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Background: Integrated Chinese and Western medicine (integrated medicine) is
routinely used in the treatment of coronavirus disease 2019 (COVID-19) in China. In this
study, we undertook a systematic review and meta-analysis of published randomized
controlled trials (RCTs) to evaluate the efficacy of integrated medicine therapy for patients
with COVID-19.

Methods: In this meta-analysis, we searched PubMed, Embase, Web of Science,
SinoMed, China National Knowledge Infrastructure (CNKI), Chongqging VIP (CQVIP), and
Wanfang databases from inception to April 12, 2021, to identify RCTs of integrated
medicine in the treatment of COVID-19. The quality of RCTs was assessed by the
Cochrane risk of bias tool. RevMan v5.3 and Stata software packages were used for
statistical analysis.

Results: Nineteen RCTs involving 1,853 patients met our inclusion criteria. Compared
with patients treated by conventional Western medicine (CWM), patients treated by
integrated medicine have a higher overall effective rate [RR = 1.17, 95% ClI: (1.10, 1.26),
p < 0.00001], fever disappearance rate [RR = 1.25, 95% CI: (1.04, 1.50), p = 0.02],
fatigue disappearance rate [RR = 1.28, 95% CI: (1.00, 1.63), p = 0.05], and chest
CT improvement rate [RR = 1.24, 95% CI: (1.14, 1.34), p < 00001]. Beneficial effects
of the integrated medicine therapy were also seen in C-reactive protein (CRP) level
WMD = —4.14, 95% CI: (—6.38, —1.91), p = 0.0003] and white blood cell (WBC)
count [WMD = 0.35, 95% CI: (0.11, 0.58), p = 0.004]. Subgroup analyses showed
that, when the treatment time is <2 weeks, the effect of integrated medicine treatment is
more obvious in improving the overall effective rate, clinical symptoms (fever, fatigue, and
cough), the CRP level, and WBC count compared with that of the CWM treatment. For
patients with severe and non-severe COVID-19, integrated medicine is more effective in
improving fever and cough symptoms and WBC count than using CWM alone.

Conclusion: The results of the current meta-analysis suggested that the integrated

medicine can improve the clinical symptoms, chest CT and infection indicators
of COVID-19 patients. Even if the treatment time is <2 weeks, the effect of
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integrated medicine in improving symptoms is more obvious compared with the
treatment of CWM. However, the results should be interpreted cautiously due to the
heterogeneity among the studies.

Keywords: integrated Chinese and Western medicine, COVID-19, efficacy, systematic review, meta-analysis

INTRODUCTION

Since the occurrence of the novel coronavirus pneumonia (NCP)
in December 2019, the situation has increasingly become severe,
and the disease continues to spread, which has had a significant
impact on health and lives of people (1). Coronavirus disease
2019 (COVID-19) is a highly contagious viral pneumonia caused
by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) (2). People are usually susceptible to SARS-CoV-2, and there
are different clinical manifestations (3). Mild symptoms usually
include fever, dry cough, diarrhea, and fatigue. Patients with
severe symptoms will rapidly develop acute respiratory distress
syndrome (ARDS), multiple organ failure (MODS), and even
death (3, 4). Globally, SARS-CoV-2 has infected more than 100
million people and has claimed 3.68 million lives worldwide
but continues to cause effect, according to a report from the
World Health Organization (as of 5:18 p.m. CEST, June 3,
2021) (5). Many COVID-19 vaccines have been developed at
an unprecedented rate to prevent the occurrence of COVID-
19 (5). However, apart from conventional Western medicines
(CWMs), such as antiviral, antibacterial, expectorants, and
bronchodilators, there is no specific drug for SARS-CoV-2, and
COVID-19-targeting inhibitors are still under development (6).
Given the complexity of the COVID-19, we should make more
efforts to understand the pathophysiology of this new disease and
look for alternative therapies that are novel, safe, and effective.

It is worth noting that the third edition of the COVID-19
diagnosis and treatment plan edited by the National Health
Commission of China proposed the application of Chinese
medicine (7). Traditional Chinese medicine (TCM) learns
from the anti-epidemic experience accumulated in traditional
medicine and may prevent the occurrence and development of
diseases. Studies have shown that TCM has the characteristics
of multicomponents acting on multitargets at multipathways
and with broad-spectrum antiviral, anti-inflammatory activity,
immunomodulatory, and organ-protective effects in the
treatment of COVID-19 (8, 9). The integrated TCM and CWM
(hereafter referred to as “integrated medicine”) therapy as a
key component of the COVID-19 treatment regimen effectively
prevented the spread of the COVID-19 epidemic in China (7).

