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Abstract
Background: COVID-19 still become a common threat to public health.In this study, we evaluated the
antiviral effects and safety of darunavir/cobicisitat (DRV/c) in patients with con�rmed COVID-19.

Patients and Methods: Totally 66 patients with COVID-19 infection who were admitted to Zhongnan
Hospital of Wuhan University between February 3 and March 11, 2020 were collected. The patients were
divided into the DRV/c group and the control group. The Primary endpoints was the time of SARS-CoV-2
nucleic acid conversion detected in respiratory specimens.

Results: A total of 66 subjects with con�rmed SARS-CoV-2 infection were enrolled in this study, 32
subjects were enrolled in the DRV/c group and 34 in the control group. The mean time to nucleic acid
conversion (NAC) was shorter in DRV/c group. The cumulative nucleic acid conversion rate (CNACR) in
the DRV/C group was higher during the �rst 2 weeks, but the difference was not statistically signi�cant.
The proportion of fever during hospitalization in the DRV/C group was signi�cantly lower than that in the
control group (P value 0.01). It was found that in DRV/c group NAC of patients with duration from
symptom onset to admission within 3 days was signi�cantly shorter (7.9 ± 6.7 days) than that of and
above 3 days (15.9 ± 7.1 days)( P = 0.01).

Conclusion: Although the combination of DRV/c and routine treatment for patients with non-severe
COVID-19 can signi�cantly reduce the proportion of fever after admission, but no signi�cant differences
were observed between the DRV/c group and the conventional therapy group, including overall time to
nucleic acid conversion, safety and tolerability. 

Introduction
The novel coronavirus disease 2019 (COVID-19) caused by SARS-CoV-2 has become a global
pandemic[1]. The COVID-19 pandemic which probably is the most devastating one in the last 100 years
after Spanish �u. The vaccine become available[2, 3], the outbreak is still out of control globally. A mutant
strain of the coronavirus has been reported[4].COVID-19 still become a common threat to public health.
The current COVID-19 pandemic has urged the scienti�c community internationally to �nd answers in
terms of therapeutics and vaccines to control SARS-CoV-2.

Since the onset of COVID-19 outbreak, an in-vitro drug study has shown that some antiviral drugs may be
effective, such as lopinavir, Remdesivir, and chloroquine[5]. The e�cacy of these agents is still
controversial due to limited randomized clinical trials proving their e�cacy[6]. A recent global multicenter
study shows that remdesivir may bene�t hospitalized patients with COVID-19[7]. Remdesivir has received
emergency approval in the United States for the treatment of COVID-19.

Lopinavir is antiretroviral protease inhibitors used in combination for the treatment of human
immunode�ciency virus (HIV) infection and has limited side effects. An analysis of molecular dynamics
simulations showed that the SARS-CoV-2 3CL pro-enzyme could be inhibited by the combination of
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lopinavir[8]. An in-vitro study has shown that lopinavir, ribavirin and IFN-β1b may be effective for the
treatment of SARS and MERS[9].Darunavir is an anti-HIV protease inhibitor [10] with the same target as
lopinavir and better safety and tolerability[11, 12]. Darunavir/Cobicistat (DRV/c) is a �xed-dose
combination approved in China for the treatment of HIV-1 infection in combination use with other
antiretroviral agents. We conducted this study aiming to evaluate the antiviral effects and safety of
DRV/c in patients with con�rmed COVID-19.

Patients And Methods
Study design and participants

This case series was approved by the Institutional Ethics Board of Zhongnan Hospital of Wuhan
University (No. 2020011). The study consisted of a prospective series of patients with con�rmed COVID-
19 who received DRV/c and conventional treatment were admitted to Zhongnan Hospital of Wuhan
University from February 3, 2020, to March 11, 2020. The patients who voluntarily took DRV/c and were
enrolled in DRV/c group. Screening for enrollment was performed after all patients signed written
informed consent. A case series of COVID-19 patients as non-DRV/c control group was retrospectively
reviewed, including patients who were hospitalized during the same period, met the same study criteria
but did not receive investigational antivirals such as DRV/c, LPV/r, or remdesivir, etc.

