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Abstract

Chronic obstructive pulmonary disease (COPD) is a prevalent, preventable, and treatable chronic airway disease associated with
high morbidity, mortality, and global burden. In this review, we searched PubMed, Web of Science, and major Chinese academic
databases for clinical and mechanistic studies of traditional Chinese medicine (TCM) interventions for COPD, emphasizing evidence
relevant to the stable phase, acute exacerbation phase, and first 8 weeks after an exacerbation, termed the acute exacerbation
of COPD (AECOPD) risk window phase (risk window). Evidence from randomized trials and evidence syntheses indicates that
adjunctive herbal formulae, Chinese patent medicines, acupuncture, moxibustion, acupoint-based interventions, and traditional
Chinese exercise therapy may improve symptoms, the 6-minute walking distance (6MWD), pulmonary function indices, quality
of life, and selected exacerbation-related outcomes. Multicenter trials have also reported benefits of syndrome-based sequential
treatment during acute exacerbation and the subsequent risk window. Mechanistic studies suggest coordinated regulation of
inflammatory and oxidative stress pathways, immune homeostasis, epithelial barrier integrity, mucus hypersecretion, apoptosis,
and airway remodeling. However, confidence in these findings is limited by heterogeneous syndrome definitions and intervention
protocols, small samples, incomplete blinding and allocation reporting, and insufficient long-term follow-up. Future research should

@ prioritize standardized diagnostic criteria and outcomes, rigorously designed multicenter trials, and translational studies that link in @

vivo active substances and molecular targets to clinically meaningful outcomes.
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Introduction prognosis!®”), underscoring the urgent need for more effec-
tive comprehensive intervention strategies. In traditional
Chinese medicine (TCM), COPD is classified under “lung
distension” (Fei Zhang) and “wheezing disorder” (Chuan
Zheng). Based on the core pathogenesis at different dis-
ease stages, a diagnostic and therapeutic system featuring
stage- and grade-based management, combined internal

Chronic obstructive pulmonary disease (COPD) is a
chronic airway disease characterized by persistent respira-
tory symptoms and incompletely reversible airflow limita-
tion, with high prevalence, high mortality, and substantial
disease burden!". Global epidemiological data indicate

that approximately 214 million people are affected by

COPD worldwide, resulting in nearly 3.42 million deaths apd external therapies, and comp rehensiy ¢ interyen—
annually and approximately 74.93 million disability- O has gradually been established. TCM interventions

adjusted life years (DALYs)?. Over the next 30 years, for COPD have S hown advant.ages in .improving clinical
symptoms, delaying lung function decline, reducing acute

exacerbations, and enhancing exercise tolerance and qual-
ity of life!®'%, This review synthesizes domestic and inter-
national research progress on TCM for COPD, including
diagnostic and therapeutic protocols, distinctive TCM
techniques, and underlying mechanisms, with the aim of

COPD is projected to cause an estimated global economic
loss of approximately USD 4.33 trillion®!. Although mod-
ern medicine has advanced considerably through treat-
ments such as bronchodilators and biological agents*~,
patients with COPD still experience a progressive decline
in lung function, frequent acute exacerbations, and poor

*Corresponding author. Jiansheng Li, E-mail: li_js8@163.com.

How to cite this article: Li JS, Xie Y, Zhao P, Lei SY. Traditional Chinese medicine for chronic obstructive pulmonary disease: treatment
strategies, clinical evidence, and mechanistic insights. Acupunct Herb Med 2026;6(3):314-325. doi: 10.1097/HM9.0000000000000208

Received 09 June 2026 / Accepted 08 August 2026

Copyright © 2026 Tianjin University of Traditional Chinese Medicine. This is an open-access article distributed under the terms of the Creative
Commons Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is permissible to download and share the work
provided it is properly cited. The work cannot be changed in any way or used commercially without permission from the journal.

314

‘ ‘ HM9_V6N3.indb 314 @ 26-Sep-26 15:38:00 ‘ ‘


https://links.lww.com/AHM/A238
mailto:li_js8@163.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Lietal. ® Volume 6 ® Number 3 e 2026

providing evidence to optimize clinical decision-making.
We searched PubMed, Web of Science, China National
Knowledge Infrastructure (CNKI), Wanfang Data, and
SinoMed from database inception to June 2026 using
combinations of terms for COPD, traditional Chinese
medicine, herbal medicine, acupuncture, moxibustion,
exercise therapy, clinical trial, and mechanism. Priority
was given to guidelines, systematic reviews, randomized
controlled trials, multicenter studies, and mechanistic
investigations directly relevant to COPD.