Previously published meta-analysis found that Chinese herbal
medicines or integrated medicine therapy had better effects
in the treatment of COVID-19, but conclusions were limited
by the relatively high heterogeneity and low accuracy of the
data included (10-14). With the increase in the publications
on the latest COVID-19 research, in order to test the efficacy
of integrated medicine to the greatest extent, we conducted
a systematic review and meta-analysis to objectively evaluate
the effectiveness of integrated medicine in the treatment
of COVID-19.

MATERIALS AND METHODS

Systematic Search

We conducted a comprehensive search of seven different
electronic databases, namely, PubMed, Excerpta Medica
Database (Embase), Web of Science, SinoMed, China National
Knowledge Infrastructure (CNKI), Chongqing VIP (CQVIP),
and Wanfang Databases from inception to April 12, 2021,
for randomized controlled trials (RCTs) investigating the
role of integrated medicine in patients with COVID-19. We
developed the search strategy with the assistance of an expert
medical librarian, and the search terms were as follows:
COVID-19, coronavirus disease 2019, SARS-CoV-2, novel
coronavirus pneumonia, NCP, novel coronavirus, Chinese
herbal medicine, traditional Chinese medicine, classical Chinese
herbal formulas, Chinese herb, and medicine. We used the
Medical Subject Headings database for the identification of
synonyms and combined them with keywords as a search
strategy (Supplementary Appendix). We also checked the
references in the list of eligible publications for other related
articles. No limits were set on language, publication year, or type
of publication.

Study Inclusion Criteria

The inclusion criteria were constructed in accordance with the
principle of PICOS. (1) Participants: patients with COVID-
19 were included in the study, and the gender, age, and
nationality of the patient were not restricted. (2) Type of
interventions: the treatment group was treated with integrated
TCM and CWM. The dosage forms of TCM included
decoction, tablet, pill, powder, granule, capsule, cream, oral
liquid, plaster, and injection. The CWM treatment in both
the treatment group and the control group had to be the
same in terms of usage and dosage. (3) Type of controls:
the control group was treated with CWM, including antiviral,
antibacterial, antitussive, expectorant, and antiasthmatic drugs
and symptomatic supportive treatment. (4) Outcomes: the
primary outcome measure was: overall effective rate; the
secondary outcome measures were fever disappearance rate,
fatigue disappearance rate, cough disappearance rate, chest CT
improvement rate, C-reactive protein (CRP) (mg/L), erythrocyte
sedimentation rate (ESR), procalcitonin (PCT) (ng/L), white
blood cell (WBC) count (10°/L), and lymphocyte (LY) count
(10°/1). (5) Study design: RCTs were eligible.

Overall effective rate = (clinical recovery cases + significantly
effective cases + effective cases)/total cases x 100%. According
to “Evaluation standard of curative effects of traditional Chinese
medicine on COVID-19” (15), the curative effect is divided
into: O Clinical recovery: clinical symptoms and signs of TCM
disappeared or basically disappeared, and the score decreased
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by >90%; O significantly effective: TCM clinical symptoms,
signs improved significantly, 70% < score decreased <90%; [
effective: TCM clinical symptoms and signs were improved, 30%
< score decreased <70%; [J invalid : TCM clinical symptoms,
signs were not significantly improved, or even worse, scores
decreased <30%. Score changes refer to “Evaluation standard of
curative effects of traditional Chinese medicine on COVID-19”
(15), including symptoms such as fever, cough, and fatigue and
are scored according to the severity.

Study Elimination Criteria

The elimination criteria were as follows: (1) duplicate studies; (2)
studies in which the experimental group was subjected to other
TCM therapies, such as acupuncture, moxibustion, cupping,
massage, qigong, and taiji therapy, in addition to the CWM; (3)
studies in which the control group was treated with a form of
TCM or integrated medicine; (4) studies in which data could not
be extracted.

Data Extraction and Management

After removing duplicates, two reviewers (BY and YB)
independently screened the titles and abstracts of each study in
accordance with the inclusion and exclusion criteria. The full
texts were subsequently obtained and evaluated by two reviewers
(BY and YB) separately. Any discrepancies were resolved by
consensus through discussion with the corresponding author
(GF). Two reviewers (BY and YB) extracted the data from
the included studies independently and double-checked the
data using prepared data extraction forms, including authors,
publication date, journal, title, sample size, study design,
mean age, diagnostic criteria, subtypes of COVID-19, detailed
information on methodology, intervention details, duration of
treatment, and outcome measures.

