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Since the sudden epidemic of coronavirus disease 2019 (COVID-19), the State Administration of Traditional Chinese Medicine immediately organized experts to formulate and screen the effective prescriptions of traditional Chinese medicine according to the characteristics of the novel coronavirus infection. Qingfei Paidu decoction (QFPDD) has been proven to be effective in multi-provincial clinical trials, and has been selected as a general prescription for the treatment of COVID-19 in different stages that was later promoted to be used nationwide. This review highlights the latest advances of QFPDD, focusing on the TCM theory, mechanism analysis, clinical application of QFPDD and its future perspectives. Moreover, an in-depth discussion of some valuable issues and possible development for future research on QFPDD is also discussed, aiming to provide a novel guide to combat the global epidemic COVID-19.
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1 INTRODUCTION
As of November 1, 2020, novel coronavirus pneumonia (COVID-19), has spread over 211 countries around the world including all the continents, except Antarctica with around 46.43 million cumulative confirmed cases and 1.2 million deaths due to its strong infectiousness. The prevalence of COVID-19 has surpassed that of SARS in 2003, and is recognized as a severe health menace worldwide.
Since December 1, 2019, COVID-19 was emerged in Wuhan, Hubei province, China. Subsequently, the epidemic broke out throughout the country with the floating population during the Spring Festival. The mode of transmission for COVID-19 was soon recognized to be the inhalation of droplets from sneezing and coughing or the physical contact with the mucous secretions from infected individuals. People were generally susceptible and contracting the COVID-19 infection at exponentially high rate. Due to the sudden rise in the number of COVID-19 cases, China immediately launched the nationwide strict epidemic prevention and control guidelines. According to the Law of the People’s Republic of China on the Prevention and Treatment of Infectious Diseases, the COVID-19 epidemic is listed in class-B infectious disease while it is managed in accordance with Class A infectious diseases (Xue et al., 2020). Until now, the number of cases infected by COVID-19 continues to grow around the globe, and it is predicted to be continued for longer period of time (Guan et al., 2020). Still until now, proper and effective targeted therapy, drugs or vaccines, for COVID-19 epidemic control has not been identified. The accessibility of traditional drugs based on natural origin with effective therapeutic potential and the valuable historical treatment experience provide a more prominent therapeutic approach against COVID-19. Traditional Chinese medicine (TCM) has accumulated rich experience in the long-term practice of epidemic prevention and treatment, and it is characterized by broad-spectrum immunity, universal adaptability, foresight and so on. The unique advantages of TCM have attracted more and more attention to the epidemic prevention and treatment of COVID-19 (Yang et al., 2020a). Therefore, on January 27, 2019, the National Administration of Traditional Chinese Medicine launched the “Clinical screening for effective prescriptions of TCM for the prevention and treatment of pneumonia caused by novel coronavirus (2019-nCoV) infection” under the criteria “urgent, practical and effective”; nationwide. Qingfei Paidu Decoction (QFPDD), a multi-component herbal formula, was used clinically to treat 214 confirmed cases of COVID-19 with for three consecutive days as a course of treatment in four different pilot provinces in China from January 27, 2020 to February 5, 2020. The total effective rate was more than 90%, among them more than 60% of the cases showed significant improvement of symptoms and imaging manifestations and 30% of the patients showed stability of symptoms without aggravation or worsening (Yao et al., 2020). On February 18, 2020, the National Health Commission and National Administration of TCM jointly issued document No. 145 Diagnosis and Treatment Program of Novel Coronavirus Pneumonia (Trial Sixth edition). The document proposed to officially include TCM, QFPDD, in the clinical treatment of confirmed COVID-19 cases. QFPDD has been recommended as a general treatment prescription of TCM treatment for COVID-19 and has been promoted to the whole country for its remarkable clinical effect in the clinical prescription screening (Qin et al., 2020). Throughout the country, around 28 provinces, autonomous regions, and cities have been using this prescription, which is suitable for all periods and symptoms of COVID-19. Currently its use has been extended to treat suspected cases which has also been found effective and the feedback received is good.