Staged and graded diagnosis and treatment
strategies for COPD

COPD follows a progressive course. Staged and stratified
prevention and treatment strategies that target the dis-
tinct characteristics and key links of each disease phase
can leverage the advantages of TCM and improve clini-
cal efficacy. Based on clinical practice and evidence-based
research, Li et al.l'''2! gystematically described the clini-
cal characteristics, pathogenesis patterns, and syndromes
of the stable phase, acute exacerbation phase, and risk
window phase of COPD. They proposed a staged and
stratiied TCM prevention and treatment strategy that
meets clinical needs and provides a new paradigm for
COPD prevention and management!''-'2l. COPD patho-
genesis is generally characterized by deficiency in origin
and excess in superficiality. During the stable phase, the
core mechanism is “deficiency of healthy gi with accu-
mulated impairment”; treatment aims to stabilize symp-
toms, delay lung function decline, and improve quality
of life. During acute exacerbation, pathogenesis involves
phlegm accumulation, including phlegm-heat and
phlegm turbidity, or mutual obstruction of phlegm
and blood stasis, together with gi and yin impairment
and often impaired fu-qi circulation. Mutual obstruction
of phlegm and blood stasis is considered the key factor.
Treatment aims to control the current exacerbation,
reduce symptoms, and lower mortality risk. Acute exac-
erbations of COPD (AECOPD) do not occur as isolated
random events; recurrent exacerbations tend to cluster
after an acute exacerbation, mostly within 8 weeks. This
interval, from resolution of AECOPD to return to the
stable phase, is termed the AECOPD risk window phase
(risk window)!3. Li and Wang!"*! first proposed this
concept in 2011. The pathogenesis is characterized by a
combination of deficiency and excess, mainly presenting
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as qi deficiency or gi-yin deficiency, often accompa-
nied by phlegm and blood stasis. Treatment, therefore,
involves simultaneously supporting healthy gi and elimi-
nating pathogens!"l. The stable phase, acute exacerbation
phase, and risk window phase form a continuous process
shaped by changes in healthy gi and pathogenic factors.
Pathogenesis shifts from deficiency with phlegm and
blood stasis in the stable phase to phlegm accumulation
and phlegm-blood stasis obstruction with gi-yin injury
during acute exacerbation, and then to residual patho-
gens, unrecovered healthy gi, and persistent phlegm and
blood stasis during the risk window phasel'-'°l, Ding et
al. proposed that lung gi deficiency is the primary mech-
anism in stable COPD and that the key pathomechanism
during acute exacerbation is invasion of external patho-
gens that triggers latent illness!'?l. Deficiency, phlegm, and
blood stasis are the core pathological factors through-
out disease progression. Treatment emphasizes stage-
and syndrome-based differentiation and intervention.
On this basis, Wu and Li"""! used Yiqi Wenyang Huatan
Decoction combined with auricular point seed-pressing
therapy for patients in the risk window phase, provid-
ing clinical support for syndrome-based intervention
during this phase. These strategies provide insight into
TCM treatment for COPD. Although current theories
differ in emphasis, they share the view that COPD is
characterized by deficiency in origin and excess in super-
ficiality, with deficiency, phlegm, and blood stasis run-
ning through the disease course!'''>!l, In addition, the
TCM syndrome diagnostic criteria used in clinical tri-
als remain inconsistent, especially regarding syndrome
names, symptom combinations, and identification of
concurrent syndromes, which limits comparison and evi-
dence synthesis!'*-2?!, Future studies should further stan-
dardize syndrome diagnosis based on existing guidelines
and diagnostic criteria. Figure 1 shows the staged and
stratified diagnosis and treatment strategy for COPD.

