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Abstract

Traditional Chinese Medicine (TCM) is a complete medical system that has evolved over millennia to include practices
and procedures such as acupuncture, herbal medicine, manual therapies, nutrition, and mind-body therapies such as
gi gong. In modern-day China and other Asian countries, TCM is a medical subspecialty utilized alongside western bio-
medicine. During the current Coronavirus Disease 19 (COVID-19) pandemic, TCM and TCM herbal medicine is being
used and a number of single herbs and combination formulas have significant bioactivity and therapeutic potential.
The purpose of this paper is to highlight the use of TCM in the treatment of COVID-19. This commentary provides

the reader with a concise background on COVID-19 and summarizes TCM concepts including identification, pattern
diagnosis, and treatment principles commonly used for the treatment of viral influenza-like diseases. It also highlights

some of the challenges and potential for using TCM in an integrated medical setting.
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Background
COVID-19: Epidemiology and Clinical characteristics
A novel coronavirus disease identified in 2019 was named
by the World Health Organization following a series
of reported pneumonia cases in Wuhan, the capital of
Hubei province in China, in December 2019 [1, 2]. Coro-
navirus disease 19 (COVID-19) was subsequently classi-
fied and renamed, Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2), by the International Com-
mittee on Taxonomy of Viruses. COVID-19 was formally
characterized as a pandemic on 11 March 2020 [1, 2].
In the literature and clinic, the terms COVID, COVID-
19, COVID-positive, and/or SARS-CoV-2 are frequently
used interchangeably.

Coronaviruses are helical ribonucleic acid (RNA)-
based viruses that have a large genome. They are capa-
ble of infecting humans and have a range of other
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mammalian hosts besides humans, including bats, and
birds [2]. Coronaviruses are named for their spikey sur-
face proteins that resemble a crown (Latin corona); these
are one of several structural proteins [3, 4]. The SARS-
CoV-2 virus is thought to enter the cell via angiotensin
converting enzyme 2, a transmembrane protein in type-2
pneumocytes that are found in the alveoli, nasal goblet
cells, and intestinal epithelial cells [2-5]. It is thought
that the virus preferentially infects the type-2 pneumo-
cytes in the lungs, but may concurrently infect intestinal
epithelial cells [5].

Transmission of COVID occurs through respiratory
droplet cells and likely via aerosolization and asymp-
tomatic spread [6, 7]. Viral replication of COVID in
humans triggers innate and adaptive immune responses
promoting an influx of activated neutrophils and inflam-
matory macrophages, monocytes, and antibodies [8].
COVID-positive patients present with a wide variety of
common influenza (flu)-like symptoms, and patients may
present with some but not all of the following symptoms:
fever, dry cough, sore throat, myalgia, fatigue, shortness
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of breath, nasal congestion, headache, chills, diarrhea,
nausea, vomiting. While the majority of patients infected
with COVID-19 suffer from mild flu-like symptoms
that commonly resolve within a few days up to a couple
weeks, all patients—but particularly those with chronic
cardiovascular conditions, type-2 diabetes, chronic res-
piratory diseases, cancer, and people above 60 years of
age—are at risk of a more severe disease course and even
death [9]. Progressive and moderate to severe COVID-
19 symptoms include worsening pneumonia that may
lead to acute respiratory distress syndrome, respiratory
failure, acute cardiac injury, and heart failure. Additional
complications include sepsis, acute kidney injury, aci-
dosis, and risk of secondary infections, all of which can
result in a serious disease course and/or death [9-11].

Therapeutic options for the treatment of COVID-19

At present there are no curative treatments for COVID-
19. Treatment is symptomatic and supportive, and may
include oxygen therapy, mechanical ventilation, hemo-
dynamic support, medical treatment with antimicrobial,
antiviral, or other pharmaceutical drugs, as well as the
interventional and medical management of other com-
plications in the patient with severe COVID [9, 10, 12].
In many countries, including China, France, Italy, and
the United States, patients may also receive off-label,
compassionate-use therapies, or clinical trial therapies
including antivirals, aminoquinoline antimalarial, conva-
lescent plasma, steroid, anti-interleukin-6 inhibitors, and
other pharmacologic drug therapies [13—17]. Recently a
number of vaccines have been approved for emergency
use in the US and countries such as the United Kingdom
and France. These are based on interim data from clini-
cal trials of newly developed vaccines [18, 19]. In China
and other Asian countries that utilize TCM, there have
also been studies of TCM therapies and herbal medicine
for the treatment of COVID-19 [20-24]. When applying
TCM herbal medicine, familiarity with TCM theory is
required. This paper provides the reader with a concise
background on TCM herbal medicine theory and prac-
tice and discusses its potential in the treatment arma-
mentarium for COVID-19.

