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Background: Traditional Chinese medicine has great advantages in improving symptoms of CHF such as chest tightness, shortness of breath, and fatigue. In addition, some traditional Chinese medicines can be used as both medicine and food, which have good effects on the prevention and treatment of CHF patients at home.

Method: A comprehensive search across China National Knowledge Infrastructure (CNKI), Wanfang, and Wei Pu (VIP) databases was conducted to retrieve pre-2022 literature related to CHF. After standardization, frequency analysis and Apriori algorithm were used to analyze these data.

Result: Among 626 effective medical records, Fuling, Huangqi, and Danshen are the most commonly used herbs; The medication for chest tightness is closely related to Tinglizi; The medication for palpitations is closely related to Guizhi, Fuzi, Zhigancao, and Wuweizi; The medication of fatigue and poor appetite is closely related to Huangqi and Baizhu; The medication for lower limb edema is closely related to Fuling and Tinglizi; The medication for coughing is closely related to the use of Tinglizi, Wuweizi, Kuxingren, and Sangbaipi; Insomnia is closely related to Suanzaoren and Dazao.

Conclusion: The components in traditional Chinese medicine that have anti heart failure effects and reliable evidence can be potential candidates for drug discovery, while dietary therapeutic herbs such as Fuling, Huangqi, Danshen, and Zhigancao can be developed as health products.
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1 Introduction

CHF is a clinical syndrome caused by cardiac dysfunction, which is a chronic disease characterized by inadequate perfusion and congestion of tissues and organs throughout the body due to myocardial dysfunction, and cannot meet the metabolic needs of the body (1). The typical clinical manifestations are chest tightness, fluid retention, dyspnea, fatigue, etc. According to statistics, the global prevalence of heart failure among adults is 1 to 2%, and it increases with age (2–5). In the ESC guidelines, Sodium Glucose Gotransporter 2 Inhibitor (SGLT-2i) is recommended as the first-line medication for heart failure patients with reduced ejection fraction, along with the “golden triangle” drug, becoming the “new quadruple” drug for the treatment of HFrEF (6). The precursor and discovery of SGLT-2i class drugs were originally derived from the active ingredient of plant bark glycosides. As early as 1835, French chemists extracted a substance called bark glycosides from apple tree roots (7), indicating that natural products have great potential for development. Despite the continuous updates and developments in modern medical diagnosis and treatment technologies, patient mortality and readmission rates remain high (8, 9).

Natural products are a valuable source for the discovery of new drugs and health products. And promising natural medicines can be identified from Chinese herbal medicine, such as the well-known artemisinin, which was extracted from Artemisia annua based on inspiration from traditional Chinese medicine literature records. In China, the combination of traditional Chinese and Western medicine is a popular adjunctive treatment method. Both basic and clinical experimental studies have shown that the combination of traditional Chinese and Western medicine has achieved good results in the treatment of CHF (10). At present, studies have shown that the addition of traditional Chinese patent medicines and simple preparations “Qiliqiangxin capsule” on the basis of standard treatment can reduce the level of biomarker NT proBNP, improve heart function grading and alleviate symptoms (11). According to a systematic meta-analysis (12), the combination of traditional Chinese and Western medicine is superior to Western medicine alone in improving hemodynamic indicators in patients with CHF, and is safe and effective.

Modern clinical medical cases contain valuable records of traditional Chinese medicine’s experience in treating CHF. However, at present, there are either relatively few years of research and insufficient sample sizes in the use of traditional Chinese medicine for the treatment of CHF (13), or studies on a certain type of CHF (14), with insufficient coverage to explain the problem. There are few researchers on the symptoms of CHF and the corresponding medication for each symptom. Therefore, we have launched this data mining project to search for herbs that may improve different symptoms of CHF and provide a basis for selecting traditional Chinese medicine in clinical practice.



2 Materials and methods

Data mining is conducted in databases such as China National Knowledge Infrastructure (CNKI), Wanfang, and Wei Pu (VIP), which are the most influential academic databases in China and contain rich information on Traditional Chinese Medicine medical cases (Figure 1).
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FIGURE 1
 Flow chart of the research procedure.



2.1 Search terms

The final search terms used in this study were determined by experts through discussion: the Chinese Pinyin of the search terms are “xin li shuan jie and jing yan,” “xin shuai and jing yan,” “xin li shuan jie and yi an,” “xin shuai and yi an,” “xin li shuan jie and yan an,” and “xin shuai and yan an.” Enter these terms into the search box to obtain relevant citations.



