
O R I G I N A L  R E S E A R C H

Analysis on the Selection of Herbs in TCM 
COVID-19 Treatment Protocols Between Malaysia 
and China
Xing Wang1,*, Jing Wang2,*, Fang Pang3

1M. Kandiah Faculty of Medicine and Health Sciences, Universiti Tunku Abdul Rahman, Kajang, Selangor, Malaysia; 2Department of Ophthalmology, 
Hospital of Chengdu University of Traditional Chinese Medicine, Chengdu, Sichuan, People’s Republic of China; 3College of Traditional Chinese 
Medicine, Chongqing Medicine University, Chongqing, People’s Republic of China

*These authors contributed equally to this work 

Correspondence: Fang Pang, College of Traditional Chinese Medicine, Chongqing Medical University, 1 Medical College Road, Chongqing, 400016, 
People’s Republic of China, Email pangfang19899@stu.cqmu.edu.cn 

Objective: Both Malaysian and Chinese populations have benefited from the utilization of Traditional Chinese Medicine (TCM) in 
the treatment of COVID-19. This study aims to analyze the herb selection in TCM COVID-19 treatment protocols employed by 
Malaysia and China.
Methods: Based on TCM theories, a comparative analysis was conducted on the treatment protocols of the two countries. This 
analysis encompassed syndrome differentiation and classification, therapeutic principles and formulas, as well as herb characteristics. 
The herbs within the protocols were subjected to frequency statistics and cluster analysis using SPSS 25, and network analysis was 
performed using SPSS Modeler 18.0 software.
Results: The properties (cold, warm, ping and bitter, pungent, sweet) and meridian (lung, stomach, spleen) associated with the herbs 
in both protocols exhibit fundamental similarities. Furthermore, the propensity for selecting pairs of herbs is also consistent. The herb 
pairs selected also have the same propensity. The clustering results reveal six categories, of which in the two protocols are good. The 
top three herb-pairs in Malaysian Protocols are Gan Cao - Yi Yi Ren, Ban Xia - Gan Cao, Chen Pi - Gan Cao, while the top three in 
Chinese Protocol are Huo Xiang - Ma Huang, Shi Gao - Gan Cao, Cang Zhu - Gan Cao.
Conclusion: Characteristics of herbs in Both Malaysian and Chinese Protocols herb reflect the advantages and regional adaptation of 
TCM principles. These findings offer valuable guidance in the application of herbs or herb pairs for the treatment of COVID-19.
Keywords: COVID-19, TCM protocol, herbs and formulas, Malaysia, China

Coronavirus disease-2019 (COVID-19) is a rapidly spreading acute respiratory infectious disease worldwide. As 
of 24 July 2023, there have been 768,654,968 global confirmed cases of COVID-19, including 6,953,483 fatality cases 
reported to WHO.1 The pathogenesis of COVID-19 involves three main inflammatory processes: local manifestations of 
classical general inflammation, acute systemic inflammation, and chronic low-intensity systemic inflammation.2,3 OVID- 
19 originated from the SARS-CoV-2 outbreak. The infection’s pathological process in humans ranges from mild symptoms 
to severe organ failure.4 SARS-CoV-2 replicates within epithelial cells, migrating from the airways to alveolar cells in the 
lungs, triggering a robust immune response. Recent advances in medicine, biology, and medicine have enabled a better 
understanding of COVID-19-causing virus’ structure, function, life cycle, and pathophysiology. Few specific antiviral 
drugs are available for treating SARS-CoV-2 infection, and therapeutic trials are exploring molecular mechanisms and 
genomic organization.5 Convalescent plasma therapy has been significant in managing COVID-19 patients.6,7 COVID-19 
mRNA vaccines are gaining attention due to their potential for broad application, rapid development cycles, ease of 
industrialization, simple production processes, adaptability to new variants, and capacity to induce stronger immune 
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responses.8–10 Additionally, microRNAs play a crucial role in antiviral immunity against COVID-19.11 However, effective 
clinical treatment for the entire course of COVID-19 remains limited.

