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ARTICLE INFO ABSTRACT

Keywords: Background: Chinese herbal medicine (CHM) is thought to be a potential intervention in the treatment of
Chinese herbal medicine coronavirus disease (COVID-19).

COVID'l? . Purpose: This study aimed to investigate the efficacy and safety of CHM or CHM combination therapy for COVID-
Systematic review 19

Meta-analysis X . X .
4 Study design: Systematic review and meta-analysis

Methods: We searched for relevant studies in the CNKI, CBM, Wanfang Data, PubMed, Cochrane Library, Embase,
and other resources from their inception to April 15, 2020. Randomized controlled trials, cohort studies, and
case-control studies on CHM or CHM combination therapy for COVID-19 were included. Meta-analysis was

performed according to the Cochrane Handbook.

Results: Overall, 19 studies with 1474 patients were included. Meta-analysis showed that the overall clinical
effectiveness (OR = 2.67, 95% CI 1.83-3.89, IZ = 0%), improvement in the CT scan (OR = 2.43, 95% CI 1.80-
3.29, 12 = 0%), percentage of cases turning to severe/critical (OR = 0.40, 95% CI 0.24-0.67, I? = 17.1%),
reverse transcription-polymerase chain reaction (RT-PCR) negativity rate (OR = 2.55, 95% CI 1.06-6.17, 2=
56.4%) and disappearance rate of symptoms (fever, cough, and fatigue) were superior by combined CHM
treatment of COVID-19. However, there was no statistical difference between the two groups in terms of length of
hospital stay (WMD = -0.46, 95% CI -3.87 - 2.95, = 99.5%), and rate of adverse effects (OR = 1.21, 95% CI

0.48-3.07, 12 = 43.5%). The quality of evidence was very low to low.

Conclusion: The combined treatment of COVID-19 with Chinese and Western medicine may be effective in

controlling symptoms and reducing the rate of disease progression due to low quality evidence.

Abbreviations: CHM, Chinese herbal medicine; COVID-19, coronavirus disease 2019; RT-PCR, reverse transcription-polymerase chain reaction, WHO, World
Health Organization; PHEIC, Public Health Emergency of International Concern; NHC PRC, National Health Commission of the People’s Republic of China; PRISMA,
Preferred Reporting Items for Systematic Reviews and Meta-analysis; AE, adverse effects; CNKI, China National Knowledge Infrastructure; CBM, China Biology
Medicine; RCT, randomized controlled trials; CT, computed tomography; RoB, Risk of Bias; NOS, Newcastle-Ottawa Scale; GRADE, Grading of Recommendations

Assessment, Development and Evaluation; OR, odds ratios; CI, confidence intervals; WMD, weighted mean differences.
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Figure 1. Flow chart of study selection.
Introduction also developed several clinical practice guidelines for COVID-19 (Ho

An unexplained pneumonia has spread rapidly throughout the
country since early 2020 (She et al., 2020). The disease is caused by
SARS-CoV-2, a novel coronavirus, and presents with manifestations of
pneumonia such as cough, fever, fatigue, dyspnea, among others (Fu
et al., 2020). On February 11, 2020, the World Health Organization
(WHO) named the disease caused by the virus as coronavirus disease
(COVID-19) (WHO, 2020a). On January 30, 2020, the WHO declared
the outbreak a Public Health Emergency of International Concern
(PHEIC) (WHO, 2020b) and as a pandemic on March 11, 2020 (WHO,
2020c). As of April 15, 2020, more than 1,910,000 cases had been
diagnosed in 210 countries outside China, with over 123,000 deaths
(WHO, 2020d).

Chinese herbal medicine (CHM) was considered important by the
health authorities of the country in the fight against COVID-19 (Yang
et al.,, 2020). At the beginning of the COVID-19 outbreak, due to the
unknown nature of the disease, there were no effective western medi-
cine treatment protocols and vaccines approved for clinical use. How-
ever, in most hospitals in China, traditional Chinese medicine has been
used widely and has played an important role in controlling the symp-
toms of COVID-19, either as monotherapy or in combination with
western medicine (Du et al., 2020). Presently, the National Health
Commission of the People’s Republic of China (NHC PRC) has issued
seven editions of the COVID-19 management protocol (NHC, 2020a),
with inclusion of CHM in the third edition, which has been continuously
optimized in subsequent editions (NHC,2020b). Chinese researches have

etal., 2020; Ang et al., 2020). Moreover, a number of systematic reviews
on the efficacy of CHM for the treatment of COVID-19 have been con-
ducted (Luo et al., 2020; Wu et al., 2020). However, the majority of
these reviews have included indirect evidence or incomplete studies,
which provide limited clinical guidance. Therefore, we conducted this
systematic review to comprehensively investigate and identify the effi-
cacy and safety of CHM treatment in COVID-19.

The purpose of this systematic review and meta-analysis was to
investigate the efficacy and safety of CHM or CHM in combination with
other interventions for the treatment of COVID-19, to provide clinicians
a basis for the use of CHM, and provide information to other countries
regarding the experience of treating COVID-19 with CHM in China.

Methods

This study followed the Preferred Reporting Items for Systematic
Reviews and Meta-analysis (PRISMA) statements checklist (Moher et al.,
2009) and Cochrane handbook for Systematic Reviews (Higgins et al.,
2019). Besides, our systematic review protocol was registered with the
International Platform of Registered Systematic Review and
Meta-analysis Protocols (INPLASY) on April 27, 2020 and the registra-
tion number is INPLASY202040190 (Luo et al., 2020a).