All included pieces of literature were managed by Endnote
(Version X8). When relevant details were insufficiently reported
in studies, the authors were contacted by e-mail or phone
if necessary.

Quality Assessment of Included Studies

In accordance with the Cochrane Collaboration’s update tool for
assessing the risk of bias (16), two reviewers (BY and YB) assessed
the quality of the studies independently, and disagreements were
resolved by discussion or consultation with the corresponding
author (GF). The evaluation of the methodological quality of
each item included random sequence generation, allocation
concealment, blinding of outcome assessment, blinding of
participants and personnel, incomplete outcome data, selective
outcome reporting, and other forms of bias.

Statistical Analysis

Based on the Cochrane Handbook for Systematic Reviews of
Interventions, the SDs of the change from baseline to post-
therapy were calculated using the following formula (R = 0.5):

SD(C) = /SD (B) A2+ SD(F) A2 — (2+R *SD(B) * SD(F))

where SD (B), SD (F), and SD (C) represent the SDs of
the baseline, final, and change, respectively; from continuous

data, we took a weighted mean difference (WMD) with 95%
confidence interval (CI), while dichotomous data were expressed
as relative risk (RR) with 95% CI. Statistical heterogeneity was
tested by the x2-based Cochran Q statistic and I* statistic. If I
was <50% and p > 0.10, we used a fixed-effects model to pool the
estimations across the studies, where, I score >50% or p < 0.10
indicates important heterogeneity. A random-effects statistical
model was used when data showed significant heterogeneity.

As long as there is significant heterogeneity, we search for
potential sources of heterogeneity. For example, if the results
of a study are completely out of the range of the other studies,
then we will look for possible reasons to explain the difference
and conduct a sensitivity analysis to investigate the causes of
heterogeneity in methodological quality. Subgroup analysis was
planned to assess the impact on heterogeneity from different
clinical trials where possible, including studies with treatment
duration (<2 weeks and >2 weeks), subtypes of COVID-19
(severe type of COVID-19 and non-severe types of COVID-19),
and risk bias for sequence generation (low risk for sequence
generation and unclear risk for sequence generation).

Moreover, potential publication bias was assessed by Begg’s
tests. Results were considered as statistically significant for p <
0.05. All statistical analyses were performed using Stata (Version
14.2, Stata Corporation, College Station, TX, United States)
and RevMan (Version 5.3.0, Copenhagen: The Nordic Cochrane
Centre, The Cochrane Collaboration, 2014).

RESULTS

Search Results and Study Characteristics
As shown in Figure 1, the search of the electronic databases
and reference lists yielded a total of 10,122 potentially relevant
citations, of which 6,924 were duplicates and 3,042 were excluded
after screening the titles and abstracts. We assessed 153 full-
text articles and included 19 RCTs in the review (17-35).
Finally, a total of 19 studies met the inclusion criteria and were
included for qualitative synthesis and systematic review. Baseline
characteristics of the included studies are depicted in Table 1.
The included studies were conducted in China between 2020
and 2021. Among them, 15 studies were published in Chinese
literature and 4 in English literature. In these studies, 1,853
participants were included; the sample sizes ranged from 6 to
147, and the follow-up duration ranged from 5 to 21 days.
The COVID-19 subtypes of the participants included in this
study mainly include four types, such as mild, ordinary, severe,
and critical, not including rehabilitation patients. The treatment
groups in the included studies were treated with integrated
medicine, while the control groups were treated with CWM.

Risk of Bias

According to the prespecified criteria, in the 19 included studies,
the participants were randomly assigned to the integrated
medicine group or CWM group; only four studies (22, 25,
30, 32) did not describe the method of randomization and
were categorized as unclear risk. Except for two studies (33,
34), none of the studies provided information about allocation
concealment and were categorized as an unclear risk in selection
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FIGURE 1 | Flow diagram of study selection.