Staged and graded treatment regimens for COPD
Stable phase

In patients with stable COPD, TCM syndrome-based thera-
pies added to conventional treatment have shown potential
benefits over conventional treatment alone or conventional
treatment plus placebo by improving symptom control,
reducing acute exacerbation frequency, enhancing exercise
tolerance, and improving quality of life?>24, In patients
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Figure 1. Staged and graded treatment strategies for COPD. COPD: Chronic obstructive puimonary disease.
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with mild-to-moderate disease, randomized, double-blind,
placebo-controlled trials have shown that Bufei Formula,
Bufei Jianpi Formula, and Bufei Yishen Formula signifi-
cantly reduce acute exacerbations, increase 6-minute walk-
ing distance (6MWD), alleviate dyspnea, and slow the
decline in forced expiratory volume in 1 second (FEV )1,
Another multicenter, randomized, double-blind trial
reported that add-on Bufei Granules markedly improved
clinical symptoms, pulmonary function, and quality of
lifel. For patients with severe-to-very severe disease, add-
ing TCM syndrome-based therapies, including Bufei Jianpi
Formula, Bufei Yishen Formula, and Yiqi Zishen Formula,
or proprietary Chinese medicines, including Jianpi Yifei II
Granules and Jinshui Liujun Decoction, to conventional
Western medicine reduces the frequency and severity of
acute exacerbations, alleviates dyspnea, and improves
exercise tolerance and quality of life!®*”2%], In older adults
with severe COPD, modified Qiwei Dugi Pills effectively
relieve clinical symptoms, improve pulmonary function and
blood gas parameters, and help modulate inflammatory
and immune responses?’. A network meta-analysis of 113
randomized controlled trials involving 8,265 patients sug-
gested outcome-specific differences among 14 Chinese pat-
ent medicines used as add-on treatments for stable COPD.
Jinshuibao Capsules ranked highest for improving FEV /
FVC (SUCRA, 82.0%),FEV, % predicted (SUCRA, 89.3%),
and 6MWD (SUCRA, 97.2%); Yifei Capsules ranked high-
est for clinical response (SUCRA, 87.2%); Bufei Granules
ranked highest for reducing COPD Assessment Test (CAT)
scores (SUCRA, 99.7%); and Yupingfeng Capsules ranked
highest for reducing the annual frequency of AECOPD
(SUCRA, 76.7%)B. Studies on active pharmaceutical
ingredients have further shown that Astragalus improves
pulmonary function®!l. Collectively, these findings support
the important role of internal TCM therapies, ranging from
compound formulae and proprietary medicines to single
herbal ingredients, in stable COPD management.

However, the available evidence is not consistent
across all interventions and outcomes. In the network
meta-analysis of Chinese patent medicines, different
interventions ranked highest for different outcomes, and
no single medicine showed consistent superiority across
pulmonary function, symptoms, exercise capacity, and
exacerbation-related outcomes. The evidence networks
also lacked closed loops and direct head-to-head com-
parisons between active treatments. Methodological
limitations, including insufficient reporting of random-
ization, allocation concealment, and blinding, together
with limited long-term follow-up, further reduced confi-
dence in the comparative rankings®’. Therefore, current
evidence supports the potential benefits of Chinese pat-
ent medicines as add-on therapies but does not establish
the definitive superiority of any single intervention.

AECOPD phase

During acute exacerbation of COPD, patients experience
rapid clinical deterioration, swift disease progression,
and increased mortality risk. Studies have confirmed
that combining TCM with conventional Western med-
icine can improve the overall response rate, alleviate
symptoms, shorten hospital stays, and reduce acute
exacerbation frequency®. A multicenter randomized
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controlled trial in patients with moderate-to-severe
AECOPD used a syndrome-based regimen, including
Sanhanhuayin Granule for external cold and internal
fluid syndrome, Qingrehuatan Granule for phlegm-
heat congesting the lung syndrome, and Zaoshihuatan
Granule for phlegm-dampness amassing in the lung
syndrome. The regimen significantly reduced acute
exacerbation frequency and improved dyspneal®l. For
wind-cold attacking the lung syndrome, modified San’ao
Decoction combined with Zhisou San alleviates clini-
cal symptoms?®*4, For external cold and internal fluid
syndrome, Modified Minor Green Dragon Decoction
increases 6MWD, improves pulmonary function, and
lowers inflammatory cytokine levels®l. For phlegm
turbidity obstructing the lung syndrome, modified
Sanzi Yangqin Decoction reduces the modified Medical
Research Council (mMRC) dyspnea scorel®®. For
phlegm-heat obstructing the lung syndrome, modified
Qingqi Huatan Wan improves blood gas parameters®”.
A meta-analysis confirmed that Qingjin Huatan Formula
combined with conventional Western medicine improves
pulmonary function and inhibits inflammatory mediator
expression’*¥l. Regarding proprietary Chinese medicines,
Qingke Pingchuan Granules reduce mMRC and CAT
scores, increase 6MWD, and shorten hospital stay!**-
401, Shiwei Longdanhua Capsule and Feilike Mixture
improve related symptoms and scores*'2. Qingfei
Xiaoyan Pills shorten the time to symptom and sign res-
olution in patients with phlegm-heat accumulating in
the lung pattern'®l. A network meta-analysis indicated
that Dengzhanxixin Injection combined with conven-
tional Western medicine ranked highest for clinical effi-
cacy (SUCRA, 80.47%) and improvement in FEV /FVC
(SUCRA, 98.55%). Shengmai Injection combined with
conventional Western medicine ranked highest for short-
ening hospital stays (SUCRA, 94.70%; mean difference
[MD], -6.90 days; 95% confidence interval [CI], -10.89
to -2.90). Closed-loop analyses did not indicate signifi-
cant inconsistency between direct and indirect evidence.
However, most pairwise comparisons between Chinese
medical injections were not statistically significant, only
31.07% of included trials reported an appropriate ran-
domization method, and potential publication bias was
detected for clinical efficacy. Therefore, these rankings
should be interpreted cautiously and should not be con-
sidered definitive evidence of comparative superiority*.

