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Purpose: Chronic obstructive pulmonary disease (COPD) with hypoxemia is associated with high morbidity and mortality. Fire
dragon jar moxibustion, a Traditional Chinese Medicine(TCM) therapy, may complement non-invasive ventilation (NIV).
Methods: In this single-center retrospective study, 100 hospitalized COPD patients with hypoxemia (PaO, <60 mmHg) received NIV
alone (control, n=50) or NIV plus moxibustion (treatment, n=50). Outcomes included FEV1, PaO,, inflammatory markers (PCT, CRP),
dyspnea (mMRC), exacerbation frequency, TCM tongue-pulse scores, 30-day readmission, oxygen dependency, and glucocorticoid
use. Primary endpoints were FEV1 improvement and PaO, change at 12 weeks.

Results: At 12 weeks, the treatment group showed greater improvement in FEV1 (17.4% vs 8.7%, P <0.01) and PaO, (+6.4 mmHg vs
—1.2 mmHg, P <0.001). PCT and CRP decreased more markedly in the treatment group (P <0.05). Dyspnea (mMRC) decreased by 1.3
points vs 0.4 points in controls, and annual exacerbation frequency reduced by 1.8 vs 0.6 (P <0.001). TCM tongue and pulse scores
improved, with a trend from phlegm-dampness to lung qi deficiency (P <0.05). 30-day readmission (8% vs 12%), oxygen therapy
dependency (22% vs 30%), and glucocorticoid dosage (850 mg vs 1200 mg) were lower in the treatment group (P <0.05). No serious
adverse events attributable to the procedure were observed.

Conclusion: Combining fire dragon jar moxibustion with NIV significantly improves lung function, oxygenation, dyspnea, inflam-
matory markers, and TCM syndrome in COPD patients with hypoxemia, with a favorable safety profile.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a progressive respiratory disorder characterized by persistent airflow
limitation, airway inflammation, alveolar structural damage, and airway remodeling."> COPD is a leading cause of
morbidity and mortality worldwide, with prevalence significantly with age.! Hypoxemia, defined as an arterial oxygen
partial pressure (PaO;) below 60 mmHg, commonly complicates COPD, contributing to pulmonary hypertension, right
heart failure, and systemic organ hypoxia.” ® Patients with chronic hypoxemia often experience frequent exacerbations,
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prolonged dependence on oxygen therapy, and reduced quality of life despite optimized pharmacological treatment,
including long-acting p,-receptor agonists and inhaled corticosteroids, and standard non-invasive ventilation (NIV).%"*8

Long-term NIV improves ventilation and oxygenation, yet it does not reverse structural lung damage or fully address
chronic airway inflammation, and patient adherence may be limited by device comfort and convenience.” Therefore,
adjunctive interventions that can complement NIV and potentially modulate inflammation are of clinical interest.'
Traditional Chinese medicine (TCM) external therapies, including fire dragon jar moxibustion, have emerged as potential
adjunctive interventions in COPD.® According to TCM theory, COPD corresponds to “lung distension” and “breathing
disorders”, with deficiency in lungs, spleen, and kidneys function, manifesting as phlegm turbidity, blood stasis, and fluid
retention.'' Fire dragon jar moxibustion combines thermal stimulation and negative pressure to improve local circulation,
harmonize qi and blood, and potentially support pulmonary ventilation.'>'* While small trials suggest that TCM external
therapy can improve lung function and quality of life in COPD patients, evidence for combining fire dragon jar
moxibustion with long-term NIV is limited, and systematic evaluation of clinical, physiological, and inflammatory
outcomes is lacking."’

We hypothesize that fire dragon jar moxibustion may act synergistically with NIV by promoting pulmonary blood
circulation, reducing mucus secretion, and modulating systemic inflammation, while NIV alleviates hypoxia through
continuous positive airway pressure. Furthermore, individualized TCM syndrome differentiation, such as targeting
phlegm-dampness or lung qi deficiency, may optimize clinical outcomes. Despite growing interest in integrating TCM
with conventional COPD management, prior studies have mainly focused on oral herbal therapy or pulmonary
rehabilitation, with few examining adjunctive external therapies combined with NIV and evaluating lung function,
inflammatory markers, TCM syndrome, or clinically relevant endpoints such as readmission and glucocorticoid
use.>'®!7 In this study, primary endpoints include FEV, and mMRC changes, with consideration of the minimal
clinically important differences (MCIDs) to ensure clinical relevance. Annual exacerbation frequency is defined as the
total number of acute exacerbations recorded in the 12 months before and after the intervention. Potential safety signals
related to fire dragon jar moxibustion, including local skin burns or irritation, were monitored systematically. Therefore,
this single-center retrospective study aims to systematically evaluate the clinical efficacy and safety of fire dragon jar
moxibustion combined with NIV in COPD patients with chronic hypoxemia, focusing on improvements in lung function,
inflammatory markers, TCM syndrome patterns, and potential reductions in glucocorticoid use.