Zhongnan Hospital is located in Wuhan (Hubei Province), which was once a endemic area of COVID-19. It
is a major teaching hospital and was responsible for the treatment of COVID-19, as assigned by the
People’s Republic of China. All patients with COVID-19 enrolled in this study were diagnosed according to
World Health Organization interim guidance [13].

Inclusion or ExclusionCriteria

Inclusion Criteria: Age between 18-65; Con�rmed diagnosis of COVID-19; Relevant clinical symptoms
onset until diagnosis within 10 days (such as fever, cough, etc).

Exclusion Criteria: Patients with known hypersensitivity to DRV/c; Patients planned for or with ongoing
use of drugs that interact with DRV/c (including: drugs that are highly CYP3A dependent and have
elevated plasma concentrations associated with serious and/or life-threatening events [narrow
therapeutic index], CYP3A inducers [refer to package insert]), and cannot be discontinued or switched to
other drugs; Alanine aminotransferase (ALT )/aspartate aminotransferase (AST) elevation greater than 5
times the upper limit of normal, or child-Pugh grade C; Critically ill patients with expected survival of < 48
hours; Women of childbearing potential with a positive pregnancy test; Participants of other clinical trials
within 3 months; HIV-infected patients; Inappropriate in the opinion of the investigator.

Investigational drug and Group

DRV/c (800mg/150mg, one tablet daily with meal, Janssen Ortho, LLC, Product Batch Number: IKZ1000);
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DRV/c group: DRV/c 800/150 mg once daily for 2 weeks + conventional treatment; 

Conventional treatment[14]: included symptomatic supportive treatment (such as oxygen inhalation,
prevention and treatment of infection), arbidol antiviral, Thymalfasin or gamma globulin immunotherapy,
corticosteroid therapy, detailed as follows. 

Some patients received other antiviral treatment with arbidol (200 mg twice daily), interferon-alpha
inhalation (50 μg twice daily) and immunomodulator Thymalfasin (1.6mg,ih,qod) for two weeks. Patients
received treatment with corticosteroids (40-80 mg/day) and gamma globulin (10- 20 g/day) for 3-5 days,
when their resting respiratory rate was >30 per min, oxygen saturation was <93% without oxygen, or
multiple pulmonary lobes showed more than 50% progression of disease within 48 h of imaging. Patients
also received treatment with probiotics in most cases. Quinolones and second-generation beta-lactams
(oral and intravenous) were administered if fever lasted longer than seven days or C-reactive protein
levels were >20 mg/L (normal range 0-10 mg/L). The discharge criteria were: (i) afebrile for at least 3
days, (ii) obvious alleviation of respiratory symptoms, (iii) improvement in radiological abnormalities on
chest computed tomography (CT) or X-ray and (iv) two consecutive negative detections of SARS- CoV-2
at least 24 h apart.

E�cacy endpoints (primary and secondary endpoints)

Primary endpoints: The time to SARS-CoV-2nucleic acid conversion detected in respiratory specimens
(such as throat swabs);

Secondary endpoints: all-cause mortality, time to normal body temperature, number of inpatient days,
admission to intensive care unit (ICU) or not, invasive mechanical ventilation or not, lung computed
tomographic (CT) improvement, and normalization rate of in�ammatory indicators.

Safety Endpoints

Safety endpoints: adverse events, laboratory tests (hematology, liver and kidney function, blood glucose,
electrolytes, lipids, blood amylase, lipase, myocardial enzymes, urine routine), electrocardiogram.

Laboratory con�rmation

COVID-19 was con�rmed by detectingSARS-CoV-2RNA in throat swab samples using aSARS-CoV-
2nucleic acid detection kit according to the manufacturer’s protocol (Shanghai BioGerm Medical
Biotechnology Co.,Ltd)[15]. Virus detection by throat swab was repeated every 24-72 h. Throat swab
specimens were collected from all patients upon admission and tested by real-time polymerase chain
reaction (RT-PCR) forSARS-CoV-2RNA within 3 hours[16]. Laboratory tests were conducted upon
admission, Laboratory testing items were similar to our previous reports[17].