2.2 Eligible criteria


2.2.1 Inclusion criteria

(1) Contains specific and effective traditional Chinese medicine cases.

(2) Diagnosed with CHF.

(3) Recorded changes in patient symptoms before and after treatment.

(4) Specific prescriptions are listed in the Chinese medicine.



2.2.2 Exclusion criteria

(1) No specific medical records available.

(2) Duplicated citations.

(3) Subject not diagnosed with CHF.

(4) Literature with unknown prescription ingredients.




2.3 Citation screening

Two researchers independently conducted literature screening and data extraction based on inclusion and exclusion criteria, and resolved differences through discussion. The filtered and extracted data is input into Microsoft Excel 2019 to establish a database, including symptoms, formula composition, diagnosis, etc.



2.4 Data synthesis

The symptoms and medication of CHF in the citation were extracted and standardized. The standardization of Traditional Chinese Medicine names is based on the Pharmacopeia of the People’s Republic of China 2020. When citing a list of herbs without a formula name, they will be named after the formula containing the same ingredients. The standardization of symptoms was based on the WHO International Standard for Traditional Chinese Medicine Terminology.



2.5 Analytical methods

The Apriori algorithm is one of the most classic algorithms in association rule analysis. Simply enter the symptoms and traditional Chinese medicine according to the format, and you can see the calculation results from the association rule analysis option on the ancient and modern medical case cloud platform. In the Apriori algorithm, three standard metrics – support, confidence, and improvement – are used to measure the correlation between items. Support degree represents the probability of an itemset appearing in the total itemset; the higher the support, the higher the frequency of herbal appearance. Confidence reflects the probability of both the posterior and posterior terms appearing together in a dataset, while elevation represents the likelihood of an increase in the posterior term given a specific anterior term. We use the ancient and modern medical case cloud platform to perform statistical analysis, association rule analysis, and other data mining algorithms on the processed data, calculating the frequency of occurrence of traditional Chinese medicine and the degree of association between traditional Chinese medicine and symptoms. The combination of high-frequency herbs indicates that they have the potential to become a promising treatment method.




3 Results

A total of 4,146 articles were obtained, excluding 3,218 articles lacking complete medical records, 282 duplicate articles, 14 articles without clear diagnosis of CHF, 31 articles with unclear drug composition, and the remaining 601 articles that meet the requirements. Among them, a total of 626 qualified medical records were obtained.


3.1 Frequency analysis


3.1.1 The frequency of the appearance of Chinese herbal medicine

Table 1 lists the top 10 herbs with the highest frequency of use, with Fuling being the most frequently used herb with a frequency of 458 times. Next are Huangqi, Danshen, Guizhi, Fuzi, Tinglizi, Zexie, Baizhu, Zhigancao, Maidong. It is worth noting that the top three Traditional Chinese Medicines have the functions of diuresis, tonifying qi, and promoting blood circulation, which coincides with the ideas of many experienced Chinese medicine practitioners in treating CHF (15–17).



TABLE 1 Most likely commonly used drugs for CHF.
[image: Table1]



3.1.2 Frequency of symptom occurrence

Table 2 lists the frequency of common symptoms of CHF. The most common symptom is chest tightness, which occurs 396 times, followed by shortness of breath, palpitations, lower limb edema, fatigue, poor appetite, oliguria, cough, insomnia, inability to lie flat.



TABLE 2 Common symptom frequency of CHF.
[image: Table2]




3.2 Analysis of association rules

Symptoms are used as the front item set, while Traditional Chinese Medicine is used as the back item set. The support level is set to ≥20%, and the confidence level is set to ≥50%. As shown in Figure 2 and Table 3, symptoms such as chest tightness, palpitations, lower limb edema, and shortness of breath are closely related to Traditional Chinese Medicine such as Huangqi, Fuling, and Danshen. Symptoms such as fatigue and poor appetite are closely related to Fuling.

[image: Figure 2]

FIGURE 2
 The correlation between traditional Chinese medicine and symptoms.




TABLE 3 Ranking of confidence levels related to traditional Chinese medicine and symptoms.
[image: Table3]

We select 10 high-frequency symptoms of CHF and analyze the traditional Chinese medicine used. Set the support level to 0.2 and confidence level to 0.1, with the first item set being symptoms and the second item set being traditional Chinese medicine. Analyze using the association rules of the ancient and modern medical case cloud platform. Although the support and confidence levels have decreased, there will be an increase in potential traditional Chinese medicines for treating this symptom. This is also our innovation. The summary table of CHF symptoms and traditional Chinese medicine is as Table 4.