Materials and Methods

Study Design and Ethical Considerations

This single-center retrospective cohort study aimed to evaluate the efficacy of f Fire Dragon Jar moxibustion combined
with NIV in patients with COPD and chronic hypoxemia. Data were collected from patients hospitalized in the
Department of Respiratory Medicine at a tertiary hospital between January 2021 and June 2024. The study protocol
was approved by the Ethics Committee of The Affiliated Hexian Memorial Hospital of Southern Medical University, and
written informed consent was obtained from all participants. The research adhered to the principles of the Declaration of
Helsinki, and all data were anonymized to ensure confidentiality.

Participants and Eligibility Criteria

Patients were included if they met the Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2024 diagnostic
criteria, including patients airflow restriction (FEV1/FVC <70% after inhaled bronchodilator), a history of long-term
smoking or exposure to harmful gases/particulate matter, and typical clinical manifestations such as chronic cough,
sputum production and exertional dyspnea.''® Hypoxemia was defined as PaO, <60 mmHg at rest on room air, and
baseline PaO, and PaCO, values were recorded to characterize chronic hypoxemia severity. Patients with mild
hypoxemia (PaO, 55-60 mmHg) were included to reflect real-world heterogeneity, while those with normal baseline
oxygenation or severe acute respiratory failure were excluded. Participants were required to have received standardized
treatment: the control group received NIV alone for >3 months, while the treatment group received Fire Dragon Jar
moxibustion three times weekly for 12 weeks in addition to NIV. Patients with complete baseline and follow-up data,
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including lung function, arterial blood gas, inflammatory markers, and TCM syndrome score, were included. Exclusion
criteria included coexisting severe cardiopulmonary diseases (eg, tuberculosis, lung cancer, interstitial lung disease,
pulmonary hypertension), poor compliance or withdrawal, incomplete follow-up data, and contraindications to NIV such

as facial deformity, uncontrolled pneumothorax, or impaired consciousness. ">

Intervention Measures

In the control group, NIV treatment was administered using BiPAP with initial parameters are set as inspiratory pressure
(IPAP) 8-12 cmH,0, expiratory positive airway pressure (EPAP) 4-6 cmH,0, and an oxygen flow rate 2—5 L/min, used
for at least 6 hours daily. Parameters were adjusted based on patient tolerance and SpO, target of 90% on room air or
supplemental oxygen if required. NIV adherence was monitored monthly via device logs. In the treatment group, patients
received Fire Dragon Jar moxibustion in combination with NIV. Acupoint selection followed TCM syndrome differ-
entiation (eg, Feishu and Pishu for phlegm-dampness obstruction of the lung; Feishu and Qihai for lung qi deficiency).
The procedure involved moxibustion using a lit moxa stick for approximately 15 minutes per acupoint, followed by Fire
Dragon Jar cupping applied along the Bladder Meridian until the skin became erythematous (about 20 minutes).
Treatments were performed three times weekly for 12 consecutive weeks. Moxibustion was conducted within
one hour prior to NIV therapy to enhance synergistic effects. Safety monitoring for burns, skin injury, or other adverse
events was performed at each session.

Data Collection and Variables

Baseline data included demographic characteristics (age, sex, smoking history, COPD duration), lung function indica-
torssuch as FEV1 (% predicted) and FEV1 improvement rate = (follow-up value — baseline value)/baseline value x
100%, arterial blood gases (PaO,, PaCO,, pH) measured on room air or with documented oxygen supplementation, and
inflammatory markers, procalcitonin (PCT, pg/L) and C-reactive protein (CRP, mg/L), measured at baseline and 12
weeks.?! Symptom severity was assessed using the mMRC dyspnea scale (0-4).'" Acute exacerbations were ascertained
from electronic medical records, including hospitalizations and oral antibiotic prescriptions, and verified via telephone
follow-up when needed, calculated as annual frequency before and after treatment.”> TCM syndrome typing included
phlegm-dampness obstruction, lung qi deficiency, lung yin deficiency, and cold phlegm obstruction of lung, with tongue
and pulse scored 0—4 (0 = normal, 4 = severe abnormality).”> Clinical outcomes included 30-day readmission rate,
oxygen therapy dependence, and cumulative glucocorticoid dose (prednisone equivalent within 3 months post-treatment).

