
distribution of the lesions in both lungs was significantly 
higher in the severe/critical group than in the mild/
moderate group (157/175 vs. 223/274, P=0.017).

Treatments and outcomes

At the time of admission, 43 patients in the mild/moderate 
group did not receive oxygen therapy and 241 patients 
received oxygen through a nasal catheter; in the severe/
critical group, the oxygen therapies applied included 
conventional nasal cannula oxygen therapy (n=135), high-
flow nasal cannula oxygen therapy (n=43), noninvasive 
ventilator (n=7), and invasive ventilator (n=2). Antivirals 
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Table 1 The general data of COVID-19 patients

Characteristic Total (n=471) Severe/critical group (n=187) Mild/moderate group (n=284) P value

Age [years] 51 [43–60] 54 [46–64] 49 [42–58] <0.001

15–39, n (%) 84 (17.83) 21 (11.23) 63 (22.18) 0.002

40–64, n (%) 306 (64.97) 121 (64.71) 185 (65.14) 0.923

≥65, n (%) 81 (17.20) 45 (24.06) 36 (12.68) 0.001

Gender, n (%) 0.370

Males 250 (53.08) 104 (55.61) 146 (51.41)

Females 221 (46.92) 83 (44.39) 138 (48.59)

Hospital stay [days] 12 [9–14] 13 [9–16] 11 [9–14] 0.002

Time to nucleic acid conversion [days] 9 [7–11] 10 [7–13] 9 [6–11] <0.001

Underlying diseases, n (%) 210 (44.59) 95 (50.80) 115 (40.49) 0.028

Hypertension 110 (23.35) 55 (29.41) 55 (19.37) 0.012

Diabetes 41 (8.71) 21 (11.23) 20 (7.04) 0.115

Coronary heart diseases 30 (6.37) 18 (9.63) 12 (4.23) 0.019

COPD 19 (4.03) 12 (6.42) 7 (2.46) 0.033

Chronic liver diseases 22 (4.67) 5 (2.67) 17 (5.99) 0.096

Chronic kidney diseases 14 (2.97) 7 (3.74) 7 (2.46) 0.424

Cerebral embolism 14 (2.97) 8 (4.28) 6 (2.11) 0.176

Malignant tumors 10 (2.12) 6 (3.21) 4 (1.41) 0.185

COVID-19, 2019 novel coronavirus disease; COPD, chronic obstructive pulmonary disease.

were used in 319 of 471 patients. Lopinavir/ritonavir, 
(sold under the brand name Kaletra), was used in 95 
cases, including 40 cases in the severe/critical group and 
55 cases in the mild/moderate group. Combination of 
interferon alfa by vapor inhalation with other antivirals 
was applied in 47 cases; arbidol, ribavirin, and oseltamivir 
were used alone or in combination in 224 patients; 413 
patients were treated with empirical antibacterials, such as 
cefoperazone-sulbactam and levofloxacin; and 22 patients 
were treated with antifungals. Other treatments included 
anticoagulation with low-molecular-weight heparin (n=53), 
traditional Chinese medicine, such as Xuebijing injection 
and Lianhua Qingfei capsule (n=65); intravenous infusion 
of gamma globulin (n=55), subcutaneous injection of 
thymalfasin, or oral administration of thymopolypeptides 
(n=47); and glucocorticoids (generally methylprednisolone  
40–80 mg/d for 5–10 days) (n=100). The administration 
rates of antimicrobial agents, gamma globulin, thymalfasin/
thymopolypeptides, low-molecular–weight heparin, and 

glucocorticoids were significantly higher in the severe/
critical group than in the mild/moderate group (all P<0.05) 
(Table 5). All the patients were discharged according to the 
Diagnosis and Treatment Protocol for COVID-19 (The Fifth 
Trial Edition). The duration of hospitalization ranged from 
1 to 48 days (median: 12 days); the median hospital stay was 
13 days in the severe/critical group, which was 2 days longer 
than that in the mild/moderate group (Table 1, Figure 1). 
The lymphocyte count and CD4+ T cell count at admission 
were negatively correlated with the length of hospitalization 
(r=−0.31, P<0.001; r=−0.35, P=0.026). The time to nucleic 
acid conversion ranged from 1 to 48 days (median:  
12 days), and was 1 day longer in the severe/critical group 
than in the mild/moderate group (Table 1, Figure 2). Finally, 
390 patients were successfully followed up by telephone, 
19 of whom (the disease condition was moderate, severe, 
and critical in 8, 9, and 2 patients, respectively) were 
readmitted due the primary underlying lung disease or 
other conditions. Reexaminations of nucleic acid for SARS-
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Table 2 Clinical manifestations of COVID-19 patients