bias. The most common weaknesses in the study methods
were that none of the studies described blinding of outcome
assessment, so they were evaluated as an unclear risk in detection
bias. Furthermore, drugs were administered in different ways in
the treatment and control groups in all the studies, and blinding
in participants and personnel was easily broken. Therefore, all
the studies were categorized as high risk in performance bias.
Fifteen studies had incomplete outcome data and no follow-up,
so they were classified as studies with unclear risk in attrition
bias, while the remaining studies (17, 33-35) were classified as
low risk because they had reported exclusions and the number of
cases. Only one study (23) was classified as high risk in reporting
bias, since the study did not report all the outcome indicators
described in the methodological section; five studies (17, 24, 33—
35) were classified as low risk because they have been clinically
registered in the Chinese Clinical Trial Registry (ChiCTR) or
USA National Institutes of Health Register (ClinicalTrials.gov)

and had a registration number; and the remaining 13 studies
were categorized as unclear risk in reporting bias since it is
unclear whether an RCT is registered. The risk of other bias
was considered high in the seven studies (17, 18, 20, 25-27,
35) because the drug dose of the control group is unknown,
while other studies had complete data and no other bias. The
summaries of the risk of bias assessment are illustrated in
Figure 2.

Outcome of Integrated Medicine for
COVID-19

Primary Outcome Measure

Overall Effective Rate

Six studies evaluated the effects of integrated medicine on the
overall effective rate (17, 21, 22, 25, 26, 29). There were 301
patients in the integrated medicine group and 301 in the CWM
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TABLE 1 | Baseline characteristics of the included studies.

Study author Study Registration Types of Sample size Intervention Comparison Duration Outcomes

design number CovID-19 (days)
U} (€)

1. Aietal (18) Single-site - Ordinary 33 34 Pneumonia No.1 prescription, pneumonia recovery CWM including A, 12 ooo
RCT formula (100 ml, two times/day) + CWM B,C,D

2.Ding et al. (19) Single-site - Mild, ordinary, 51 49 Qingfei Touxie Fuzheng recipe (150 ml, two CWM including A, 10 goooo
RCT severe, critical times/day) + CWM B,C,D

3. Duan et al. (20) Single-site - Mild 82 41 Jinhua Qinggan granules (2 bag, three times/day) + CWM including A, 5 ooo
RCT CWM B

4. Fuetal.O (22) Single-site - Mild, ordinary 32 33 Toujie Quwen granule (one dose, two times/day) + CWM including A, 10 gooooo
RCT CWM B, C,D

5. Fuetal.O (21) Single-site - Ordinary 37 36 Toujie Quwen granule (one dose, two times/day) + CWM including A, 15 oo
RCT CWM C,D

6. Li and Zhang Single-site - Severe 6 6 Qingfei Paidu decoction (one dose, two times/day) CWM including A, 6 oo

(25) RCT + CWM B,C,D

7.Qiu et al. (27) Single-site - Ordinary 25 25 Maxing Xuanfei Jiedu decoction (150 ml, three CWM including A 10 ]
RCT times/day) + CWM

8. Yuetal (31) Single-site - Mild, ordinary 147 148 Lianhua Qingwen granule (30 mg, three times/day) CWM including A, 7 goooo
RCT + CWM B, C

9. Zhang et al. (32) Single-site - Ordinary 80 40 Honeysuckle oral liquid (50 ml, three times/day) + CWM including A, 10 ooo
RCT CWM C,D

10. Huetal. (17) Multiple-site ChiCTR Ordinary 142 142 Lianhua Qingwen granule (4 capsules, three CWM including A, 14 oo
RCT 2000029434 times/day) + CWM B,D,E

11. He et al. (23) Single-site - Mild 36 35 Buzhong Yigi decoction (one dose, two times/day) CWM including A 10 O
RCT + CWM

12.Jin et al. (24) Multiple-site ChiCTR Ordinary 20 18 Compound Yin Chai granule + Qinggiao CWM including A, 21 goooooo
RCT 2000029558 detoxification granule (15 g, four times/day) + CWM B,C,D

13. Liu et al. (26) Single-site - Mild 44 44 Lianhua Qingwen capsule (1.4 g, three times/day) + CWM including A 21 ]
RCT pneumonia 2 concerted prescription (one dose, two

times/day) + CWM

14. Sun et al. (28) Single-site - Mild, ordinary 32 25 Lianhua Qingke granule (1 bag, two times/day) + CWM including A, 14 oooo
RCT CWM C,D

15. Wang et al.O Single-site - Ordinary 40 40 Shengmai powder + Shenling Baizhu powder CWM including A, - goooog

(29) RCT (200 ml, two times/day) + CWM C,D

16. Wang et al.0 Single-site - Ordinary 70 70 Qingfei Paidu decoction (100 ml, 2 times/day) + CWM including A, 10 oo

(30) RCT CWM B,C,D

17. Wang et al. Single-site NCT - 24 23 Keguan-1 (19.4g, two times/day) + CWM CWM including A, 14 oo

(33) RCT 04251871 D

18. Wu et al. (35) Single-site ChiCTR Mild, ordinary, 22 20 Xuanfei Baidu decoction (200 ml, two times/day) + CWM 7 goo
RCT 2000034795 severe CWM