Search strategy

We searched for studies in the China National Knowledge



Table 1

Characteristics of included studies.

Study Study design Severity of Original place Complications Age (Years) Numbers of  Sample Intervention Course of
disease of patients T/C (M/F) size treatment
Treatment Control
Cheng et al. Case-control study Ordinary Wuhan Hypertension, Coronary T:55.5 + 12.3 T:51 (26/25) 102 Lianhua Qingwen granules + Routine Routine treatment 7d
(2020) heart disease, Diabetes, C:55.8 + 11.6 C:51 (27/24) treatment
Cerebral infarction
Qu et al. (2020) Case-control study NR Haozhou NR T:38.71 + 0.71 T:40 (25/15) 70 Shufeng Jiedu capsule + Arbidol+ Arbidol + Moxifloxacin 10d
C:38.62 + 0.52 C:30 (16/14) Moxifloxacin+Routine treatment + Routine treatment
Shi et al. (2020) Case-control study Mild (2), Shanghai Hypertension, Diabetes, T:47.94 + 14.46 T:49 (26/23) 67 Chinese patent medicine or decoction+ Routine treatment NR
Ordinary Tumor, Fatty liver, C:46.72 + 17.40 C:18 (10/8) Routine treatment
(54), Autoimmune liver
Severe disease, Complicated
(11) with hypertension,
diabetes and coronary
heart disease,
Complicated with
hypertension and
coronary heart disease
Xia et al. (2020) Case-control study Ordinary Hubei Pulmonary tuberculosis, T:54.18 + 13.08 T:34 (17/17) 52 Chinese patent medicine or decoction or  Arbidol+Moxifloxacin Decoction:5d;
(40), Severe COPD, Hypertension, C:53.67 £ 12.70 C:18 (6/12) herb injection+ Arbidol+Moxifloxacin +Routine treatment Chinese patent
(10), Diabetes, Stroke, Chronic +Routine treatment medicine:7d;
Critical nephropathy, Chronic Herb
2 liver disease injection:7-10d
Lv et al. (2020) Case-control study Suspected case Wuhan Hypertension, Coronary T:59.1 + 16.56 T:63 (28/35) 101 Lianhua Qingwen Ganciclovir + Moxifloxacin 10d
heart disease, Diabetes, C:60.2 £+ 17.01 C:38 (18/20) granules + Ganciclovir + Moxifloxacin +Routine treatment
Cerebral infarction -++Routine treatment
Yao et al. (2020) Case-control study Ordinary Wuhan NR T:57.1 £ 14.0 T:21 (16/5) 42 Lianhua Qingwen granules + Routine Routine treatment NR
C:62.4 +12.3 C:21 (12/9) treatment
Xiao et al. RCT Mild Wuhan NR T:60.90 + 8.70 T:100 (64/36) 200 Shufeng Jiedu Arbidol+ Nutritional 14d
(2020) C:62.20 + 7.50 C:100 (66/34) capsule + Arbidol+Nutritional support support treatment
treatment
Fu et al. (2020a) RCT Mild, Guangzhou  Hypertension, Coronary T:43.26 + 7.15 T:32 (17/15) 65 Toujie Quwen granules Arbidol+Moxifloxacin 10d
Ordinary heart disease, Diabetes, C:43.68 + 6.45 C:33 (19/14) * + Moxifloxacin + Ambroxol -+ Ambroxol
Chronic hepatitis B
Fu et al. (2020b) RCT Ordinary Guangzhou  Hypertension, Coronary T:45.26 + 7.25 T:37 (19/18) 73 Toujie Quwen granules + Arbidol+ Arbidol+ Ambroxol 15d
heart disease, Diabetes, C:44.68 + 7.45 C:36 (19/17) Ambroxol (C: Arbidol 10d,
Chronic hepatitis Ambroxol 15 d;
T:15d)
Yang et al. Case-control study Ordinary ShanXi, Hubei NR T:50.35 + 13.37 T:26 (16/10) 49 Reyanning Mixture+ Lopinavir+ Lopinavir+ a-interferon 7d
(2020a) C:47.17 £ 16.57 C:23 (9/14) a-interferon + Arbidol -+ Arbidol hydrochloride
hydrochloride + Ribavirin injection + Ribavirin injection
Zhang et al. Case-control study Ordinary Wuhan Hypertension, Coronary T:53.7 + 3.5 T:22 (9/13) 45 Jiaweidayuan decoction + Routine Routine treatment 7d
(2020a) heart disease, Diabetes  C: 55.6 + 4.2 C:23 (10/13) treatment
Huang et al. Case-control study Ordinary Hubei COPD, Heart disease, T:60.42 + 12.84 T:53 (25/28) 68 Pneumonia No.1 Prescription and Routine treatment 10d
(2020) (56), Severe Hypertension, Diabetes  C: 61.16 + 13.58 C:15 (6/9) Pneumonia No.2 Prescription + Routine
12) mellitus treatment
Duan et al. RCT Mild Hubei COPD, Diabetes, T:51.99 + 13.88 T:82 (39/43) 123 Jinhua Qinggan granules+ Routine Routine treatment 5d
(2020) Hypertension, Pulmonary C: 50.29 + 13.37 C:41 (23/18) treatment
tuberculosis, Chronic
nephropathy, Chronic
liver disease, Stroke
Wang et al. RCT NR Hubei NR T1(Traditional Chinese T1:10 (5/5), 30 Traditional Chinese medicine and Ribavirin + vitamin NR