Since the occurrence of COVID-19, Traditional Chinese Medicine (TCM) has made a significant contribution to 
preventing and managing the epidemic. Malaysia, a country where TCM is widely applicated, has adopted TCM treatment 
as complementary medicine in prevention and treatment of COVID-19. In September 2021, the Malaysian Chinese 
Medicine Society of Epidemic Control and Prevention (CMEC) published the “Chinese Medicine Practice Guidelines 
for Malaysia (3rd Trial Version)” (Abbreviated as “Malaysian Protocol”)12. Similarly, in China, the COVID-19 treatment 
protocol was updated to the 9th version on March 15, 2022. Both countries benefit from TCM for the COVID-19 treatment. 
This study aims to compare syndrome differentiation and classification, therapeutic principles and formulas, the character
istics of herbs in Malaysian TCM COVID-19 treatment Protocol with the TCM treatment protocol in the “Protocol for the 
Treatment of COVID-19 (the 9th Trial Version) published by the National Health Commission of China and National 
Administration of Traditional Chinese Medicine of China (Abbreviated as “Chinese Protocol”),13 in order to enhance our 
understanding of the application of Chinese herbal medicine in disease treatment.

Syndrome Differentiation and Classification
In terms of TCM treatment for confirmed patients, both Protocols categorize patients into five periods based on disease 
severity: mild, normal, severe, critical and recovery. Based on this, the Malaysian Protocol has subdivided the treatment 
into five clinical grades according to the “Guidelines for the Clinical Management of Adult and Paediatric Patients with 
Coronavirus disease-2019” issued by the Ministry of Health (Malaysia).12 For example, mild patients are divided into 
clinical grade 1 and grade 2, which were classified as non-clinical symptom type, dampness-turbidity bias pattern, 
dampness constraint of lung pattern, damp-heat constraint of lung pattern, heat-toxin attacking the lung pattern. The 
moderate type was classified as damp-heat accumulation in the lung pattern. The severe type was classified as epidemic 
toxin blocking the lung pattern. The critical type was classified as lung blocking and asthma pattern. The patients in the 
convalescence period were classified as spleen-stomach qi deficiency with phlegm-dampness accumulation of lung 
pattern and lung-spleen qi deficiency pattern. In contrast, Chinese Protocol designates mild patients with cold-damp 
constraint in the lung pattern and damp-heat accumulation in the lung pattern. Moderate patients were classified as damp- 
toxin constraint in the lung pattern, cold-damp obstructing the lung pattern, and epidemic toxin with dryness pattern. 
Severe patients were identified as epidemic toxin blocking the lung pattern and blazing of both qi and yin. Critical 
patients were identified as internal blockage and external desertion pattern. Patients in the convalescence period were 
identified as lung-spleen qi deficiency pattern and deficiency of both qi and yin pattern.

Therapeutic Principles and Formulas
Based on the classification and clinical manifestations of COVID-19 as outlined in the Malaysian Protocol, the specific 
therapeutic principles and formulas are as follows (Table 1).

In China, given the extensive utilization of TCM and substantial pre-clinical and clinical research, various clinical 
stages of COVID-19 are dominated by proprietary Chinese medicines or self-prescribed formulas (Table 2). Additionally, 
the latest Chinese Protocol includes recommended acupuncture and moxibustion treatments for each period.