19. Xiao et al. (34) Single-site ChiCTR - 58 63 Lianhua Qingwen granule (1 bag, three times/day) + CWM including A, 14 oo
RCT 2000029601 CWM B

T, treatment group; C, control group; RCT, randomized controlled trial; CWM, conventional Western medicine; A, antiviral medications; B, antimicrobial medication; C, symptomatic therapies (expectorant, antitussive drugs); D, supportive
therapy (gamma globulin, methylprednisolone); E, immunosuppressant; 01 Overall effective rate; O Fever disappearance rate; 0 Fatigue disappearance rate; 0 Cough disappearance rate; [l Chest CT improvement rate; [ C-reactive

protein (CRP) (mg/L); 0 Erythrocyte sedimentation rate (ESR); [ Procalcitonin (PCT) (ng/L); 0 White blood cell count (WBC) (10%/L); O Lymphocyte count (LY) (10%/L).
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FIGURE 2 | Risk of bias summary.

group. Integrated medicine exhibited a significant improvement
on the overall effective rate [RR = 1.17, 95% CI: (1.10, 1.26), p <
0.00001] (Figure 3).

Secondary Outcome Measures

Fever, Fatigue, and Cough Disappearance Rate

Seven studies (18-20, 24, 28, 32, 35) involving 521 patients
reported the fever disappearance rate after treatment. Seven
studies (18, 20, 24, 28, 32, 34, 35) involving 429 patients reported
the fatigue disappearance rate after treatment. Eight studies
(18-20, 24, 28, 32, 34, 35) including 606 participants reported
the cough disappearance rate after treatment. Compared with

patients treated with CWM, patients treated with integrated
medicine have a higher fever disappearance rate [RR = 1.25, 95%
CIL: (1.04, 1.50), p = 0.02] (Figure 4A) and fatigue disappearance
rate [RR = 1.43, 95% CI (1.17, 1.74), p = 0.0004] (Figure 4B).
Besides, as for the cough disappearance rate, there were no
significant differences between integrated medicine and CWM
[RR = 1.28, 95% CI (1.00, 1.63), p = 0.05] (Figure 4C).
The pooled analysis showed no statistical heterogeneity among
the included studies of fatigue disappearance rate (p = 0.23,
I = 26%). However, significant heterogeneity was observed
in cough disappearance rate (p = 0.006, > = 64%) and fever
disappearance rate (p = 0.06, I* = 51%).

Chest CT Improvement Rate

Nine studies (17, 19, 22, 24, 27, 28, 31, 33, 34) reported the
comparison of chest CT improvement rate between integrated
medicine treatment and CWM treatment, and no heterogeneity
was observed (p = 0.70, I2 = 0%). There were 512 patients in the
integrated medicine group and 504 in the CWM group. Meta-
analysis suggested that chest CT improvement rate is significantly
improved by integrated medicine treatment [RR = 1.24, 95% CI:
(1.14, 1.34), p < 00001] (Figure 5).

CRP

Seven studies (19, 21, 22, 24, 29-31) evaluated the therapeutic
effects of integrated medicine on the CRP level. There were 397
patients in integrated medicine group and 394 in the CWM
group. The meta-analysis demonstrated that the integrated
medicine was superior to the CWM in improving the CRP level
[WMD = —4.14, 95% CI: (—6.38, —1.91), p = 0.0003] (Figure 6).
However, significant heterogeneity was observed among the
included studies for CRP (p < 0.0001, I> = 81%).

WBC

Seven studies (21, 22, 24, 25, 29-31) involving 703 patients
were included to evaluate the efficacy of the integrated medicine
on WBC count. Meta-analysis suggested that WBC count
was significantly improved by integrated medicine treatment
[WMD = 0.35, 95% CI: (0.11, 0.58), p = 0.004] (Figure 7), but
the heterogeneity was high among the included studies for WBC
(p =0.0003, I> = 76%).