Follow-Up Schedule

Assessments of lung function (FEV,), blood gas parameters (PaO,, PaCO,, pH), and inflammatory markers (PCT, CRP)
were conducted at baseline and 12 weeks. Symptom scores and TCM syndrome evaluations were recorded at baseline,
12 weeks, and 1 year post-treatment[28,39,62,61,64]. Clinical events, including 30-day rehospitalization, long-term
oxygen therapy, and corticosteroid use, were documented.

Statistical Analysis

Continuous variables were expressed as mean = SD, and categorical data as frequency and percentage. Between-group
comparisons were performed using independent-samples z-test or Mann—Whitney U-test for continuous variables, and 3
or Fisher’s exact test for categorical variables. The primary endpoint was prespecified as the FEV1 improvement rate at
12 weeks, and secondary endpoints included changes in PaO,, mMRC score, inflammatory markers (PCT and CRP),
acute exacerbation frequency, TCM syndrome scores, and glucocorticoid usage. To control potential confounders,
analysis of covariance (ANCOVA) was applied for baseline-adjusted comparisons. Propensity score matching (PSM)
was used to balance key baseline variables, including age, sex, COPD duration, baseline FEV1, and PaO,. Subgroup
analyses were conducted according to TCM syndrome classification to compare FEV1 improvement rates across different
patterns. All statistical tests were two-sided, with P < 0.05 considered statistically significant. Given the retrospective
design, no formal a priori sample-size calculation was performed; the study included all eligible patients within the study
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Table | Summary of Index Definition and Time Point

Exacerbation

dosage

system

| year post-treatment

months post-treatment

requiring oral antibiotics or

hospitalization

equivalent dose

Category Indicator Measurement Method Time Points Definition/Calculation Unit
Pulmonary FEVI(% Spirometer (MedGraphics, | Baseline, 12 weeks post- FEVI improvement rate = %
Function predicted) USA) treatment (Follow-up value — Baseline
value)/Baseline value x 100%
Blood Gas PaO, Blood gas analyzer (Roche | Baseline, 12 weeks post- APaO, = Follow-up value — mmHg
cobas b201) treatment Baseline value
Inflammatory | PCT, CRP Electrochemiluminescence | Baseline, 12 weeks post- APCT/ACRP = Follow-up value — | pg/L(PCT),
Markers (Roche Cobas e4l1) treatment Baseline value mg/L (CRP)
Symptom mMRC dyspnea | Patient self-assessment Baseline, 12 weeks post- Higher score indicates more Score
scale (04) treatment, | year post- severe dyspnea
treatment
Acute Frequency/year | Retrospective chart review | | year pre-treatment, Acute symptom worsening Events per

patient-year

TCM Tongue/Pulse Blinded assessment by two | Baseline, 12 weeks post- Higher score indicates more Score
Syndrome score (04) TCM practitioners treatment severe phlegm-dampness
/deficiency
Clinical Event | 30-day Hospital records Within 30 days post- COPD-related acute Yes/No
readmission treatment exacerbation
Medication Glucocorticoid | Electronic medical record Cumulative dose within 3 | Converted to prednisone- mg

period (n = 100). The limitations of this approach include potential residual confounding and inability to make definitive
causal inferences. Findings are therefore reported as associations rather than causative effects (Table 1).

Rationale for Study Design and Data Timing

The 12-week endpoint was selected based on prior studies showing improvements in lung function and inflammation
within 3 months following combined TCM and NIV therapy.'> PCT and CRP short half-lives (=20 h) justified
measurement at 12 weeks for short-term anti-inflammatory effects.”* One-year follow-up captured long-term outcomes,
including exacerbation frequency and readmission.*’

Quality Control and Limitations

Data entry was double-checked using SPSS 26.0, and PSM adjustment minimized bias.” Two independent TCM
physicians performed blinded syndrome assessments; mean scores were used to reduce subjectivity. The retrospective
design limits causal inference, and residual confounding (eg, lifestyle factors) cannot be excluded. PaO, measurement
discrepancies were addressed by standardizing ABG sampling at rest on room air or documented oxygen.