QFPDD is formulated by the combination of syndrome differentiation and innovation based on the four classical prescriptions in Treatise on Febrile Diseases according to the pathogenic characteristics and development laws of COVID-19 (Jin, 2020). QFPDD has manifested its potential advantages and beneficial effects for the treatment of COVID-19. In this review, after summarizing the extant literature including CNKI, PubMed, Springer, Taylor & Francis, Google Scholar, and Baidu Scholar databases and other scientific resources e.g., Chinese Pharmacopoeia, 2020 edition, postgraduate research (PhD and MSc thesis, etc.), we have systematically summarized the TCM theory, modern mechanism analysis, clinical practice and application of QFPDD, hoping that it could offer some enlightenment for the further development and propel the research forward for efficiency, safety and controllable quality of QFPDD, so as to provide strong support for the global fight against the COVID-19 (Supplementary Figure).
1.1 TCM Theory and Prescription Principle of QFPDD
According to TCM theory, the experts have reached a consensus that COVID-19 belongs to a category of phytophthora blight (Li et al., 2020a), however, different experts have different understandings of COVID-19, including damp-toxin epidemic, cold-damp epidemic, and damp-heat epidemic. Wang and Miao et al. (2020) proposed COVID-19 as a damp-toxin epidemic caused by the damp toxin that belongs to yin, with the injury of Yang as the mainline (Miao et al., 2020; Wang et al., 2020c). Some believed that COVID-19 is a cold-damp epidemic caused by noxious dampness, and the basic pathogenesis is characterized by dampness, poison, blood stasis, and closure (Tong et al., 2020; Wang et al., 2020c; Xue et al., 2020). Luo and Zeng (2020) considered that COVID-19 is a damp-heat type caused by damp-heat epidemic toxin, and the main pathogenesis is the dampness, heat block of the Qi movement, endogenesis of phlegm and its transformation into fire and toxin, cremation of toxin and the combination of heat and blood stasis (Luo et al., 2020; Zeng and Sun, 2020).
Based on comprehensive analysis of COVID-19 clinical manifestations and syndrome types issued by the National Health Commission of PRC and various provinces in response to local conditions (Table 1), it is considered that COVID-19 is a damp-heat lung plague caused by damp-heat and epidemic toxin, and the pathogenesis and evolution process can be dry, and fire, and wind. At the very beginning, the pestilence attacks from the Taiyang meridian into the Yangming meridian quickly, or straight into the three Yang meridians, which is called concurrent disease of three yang meridians. But sometimes there is cold-dampness surrounding the exterior along with intense interior pathogenic fire. Or at the beginning, the exogenous pathogenic factors invade into three Yin meridians quickly, which may conduce to the syndrome of internal blockade and external collapse or syncope and collapse syndrome. The intermingled dampness and heat block the Qi movement, turbid phlegm hence appears inside and transforms into fire and toxin, intermingled heat and stasis is its main pathogenesis. Therefore, the treatment should be focused on dispelling dampness, heat and damp toxin, clearing dampness in triple warmer as well as strengthening vital Qi to eliminate pathogenic factors (Luo and Chen, 2020; Zhou, 2020). The most typical syndrome of COVID-19 is concurrent disease of three Yang meridians, which is often common in mild, moderate and part of severe cases. Hence, QFPDD is prescribed especially for this kind of syndrome.
TABLE 1 | TCM Syndrome Types of COVID-19 in national and various provinces' prevention and control programs.