Risk window phase

The proposed risk window phase provides a new
approach to disease management, with therapeutic
goals focused on facilitating the transition from the
acute phase to the stable phase and preventing recur-
rent acute exacerbations™. An integrative sequential
treatment regimen established by Li et al.*! comprised
syndrome-based treatment, including Sanhanhuayin
Formula, Qingrehuatan Formula, or Zaoshihuatan
Formula, for 1 to 3 weeks during the acute exacerbation
phase, followed by 4 weeks of syndrome-based treatment
during the risk window phase. This regimen showed
superior efficacy compared with conventional Western
medicine alone by prolonging the interval to recurrent
acute exacerbations, improving dyspnea, and enhancing
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quality of life. Another multicenter randomized con-
trolled trial (six centers, 336 patients) demonstrated
that adding TCM syndrome-based treatment, includ-
ing Yigiwenfei Granules, Fuzhengzaohua Granules, or
Fuzhengqinghua Granules, to conventional Western
medicine reduced the acute exacerbation rate, prolonged
the time to first acute exacerbation, alleviated clinical
symptoms, and improved quality of life!*l. Based on the
risk window phase concept proposed by our team, sev-
eral clinical studies have focused on pathogenesis char-
acterized by deficiency complicated with excess and have
used self-developed or empirical formulae, all of which
showed favorable efficacy. Ningfeidingchuan Formula
combined with conventional Western medicine reduced
CAT scores and alleviated clinical symptoms in patients
with moderate-to-very severe gi deficiency and phlegm-
heat pattern!*’l. Xuanfei Huatan Tongluo Formula com-
bined with Western medicine showed good efficacy in
improving clinical symptoms and pulmonary function
and reducing thrombosis risk, thereby helping patients
transition smoothly to the stable phasel*®!.

External TCM therapies across different stages of
COPD

External TCM therapies are an important component of
comprehensive COPD management and have been used
during the stable phase, acute exacerbation phase, and
risk window phase. To distinguish this section from the
internal herbal therapies discussed in Staged and Graded
Treatment Regimens for COPD, this section focuses
mainly on acupuncture, moxibustion, acupoint-based
interventions, and traditional Chinese exercise therapy.
Table 1 summarizes the main study designs, intervention
protocols, and clinical findings.