ESR, PCT, and LY

Three studies (19, 23, 29) reported on the improvement of the
ESR level, where two studies (19, 23) showed favorable effects of
integrated medicine treatment for the ESR (p < 0.05), and the
other study (29) reported no significance. Four studies (22, 24,
29, 31) evaluated the therapeutic effects of integrated medicine
on the PCT level after the intervention, where two studies (22, 31)
showed a positive effect toward integrated medicine treatment for
the PCT (p < 0.05), and the other two studies (24, 29) reported
no significance. Four studies (21, 22, 29, 31) reported the effect
of integrated medicine on LY and showed favorable effects of
integrated medicine treatment for LYs (p < 0.05).

Sensitivity Analysis
Significant heterogeneity was observed among the included
studies for the fever disappearance rate (> = 51%), cough
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FIGURE 3 | Forest plot of the overall effective rate.
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disappearance rate (> = 64%), CRP (> = 81%), and WBC
(P = 76%). Therefore, we conducted a sensitivity analysis
to investigate the source of the heterogeneity. The study
conducted by Xiao et al. did not mention the different
subtypes of COVID-19 cases, and the heterogeneity may be
caused by different degrees of severity of the disease in the
participant. After excluding that study, the heterogeneity
decreased significantly (> = 0%), and the results showed
that the cough disappearance rate was significantly improved
by integrated medicine treatment [RR = 1.41, 95% CI:
(1.18, 1.68), p = 0.0001] (Supplementary Figure 1).
Sensitivity analysis shows that excluding any study for
each result will not change the fever disappearance rate,
CRP, and WBC results, indicating that the conclusion
is reliable.

Subgroup Analysis

Subgroup Analysis Based on Treatment Duration
Subgroup analysis showed that the integrated medicine
treatment  significantly improved the overall effective
rate, CRP, and WBC compared with CWM treatment,
regardless of whether the treatment time exceeds 2 weeks
(p < 0.05). The test for subgroup effects revealed that
treatment  duration-related  subgroup differences were
statistically significant in the CRP (p = 0.002, > = 90.1%)
but not statistically significant in the overall effective rate
(p = 031, P = 2.4%) and WBC (p = 0.19, P = 41.4%)
(Supplementary Figure 2).

Subgroup analysis also showed that the integrated medicine
treatment significantly improved the rate of fever, fatigue, and
cough disappearance on studies of treatment duration < 2 weeks
(fever disappearance rate: five trials, RR 1.28, 95% CI 1.11 to
1.47; fatigue disappearance rate: four trials, RR 1.72, 95% CI 1.25
to 2.35; cough disappearance rate: five trials, RR 1.44, 95% CI
1.15 to 1.81). However, the test for subgroup effects revealed
that treatment duration-related subgroup differences were not
statistically significant (overall effective rate: p = 0.31, I* = 2.4%;
fever disappearance rate: p = 0.48, I* = 0%; fatigue disappearance
rate: p = 0.06, I = 70.8%; cough disappearance rate: p = 0.05,
I> = 73.4%) (Supplementary Figure 3).

Subgroup Analysis Based on Subtypes of COVID-19
In terms of the fatigue disappearance rate and overall effective
rate, there was only one study on the type of severe and there
was no difference between the groups. Subgroup analysis showed
that the integrated medicine treatment significantly improved
the overall effective rate, fatigue disappearance rate, and CRP on
non-severe type of COVID-19 (overall effective rate: RR 1.17,
95% CI 1.10 to 1.26; fatigue disappearance rate: RR 1.56, 95%
CI 1.18 to 2.07; CRP: WMD —3.53, 95% CI —4.31 to —2.76)
(Supplementary Figure 4).

Subgroup analysis also showed that the integrated medicine
treatment significantly increased the fever disappearance rate,
cough disappearance rate, and WBC regardless of whether the
type of COVID-19 is severe or non-severe as compared with
the CWM treatment (p < 0.05). The test for subgroup effects
revealed that COVID-19 type-related subgroup differences were
statistically significant in the WBC (p = 0.003, I> = 88.8%) but
not statistically significant in the overall effective rate (p = 0.97,
I* = 0%), fever disappearance rate (p = 0.45, I> = 0%), fatigue
disappearance rate (p = 0.65, I> = 0%), cough disappearance
rate (p = 0.89, > = 0%), and CRP (p = 0.30, * = 8.7%)
(Supplementary Figure 5).

