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a b s t r a c t 

Background: Wenzhou has achieved great progress in the prevention and control of the growing coron- 

avirus disease 2019 (COVID-19) pandemic, and traditional Chinese medicine (TCM) has played an indis- 

pensable role in this fight. This study aimed to investigate the efficacy of Maxingshigan-Weijing decoction 

(MWD) in treating infected patients. 

Methods: This study was an open-label randomized controlled trial. Inpatients with mild or moderate 

symptoms caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection were ran- 

domly treated with routine supportive care alone or a combination of routine supportive care and MWD. 

The primary outcome was the rate of symptom (fever, fatigue, cough and difficulty breathing) recovery. 

Results: Fifty-nine inpatients were enrolled, of whom 29 received routine supportive care alone (control 

group) and 30 received combination therapy (treatment group). The rate of symptom recovery was sig- 

nificantly higher in the treatment group than in the control group. The time to recovery of fever (3 vs. 7 

days), fatigue (9 vs. 12 days), coughing (9 vs. 14 days) and difficulty breathing (4.5 vs. 9.5 days) was also 

significantly shorter in the treatment group (all p < 0.001). The syndrome score was lower after MWD 

treatment. However, neither group differed in the viral assay findings, hospitalization days, medication 

time or the rate of conversion to severe cases. 

Conclusions: MWD increased the rate of symptom recovery and shortened the time to recovery of clinical 

symptoms without deterioration to death or critical care. These findings may provide opportunities for 

the use of complementary medicine in treating this infection. 

Clinical trial registration: Chinese Clinical Trial Registry, ChiCTR20 0 0 030759. 

© 2021 Korea Institute of Oriental Medicine. Published by Elsevier B.V. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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. Introduction 

In December 2019, an unexplained pneumonia outbreak oc- 

urred in Wuhan, one of the most populous cities in central China. 

he outbreak was identified and named COVID-19 (Coronavirus 

isease-2019) by the World Health Organization (WHO) on January 

0, 2020. 1 This virus has spread with astonishing speed throughout 

hina 2 and the world and has been identified as a pandemic and 

 health emergency of global concern. 3 According to WHO data 
∗ Corresponding author at: Department of Traditional Chinese Medicine, The First 

ffiliated Hospital of Wenzhou Medical University, Nanbaixiang, Ouhai District, 

enzhou, Zhejiang, China. 

E-mail address: wzchengjinguo@126.com (J. Cheng). 
1 These authors equally contributed to this work. 
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 https://www.who.int/ ), more than 10 0,0 0 0,0 0 0 diagnosed cases in

ore than 210 different countries have been identified, causing 

ore than 2,20 0,0 0 0 related deaths as of January 2021. 

During these challenging and unprecedented times, many coun- 

ries have implemented extensive precautionary measures for bet- 

er control of disease spread, and scientists have expended sub- 

tantial effort to identify options that will help these infected pa- 

ients and prevent potential death. At the same time, a vaccine 

gainst COVID-19 is being or has been developed in approximately 

0 institutions worldwide. Unfortunately, the spread of the virus 

emains uncontrolled, and the number of deaths continues to in- 

rease. 

Wenzhou, the city with the highest incidence of COVID-19 in 

ubei Province from January to March 2020, effectively and effi- 

iently prevented and controlled this growing epidemic situation 
an open access article under the CC BY-NC-ND license 
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ith a 99.8% cure rate and only 1 death. 4 These impressive out- 

omes were attributed not only to the defensive strategies rolled 

ut overnight in cutting off routes of transmission by the Wenzhou 

unicipal government but also to the developed medical level. 

In China, both Western medicine and traditional Chinese 

edicine (TCM) are recognized as important components of the 

xisting health system. TCM has been used to treat infectious dis- 

ases for thousands of years. As one of the origins of TCM, people 

n Wenzhou commonly choose TCM as a form of complementary 

edicine. Accordingly, TCM is widely used to treat patients with 

OVID-19, and it merits special attention and even commendation. 