Data collection
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The medical records of patients were analyzed by the research team of the Department of Infectious
Disease at Zhongnan Hospital of Wuhan University. Data collection was similar to our previous
reports[17]. Epidemiological, clinical, laboratory, and radiological characteristics, along with treatment
and outcome data, were obtained from electronic medical records. The data were reviewed by a trained
team of physicians. The date of disease onset was de�ned as the day when the symptoms were noticed
by the patient, symptoms were de�ned as fever, cough, chest tightness, dyspnea, muscle pain et al.

The time to nucleic acid conversion was de�ned as two consecutive negative detections in throat swabs
taken one day apart, and the conversion time was set at the time of the previous day. Adverse reactions
after administration were collected during daily rounds.

Acute respiratory distress syndrome (ARDS) was de�ned according to the Berlin de�nition [18]. The
duration from disease onset to hospital admission, dyspnea, ARDS, intensive care unit (ICU) admission,
and discharge were also recorded.

Statistical analysis

Categorical variables were described as frequency rates and percentages, and continuous variables were
described using mean, standard deviation, median, and interquartile range (IQR) values. Means for
continuous variables were compared using independent group t-test when the data were normally
distributed. Proportions for categorical variables were compared using the χ2 test, although the Fisher
exact test was used when the data were limited. All statistical analyses were performed using Statistical
Package for the Social Sciences (SPSS) version 22.0 software (SPSS Inc., Chicago, IL USA).

Results
Demographic and clinical characteristics

A total of 66 subjects with con�rmedSARS-CoV-2infection were enrolled in this study, among whom 22
(33.3%) were male subjects and the cohort had a mean age of 45 years (20-65). All cases had no history
of smoking, no chronic lung disease (eg, COPD, tuberculosis), and no history of kidney disease or tumors.
30 patients (45.5%) had at least one underlying comorbidity, including hypertension, diabetes,
cardiovascular and cerebrovascular diseases, hepatitis B, and hepatitis C. Common symptoms included
fever (47 cases [71.2%]), dry cough (24 cases [36.4%]), and fatigue (17 cases, [25.8%]). 4 cases (6.1%)
were mild, 57 cases (86.4%) were moderate, and 5 cases (7.6%) were severe. The mean time from disease
onset to hospital admission was 5.5 days (1-10). 32 subjects were enrolled in the DRV/C group and 34 in
the control group. The baseline status of the two groups at admission was similar (see Table 1).Table 2
shows the laboratory and radiologic �ndings on admission. At the time of admission, all cases were
detected negative in throat swabs for in�uenza virus, parain�uenza virus, respiratory syncytial virus,
adenovirus nucleic acid, chlamydia, and mycoplasma antibodies. The test results were in the normal
range for AMY, LIP, LDL, total cholesterol, triglyceride, D2-Dimer, IL-6, CRP and PCT. The main laboratory
abnormalities were decline of white blood cells and lymphocytes, and elevation of blood glucose, CK, and
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ESR (see Table 2). The pulmonary imaging of 66 cases at the time of admission showed that 5 cases
(7.6%) had no obvious lesions, 16 cases (24.2%) had a little exudation or patchy shadow in the unilateral
lungs, and 45 cases (68. 1%) showed typical double-lung ground glass or patchy exudative lesions. There
was no signi�cant difference in relevant laboratory tests at baseline between the two groups.

The time to nucleic acid conversion in throat swabs and cumulative conversion rates