[image: Table 1]QFPDD is composed of 21 TCMs, including Herba Ephedrae (Ephedra sinica Stapf; 9 g), Radix Glycyrrhizae (Glycyrrhiza uralensis Fisch.; 6 g; baked), Semen Armeniacae Amarum (Prunus armeniaca L.; 9 g), Raw Gypsum (15–30 g; first decocted), Ramulus Cinnamomi (Cinnamomum cassia (L.) J.Presl; 9 g), Rhizoma Alismatis (Alisma plantago-aquatica Linn.; 9 g), Polyporus Umbellatus (Polyporus umbellaru (Pers.) Fr.; 9 g), Rhizoma Atractylodis Macrocephalae (Atractylodes macrocephala Koidz.; 9 g), Poria (Poria cocos (Schw.) Wolf.; 15 g), Radix Bupleuri (Bupleurum chinensis DC.; 16 g), Radix Scutellariae (Scutellaria baicalensis Georgi; 6 g), Rhizome Pinelliae Preparata (Pinellia ternata (Thunb.) Breit.; 9 g; processed with ginger), Rhizoma Zingiberis Recens (Zingiber officinale Roscoe; 9 g), Radix Asteris (Aster tataricus Linn. f.; 9 g), Flos Farfarae (Tussilago farfara Linn.; 9 g), Rhizoma Belamcandae (Iris domestica (L.) Goldblatt & Mabb.; 9 g), Herba Asari (Asarum sieboldii Miq.; 6 g), Rhizoma Dioscoreae (Dioscorea oppositifolia L.; 12 g), Fructus Aurantii Immaturus (Citrus sinensis Osbeck; 6 g), Pericarpium Citri Reticulatae (Citrus aurantium L.; 6 g), and Herba Pogostemonis (Pogostemon cablin (Blanco) Benth.; 9 g). This prescription is mainly composed of Maxing Shigan decoction, Shegan Mahuang decoction, Xiaochaihu decoction and Wuling powder. In addition, it also incorporates Daqinglong decoction, Juzhijiang decoction, Fuling Xingren Gancao decoction, etc. QFPDD is a syncretic innovation of classical prescriptions from Treatise on Febrile Diseases, which act on different stages and viscera of water, dampness, phlegm, and fluid (Fan et al., 2020). This formula is suitable for the pathogenesis of COVID-19, affecting cold, dryness, damp toxin and dampness, and can effectively improve the symptoms. TCM theory and composition mechanism of QFPDD are summarized in Figure 1. The meridian tropisms of drugs in QFPDD are shown in Figure 2, where the top meridian tropism in QFPDD is lung meridian, indicating that drugs in QFPDD are mainly specific for lung diseases. The prescriptions of QFPDD are synergistic and complementary and the prescription principle of QFPDD is shown in Figure 3. Maxing Shigan decoction is to relieve exterior Taiyang syndrome, relieve superficies and ventilate lung Qi, clear heat and relieve panting; Shegan Mahuang decoction (Fructus Jujubae and Fructus Schisandra chinensis were taken out) is for lowering the adverse Qi and resolving fluid ventilate lung Qi, dispelling phlegm and relieving cough; Xiaochaihu decoction is for harmonizing half-superficies and half-interior Shaoyang syndrome, and large dose of raw gypsum is used to clear interior heat of the Yangming meridian, and Wuling powder is to warm the triple energizer and transform Qi and remove dampness by promoting diuresis; Juzhijiang decoction can activate Qi and dispel phlegm; Herba Pogostemonis can exorcise toxins and eliminate dampness; and Rhizoma Dioscoreae can strengthen the spleen and supplement the lung (Shen et al., 2020; Wang and Jin, 2020). The combination of Ramulus Cinnamomi and Radix Glycyrrhizae can nourish Yang and support healthy energy. QFPDD is not made up of drugs but multiple concordant prescriptions contributing to get twice the result with half the effort, so that the damp-heat and epidemic toxin can be quickly discharged (Wang et al., 2020a).
[image: Figure 1]FIGURE 1 | TCM theory and composition mechanism of durgs in QFPDD.
[image: Figure 2]FIGURE 2 | Drug‐meridian network of QFPDD.
[image: Figure 3]FIGURE 3 | Compatibility of QFPDD in prescription.
1.2 Mechanism Analysis of QFPDD
As described earlier, QFPDD contains a total of 21 TCMs, therefore, it is difficult to clearly explain the complex mechanisms of QFPDD in the treatment of COVID-19. Modern research on TCM holds that Chinese herbal compound formula plays an omnidirectional and overall regulatory role in the body due to the characteristics of multi-components, multi-targets and multi-path of the formula.