During the early days of the 2009 H1N1 influenza A pandemic, 

he popular herbal formula Maxingshigan–Yinqiaosan was used 

idely by TCM practitioners to reduce symptoms. 5 Moreover, re- 

earch on the mechanism of Maxingshigan decoction against in- 

uenza virus is also ongoing. 6 Weijing decoction, established by 

un Simiao, has been widely used to treat respiratory conditions 

or thousands of years. The curative effect of Weijing decoction on 

he treatment of community-acquired pneumonia was significant 7 ; 

t also shortens the recovery time and reduces the recurrence of 

ECOPD, 8 as well as fighting other lung diseases, such as lung can- 

er and pulmonary interstitial fibrosis. 9 

Hence, the aim of this study was to describe the effects 

f Maxingshigan-Weijing decoction (MWD) on the treatment of 

OVID-19 in Wenzhou, China. 

. Methods 

.1. Study design and setting 

We conducted an open-label randomized controlled trial during 

he COVID-19 epidemic between February and May 2020 at the 

irst Affiliated Hospital of Wenzhou Medical University. A struc- 

ured summary of the study protocol has been published, 10 and 

he trial has been reported according to CONSORT 2010 guidelines 

Supplement). The results were evaluated by a blinded end-point 

ommittee, which was an independent unit. 

.2. Participants 

The following inclusion criteria and exclusion criteria were used 

ccording to our previously published protocol 10 : 

Inclusion criteria 

1. Age of 18-85 years, either male or female; 

2. Diagnosed as positive for severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2); 

3. Symptomatic. Mild (mild clinical symptoms without signs of 

pneumonia on chest X-ray) and moderate (fever or respiratory 

symptoms with signs of pneumonia on chest X-ray); 

4. Signed the informed consent form before treatment; 

5. Agreed not to enroll in any other clinical trials; and 

6. Inpatients. 

Exclusion criteria 

1. < 18 or > 85 years old; 

2. Pregnancy and lactation; 

3. Serious heart, liver, kidney and hematopoietic system diseases, 

abnormal liver or kidney function; 

4. Suffering from pneumonia caused by other known viruses; 

5. Allergy to Chinese herbal medicine or suffering from allergies; 

and 

6. Critically ill patients (respiratory failure treated by mechanical 
ventilation, shock or multiple organ failure). d

2 
.3. Protocol Deviations 

Deviations from the approved protocol were reflected in the 

ample size and definition of the primary outcome measure. When 

his clinical trial was conducted, people were unable to travel or 

ather due to lockdown during the COVID-19 outbreak. Therefore, 

e modified the trial and deviated from our protocol to some ex- 

ent, completing the study in only 1 hospital instead of recruit- 

ng infected patients from 3 hospitals. This approach led to the 

educed sample size, and the definition of the primary outcome 

easure also changed to ensure the integrity, accuracy and relia- 

ility of the research data. A revised protocol was submitted to the 

thics Committee, which classified the deviations to the relevant 

rades, analyzed their effects on subject safety and quality of data, 

nd provided approval. 

.4. Randomization and sample size 

The minimization method was used, balancing the two arms for 

neumonia severity. Patients were randomized to each group. Clin- 

cal researchers obtained a random sequence number that was au- 

omatically generated by a random number generator (IBM Corp., 

rmonk, NY, USA) and sequentially numbered them in an opaque 

nvelope. Researchers opened random allocation envelopes and as- 

igned participants accordingly. Eligible patients were randomly di- 

ided into a control group and a treatment group. 

A previous study reported that the efficacies of integrated 

raditional Chinese and Western medicine and simple Western 

edicine for COVID-19 were 94.1% and 61.1%, respectively. 11 As- 

uming a statistical power of 80% (one-sided type-1 error of 

= 5%, β = 20%) and a rate of withdrawal and loss to follow-up 

f 10%, 30 participants were required in both groups. 

.5. Intervention 

The TCM formula that we used in our study was Maxingshigan- 

eijing decoction (MWD), which consists of 10 g of Herba Ephedra 

Mahuang), 10 g of Amygdalus Communis Vas (Xingren), 45 g of 

ypsum Fibrosum (Shigao), 30 g of Rhizoma phragmitis (Lugen), 

0 g of peach kernel (Taoren), 20 g of winter melon kernel (Dong- 

uaren), 30 g of Trichosanthes Kirilowii Maxim (Gualou), 12 g of 

ericarpium Citri Reticulatae (Chenpi), 12 g of Rhizoma Pinelliae 

Jiangbanxia), 12 g of caulis bambusae in taeniis (Zhuru), 30 g of 

emen lepidii (Tingliz), 15 g of semen lepidii (Shichangpu), 10 g of 

urcuma zedoary (ezhu) and 5 g of Radix Glycyrrhizae (Gancao). 