Stable phase

In patients with stable COPD, acupuncture, moxibus-
tion, traditional Chinese exercise therapy, and acupoint-
based interventions are commonly used to regulate gi
and blood, dredge the lung collaterals, strengthen the
spleen and kidneys, and resolve phlegm and blood stasis.
These interventions have mainly been evaluated for their
effects on clinical symptoms, acute exacerbations, exer-
cise tolerance, and quality of life. Regarding acupunc-
ture, a multicenter randomized controlled trial involving
patients with mild-to-severe COPD demonstrated that
acupuncture combined with conventional medication
was superior to monotherapy in improving 6MWD, St
George’s Respiratory Questionnaire (SGRQ) scores, and
mMRC scores, with a favorable safety profile/*l. For
patients with moderate-to-very severe COPD, long-term
acupuncture therapy can further improve quality of life,
exercise tolerance, nutritional status, and inflammatory
markers, while helping to reduce acute exacerbations and
lower the BODE index!”"!. Press needle exercise therapy
combined with pulmonary rehabilitation training effec-
tively alleviates clinical symptoms, including cough, spu-
tum production, wheezing, and chest tightness, improves
lung function, and enhances quality of lifel”Y. Among
moxibustion interventions, lung-benefiting moxibus-
tion significantly improves quality of life and treatment
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satisfaction, with sustained benefits during long-term
follow-upP”. Governor Vessel moxibustion and Wenfei
Guyuan umbilical moxibustion also significantly and
durably alleviate clinical symptoms, improve lung func-
tion, and enhance immune function in patients with lung—
kidney gi deficiency syndromel®'=%72l. Warming needle
therapy has also been shown to enhance exercise capac-
ity and reduce inflammatory responses”?. Traditional
Chinese exercise therapy encompasses diverse forms and
embodies the rehabilitation principle of graded adapta-
tion. In patients with mild-to-moderate COPD, practices
such as Tai Chi, Baduanjin, and Mawangdui Daoyin sig-
nificantly improve exercise tolerance, clinical symptoms,
and quality of life*3-5%1, In patients with moderate-to-very
severe COPD, supervised breathing-guided training also
significantly enhances exercise capacity®*. A network
meta-analysis of 57 randomized controlled trials involv-
ing 4,294 patients found that Baduanjin ranked highest
for improving FEV , whereas Liuzijue ranked highest for
improving FEV, % predicted and FEV /FVC. Compared
with conventional treatment, Baduanjin was associated
with a 0.27L improvement in FEV, (95% CI, 0.14-
0.40), whereas Liuzijue improved FEV % predicted by
8.60 percentage points (95% CI, 5.92-11.16) and FEV /
FVC by 7.35 percentage points (95% CI,4.51-10.02)571,
Although effect estimates for Tai Chi and Wugqinxi were
numerically favorable compared with conventional
treatment for some pulmonary function outcomes, the
differences were not statistically significant. In addition,
despite their relatively high probability rankings, the dif-
ference between Baduanjin and Liuzijue in improving
FEV, was not statistically significant. Evidence certainty
ranged from very low to moderate, with additional
concerns regarding small sample sizes, risk of bias, and
potential publication bias. Therefore, probability rank-
ings should not be interpreted as definitive evidence that
one traditional Chinese exercise therapy is superior to
another. Acupoint application therapy has also demon-
strated efficacy in alleviating symptoms such as cough
and dyspnea and in improving lung function parame-
terst®8l. Acupressure significantly alleviates dyspnea and
anxiety®’. Combination strategies have also been evalu-
ated in stable COPD. A systematic review of 12 random-
ized controlled trials involving 841 participants found
that acupoint injection plus pharmacotherapy improved
pulmonary function and clinical response compared
with pharmacotherapy alonel”™. Nevertheless, heteroge-
neity in injected agents, acupoints, treatment schedules,
and outcome definitions limits the certainty and general-
izability of this evidence.

AECOPD phase

During AECOPD, external TCM therapies are mainly
used as adjuncts to conventional treatment and early
pulmonary rehabilitation. A systematic review indicated
that acupuncture combined with conventional Western
medicine may provide additional benefits over conven-
tional treatment alone in pulmonary function, dyspnea,
exercise tolerance, and quality of life!®®l. Traditional
Chinese exercise therapies are commonly used in
Chinese medicine healthcare and rehabilitation. Studies
have shown that various forms of traditional Chinese
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exercise therapy, including Liuzijuel®', Baduanjin'®?),
Tunachun Gong!®!, and exhalation—inhalation exer-
cisel®, have favorable effects on lung function, exercise
tolerance, and quality of life in patients with AECOPD.
Supine Daoyin improves exercise tolerance, alleviates
symptoms, and enhances quality of life in patients with
AECOPD, with a favorable safety profile”. In addition,
Chinese medicine techniques such as moxibustion and
acupoint application offer advantages as adjunctive
therapies for AECOPD. Geng et al.[*) demonstrated that
respiratory rehabilitation training effectively improves
clinical symptoms, cardiopulmonary function, and exer-
cise tolerance in patients with AECOPD. Shen et al.l*®!
showed that therapy for clearing the lung and remov-
ing phlegm and blood stasis combined with acupoint
application significantly improves TCM syndrome
scores and reduces inflammatory responses in patients
with AECOPD. Evidence for combined acupuncture and
herbal treatment during AECOPD remains limited. In a
randomized study of 100 patients with the phlegm-heat
constraint in the lung pattern, acupuncture plus herbal
atomization added to conventional therapy improved
pulmonary function indices and reduced C-reactive
protein and interleukin-6 levels without an observed
increase in adverse events!”; confirmation in larger, inde-
pendently conducted trials is needed.

Risk window phase

Chinese medicine techniques also have important applica-
tion value for patients in the risk window phase. Wu and
Li"" applied Yiqi Wenyang Huatan Decoction combined
with auricular point seed-pressing therapy to patients with
lung—kidney gi deficiency complicated by turbid phlegm
obstructing the lung syndrome during the risk window
phase. The treatment improved clinical symptoms, lung
function, and exercise tolerance, regulated immunity, and
reduced inflammatory levels. For early pulmonary reha-
bilitation during the risk window phase, Liuzijue com-
bined with Shenqi Qilong Dingjin Powder significantly
improved clinical symptoms, accelerated lung function