Analysis of Herbs
Analysis of Frequency, Properties and Meridian of Herbs
Analysis of Frequency
In the Malaysian Protocol, a total of ten formulas were compiled, incorporating 81 kinds of herbs. The top 4 herbs in 
terms of frequency are Yi Yi Ren (8), Gan Cao (8), Fu Ling (6), Bai Zhu (6), Ban Xia (6), Chen Pi (6), Jie Geng (6), Xing 
Ren (5), Bai Kou Ren (5), Bo He (4), Zi Su (4), Lu Gen (4), Ren Shen (4). In the Chinese Protocol, ten formulas were 
collated, utilizing 63 different herbs. The top 4 herbs in terms of frequency of use are Gan Cao (7), Shi Gao (6), Huo 
Xiang (6), Ma Huang (5), Cang Zhu (5), Xing Ren (4), Fu Ling (4), Ting Li Zi (4), Hou Pu (4), Cao Guo (4) (Table 3).
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Distribution of the Four Qi in TCM
Within the herbs of the Malaysian Protocol formula, the Four Qi frequencies were categorized as Cold (33), Warm (32), 
Ping (9), Cool (5) and Hot (2). Conversely, the herbs of the Chinese Protocol formula were categorized in terms of Four 
Qi frequencies as Cold (27), Warm (25), Ping (7), Cool (3) and Hot (1) (Table 4).

Table 1 Formulas Recommended in Malaysian Protocol

Clinical Periods Treatment Rule Recommend Formulas

Mild Grade 1 Clearing heat and removing filth, clearing dampness and heat Wuye Yin and Sanren Tang plus-minus
Eliminating surface dampness, regulating qi and stomach Huoxiang Zhengqi San plus-minus

Grade 2 Dispersing lung and stopping coughing, relieving phlegm and dampness Zhisou San and Sanren Tang plus- 

minus
Dispersing lung and stopping coughing, clearing heat and dampness Sangju Yin and Sanren Tang plus-minus

Heat-clearing and detoxifying, clearing away dampness Yinqiao San and Sanren Tang plus- 

minus
Moderate Grade 3 Clearing heat and detoxifying, deheat and relieving superficies Yinqiao Chaige Tang

Severe Grade 4 Releasing lung and resuscitation, discharge heat and relieving asthma Qianjin Weijing Tang and 
Xiaoxianxiong Tang

Critical Grade 5 Benefiting qi and consolidating deficiency, clearing blood stasis and 

opening up the door

Jijiu Huiyang tang plus-minus

Convalescence Strengthening the spleen, promoting circulation of Qi, relieving cough 

and resolving phlegm

Xiangsha Liujunzi tang and Zhisou san 

plus-minus

Strengthening the spleen and tonifying the lung, benefiting Qi and 
resolving dampness

Shenling Baizhu san plus-minus

Table 2 Formulas Recommended in Chinese Protocol

Clinical 
Periods

Treatment Rule Recommend Formulas

Self-prescribed prescription named Qingfei Paidu Decoction or 

Qingfei Paidu granules
Mild Dispelling the superficial evil, expelling dampness with 

disphoresis and eliminating pestilence

Self-prescribed prescription named Hanshiyi Fang

Heat-clearing and expelling dampness with disphoresis Self-prescribed prescription, and Jinhua Qinggan Granules or 
Lianhua Qingwen Granules

Moderate Diffusing the lung, reliving internal heat, and expelling 

dampness with disphoresis

Self-prescribed prescription named Xuanfei Baidu Decoction

Dispelling cold, expelling dampness with disphoresis, 

diffusing the lung and suppressing cough

Self-prescribed prescription

Diffusing the lung, moistening dryness, and relieving 
detoxify

Self-prescribed prescription named Xuanfei Runzao Jiedu 
Decoction

Severe Cooling yingfen and qifen Self-prescribed prescription, and choose one or two injections 

intravenous as follows, Xiyanping Injection, Xuebijing Injection, 
Reduning Injection, Tanreqing Injection, and Xingnaojing Injection

Critical / Suhexiang Wan or Angong Niuhuang Wan with the following 

decoction composed fo Ren Shen 15g, Hei Shun Pian 10g, and 
Shan Zhu Yu 15g. And choose one or two injections intravenous 

as follows, Xiyanping Injection, Xuebijing Injection, Reduning 

Injection, Tanreqing Injection, Xingnaojing Injection, Shengmai 
Injection, Shengfu Injection, and Shenmai Injection

Convalescence Strengthening the spleen and the lung Self-prescribed prescription

Replenishing qi and nourishing Yin Self-prescribed prescription
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Distribution of the Five Tastes in Chinese Medicine
The frequency rankings of the Five Tastes in the herbs of Malaysian Protocol formula are bitter (40), pungent (37), sweet 
(37), sour (4), astringent (4), light (3) and salty (2). The frequency rankings of the Five Tastes in the herbs of Chinese 
Protocol formula are bitter (35), pungent (26), sweet (26), light (5), sour (4), salty (2) and astringent (1) (Table 4).