Patients in the control group were treated with routine sup- 

ortive care alone, which included staying in bed, oxygen therapy 

rovided by a nasal cannula, broad-spectrum antibiotics and an- 

ivirals. Inpatients in the treatment group were asked to take 200 

L of MWD orally 2 times daily for 14 consecutive days in addi- 

ion to the routine supportive care mentioned above. 

.6. Outcome measures 

.6.1. Primary outcome 

The primary outcome was the rate of symptom recovery after 

4 days of treatment. Symptom recovery was defined as the com- 

lete disappearance of fever, fatigue, cough and difficulty breath- 

ng. 

.6.2. Secondary outcomes 

Secondary outcomes consisted of the time to recovery of indi- 

idual symptoms, TCM syndrome scores, the time of conversion of 

ARS-CoV-2 RNA assay, hospitalization days, medication time and 

he rate of conversion to severe cases. In addition to TCM syn- 

rome scores, other outcomes were recorded daily in a case report 
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Fig. 1. Flow chart of the study design. 

Fig. 2. Dynamic changes in the recovery rate. Kaplan–Meier curves for the symp- 

tom recovery rates (including fever, fatigue, coughing and difficulty breathing) are 

shown. The percentage of patients who achieved symptom recovery at individual 

time points is shown for the control group and treatment group. 
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orm. TCM syndrome scores were evaluated at baseline and at the 

nd of drug intervention. 

.6.3. Routine blood tests 

Finally, routine blood tests and hepatic and renal function were 

lso measured. 

The TCM Syndrome Scoring System is a checklist covering 4 

ain, 7 secondary and 13 accompanying items. The 4 main items 

onsist of fever, cough, malaise and shortness of breath use a 

our-point scale (0, 2, 4 and 6), depending on the severity; the 7 

econdary items, including dysphoria, diarrhea, pharyngalgia, ex- 

ectoration, muscular soreness, nasal obstruction and rhinorrhea, 

se a 0-3-point scale; the 13 accompanying items include chest 

ain, headache, aversion to cold, dizziness, nausea and vomiting, 

norexia, abdominal distension, dry mouth, anxiety, spontaneous 

weating, insomnia, wheezing and blood-tinged sputum, and each 

tem is rated on 0-1 point scale (0 indicates asymptomatic and 1 

ndicates symptomatic). The total scores are summed and range 

rom 0 to 58, with higher scores indicating more severe levels of 

isease. 

.7. Statistical analysis 

Differences were considered statistically significant at a P value 

f < 0.05. Statistical analyses were performed with SAS 9.4 soft- 

are. Normally distributed continuous variables were reported as 

he means ± standard deviations, and an independent t-test was 

sed to generate statistical inferences about the differences be- 

ween the groups. Continuous variables with a skewed distribu- 

ion are presented as the median durations and were analyzed 

ith the Mann–Whitney U test. Counts were adopted to summa- 

ize the categorical variables and were compared with the chi- 

quare test. The primary endpoint was analyzed according to the 

ntention-to-treat principle, with event curves for the time-to-first 

vent based on the Kaplan–Meier analysis. Additionally, repeated- 

easures ANOVA was used for the longitudinal data analysis. 

.8. Ethical considerations 

The study protocol was approved by the Ethical Research Com- 

ittee of the First Affiliated Hospital of Wenzhou Medical Univer- 

ity (KY2020-003). Written informed consent was obtained from 

ll participants prior to enrollment. This study was conducted in 

ccordance with the guidelines for Good Clinical Practice for trials. 

. Results 

This study included 59 patients with mild or moderate symp- 

oms caused by SARS-CoV-2 infection, of whom 29 and 30 received 

outine supportive care alone or a combination of routine support- 

ve care and TCM treatment, respectively. The study flow chart is 

hown in Fig. 1 . 

.1. Demographics and baseline characteristics of the participants 

The demographic characteristics, including age, sex, BMI and 

lood pressure, of the study population are shown in Table 1 (a). 

hese parameters did not differ significantly between the groups. 

owever, men were more likely to suffer from SARS-CoV-2 infec- 

ion. 

