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ARTICLE INFO ABSTRACT

Keywords: The outbreak of emerging infectious pneumonia caused by 2019 Novel Coronavirus (2019-nCoV) has posed an
Chinese patent medicines enormous threat to public health, and traditional Chinese medicine (TCM) have made vast contribution to the
COVID-19 prevention, treatment and rehabilitation of coronavirus disease 19 (COVID-19) among Chinese population. As an
Review

indispensable part of TCM, Chinese patent medicines (CPMs) are highly valued and critically acclaimed in their
campaign to contain and tackle the epidemic, they can achieve considerable effects for both suspected cases
under medical observation period, and confirmed individuals with serious underlying diseases or critical con-
ditions. Given this, based on the Guideline on Diagnosis and Treatment of Coronavirus Disease 2019 in China, the
present review summarized the basic information, clinical evidence and published literatures of recommended
CPMs against COVID-19. The details were thoroughly introduced involving compositions, therapeutic effects,
clinical indications, medication history of CPMs and the profiles of corresponding research. With regard to
infected patients with different stages and syndrome, the preferable potentials and therapeutic mechanism of
CPMs were addressed through the comprehensive collection of relevant literatures and on-going clinical trials.
This study could provide an insight into clinical application and underlying mechanism of recommended CPMs
against COVID-19, with the aim to share the Chinese experience in clinical practice and facilitate scientific
development of TCM, especially CPMs in the fierce battle of COVID-19.

Current evidence

1. Introduction million confirmed cases with COVID-19 worldwide, of these, a total of

277,965 subjects were from the United States [13,14]. According to

From its beginning in December 2019, a cluster of unexplained
pneumonia cases have witnessed and reported in Wuhan City, Hubei
Province, China [1,2]. The cause of the novel coronavirus disease
(COVID-19) is identified as a novel betacoronavirus, named the 2019
novel coronavirus (2019-nCoV), the spread of severe acute respiratory
syndrome has been almost entirely driven by 2019-nCoV via respiratory
droplets, human-to-human transmission, posing pandemic potential
with unfortunate characteristics of strong infectiousness, rapid dis-
semination, long incubation period, and general susceptibility [3-5]. In
subsequent months, the ongoing outbreak of COVID-19 is rapidly
spreading globally and declared as a public health emergency by the
World Health Organization (WHO) [6-8]. As of April 4, 2020, more
than 200 countries sufferred from the expansive spread of the virus
2019-nCoV in a global pandemic with massive and urgent crisis on
healthcare, economic and social systems [9-12], there were over one

official release on April 4, 2020 by National Health Commission of the
People’s Republic of China, more than 80,000 cases had been confirmed
as COVID-19 with 3326 death cases [15].

Currently, the global pandemic of COVID-19 continues to accelerate
and escalate, the health-care systems of different countries are bea-
vering away to contain the virus, therefore, there is urgent need to seek
for effective or adjuvant therapies with excellent safety profiles against
COVID-19 [16-18]. In the theory of traditional Chinese medicine
(TCM), 2019-nCoV infected pneumonia was deemed to the category of
“Pestilence”, and the characteristics of its pathogenesis was “dampness,
toxin, stasis and closure” [19,20]. Over the past few months, TCM ex-
hibited remarkable benefits against COVID-19 in China, and it was
convinced that TCM achieved satisfactory therapeutic superiority for
patients infected by 2019-nCoV with regard to preventive treatment of
diseases, comprehensive therapies and rehabilitation by the
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accumulation of clinical experience and scientific evidence [21,22]. As
recommended in the Guideline on Diagnosis and Treatment of Coronavirus
Disease 2019 (Revised 7th version) which was officially released by
National Health Commission of the People’s Republic of China, TCM
could exert favorable effects for patients with different syndromes and
distinct stages of COVID-19, contributing to infections in the periods of
both medical observation and clinical treatment [23]. Recently, the
latest official data showed that 91.5 % of confirmed subjects with
COVID-19 (74,187 cases) received TCM in China, and increasing results
of clinical observation indicated that the total effective rate of TCM
reached more than 90 % [24]. These promising advantages were as-
sociated with its unique therapeutic principles including syndrome
differentiation and treatment, boosting the individual's endogenous
healing ability, balancing Yin and Yang, various therapies and perso-
nalized treatment in first-line clinic [25,26].

