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Purpose: The study aimed to compare the clinical characteristics and economic burden of Yi and Han hospitalized patients with acute exacerbation of chronic obstructive pulmonary disease (AECOPD).

Patients and methods: The patients hospitalized for AECOPD were retrospectively enrolled at the Hospital of Integrated Traditional and Western Medicine in Liangshan Yi Autonomous Prefecture, China, from January 2020 to October 2022. Data regarding the characteristics, treatment, clinical outcomes, and economic burden of Yi and Han AECOPD patients included in the cohort were compared and analyzed. Propensity score matching (PSM) adjusted for age and gender differences was used to assess differences between the two groups.

Results: Among 685 patients (297 Yi, 388 Han), smoking prevalence was similar (Yi 57.6% vs. Han 55.9%, P > 0.05). Yi patients were significantly younger (66.3 ± 11.0 vs. 76.2 ± 9.9 years, P < 0.001) with more females (36.4% vs. 27.8%, P = 0.017). After PSM, Yi patients showed: (1) lower comorbidity rates (coronary heart disease, hypertension, diabetes, and atrial fibrillation); (2) distinct laboratory profiles (higher hemoglobin, platelets, low-density lipoprotein cholesterol; lower D-dimer, PaO2, and albumin); (3) reduced intensive care unit (ICU) transfers (P < 0.05) and non-invasive ventilation use (P < 0.05); and (4) more frequent pulmonary infections (45.1% vs. 35.8%, P = 0.014) in unmatched analysis.

Conclusion: Significant ethnic differences exist in AECOPD presentation and management between Yi and Han populations, independent of age and gender. These findings highlight the need for ethnicity-tailored COPD management strategies in multi-ethnic regions.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a prevalent chronic respiratory disorder characterized by persistent airflow limitation and represents a major global health challenge. As the fourth leading cause of death worldwide, COPD accounted for approximately 5% of global mortality in 2021 (1), imposing a substantial burden on both individuals and healthcare systems (2, 3). In China, the disease is particularly pervasive, with a prevalence of 13.7% among adults aged 40 and older (4), establishing COPD as the most common respiratory condition and a major contributor to the national disease burden (5). This burden is projected to escalate due to population aging and worsening environmental pollution (6–9).

Acute exacerbations of COPD (AECOPD)—defined as acute worsening of respiratory symptoms (e.g., cough, sputum production, and dyspnea) (10) necessitating intensified treatment—accelerate lung function decline and disease progression while placing strain on healthcare systems (11–14). Annually, 22%–40% of COPD patients experience at least one moderate-to-severe exacerbation, with 9%–16% suffering recurrent episodes (12, 15). Notably, AECOPD constitutes the largest share of COPD-related healthcare expenditures (16, 17) and is strongly linked to increased mortality risk (18).

Geographical and ethnic disparities further complicate COPD epidemiology in China. Striking regional variations exist, with prevalence ranging from 20.2% in the southwest to 10.2% in central regions (19), while ethnic minority populations exhibit disproportionately higher rates (20). This pattern likely reflects interethnic differences in both behavioral risk factors (particularly tobacco use) and environmental exposures, including household air pollution from biomass fuels and occupational hazards (20, 21). The observed heterogeneity extends beyond incidence to encompass three critical clinical dimensions: disease manifestation and progression patterns (22, 23); comorbidity profiles and mortality rates (24); and therapeutic responses to pharmacological and non-pharmacological interventions (25, 26). This multifaceted variation underscores the complex interplay of genetic predisposition, cultural practices, and environmental influences in COPD pathogenesis. Notably, while global research has established these ethnic disparities, critical gaps persist in understanding their implications for AECOPD. Most conspicuously, comparative studies between China’s dominant Han population and ethnic minority groups (e.g., Yi) remain lacking—a significant omission given China’s unique multi-ethnic context and the clinical importance of AECOPD in disease prognosis. This knowledge gap substantially limits our ability to develop ethnically tailored management strategies for acute exacerbations.

This study focuses on the Yi ethnic group, one of China’s 55 officially recognized minorities, residing predominantly in the mountainous Liangshan Yi Autonomous Prefecture of southern Sichuan Province (27). As a culturally distinct population with documented health disparities, the Yi community remains understudied in respiratory research despite exhibiting distinct socioeconomic determinants: the Yi community relies primarily on biomass fuels for cooking (28) and has significantly higher smoking rates than Han populations (29). This research gap is especially concerning given Liangshan’s status as a COPD hyperendemic region. To address this, we conducted a comparative analysis of clinical characteristics, treatment outcomes, and economic burdens between Yi and Han Chinese patients hospitalized for AECOPD, providing the first systematic comparison of interethnic differences in acute exacerbation management in this high-risk population.