Recently, based on the reported components of QFPDD, several research groups have adopted the method of network pharmacology, molecular docking, and computer-aided drug design to provide data and clues for the multi-directional exploration of the material basis and pharmacodynamic mechanism of QFPDD in the treatment of COVID-19. Xu et al. (2020b) used the network pharmacology to screen significant effective compounds and key targets. Using TCMSP database, 148 related targets of 302 bioactive components in QFPDD were screened. Another database, GeneCards, using “COVID-19”, “2019-nCoV” and “Novel Coronavirus Pneumonia” as keywords, was used to screen 362 COVID-19 related targets where a total of 23 intersection targets were obtained by Venn analysis. By using the CentiScaPe plug-in of Cytoscape software, the network topology diagram of the 10 significant effective compounds, i.e., quercetin, luteolin, naringenin, kaempferol, beta-sitosterol, stigmasterol, baicalein, isorhamnetin, nobiletin, and wogonin (Table 2); and five pivotal targets, i.e., PTGS2, NOS2, PPARG, MAPK14, and PTGS1 were analyzed (Table 3). The results of molecular docking of the above most significant compound, quercetin, and target, PTGS2, with the highest degree value showed that the binding and interaction ability between these molecules was strong. The Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis of the key targets were done using the Cluster Profiler package of R software, which showed that significant compounds such as quercetin, luteolin, naringin, kaempferol, and baicalein have expectorant, antitussive, antiviral and anti-inflammatory effects in various degrees. The key targets were mainly concentrated in 144 related signaling pathways including IL-17, tuberculosis, human cytomegalovirus infection, TNF, MAPK, Hepatitis B, etc. (Table 4). It contained 28 biological effects including cytokine receptor binding, MAP kinase activity and phosphatase binding to regulate and control metabolism, immune regulation, lung function, inflammation, and other physiological processes (Xu et al., 2020b). Xu et al. (2020a) showed that 217 related targets of 186 active components and 200 COVID-19 related targets were screened, and 51 common drug-disease targets were obtained by Venn analysis. Then, five significantly effective compounds i.e., quercetin, luteolin, kaempferol, naringin, and isorhamnetin were obtained by using the CentiScaPe plug-in of Cytoscape software to further construct the network topology diagram. The GO and KEGG pathway enrichment analysis indicated that the key targets were mainly concentrated in 30 related signal pathways such as IL-17, NF-κB, TNF, MAPK, Th17, etc. It involved several biological functions such as inflammation, immune regulation, neuroprotection, reduction of lung injury, and other physiological processes (Xu et al., 2020a).
TABLE 2 | The key active compounds of QFPDD.
[image: Table 2]TABLE 3 | The main key targets of QFPDD in the treatment of COVID-19.
[image: Table 3]TABLE 4 | Main enriched signaling pathways of QFPDD in the treatment of COVID-19.
[image: Table 4]Zhao et al. revealed that 464 compounds of QFPDD corresponded to 790 different putative targets, of which 232 targets were co-expressed with angiotensin-converting enzyme 2 (ACE2), the receptor of 2019-nCoV. Main signaling pathways regulated by key targets of QFPDD are shown in Table 3, where the main targets are concentrated on two types of disease pathways i.e., virus infection and lung injury. In addition, 48 important targets interacted densely with six proteins of HIV, indicating its potential antiviral effect. Key targets regulated a series of signaling pathways in biological processes such as endocrine system, immune system, translation, nervous system, and signal transduction (Zhao et al., 2020).