(2020)

medicine and

T2:10 (4/6)

fumigation):39.24 + 10.01, C:10 (5/5)

T2(Traditional Chinese
medicine plus fumigation

fumigation,

Traditional Chinese medicine plus
fumigation and absorption combined with
super dose of vitamin E

E + folic acid

(continued on next page)
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Table 1 (continued)

Study Study design Severity of Original place Complications Age (Years) Numbers of  Sample Intervention Course of
disease of patients T/C (M/F) size treatment
Treatment Control
and absorption combined
with super dose of vitamin
C):54.90 + 3.61
C: 55.90 + 3.71
Yang et al. Case-control study Severe Wuhan Hypertension, Diabetes, T:61.57 + 1.84 T:51 (28/23) 103 Chinese patent medicine or decoction+ Routine treatment NR
(2020b) (65), COPD, cerebrovascular  C:66.46 + 2.29 C:52 (24/28) Routine treatment
Critical disease, malignant
3) tumor, Chronic
nephropathy, Chronic
liver disease
Li et al. (2020a) Case-control study NR Hubei NR T:53.600 + 0.259 T:30 (15/15) 60 Modified Qingfeipaidu Nutritional support 3d
C:50.433 £+ 0.338 C:30 (13/17) decoction -+ Nutritional support+ + Respiratory support
Respiratory support-+ Arbidol + Lopinavir + Arbidol + Lopinavir
Zhang et al. Case-control study Ordinary (44) Hubei NR T:49.05 + 14.19 T:22 (10/12) 44 Xuebijing+ Arbidol + Interferon + support Arbidol + Interferon 7d
(2020b) C:45.95 + 14.68 C:22 (12/10) therapy + support therapy
Liu et al. (2020) Case-control study NR Beijing Hypertension, Coronary  T:50.73 T:44 (21/23) 80 Jinhua Qinggan granules + Oxygen Oxygen inhalation+ 7d
heart disease, Diabetes, (Average) C:36 (16/20) inhalation+ symptomatic and nutritional symptomatic and
Cirrhosis C: 51.75 treatment nutritional
(Average) treatment
Ding et al. RCT Mild (21), Wuhan NR T:54.7 £ 21.3 T:51 (39/12) 100 Qingfei Touxie Fuzheng Interferon+ Ribavirin+ 10d
(2020) Ordinary C:50.8 + 23.5 C:49 (39/10) Recipe + Interferon+ Ribavirin+ Carbostyril Respiratory

(70), Severe
and Critical

(©)]

Carbostyril + Respiratory support

support

" Toujie Quwen granules and Pneumonia No.1 Prescription shared the same herbal ingredients; NR: Not Report.
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Infrastructure (CNKI), China Biology Medicine (CBM), Wanfang Data,
PubMed, Cochrane Library, Embase and Chinese Journal Medical
Network (http://medjournals.cn/2019NCP/index.do) databases from
their inception to April 15, 2020 (See Supplementary material 1 for
detailed search strategy of each database). We also supplemented the
search with Google Scholar and the journal preprint services that
included ChemRxiv (https://chemrxiv.org/), medRxiv (https://www.
medrxiv.org/), BioRxiv (https://www.biorxiv.org/), and SSRN (https
://www.ssrn.com/index.cfm/en/). In addition, references in the
selected studies were examined to include the literature missed in the
main search, and studies included in published systematic reviews were
also checked.

Inclusion and exclusion criteria

We included studies if they meet the following criteria: 1) the study
population involved COVID-19 patients, and COVID-19 was defined
based on the guidelines published by the NHC PRC (NHC, 2020a); 2) the
intervention was CHM or CHM in combination with other treatments; 3)
the control group was placebo or other therapy; and 4) study types were
controlled trials, including randomized controlled trials (RCT), cohort,
and case-control studies.

We excluded the literature if: 1) manipulative treatments, such as
acupuncture were performed; 2) the language was not English or Chi-
nese; 3) full texts were not available; and 4) duplicated studies were
published in English and Chinese.

Study selection

Two researchers (J.L and Y.Z) independently used Endnote X9 for
screening of the literature. Articles were first screened based on the title
and abstract, and in cases of uncertainty, the full texts were obtained. In
case of disagreement between the two researchers, a third researcher (X.
N) was consulted. The reasons for exclusion of unqualified studies were
recorded. The process of study selection was documented using a
PRISMA flow diagram (Moher et al., 2009).

Data collection

Two researchers (J.L and Y.Z) extracted data independently using a
predetermined extraction table, and disagreements were resolved by
consensus or by consulting a third researcher (X.L). We extracted the
following data: 1) basic information; 2) participant’s baseline charac-
teristics and inclusion/exclusion criteria; 3) details of intervention and
control groups; and 4) outcomes (dichotomous data were number of
events and total participants per group; continuous data were presented
as mean, standard deviation (SD), and total participants per group).