The main symptoms experienced by the participants in the con- 

rol and treatment groups were fever (31% vs. 31.7%), fatigue (79.3% 

s. 90.5) and difficulty breathing (51.7% vs. 63.5%). Inpatients in the 

reatment group had only one significant symptom, cough (72.4 vs. 

6.8, P = 0.002) compared with the control group ( Table 1 b). 
3 
.2. Outcomes 

.2.1. Primary outcome 

The rate of symptom recovery was significantly higher in the 

reatment group than in the control group based on the Kaplan–

eier curve ( Fig. 2 ). Moreover, the difference became more signif- 

cant over time. 

.2.2. Secondary outcomes 

Figure 3 shows the comparison of times to individual symptom 

ecovery. The treatment group exhibited a significantly shorter me- 

ian time to the recovery of fever (3 days vs. 7 days, p = 0.009),

atigue (9 days vs. 12 days, p = 0.007), coughing (9 days vs. 14 

ays, p = 0.001) and difficulty breathing (4.5 days vs. 9.5 days, p 

 0.001). 

As shown in Table 2 , the TCM syndrome score was also sig- 

ificantly lower in the treatment group than in the control group 

ased on repeated-measures ANOVA. In addition, the effect of 

WD on the syndrome score was more significant over time. 

Treatment with MWD was not associated with a shorter conver- 

ion time of SARS-CoV-2 viral assay findings (14 days vs. 10 days) 
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Table 1 

Patients’ characteristics 

Characteristics Control group ( n = 29) Treatment group ( n = 30) p value 

Demographic characteristics 

Age (years) 53.3 ±15.8 50.7 ±12.3 0.389 

Male, n (%) 21 (72.4) 19 (63.3) 0.094 

BMI (kg/m 

2 ) 24.9 ±3.0 23.6 ±3.6 0.087 

SBP (mmHg) 125.0 (118.0, 135.0) 125.0 (118.0, 135.0) 0.690 

DBP (mmHg) 77.0 (72.0, 81.0) 80.0 (75.0, 85.0) 0.087 

Main symptoms at baseline 

Median symptom score (IQR) ∗ 12 (6.0, 15.0) 12 (9.0, 15.0) 0.354 

Symptom, n(%) 

Fever 9 (31.0) 9 (30.0) 0.946 

Fatigue 23 (79.3) 27 (90.0) 0.252 

Cough 21 (72.4) 29 (96.7) 0.002 

Difficulty breathing 15 (51.7) 19 (63.3) 0.285 

IQR, interquartile range. 

Fig. 3. Comparison of the median times to symptom recovery. ∗∗p value < 0.05, ∗∗∗p value < 0.01, and ∗∗∗p value < 0.005 compared with the control group. 

Table 2 

Comparisons of the changes in TCM syndrome scores over 

time between the two groups 

Variables df Type III SS F-value P value 

Treatment 1 167.85 1.77 0.187 

Day 4 479.93 67.87 < 0.001 

Treatment ∗Day 4 76.006 10.75 < 0.001 

df, degrees of freedom; SS, sum of squares of deviations 
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r a shorter hospitalization period (21 days vs. 18 days). However, 

he treatment group had a shorter median medication duration 

han the control group (10 days vs. 13 days), but the difference was 

ot significant. No severe cases occurred in either group ( Table 3 ). 

.2.3. Routine Blood Test 

At the end of medication, hemoglobin levels improved signifi- 

antly in the treatment group. However, no differences were ob- 

erved in the changes in other blood parameters (e.g., leukocytes, 

eutrophil percentage, lymphocyte percentage, red blood cells, and 

latelets) ( Table 4 ). 

.2.4. Safety 

No obvious serious adverse events were reported, and no abnor- 

al laboratory test findings were reported. Fig. 4 lists the changes 

n hepatic and renal function. The activities of alanine amino- 

ransferase (ALT, Fig. 4 A) and aspartate aminotransferase (AST, 
4 
ig. 4 B) and serum creatinine levels (SCr, Fig. 4 C) remained normal 

hroughout the treatment period. 