TABLE 4 Correspondence between symptoms and traditional Chinese medicine.
[image: Table4]

Compared with common data mining, our data mining has added high-frequency Chinese herbal medicines corresponding to symptoms. Most of the high-frequency Chinese herbal medicines corresponding to symptoms are Fuling, Huangqi, and Danshen. This may be related to the medication strategy of CHF, which mainly focuses on promoting water circulation, supplementing qi, and promoting blood circulation; The fourth highest frequency traditional Chinese medicine and subsequent traditional Chinese medicine have high specificity in the treatment of this symptom. For example, the fourth highest frequency medication for chest tightness is Tinglizi, which is consistent with the traditional Chinese medicine theory that Tinglizi has the function of reducing chest pressure and diuresis, thereby improving the symptoms of chest tightness.

Among the ten common symptoms of CHF, the potential medication for treating chest tightness is Tinglizi, without the use of Shaoyao, which is consistent with the conclusion of removing Shaoyao from chest tightness recorded in Shanghan lun——A classic book of traditional Chinese medicine. The potential drug for treating shortness of breath is Guizhi. According to traditional Chinese medicine theory, Guizhi has a “qi lowering” effect. The potential drugs for treating palpitations include Guizhi, Fuzi, Zhigancao, etc. There is a strong correlation between symptoms of lower limb edema and oliguria. In clinical practice, patients with lower limb edema can improve their symptoms of oliguria and lower limb edema after treatment with diuretics. In this study, the combination of traditional Chinese medicine such as Fuling, Tinglizi, Danshen, Huangqi, and Guizhi has potential diuretic effects. It is worth noting that the medication order for cough is different from other symptoms. The top three medications for other symptoms are Fuling, Huangqi, and Danshen. Huangqi is not included in the high-frequency medication order for cough, and Danshen ranks lower. The top ranked ones are Tinglizi, Guizhi, and Fuzi. In addition, the lower ranked ones such as Wuweizi, Kuxingren, and Sangbaipi are recognized as phlegm resolving, cough relieving, and asthma relieving drugs in traditional Chinese medicine. At the same time, it can also be seen that the lower ranked traditional Chinese medicine has a certain reference for improving symptoms. The potential drugs for treating insomnia include Guizhi, Tinglizi, Suanzaoren, Dazao, etc. The causes of insomnia are relatively complex, and medication is for reference only. Potential drugs for treating inability to lie flat include Baizhu, Fuzi, Huangqi, Danshen, Guizhi, Zexie, and Tinglizi.



3.3 Complex network analysis

Select “Complex Network Analysis” from the ancient and modern medical case cloud platform, apply hierarchical network algorithm to analyze the relationship between traditional Chinese medicine and herbal medicine, set “Node Distance” to 15, Node Size to 50, Edge Weight to 15, Display Edge Count to 10, visualize the network, and output the network relationship diagram between traditional Chinese medicine and herbal medicine. Create a network diagram of traditional Chinese medicine as shown in Figure 3. Conclusion: The Fuling shown in Figure 3 is compatible with Huangqi, Danshen, Guizhi, Fuzi, Tinglizi, Baizhu, Zexie, and appears more than 200 times together. In addition, the compatibility between Danshen and Huangqi, Huangqi and Tinglizi, and Fuzi and Guizhi is also high.

[image: Figure 3]

FIGURE 3
 Traditional Chinese medicine – complex network analysis.





4 Discussion


4.1 Summary of results

This study rigorously employs modern diagnostic criteria for CHF, ensuring the accuracy of medical record citations. Expert-derived search terms contribute to the reliability of the results. The findings reveal that Fuling, Huangqi, and Danshen emerge as the most frequently utilized herbs for CHF, aligning with existing research (14). Importantly, these versatile substances, serving both as drugs and foods, hold significant potential in the development of preventive health foods for CHF (18). In terms of the correspondence between the symptoms of heart failure and traditional Chinese medicine, the medication for chest tightness symptoms is closely related to Tinglizi; the medication for shortness of breath symptoms is closely related to Guizhi. The medication for symptoms of fatigue and poor appetite is closely related to Huangqi and Baizhu; the medication for lower limb edema symptoms is closely related to Fuling and Tinglizi; the medication for coughing is closely related to the use of Tinglizi, Wuweizi, Kuxingren, and Sangbaipi.