Wu et al. (2020b) showed that the QFPDD compound-pneumonia target network contained 292 compounds and 214 corresponding potential targets and the top five pivotal targets were AKT serine/threonine kinase 1 (AKT1), interleukin-6 (IL-6), mitogen-activated protein kinase 8 (MAPK8), mitogen-activated protein kinase 1 (MAPK1), and jun proto-oncogene (JUN). The GO and KEGG enrichment analysis and screening yielded 122 related signaling pathways, including non-small cell lung cancer, small cell lung cancer, hypoxia inducible factor-1, toll-like receptor signaling pathway, T cell receptor signaling pathway and other pathways related to pneumonia. Moreover, the same enrichment analysis also included TNF signaling pathway, P13k-Akt signaling pathway, MAPK signaling pathway, B cell receptor signaling pathway, apoptosis, and other pathways related to the reduction of lung injury (Table 4). The molecular docking results indicated that some core compounds such as ergosterol, shionone, tussilagone, etc. of the TCMs present in QFPDD had a certain degree of binding activity for 2019-nCoV 3C-like protease (3CLpro) and ACE2. It was worthwhile pointing out that ergosterol is the only one that can form a hydrogen bond with 3CLpro of 2019-nCoV (Wu et al., 2020b). In another study by Yan et al. (2020) QFPDD compound-2019-nCoV and COVID-19 target-biological function network was screened, it contained 163 active ingredients, 10 protein targets, and 42 biological functions such as renin-angiotensin regulation of blood volume and systemic arterial blood pressure to treat COVID-19. The results of preliminary molecular docking showed that the core ingredients had a good affinity with SARS-CoV-2 3CL hydrolase to form complexes with stable conformations and high binding energy, indicating that QFPDD might treat COVID-19 through RAS signaling pathway (Yan et al., 2020). Cytokine storm is considered one of the central causes of clinical sudden deterioration of COVID-19. It has been reported that QFPDD had an inhibitory effect on cytokine storm in the treatment of COVID-19 by acting on multiple targets and pathways with multiple components (Zhou et al., 2020). Duan et al. (2020) revealed that QFPDD had a potential common action mechanism in the treatment of SARS, MERS, and COVID-19. 337 corresponding targets of 246 components in QFPDD and 148 common disease-related targets for SARS, MERS, and COVID-19 were screened, and 44 common drug-disease targets were obtained by Venn analysis. The GO and KEGG pathway enrichment analysis of the key targets indicated that the key targets were mainly concentrated in 77 related signal pathways such as pertussis, tuberculosis, MAPK, FoxO, TNF, NOD-like receptor signaling pathways, and other pathways related to viral pneumonia. biological angiogenesis, immune response, nitric oxide synthesis and cell apoptosis might be the potential common mechanisms of QFPDD in the treatment of SARS, MERS, and COVID-19 (Duan et al., 2020).
In addition, Peng et al. (2020) constructed the interaction network of Formula-Herb-Disease-Targets-Pathways based on the three main clinical symptoms of COVID-19: pneumonia, fever, and cough. The research results indicated that key-targets such as cell tumor antigen p53 (tp53), protein kinase B1 (Akt1), nuclear factor nuclear transcription factor-κB (NK-κB) p105 subunit (NFKB1), nuclear factor p65 subunit (RELA), human NK-κB inhibited protein α (NFKBIA), etc. were mainly related to the regulation of apoptosis and immune response, inflammatory response, improving lung function, etc. The GO and KEGG pathway enrichment analysis indicated that the 103 key targets were mainly concentrated in the signal pathways such as interleukin signaling, adrenoceptors, seven members of the family of c-type lectin domains A (CLEC7A)/inflammasome pathway, phosphoinositide-3-kinase (PI3K)/protein kinase B (Akt) inflammatory signaling pathway, tp53 regulates transcription of DNA repair, etc. which might be the main pathways related to QFPDD’s effect on the treatment of COVID-19 accompany with lung injury, fever, cough, and other symptoms (Peng et al., 2020).