. Discussion 

To our knowledge, this registered randomized, controlled trial 

s the first to investigate the efficacy and safety of Maxingshigan- 

eijing decoction in patients with COVID-19. We found a higher 

ate of symptom recovery in patients treated with Maxingshigan- 

eijing decoction than in patients receiving routine supportive 

are. In addition, the improvement in symptoms was significantly 

ore rapid, the reduction in median time to fever recovery be- 

ween the routine supportive care plus Maxingshigan-Weijing de- 

oction and routine supportive care groups (3 days [CI, 2.0 to 4.0 

ays] vs. 7days [CI, 3.0 to 11.0]) was 57%, the reduction in the me- 

ian time to fatigue recovery (9 days [CI, 6.0 to 11.0 days] vs. 12 

ays [CI, 6.0 to 14.0]) was 25%, the reduction in the median time 

o cough recovery (9 days [CI, 7.0 to 11.0 days] vs. 14 days [CI, 8.5

o 14.0]) was 35.7%, and the reduction in the median time to re- 

overy of difficulty breathing (4.5 days [CI, 3.0 to 7.0 days] vs. 9.5 

ays [CI, 7.0 to 13.0]) was 52.6%. Therefore, regarding the clinical 

mplications, we concluded that the combination of routine sup- 

ortive care and Maxingshigan-Weijing decoction was superior to 

outine supportive care alone. 

The mechanism of TCM in the treatment of COVID-19 is com- 

lex. Yang and colleagues 12 established a rat model of LPS-induced 

neumonia and found that Maxingshigan decoction mediated anti- 

http://dict.youdao.com/w/serum%20creatinine/
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Table 3 

Comparison of the secondary outcomes 

Variables Control ( n = 29) Treatment ( n = 30) p value 

Time to recovery of fever (Median, IQR), d 7.0 (3.0, 11.0) 3.0 (2.0, 4.0) 0.009 

Time to recovery of fatigue (Median, IQR), d 12.0 (6.0, 14.0) 9.0 (6.0, 11.0) 0.007 

Time to recovery of cough (Median, IQR), d 14.0 (8.5, 14.0) 9.0 (7.0, 11.0) 0.001 

Time to recovery of difficulty breathing (Median, IQR), d 9.5 (7.0, 13.0) 4.5 (3.0, 7.0) < 0.001 

Time to viral assay conversion (Median, IQR), d 10.0 (6.0, 16.0) 14.0 (10.0, 18.0) 0.021 

Days hospitalized (Median, IQR), d 18.0 (12.0, 20.0) 21.0 (17.0, 27.0) 0.003 

Medication time (Median, IQR), d 13.0 (9.0, 14.0) 10.0 (9.0, 13.0) 0.086 

Rate of conversion of severe cases, n (%) 0 (0) 0 (0) 

IQR, interquartile range. 

Fig. 4. Changes in the values of biochemical parameters. A. Comparison of alanine aminotransferase (ALT) activity in the treatment and control groups shown in a matrix 

scatter plot. B. Comparison of aspartate aminotransferase (AST) activity in the treatment and control groups shown in a matrix scatter plot. C. Results from the mixed effects 

model showing changes in SCr levels over time. 

5 
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Table 4 

Main routine blood indices at the end of treatment 

Variables Control ( n = 29) Treatment ( n = 30) p value 

Leucocytes, × 10 9 /L 6.1 (5.5, 7.3) 5.7 (4.9, 7.3) 0.404 

Neutrophil percentage, % 62.3 ±12.3 61.4 ±8.5 0.759 

Lymphocyte percentage, % 26.4 ±10.7 26.6 ±8.8 0.952 

Hemoglobin, g/L 115.5 ±21.1 127.3 ±18.8 0.041 ∗

Red blood cells, × 10 12 /L 3.9 ±0.6 4.2 ±0.6 0.071 

Platelets, × 10 9 /L 271.5 (228.0, 300.5) 258.5 (216.0, 321.0) 0.580 

∗ p < 0.05, compared to the control group. 
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D