www.ahmedjournal.com

recovery, and enhanced quality of lifel®”l. Breathing Turtle
work can improve lung function, enhance exercise tol-
erance, and improve quality of life!*®l. Baduanjin, a tra-
ditional Chinese health gigong practice, is an important
component of TCM pulmonary rehabilitation. A pro-
spective non-randomized concurrent controlled triall®”)
found that Baduanjin, when used during the risk window
phase, prolonged the interval to recurrent exacerbations
and improved clinical symptoms, exercise tolerance, and
lower-limb muscle strength. Direct evidence for acupunc-
ture combined with oral herbal medicine or herbal atomi-
zation during the risk window phase remains insufficient,
particularly for recurrent exacerbation rates, time to first
recurrence, and long-term quality of life. Overall, exter-
nal TCM therapies may serve as stage-specific adjuncts to
conventional COPD care, but clinical adoption should be
guided by disease phase, syndrome pattern, patient toler-
ance, and the certainty of the available evidence.

Mechanisms of TCM therapy

In recent years, TCM has shown considerable clinical
efficacy in preventing and treating COPD. Evidence
from multicenter, randomized, double-blind, placebo-
controlled trials indicates that several formulae based on
the therapeutic principle of “Tiaobu Feishen,” including
Bufei Jianpi Formula, Bufei Yishen Formula, and Yigi
Zishen Formula, as well as Qingjin Huatan Decoction,
Suzi Jiangqi Decoction, and Liuwei Buqi Capsules, can
improve pulmonary function, reduce acute exacerbation
frequency, alleviate respiratory symptoms, and improve
the quality of life in patients with COPD876-771,

The mechanisms of TCM formulae for COPD are
generally characterized by integrated, multi-component,
multi-target, and multi-pathway regulation rather than
modulation of a single molecular target. In general, the
major consensus mechanisms include anti-inflammatory,
antioxidant, immunomodulatory, epithelial-protective,
and anti-remodeling effects (Figure 2). First, many
formulae suppress airway and systemic inflamma-
tion by regulating nuclear factor-kappa B (NF-xB),
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Anti-inflammatory and
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Figure 2. Multi-component and multi-pathway regulatory mechanisms of TCM formulae in COPD. 6MWD: 6-Minute walking distance; AMPK:
AMP-activated protein kinase; ARE: Antioxidant response element; COPD: Chronic obstructive pulmonary disease; EGFR: Epidermal growth factor
receptor; EMT: Epithelial-mesenchymal transition; GSH-Px: Glutathione peroxidase; HO-1: Heme oxygenase-1; IL: Interleukin; MAPK: Mitogen-
activated protein kinase; MDA: Malondialdehyde; mTOR: Mechanistic target of rapamycin; MUC5AC: Mucin 5AC (MUC5AC); NF-xB: Nuclear
factor-kappa B; NQO1: NAD(P)H: quinone oxidoreductase 1; Nrf2: Nuclear factor erythroid 2-related factor 2; PI3K/Akt: Phosphoinositide 3-kinase/
protein kinase B; ROS: Reactive oxygen species; Smad: Sma- and mad-related protein; SOD: Superoxide dismutase; STAT3: Signal transducer
and activator of transcription 3; TCM: Traditional Chinese medicine; TGF-f: Transforming growth factor-beta; Th17: T helper 17; TNF-a: Tumor

necrosis factor-alpha.
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phosphoinositide 3-kinase/protein kinase B (PI3K/Akt),
mitogen-activated protein kinase (MAPK), and signal
transducer and activator of transcription (STAT)-related
pathways. These effects may attenuate neutrophil- and
macrophage-dominated airway inflammation and are
clinically associated with reductions in symptoms and
exacerbation risk. Second, TCM formulae can enhance
antioxidant defense by activating the nuclear factor
erythroid 2-related factor 2-antioxidant response ele-
ment (Nrf2-ARE) pathway and increasing antioxidant
enzymes, including superoxide dismutase, glutathione
peroxidase, heme oxygenase-1 (HO-1), and NAD(P)
H: quinone oxidoreductase 1 (NQOT1), while decreas-
ing reactive oxygen species and malondialdehyde lev-
els. These effects may help protect airway epithelial and
alveolar structures and delay progressive lung function
decline. Third, TCM formulae may protect airway epi-
thelial cells, alveolar epithelial cells, and endothelial cells
by regulating AMP-activated protein kinase (AMPK)/
mechanistic target of rapamycin (mTOR)-mediated
autophagy, mitochondrial dysfunction, apoptosis, and
epithelial barrier integrity. Importantly, these pathways
do not act independently but form an interconnected
regulatory network. For example, oxidative stress can
amplify airway inflammation because excessive reac-
tive oxygen species activate NF-kB, MAPK, and STAT3
signaling, resulting in increased release of inflammatory
mediators”®. Conversely, activation of Nrf2-ARE sig-
naling reduces reactive oxygen species accumulation
and may indirectly inhibit NF-xB—driven inflammatory
responses, forming a negative regulatory loop between
antioxidant and anti-inflammatory mechanisms!””.