Subgroup Analysis Based on Risk Bias for Sequence
Generation

Subgroup analysis showed that the integrated medicine
treatment significantly improved the overall effective rate,
fever disappearance rate, fatigue disappearance rate, cough
disappearance rate, CRP level, and WBC count on studies of low
risk for sequence generation compared with CWM treatment (p
< 0.05). However, the test for subgroup effects revealed that risk
bias-related subgroup differences were statistically significant in
the CRP (p = 0.04, > = 75.2%) but not statistically significant
in overall effective rate (p = 0.45, I = 0%), fever disappearance
rate (p = 0.12, I> = 58.5%), fatigue disappearance rate (p = 0.50,
P = 0%), cough disappearance rate (p = 0.18, I = 44.3%), and
WBC (p = 0.17, I> = 46.5%) (Supplementary Figure 6).

Evaluation of Publication Bias
Assessment of publication bias using Begg’s test showed that there
was no potential publication bias among the included trials (fever
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FIGURE 4 | Forest plot of fever disappearance rate (A), fatigue disappearance rate (B) and cough disappearance rate (C).
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FIGURE 5 | Forest plot of chest CT improvement rate.
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Test for overall effect: Z= 3.63 (P =0.0003)

FIGURE 6 | Forest plot of CRP (mg/L).
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FIGURE 7 | Forest plot of white blood cell (10%/L) count.
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disappearance rate: z = 1.50, P = 0.133; cough disappearance
rate: z = 0.62, p = 0.536; CRP: z = 0.30, p = 0.764; WBC: z =0.60,
p=0.548).

DISCUSSION

Summary of Evidence

Traditional Chinese medicine has a long history and plays an
important role in the current medical treatments in China.
COVID-19 is a severe viral infection and lacks specific drugs.
TCM is involved in the treatment of patients with different
degrees of severity in the COVID-19 diagnosis and treatment
program of China. Therefore, this study systematically reviewed,
summarized, and disseminated the best evidence through strict
inclusion and exclusion criteria to provide better evidence for
COVID-19 treatment decisions.

In Chinese medicine, the dosage, composition, and course
of treatment can be adjusted according to the condition of the
patient. After a comprehensive search of seven databases, 19
RCTs included in this meta-analysis used 16 different herbs or
proprietary Chinese medicines, which means that, in terms of
treatment, Chinese medicine can make more choices for the
best treatment compared with Western medicine. Our results
showed that clinical symptoms such as fever and fatigue, as
well as overall effective rate, chest CT, CRP, and WBC, were

more improved in the integrated medicine group than in the
CWM group. In addition, our imprecise results also showed that
integrated medicine did not improve the cough disappearance
rate compared with Western medicine. When we excluded
studies that led to increased heterogeneity by sensitivity analysis,
we found that the integrated medicine group improved the
cough symptoms better than the CWM group. For COVID-
19, more than 2 weeks of treatment course is suggested (36).
However, our research also shows that, when the treatment time
is <2 weeks, the effect of integrated medicine treatment is more
obvious in improving overall effective rate, clinical symptoms,
CRP level, and WBC count compared with the treatment of
CWM. For patients with severe and non-severe COVID-19,
integrated medicine is more effective in improving fever and
cough symptoms, and WBC count than CWM.

According to the TCM viewpoint, some experts believe that,
although, the cold and dampness are blocked in the early stage
of COVID-19, the cold and dampness often turn into heat, and
it is easy to manifest as damp heat (37, 38). The damp-heat
virus invades the lungs from the nose and mouth, causing lung
dysfunction and blockage of body fluids. Therefore, patients with
COVID-19 usually have a dry cough with little sputum and
difficulty breathing. The symptoms of dry cough and lack of
sputum are inconsistent with lung pathological changes. During
the dissection process, it was found that there was a large amount
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of mucus secretions and pulmonary interstitial edema in the
airways of the patient, but the exudate was very viscous, and
these secretions were difficult to discharge (39, 40). Because the
terminal airways are blocked by secretions, the patients have
severe breathing difficulties. Even if sputum suction, oxygen
therapy, and ventilator adjuvant treatment are given, it is not
conducive to the removal of deep “phlegm”; instead, it makes
the sputum thick or forms sputum scabs, and a large amount
of retention in the lungs aggravates lung ventilation dysfunction
and even leads to respiratory failure. The changes in chest CT in
this study reflect that TCM has a significant effect in improving
sputum drainage in the treatment of COVID-19.

Abnormal inflammation indicators are the most common
indicators of viral infection. SARS-CoV-2 can also cause immune
cascade of the body, resulting in systemic inflammatory response
syndrome (SIRS), diffuse intravascular coagulation (DIC), and
MODS (41). It has been reported that the stormy release of a large
number of inflammatory cytokines correlated with mortality
(42). Studies have shown that, in the early stage of COVID-19,
CRP levels positively correlate with the lung disease and can
reflect the severity of the disease (43). In addition, the baseline
levels of CRP can be used as independent predictors of mortality
in COVID-19 patients (44). TCM has multiple targets; it not
only has antiviral effects, but it also has therapeutic effects in
the occurrence, progression, and outcome stages of the cytokine
storm. The change in CRP levels in this study reflects the efficacy
of TCM in the treatment of COVID-19 to improve inflammation.