nflammatory effects through the thrombin and Toll-like receptor 

TLR) signaling pathways. Direct evidence obtained from a clini- 

al study showed that Maxingshigan decoction not only improves 

ever by regulating the immune system but also improves pa- 

ients’ cough symptoms. 11 Another classical Chinese medicine for- 

ula, Weijing decoction, is regarded as a folk medicine for clear- 

ng heat and toxic materials, removing blood stasis and expelling 

us from the lung. Weijing decoction effectively reduces the lev- 

ls of inflammatory factors (IL-6, IL-10, and TNF- α) and improves 

he quality of life of patients with senile pneumonia. 13 Addition- 

lly, it rapidly downregulates PCT levels, reduces SOFA scores, and 

hus improves the prognosis of patients with severe pneumonia of 

hlegm-heat obstructing lungs. 14 Moreover, Weijing decoction was 

sed to shorten the mechanical ventilation time and hospital stay 

nd improve the success rate of weaning in patients with severe 

neumonia undergoing mechanical ventilation. 15 

According to the theory of TCM, scientists have found that the 

athogenesis of COVID-19 is mainly characterized by heat, and it is 

ocated in the lung. Although Maxingshigan decoction exerts a re- 

iable effect on attenuating fever, Weijing decoction mainly works 

n the lung, and thus a sensible approach is to combine Max- 

ngshigan decoction with Weijing decoction to combat the mech- 

nism of ‘heat’ and ‘phlegm’ syndrome and prevent the disease 

rom progressing to a critical illness. In addition, Maxingshigan de- 

oction and Weijing decoction are often used in combination in 

ur clinical practice. 16 , 17 Therefore, Maxingshigan-Weijing decoc- 

ion (MWD) was adopted to treat COVID-19 in this study. 

MWD used in this study is composed of the 14 herbal drugs 

entioned above. Herba Ephedra (Mahuang), an important com- 

onent of MWD, has been used to treat asthma, cold, flu, chills, 

ever, headache, nasal congestion, and cough in many countries. 18 

mygdalus Communis Vas (Xingren) and semen lepidii (Tinglizi) 

ecrease lung qi to relieve asthma, and Gypsum Fibrosum (Shigao) 

xerts an antipyretic effect by reducing the synthesis of inflamma- 

ory factors. 19 Rhizoma phragmitis (Lugen), a key component of 

eijing-decoction, has been prescribed in traditional Korean and 

hinese medicine to relieve fever, vomiting, dysuria, and consti- 

ation. 20 Trichosanthes Kirilowii Maxim (Gualou), possesses a va- 

iety of pharmacological activities, such as anti-inflammatory, an- 

ioxidant, anticancer, neuroprotective activities. 21 Pericarpium Citri 

eticulatae, commonly referred to as “Chen-pi” in Chinese, ex- 

rts an antagonistic effect on the increase in ileal contraction in- 

uced by acetylcholine, BaCl 2 , and 5-HT. 22 Caulis bambusae in 

aeniis (Zhuru), semen lepidii (Shichangpu) and winter melon ker- 

el (Dongguaren) clear heat and transform phlegm, peach kernel 

Taoren) and curcuma zedoary (ezhu) activate blood circulation 

o dissipate stasis, Rhizoma Pinelliae (Jiangbanxia) dries damp- 

ess and strengthen the spleens, and Radix Glycyrrhizae (Gan- 

ao) may reduce airway or pulmonary inflammation by modulat- 

ng inflammation-related pathways to relieve cough. 23 Therefore, 

his TCM formula clears fever, removes phlegm and relieves cough 

o improve the clinical symptoms of patients, provide additional 

enefits in terms of a decrease in symptom scores during treat- 

ent, blocks the transition of mild cases to severe cases, shortens 

r

6 
he course of the disease and promotes self-recovery. Thus, it min- 

mizes the incidence and mortality of severe illness, and enables 

he efficient use of tight and limited medical resources. 

However, this study has limitations. First, the sample size was 

ot large enough. The rapid outbreak of communicable disease af- 

ected the timely formation of a complete diagnosis and treatment 

lan. Second, research on the mechanisms of TCM is insufficient. 

herefore, extended fundamental studies are needed to thoroughly 

xplore the effects and theories of MWD on the resolution of all 

ymptoms. 

In conclusion, MWD exerted a therapeutic effect on COVID-19 

y improving the recovery rate of symptoms, shortening the time 

o symptom recovery, and relieving TCM symptoms to decrease 

CM scores, but with no obvious adverse outcomes. Thus, MWD 

ould be considered a treatment for COVID-19. 
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