The primary outcome for this study was the overall clinical effec-
tiveness of therapy [Defined as (number of people cured per
group + number of people in remission per group) divided by the total
number of people in each group]. Secondary outcomes included 1)
improvement in computed tomography (CT) scan findings: number of
patients who lost or reduced CT lesions after treatment as a percentage
of all patients treated; 2) percentage of cases turning to severe/critical;
3) reverse transcription-polymerase chain reaction (RT-PCR) negativity
rate; 4) length of hospital stay; 5) disappearance rate of symptoms
(fever, cough, and fatigue): number of patients whose symptoms (fever,
cough, and fatigue) disappeared after treatment as a percentage of all
patients treated; and 6) rate of adverse effects (AE).

Risk of Bias

Two researchers (J.L and Y.Z) independently conducted the risk of
bias evaluation of the included studies. Disagreements were resolved by
consensus or by consulting a third researcher (X.L). For RCTs, we used
the Cochrane Risk-of-Bias (RoB) assessment tool (Higgins et al., 2011)

Phytomedicine 85 (2021) 153282

consisting of seven domains: random sequence generation, allocation
concealment, blinding of participants and personnel, blinding of
outcome assessment, incomplete outcome data, selective outcome
reporting, and other bias. For cohort and case-control studies, we used
the Newcastle-Ottawa Scale (NOS) consisting of three domains (selec-
tion of exposure, comparability, and assessment of outcome) (Wells et
al., 2003). The maximum score was nine, and studies with scores of
seven or more were graded as high quality while those with scores less
than seven were considered low quality.

Quality of evidence

We assessed the quality of evidence using the Grading of Recom-
mendations Assessment, Development and Evaluation (GRADE)
approach (Guyatt et al., 2008), and classified the studies as “high,”
“moderate,” “low,” or “very low” quality. According to the GRADE
approach, direct evidence from RCTs begins at high quality, and evi-
dence from observational studies is considered low quality. The quality
can be downgraded for five reasons (risk of bias, imprecision, incon-
sistency, indirectness, and publication bias) and upgraded for three
reasons (large magnitude of an effect, dose-response gradient, and effect
of plausible residual confounding).

Data synthesis and analyses

We conducted meta-analyses using the STATA version 14.0 software.
For dichotomous data, we calculated the odds ratios (OR) with 95%
confidence intervals (CI); for continuous data, we calculated weighted
mean differences (WMD) with 95% CI. Missing data were dealt with
according to the Cochrane Handbook for Systematic Reviews of In-
terventions. Two-sided P values <0.05 were considered statistically
significant. Statistical heterogeneity was assessed with the I? statistic,
with values >50% indicating substantial heterogeneity. Subgroup ana-
lyses were performed, if heterogeneity was detected, based on the
severity of the disease, study type, and complications, and we also
considered sensitivity analyses where one study was excluded at a time.
Egger test was used to assess publication bias. Qualitative descriptive
analysis was used if the heterogeneity of the included studies was large
or the data could not be pooled.

Results
Results of study selection

A total of 10,099 records were retrieved and, after elimination of
duplicates, the titles and abstracts of 1,910 records were screened. After
a final screening, we included 19 studies with 1474 patients (Cheng
et al., 2020; Qu et al., 2020; Shi et al., 2020; Xia et al., 2020; Lv et al.,
2020; Yao et al., 2020; Xiao et al., 2020; Fu et al., 2020a; Fu et al.,
2020Db; Yang et al., 2020a; Zhang et al., 2020a; Huang et al., 2020; Duan
et al., 2020; Wang et al., 2020; Yang et al., 2020b; Li et al., 2020a; Zhang
etal., 2020b; Liu et al., 2020; Ding et al., 2020). The screening process is
detailed in Figure 1.

Characteristics of included studies

All 19 included studies were conducted in China. Six (31.6%) of
these were RCTs (Xiao et al., 2020; Fu et al., 2020a; Fu et al., 2020b;
Duan et al., 2020; Wang et al., 2020; Ding et al., 2020) and the rest were
case-control studies (Cheng et al., 2020; Qu et al., 2020; Shi et al., 2020;
Xia et al., 2020; Lv et al., 2020; Yao et al., 2020; Yang et al., 2020a;
Zhang et al., 2020a; Huang et al., 2020; Wang et al., 2020; Yang et al.,
2020b; Li et al., 2020a; Zhang et al., 2020b; Liu et al., 2020). All research
interventions were CHM in combination with other treatments. Basic
characteristics are detailed in Table 1.


http://medjournals.cn/2019NCP/index.do
https://chemrxiv.org/
https://www.medrxiv.org/
https://www.medrxiv.org/
https://www.biorxiv.org/
https://www.ssrn.com/index.cfm/en/
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Table 2
Risk of bias of included RCTs.
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Study Random sequence Allocation Blinding of Blinding of Blinding of outcome  Incomplete Selective Other sources
generation concealment participants personnel assessment outcome data reporting of bias
Xiao et al. Unclear Unclear Unclear Unclear Unclear Low Low Low
(2020)
Fu et al. Low Unclear Unclear Unclear Unclear Low Low Low
(2020a)
Fu et al. Unclear Unclear Unclear Unclear Unclear Low Low Low
(2020b)
Duan et al. High Unclear Unclear Unclear Unclear Low Low Low
(2020)
Wang et al. Unclear Unclear Unclear Unclear Unclear Unclear Low Low
(2020)
Ding et al. Low Unclear Unclear Unclear Unclear Low Low Low
(2020)
Risk of Bias was very low (Qu et al., 2020; Yang et al., 2020a; Huang et al., 2020;

Of the six randomized controlled trials included, only two (Fu et al.,
2020a; Ding et al., 2020) were considered low risk in the generation of
randomized sequences, and both allocation concealment and blinding
methods were unclear (Table 2).