Symptoms Total (n=471) Severe/critical group (n=187) Mild/moderate group (n=284) P value

Fever 38.5 (38–39) 39.0 (38.3  –39.2) 38.4 (37.8–39.1) <0.001

Maximum body temperature (℃), n (%)

<37.3 48 (10.19) 11 (5.88) 37 (13.03) 0.012

37.3–37.9 46 (9.77) 8 (4.28) 38 (13.38) 0.001

38–38.9 197 (41.83) 74 (39.57) 123 (43.31) 0.420

≥39 180 (38.22) 94 (50.27) 86 (30.28) <0.001

Cough, n (%) 362 (76.86) 150 (80.21) 212 (74.65) 0.161

Dyspnea, n (%) 198 (42.04) 86 (45.99) 112 (39.43) 0.159

Phlegm production, n (%) 150 (31.85) 67 (35.83) 83 (29.23) 0.132

Fatigue, n (%) 132 (28.03) 50 (26.74) 82 (28.87) 0.613

Muscle aches and pains, n (%) 62 (13.16) 22 (11.76) 40 (14.08) 0.466

Headache, n (%) 26 (5.52) 11 (5.88) 15 (5.28) 0.780

Diarrhea, n (%) 13 (2.76) 4 (2.14) 9 (3.17) 0.504

Sore throat, n (%) 13 (2.76) 3 (1.60) 10 (3.52) 0.214

Runny nose, n (%) 11 (2.33) 3 (1.60) 8 (2.82) 0.394

COVID-19, 2019 novel coronavirus disease.

CoV-2 were negative in all these patients.

Discussion

Similar to SARS-CoV, MERS-CoV, and highly pathogenic 
avian influenza viruses, SARS-CoV-2 is highly contagious 
and spreads rapidly from person to person.(4) Droplet 
transmission and contact transmission are the two main 
transmission routes of SARS-CoV-2 (5-8). In our current 
analysis, the median age of patients with COVID-19 was 
51 years, and 82.17% of the patients were middle-aged/
elderly (>40 years). There were slightly more males than 
females. These findings were basically consistent with other 
recent reports (9,10). Chen et al. (11) found hypertension, 
cardiovascular disease, diabetes, and pulmonary disease were 
triggering or exacerbating factors for COVID-19. Similarly, 
we also found that patients with co-existing hypertension, 
coronary heart disease, and/or COPD were more likely to 
develop severe/critical COVID-19. A possible explanation 
is that SARS-CoV-2 can enter human cells through the 
highly expressed angiotensin-converting enzyme 2 (ACE2) 
in patients with hypertension and/or coronary heart 
disease (12).

The main clinical symptoms of COVID-19 are fever, 

dry cough, fatigue, and shortness of breath, and acute 
respiratory distress syndrome (ARDS) can occur in 
severe cases. Some patients also have upper respiratory 
symptoms (e.g., sore throat, stuffy nose, and runny nose) 
and gastrointestinal symptoms (e.g., nausea, vomiting, 
and diarrhea) (5,13). Nearly 90% of our patients had fever 
at admission, and other common symptoms were cough, 
shortness of breath, sputum, and fatigue; in contrast, upper 
respiratory symptoms and gastrointestinal symptoms 
were less common. Thus, febrile patients with a history 
of COVID-19 exposure should be carefully examined 
in clinical settings. In our current study, lymphopenia 
was detected in more than half of the patients, and the 
incidence of severe lymphopenia was approximately 10%, 
especially in the severe/critical group, which is consistent 
with the literature (10,13). Flow cytometry showed 
varying degrees of decline in CD4+, CD8+, and CD3+ T 
lymphocytes, and about 40% of the patients showed CD4+ 
T lymphocytopenia, with a higher incidence in the severe/
critical group than in the mild/moderate group, which was 
basically consistent with a recent report (14). We also found 
that lymphocyte count and CD4+ T lymphocyte count were 
negatively correlated with time to nucleic acid conversion 
and hospital say, suggesting the lymphocyte count and 
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CD4+ T lymphocyte count may be important indicators in 
evaluating the severity and prognosis of COVID-19 (15).  
The lymphocyte count and CD4+ T lymphocyte count 
increased significantly after treatment, suggesting that 
cellular immune function had been gradually restored, 
which facilitated the eradication of the virus. CRP can 
be used to identify bacterial and viral infections and is 
closely related to the systemic inflammatory response (16).  
A “cytokine storm” in patients with severe/critical 
COVID-19 can lead to a significant increase in CRP. CRP 
was remarkably higher in the severe/critical group than 
in the mild/moderate group and decreased significantly 
after treatment. In the early stages of COVID-19, patients 