4.2 Action of herbs

Fuling, Huangqi, and Danshen, identified as high-frequency drugs for CHF treatment, exhibit commendable effects on heart failure through various pharmacological pathways. Fuling derived from saprophytic fungi in pine plants, it offers diuretic, sedative, and nourishing effects in traditional Chinese medicine. Triterpenoids and polysaccharides in Fuling extract and Fuling acid enhance heart function by inhibiting the renin-angiotensin-aldosterone system, regulating aquaporin expression, and inhibiting Na + -K-ATP activity (19–21). Huangqi renowned for improving myocardial energy metabolism, enhancing myocardial contractility, protecting blood vessels, and inducing diuresis (22–24).

Danshen is a well-known herbal medicine for treating cardiovascular diseases, but its quality evaluation and testing need to be strictly controlled (25). Studies have shown that the pharmacological effects of tanshinone mainly involve the expression of autophagy related proteins to improve cardiovascular disease (26).

Danshen rich in liposoluble active ingredients like tanshinone IIA, it enhances blood microcirculation, prevents thrombosis, strengthens the heart, and dilates blood vessels (27, 28). Tinglizi exhibits significant diuretic effects, with quercetin, kaempferol, and β-sitosterol among its main components. The AGE-RAGE signaling pathway, HIF-1 signaling pathway, and estrogen signaling pathway contribute to its comprehensive treatment of CHF (29, 30). Fuzi derived from the lateral root of Aconitum plants, it contains aconitine alkaloids with both pharmacological activity and toxicity. Water-soluble alkaloid extract (AWA) from Fuzi, containing aconitine and neoaconitine, improves CHF, but careful dosage control is essential due to its toxicity (31–34).



4.3 Limitations and future directions

While the data mining approach based on China National Knowledge Infrastructure (CNKI), Wanfang, and Wei Pu (VIP) databases provides substantial literature, the potential omission of individual studies remains a limitation. Additionally, the focus on published records may exclude effective yet unpublished data. Despite these limitations, the study offers valuable insights into potential effective herbs for CHF treatment.



4.4 Innovative contributions

The innovative contribution of this study lies in its meticulous application of modern diagnostic criteria, expert derived search terms, and comprehensive data mining to establish a subtle understanding of traditional Chinese medicine in the context of CHF. The correspondence between symptoms and traditional Chinese medicine, identification of high-frequency herbs, pharmacological effects, provide new insights into potential pathways for the treatment and prevention of health measures in CHF. The study also emphasizes the necessity of further exploring the convergence of medicinal and dietary benefits, laying the foundation for future research and development in this field.

Compared to previous articles, there are these breakthroughs:

Innovative thinking: Most common text mining articles explore medication frequency analysis, symptom association rule analysis with traditional Chinese medicine, high-frequency formula analysis, complex network analysis, and other aspects. In addition to the above analysis methods, this study also conducts frequency analysis on the traditional Chinese medicine used for high-frequency symptoms, thereby identifying the specificity and potential Chinese medicine corresponding to common symptoms of CHF. This approach is not found in traditional text mining.

Method and result innovation: This study screened common symptoms of CHF and conducted a correlation analysis between symptoms and drugs through the “Ancient and Modern Medical Case Cloud Platform.” The high-frequency drugs that appeared in a certain symptom were sorted to discover the relationship between specific symptoms and specific drugs. This result is highly similar to the traditional Chinese medicine’s understanding of drugs, such as Guizhi, which is a high-frequency drug for shortness of breath. Modern Chinese medicine textbooks do not mention that Guizhi can treat shortness of breath, but in the ancient Chinese medicine book “Shennong Bencao Jing,” it is mentioned that Guizhi can treat “cough reflux and upper qi”; In addition, there is no mention of Shaoyao in the medication statistics for chest tightness, which is consistent with the traditional Chinese medicine’s approach to removing Shaoyao from chest tightness, indirectly confirming the viewpoint of traditional Chinese medicine; Huangqi is not included in the medication statistics for cough. According to the high-frequency medication for heart failure, Fuling, Huangqi, and Danshen are the top three drugs. However, when symptoms of cough occur, Huangqi does not appear in the high-frequency medication. This also raises a new hypothesis: patients with CHF should use Huangqi with caution when coughing. Traditional Chinese medicine believes that using Huangqi during coughing can lead to the retention of evil energy in the body, which can easily worsen coughing. On the contrary, Tinglizi has replaced the order of Huangqi and appeared in the high-frequency medication for coughing. There are many similar new discoveries in this study.