All thirteen case-control studies had a risk of bias score of seven,
none of which reported the comparability of cases and controls based on
the design or analysis (See Table 3 for details).

Primary outcome

Overall clinical effectiveness

Ten studies (Cheng et al., 2020; Shi et al., 2020; Xia et al., 2020; Xiao
etal., 2020; Fu et al., 2020a; Fu et al., 2020b; Yang et al., 2020a; Li et al.,
2020a; Zhang et al., 2020b; Liu et al., 2020) reported on the overall
clinical effectiveness of CHM treatment. The results of our meta-analysis
showed that the overall clinical effectiveness of COVID-19 treatment
was better in the CHM combination group than in the control group, and
the difference was statistically significant (OR = 2.67, 95% CI 1.83-3.89,
12 = 0%), as shown in Figure 2. The quality of evidence was low.

Secondary outcomes

Improvement in CT scan

Thirteen trials evaluated the improvements in CT scan findings in the
CHM combination and control groups. The meta-analysis revealed a
significantly increasing improvement in CT scan findings in the CHM
combination group (OR = 2.43, 95% CI 1.80-3.29, I? = 0%, Figure 3).
The quality of evidence was low (Cheng et al., 2020; Shi et al., 2020; Xia
et al., 2020; Xiao et al., 2020; Fu et al., 2020a; Yang et al., 2020a; Zhang
et al., 2020a; Huang et al., 2020; Wang et al., 2020; Yang et al., 2020b; Li
et al., 2020a; Zhang et al., 2020b; Ding et al., 2020).

Percentage of cases turning to severe/critical

A total of 11 studies reported aggravation in COVID-19 after treat-
ment. Percentage of cases turning to severe/critical was significantly
lower in the CHM combination group than in the control group, (OR =
0.40, 95% CI 0.24-0.67, I2 = 17.1%, Figure 4). The quality of evidence
was low (Fu et al., 2020a; Huang et al., 2020; Li et al., 2020a; Xia et al.,
2020; Lv et al., 2020; Yang et al., 2020b; Fu et al., 2020b; Cheng et al.,
2020; Ding et al., 2020; Shi et al., 2020; Yang et al., 2020a).

RT-PCR negativity rate

Five studies reported on the RT-PCR negativity rate. The results of
our meta-analysis suggested that RT-PCR negativity rate was higher in
the CHM combination group than control group (OR = 2.55, 95% CI
1.06-6.17, I2 = 56.4%). As shown in Figure 5. The quality of evidence

Zhang et al., 2020b; Liu et al., 2020).
Disappearance rate of symptoms (fever, cough, and fatigue)

A total of five studies reported the rates of disappearance of fever and
cough (Cheng et al., 2020; Lv et al., 2020; Yao et al., 2020; Duan et al.,
2020; Ding et al., 2020), and four studies reported the fatigue disap-
pearance rate (Cheng et al., 2020; Lv et al., 2020; Yao et al., 2020; Duan
et al., 2020). Meta-analysis suggested that the rates of disappearance of
fever (OR =3.17,95% CI 1.95-5.15, ’= 0%), cough (OR = 2.95, 95% CI
1.88-4.63, 2= 0%), and fatigue (OR = 2.61, 95% CI 1.56-4.34, 12 = 0%)
were higher in the CHM combination group compared to the control
group (Figure 6). The quality of evidence was low.

Length of hospital stay

Five studies reviewed the length of hospital stay of patients with
COVID-19. The results of the meta-analysis showed that there was no
significant difference in the length of hospital stay of COVID-19 patients
between the CHM combination and control groups (WMD = -0.46, 95%
CI -3.87 - 2.95, I? = 99.5%), as shown in Figure 7. The quality of evi-
dence was very low (Shi et al., 2020; Xia et al., 2020; Yang et al., 2020a;
Li et al., 2020a; Zhang et al., 2020b).

Rate of adverse effects

A total of fifteen studies reported on the rate of adverse effects (AE)
(Qu et al., 2020; Xiao et al., 2020; Huang et al., 2020; Duan et al., 2020;
Yang et al., 2020b; Li et al., 2020a; Zhang et al., 2020b; Ding et al., 2020;
Xia et al., 2020; Lv et al., 2020; Fu et al., 2020a; Fu et al., 2020b; Yang
et al., 2020a; Zhang et al., 2020a; Liu et al., 2020). However, eight of
these studies reported no adverse events in either group (Qu et al., 2020;
Xiao et al., 2020; Huang et al., 2020; Duan et al., 2020; Yang et al.,
2020b; Li et al., 2020a; Zhang et al., 2020b; Ding et al., 2020). The main
adverse reactions were gastrointestinal reactions such as nausea,
abdominal pain, and diarrhea, which could be relieved with rest.
Meta-analysis indicated no significant difference in AE between
COVID-19 patients in the CHM combination and control groups (OR =
1.21, 95% CI 0.48-3.07, 12 = 43.5%, Figure 8). The quality of evidence
was low.