The mechanistic emphasis differs between formulae
used for stable COPD and those used for acute exacer-
bations. Formulae for stable COPD, such as Bufei Yishen
Formula, Bufei Jianpi Formula, Yupingfeng Powder,
Buzhong Yiqi Decoction, and Liuwei Buqi Capsules, are
mainly characterized by qi supplementation. Their mech-
anisms are more closely related to long-term regulation
of immune homeostasis, persistent low-grade inflamma-
tion, oxidative stress, and tissue repair. These mecha-
nisms align with clinical goals in stable COPD, including
improved lung function, exercise tolerance, symptom
scores, and quality of life, as well as reduced future exac-
erbation risk. For example, Bufei Jianpi-related therapy
has been reported to improve mitochondrial function
and skeletal muscle performance and to protect epithe-
lial barrier integrity, whereas Bufei Yishen therapy may
regulate Th17/Treg imbalance and improve immune
dysfunction/$%-821,

In contrast, formulae for acute exacerbations, such as
Qingjin Huatan Decoction, are mainly characterized by
pathogen elimination. Their mechanisms focus more on
the rapid suppression of acute inflammatory activation,
oxidative bursts, neutrophil-dominated airway inflam-
mation, mucus hypersecretion, and airway obstruc-
tion. For example, Qingjin Huatan Decoction has been
reported to inhibit inflammatory mediator expression
through p38 MAPK/NF-kB-related signaling and sup-
press neutrophil elastase/epidermal growth factor recep-
tor (EGFR)/MAPK-mediated mucin 5SAC (MUCS5AC)
overexpression, thereby reducing mucus secretion®3,

‘ ‘ HM9_V6N3.indb 321
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These effects are more directly related to clinical indi-
cators of acute exacerbation, including cough, sputum
viscosity, wheezing, dyspnea, and exacerbation duration.
Thus, stable-stage formulae tend to emphasize the long-
term restoration of host defense and tissue homeostasis,
whereas acute exacerbation formulae tend to emphasize
rapid inflammatory control.

TCM formulae exhibit distinct pharmacological pro-
files and molecular mechanisms, largely because of dif-
ferences in their bioactive constituents. These bioactive
substances constitute the chemical basis of the therapeu-
tic effects of TCM formulae. Therefore, the systematic
identification of the key active components responsi-
ble for efficacy is essential for elucidating mechanisms
of action and optimizing formula design. However, the
complex chemical composition and holistic mode of
action of TCM formulae create substantial challenges
for mechanistic interpretation and rational optimiza-
tion. To address these challenges, researchers have pro-
posed an integrative strategy of “analyzing the parts
within the whole, returning from the parts to the whole,
and balancing systems-level thinking with reductionist
approaches,” aiming to bridge the gap between com-
plex chemical systems and multi-target pharmacological
mechanisms. Based on the multi-component, weak-effect,
and synergistic-interaction characteristics of TCM, an
“iterative feedback screening strategy for equivalent
component groups” was developed. Using this strategy,
researchers identified an equivalent component group
composed of 18 constituents with defined proportions
in Fufang Danshen Formula and further revealed its
system-level mechanism, including the activation of Nrf2
to alleviate cellular injury®-%¢l. As an equivalent compo-
nent group, it preserves the proportional composition
of the original formula and reflects the effective con-
stituent group responsible for pharmacological action.
Based on the specificity of syndrome-formula correspon-
dence in TCM efficacy, studies on the bioactive material
basis of formulae should follow the path of syndrome
diagnosis, formula efficacy evaluation, and analysis of
directly acting substances in vivo. Accordingly, TCM
syndrome-based metabolomics has been established by
integrating serum pharmacochemistry and metabolom-
ics. By identifying syndrome biomarkers, this approach
has enabled the construction of formula efficacy evalua-
tion systems, discovery of bioactive substances, and elu-
cidation of system-level mechanisms underlying formula
efficacy!®-381,