With the development of technology in TCM domain, Chinese
herbal products were transformed into varied dosage forms, Chinese
patent medicines (CPMs) were consumer-near and popular "folk medi-
cine" that contributed to widely application in clinical practice among
Chinese citizens [27,28]. Compared to herbal decoction, CPMs had the
advantages of stable quality, curative efficacy, considerable safety,
rapid absorption, high bioavailability, convenience of taking, carrying
and storing [29,30]. Similarly, as an indispensable part of TCM, CPMs
were substantial utilized in combination with western medicine for the
management of COVID-19, and proposed as adjunctive and therapeutic
options to fight the public health emergency of 2019-nCoV by national
and provincial guidelines in China [31-33]. Given the paucity of pub-
lished English research concerning CPMs against COVID-19 currently,
the present review performed a descriptive analysis of recommended
CPMs from both clinical trials and published literatures, based on the
following aspects: information retrieved from their instructions (com-
positions, therapeutic effects, and clinical indications), medical evi-
dence, pharmacodynamic mechanism, dominant components, applic-
able patients, clinical cautions and so on. As regarding to some types of
CPMs without accessible published evidence for treating 2019-nCoV,
we introduced the relevant results of infectious or health-threatening
diseases. The aim of present review was to provide the scientific basis
and share clinical experiences for promising choices of CPMs against
COVID-19.

2. The profiles of current evidence

First, the comprehensive retrieval of electronic databases in both
Chinese and English (the China National Knowledge Infrastructure
Database, WangFang Database, Sinomed Database, PubMed and
Embase) was performed for collecting the published research from in-
ception to Apr 10, 2020. On the one hand, the following terms of
COVID-19 were adopted: “COVID-19 [Supplementary Concept],” “2019
novel coronavirus”, “COVID19”, “SARS-CoV-2”, “2019-nCoV”, “cor-
onavirus disease 2019”, “coronavirus disease-19”. On the other hand,
the searching terms of CPMs mainly included their Mandarin Chinese
and trade name. The results of literature search were displayed in
Fig. 1A, a total of 28 citations were yielded initially for eight CPMs.
Only one eligible study was in English, focused on the anti-viral and
anti-inflammatory activities of Lianhuagingwen Capsule for treating
COVID-19, which published by the team of distinguished Academician
Nanshan Zhong.

In addition, the on-going clinical trials concerning on CPMs anagist
COVID-19 were supplemented to identify the potential evidence by
utilizing the platform of Chinese Clinical Trial Register (www.chictr.
org.cn/). Ultimately, there were 11 undergoing clinical trials that used
CPMs for the treatment of 2019-nCoV infection, namely, Xiyanping in-

jection (Registration Number: ChiCTR2000030218,
ChiCTR2000030117, ChiCTR2000029756), Lianhua Qingwen Capsule/
Granules  (ChiCTR2000029434, ChiCTR2000029433), Xuebijing
Injection  (ChiCTR2000030388, ChiCTR2000029381), Tanreqing
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Injection/Capsule (ChiCTR2000029432, ChiCTR2000029813),
Reduning  Injection (ChiCTR2000029589), Shenfu  Injection
(ChiCTR2000030043). Taken together, the research type of clinical
trials occupied approximately half proportion in current evidence
(Fig. 1B).

3. Basic information of recommended CPMs against COVID-19

According to aforementioned guidelines of COVID-2019 in China,
totally 14 types of CPMs were officially issued to prevent and treatment
COVID-19, 57.14 % (8 types) of them were Chinese herbal injection,
and others were oral dosage forms of TCM. As illustrated in Fig. 2, there
were different optimal choice among CPMs corresponding to infected
individuals with different stages or TCM syndromes, for example, the
suspected cases under medical observation could receive the CPMs in-
cluding Huoxiang Zhengqi Capsule, Jinhua Qinggan Granules, Lianhua
Qingwen Capsule, Shufeng Jiedu Capsule according to their specific
clinical manifestations and syndrome differentiation in the theory of
TCM. Remarkably, CPMs were often composed by many kinds of Chi-
nese herbal materials, there was a vast difference between their com-
positions among enrolled CPMs, for instance, Xiyanping Injection con-
tained sole active ingredient, whereas Suhexiang Pill was processed
from 15 crude herbs. The relationship of CPMs and their compositions
was depicted in Fig. 3. Further, the details involving compositions,
therapeutic effects, clinical indications for recommended CPMs were
summarized in Table 1, to provide the relative references for clinician
and specialists to control the spread of this fatal disease.

4. Preferable benefits of CPMs for cases under medical
observation

Based on the findings of related review, the CPMs including
Huoxiang Zhengqi Capsule, Jinhua Qinggan Granules, Lianhua Qingwen
Capsule, Shufeng Jiedu Capsule could be presumably as preventive
measure for the patients in the medical observation period [34]. It was
noteworthy that early treatment was essential for suspected or mild
cases, accumulated evidence of bioinformatics, pharmacodynamics and
clinical findings suggested that these multiple component Chinese
herbal products also exerted effects on immune regulation, symptom
improvement, anti-inflammation and so on during the treatment of
COVID-19.

The results of previously pharmacological research indicated that
Huoxiang Zhengqi Capsule or other dosage forms could improve gas-
trointestinal dysfunction, modulate immune responses, and anti-in-
flammation [35]. With regard to the national and provincial guidelines
against COVID-19 in China, Huoxiang Zhengqi Capsule was re-
commended for patients with fatigue and gastrointestinal discomfort
[36]. Through the techniques of network pharmacology and molecular
docking, Huoxiang Zhengqi Oral Liquid could regulate multiple signaling
pathways involving Hepatitis B, small cell lung cancer, non-small cell
lung cancer and inhibit the replication of 2019-nCoV to exhibit the
preventive or therapeutic effects on COVID-19, and its active com-
pounds had definite affinity with angiotensin converting enzyme II
(ACE2) and 3- chymotrypsin-like protease (3CLpro) [37,38].