Subgroup and Sensitivity Analyses

We performed a subgroup analysis of the primary outcome based on
study type, disease severity, and presence or absence of comorbidities.
The results of the subgroup analyses revealed more effective outcomes in
the CHM combination group than control group. Detailed results of the
analyses are shown in Table 4. Furthermore, we performed sensitivity
analyses with the use of a metaninf command in the STATA software for



Table 3
Risk of bias of included case-control studies.
Study Is the case Representativeness of the ~ Selection of Definition of Comparability of cases and controls on the ~ Ascertainment of Same method of ascertainment Non- Total
definition adequate  cases controls controls basis of the design or analysis exposure for cases and controls response rate

Cheng et al. 1 1 1 1 0 1 1 1 7
(2020)

Qu et al. 1 1 1 1 0 1 1 1 7
(2020)

Shi et al. 1 1 1 1 0 1 1 1 7
(2020)

Xia et al. 1 1 1 1 0 1 1 1 7
(2020)

Lvetal. 1 1 1 1 0 1 1 1 7
(2020)

Yao et al. 1 1 1 1 0 1 1 1 7
(2020)

Yang et al. 1 1 1 1 0 1 1 1 7
(2020a)

Zhang et al. 1 1 1 1 0 1 1 1 7
(2020a)

Huang et al. 1 1 1 1 0 1 1 1 7
(2020)

Yang et al. 1 1 1 1 0 1 1 1 7
(2020b)

Li et al. 1 1 1 1 0 1 1 1 7
(2020a)

Zhang et al. 1 1 1 1 0 1 1 1 7
(2020b)

Liu et al. 1 1 1 1 0 1 1 1 7
(2020)
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NOTE: Weights are from random effects analysis

Study
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Cheng Z et al —:0—

Xia W et al MY
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ShiJetal i

Overall (I-squared = 0.0%, p = 0.807) <>

OR (95% Cl)

2.87 (1.06, 7.76)
6.58 (1.44, 29.99)
2.44 (1.15, 5.20)
6.52 (1.30, 32.71)
3.63 (1.03, 12.76)
1.62 (0.66, 3.94)
2.14 (0.63, 7.30)
1.80 (0.39, 8.32)
3.30 (0.79, 13.84)
(Excluded)

2,67 (1.83, 3.89)
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%

Weight

14.36
6.15
24.89
5.44
8.96
17.87
9.41
6.04
6.89
0.00

100.00

T
.0306

Figure 2. Meta-analysis on the overall clinical effectiveness of COVID-19 treatment in CHM combination group vs. control group.
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Figure 3. Meta-analysis on improvement in CT scan in the CHM combination group vs. control group in COVID-19 patients.

overall clinical effectiveness, and the results were not significantly

different from those of the primary analysis, as shown in Figure 9.

Publication Bias

We used the metabias6 command in the STATA software to test the
publication bias. The result did not reveal any publication bias (P >|t| =

0.072) (See Figure 10 for details).

Discussion

Our systematic review suggested that CHM combination therapy was
more effective in the treatment of patients with COVID-19, in reducing
the rate of aggravation of the condition and control of symptoms.
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Study %

D OR (95% Cl) Weight
FuX1etal - : 0.32(0.03,3.28) 4.53
Huang H et al * : 0.15(0.03,0.79) 8.44
LiKetal —‘:—- 0.38 (0.12, 1.19) 15.12
Xia W et al et : 0.12(0.02, 0.71) 7.70
LvRetal —+:—— 0.36 (0.10,1.38)  11.99
Yang Qetal —%—0—— 0.59 (0.27,1.30)  25.80
FuX2etal - 0.46 (0.08,2.67)  7.46
Cheng Z et al —‘-:— 0.31(0.09,1.05) 13.89
Ding X et al = 5.22 (0.59, 46.38) 5.06
ShiJetal E (Excluded) 0.00
Yang M et al E (Excluded) 0.00
Overall (l-squared =17.1%, p = 0.291) <> 0.40 (0.24, 0.67) 100.00

'
'

NOTE: Weights are from random effects analysis:

T
.0216 1

T
46.4

Figure 4. Meta-analysis of percentage of cases turning to severe/critical in the CHM combination group vs. control group in COVID-19 patients.

Study %

ID OR (95% ClI) Weight
Qu X et al —-‘— 1.41 (0.48, 4.16) 23.72
Yang M et al - 16.07 (1.84, 140.35) 11.44
Huang H et al —.—o— 4.82(1.28,18.13) 20.15
Zhang CY et al —— 0.59 (0.14, 2.48) 18.70
LiuZ et al — 3.42(1.33, 8.78) 25.98
Overall (I-squared = 56.4%, p = 0.057) Q 2.55 (1.06, 6.17) 100.00
NOTE: Weights are from random effects analysis

T
.00712 1

T
140

Figure 5. Meta-analysis of RT-PCR negativity rate in the CHM combination group vs. control group in COVID-19 patients.

However, there was no difference in parameters of safety and reduction
of mortality between the test and control groups in the included studies.
The quality of evidence of the included studies was very low to low.

CHM showed good clinical efficacy and immense potential in the
treatment of COVID-19 (Zhang et al., 2020c). As a representative dosage
form widely used in clinical practice, CHM decoction was found effec-
tive in the treatment of COVID-19, probably by alleviating the "cytokine
storm". A review (Ren et al., 2020) suggested that its potential mecha-
nism was inhibiting the arachidonic acid metabolism and regulating
cytokine levels.