Distribution of Meridians in Chinese Medicine
The meridian of herbs in the Malaysian Protocol formula involves 12 meridians, ranked in order of lung (54), stomach 
(43), spleen (36), heart (21), liver (18), kidney (14), large intestine (10), gall bladder (5), small intestine (5), bladder (2), 
triple jiao (1) and pericardium (1). The meridian of herbs in Chinese Protocol formula involves 11 meridians, ranked in 
order of lung (35), spleen (28), stomach (27), liver (18), kidney (18), heart (17), bladder (7), large intestine (6), 
Gallbladder (4), small intestine (3) and pericardium (1) (Table 5).

Table 3 Frequency of Herbs of Formulas in Different Protocols

Malaysian Protocol Chinese Protocol

Number Herb Name Frequency Number Herb Name Frequency

1 Yi Ren 8 1 Gan Cao 7

2 Gan Cao 8 2 Shi Gao 6
3 Fu Ling 6 3 Huo Xiang 6

4 Bai Zhu 6 4 Ma Huang 5

5 Ban Xia 6 5 Cang Zhu 5
6 Chen Pi 6 6 Xing Ren 4

7 Jie Geng 6 7 Fu Ling 4

8 Xing Ren 5 8 Ting Li Zi 4
9 Bai Kou Ren 5 9 Hou Pu 4

10 Bo He 4 10 Ca Guo 4

11 Zi Su 4
12 Lu Gen 4

13 Ren Shen 4

Table 4 Distribution of the Four Qi and Five Tastes of Herbs in Different 
Protocols

Malaysian Protocol Chinese Protocol

Category Frequency Category Frequency

Four Qi Cold 33 Cold 27

Warm 32 Warm 25

Ping 9 Ping 7
Cool 5 Cool 3

Hot 2 Hot 1

Five Tastes Bitter 40 Bitter 35
Pungent 37 Pungent 26

Sweet 37 Sweet 26

Sour 4 Light 5
Astringent 4 Sour 4

Light 3 Salty 2

Salty 2 Astringent 1
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Cluster Analysis
SPSS 25 was used to conduct cluster analysis on herbs in the both Protocols. The clustering results of 81 herbs in 
Malaysian Protocol and 63 herbs in the Chinese Protocol are shown (Figure 1). When the clustering results are 6 
categories, the clustering results in the two protocols are good.

Table 5 Distribution of Meridian of Herbs in Different Protocols

Malaysian Protocol Chinese Protocol

Meridian Frequency Meridian Frequency

1 Lung 54 Lung 35

2 Stomach 43 Spleen 28
3 Spleen 36 Stomach 27

4 Heart 21 Liver 18

5 Liver 18 Kidney 18
6 Kidney 14 Heart 17

7 Large intestine 10 Bladder 7

8 Gallbladder 5 Large intestine 6
9 Small intestine 5 Gallbladder 4

10 Bladder 2 Small intestine 3

11 Triple jiao 1 Pericardium 1
12 Pericardium 1

Figure 1 Protocol herbs cluster analysis (Left: Malaysia. Right: China).
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Network Analysis of Compatibility of TCM
The analysis of association rules for the recommended herbs in both Protocols was conducted using SPSS Modeler 18.0 
with the Apriori algorithm. The support level was set at 50%, and the confidence level at 80%. Duplicate items were 
removed, and the top ten rules were selected based on the percentage support for each Protocol. In the Malaysian 
Protocol, the top three are Gan Cao - Yi Yi Ren, Ban Xia - Gan Cao, Chen Pi - Gan Cao. The top three in the Chinese 
Protocol are Huo Xiang - Ma Huang, Shi Gao - Gan Cao, Cang Zhu - Gan Cao (Table 6), the network analysis of TCM 
herbs in the both Protocols was also carried out (Figure 2).