Traditional Chinese medicine principles

The clinical application of traditional Chinese herbal
medicine requires a thorough understanding of TCM
theory. TCM herbal medicines are comprised of any
number of primarily botanical ingredients that are com-
bined together in a formula and administered to patients
as treatment for symptoms and diagnoses according to
TCM. For the reader unfamiliar with TCM this means
the patient has both a biomedical diagnosis and a TCM
pattern diagnosis. Traditional Chinese herbal medicine
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has evolved over millennia, during which the Chinese
materia medica have been continually added to and
modified by doctors of traditional medicine. In the mod-
ern-day People’s Republic of China (PRC), TCM is com-
monly used both alone and in combination with western
biomedical pharmaceutical medicines and treatments.
Similar branches of traditional Asian medicine are used
in South Korea, Japan, and other Asian countries [25].

The most common route of administration of TCM
herbal formulas is oral, and oral delivery forms include
teas, decoctions, granules, tablets, and capsules. Fre-
quently used formulas are also available as premade pat-
ent formulas (usually tablets or capsules) [26]. In China
and other Asian countries, TCM is a medical subspe-
cialty commonly utilized in the healthcare system in
hospital, academic, and ambulatory settings and during
the COVID-19 pandemic, TCM herbal medicine (along
with procedures to treat symptoms such as acupuncture)
is being used in combination with biomedical pharma-
cologc and other medical approaches as supportive care
treatment for COVID patients [21, 22].

Pattern diagnosis of viral influenza-like disorders
according to TCM
The treatment of viral flu-like disorders has been rec-
ognized for a long time in TCM. The foundational text
that established core clinical theories on the treatment
of flu-like illnesses is, The Discussion of Cold-Induced
Disorders (Shang han za bing lun commonly called Shang
Han Lun), written by Zhang Zhong-jing at the end of the
Han Dynasty (206 BCE-220 CE). This text was utilized
for many years until the emergence of the Warm-Febrile
School or Wen Bing School in the eighteenth century.
The most important text from the Wen Bing School is,
Systematic Differentiation of Warm Diseases (Wen bing
tiao bian), and modern TCM theory and herbal formulas
derived and adapted from this text are commonly used to
treat acute viral flu-like symptoms and disorders [26].

Foundations of TCM diagnosis includes clinical pres-
entation identification, pattern diagnosis, and application
of the appropriate therapy based on treatment principles.
Prophylaxis of diseases and treatment adaptation/indi-
vidualization are core tenets of TCM practice whether
herbal medicines or procedures are used alone or in com-
bination with biomedical treatments. For the treatment
of patients with COVID-19, a few national Chinese treat-
ment guidelines were released containing TCM thera-
peutics. For recommended TCM herbal medicines in the
guidelines, there are slight variations in the formulas and
treatment principles but variations are not uncommon in
the context of TCM or general clinical practice.

The main clinical presentation stages of COVID-19
include: prevention stage (prevention and asymptomatic
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patients), early-stage (mild flu-like symptoms), later-
stage (pneumonia symptoms), and recovery (convales-
cence) [21-23]. Once a patient’s clinical presentation
is classified, a pattern diagnosis is then made. For early
stage presentations some common patterns include sore
throat, fever, and cough (called pattern 1 for the pur-
poses of this paper). Pattern 2 includes pattern 1 symp-
toms plus headache and myalgia, and pattern 3 includes
aforementioned symptoms with nausea, vomiting, or
diarrhea. With each pattern diagnosis, an appropriate
TCM herbal medicine and other treatments are pre-
scribed. The treatment principle corresponding to early-
stage pattern 1 symptoms is to ‘release the exterior’ The
treatment principle of ‘releasing the exterior and clear-
ing heat’ is suggested for pattern 2, and the principles of
‘dispelling dampness and reducing toxic heat’ are used for
pattern 3. In patients who present or progress to later-
stage, pneumonia-like symptoms, treatment principles
include ‘eliminating damp-heat, ‘reducing toxic stagna-
tion, and/or ‘rescuing the exterior TCM treatment prin-
ciples and herbal formulas used for patients recovering
from COVID-19 are designed to ‘supplement and heal
the lungs’ or ‘restore fluids and support lung and spleen
qi (energy)’ [21-24]. Table 1 outlines TCM Principles for
the treatment of the flu-like symptoms and patterns com-
monly seen in symptomatic patients with COVID-19.

