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Abstract The novel severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) causing potentially fatal
coronavirus disease-19 (COVID-19), with a significant
health and economic burden around the globe. Currently
many clinical studies are undergoing but still there is no
any specific approved therapy or drug established for
effective treatment of COVID-19. This review aimed to
analyses various clinical studies which have been regis-
tered in www.clinicaltrials.gov and http://www.chictr.org.
cn were registered with natural plant-based medicines and
Traditional Chinese medicine (TCM) for discovering
effective treatment and prevention of COVID-19. Total 46
and 64 natural drug and TCM interventions were identified
which mainly determined the preventive strategies and
possible treatments for COVID-19 infection. We identified
that most of the clinical trial undergoing on natural com-
pound like heparin and vitamin C as therapeutic agents and
immune boosters for against COVID-19. Traditional Chi-
nese medicines and herbal medicines can be effectively
used as a preventive therapy against COVID-19 and after
successful clinical trials and these potential therapies can
be promoted by countries around the world.
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Introduction

In December 2019, Wuhan City of Hubei Province, China
first reported the emergence of a novel coronavirus out-
break named “Severe Acute Respiratory Syndrome
Coronavirus 2” (SARS-CoV-2), the cause of the 2019
Coronavirus Disease (COVID-19) a pandemic threat to
global health [1]. According to the World Health Organi-
zation (WHO) the detailed information provided on the
global spread of COVID-19 around the world as pandemic,
as of December 13, 2020, the outbreak had spread to more
than 215 countries, with >72,645,205 confirmed cases and
>1,616,908 confirmed deaths cases [2]. SARS-CoV-2
makes entry in host cell through the attachment of S protein
(spike proteins) to ACE2 (angiotensin-converting enzyme
2) that is mediated via host cell-produced serine protease
TMPRSS211 (transmembrane serine protease 211) [3].
Search for possible potential drug candidates based on their
target location on virion and host cells, mainly targeting
key proteins and their mechanisms of spread; such as
inhibiting ACE2 and TMPRS211 proteins, producing
polyclonal antibodies against viral S protein by blocking its
binding, and inhibiting virus replication inside the host cell
[4]. Infectious diseases are caused by microbial pathogens
transmitted by various animals, and found that they had
certain degree of resistance towards some antiviral drugs
and antibiotics. Genomics is important in a diverse
biotechnological application, including the developing
antipathogenic drugs and therapies [5—7]. Unfortunately, to
date, there are no any approved potential drugs or vaccine
candidates have been granted for the prevention of
COVID-19. The significant increase in the number of
progressive cases of confirmed COVID-19 patients indi-
cates that there is an urgent need to develop a potential and
preventive acute anti-COVID medicine or therapy, thus an
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anti-COVID-19 potential drug development is the research
process for the invention and establishment of preventive
vaccines or therapeutic drugs that reduce the severity of
COVID-19 pandemic as early as possible [8]. Around the
globe several national and international research scientists,
institutions and pharma companies are working collabora-
tively on therapeutic drug and vaccine development, also
studies are in pipelined with various stages of preclinical or
clinical research [9]. In March 2020, the WHO launched
the “SOLIDARITY Trial” to register thousands of people
infected with the COVID-19 to evaluate the use of existing
potential antiviral compounds and therapies; mainly
remdesivir, chloroquine, hydroxychloroquine, ritonavir/
lopinavir, and interferon-f which showing most promising
therapeutic effects against SARS-CoV-2 infection to pre-
vent COVID-19 infection among humans [10, 11]. Thera-
peutic drug and vaccine development are a multistep
process and typically requires many years to assure safety
and efficacy against viral diseases, as a conservative esti-
mate of time needed to prove a safe, effective therapy or
vaccine, therefore, some national and international regu-
latory agencies such as the European Medical Agency
(EMA) and the Food and Drug Administration (FDA)
approved procedures to speed up clinical trials. [12]. Cur-
rently the drugs which are previously used to as antiviral,
antimalarial, and anti-HIV agents are currently being
evaluated against prevention and treatment of COVID-19
infection [13]. Plant-based natural herbal formulations and
compounds are widely used as rich resource for develop-
ment of novel antiviral drugs against various viruses
including coronavirus, influenza viruses, human immun-
odeficiency virus, herpes simplex virus, severe acute res-
piratory syndrome (SARS) virus, Middle East respiratory
syndrome (MERS) virus, and hepatitis B and C viruses
[14]. To date, number of Chinese herbs and numerous
naturally occurring bioactive compounds have been
reported in revealing the antiviral effect on the influence of
the viral life cycle and replication (Fig. 1). Number of
natural compounds were screened against viral proteins
using in silico methods. The possible target proteins are
main protease (3CLpro, also named 3-chymotrypsin-like
protease), helicase, papain like protease (also named as
PLpro), RNA-dependent RNA polymerase called as RdRp,
and viral spike protein [15].