5 Conclusion

Fuling, Huangqi, and Danshen are the most commonly used drug combinations. In terms of the corresponding symptoms of heart failure and traditional Chinese medicine, the medication for chest tightness symptoms is closely related to the use of Tinglizi; The medication for shortness of breath symptoms is closely related to Guizhi; The medication for symptoms of fatigue and poor appetite is closely related to Huangqi and Baizhu; The medication for lower limb edema symptoms is closely related to Fuling and Tinglizi; The medication for coughing is closely related to the use of Tinglizi, Wuweizi, Kuxingren, and Sangbaipi. In addition, traditional Chinese medicines such as Fuling, Zhigancao, Huangqi, and Dazao, which have the same medicinal and dietary origin, have the potential for further evaluation as self-management nutritional supplements for patients with CHF.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.



Author contributions

L-PP: Conceptualization, Data curation, Methodology, Writing – original draft, Writing – review & editing. LZ: Conceptualization, Data curation, Methodology, Writing – original draft. B-XW: Data curation, Methodology, Writing – original draft. Y-QL: Data curation, Methodology, Writing – original draft. LG: Data curation, Funding acquisition, Investigation, Methodology, Writing – original draft. HZ: Conceptualization, Data curation, Investigation, Methodology, Supervision, Writing – original draft.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This study was supported by the National Natural Science Foundation of China (82105047) from 2022 to 2024, with the project name: Methodological research on the construction of TCM-assisted diagnosis and risk assessment model of CHF under weakly supervised learning of ancient and modern medical records.



Acknowledgments

The authors sincerely thank Li Gao and Huihui Zhao for providing expert knowledge on CHF and guidance on paper writing during the research process.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fmed.2025.1522163/full#supplementary-material



References

 1. Ziaeian, B, and Fonarow, GC. Epidemiology and aetiology of heart failure. Nat Rev Cardiol. (2016) 13:368–78. doi: 10.1038/nrcardio.2016.25 

 2. Mcdonagh, TA, Metra, M, Adamo, M, Gardner, RS, Baumbach, A, Böhm, M , et al. 2021 ESC guidelines for the diagnosis and treatment of acute and chronic heart failure. Eur Heart J. (2021) 42:3599–726. doi: 10.1093/eurheartj/ehab368 

 3. GBD 2019 Diseases and Injuries Collaborators. Global burden of 369 diseases and injuries in 204 countries and territories, 19902019: a systematic analysis for the global burden of disease study 2019. Lancet. (2020) 396:1204–22. doi: 10.1016/S0140-6736(20)30925-9 

 4. Virani, SS, Alonso, A, Aparicio, HJ, Benjamin, EJ, Bittencourt, MS, Callaway, CW , et al. Heart disease and stroke statistics-2021 update: a report from the American Heart Association. Circulation. (2021) 143:e254–743. doi: 10.1161/CIR.0000000000000950 

 5. Virani, SS, Alonso, A, Benjamin, EJ, Bittencourt, MS, Callaway, CW, Carson, AP , et al. Heart disease and stroke statistics-2020 update: a report from the American Heart Association. Circulation. (2020) 141:e139–596. doi: 10.1161/CIR.0000000000000757 

 6. Heart Failure Group of the Cardiovascular Branch of the Chinese Medical Association, Heart failure professional Committee of the Chinese Medical Association, and editorial Committee of the Chinese Journal of cardiovascular disease. Chinese guidelines for diagnosis and treatment of heart failure 2018. Chinese J Cardiovasc Dis. (2018) 46:760–89. doi: 10.3760/cma.j.issn.0253-3758.2018.10.004

 7. Zhimin, L, Yongquan, S, Guangzhi, L, and Junjie, Z. Diabetes. 4th ed. Beijing: China Medical Science and Technology Press (2021). 38 p.

 8. Benjamin, EJ, Muntner, P, Alonso, A, Bittencourt, MS, Callaway, CW, Carson, AP , et al. Heart disease and stroke statistics-2019 update: a report from the American Heart Association. Circulation. (2019) 139:e56–e528. doi: 10.1161/CIR.0000000000000659 

 9. Siegel, RL, Miller, KD, Fuchs, HE, and Jemal, A. Cancer statistics, 2021. CA Cancer J Clin. (2021) 71:7–33. doi: 10.3322/caac.21654 

 10. Peiying, Z, and Zhigang, L. Advantages, disadvantages, and trends of integrated traditional Chinese and Western medicine in the treatment of heart failure. J Tradit Chin Med. (2014) 55:449–50. doi: 10.13288/j.11-2166/r