Compared with other recommended CPMs, Jinhua Qinggan Granules
posed the shorter period of medication history, nevertheless, it was
proved that the application of Jinhua Qinggan Granules could sig-
nificantly alleviate clinical symptoms such as fever, cough, fatigue,
expectoration, and relieve psychological anxiety of mild cases suffered
from COVID-19 [39]. The results of systems biology and bioinformatics
revealed that the mechanism of Jinhua Qinggan granules in the treat-
ment of COVID-19 involving multiple targets, namely MAPK1, CASP3,
TP53, ALB, TNF, IL6, and multiple pathways, which might be related to
antiviral, immune regulation, inflammation inhibition and apoptosis
regulation via PI3K-Akt, HIF-1, TNF, MAPK, NF-kB pathways, and
dominant principles including kaempferol, baicalein and oroxylin A
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Fig. 2. Recommended CPMs and corresponding applicable patients with COVID-19.

could take participate in multiple signal pathways (such as PTGS2,
HSP90AB1, PTGS2, BCL2 and CASP3) by binding with ACE2 [40-42].

Relieving typical symptoms and representative complications, di-
minishing inflammation and infection, the Chinese herbal products of
Lianhua Qingwen Capsule was recognized as an excellent antidote in this
anti-epidemic by adequate clinical and fundamental research [34,43].
According to preliminary clinical evidence of retrospective, multicenter
study and cases reports, for general type patients and suspected cases
with COVID-19, the scheme of Lianhua Qingwen Capsule combined with
western medicine had considerable effective rate without obvious ad-
verse reactions (ADRs), and it could not only improve clinical symp-
toms including fatigue, fever, cough, expectoration, shortness of breath,
chest tightness, poor appetite, etc., but also control the progression of
upper respiratory tract infection, reduce the rate of conversion from
mild into serious status, shorten the duration of hospital stay [44-48].
Similarly, accumulated evidence displayed that its pharmacodynamic
mechanisms were associated with the biological functions involving

anti-inflammation, inhibition of 2019-nCoV replication, affection of
virus morphology, activation of T-cell, molecular response to bacterial
origin, broad-spectrum antivirus, immune regulation and so on
[49-52].

Meanwhile, compared with the control group that only receiving
arbidol, Shufeng Jiedu Capsule combined with arbidol could achieve
favorable effects in the treatment of COVID-19 and without reported
drug-related adverse events, there were significant improvements in
CD** and CD®* T cell subpopulations, white blood cell and CT ima-
ging, antipyretic time, the disappearance time of dry cough, nasal
congestion, pharyngeal pain, fatigue, diarrhea, and the negative con-
version of nucleic acid examination for 2019-nCoV [53,54]. The latest
research investigated the potential targets and mechanisms of Shufeng
Jiedu Capsule for treating COVID-19 via constructing the "drug-com-
ponent-disease-target" network, the results demonstrated that ther-
apeutic mechanism involved a variety of biological processes such as
the interaction of viral proteins with cytokines, with critical proteins as
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IL-6, ALB, MAPK3 [55]. For patients infected 2019-nCoV, the large
amounts of cytokines might be associated with rapidly provoking of
acute respiratory distress syndrome (ARDS), single or multiple organ
failure, and eventually death.

5. Therapeutic potentials for severe or critical patients

Depending on the differentiation of clinical syndromes, the severe
or critical subjects could receive the Chinese herbal injections that
prescribed by Chinese herbalists or doctors, including Xiyanping
Injection, Xuebijing Injection, Reduning Injection, Tanreqging Injection,
Xingnaojing Injection [56]. Among them, only Xiyanping Injection was
applied for treating severe patients, whereas others were also re-
cognized as the complementary choices for critical cases with COVID-
19. Compared with oral administration of TCM, the Chinese herbal
injections possessed the benefits of rapid onset, high bioavailability,
and content accuracy [57], therefore, they were more suitable for the
severe or critical patients with COVID-19.

Some scholars concluded that Xiyanping Injection was reputed as
effective alternative to antibiotics in clinical practice [58]. Modern
pharmacological studies showed that its active ingredient, sulfonated
andrographolide had notable effects of antipyretic, anti-inflammation
to treat various infectious diseases [59]. In addition, prevenient Chinese
research pointed out its clinical advantages that were related to im-
prove respiratory symptoms, inhibit concurrent bacterial infection, and
regulate immune function, superior clinical safety, especially certain
hepatoprotective effects, suggesting it might have potentials to relieve
some drug-induced liver injury during the treatment of COVID-19 for
serious cases [60]. Remarkably, it was reported that andrographolide
sulfonate could ameliorate sepsis in mice through suppressing MAPK,
STAT3 and NF-xB pathways, these pathways also played the important
role in pulmonary diseases [61-63].