Current Status of Drug Development
Natural Products (Herbal Medicines)
As the long-durability of antibiotics developed by various

pathogenic microorganisms is a newly emerging problem,
it has developed to control the counterattack of other

microbial pathogens. Therefore, vaccines have limited
efficacy as a therapeutic target for the treatment of various
bacterial and viral infections [16-19]. Scientists and
researchers around the world have made tremendous efforts
to develop preventive therapeutic drugs and vaccines
against COVID-19. Preclinical studies have demonstrated
the potential of multiple responses towards SARS-CoV-2
infection, but large-scale trials are still needed for proper
management and control of COVID-19 spread and devel-
opment as community spread. Therefore, there is an urgent
need to develop potentially effective therapies to treat,
prevent and improve mortality from severe COVID-19
[2, 8]. However, development of drugs and vaccines are a
multi-step, time-consuming and expensive systematic
process, with a high natural attrition rate. In the current
global emergency, the normal speed of drug development
is not acceptable. As a result, there has been a strong
interest in the reuse of existing antiviral drugs, which have
previously been widely used to treat viral infections such as
influenza, Severe Acute Respiratory Syndrome Coron-
avirus (SARS-CoV), human immunodeficiency virus
(HIV), the Middle East Respiratory Syndrome Coronavirus
(MERS-CoV), hepatitis B (HBV), hepatitis C (HCV), and
other pathological antiviral plant based natural and chem-
ically synthesized drugs [9, 13].

Traditional Chinese Medicine (TCM)

Currently various studies and reports are available on use
of TCM products to treat respiratory tract infections for
COVID-19 treatment and preventions [20]. In addition,
through clinical practice and Western medicine research,
TCM is used as the third version of the comprehensive
treatment plan, showing the promising role of China’s
successful battle against COVID-19 [21]. The products
from TCM like ShuFeng JieDu and Lianhua Qingwen
capsules shown to exert effective influenza antiviral effects
and also showed very promising synergistic antiviral
effects with use of Western medicine products [22]. The
patented TCM medicines were recommended aaccording
to the Chinse national guidance provided on treatment of
COVID-19 under medical observation period including the
effective supplementation of Shufengjiedu capsule and
Jinhuaqginggan granules. These formulations prepared using
various plant extracts through TCM were found to be
related to multiple signaling pathways involved during the
treatment of COVID-19 developed due to SARS-CoV-2
infection. Shufengjiedu capsule mainly targeting ERK
pathway, modulating anti-inflammatory and immunomod-
ulation activity, while Jinhuaginggan granules targeting
TNF, MAPK and T cell receptor signaling pathways, and
Lianhuagingwen an TCM formulation with broad-spectrum
antiviral effect and effective to treat influenza virus’s
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Fig. 1 SARS-CoV-2 virus replication and possible effects of TCM and natural products currently under clinical trials (Table S1 and S2)

infection, also inhibited significantly the replication of
SARS-CoV-2 with reduced pro-inflammatory cytokines
production [23]. According to the details and guidelines
provided for use of TCM protocols, there are basically five
types of traditional Chinese medicine. Huoxiang Zhengqi
Wan (Agastache Qi-correcting pills), Fangfeng Tongsheng
Zhiji (Saposhnikoviae heat removal preparation), Lianhua
Qingwen Zhiji (Forsythiae and Honeysuckle flower insect
removal preparations), and Shufeng Jiedu Keli (Wind-ex-
pelling and toxin removal granules). In addition to the use
of these the traditional medicine preparations, the TCM
program also recommends the use of four other Chinese
medicine injections for COVID-19 treatment, including
Xuebijing injections, Shengmai injections, Shenfu injec-
tions and Xiyanping injections [24]. Recently it was found
that the Liu Shen capsule, have been proven to have a wide
spectrum antiviral and immunomodulatory effects and also
known to have effective treatment against SARSCoV-2
[25], some of these currently being studied for clinical
trials which were discussed in Table S1. The current
research data showed that various TCM products and their
combinations had an effective treatment options for
COVID-19. The synergistic effect of TCM with Western
medicine also used as an effective treatment for COVID-19
[22]. However, there are few published research studies
ongoing and underway in clinical trials on TCM and other
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Chinese medicinal products for the treatment of COVID-
19.

Study Design

In this article, we conduct the systematic review on dif-
ferent natural and plant based bioactive compounds
undergoing clinical trials for COVID-19 treatment and
prevention. Here, we evaluated different natural dugs
recently being used in randomized controlled trials (RCTs)
for pandemic COVID-19. Herein, we searched current
clinical trials on natural products as potential therapy for
COVID-19 using www.clinicaltrials.gov and http://www.
chictr.org.cn to identify clinical trials for “COVID19”,
SARS-Cov-2”, Coronavirus, “Natural compounds”,
“Herbal”, “Plant”, “Phenolics”, “Flavonoids”, “Hor-
mones”, “Carotenoids”, “Traditional Chinese Medicine
(TCM)”, “Chinese Drugs”, and “Vitamins” (Fig. 2). All
the interventional trials were included during this study.
We excluded treatment and prevention trials those are not
having the term “COVID19” and “SARS-CoV-2” in the
study title. In this study we independently performed the
data extraction and analysis in triplicates. The methods for
review preformed and described Cochrane Handbook [20]
and methods previously elsewhere [9].
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Fig. 2 Flow chart for methods used for selection of therapies in clinical trials