 11. Li, X, Zhang, J, Huang, J, Ma, A, Yang, J, Li, W , et al. A multicenter, randomized, double-blind, parallel-group, placebo-controlled study of the effects of qili qiangxin capsules in patients with chronic heart failure. J Am Coll Cardiol. (2013) 62:1065–72. doi: 10.1016/j.jacc.2013.05.035

 12. Bin, W, and Yang, Y. Meta analysis of the effectiveness and safety of traditional Chinese medicine in improving hemodynamics in chronic heart failure [J]. J. Pract. Chin. Med. (2024)38:85–90+166-171. doi: 10.13729/j.issn.1671-7813

 13. Wang, Q, Yao, GZ, Pan, GM, Huang, JY, An, YP, and Zou, X. Analysis of on medication rules for Qi-deficiency and blood-stasis syndrome of chronic heart failure based on data mining technology. Zhongguo Zhong Yao Za Zhi. (2017) 42:182–6. doi: 10.19540/j.cnki.cjcmm.20161222.040 

 14. Guo, HX, Wang, JR, Peng, GC, Li, P, and Zhu, MJ. A data mining-based study on medication rules of Chinese herbs to treat heart failure with preserved ejection fraction. Chin J Integr Med. (2022) 28:847–54. doi: 10.1007/s11655-022-2892-5 

 15. Qianqian, L. A retrospective case series study on professor Guo Weiqin's experience in treating chronic heart failure. Beijing: Beijing University of Traditional Chinese Medicine (2021).

 16. Chen, X, Tang, Y, and Li, S. Research on the medication pattern of traditional Chinese medicine in the treatment of chronic heart failure based on data mining [J]. Shanxi Traditional Chinese Medicine, (2023) 39:54–56. doi: 10.20002/j.issn.1000-7156.2023.07.021

 17. Yang, Q, Liu, W, and Zhang, N. Exploring the prescription rules of traditional Chinese medicine for treating coronary heart disease and heart failure based on data mining [J]. Chin. Med. Bull.. (2023) 22:20–24. doi: 10.14046/j.cnki.zyytb2002.2023.02.017

 18. Xi, J, Su, Y, Zhao, K, Feng, J, and Yang, F. Research progress on the medicinal and edible homology of Huangqi. West China J Pharm. (2023) 38:718–24. doi: 10.13375/j.cnki.wcjps.2023.06.023

 19. Zhao, YH, Tang, DD, Chen, DQ, Feng, YL, and Li, QF. Research progress on the chemical composition and diuretic mechanism of diuretics such as Poria cocos, Poria cocos skin, Poria cocos, and Alisma [J]. Chin J Pharmacol Toxicol. (2014) 28:594–9. doi: 10.3867/j.issn.1000-3002.2014.04.24

 20. Wang, YZ, Zhang, J, Zhao, YL, Li, T, Shen, T, Li, JQ , et al. Mycology, cultivation, traditional uses, phytochemistry and pharmacology of Wolfi poria cocos (Schwein.) Ryvarden et Gilb: a review. J Ethnopharmacol. (2013) 147:265–76. doi: 10.1016/j.jep.2013.03.027 

 21. Zheng, Y, and Yang, XW. Poriacosones A and B: two new lanostane triterpenoids from Poria cocos. J Asian Nat Prod Res. (2008) 10:645–51. doi: 10.1080/10286020802133597 

 22. Chen, Q, Wang, J, Sun, L, Ba, B, and Shen, D. Mechanism of Astragalus membranaceus (Huangqi, HQ) for treatment of heart failure based on network pharmacology and molecular docking. J Cell Mol Med. (2024) 28:e18331. doi: 10.1111/jcmm.18331

 23. Yu, M, Guo, S, and Yang, K. Research progress on Huangqi and its preparations for the treatment of heart failure [J]. J. Tradit. Chin. Med. (2021) 49:94–99. doi: 10.19664/j.cnki.1002-2392.210147

 24. Tao, YG, Huang, XF, Wang, JY, Kang, MR, Wang, LJ, and Xian, SX. Exploring Molecular Mechanism of Huangqi in Treating Heart Failure Using Network Pharmacology. Evid Based Complement Alternat Med. (2020) 2020:6473745. doi: 10.1155/2020/6473745

 25. Li, Q, Qi, L, Zhao, K, Ke, W, Li, T, and Xia, L. Integrative quantitative and qualitative analysis for the quality evaluation and monitoring of Danshen medicines from different sources using HPLC-DAD and NIR combined with chemometrics. Front Plant Sci. (2022) 13:932855. doi: 10.3389/fpls.2022.932855 