The time to nucleic acid conversion (NAC) of DRV/c group VS control group was 7.8 ± 6.0 days VS 10.4 ±
8.4 days from start of the treatment, and 14.1 ± 7.8 days VS 16.7 ± 8.4 days from symptom onset. The
mean time to NAC was shorter in DRV/c group than in control group, but the difference was not
statistically signi�cant (see Table 3, Figure 1). After antiviral treatment, throat swab nucleic acid was
dynamically detected every 24-72 hours. On Day 3, Day 6, Day 9, Day 12, Day 15, Day 18, Day 24, Day 27
and Day 30, the cumulative conversion rates of DRV/c group VS control group were: 35.5% vs 21.2%,
54.8% vs 39.4%, 71.0% vs 57.6%, 77.4% vs 63.6%, 90.3% vs 75.8%, 90.3% vs 90.9%, 93.5% vs 93.9%,
96.8% vs 93.9%, 100% vs 93.9% 100.0% vs 93.9%, respectively. During observation periods, no case was
found that the nucleic acid was converted from negative to positive. The cumulative nucleic acid
conversion rate of DRV/c was higher than that of the control group during the �rst 2 weeks, but the
difference was not statistically signi�cant (see Table 4, Figure 2). The time from symptom onset to
admission was further grouped by 3 days (< or >= 3 days from symptom onset to admission) (Table 5)
and time to nucleic acid conversion was compared between groups. It was found that in the DRV/c group
the time from symptom onset to nucleic acid conversion for the subjects with duration from symptom
onset to admission within 3 days was signi�cantly shorter (7.9 ± 6.7 days) than that of and above 3 days
(15.9 ± 7.1 days). The P value was 0.01 (Figure 1). Within these subgroups there was no signi�cant
difference between the DRV/c and control group.

Treatment and Clinical outcomes

Overall, oxygen therapy, mechanical ventilation, combination therapy with arbidol, interferon inhalation,
corticosteroid therapy was initiated in 46.2%, 3.0%, 39.4%, 21.2% and 42.4% of patients, respectively.
Combination therapy with Thymalfasin and gamma globulin were initiated in 33.3% and 10.6% of
patients, respectively; 9 cases had disease progression during hospitalization and 2 cases were
transferred to ICU for concurrent tracheal intubation and ventilator-assisted breathing; and there was no
signi�cant difference in other treatments between the two groups (see Table 3 for details). 40 cases still
had fever during hospitalization, but the proportion of fever during hospitalization in the DRV/C group
was signi�cantly lower than that in the control group (P value 0.01), which made the difference
statistically signi�cant. The average number of days of fever during hospitalization was 3.5 days (1-11)
without signi�cant difference between the groups. 34.4 % of patients showed lesions progression in lung
CT review at an average interval of 5 days in hospital, 80.3% of patients had CT improvement at an
average interval of 10 days in hospital, and the difference between those receiving DTR/c vs. not was not
statistically signi�cant. There were no case of death in this study. All patients were discharged after
nucleic acid conversion. The average length of stay was 13.1 (3-39) days (Table 3).
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Safety

There was no case of death in 32 subjects treated with DRV/c. 1 case was discontinued with DRV/c (not
related to investigational drug) due to respiratory failure; the remaining subjects completed 14-day
administration and no subject withdrew due to AEs. Only one subject experienced a serious adverse
event, ie, respiratory failure as described above. Only one adverse reaction of upset stomach on the day
of administration was noted. There were no other adverse reactions reported. Changes in baseline
abnormal values (WBC, L, CD4, CD8, CD3, B, NK cell counts, ALT, CK and GLU) after treatment are
presented in Figure 3, re�ecting signi�cant improvement from baseline. No apparent laboratory
abnormalities related with investigational drug were observed.

Discussion And Conclusions
Similar to previous reports[19] in this study adding DRV/c to the conventional treatment of COVID-19
patients, there were no statistically signi�cant differences in the average time to nucleic acid conversion
in throat swabs, the time from symptom onset to conversion and the time for start of treatment to
conversion. In addition, in the �rst two weeks of treatment the rate of nucleic acid conversion in throat
swabs was higher in the DRV/c group than that in the conventional treatment group, but the difference
was not statistically signi�cant. We know that DRV is an aspartic protease inhibitor. By contrast, the
SARS-CoV-2 main protease is a cysteine protease .We also have seen no in-vitro activity of DRV at
concentrations of 100uM, which is much higher than the median trough concentrations observed with
dosing of DRV/c QD (3.4uM)[20].