present with multiple small patchy shadows and interstitial 
changes, especially in the lung periphery. As the disease 
progresses, multiple ground-glass opacities and infiltrative 
shadows are visible in both lungs. Pulmonary consolidation 
occurs in more severe cases, whereas pleural effusion is less 
common. In this study, 56.35% of patients presented with 
ground-glass shadows and 21.16% with diffuse large-scale 
consolidations, and this phenomenon was more obvious in 
the severe/critical group than in the mild/moderate group, 
which was basically consistent with the literature (9,10,17).

In our current study, some of the patients had received 
antiviral therapy before admission, and therefore antiviral 
drugs were not applied in about one-third of the patients 

Table 3 Laboratory findings of COVID-19 patients

Variable Total Severe/critical group Mild/moderate group P value

White blood cell count (×109/L) 5.49 (4.09–7.52) 6.08 (4.15–8.26) 5.30 (4.06–6.88) 0.008

<3.5 76/471 (16.14%) 29/187 (15.51%) 47/284 (16.55%) 0.760

3.5–9.5 337/471 (71.55%) 122/187 (65.24%) 215/284 (75.70%) 0.014

≥9.5 58/471 (12.31%) 36/187 (19.25%) 22/284 (7.75%) <0.001

Hemoglobin (g/L) 126 (114.75–137) 125 (115–136) 126.5 (114–138) 0.898

<120 165/471 (35.03%) 76/187 (40.64%) 89/284 (31.34%) 0.038

Lymphocytes (×109/L) 1.07 (0.76–1.45) 0.94 (0.64–1.28) 1.19 (0.87–1.61) <0.001

<0.5 48/471 (10.19%) 30/187 (16.04%) 18/284 (6.34%) <0.001

0.5–1.1 204/471 (43.31%) 87/187 (46.52%) 117/284 (41.20%) 0.254

≥1.1 219/471 (46.50%) 70/187 (37.43%) 149/284 (52.46%) 0.001

Platelets (×109/L) 214.5 (155.75–283.5) 204 (141.8–276.3) 217.5 (165.5–287.8) 0.095

<125 52/471 (11.04) 29/187 (15.51%) 23/284 (8.10%) 0.012

≥125 419/471 (88.96%) 158/187 (84.49%) 261/284 (91.90%)

ESR (434) (mm/H) 49 (39.23–68.00) 53 (43–71.2) 47 (34.6–65) <0.001

>20 403/434 (92.86%) 172/176 (97.73%) 231/258 (89.53%) 0.001

CRP (mg/dL) 25 (6.1–62.05) 45.40 (16.0–87.98) 15.25 (3.8–39.40) <0.001

>10 319/471 (67.73%) 148/187 (79.14%) 171/284 (60.21%) <0.001

CD4+ (/μL) 406.5 (282–648) 357 (266–566) 464 (291.5–790) 0.025

<200 31/172 (18.02%) 17/82 (20.73%) 14/90 (15.56%) 0.378

200–350 41/172 (23.84%) 26/82 (31.71%) 15/90 (16.67) 0.021

≥350 100/172 (58.14%) 39/82 (47.56%) 61/90 (67.78%) 0.007

CD8+ (/μL) 253.5 (163–363.3) 205 (132–305) 292 (220–447.5) <0.001

CD3+ (/μL) 670.5 (468.8–1,019.5) 620 (433–1,164) 842 (545–1,241) 0.001

COVID-19, 2019 novel coronavirus disease; ESR, erythrocyte sedimentation rate; CRP, C–reactive protein; CD, cluster of differentiation.
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Table 4 Changes of blood routine and inflammatory indicators in COVID-19 patients before and after treatment