Based on computer-aided drug design, Jin et al. (2020) systematically explored and analyzed the material basis and molecular mechanism of QFPDD in the three aspects of detoxification, anti-inflammatory storm, and diuresis-removing dampness. Molecular docking virtual screening was performed based on the 2,740 compounds in QFPDD and the targets including ACE2, interleukin-6 receptor (IL-6R), and aquaporins (APQ). The mechanism of action was predicted by reverse target prediction, GO and KEGG pathway enrichment analysis for Atractylodes macrocephala, Polyporus umbellatus, Poria cocos, and Alisma plantago-aquatica. Research showed that Xiaochaihu decoction ranked the first in the number of potentially active compounds to block the virus and suppress inflammatory storm among the five classic prescriptions of QFPDD. The top three most prominent drugs to block the key binding sites of the virus were Radix Glycyrrhizae, Herba Ephedrae, and Citrus aurantium, while the top three to suppress inflammatory storm were Radix Glycyrrhizae, Radix Asteris, and Radix Bupleuri. Quercetin and its derivatives, the potential dual-target active compounds, had a high binding ability to ACE2 and IL-6R targets. Atractylodes macrocephala, Cinnamomum cassia, Poria cocos, Polyporus umbellatus, and Alisma plantago-aquatica lacked compounds that blocked viruses and suppressed inflammatory storms, but dehydroeburicoic acid, scopoletin, alismoxide and alpha-D-galactose contained in the above drugs had the potential binding ability with AQP4. Each component of the sub-medical prescription is reasonably compatible and plays a role in prevention and treatment through multi-point cooperation and complementary advantages. The interaction between these targets can form a molecular network, and it is found that many active components of QFPDD play a role in virus invasion, virus replication, and multiple organ damage (Jin et al., 2020). Furthermore, Chen et al. (2020a) divided QFPDD into five functional units (four sub-medical prescriptions and the rest) in the light of the compatibility theory of TCM. Results showed that all the five functional units had a positive effect on COVID-19 independently, and it involved physiological processes such as inflammation, bacterial and viral responses, immune system, signaling transduction, etc (Chen et al., 2020a). Yang et al. (2020c) also reported the chemical composition and pharmacological mechanism of QFPDD which indicated the thrombin and Toll-like receptor (TLR) signaling pathway were suggested to be main pathways for Maxing Shigan decoction mediated anti-inflammatory effects (Yang et al., 2020c).
1.3In Vivo Distribution and Metabolomics of QFPDD
Liu et al. (2020b) investigated the main chemical constituents in QFPDD and the tissues distribution of the main absorbed constituents in mice following oral administration of QFPDD. As shown in Table 5, a total of 39 compounds were identified from QFPDD using UHPLC-Q-Orbitrap HRMS. After administered QFPDD in mice (2.6 g/100 g, ig), 12, 9, 10, 8, 9, and 10 constituents were identified in serum, heart, lung, spleen, liver, and kidney, respectively. The results showed that these nine constituents (ephedrine, pseudoephedrine, amygdalin, prunasin, liquiritin, hyperoside, hesperidin, baicalin, and risflorentin) could be quickly absorbed into the circulation system and then widely distributed in various tissues. At 0.5 h, except baicalin, the exposure of the other eight target components reached a peak in serum and tissues. The exposure of baicalin was peaked at 2 or 4 h. At 0.5 h, the exposure of target components to lung tissue was ranked as follows: ephedrine (2,759.11 ± 784.39 ng/g), prunasin (1819.7 ± 427.28 ng/g), pseudoephedrine (880.6 ± 287.97 ng/g), amygdalin (304.43 ± 234.7 ng/g), hesperidin (78.33 ± 38.38 ng/g), risflorentin (8.62 ± 4.66 ng/g), baicalin (8.53 ± 1.91 ng/g), hyperoside (7.72 ± 1.63 ng/g), liquiritin (7.68 ± 5.19 ng/g). At 2 h, ephedrine (776.61 ± 148.4 ng/g), prunasin (173.77 ± 58.21 ng/g), pseudoephedrine (84.68 ± 59.04 ng/g), baicalin (49.33 ± 17.06 ng/g), amygdalin (1.26 ± 0.26 ng/g) (Liu et al., 2020b). Furthermore, Wu et al. (2020a) indicated that treatment with QFPDD (1.5, 6 g/kg/day, p.o.) for continued 5 days, could significantly regulate the host metabolism and gut microbiota composition in rats such as enriched romboutsia, turicibacter, and clostridium_sensu_stricto_1, and decreased norank_f_Lachnospiraceae. The results from GC-MS and LC-MS/MS identified a total of 23 and 43 differential metabolites respectively that were altered by QFPDD. The metabolic pathways of these differential metabolites included glycerophospholipid metabolism, linoleic acid metabolism, TCA cycle, and pyruvate metabolism (Wu et al., 2020a).