The prescription of Xuebijing Injection originated from therapeutic
principles of TCM, that was proposed by famous integrative medicine
emergency experts, Professor Jin-Da Wang, it was approved as second

grade national new medicine for treating sepsis in China over 15 years
[64,65]. In this clinical fight against COVID-19, considerable effects of
Xuebijing injection had been displayed by retrospective study and re-
levant review, the results revealed that Xuebijing injection could pro-
mote the absorption of lung infection, and improve clinical efficacy and
negative rate of nucleic acid [66,67]. Besides, some research demon-
strated its characteristics of multi-target and multi-pathway in treating
COVID-19 based on the approaches of network pharmacology and
molecular docking. Among a series of involved signaling pathways,
such as HIF-1 and PI3K-Akt were represented pathways against COVID-
19 in terms of lung inflammation, virus infection and lung injury. Be-
sides, core targets including TNF, MAPK1, JUN, IL6, STAT3, EGFR, etc.
were closely correlation with the inhibition of cytokine storm in severe
cases, and fatal risk of cytokine storms in the immune system of serious
patients might result in organ failure and even death [68-70].
Reduning Injection was widely utilized to treat upper respiratory
tract infection with multiple functions such as clearing heat, dispelling
wind, and detoxification, and previous pharmacological research pro-
posed that it could ameliorate paraquat-induced acute lung injury in-
volved in regulating AMPK/MAPK/NF-kB signaling pathways [71]. In
this regard to treating COVID-19, Reduning injection might be related to
anti-inflammatory, immunoregulation of active compounds through
multi-target and multi-pathway. On the one hand, the critical targets
were namely PTGS2, PTSG1, CCL2, RELA, NOS2, HMOX1, CASP3, IL6
and MAPK1, some of them belonged to chemokines, which posed the
immune activation profiles of 2019-nCoV. On the other hand, KEGG
pathway enrichment analysis revealed 45 related pathways, mainly IL-
17, C-type lectin receptor, HIF-1 and NF-kB signaling pathways [72,73].
A large number of clinical data had accumulated to confirm superior
efficacy of Tanreqing Injection in the treatment of acute bronchitis
disease, tuberculosis and so on [74,75]. In particular, the severe pa-
tients with COVID-19 suffered similar clinical manifestations of its
dominant diseases. Meanwhile, the underlying mechanism and binding
activity of Tanreqing Injection were elucidated, the results in molecular
level showed that it might be potential as antiviral agent due to critical
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Table 1
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Summary of instructions for recommended CPMs in the Guidelines on Diagnosis and Treatment of COVID-2019.

Name of CPMs

Compositions

Therapeutic effects

Clinical indications

Huoxiang Zhengqi
Capsule

Jinhua Qinggan
Granules

Lianhua Qingwen
Capsule

Shufeng Jiedu
Capsule

Xiyanping Injection

Xuebijing Injection

Reduning Injection

Tanreqing Injection

Xingnaojing
Injection

Suhexiang Pill

Angong Niuhuang
Pill

Shenfu Injection

Guanghuoxiang (Pogostemonis Herba), Zisuye (Perillae
Folium), Baizhi (Angelicae Dahuricae Radix), Baizhu
(Atractylodis Macrocephalae Rhizoma), Chenpi (Citri
Reticulatae Pericarpium), Fabanxia (Pinelliae Rhizoma
Praeparatum), Houpo (Magnoliae Officinalis Cortex),
Fuling (Poria), Jiegeng (Platycodonis Radix), Gancao
(Glycyrrrhizae Radix Et Rhizoma), Dafupi (Arecae
Pericarpium), Dazao (Jujubae Fructus), Shengjiang
(Zingiberis Rhizoma Recens)

Jinyinhua (Lonicerae Japonicae Flos), Shigao (Gypsum
Fibrosum), Mahuang (Ehedraep Herba), Kuxingren
(Armeniacae Seman Amarum), Huangqin (Scutellariae
Radix), Lianqiao (Forsythiae Fructus), Zhebeimu
(Fritillariae Thunbergii Bulbus), Zhimu (Anemarrhenae
Rhizoma), Niubangzi (Arctii Fructus), Qinghao
(Artemisiae Annuae Herba), Bohe (Menthae Haplocalycis
Herba), Gancao (Glycyrrrhizae Radix Et Rhizoma)
Liangiao (Forsythiae Fructus), Jinyinhua (Lonicerae
Japonicae Flos), Mahuang (Ehedraep Herba), Kuxingren
(Armeniacae Seman Amarum), Shigao (Gypsum
Fibrosum), Banlangen (Isatidis Radix), Mianmaguanzhong
(Dryopteridis Crassirhizomatis Rhizoma), Guanghuoxiang
(Pogostemonis Herba), Dahuang (Rhei Radix Et
Rhizoma), Yuxingcao (Houttuyniae Herba), Hongjingtian
(Rhodiolae Crenulatae Radix Et Rhizoma), Bohenao (I-
Menthol), Gancao (Glycyrrrhizae Radix Et Rhizoma)
Huzhang (Polygoni Cuspidati Rhizoma Et Radix),
Lianqgiao (Forsythiae Fructus), Banlangen (Isatidis Radix),
Chaihu (Bupleuri Radix), Baijiangcao (Patriniae Herba),
Mapiancao (Verbenae Herba), Lugen (Phragmitis
Rhizoma), Gancao (Glycyrrrhizae Radix Et Rhizoma)
Andrographolide sulfonates