Results

Comparison of Baseline Characteristics of Patients

This study included 100 patients with COPD and moderate hypoxemia, divided into two groups: the control group (n =
50) receiving NIV alone, and the treatment group (n = 50) receiving NIV combined with fire dragon jar moxibustion. The
baseline characteristics of the two groups were comparable, with no statistically significant differences in age, gender,
smoking history, COPD duration, or baseline lung function (P > 0.05) (Table 2). The mean age was 65.2 + 8.1 years in
the control group and 64.7 = 7.9 years in the treatment group. The proportion of male patients was 64% and 60%,
respectively. Long-term smoking history was reported in 60% of the control group and 58% of the treatment group (P =
0.82). Baseline FEV1% predicted was 53.6 + 8.4% in the control group and 54.1 £+ 9.2% in the treatment group. Baseline
PaO, values were 78.5 £ 10.2 mmHg and 77.9 + 11.1 mmHg, respectively, indicating mild to moderate oxygenation
impairment rather than severe chronic hypoxemia.
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Table 2 Comparison of Baseline Characteristics of Patients

Variable Control (n=50) | Treatment (n=50) | p-Value
Age (years) 65.248.1 64.7+7.9 >0.05
Gender (male/female) 32/18 30/20 >0.05
Smoking history (%) 60% 58% 0.82
Baseline FEV, (%predicted) 53.618.4 54.1+£9.2 >0.05
Baseline PaO, (mmHg) 78.5£10.2 77.9%11.1 >0.05

Table 3 Pulmonary Function and Blood Gas Analysis Results

Parameter Control Group (n=50) | Treatment Group (n=50) | p-Value
Baseline FEV, 53.6+8.4 54.1%£9.2 >0.05
Follow-up FEV, 58.2£10.1 63.5£9.8% <0.01
FEV, improvement rate (%) 8.7%123 17.4£14.6* <0.01
Baseline PaO, (mmHg) 78.5%10.2 77.9%11.1 >0.05
PaO,change(mmHg) +2.1+6.5 +6.4£7.2% <0.001
pH value change —0.01+0.03 +0.01+0.04 0.15

Note: *the treatment group was superior to the control group (P <0.05).

Pulmonary Function and Blood Gas Analysis

Following the intervention, the treatment group showed significantly greater improvements in lung function compared
with the control group (Table 3). The FEV1 improvement rate was 17.4 £ 14.6% in the treatment group and 8.7 + 12.3%
in the control group (P < 0.01). PaO, increased by 6.4 + 7.2 mmHg in the treatment group, while it remained relatively
stable in the control group (+0.2 + 6.5 mmHg; P < 0.001), consistent with the data shown in Table 3. pH values
demonstrated no significant difference between groups.

Changes in Inflammatory Markers

Significant reductions in procalcitonin (PCT) and C-reactive protein (CRP) were observed in the treatment group
compared with the control group (Table 4). PCT decreased from 0.24 + 0.10 ug/L to 0.12 £ 0.09 pg/L in the treatment
group, representing a reduction of 0.12 pg/L, whereas the control group decreased from 0.25 + 0.12 pg/L to 0.22 £
0.09 pg/L (A =0.03 pg/L; P <0.001). CRP decreased from 10.3 + 3.5 mg/L to 7.5 + 2.5 mg/L in the treatment group and
from 10.5 + 3.2 mg/L to 9.4 £ 2.4 mg/L in the control group, with the difference between groups statistically significant
(P <0.01).

Symptom Rating and Number of Acute Exacerbations

The treatment group demonstrated superior improvement in dyspnea and reduction of acute exacerbation frequency
(Table 5). The mMRC score decreased from 2.4 + 1.0 to 1.1 = 0.7 in the treatment group, compared with a reduction
from 2.3 £ 0.9 to 1.9 + 0.8 in the control group (P < 0.001). Annual number of acute exacerbations decreased by 1.8 in
the treatment group, compared with 0.6 in the control group (P < 0.001).