 26. Wu, S, Zhao, K, Wang, J, Liu, N, Nie, K, Qi, L , et al. Recent advances of tanshinone in regulating autophagy for medicinal research. Front Pharmacol. (2023) 13:1059360. doi: 10.3389/fphar.2022.1059360 

 27. Chen, Z, Zhang, M, Xu, Q, Lu, P, Liu, M, Yin, R , et al. Huangqi-Danshen decoction improves heart failure by regulating pericardial adipose tissue derived extracellular vesicular miR-27a-3p to activate AMPKα2 mediated mitophagy. Phytomedicine. (2024) 135:156187. doi: 10.1016/j.phymed.2024.156187

 28. Yang, X, Zheng, X, Xiao, X, and Li, L. Effects and mechanisms of Salvia miltiorrhiza Bunge extract on myocardial cell apoptosis in rat heart failure model. Acta Cir Bras. (2024) 39:e396524. doi: 10.1590/acb396524

 29. Zeng, M, Li, M, Zhang, L, Zhang, B, Wu, G, Feng, W , et al. Different meridian tropism in three Chinese medicines: Tinglizi (semen Lepidii Apetali), Yiyiren (semen Coicis), Cheqianzi (semen Plantaginis). J Tradit Chin Med. (2019) 39:213–20. doi: 10.19852/j.cnki.jtcm.2019.02.009

 30. Luo, L, Wang, H, Huang, G, Zhang, L, Li, X, Ma, C , et al. Pharmacological mechanisms of Tinglizi against chronic heart failure determined by network pharmacology and molecular docking. Evid Based Complement Alternat Med. (2022) 2022:2152399–11. doi: 10.1155/2022/2152399 

 31. Yu, B, Cao, Y, and Xiong, YK. Pharmacokinetics of aconitine-type alkaloids after oral administration of Fuzi (Aconiti Lateralis Radix Praeparata) in rats with chronic heart failure by microdialysis and ultra-high performance liquid chromatography-tandem mass spectrometry. J Ethnopharmacol. (2015) 165:173–9. doi: 10.1016/j.jep.2015.01.057 

 32. Xu, X, Xie, X, Zhang, H, Wang, P, Li, G, Chen, J , et al. Water-soluble alkaloids extracted from Aconiti Radix lateralis praeparata protect against chronic heart failure in rats via a calcium signaling pathway. Biomed Pharmacother. (2021) 135:111184. doi: 10.1016/j.biopha.2020.111184

 33. Zhao, L, Sun, Z, Yang, L, Cui, R, Yang, W, and Li, B. Neuropharmacological effects of Aconiti Lateralis Radix Praeparata. Clin Exp Pharmacol Physiol. (2020) 47:531–42. doi: 10.1111/1440-1681.13228 

 34. Wu, JJ, Guo, ZZ, Zhu, YF, Huang, ZJ, Gong, X, Li, YH , et al. A systematic review of pharmacokinetic studies on herbal drug Fuzi: implications for Fuzi as personalized medicine. Phytomedicine. (2018) 44:187–203. doi: 10.1016/j.phymed.2018.03.001 


Copyright
 © 2025 Pan, Zhu, Wang, Li, Gao and Zhao. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fmed-12-1522163-t002.jpg
Serial number  Symptoms of Frequency

CHF
1 Chest tightness 39
2 be short of breath 345
3 palpitate 336
Edema of Lower
b Extremities -
5 fecble 182
6 poor appetite 146
7 oliguria 142
8 cough 139
9 insomnia 135

10 Difficulty lying flat 134





OPS/images/fmed-12-1522163-t003.jpg
Serial numb Symptoms Support Confidence Lift
1 Chest tightness Fuling 05 078 102
2 be short of breath Fuling 043 078 102
3 palpitate Fuling 042 079 103
4 Chest tightness Huanggi 037 058 107
5 Chest tightness Danshen 036 057 113
6 Edema of Lower Extremities  Fuling 032 078 102
7 be short of breath Huanggi 031 056 104
8 palpitate Huanggi 029 054 10
9 palpitate Danshen 029 053 105

10 be short of breath Danshen 0.28 051 101





OPS/images/fmed-12-1522163-g003.jpg
Danshen

209

Huangqi





OPS/images/fmed-12-1522163-t001.jpg
erb n:
Fuling
Huangqi
Danshen
Guizhi
Fuzi
Tingli
Zexie
Baizhu
Zhigancao