Group
Severe/critical group Mild/moderate group

Before treatment After treatment Z value P value Before treatment After treatment Z value P value

White blood cells 
(×109/L)

6.08 (4.15–8.26) 5.60 (4.59–7.19) –1.731 0.083 5.30 (4.06–6.88) 5.21 (4.56–6.89) −0.590 0.555

Hemoglobin (g/L) 125 (115–136) 126.5 (111–137) –5.734 <0.001 126.5 (114–138) 127 (112–140) −4.562 <0.001

Platelets (×109/L) 204 (141.8–276.3) 267 (205.8–336.3) –5.541 <0.001 217.5 (165.5–287.8) 250 (204–314) −5.03 <0.001

Lymphocytes (×109/L) 0.94 (0.64–1.28) 1.39 (1.04–1.73) –7.894 <0.001 1.19 (0.87–1.61) 1.46 (1.18–1.77) −7.847 <0.001

ESR (mm/h) 53 (43–71.2) 49.5 (30.25–61.5) –3.059 0.002 47 (34.6–65) 46 (38.3–58.8) −1.564 0.118

CRP (mg/dL) 45.4 (16–87.98) 2.9 (1.1–8.28) –9.157 <0.001 15.25 (3.8–39.4) 1.5 (0.7–4.23) −9.047 <0.001

COVID-19, 2019 novel coronavirus disease; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein.

Table 5 Medical treatments in COVID-19 patients

Medicine Total (n=471) Severe/critical group (n=187) Mild/moderate group (n=284) P value

Antivirals, n (%) 319 (67.73) 160 (85.56) 159 (55.99) <0.001

Lopinavir/ritonavir 70 (14.86) 25 (13.37) 45 (15.85) 0.460

Lopinavir/ritonavir + interferon 25 (5.31) 15 (8.02) 10 (3.52) 0.033

Arbidol 114 (24.20) 70 (37.43) 44 (15.49) <0.001

Arbidol + interferon 16 (3.40) 6 (3.21) 10 (3.52) 0.850

Oseltamivir + interferon 6 (1.27) 2 (1.07) 4 (1.41) 0.750

Arbidol + ribavirin 27 (5.73) 12 (6.42) 15 (5.28) 0.600

Arbidol + oseltamivir 61 (12.95) 30 (16.04) 31 (10.92) 0.100

Proprietary Chinese medicines, n (%) 65 (13.80) 21 (11.23) 44 (15.49) 0.190

Antibiotics, n (%) 413 (87.69) 183 (97.86) 230 (80.99) <0.001

Antifungals, n (%) 22 (4.67) 10 (5.35) 12 (4.23) 0.570

Gamma globulin, n (%) 55 (11.68) 29 (15.51) 26 (9.15) 0.036

Thymalfasin/thymopolypeptides, n (%) 47 (9.98) 25 (13.37) 22 (7.75) 0.046

Low-molecular-weight heparin, n (%) 53 (11.25) 41 (21.93) 12 (4.23) <0.001

Corticosteroids, n (%) 100 (21.23) 53 (28.34) 47 (16.55) 0.002

COVID-19, 2019 novel coronavirus disease.

after admission. Consequently, 319 cases received antivirals 
after admission, and the regimens included lopinavir/
ritoprevir, alpha interferon, arbidol, oseltamivir, and 
ribavirin. These drugs were used alone or in combinations, 
with combinations accounting for 42.32% (135/319) 
of antivirals treatments, and alpha interferon was used 
in combinations. Negative conversion of SARS-CoV-2 
RNA occurred in all patients after treatment. Based on 

the available evidence, the World Health Organization 
(WHO) had listed several priority candidate antiviral drugs 
for evaluation, which include remdesivir and lopinavir/
ritonavir (alone or in combination with alpha interferon). 
It has been reported that the clinical symptoms in the 
first patient with severe COVID-19 were remarkably 
improved after treatment with remdesivir, shedding light 
on the treatment of this disease (18). Grein et al. (19) also 
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Figure 1 Kaplan-Meier curves of hospital stay (χ2=16.52, P<0.001).

Figure 2 Kaplan-Meier curves of time to nucleic acid conversion (χ2=23.72, P<0.001).
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found that remdesivir improved clinical symptoms in 
critically ill patients and significantly reduced the case-
fatality rate in mechanically ventilated patients. However, 
the results of a recently published randomized, double-
blind, placebo-controlled, multicenter clinical trial showed 
that, compared with placebo, remdesivir treatment 
of critically ill inpatients did not accelerate recovery 
from COVID-19 or lower the case-fatality rate (20). 