In summary, the currently available evidence suggests that
integrated medicine treatment can be an effective treatment for
COVID-19, when the treatment time is 5-21 days.

Limitations of the Current Review

Although, we followed the Cochrane method for meta-analysis,
conducting comprehensive literature retrieval, repeatedly and
independently screening literature, and abstracting data, our
meta-analysis still has some limitations.

First, the general information of the patient is not provided
in detail, such as the baseline age, underlying disease, subtype of
COVID-19 participants, disease course, treatment duration, and
the type and dosage of Western medicine used in the control
group. Moreover, different laboratory measuring instruments
and different normal value ranges may be responsible for the high
heterogeneity in laboratory measurement outcomes (CRP, WBC,
ESR, PCT, and LY). In addition, the use of different herbs in
different interventions may be responsible for the observed high
heterogeneity of the pooled effect size estimates. Furthermore,
the method of random sequence generation is unclear, and
most of the studies lack details of allocation concealment and
blinding, leading to possible selection bias and implementation
bias in the included studies. The above factors will cause
clinical heterogeneity and methodological heterogeneity before
performing meta-analyses. At the same time, due to the relatively
small number of studies involving ESR (three RCTs), PCT
(four RCTs), and LY (four RCTs) in the included studies,
the insufficient population sample size may lead to statistical
heterogeneity, so we have only described the results of each
included RCT.

However, there are many obstacles for the control group drugs
to be consistent with the preparations of TCM and to eliminate
the unique smell of TCM, which might lead to an unblinding
of the study. Therefore, it is difficult to implement double-blind
Chinese medicine in clinical trials. In data processing, none of the
studies reported cases of withdrawal and loss, and due to the lack
of long-term follow-up data, there may be insufficient reports
of adverse reactions. Finally, we are unable to assess the effects
of integrated medicine on other clinically meaningful endpoints,
such as the time when 2019-nCoV RT-PCR is negative, and
composite events (the total number of patients diagnosed as type
critical and all-cause death).

Research Implications

Considering the limitations of the current trials, the correct
methods of allocation concealment and blinding should
be recommended when designing future clinical trials in
accordance with the Consolidated Standards of Reporting
Trials (CONSORT) (45) and TCM guidelines (Standards for
Reporting Interventions in Controlled Trials of TCM) (46).
In order to optimize the effectiveness of TCM treatment of
COVID-19, the design, quality, and reporting of RCTs should
be improved, especially the allocation concealment. Although,
blinding may be difficult for patients treated by TCM, blinding
should be feasible for medical workers, outcome evaluators,
and analysts. In addition, it is necessary to actively explore
the preparation of placebos, which may be a way to solve the
problem of double-blindness of TCM. Future studies may need
to refer to the core outcome sets that have been developed,
such as a core outcome set for clinical trials on coronavirus
disease 2019 (COS-COVID-2019) (36), as an outcome measure
for different subtypes of COVID-19, to avoid wasting research
resources. Considering the inaccuracies of the included studies,
future RCTs should include larger sample size, longer treatment
time, and longer follow-up periods to confirm the efficacy of
integrated medicine and to formulate the optimal regimens.

Clinical Practice Implications

The results of the current meta-analysis suggested that the
integrated medicine can improve the symptoms of patients with
COVID-19. Even if the treatment time is <2 weeks, compared
with only CWM treatment, the effect of integrated medicine in
improving symptoms is more obvious. In addition, integrated
medicine treatment also can effectively improve the chest CT and
infection indicators (CRP and WBC) of patients with COVID-
19, which may be related to the promotion of sputum drainage in
the lungs and anti-inflammatory by Chinese medicine. However,
due to the low quality of the evidence and the small sample size,
the results of the meta-analysis of ESR, PCT, and LY need further
research and verification. This study provides an initial set of
evidence for potentially reccommending integrated medicine as a
treatment plan for COVID-19. The treatment based on syndrome
differentiation is one of the characteristics and advantages of
TCM treatment. Therefore, each facility utilizing TCM can
choose herbal medicines according to the type of syndrome of
COVID-19 when using TCM for treatment or research.
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