SARS-CoV-2 infection presents mainly with respiratory symptoms. The full spectrum of Covid-19 ranges
from mild, self-limiting respiratory tract illness to severe progress pneumonia, multiorgan failure, and
death. Of the 66 subjects in this group, the average age was 45 years (20-65), 22 cases were male
(33.3%), and 30 cases were medical workers (45.5%). The average time from symptom onset to
admission was 5.5 days. Only 5 cases (7.6%) were severe on admission and 30 cases (45.5%) had at
least one comorbidity. The baseline data of the two groups were consistent. The mortality rate of COVID-
19 hospitalized patients reported in different regions and populations is 1.4% -28.3% [16, 21-23], and the
mortality rate has been reported as high as 61.5% (32/52) [24]. Olderly, male sex, and the presence of
baseline comorbidities have been identi�ed as risk factors for death or progression to severe cases. The
group of subjects in this study was younger, mainly female, and had no complications and death during
the course of the disease, which further presented that this group is mainly with non-severe cases, and
also explained the better prognosis.

Common symptoms of the two groups of patients mainly were: fever, dry cough, and fatigue. There was
no difference of average maximum body temperature before admission between the two groups. Key
laboratory abnormalities were consistent with common symptoms reported in previous studies that
mainly include declined white blood cell count and lymphocyte count, ESR and lung CT typically with
exudative lesions in both lungs[15]. Signi�cant elevation of LDH, D-dimer, IL-6 and CRP in COVID-19
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patients were reported in previous studies related with severe cases [16, 21, 25]. The indicators described
above were in normal range in this study, which might relate to no severe cases in this study.

There is no con�rmed effective drug againstSARS-CoV-2currently. In the outbreak of SARS in 2003,
lopinavir and ribavirin were effective against SARS virus in vitro culture[9]. In some small sample studies,
LPV/r combined with ribavirin could signi�cantly decreased mortality, alleviated symptoms, and
decreased the rate of progression to severe cases and the rate of tracheal intubation. However, this
treatment needed to be applied in the early stages of the disease soon after symptom onset. Otherwise,
no e�cacy was observed in salvage therapy of severe SARS cases[9]. A recent randomized, open-label,
controlled study of LPV/r in 199 severe COVID-19 subjects did not show favorable clinical outcome in
critically ill subjects[26]. It might be result of late intervention of antiviral treatment as 54.8% of subjects
had symptoms more than 12 days at enrollment. Viral nucleic acid could be detected in 40.7% of subjects
of LPV/r group on Day 28 suggesting the persistentence of viral nucleic acid, which might lead to
progression to severe cases. Another recent small sample clinical study showed[27] that the combination
treatment with LPV/r and adjuvant drugs has a more evident therapeutic effect in lowering the body
temperature and restoring normal physiological mechanisms with no evident toxic and side effects.

In a 5-year data collection on oseltamivir for the treatment of in�uenza, the use of oseltamivir within 6
hours since in�uenza symptoms onset could signi�cantly shorten the inpatient days and decrease
mortality[28]. Both SARS and COVID-19 patients developed to rapid progression in about one week[29,
30], and some of them progressed rapidly to ARDS leading to death. In previous SARS studies, nucleic
acid detections of nasopharynx achieved a peak in about 10 days without any antiviral intervention, while
most of them decreased after around one week with early antiviral treatment5, suggesting that early
antiviral therapy should be applied to respiratory viral infections, and clearance of the virus as early as
possible might mitigate damage caused by cytokine storm[29, 31]7,30. In this study, it was found that in the
DRV/c group the time from symptom onset to nucleic acid conversion for the subjects with duration from
symptom onset to admission within 3 days was signi�cantly shorter than that of and above 3 days,
which was 7.9 ± 6.7 days & 15.9 ± 7.1 days, respectively. However, the difference was not statistically
signi�cant compared to control group. Further randomized, double-blind, large sample studies are still
required to observe whether early antiviral therapy can signi�cantly shorten time to nucleic acid
conversion and mitigate the risk of progression to severe cases.