Discussion
COVID-19 is linked to TCM disease of pestilence, acknowledged in both the Chinese Protocol and Malaysian Protocol. 
In overview of the TCM protocols developed by medical experts in Malaysia and China for COVID-19 prevention and 
treatment, disparities in understanding of the various periods of the disease between the Protocols. These differences are 
reflected in the recommended formulas in each Protocol.

Table 6 Association Rules of Herbs in Different Protocols

Malaysian Protocol Chinese Protocol

Posterior 
Item

Previous 
Item

Support 
(%)

Confidence 
(%)

Posterior 
Item

Previous 
Item

Support 
(%)

Confidence 
(%)

Yi Yi Ren Gan Cao 80.0 87.5 Ma Huang Huo Xiang 60.0 83.333
Gan Cao Ban Xia 60.0 100 Gan Cao Shi Gao 60.0 83.333

Gan Cao Chen Pi 60.0 100 Gan Cao Cang Zhu 50.0 80

Gan Cao Jie Geng 60.0 100 Hou Pu Cang Zhu 50.0 80
Fu Ling Bai Zhu 60.0 100 Xing Ren Ma Huang 50.0 80

Yi Yi Ren Bai Kou Ren 50.0 100 Mang Huang Cang Zhu 50.0 80

Yi Yi Ren Xing Ren 50.0 100 Huo Xiang Cang Zhu 50.0 80
Chen Pi Ban Xia 60.0 83.333 Shi Gao Ma Huang 50.0 80

Yi Yi Ren Ban Xia 60.0 83.333 Xing Ren Ma Huang 

Huo Xiang

50.0 80

Jie Geng Chen Pi 60.0 83.333 Cang Zhu Ma Hang 

Huo Xiang

50.0 80

Figure 2 Protocol herbs network analysis (Left: Malaysia. Right: China).
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Considering the hot and rainy nature of the local tropical climate, the Malaysian Protocol offers precise insight by 
pinpointing “dampness, heat, and epidemic air entering through the nose and mouth” as direct causes of the disease. 
Conversely, the Chinese Protocol provides a generalized identification that the disease is caused by the epidemic toxin, 
and states that each region should apply methods of syndrome differentiation and treatment based on the patient’s 
constitution of TCM, disease syndromes, and regional climate.

Different Understandings of Disease Under the Principle of TCM Place- 
Based interventions
Due to China’s extensive geographic expanse, the Chinese Protocol recommends regional syndrome differentiation 
treatment. The Malaysian Protocol, however, outlines clear TCM syndromes and formulas throughout the disease 
progression. With a hot and rainy climate and the principle of TCM place-based interventions,14 the Malaysian 
Protocol determines “dampness” throughout various phases of disease, which can easily transform into heat and dryness, 
reflecting the characteristics of “dampness, toxin, blocking and deficiency”. In China, given the broad range of climatic 
variations, the protocol outlines a general framework of “dampness, toxin and epidemics” within TCM, with “dampness” 
as the main cause of the disease, susceptible to cold, heat and dryness, as well as blood stasis.15 The symptoms are 
characterized by “dampness, heat, toxin, stagnation, blocking and deficiency”.16