Maidong

Frequency (%)

480 (76.68%)
338 (53.99%)
315 (50.32%)
283 (45.21%)
274 (43.77%)
256 (40.89%)
246 (39.30%)
243 (38.82%)
187 (29.87%)

179 (28.59%)

tin name

Poria cocos

Astragalus membranaceus

Salvia miltiorrhiza

Ranmlus Cinnamomi

Aconitum carmichaeli

Descurainia sophia

Alisma orientalis

Atractylodis Macrocephalae Rhizoma
Radix Glycyrrhizae Preparata

Ophiopogon japonicus





OPS/images/fmed-12-1522163-t004.jpg
Symptoms Chinese herbal medi

e

Chest tightness Fuling, Huangqi, Danshen, Tinglizi, Maidong, Guizhi, Zexie, Fuzi, Baizhu

Be short of breath Fuling, Huanggi, Danshen, Guizhi, Fuzi, Tinglizi, Baizhu, Zexie

— Fuling, Danshen, Huangqi, Guizhi, Fuzi, Baizhu, Zexie, Tinglizi, Maidong, Zhigancao, Wuweizi, Chegianzi, Fuling, Dangshen,
Chuanxiong, Danggui, Mudanpi

Edema of Lower Extremities Fuling, Tinglizi, Danshen, Huanggi, Guizhi, Fuzi, Zexie, Baizhu, Fuling, Wuweizi, Zhigancao, Chegianzi, Maidong, Dangshen

Fecble Fuling, Huangg, Danshen, Guizhi, Tinglizi, Baizhu, Fuzi, Zexie, Maidong, Zhigancao, Fuling, Dangshen, Wuweizi, Chuanxiong

Poor appetite Fuling, Huanggi, Danshen, Baizhu, Zexie, Tinglizi, Guizhi, Fuzi, Zhigancao, Dangshen, Maidong, Wuweizi, Chuanxiong, Danggui

Cough Fuling, Tinglizi, Guizhi, Fuzi, Danshen, Zexie, Baizhu, Fuling, Zhigancao, Wuweizi, Gancao, Kuxingren, Sangbaipi, Maidong

Olig Fuling, Danshen, Huangqi, Zexie, Fuzi, Tinglizi, Baizhu, Guizhi

" Fuling, Huangqj, Guizhi, Danshen, Tinglizi, Zexie, Baizhu, Zhigancao, Fuzi, Chuanxiong, Zhigancao, Wuweizi, Fuling, Danggui,
nsomnia

Gancao, Dangshen, Chegianzi, Taizishen, Yimucao, Suanzaoren, Honghua, Dazao

Difficulty lying flat Fuling, Baizhu, Fuzi, Huangqi, Danshen, Guizhi, Zexie, Tinglizi





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Exploring natural therapy for chronic heart failure: experience in traditional Chinese medicine treatment before 2022



		1 Introduction



		2 Materials and methods



		2.1 Search terms



		2.2 Eligible criteria



		2.2.1 Inclusion criteria



		2.2.2 Exclusion criteria









		2.3 Citation screening



		2.4 Data synthesis



		2.5 Analytical methods









		3 Results



		3.1 Frequency analysis



		3.1.1 The frequency of the appearance of Chinese herbal medicine



		3.1.2 Frequency of symptom occurrence









		3.2 Analysis of association rules



		3.3 Complex network analysis









		4 Discussion



		4.1 Summary of results



		4.2 Action of herbs



		4.3 Limitations and future directions



		4.4 Innovative contributions









		5 Conclusion



		Data availability statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		Supplementary material



		References



















OPS/images/fmed-12-1522163-g001.jpg
Data search in CNKI ,Wan Fang,and
VIP to obtain literature related to
CHF published before 2022

‘ 1.Without medical
. N records
Collect citations that mention any of (n=3218)
the search terms (n=4146)
‘ 2.Duplicates
(n=282)
Screen citations and remove irrelevant >
citations 3.not diagnosed
# with CHF(n=14)
4.Unclear
Collected 601 articles and 626 medical prescription
cases composition
(n=31)

!

Data analyses:frequency;association rule;
complex network analysis






OPS/images/fmed-12-1522163-g002.jpg
Y

R

Chest oy palpitate
tlghtnelss be short
Edema of Lower of breath

Extremities K

feeble





OPS/images/cover.jpg
& frontiers | Frontiers in Medicine

Exploring natural therapy for
chronic heart failure: experience
in traditional Chinese medicine
treatment before 2022












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Medicine