In terms of safety in this study, only one patient experienced an epigastric discomfort at the initial
administration. There were no other adverse reactions reported. Except for one subject transferred to the
ICU due to progression of lung lesions, all other subjects completed 14-day treatment with good
tolerability of DRV/c. The abnormal rates of liver and kidney function were similar between the two
groups before and after administration. Transient ALT elevations (not exceeding 2 times the upper limit of
normal) were observed after treatment for one week, and signi�cantly improved after two weeks without
special treatment. The blood lipids and pancreatic enzymes were in normal range before and after
treatment, suggesting that the safety of the two groups was comparable. The safety and tolerability
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pro�le of DRV/c group observed in this study was consistent with the known safety pro�le of this
drug[10, 32]

Of course, there were some de�ciencies in this study. Firstly, this study was not a randomized, open-label
study. However, the subjects in control group were patients admitted to the hospital during the same
period and enrolled per eligibility criteria. Therefore, the basic characteristics of the two groups were
consistent. Secondly, the sample size was small in this study, which might lead to bias of the result. In
addition, this was a single-center study with fewer critically ill patients enrolled, that might not re�ect the
e�cacy in various populations.

In conclusion, Although the combination of DRV/c and routine treatment for patients with non-severe
COVID-19 can signi�cantly reduce the proportion of fever after admission, but no signi�cant differences
were observed between the DRV/c group (DRV/c + conventional therapy) and the conventional therapy
only group, including overall time to nucleic acid conversion, safety and tolerability. Further assessment
on the e�cacy of DRV/c will be required in the treatment of COVID-19 prior to considering this as a
treatment option for patients with COVID-19, with thought given to time of therapy initiation relative to
symptom onset. Based on invitro data, NEJM data on LPV/r and structure of SARS CoV-2 protease
enzyme, should we look for alternative agents? 
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Table 1
Baseline characteristics of patients with COVID-19.

    No. (%)   P
value

  Total (n = 
66 )

DRV/c (n = 
32 )

Control (n = 
34)

Age, median (IQR), years 45(20–65) 46(22–65) 42(20–62) 0.28

Male 22(33.3) 11(34.4) 11(32.4) 0.86

Health worker 30(45.5) 17(53.1) 13(38.3) 0.23

Comorbidities, median (IQR), No.        

Hypertension 9(13.6) 5(15.6) 4(11.8) 0.73

Diabetes 6(9.1) 5(15.6) 1(2.9) 0.10

Other Cardiovascular diseases 4(6.1) 3(9.4) 1(2.9) 0.35

Cerebrovascular diseases 1(1.5) 1(3.1) 0 0.49

HBsAg-positive 8(12.1) 2(6.3) 6(17.6) 0.26

Anti-HCV positive 2(3.0) 1(3.1) 1(2.9) 1.0

Symptoms and signs        

Fever 47(71.2) 20(62.5) 27(79.4) 0.13

Maximum temperature, ℃ 38.4(37-
40.2)

38.3(37-
39.5)

38.5(37-
40.2)

0.32

Cough 24(36.4) 13(40.6) 11(32.4) 0.49

Chest distress 10(15.2) 6(18.8) 4(11.8) 0.51

Fatigue 17(25.8) 11(34.4) 6(17.6) 0.12

Breath shortness 7(10.6) 4(12.5) 3(8.8) 0.71

Myalgia or arthralgia 10(15.2) 4(12.5) 6(17.6) 0.73

Anorexia 2(3.0) 1(3.1) 1(2.9) 1.0

Headache 5(7.6) 4(12.5) 1(2.9) 0.19

Diarrhea 4(6.1) 2(6.3) 2(5.9) 1.0

Nausea/Vomiting 4(6.1) 1(3.1) 3(8.8) 0.61

Dizziness 3(4.5) 2(6.3) 1(2.9) 0.61

IQR, interquartile range; COVID, coronavirus disease; No., number; HBsAg, hepatitis B surface antigen;
HCV, hepatitis C virus;
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    No. (%)   P
value

  Total (n = 
66 )

DRV/c (n = 
32 )

Control (n = 
34)

Dyspnea 2(3.0) 1(3.1) 1(2.9) 1.0

Severity assessment at admission        

Mild 4(6.1) 3(9.4) 1(2.9) 0.35

Moderate 57(86.4) 26(81.3) 31(91.2) 0.30

Severe 5(7.6) 3(9.4) 2(5.9) 0.67

Time from illness onset to �rst hospital
admission (days)

5.5(1–10) 5.4(2–10) 5.6(1–10) 0.74

IQR, interquartile range; COVID, coronavirus disease; No., number; HBsAg, hepatitis B surface antigen;
HCV, hepatitis C virus;
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Table 2
Laboratory and radiological �ndings of patients with COVID-19.