TABLE 5 | Components of QFPDD distribution in the organs.
[image: Table 5]1.4 Clinical Application and Practice of QFPDD
QFPDD is taken as water decoction, once a day, administrated in the morning and at night separately, 40 min after meals and total of three doses as a course of treatment (Jiang and Chen, 2020). If possible, half a bowl of rice water can be taken after taking the decoction every time, and those suffering from body fluid deficiency can take one bowl of rice water (Tian et al., 2020). Diagnosis and Treatment Program of COVID-19 (Seventh edition) issued by National Health Commission of the PCR has clearly stated that TCM treatment requires syndrome differentiation and treatment based on the local climate characteristics and different physical constitution. QFPDD, as a general prescription, could not take into account individual differences and may bring some related adverse reactions. Common adverse reactions of QFPDD include nausea and vomiting, dizziness, dermatitis, etc. Wang et al. (2020b) collected information about the entire diagnosis and treatment of 98 confirmed cases of COVID-9 treated with QFPDD in Sichuan province, and found that during the course of QFPDD treatment, four patients had nausea and vomiting, two patients had dizziness, one patient had a rash, and the incidence of adverse reactions was 7.14% (Wang et al., 2020b). In addition, Hu et al. revealed the observation on clinical effect of Qingfei Paidu granules in the treatment of 76 confirmed cases of COVID-9 in Hubei province, and found that during the course of Qingfei Paidu granules treatment, two patients had mild diarrhea, one patient had nausea and vomiting, one patient suffered from pruritus, and the incidence of adverse reactions was 5.26%, but above adverse reaction symptoms were mild and disappeared without special treatment (Hu et al., 2020). As shown in Table 6, some clinical observation of Qingfei Paidu prescription with different dosage forms in the treatment of COVID-19 indicated that QFPDD could effectively improve the symptoms and the effective rate is above 80%. The specific clinical indicators of TCM syndromes and main laboratory indices and safety observation which reflect the efficacy of QFPDD are shown in Table 7 and Table 8, respectively. For each course of treatment, clinicians should objectively evaluate the efficacy and actual adverse reactions of QFPDD to adjust the prescription appropriately.
TABLE 6 | Observation on clinical effect of Qingfei Paidu prescription with different dosage forms in the treatment of COVID-19.
[image: Table 6]TABLE 7 | Clinical symptom rating scale of TCM syndromes of COVID-19.
[image: Table 7]TABLE 8 | The main laboratory indices and safety observation in the treatment of COVID-19.
[image: Table 8]If the patient does not have a fever, the dosage of raw gypsum should be reduced, otherwise, the dosage of raw gypsum should be increased. If the symptoms are improved but not cured, the second course should be added. If the patient has other basic diseases, the second course of the prescription shall be modified according to the actual situation. (You et al., 2020). If the symptoms disappear, the patients can stop taking the medicine in the second course of treatment. For patients with obvious deficiency of spleen Yang, 15 g of raw gypsum can be used in the prescription; for patients with the deficiency of stomach Yin, the method of nourishing Yin and eliminating dampness can be followed for empirical treatment and for those with excessive sweating, high blood pressure, palpitation, and insomnia, the dosage of the prescription can be appropriately reduced, or the dosage of yam can be increased. In the case of hepatic insufficiency, clinicians should analyze the causes of hepatic insufficiency, stop taking drugs if necessary, or add liver protection therapy (Dong et al., 2020; Lai et al., 2020). As for the dosage of Herba Asari, QFPDD is used up to 6 g, although it does not follow “the dosage of Herba Asari is not more than 5 g”, it is still in the range of commonly used clinical dosage and its fluctuation, which is more suitable for the patients with cold-dampness-yang injury and severe deficient cold. For those with severe heat and dampness, the dosage of Herba Asari should be reduced as appropriate (Liu et al., 2020a). Some scholars also have recommended the modified QFPDD combined with western medicine such as alpha-interferon, oseltamivir, chloroquine phosphate, arbidol, ribavirin in the treatment of COVID-19, and found that it was more effective than the treatment of western medicine alone, which could significantly shorten the patient’s hospitalization time, the time of clinical symptom improvement and the time of lung CT improvement (Fang et al., 2020; Li et al., 2020b; Yang et al., 2020b).