Discussion

In the context of the current COVID-19 outbreak, we
conducted a systematic review on recent clinical investi-
gations through online registration, analyzed the current
clinical trials under going on COVID-19 therapies mainly
includes natural products and Traditional Chinese
Medicines, as well as other plant based potential thera-
peutic agents used against prevention of COVID-19 by
searching through www.clinicaltrials.gov and http://www.
chictr.org.cn, resulted were presented in Table S1 and S2.
This will help to give recent insights on current investi-
gational advances on natural products as potential targets
with practical guidance for potential future strategies. Total
46 natural drug interventions were identified which mainly
targeted on both the treatment of patients and preventative
strategies to control COVID-19 infection. In this system-
atic review we found that most of the clinical trials are
undergoing on heparin and vitamin C as therapeutic natural
agents and TCM preparations, as an immune booster dur-
ing prevention and treatment of COVID-19. Heparin an
FDA-approved anticoagulant agent which prevents blood
clots caused by certain medical conditions, which may
neutralize SARS-CoV-2, causative viral agent of COVID-
19. The virus SARS-CoV-2 attaches to host human cell by
using its spike protein to ACE2 protein and causing
infection to human cells [26]. However, it was found that
the heparin binds tightly to viral S protein, blocking the

attachment to ACE2 protein of human cells, it potentially
helps to prevent SARS-CoV-2 infection from developing
COVID-19. Heparin, thus considered to possess non-anti-
coagulant effects which might be helpful in management of
COVID-19 through direct antiviral entry and providing
anti-inflammatory mechanism in human cells [26, 27].
Vitamin C (Ascorbic acid) acts as strong antioxidant, anti-
inflammatory and immunomodulator having beneficial
healthy effects in severe and critical illness to human
health. Vitamin C triggers the human vascular integrity and
cellular immunity by serving as cofactor during generation
of endogenous catecholamines. Humans may need more
vitamin C during unhealthy condition or infection due to
formation oxidative stress, severe microbial attack and
sepsis in body. In COVID-19, acute respiratory distress
syndrome (ARDS) and sepsis have developed easily due to
viral infection in human cells, so vitamin C supplemented
with medications can reduce inflammation and vascular
damage in patients having COVID-19 [28, 29]. Thus, only
phase 3 and size more than 300 clinical trials were noted in
this study for these two drugs. We also found that extensive
studies and research were important for analysis of these
studied natural bioactive compounds as potential therapies
against COVID-19 regardless of lack of scientific basis,
insufficient information on use of these bio-active plant
based natural compounds and limited applicability to
mainstream medical practice.
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Recently, there has been no specific approval for the
treatment or prevention of COVID-19 drugs, vaccines or
therapies from FDA and WHO, so many researchers and
scientists are committed to reusing possible antiviral drugs
as potential therapies for COVID-19. To overcome from
this challenging time of pandemic, the researchers and
scientist performing clinical trials on various synthetic,
natural and TCM antimicrobial therapies on COVID-19 in
a safe, compliant, and ethnical manner. Currently intensive
clinical trials of COVID-19 using various drugs are
ongoing around the world and China. However, the factors
such as small sample size, poor drug quality, and long
completion time, many researchers are unable to obtain
reliable and high-quality clinical evidence for COVID-19
treatment. In order to effectively respond to current health
emergencies, further exploration is needed to determine the
best strategies to change the research behavior of against
this COVID-19 pandemic study [30]. The limitations of
this work are to include a smaller sample size of studies
and limited only to natural products and TCM as possible
and potential therapeutic agents for COVID-19 through
online registries under clinical investigation from http://
www.chictr.org and www.clinicaltrials.gov. Given the
evolving nature of recent drug development against
COVID-19, there are many more studies must be needed
and made available through proper clinical trials on TCM
and natural drugs that can strongly studied to design
potential therapies and data points to compare further
developments in the coming months for possible control of
COVID-19 pandemic.

Conclusion

The systematic assessment provided in this study identified
a total of 46 and 64 natural plant-based medicines and
traditional Chinese medicine interventions, respectively,
focusing on prevention strategies and the treatment of
SARS-CoV-2 infection cased COVID-19 in patients
around the globe. The results show that natural compounds
(such as heparin and vitamin C) are effective natural
products and traditional Chinese medicine-based therapies
for combating the COVID-19 and immune boosters.
However, all analytical studies have brought major risks to
bias and have major methodological flaws. Therefore, there
is still a lack of clinical evidence to support the therapeutic
use of these natural accruing heparin and vitamin C. At
present, some randomized clinical trials on natural products
and Chinese medicine are under way, with more rigorous
research design and more participants. However, due to
factors such as small sample size, poor drug quality and
long completion time it’s difficult to find the reliable and
high-quality clinical evidence on COVID-19 treatments.
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