Utility of TCM in COVID, research challenges,

and advancing TCM

The COVID-19 treatment guidelines and TCM principles
used by practitioners of TCM in China and throughout
the world underscore the utility and promise of TCM as
medical treatment and underscores the continued chal-
lenges of research and TCM clinical practice in an inte-
grated medical setting. There have been a few case series’
describing the TCM therapies used in the treatment
of patients with COVID-19 such as those as described
by Ren et al. and Wan et al. [27, 28]. Ren et al. reported
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detailed data characterizing 102 COVID cases in patients
who presented with mild symptoms who were treated
with medicines including TCM. The authors reported
that “clinical symptom disappearance time was shortened
by 2 days, the recovery time of body temperature was
shortened by 1.7 days, the average length of stay in hospi-
tal was shortened by 2.2 days” in patients with early stage
symptoms. The authors concluded that early intervention
with TCM herbal medicine may delay disease progression
and improve cure rates, offering various potential mecha-
nisms of action to explain the formulas’ helpfulness such
as, “Treatment practice of COVID-19 showed that early
intervention of TCM is important way to improve cure
rate, shorten the course of disease, delay disease progres-
sion and reduce mortality rate. Furthermore, the rea-
son why TCM works is not only to inhibit the virus, but
might block the infection, regulate the immune response,
cut off the inflammatory storm, and promote the repair
of the body. Moreover, the prevention and control meas-
ures of COVID-19 fully reflect the ideology of ‘preventive
treatment of disease™ [27, 29]. Wan et al. recently pub-
lished a case series describing the management of Chi-
nese COVID-19 patients from Hubei. This analysis of 135
COVID-positive hospitalized patients in Chonggqing (a
region northeast to Wuhan in Hubei) demonstrated that
135 [100%] patients received antiviral therapy, 59 [43.7%]
received antibacterial therapy, 36 [26.7%] received corti-
costeroids, and 124 [91.8%] received TCM [28].

These series show the clinical course and treatment
of patients with COVID using TCM and also highlights
some of the single herbal ingredients that are used in the
formulas. It also brings to light the challenges that are
faced when studying TCM herbal medicine. From a bio-
medical pharmacologic reductionist approach, the study
of single ingredients or individual molecular compounds
continues to be the gold standard, and allows us to look
at the mechanism of action of a single agent. For exam-
ple the molecular analysis of single herbs such as Radix

Table 1 TCM principles and pattern diagnosis for the treatment of viral influenza-like disorders

Clinical stage Common clinical symptoms

Pattern diagnosis

Treatment principle

Prevention Healthy or Asymptomatic

Early Mild symptoms including sore throat,
cough, fever, headache, myalgia, nausea
and vomiting, diarrhea, shortness of

breath

Late Any/all of the above with worsening
pneumonia symptoms and worsening of
laboratory and/or radiographic findings