2 CONCLUSION AND PERSPECTIVES
COVID-19 is a new type of infectious disease. Western medicine mainly focuses on symptomatic relief. TCM has been applied for treating epidemics for thousands of years, and many clinicians have conducted in-depth research on COVID-19 etiology, pathogenesis, and syndrome differentiation. Since TCM played a huge role in the treatment of SARS in China in 2003, the National Health Commission and the National Administration of TCM jointly issued the “New Coronavirus Infection Pneumonia Diagnosis and Treatment Program (Fourth, Fifth, Sixth, Seventh and Trial Eighth edition)”, which advocated the integration of Chinese and Western medicine, strived to shorten the course of the disease, improve clinical efficacy and reduce the incidence and mortality of critically ill patients (Lu and Lu, 2020; Xie, 2020).
In the process of the treatment of COVID-19, under the guidance of TCM theory, based on clinical practice and patient-oriented principle combined with data mining and basic research of modern biology and pharmacology, China established treatment methods for different stages and syndromes in different regions by systematically sorting out several classic and effective prescriptions and quickly put them into the clinical application (Zhang et al., 2020). Given the current epidemic situation of COVID-19, early intervention of TCM has played an important role in this epidemic control. Chinese and western advantages complement each other, which has a definite curative effect in reducing fever and other symptoms, controlling disease progression and reducing complications. QFPDD was selected and recommended by the National Administration of TCM as a general prescription for treating different stages of COVID-19. QFPDD is combined with multiple prescriptions and has the properties and flavors of pungent-warm and pungent-cool, aiming at the pathogenesis of COVID-19, including cold, dampness, heat, toxin, and deficiency (Chen et al., 2020b). QFPDD has the functions of dispelling cold and dampness, eliminating heat and turbidity, promoting and nourishing lung and spleen, detoxifying and removing pathogenic factors, etc. Modern pharmacologic studies have also confirmed the anti-inflammatory, antiviral and immunological functions of QFPDD which is attributed to the multi-component, multi-target, and multi-pathway characteristics of TCM. QFPDD is also a widely accepted prescription for treating COVID-19 based on its successful and effective clinical observations. The successful use of QFPDD in this novel viral pneumonia epidemic has confirmed the advantages of TCM in treating emergencies. However, at present, the mechanism of QFPDD is still unclear. It is necessary to further comprehensively evaluate the efficacy and safety of QFPDD and clearly explain the complex mechanisms of QFPDD in the treatment of COVID-19 through systematic reviews and meta-analysis (Gao et al., 2020). Currently, there is a lack of extended research with sufficient breadth and depth and the current research has just focused on QFPDD TCM theory, clinical experience, network pharmacology, etc., with only a small number of clinical research samples. In the follow-up research, it is not only essential to carry out more comprehensive chemical composition characterization, pharmacokinetic and pharmacodynamic studies in vitro and in vivo, but also extended clinical data should be evaluated to elucidate the material basis and systematically explain the effectiveness of QFPDD against COVID-19, and further provide a theoretical basis for the clinical scientific and rational application of QFPDD in the prevention and clinical treatment of COVID-19.
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