Both chloroquine and hydroxychloroquine have strong 
inhibitory effects on SARS-CoV and MERS-CoV, and 
they can effectively suppress SARS-CoV replication when 
administered either before or after infection; therefore, 
they have also gradually been used in the treatment of 
COVID-19 (21). However, recent studies suggested that 
a standard dose of hydroxychloroquine sulfate (400 mg, 
qd) showed no therapeutic effects in terms of improving 
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symptoms or accelerating virologic suppression in patients 
with COVID-19; instead, it lowered survival rates and 
increased the incidence of arrhythmias in inpatients 
(22,23). According to the Diagnosis and Treatment Protocol 
for COVID-19 Infection (7th Trial Edition) released by the 
National Health Committee of China, lopinavir/ritoprevir 
can be used alone or in combination with ribavirin in 
clinical settings (24). However, the clinical outcomes of 
patients treated with lopinavir/ritoprevir were found to not 
be as satisfactory as expected. In a randomized, controlled, 
open-label clinical trial that included 199 patients with 
severe COVID-19, a lopinavir/ritonavir treatment group 
did not demonstrate superiority over the control group in 
terms of improvement in clinical symptoms and clearance 
of the virus (25). Acute lung injury and ARDS are mostly 
caused by immune responses, whereas glucocorticoids can 
suppress pulmonary inflammation. Research has confirmed 
that low- and moderate-dose glucocorticoids can reduce 
the case-fatality rate and shorten hospital stay in patients 
with severe viral pneumonia without causing secondary 
infections or other complications (26). In our current 
study, 21.23% of patients had received glucocorticoids, 
and the conditions were significantly more severe in the 
severe/critical group than in the mild/moderate group; 
notably, these patients had progressive deterioration 
of oxygenation indicators, rapid imaging progress, and 
excessive activation of the body’s inflammatory response. 
Low-to-moderate-dose glucocorticoid therapy can control 
the overactivated inflammatory response without producing 
strong immunosuppressive effects or delaying the clearance 
of SARS-CoV-2. Therefore, there is no effective antiviral 
drugs against SARS-CoV-2, and symptomatic treatment 
remains the mainstay for COVID-19 patients. However, 
the novel targeted therapies, including neutralizing 
antibodies and Fc-fusion proteins, are mainly targeting the 
SARS-CoV-2 viral entry step. Some of these products may 
prove to be helpful in preventing the spread of the virus 
in the body, thereby accelerating recovery after infection 
or providing a means of prophylaxis (27). In our current 
study, in addition to the use of antivirals, we also actively 
controlled secondary infections, restored immunity, and 
offered symptomatic support in COVID-19 patients. 
After the treatments, the patients’ lymphocyte and CD4+ 
T lymphocyte counts increased significantly, the clinical 
symptoms and chest imaging findings were markedly 
improved, and all the patients were successfully discharged. 
The median nucleic acid conversion time of SARS-CoV-2 
was 9 days and the median length of hospital stay was  

12 days. In particular, the median time to conversion and 
the median length of hospital stay were longer in the severe/
critical group than in the mild/moderate group. Of the  
390 COVID-19 patients who were regularly followed up, 
only 19 were hospitalized again due to other diseases; all 
patients recovered well from COVID-19, with negative 
nucleic acid test results. Similar findings have been reported 
in a recent article (28).

In conclusion, middle-aged and elderly people with 
underlying diseases including hypertension, diabetes, 
coronary artery disease, and/or COPD are at high risk for 
COVID-19 and are likely to develop severe forms of this 
disease. Lymphocytopenia and CD4+ T lymphocytopenia 
may be associated with COVID-19 and thus may be 
important indicators in evaluating the severity and 
prognosis of the disease. If the above patients develop 
symptoms such as fever, cough, and dyspnea, chest CT 
and nucleic acid test for SARS-CoV-2 in respiratory 
specimens must be completed promptly for early diagnosis. 
Although there is no specific anti-SARS-CoV-2 drug, 
multidisciplinary management including antiviral treatment, 
immune regulation, and symptomatic support is effective in 
treating COVID-19, and both the re-positive rate and the 
recurrence rate are low after treatment.
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