Various decoctions were used in the studies included in this sys-
tematic review. Through frequency analysis of all decoctions, we found
that EPHEDRAE HERBA (Chinese pinyin: mahuang), ARMENIACAE
SEMEN AMARUM (Chinese pinyin: kuxingren) , GLYCYRRHIZAE RADIX
ET RHIZOMA (Chinese pinyin: gancao), PINELLIAE RHIZOMA (Chinese
pinyin: banxia), and CITRI RETICULATAE PERICARPIUM (Chinese
pinyin: chenpin) were the most commonly used Chinese medicines. An
in vitro study (Zhong et al., 2018) found that Amygdalin, an active
ingredient extracted from ARMENIACAE SEMEN AMARUM could inhibit
the expression of interleukin (IL)-17A, IL-23, chemokine (C-C motif)
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Study %
D OR (95% Cl) Weight
Fever
Cheng D et al — 3.29 (1.18,9.17) 22.47
LvRetal — 3.11 (1.10, 8.75) 22,03
Yao K et al —— 450 (1.01,20.11)  10.52
Duan C et al - 2.58 (1.20, 5.57) 39.90
Ding X et al - 6.98 (0.81,60.25)  5.07
Subtotal (I-squared = 0.0%, p = 0.908) A 3.17 (1.95, 5.15) 100.00
Cough
Cheng et al —_— 2.93 (1.15, 7.45) 23.33
LvRetal —_— 2.84 (1.17, 6.91) 25.65
Yao K et al 14.88 (1.56, 142.20) 3.98
Duan C et al - 2.42 (1.09, 5.38) 31.70
Ding X et al —— 3.14 (1.00, 9.93) 15.34
Subtotal (I-squared = 0.0%, p = 0.692) < 2.95 (1.88, 4.63) 100.00
Fatigue
Cheng et al —— 3.03 (1.11, 8.29) 25.82
LvRetal _— 3.33(1.11,10.00)  21.52
Yao K et al —_—— 1.61(0.31, 8.32) 9.64
Duan C et al N 2.35(1.08, 5.11) 43.02
Subtotal (I-squared = 0.0%, p = 0.878) <> 2.61 (1.56, 4.34) 100.00
NOTE: Weights are from random effects analysis

T

T
.00703 1

142

Figure 6. Meta-analysis of disappearance rate of symptoms (fever, cough, and fatigue) in the CHM combination group vs. control group in COVID-19 patients.

ligand (CCL) 2, and CCL5, and prevent the over activation of NF-kB and
p38 MAPK signaling pathways, thereby inhibiting inflammation. An
animal study (Lv et al., 2017) suggested that amygdalin inhibited the
inflammatory response by reducing the expression of pro-inflammatory
cytokines, including IL-1p, IL-6, and tumor necrosis factor (TNF)-a.

In addition to decoction, Chinese patent medicine, the modernized
forms of traditional Chinese medicine, have also been widely used in the
treatment of COVID-19. This study showed that the most commonly
used Chinese patent medicines were Lianhua Qingwen granules and

Xuebijing. One study showed that Lianhua Qingwen capsule could
inhibit the cytokine storm induced by SARS-COV-2 by inhibiting the
expression of TNF- a, IL-6, CCL-2/ monocyte chemoattractant protein
(MCP)-1, and C-X-C motif chemokine (CXCL)-10/interferon gamma-
induced protein (IP)- 10 (Li et al., 2020b). The capsule was also re-
ported to have antiviral activity in vitro and could inhibit replication of
SARS-COV-2 in cells. The results of a RCT showed that routine treatment
combined with injection of Xuebijing could effectively improve pneu-
monia, mortality, and the duration of mechanical ventilation in patients

Study %

D WMD (95% CI) Weight
'
H

ShiJetal —_— -1.76 (.61, 0.09) 19.77
:
H

Xia W etal —_— -2.21(4.01,-0.41) 19.83
.
H

Yang Qetal - - 2,80 (2.45,3.15) 2094
'

LiKetal - | -2.80 (2,98, -2.62) 2097
H

Zhang CY etal - 177 (-0.96, 4.50) 18.49
!

Overall (I-squared = 99.5%, p = 0.000) <> -0.46 (3.87, 2.95) 100.00

NOTE: Weights are from random effects analysis

T
-4.5

45

Figure 7. Meta-analysis of the length of hospital stay of COVID-19 patients.
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Study %
ID OR (95% Cl) Weight
QuXetal _— 0.36(0.03,4.16)  9.82
Xiao Q et al —— 1.00 (0.20, 5.08) 15.88
Huang H et al —— 0.73(0.21,2.54)  19.83
Duan C et al - 41.13 (2.44, 693.89) 8.01
Yang Q et al 5.30 (0.25,113.22)  7.10
LiKetal —‘—'v— 0.31(0.03, 3.17) 10.54
Zhang CY et al —_—— 2.10(0.18,25.01)  9.67
Ding X et al —— 0.96 (0.26,3.53)  19.16
Xia W et al (Excluded) 0.00
LvRetal ' (Excluded) 0.00
FuX1etal (Excluded) 0.00
FuX2etal (Excluded) 0.00
Yang M et al (Excluded) 0.00
Zhang CT et al ' (Excluded) 0.00
LiuZetal (Excluded) 0.00
Overall (I-squared = 43.5%, p = 0.088) <> 1.21 (0.48, 3.07) 100.00
:

NOTE: Weights are from random effects analysis E

00144 1 694

Figure 8. Meta-analysis of AE in COVID-19 patients.

with severe pneumonia (Song et al., 2019). An animal experiment found
that Xuebijing could down-regulate the expression of inflammatory cy-
tokines such as IL-6, TNF-a, MCP-1, macrophage chemoattractant
protein-2 (MIP-2), and IL-10 (Li et al., 2020c). Xuebijing demonstrated a
good down-regulating effect on inflammatory reactions. The above
studies showed that the Chinese patent medicines, Lianhua Qingwen
and Xuebijing, played an important role in the treatment of COVID-19.

Our study showed that treatment with CHM combination could
reduce the symptoms of fever, cough, and fatigue in patients with
COVID-19, and did not exclude the placebo effect. However, our study
also found that combined CHM treatment could improve CT findings as
well as objective outcomes of RT-PCR negativity rate. We are therefore
confident of the results of our study. Although our study showed no
difference in the length of hospital stay and AE in COVID-19 patients
between the CHM combination and control groups, the findings indi-
rectly suggested that the added effect of CHM was the improvement of

symptoms of COVID-19.

Subgroup analyses found that both RCTs and case-control studies
showed better results in the combined CHM group than the control
group. Comorbidities did not influence the effectiveness of combined
CHM treatment of patients with COVID-19. At the same time, the
combination therapy did not seem to have different effects depending on
the severity of COVID-19. However, given the delayed efficacy of CHM,
it may not be possible to treat patients with severe disease. This could be
considered a limitation of Chinese medicine in the treatment of COVID-
19.

The findings of our study are consistent with previously published
systematic reviews and meta-analyses. Wu et al. found that integrated
treatment with traditional Chinese and western medicines could reduce
the conversion rate of severe cases, improve the clinical cure rate, along
with certain advantages in relieving cough and fever in patients with
COVID-19 (Wu et al., 2020). However, only eight studies were included

Table 4
Subgroup analyses of the overall clinical effectiveness.
Subgroup Studies Statistical Effect estimate I-
method squared
Study type
RCT 3 (Xiao et al., 2020; Fu et al., 2020a; Fu et al., 2020b) OR, Random 3.06, 95%CI [1.68- 0%
5.59]
CCS 7 (Cheng et al., 2020; Shi et al., 2020; Xia et al., 2020; Yang et al., 2020a; Li et al., 2020a; Zhang et al., OR, Random 2.44, 95%CI [1.51- 0%
2020b; Liu et al., 2020) 3.96]
Disease severity
Mild case 6 (Cheng et al., 2020; Xiao et al., 2020; Fu et al., 2020a; Fu et al., 2020b; Yang et al., 2020a; Zhang et al., OR, Random 2.52, 95%CI [1.66- 0%
2020b) 3.83]
Mixed 4 (Shi et al., 2020; Xia et al., 2020; Li et al., 2020a; Liu et al., 2020) OR, Random 3.40, 95%CI [1.44- 0%
case 8.05]
With or without comorbidities
With 6 (Cheng et al., 2020; Shi et al., 2020; Xia et al., 2020; Fu et al., 2020a; Fu et al., 2020b; Liu et al., 2020) OR, Random 3.88, 95%CI [2.17- 0%
6.95]
Without 4 (Xiao et al., 2020; Yang et al., 2020a; Li et al., 2020a; Zhang et al., 2020b) OR, Random 2.04, 95%CI [1.25- 0%

3.34]
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Figure 10. Publication bias test.

in the aforementioned review, including one RCT, one before and after
trial, two case series studies, and four retrospective studies. Luo et al.
suggested that a Chinese herbal formula could be an alternative
approach for prevention of COVID-19 in high-risk populations (Luo
et al., 2020); however, the conclusions of the study were based on in-
direct evidence (from SARS and H1N1). Li et al. conducted a systematic
review and meta-analysis on CHM for COVID-19 (Li et al., 2020d);
however, included only RCTs and quasi-RCTs. Moreover, the primary
and secondary outcomes were not similar to our study.

We examined the quality of evidence of the included studies using
GRADE approach. Meanwhile, we conducted a systematic and compre-
hensive literature search and supplemented with the grey literature.
However, this study may have the following limitations. First, the low
quality of the studies included in this review, especially RCTs, may have
affected our results; however, due to the gravity of the COVID-19

outbreak, low-quality clinical trials should be considered. Second,
since the authors of the study speak only Chinese and English, literature
in other languages were not included, causing a potential language bias.
Third, due to the heterogeneity of standard-of-care for COVID-19 in each
study was large, potential bias may arise. Lastly, as the COVID-19
epidemic has not yet fully subsided and more large-sample clinical
studies are ongoing, evidence from the current analysis is incomplete,
and further updates are expected to complement the results of this
systematic review after full control of the epidemic (Norris, 2018).

In conclusion, the combined treatment of COVID-19 with Chinese
and Western medicines may be effective in controlling symptoms and
reducing the rate of disease progression. However, the safety of this
combined approach remains unknown and large sample, high quality
multicenter randomized controlled trials must be conducted in the
future.
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