As an illustrative example, researchers established
an integrated research paradigm that includes phar-
macological action evaluation, bioactive substance
identification, component compatibility, and mecha-
nistic validation (Figure 3). In cigarette smoke expo-
sure models combined with bacterial infection, Bufei
Yishen Formula improved immune dysfunction, pro-
tease/antiprotease imbalance, oxidative stress injury,
and right ventricular remodeling®®-3. Through
bioactivity-guided isolation, serum pharmacology,
component knockout strategies, and biomimetic
transformation approaches, active compounds were
identified and optimized into effective component com-
binations®**31. Mechanistic studies further suggested
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Figure 3. Integrated research paradigm for identifying bioactive substances and mechanisms of TCM formulae. COPD: Chronic obstructive pulmo-
nary disease; scRNA: Single-cell RNA sequencing; TCM: Traditional Chinese medicine.

that these combinations may regulate COPD-related
pathological processes by suppressing inflammatory
and oxidative injury, improving epithelial barrier
dysfunction, enhancing macrophage efferocytosis,
reducing mucus hypersecretion, and correcting Th17/
Treg imbalance®?>76-8, These findings provide a useful
example of systematic investigation into the material
basis and mechanisms of a single formula, but they
should not be interpreted as representative of all TCM
interventions for COPD.

In summary, TCM formulae for COPD exert ther-
apeutic effects through multi-component, multi-target,
and multi-pathway regulation. At the field level, their
common mechanisms involve coordinated modulation
of inflammation, oxidative stress, immune imbalance,
epithelial injury, mucus hypersecretion, and airway
remodeling. At the disease-stage level, stable COPD for-
mulae mainly emphasize long-term restoration of host
defense, immune homeostasis, mitochondrial function,
and tissue repair, whereas acute exacerbation formulae
mainly emphasize rapid suppression of inflammatory
activation, oxidative bursts, and airway obstruction.
At the formula-specific level, systematic studies of Bufei
Yishen Formula show how pharmacological action
evaluation, bioactive substance identification, compo-
nent compatibility, and mechanistic elucidation can
be integrated to clarify the material basis and regula-
tory network of a single formula. This integrated par-
adigm aligns with key methodological considerations
for non-clinical pharmacological research on TCM
formulae discussed by Li et al.’”’l. However, because
this paradigm is mainly derived from studies of Bufei
Yishen Formula, its applicability to other TCM formu-
lae requires further validation in independent studies.
Future research should establish a stronger evidence
chain linking clinical efficacy, in vivo active substances,
direct molecular targets, pathway networks, and clini-
cally relevant outcomes.

322

Current issues and future perspectives

In summary, TCM has developed staged and graded
diagnostic and therapeutic strategies for COPD.
Accumulating evidence suggests that TCM interventions
may improve clinical symptoms, reduce acute exacerba-
tion frequency, and enhance quality of life. Nevertheless,
several challenges remain. First, many clinical studies are
limited by small sample sizes and heterogeneous designs,
resulting in insufficient overall evidence strength. For
example, the Governor Vessel moxibustion study"?
was a single-center trial involving only 40 participants,
whereas the Mawangdui exercise trial**! included only
54 participants from two centers. Considerable variation
also exists across studies in intervention type, compara-
tor, treatment duration, and follow-up period. Second,
preventive strategies targeting high-risk populations
remain underdeveloped, and standardized TCM-based
approaches for early identification and intervention are
still lacking. Although a six-center trial involving 336
patients evaluated syndrome-based TCM treatment
during the risk window phasel®l, the broader evidence
base remains limited. For example, the risk window
studies of Liuzijue!®”! and Baduanjin!®' were single-center
trials involving only 76 and 80 participants, respec-
tively. Finally, mechanistic investigations have frequently
focused on individual signaling pathways or molecular
targets. For instance, studies of Liuwei Buqi Capsules
primarily examined the STAT4/STAT6 and MMP-9/
TIMP-1 axes!”” or the JAK/STAT pathway'%l. Although
these studies provide valuable pathway-specific evidence,
they do not fully elucidate the systemic synergistic effects
characteristic of multi-component, multi-target, and
multi-pathway TCM interventions.

Future research should prioritize the following direc-
tions. First, multicenter, large-scale, internationally col-
laborative randomized controlled trials, together with
real-world studies, are needed to establish standard-
ized treatment protocols and TCM-specific therapeutic
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modalities supported by high-quality evidence. Second,
research should strengthen the identification of high-
risk populations with COPD and develop an integrated
TCM-based prevention and management framework
encompassing risk assessment, early screening, and strat-
ified intervention. Finally, mechanistic studies should
adopt integrative approaches combining network phar-
macology, multi-omics, bioinformatics, and artificial
intelligence to delineate the multidimensional molecular
regulatory networks underlying TCM interventions in
COPD, thereby clarifying key active substances, molecu-
lar targets, and synergistic mechanisms.
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