Honghua (Carthami Flos), Chishao (Paeoniae Radix
Rubra), Chuanxiong (Chuanxiong Rhizoma), Danshen
(Salviae Miltiorrhizae Radix Et Rhizoma), Danggui
(Angelicae Sinensis Radix)

Qinghao (Artemisiae Annuae Herba), Jinyinhua
(Lonicerae Japonicae Flos), Zhizi (Gardeniae Fructus)

Huanggqin (Scutellariae Radix), Xiongdanfen (Bear Bile
Powder), Shanyangjiao (Cornu Caprae Hircus), Jinyinhua
(Lonicerae Japonicae Flos), Liangiao (Forsythiae Fructus)

Shexiang (Moschus), Yujin (Curcumae Radix), Bingpian
(Borneolum Syntheticum), Zhizi (Gardeniae Fructus)

Suhexiang (Styrax), Anxixiang (Benzoinum), Bingpian
(Borneolum Syntheticum), Shuiniujiao Nongsuofen
(Powerered Buffalo Horn Extract), Shexiang (Moschus),
Tanxiang (Santali Albi Lignum), Chenxiang (Aquilariae
Lignum Resinatum), Dingxiang (Caryophylli Flos),
Xiangfu (Cyperi Rhizoma), Muxiang (Aucklandiae Radix),
Ruxiang (Olibanum), Bibo (Piperis Longi Fructus), Baizhu
(Atractylodis Macrocephalae Rhizoma), Hezi (Chebulae
Fructus), Zhusha (Cinnabaris)

Niuhuang (Bovisc Alculus), Shuiniujiao Nongsuofen
(Powerered Buffalo Horn Extract), Shexiang (Moschus),
Zhenzhu (Margarita), Zhusha (Cinnabaris), Xionghuang
(Realgar), Huanglian (Coptidis Rhizama), Huanggin
(Scutellariae Radix), Zhizi (Gardeniae Fructus), Yujin
(Curcumae Radix), Bingpian (Borneolum Syntheticum)
Hongshen (Ginseng Radix Et Rhizoma Rubra), Fuzi
(Aconiti Lateralis Radix Praeparaia)

Relieving exterior and resolving
dampness, regulating Qi and the
middle warmer

Dispelling wind and dispersing
lung, clearing heat and
detoxication

Clearing pestilence and
detoxication, dispersing lung and
dispersing heat

Dispelling wind and clearing heat,
detoxication and relieving sore
throat

Clearing heat and detoxication,
relieving cough and stopping
dysentery

Removing blood stasis and
detoxication

Clearing heat, dispelling wind,
detoxication

Clearing heat, reducing phlegm,
detoxication

Clearing heat and detoxication,
cooling blood and activating blood
circulation, inducing resuscitation

Aromatic resuscitation, promoting
Qi circulation and relieving pain

Clearing heat and detoxication,
relieving convulsion and inducing
resuscitation

Headache and dizziness, stuffiness of chest and
diaphragm, abdominal distention and pain, vomiting and
diarrhea induced by exogenous wind-cold and
endogenous damp stagnation.

Mild symptom of simplex influenza, the syndrome
differentiation of TCM belongs to wind-heat attacking the
lung syndromes, including fever, headache, body aches,
pharyngalgia, cough, aversion to wind or cold, nasal
congestion and rhinorrhea, tongue texture with red,
tongue coating with yellow-thin, rapid pulse.

Influenza belongs to syndrome of noxious heat attacking
lung, including fever or hyperthermia, aversion to cold,

muscles aches, nasal congestion and rhinorrhea, cough,

headache, pharyngeal dryness and pharyngalgia, tongue
texture with red, tongue coating with yellow or yellow-

greasy, etc.

Acute upper respiratory infection belongs to wind-heat
syndrome, including fever, aversion to wind,
pharyngalgia, headache, nasal congestion and rhinorrhea,
cough, etc.

Bronchitis, tonsillitis, bacillary dysentery, etc.

Diseases of warm febrile class, including fever, dyspnea
with rapid and short breath, palpitation, fidgetiness and
other toxin-stasis syndromes, systemic inflammatory
response syndrome induced by infection, and it used as
adjuvant therapy for multiple organ dysfunction
syndrome.