Closed interior and abandoned exterior

Recovery Sequelae of symptoms

Deficiency of lung and spleen

Not applicable

Wind cold

Wind heat

Intermittent cold and heat

Damp heat obstructing the lung
Internal blockage of epidemic toxin

Qi and yin deficiency

Support normal gi, supplement the organs
Release the exterior

Release the exterior and clear heat

Dispel dampness

Eliminate damp-heat

Reduce toxic stagnation

Rescue the exterior

Supplement and heal the lungs

Restore fluids and support lung and spleen
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scutellariae (common name-skullcap or Huang gin) and
Radix astragali (common name- astragalus or Huang
qi) demonstrate that these botanicals have broad antivi-
ral activity in-vitro [30, 31]. Compounds found in Radix
scutellariae, such as the flavonoid baicalin and other
phytochemicals, have antiviral activity and have been
shown to reduce autophagosome formation via reduc-
tion of cellular lipids [32]. A recent study demonstrated
inhibition of HIN1 influenza viral activity by flavonoids
extracted from Radix scutellariae [33]. Radix astragali
has been shown to contain bioactive molecules including
alkaloids, flavonoids, saponins, and triterpene glycosides
and extracts of Radix Astragali have been shown to exert
pharmacologic activity on the cardiovascular, hepatic,
immune, and respiratory systems [34—36]. A recent com-
prehensive review by Zhang et al. describes its traditional
use, chemical constituents, and some of its pharmacolog-
ical effects. For example, Radix Astragali has been shown
to enhance humoral and cellular immunity in animal
models, with potent antiviral activity in-vitro and in-vivo
[34-36].

Research that evaluates complete TCM herbal formulas
rather than single herbs is also of particular importance.
Li et al. recently published results of an in-vitro examina-
tion of the antiviral activity of Lian hua qing wen (LH),
a TCM patent medicine comprised of 13 herbs, which is
a recommended TCM COVID treatment according to
the PRC Guideline [22, 23]. In the in-vitro analysis the
results demonstrated that treatment of Vero E6 cells with
LH resulted in an inhibition of SARS-CoV-2 replication
and a corresponding reduction in the pro-inflammatory
cytokines, tumor necrosis factor-alpha, interleukin-6,
monocyte chemoattractant protein 1 (CCL-2/MCP-1)
and CXCL-10/IP-10 at the mRNA level [37]. Another
in-vitro study screened and identified TCM botanicals
with potential to act against SARS-CoV-2 by inhibit-
ing proteins essential to viral entry and replication, such
as papain-like protease and spike protein. The authors
screened and isolated several molecules from a wide
variety of TCM herbs and demonstrated that these may
have potent antiviral and immune modulating properties
and further research is needed to confirm whether these
isolated molecules behave similarly when combined
together [38].

Faced with these unknowns and because of the current
coronavirus pandemic, we are compelled to ask: how can
we start to perform controlled clinical trials of agents
such as TCM herbal medicines without reducing these
formulas to a single molecule? Can the integrity of TCM
medicine, which emphasizes the idiosyncrasy of its indi-
vidual patients, be maintained in the face of rigorous ran-
domized clinical trial design, which reduces its subjects
to homogenized comparison groups? A recent viewpoint
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written by Dr. Andre Kalil comments on the importance
of utilizing adaptive clinical trial designs during a pan-
demic, that are “able to rapidly accept or reject multiple
experimental therapies throughout the trial, while being
adequately powered for meaningful clinical outcomes”
[13]. Could a TCM herbal formula be included as a
potential therapy to be tested?

Conclusions

COVID-19 is an ongoing pandemic with no curative
treatment. Treatment of hospitalized patients with symp-
tomatic COVID relies on supportive care, including
oxygenation, mechanical ventilation, hemodynamic sup-
port, and management of comorbidities and complica-
tions. Examples of proposed therapies for the treatment
of COVID include antiviral, aminoquinoline antimalarial,
antimicrobial, interleukin-6, and plasma-based treat-
ments that are currently being tested for their safety and
effectiveness in the treatment of advanced pneumonia,
acute respiratory distress, and other effects of COVID
infection. New vaccines have been developed and
approved for emergency use in many countries. Tradi-
tional Chinese Medicine herbal formulas are comprised
of numerous ingredients that are most commonly taken
orally. They are formulated and applied based on TCM
principles including clinical stage presentation identifica-
tion, pattern diagnosis selection, and treatment applica-
tion based on TCM treatment principles. TCM herbal
medicine has been used in China to treat COVID-19
patients with various symptoms across a range of disease
risk and severity. Positive outcomes of TCM treatment
have been reported, but similarly to western biomedi-
cines, continual monitoring of adverse events and safety
are essential for all herbal and drug agents. Individual
herbs and their phytoactive components have shown
antiviral and immune modulation properties in research
laboratory settings, and serious consideration should be
given to further, rigorous scientific study of promising
TCM herbal medicines outside of China, as potential
treatments for this disease.
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