Table 4 Comparison of Changes in Inflammatory Markers

Indicator Control Group (n=50) | Treatment Group (n=50) | P-Value
Baseline PCT (ug/L) 0.25+0.12 0.24+0.10 >0.05
PCT change (pg/L) —0.03+0.08 —0.12+0.09* <0.001
Baseline CRP (mg/L) 10.5+3.2 10.3+£3.5 >0.05
CRP change (mg/L) —1.1+24 —2.8%3.1* <0.01

Note: *the treatment group was superior to the control group (P <0.05).
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Table 5 Changes in Symptom Scores and Acute Exacerbations

Indicator Control Group (n=50) | Treatment Group (n=50) | p-Value
Baseline mMRC score 2.3+0.9 24+£1.0 >0.05
Change in mMRC score —0.4+0.8 —1.3£1.0*% <0.001
Exacerbation frequency (pre-treatment | year) 2.1+0.8 2.0+0.7 >0.05
Exacerbation frequency (post-treatment | year) 1.5+0.7 0.2+0.5*% <0.001
Change in exacerbation frequency —0.6+0.9 —1.8£1.2% <0.001

Note: *the treatment group was superior to the control group (P <0.05).

Table 6 Changes in TCM Syndrome and Tongue Pulse Score

Indicator Control Group (n=50) | Treatment Group (n=50) | P-Value
Baseline tongue manifestation score 28+07 29+06 >0.05
Change in tongue manifestation score -03 %05 —1.3 + 0.8* <0.001
Baseline pulse manifestation score 26 +08 27+£07 >0.05
Change in pulse manifestation score —02+04 -1.2 £ 0.6* <0.001
TCM syndrome distribution (%)

Phlegm-damp obstructing lung 40 — 35 40 — 25* <0.01
Lung qi deficiency 30 - 35 30 — 40* <0.05
Lung yin deficiency 20 — 25 20 — 25 >0.05
Cold-phlegm obstructing lung 10 -5 10— 10 >0.05

Note: *the treatment group was superior to the control group (P <0.05).

Changes in TCM Syndrome and Tongue Pulse Score

Significant improvements were observed in TCM syndrome type transformation and tongue-pulse scores in the treatment
group (Table 6). Tongue image scores decreased from 2.9 + 0.6 to 1.6 + 0.8 in the treatment group and from 2.8 + 0.7 to
2.5 + 0.6 in the control group (P < 0.001). Pulse scores decreased from 2.7 + 0.7 to 1.5 + 0.6 in the treatment group and
from 2.6 + 0.8 to 2.4 + 0.7 in the control group (P < 0.001). Regarding syndrome type distribution, the proportion of
patients with phlegm-dampness obstructing lung type decreased from 40% to 25%, while lung qi deficiency increased
from 30% to 40%, suggesting a transformation toward improved respiratory qi function (P < 0.05).

Safety Analysis

No treatment-related adverse events such as burns, blistering, or infection were observed during or after moxibustion
procedures. The treatment group exhibited favorable safety profiles, particularly in terms of oxygen therapy dependence
and glucocorticoid usage (Table 7). Thirty-day readmission rates were 8% in the treatment group and 12% in the control
group (P = 0.45). Oxygen therapy dependence was reduced from 30% in the control group to 22% in the treatment group
(P < 0.05). The cumulative glucocorticoid dosage within three months post-treatment was 850 + 400 mg in the treatment
group and 1200 £ 500 mg in the control group (P < 0.01), suggesting a reduction in hormone-related risk.

Table 7 Safety Profile, Oxygen Therapy Dependence, and Glucocorticoid Usage

Event Control Group (n=50) | Treatment Group (n=50) | p-Value
30-day readmission rate 12% 8% 0.45
Oxygen therapy dependence (follow-up) 30% 22%* <0.05
Glucocorticoid dosage (mg) 1200£500 850+4007 <0.01

Notes: * p < 0.05 vs Control group; T p < 0.01 vs Control group.
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Table 8 FEVI Improvement Rate by TCM Syndrome Type in the Treatment Group

TCM Syndrome Type FEV, Improvement Rate | P Value (vs Phlegm-Dampness Obstructing the Lungs)
(Mean £ SD, %)

Phlegm-Dampness Obstructing the Lungs 21.3 £ 152 - (Reference Group)
Lung Qi Deficiency 135+ 128 < 0.05
Lung Yin Deficiency 102 + 10.5 < 0.05

Subgroup Analysis: Relationship Between TCM Syndrome and Efficacy

Within the treatment group, patients with phlegm-dampness obstructing the lungs exhibited the highest FEV1 improve-
ment rate (21.3 + 15.2%), which was significantly higher than those with lung qi deficiency (13.5 + 12.8%) and lung yin
deficiency (10.2 + 10.5%; P < 0.05 vs phlegm-dampness obstructing the lungs) (Table 8). This suggests that fire dragon
jar moxibustion may offer greater benefit for patients with the phlegm-dampness obstructing the lung type, possibly
through improved airway clearance and local circulation.