Upper respiratory infection induced by exogenous wind-
heat syndrome, including hyperthermia, slightly aversion
to cold, headache, cough, yellow phlegm, etc.
Wind-warm diseases with lung heat and pulmonary
retention of phlegmopyrexia syndrome, including fever,
cough, ungratifying expectoration of phlegm, sore throat,
thirst, tongue texture with red, tongue coating with
yellow. Early stage of pneumonia, acute bronchitis, acute
exacerbations of chronic bronchitis and upper respiratory
tract infection belong to the above syndromes.

Stroke coma, hemiplegia induced by Qi and blood
adversity, cerebral channels stasis. Traumatic headache,
delirium. Headache, vomiting and diarrhea, coma,
convulsion induced by alcoholism. Cerebral embolism,
acute stage of cerebral hemorrhage, craniocerebral
trauma, acute alcoholism belongs to the above
syndromes.

Phlegm syncope and coma, apoplectic hemiplegia,
inconvenient activity of limbs, heatstroke induced by
phlegm confusing heart syndrome.

Heat diseases including invasion of pericardium by evil,
febrile convulsion, coma and delirium. Apoplectic coma,
encephalitis, cephalomeningitis, toxic encephalopathy,
hematencephalon, septicemia belongs to the above
syndromes.

Syncope syndrome induced by Yang-Qi deficiency
(infectious, hemorrhagic, hypovolemic shock,etc.).

(continued on next page)
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Table 1 (continued)
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Name of CPMs Compositions

Therapeutic effects

Clinical indications

Reviving yang for resuscitation,
tonifying Qi and preventing

Palpitation, asthma, cough, stomachache, diarrhea,
arthralgia induced by Yang deficiency (Qi deficiency).

exhaustion

Shengmai Injection Hongshen (Ginseng Radix Et Rhizoma Rubra), Maidong
(Ophiopogonis Radix), Wuweizi (Schisandrea Chinensis
Fructus)

Shenmai Injection Hongshen (Ginseng Radix Et Rhizoma Rubra), Maidong

(Ophiopogonis Radix)

Tonifying Qi and nourishing Yin,
recovering pulse and preventing
exhaustion

Tonifying Qi and preventing
exhaustion, nourishing Yin and
generating body fluid, activating
pulse

Palpitation, shortness of breath, limbs frosty, old sweat,
barely palpable pulse induced by deficiency of Qi and Yin.
Myocardial infarction, cardiogenic shock, septic shock
and other belongs to the above syndromes.

Shock, coronary heart disease, viral myocarditis, chronic
cor pulmonale, granulocytopenia induced by deficiency of
Qi and Yin. It can improve the immune function of
patients with tumors. When combined with
chemotherapeutic drugs, it has a certain synergistic effect
and can reduce the side effects caused by
chemotherapeutic drugs.

components (kaempferol, quercetin, baicalein luteolin, wogonin, etc.)
had good affinity with 3CLpro of 2019-nCoV. The enrichment analysis
of biological process indicated that the target of Tanreqing injection
involved in inflammatory response, immune system, signal pathway
and apoptosis process. Interesting, the core targets involved IL6, IL1B,
MAPK1, IL10, IL4, CXCLS8, IP10, etc. [76]. This finding was consistent
with former clinical report regarding severe patients with higher level
of IL2, IL7, IL10, GSCF, IP10 in the plasma [77].

The commercialized injectable product of Xingnaojing Injection was
extracted and refined scientifically from classic Chinese emergency
prescription "Angong Niuhuang Pill", it had the functions of clearing heat
and detoxication, cooling blood and activating blood circulation, in-
ducing resuscitation and widely used in the treatment of intracerebral
haemorrhage, cerebral ischemia, and nervous system disorders in China
[78-80]. In view of critical cases with COVID-19 might suffer from
consciousness disturbance, Xingnaojing Injection had major biological
effects to relax the cerebral vascular and protect the mature neuron, in
vivo and in vitro research, it was confirmed that the mechanism of
cerebrovascular protection might be relevant to the activation of PI3K/
Akt/eNOS signaling pathways and the suppression of NLRP3 in-
flammasomes [81,82].

6. Only adjuvant rescue for critical infection

In aforementioned guidelines, five CPMs were recommended as
adjuvant rescue just for critical infections with COVID-19, namely
Suhexiang Pill, Angong Niuhuang Pill, Shenfu Injection, Shengmai
Injection, Shenmai Injection. Currently, there were paucity of accessibly
published evidence concerning on these CPMs and 2019-nCoV si-
multaneously, it was urgent and essential that subsequently clinical
trials or pharmacological research to provide sufficient references for
clinical recommendation. Herein, we brief summarized the findings in
the field of infectious or health-threatening diseases to supplement the
correlative knowledge.