Prescriptions with Different Characteristics
Considering the distinct syndrome differentiation characteristics between the Protocols, the employed herbs reflect each 
Protocols’ individual characteristics. In the Malaysian Protocol, the combination of San Ren Tang is applied to treat 
Grade 1–2 disease. Network pharmacological analysis shows that San Ren Tang can exert antiviral effects through 
multiple target proteins, affecting cytokine signaling, interleukin signaling pathway and the mitogen-activated protein 
kinase signaling pathway in the immune system,17 and combining of heat-clearing, detoxifying and cough-relieving 
formulas to achieve the goal of treating disease. In the Chinese Protocol, the herbs for cold and dampness was added to 
the formulas, tailored to syndrome attributes. The Self-prescribed Hanshiyi Fang,18 uses warm herbs such as Ma Huang, 
Qiang Huo, Cang Zhu, Sheng Jiang and Cao Guo to dispel cold. For moderate and severe patients, both Protocols 
employed the same method of clearing heat and detoxifying, expelling dampness and opening up the door. The Chinese 
Protocol added the syndrome of cold-damp obstructing the lung pattern and epidemic toxin with dryness pattern due to 
the causes of cold, dampness, epidemic toxin, giving a self-prescribed formula named Xuanfei Baidu Decoction. 
Network pharmacology studies of this formula suggest19 that its key targets mainly involve anti-inflammatory and anti- 
apoptotic aspects. For severe and critical patients, the Malaysian Protocol recommends the use of the classical formulas, 
while the Chinese Protocol provides mostly the relatively well-researched proprietary TCM injection for treatment. In the 
convalescence period, the Malaysian Period provides classical formulas for strengthening the spleen and tonifying the 
lung, and similarly, the Chinese Protocol also emphasizes strengthening the spleen, benefiting the lung, and nurturing yin, 
but still suggests a self-prescribed formula.

Differences Within Similarities of Herbs and Formulas Selection
The frequency, property and meridian characteristics of TCM herbs under both Protocols showed differences within 
overall similarities. All recommended formulas in both Protocols were based on heat-clearing and detoxifying herbs. 
Considering climate traits, the Malaysian Protocol make more use of expelling dampness herbs such as Yi Yi Ren, Fu 
Ling and Bai Zhu. A network analysis of the selected formulas showed that the trends in the pairs of herbs was consistent 
with the unit herb. The top Four Qi and Five Tastes properties of the herbs used in both Protocols are cold, warm, ping 
and bitter, pungent and sweet. Commonly chosen herbs, belonging to the lung, spleen, stomach, liver meridians of TCM 
in the formulation of both Protocols. The view that the disease is first located in the lung, spleen, and then involve 
multiple viscera is fully reflected in the medication characteristics of both Protocols.20 These similarities also highlight 
the convergent understanding TCM practitioners from both countries possess concerning COVID-19 within TCM 
principles. The “dampness, heat, toxin” characteristics of the disease has been widely recognized in both countries.
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TCM has achieved reliable results in COVID-19 prevention and treatment in both countries. The Malaysian Protocol 
and Chinese Protocol share the same understanding of the core pathogenesis, TCM syndrome, therapeutic principles and 
formulas. The most crucial difference between the Protocols is whether or not the dampness would transform into cold. 
In northern China, driven by geographical and climatic attributes, cold and dampness are the cause of the disease, and 
dampness tends to transform into cold; whereas in southern areas, such as Guangdong Province with similar climatic 
characteristics to Malaysia, the cause of the disease is also similar, starting with damp-heat trapping the surface and then 
dampness turning into heat and dryness.21 Furthermore, given the limited availability of TCM treatment for COVID-19 
patients in Malaysia, with many receiving remote interventions, the Malaysian Protocol has opted to use classical 
formulas that can be easily disseminated and applied as a result. Meanwhile, in China, where a substantial proportion of 
diagnosed COVID-19 cases undergo face-to-face TCM interventions and information collection, the Chinese Protocol 
uses more self-prescribed formulas, capitalizing on adaptable nature of TCM in tailoring personalized treatments for the 
same disease. Although it is inevitable that this study may be adversely affected due to scope of recommended formulas 
under both Protocols, certain differences can be observed between the Protocols.

Conclusion
Rooted in fundamental Chinese medicine theories, both protocols adhere to the same principle-methodology-formula- 
medication framework. Nonetheless, a critical contrast emerges between the two protocols based on the geographical 
variance between the two countries—whether dampness transforms into cold. Notably, TCM has achieved remarkable 
results in COVID-19 prevention and treatment within both nations. TCM practitioners from each country can use 
findings of this study in epidemic prevention and treatment, thereby fostering the advancement of a shared human destiny 
community.
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