Data Trend Analysis

Correlation analyses revealed that improvement in PaO, in the treatment group was positively associated with reductions
in tongue image scores (r = 0.32, P < 0.05), indicating enhanced oxygenation via improved local qi and blood circulation.
Moreover, the decrease in glucocorticoid dosage correlated with reductions in CRP (r = —0.41, P < 0.01), supporting
a plausible anti-inflammatory and circulation-promoting effect of the adjunct therapy.

Summary of Key Findings

The combination of fire dragon jar moxibustion with long-term NIV was associated with multiple improvements
compared with NIV alone. The FEV; improvement rate in the treatment group reached 17.4%, approximately twice
that of the control group (8.7%), and the mean PaO, increased by 6.4 mmHg while a slight decrease (—2.1 mmHg) was
observed in the control group. These findings suggest a potential additive effect of the combined therapy on ventilation
and oxygenation.

Inflammatory markers also showed greater reductions in the treatment group, with PCT and CRP levels decreasing
by —0.12 pg/L and —2.8 mg/L, respectively, compared with —0.03 pg/L and —1.1 mg/L in controls, indicating an enhanced
anti-inflammatory trend. Symptom improvement was more pronounced, as reflected by a 1.3-point decline in the mMRC
score versus 0.4 points in the control group. The annual number of acute exacerbations decreased by 1.8 episodes
per year in the treatment group compared with 0.6 in controls, suggesting fewer clinical deterioration events during
follow-up.

Regarding TCM assessments, a shift in syndrome distribution was observed: the proportion of patients with phlegm-
dampness obstructing the lung decreased from 40% to 25%, while lung qi deficiency increased from 30% to 40%,
indicating a partial transformation of syndrome type. Tongue and pulse scores also improved more notably in the
treatment group (—1.3 and —1.2) than in controls (0.3 and —0.2), consistent with overall clinical recovery. The
combination therapy appeared well tolerated, with no serious adverse events related to moxibustion or cupping reported.
The dependence on long-term oxygen therapy decreased from 30% to 22%, and cumulative glucocorticoid dose within
three months post-treatment was lower (850 + 400 mg vs 1200 + 500 mg, P < 0.01**), suggesting a reduced need for
adjunctive steroid therapy. While these findings support potential benefits of integrating fire dragon moxibustion with
NIV, results should be interpreted cautiously given the retrospective design, near-normal baseline oxygenation, and
possible confounding or regression-to-mean effects. Prospective controlled studies are warranted to validate the observed
associations and assess long-term safety.

Data Limitations
As a retrospective analysis, potential confounding factors such as patient compliance, lifestyle, and concurrent medica-
tions could not be fully controlled. Although TCM syndrome classification was independently assessed by two
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practitioners, subjective evaluation bias cannot be excluded. Further prospective, controlled studies are warranted to
confirm these preliminary associations and evaluate long-term efficacy beyond the 1-year follow-up.