Although both of them were famous Chinese emergency prescrip-
tion and contained same resuscitation-inducing aromatic herbs as
Bingpian (Borneolum Syntheticum), Suhexiang Pill and Angong Niuhuang
Pill were used for patients with opposite syndromes. The former was
adopted to seizures, infantile convulsions and stroke with cold syn-
dromes [83], therefore, Suhexiang Pill might achieve therapeutic ef-
fectiveness for COVID-19 cases with critical conditions such as de-
lirium, phlegm syncope, central nervous depression, and coma or
worsen. Its neuroprotective, anticonvulsant and antioxidative effects
had been proven by fundamental research both in vitro and in vivo,
suggesting its pharmacological mechanism involved the suppression of
JNK hyperactivation and apoptosis, inhibition of EGFR/ERK pathways
and glial cell proliferation, decreasing ROS formation and restoring
mitochondrial function [84-87]. As a recipe of “Liangkai Sanbao” in

TCM theory, the latter was recognized to treat heat diseases only, in-
cluding acute ischemic stroke, viral encephalitis, acute hemorrhagic
stroke, and trauma brain injury, Angong Niuhuang Pill could play de-
sirable role for treating critical infections with 2019-nCoV in attenu-
ating the negative symptoms including hyperthermia, stupor, coma, etc.
[88]. Meanwhile, based on the research was conducted on a high-fat
and vitamin D3-induced rodent model of atherosclerosis, the results
presented that Angong Niuhuang Pill had antiplatelet aggregation, lipid
regulatory, antioxidant, anti-inflammatory and anti-apoptotic proper-
ties contributing to robust ant-atherosclerosis and cardio-protective
effects [89], which might be beneficial for critical cases with cardio-
vascular and cerebrovascular diseases. The mechanisms of Angong
Niuhuang Pill exhibited the neuroprotection was related to depressed
Bax/Bcl-2 ratio and caspase-3 level, resulting the inhibition of apoptotic
cell [90].

Three ginseng containing formulations, Shenfu Injection, Shengmai
Injection and Shenmai Injection had similar therapeutic effects of to-
nifying Qi and preventing exhaustion, they could be adjuvant rescue
and alternative treatment of COVID-19 patients with septic shock, viral
myocarditis, and cardiogenic shock in clinical practice [91-93]. For
example, in rabbits with LPS-induced septic shock, Shenfu injection
could increase mean arterial pressure, decrease the serum lactate de-
hydrogenase (LDH), aspartate aminotransferase (AST), and glutamate
transaminase (ALT) levels, improve the tissue morphology of heart,
liver and kidney, and increase the contents of ATP and taurine in the
heart tissue during septic shock [94]. Besides, previous studies de-
monstrated that Shenfu Injection, Shengmai Injection and Shenmai In-
jection were associated with protective effects on lung ischemia-re-
perfusion injury, reducing chemotherapy-induced adverse effects, and
promoting cellular immunity and cognitive dysfunction and so on,
presumably, these clinical functions might improve symptoms of cri-
tical patients with COVID-19 in terms of lung inflammation, virus in-
fection, drug-induced disease lung injury [95-98].

7. Discussion

Since the globally health-care-associated outbreaks of 2019-nCoV,
in China, the implementing “attach equal importance to TCM and
Western medicine” policy in clinical practice exerted essential effects
for treating COVID-19 [99,100]. Based on unique guiding principles of
syndrome differentiation and treatment in TCM, its clinical superiority
had considerable recognition and public acclaim in the furious battle
for 2019-nCoV, the cumulative number of research revealed that its
curative advantages involved in whole treatment process, namely pre-
vent disease progression, alleviate clinical symptoms, improve the
hospital stay and negative results of nucleic acid detection, and pro-
mote the physical recovery [21,22,101]. Notably, the majority of en-
rolled CPMs possessed the medical history approximately 20 years in
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clinical practice among Chinese citizens, therefore, the clinical appli-
cations of CPMs to tackle the epidemic were with definite therapeutic
effects, clinical basis, social recognition and other superior factors. For
example, Huoxiang Zhengqi Capsule and Lianhua Qingwen Capsule was
over-the-counter medicines, and some CPMs were covered by national
lists of essential medicine and basic insurance program in China.