  Normal
range

  No.(%) P
value

  Total (n = 
66)

DRV/c(n = 
32)

Control(n = 
34)

Blood routine          

White blood cell count,
×109/L

3.5–9.5 4.2(0.9–
10.7)

4.3(0.9–
10.7)

4.1(1.8–8.6) 0.63

< 4×109/L, No. (%)   31(47.0) 14(43.8) 17(50.0) 0.61

> 10×109/L, No. (%)   1(1.5) 1(3.1) 0 0.49

Lymphocyte count, ×109/L 1.1–3.2 1.1(0.3–2.5) 1.1(0.3–2.3) 1.0(0.4–2.5) 0.62

< 1.0×109/L, No. (%)   34(51.5) 14(43.8) 20(58.8) 0.22

Platelet count, ×109/L 125–350 187(83–
387)

189(83–
387)

185(93–
345)

0.82

< 100×109/L, No. (%)   5(7.6) 3(9.4) 2(5.9) 0.67

Blood biochemistry          

Alanine aminotransferase,
U/L

9–50 26(5-180) 22(5–55) 29(7-180) 0.24

> 50U/L, No. (%)   6(9.1) 1(3.1) 5(14.7) 0.20

Aspartate
aminotransferase, U/L

15–40 28(9–88) 24(9–71) 32(12–88) 0.07

> 40U/L, No. (%)   10(15.2) 2(6.3) 8(23.5) 0.08

GLU mmol/L 3.9–6.1 6.3(4–14) 6.6(4.1–
13.8)

5.9(4.6–
12.7)

0.15

> 7mmol/L, No. (%)   15(22.7) 10(31.3) 5(14.7) 0.15

Creatine kinase, U/L < 171 130(25-
1133)

122(25-
1133)

138(132–
882)

0.74

> 171U/L, No. (%)   11(16.7) 5(15.6) 6(17.6) 1.0

Infection-related biomarkers          

ESR, mm/h 0–15 31(2–79) 20(2–79) 24(2–59) 0.35

IQR, interquartile range; erythrocyte sedimentation rate, ESR; na., not available; No., number.

■Total,49 caes; DRV/c,31 cases,control,18 cases.
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  Normal
range

  No.(%) P
value

  Total (n = 
66)

DRV/c(n = 
32)

Control(n = 
34)

> 15 mm/h, No. (%)   39(59.1) 17(53.1) 22(64.7) 0.34

CD3 + T cell(cells /ul)■ 805–4459 912(183–
2276)

860(183–
2196)

998(203–
2276)

0.41

< 805, No. (%)   23/49(46.9) 18/31(58.1) 5/18(27.8) 0.07

CD3 + CD4 + T cell (cells /ul) 345–2350 515(65-
1661)

484(65-
1661)

570(103–
1396)

0.43

< 345, No. (%)   18/49(36.7) 13/31(41.9) 5/18(27.8) 0.37

CD3 + CD8 + T cell(cells/ul) 345–2350 366(81-
1029)

341(81–
901)

410(113–
1029)

0.28

< 345, No. (%)   30/49(61.2) 19/31(61.3) 11/18(61.1) 0.99

B cell count(cells /ul) 240–1317 174(26–
700)

160(26–
700)

198(44–
688)

0.37

< 240, No. (%)   40/49(81.6) 26/31(83.9) 14/18(77.8) 0.60

NK cell(cells/ul) 210–1514 236(12–
866)

221(12–
716)

263(49–
866)

0.45

< 210, No. (%)   28/49(57.1) 20/31(64.5) 8/18(44.4) 0.17

Chest CT or X-ray �ndings
No. (%)

         

Normal na. 5(7.6) 4(12.5) 1(2.9) 0.19

single na. 16(24.2) 9(28.1) 7(20.6) 0.48

Bilateral distribution na. 45(68.2) 19(59.4) 26(76.5) 0.14

IQR, interquartile range; erythrocyte sedimentation rate, ESR; na., not available; No., number.