Discussion

This study demonstrated that the combination of fire dragon jar moxibustion and NIV significantly improves lung
function, inflammation, and alleviates TCM syndrome in patients with COPD with hypoxemia.”® The prespecified
primary endpoint was the change in FEV1, with secondary endpoints including PaO,, inflammatory markers, mMRC
score, and acute exacerbation frequency. The forced expiratory volume in 1 second (FEV1) improvement rate in the
treatment group reached 17.4%, which is approximately twice that observed in control group (8.7%).%” The mean arterial
oxygen partial pressure (PaO,), measured on room air, increased by 6.4 mmHg in the treatment group (from 78.1 £
8.2 mmHg to 84.5 £ 7.9 mmHg), compared to a 2.1 mmHg decrease in the control group, consistent with the data
presented in Table 3. Although the absolute PaO, change was modest, the improvement exceeded the minimal clinically
important difference (MCID) of 4 mmHg reported in COPD oxygenation studies, supporting its clinical relevance.
Reductions in procalcitonin (PCT) and C-reactive protein (CRP) were also more pronounced in the treatment group,
supporting the anti-inflammatory effect of the combined therapy.”' Local thermal stimulation from moxibustion likely
promotes microvascular dilation and enhances pulmonary blood perfusion, while the negative pressure effect of fire
dragon cupping can release adhesions in chest wall muscles, reduce airway resistance, and form a dual “physical-
biological” intervention mode with the positive pressure ventilation of NIV."* Moreover, the tongue image score of the
treatment group decreased by 1.3 points (compared with a 0.3-point decrease in the control group), indicating that fire
dragon jar moxibustion is effective for patients with “phlegm-dampness obstructing the lungs”.'>** However, it should
be noted that tongue and pulse scores are traditional indices rather than validated COPD biomarkers, and their clinical
interpretation should be cautious. The treatment guided by TCM syndrome type revealed that patients with phlegm-
dampness obstructing lung had the strongest response to fire dragon cupping, with an FEV1 improvement rate of 21.3%,
consistent with TCM theory.

The one-year follow-up period achieved a 96% data completion rate for exacerbation counts, confirming the
robustness of longitudinal comparisons. The combination treatment significantly improved dyspnea (mMRC score
decreased by 1.3 points vs 0.4 points), reduced the number of acute exacerbations (1.8 vs 0.6 per year), and promoted
the transformation of TCM syndrome from phlegm-dampness obstructing lung type to lung qi deficiency type
(40%—25%). Although the baseline PaO, (~78 mmHg) indicated mild rather than severe chronic hypoxemia, the
consistent trend toward better oxygenation and symptom relief supports a meaningful physiological improvement.
Regarding safety, all patients were monitored for potential adverse reactions related to cupping and moxibustion,
including skin burns, infection, or severe pain, and no procedure-related adverse events were recorded. The cumulative
glucocorticoid dosage in the treatment group was reduced by 30% compared with the control group (850 mg vs
1200 mg), suggesting a reduced need for systemic anti-inflammatory medication.

Despite these encouraging results, this study has several limitations. Being a retrospective study, inherent biases
related to patient selection, treatment compliance, and confounding factors such as diet and exercise cannot be fully
controlled. The assessment of TCM syndrome type relies on subjective judgment; although two TCM doctors performed
blind evaluations to reduce deviation, tongue and pulse scoring remains partly subjective. The absence of randomization
and confounder adjustment also limits causal inference, and some of the physiological changes (eg, pH 7.38—7.39) may
have limited clinical impact. Additionally, the one-year follow-up, while showing reductions in acute exacerbations, may
not fully reflect long-term recurrence risk or survival, and longer-term studies are needed to confirm sustained efficacy.

Future research should prespecify the primary endpoint (eg, FEV1 or exacerbation rate), apply confounder-adjusted
models, and include prospective randomized controlled trials to clarify causality. Molecular mechanism studies are
warranted to elucidate the biological pathways underlying its anti-inflammatory and lung-protective effects. Furthermore,
multi-center, large-sample studies with standardized intervention parameters (frequency, duration, operator training) are
needed to validate the generalizability and reproducibility of these findings across different patient populations and
healthcare settings.
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Conclusion

This retrospective study indicated that the combination of fire dragon jar moxibustion and NIV was associated with
significant improvements in lung function (FEV1 improvement rate of 17.4%), inflammation (CRP decreased by 2.8 mg/
L), dyspnea (mMRC score decreased by 1.3 points), and frequency of acute exacerbations (reduced by 1.8 episodes
per year) compared with NIV alone. However, because baseline PaO, values were near the lower normal range
(~78 mmHg), the clinical magnitude of oxygenation improvement (APaO, +6.4 mmHg) should be interpreted cautiously.
The treatment also showed a favorable safety profile, though no procedure-related adverse events were systematically
recorded, and the safety findings mainly reflect proxy indicators (oxygen therapy dependence, glucocorticoid use). Given
the retrospective design and potential confounding factors, causal inferences cannot be confirmed. Subgroup analysis
suggested that patients with phlegm-dampness obstructing the lungs may derive greater benefit, but these findings
represent associations rather than proven mechanisms. Future prospective, randomized controlled studies are warranted
to validate these results, define prespecified primary endpoints, and confirm long-term efficacy and safety across broader
COPD populations.
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