Regarding suspected and mild patients with COVID-19, we calcu-
lated the frequency of compositions for each CPMs, the results revealed
that the crude herbs with the higher frequency of recommended CPMs
were Jinyinhua (Lonicerae Japonicae Flos), Liangiao (Forsythiae
Fructus) and Gancao (Glycyrrrhizae Radix Et Rhizoma), and they all
had therapeutic effects of clearing heat and detoxication, which could
bring potential for the prevention and treatment of 2019-nCoV. For
instance, phillyrin, the natural lignan of Liangiao, had antibacterial,
anti-quorum sensing and anti-inflammatory activities for the control of
infectious pathogens via the regulation the MyD88/IxkBa/NF-kB sig-
nalling pathway, decrease the virus titers and IkBa, IL-1f3, IL-6, TNF-a
levels, reduction the expression of influenza hemagglutinin protein, and
attenuation of lung tissue damage [102-104]. With regard to severe
cases, the Chinses herbal injections could obviously alleviate clinical
symptoms and correct complications. In particular, Xuebijing injection
was widely used for treating patients with critical diseases including
sepsis, severe pneumonia, severe acute pancreatitis, infection-induced
systemic inflammatory response syndrome, chronic obstructive pul-
monary disease (COPD), ARDS, multiple organ dysfunction syndrome
(MODS) and so on [104,105]. Moreover, our study highlighted that its
clinical beneficial effects in severe cases was closely associated with the
inhibition of cytokine storm, improve virus infection and lung injury,
superior binding activities with 3CLpro and ACE2. In addition, three
types of recommended herbal injectable dosage forms contained Hon-
gshen (Ginseng Radix Et Rhizoma Rubra), ginseng was generally known
for its tonic properties, and previous findings also suggested it might be
a promising supplemental remedy against infectious diseases, this ad-
ministration of ginseng could fast and accurate adjust excess or defi-
ciency between Yin or Yang and restore their balance among critical
patients [106-108].

When great attention was paid to the application of TCM in real-
world, there were growing concerns related to the potential toxicity or
inevitable ADRs of herbal medicines. The results of pharmacovigilance
pointed out the risk factors of ADRs triggered by TCM including re-
sponsible Chinese materia medica, susceptible patients and clinical
administration [109]. In this regard, our research should emphasize the
following aspects, including poisonous composition, the safety status of
Chinese herbal injection, special population, and irrational drug use.
First, Angong Niuhuang Pill contained cinnabar (HgS) and realgar
(As,S;) which were correlated to hepatorenal toxicity [110]. Fuzi
(Aconiti Lateralis Radix Praeparaia) in Shenfu Injection was associated
with narrow therapeutic window, its cardiac ADRs has been frequently
observed that mainly manifested as palpitations, hypotension, ar-
rhythmia, ventricular fibrillation, and even shock [111,112]. Second,
compared with other dosage forms of TCM medications, Chinese herbal
injections were associated with the higher risk of ADRs, especially
serious side effects [113,114]. Therefore, during the treatment of
COVID-19, corresponding measures including drug safety monitoring
and risk management for CPMs should be strengthened to achieve op-
timal benefits and minimal hazards. Third, the available evidence
highlighted that special population including children, gravida and el-
derly people were particularly vulnerable to unfavorable drug re-
sponses, because their pharmacokinetic and pharmacodynamic profiles
differed from the general population [115]. Indeed, clinical medication
was complicated, the irrational uses reflected in misuse or abuse ap-
plication of CPMs, overdose, repeated medication, dissolvant mismatch,
pharmacologic antagonism, pharmaceutical incompatibility, herb-drug
interaction and inappropriate syndrome differentiations and so on,
these factors all would be culminating in drug-induced risk. The se-
lection of treatments for individuals infected 2019-nCoV should be
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consistent with the theory of TCM. For example, it was not suitable to
receive tonic herbs and Lianhua Qiwen Capsule for cases with COVID-19
simultaneously. Besides, Huoxiang Zhengqi Liquid contained ethanol,
which could cause disulfiram-like reaction combined with cephazolin,
cefoperazone, cefoperazone and sulbactam, latamoxef and so on [116].
To overall contain the COVID-19 pandemic, except for support medi-
cation and equipment supply, we suggested that pharmacists should
play important role in the guarantee of medication safety including
prescription checking and the rational use of CPMs.

Several limitations of our study should be noted. Unsatisfactory,
there were lack of published research concerning on both COVID-19
and some recommended CPMs, such as those were only adjuvant rescue
for critical infection (Suhexiang Pill, Angong Niuhuang Pill, Shenfu
Injection, Shengmai Injection, Shenmai Injection). Thus, clinical benefits
and therapeutic mechanism of CPMs against COVID-19 should be
substantiated further confirmed and illustrated by the well-designed
fundamental studies. Present review only focused on the recommended
CPMs for treating COVID-19, except for the enrolled CPMs, it was no-
teworthy that plenty of prescriptions in TCM that were crucial to the
prevention and management of COVID-2019, such as QingFei Paidu
decoction, the relevant retrospective study showed that Qingfei Paidu
decoction combined with western medicine in the treatment of COVID-
19 was more effective than patients receiving western medicine alone,
which can significantly shorten the hospitalization, improve clinical
symptom and imaging results [117].

In conclusion, the present study was devoted to summarize the
comprehensive information and updated evidence of recommended
CPMs for different suitable patients with COVID-19. As accessible, ef-
ficient and modern products of TCM, CPMs played an indispensable role
in the prevention and treatment of this epidemic diseases, it could be an
alternative approach against COVID-19 in both suspected cases and
high-risk population. In order to share Chinese experiences in clinical
practice and provide scientific references for the international health
systems, the continued evidence was still needed to support existing
therapies of CPMs for 2019-nCoV.
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