■Total,49 caes; DRV/c,31 cases,control,18 cases.
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Table 3
Treatment and outcome of patients with COVID-19

    No. (%)   P
value

  Total (n = 66) DRV/c(n = 32) Control (n = 34)

Oxygen inhalation 30(46.2) 15(48.4) 15(44.1) 0.73

Corticosteroid 28(42.4) 12(37.5) 16(47.1) 0.43

Antiviral treatment        

Arbidol 26(39.4) 10(31.3) 16(47.1) 0.19

Interferon inhalation 14(21.2) 8(25.0) 6(17.6) 0.47

Immune enhancer        

Thymalfasin 22(33.3) 12(37.5) 10(29.4) 0.49

Immunoglobulin 7(10.6) 3(9.4) 4(11.8) 1.0

Fever during hospitalization 40(60.6) 14(43.8) 26(76.5) 0.01

Average fever days 3.5(1–11) 2.9(1–9) 3.5(1–11) 0.44

CT �ndings during hospital        

Progress within 5 days 21/61(34.4) 8/28(28.6) 13/33(39.4) 0.38

Improvement within 10 days 49/61(80.3) 25/28(89.3) 2)4/33(72.7 0.12

Disease progression 9(13.6) 3(9.4) 6(17.6) 0.48

ICU 2(3.0) 1(3.1) 1(2.9) 1.0

Average ICU stay 21 18 24 /

Mechanical ventilation 2(3.0) 1(3.1) 1(2.9) 1.0

Average days 11 4 18 /

Length of stay during
hospitalization

13.1(3–39) 12.9(3–34) 13.4(4–39) 0.78

Time to NAC(days)        

TFTTNC 9.1 ± 7.8(1–36) 7.8 ± 6.0(1–25) 10.4 ± 8.4(1–
36)

0.17

TFSTNC 15.4 ± 8.1(2–
46)

14.1 ± 7.8(2–
36)

16.7 ± 8.4(3–
46)

0.21

nucleic acid conversion, NAC; one patient for each group.  only enroll 61 patients having abnormal
CT �ndings; TFSTNC, Time from symptom onset to NAC; TFTTNC, Time from treatment to NAC;
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Table 4

CNACR after therapy

  3d 6d 9d 12d 15d 18d 21d 24d 27d 30d

DRV/c(n = 31) 11 17 22 24 28 28 29 30 31 31

CNACR (%) 35.5 54.8 71.0 77.4 90.3 90.3 93.5 96.8 100.0 100.0

Control

(n = 33)

7 13 19 21 25 30 31 31 31 31

CNACR (%) 21.2 39.4 57.6 63.6 75.8 90.9 93.9 93.9 93.9 93.9

P value 0.20 0.21 0.26 0.23 0.12 1.0 1.0 1.0 0.5 0.5

CNACR: Cumulative nucleic acid conversion rate

 
Table 5

Effect of symptom onset to admission time to NAC

  TFSTA < 3 days TFSTA ≥ 3days

  DRV/c(n = 
8)

control(n = 
5)

P
value

DRV/c(n = 
23)

control(n = 
28)

P
value

TFSTNC
(days)

7.9 ± 6.7 12.4 ± 6.6 0.27 15.9 ± 7.1ж 17.5 ± 8.6 0.46

TFTTNC
(days)

5.8 ± 7.1 10.8 ± 6.1 0.23 7.8 ± 6.6 10.6 ± 8.8 0.21

Length of stay 9.6 ± 4.4 13.0 ± 4.8 0.24 13.1 ± 8.0 12.6 ± 6.4 0.80

NAC, nucleic acid conversion; TFSTA, Time from symptom onset to admission; TFSTNC, Time from
symptom onset to NAC; TFTTNC, Time from treatment to NAC;

ж In DRV/c group, time from symptom onset to nucleic acid conversion for the subjects from
symptom onset to admission within 3 days was signi�cantly shorter (7.9 ± 6.7 days) than that of and
above 3 days (15.9 ± 7.1 days). The P value was 0.01.

Figures
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Figure 1

Time of nucleic acid conversion (day)
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Figure 2

Cumulative nucleic acid conversion rate after therapy
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Figure 3

Abnormal rate of blood cells or biochemical indexes before and after treatment