Patients and methods


Study design and participants

We conducted a retrospective cohort study of 685 AECOPD patients who underwent chest CT scans at the Department of Respiratory and Critical Care Medicine of Liangshan Yi Autonomous Prefecture Hospital of Integrated Traditional Chinese and Western Medicine between January 2020 to October 2022. Patients were identified using ICD-10 codes for COPD from the hospital’s electronic medical records system, with ethnicity confirmed via national ID card registration. The inclusion criterion was hospitalized AECOPD patients with ≥1 acute worsening clinical symptom, including cough, sputum production, and/or dyspnea, with a hospital stay of >2 days. This study was approved by the ethics committee of the Hospital of Integrated Traditional and Western Medicine in Liangshan Yi Autonomous Prefecture, and written informed consent was waived due to the retrospective nature (approval number: 2023-8-7). The exclusion criteria are as follows: (1) the hospital stay was less than 2 days; (2) combined with other respiratory diseases, such as bronchiectasis, asthma, tuberculosis, pulmonary fibrosis, lung cancer, etc.; (3) combined with severe organ dysfunction, such as cardiopulmonary resuscitation on admission, acute myocardial infarction, cerebrovascular accident, renal failure need dialysis, etc.; and (4) had no major clinical data and laboratory data; for patients who had multiple AECOPD admissions during the study period, only the first admission was included.



Data collection

Collected data included demographic characteristics, COPD exacerbations in the previous year, comorbidities, symptoms and signs on admission, laboratory (including blood routine examination, liver and kidney function, arterial blood gas, coagulation function, etc.), and radiologic findings. Smoking exposure was systematically assessed through comprehensive patient interviews, retrospective review of medical records, and calculation of pack-year history using standardized nursing admission questionnaires. For analytical purposes, smokers were operationally defined as individuals with a cumulative tobacco exposure of ≥10 pack-years, encompassing both current and former smokers. The radiologic images were interpreted by the radiologist, who was informed that pneumonia was clinically suspected but had no other medical information and was not directly involved in the study. The clinician then combined the CT results with the radiologist’s interpretation to evaluate the probability of a pulmonary infection.



Clinical outcomes

In terms of clinical outcomes, we evaluated outpatient medication, in-hospital mortality, non-invasive ventilator utilization rate, ICU admissions, length of stay (LOS), and total hospitalization costs.



Statistical analysis

Use Excel to collect and organize data. For continuous data, an independent sample t-test was used for analysis, and the results were expressed as “mean ± standard deviation.” The categorical data were tested by the Chi-square test. Patients with incomplete data in any of the study variables or who were lost to follow-up were excluded from the final analytical cohort. To address ethnic disparities in AECOPD manifestations, propensity score matching (PSM) was implemented to adjust for potential confounding between Yi and Han populations. Key matching covariates included core demographic parameters (age and sex) and modifiable risk factors (smoking status). P < 0.05 was considered statistically significant. All analyses were performed using SPSS version 25.0.




Results


Baseline clinical characteristics of study participants

In total, 685 eligible AECOPD patients with a rate of 43.4% of non-smokers were included in this study, which was categorized into two groups: Yi (n = 297) and Han (n = 388) groups (Figure 1). Before PSM, the characteristics of Yi and Han AECOPD patients at baseline were significantly different in terms of age (66.25 ± 11.02 vs. 76.16 ± 9.93, P < 0.001) and gender (male) (63.6% vs. 72.2%, P = 0.017). Table 1 describes and compares the characteristics of patients before and after PSM. The smoking rate among Yi patients was higher than that of Han patients before and after PSM, but the difference was not statistically significant (P > 0.05). The three acute exacerbations in the previous year were significantly different before and after PSM. In terms of outpatient medication treatments, the proportion of Han patients receiving drug treatment was higher than that of Yi patients (P < 0.05).


[image: Flowchart depicting the selection process for a study on hospitalized AECOPD patients. Of 812 patients, 127 with incomplete data were excluded. The remaining 685 patients were included in the study, divided into 297 Yi AECOPD patients and 388 Han AECOPD patients.]
FIGURE 1
Flow chart of the study.



TABLE 1 Baseline characteristics and comorbidities of the study patients.


	Variable
	Before PSM
	After PSM



	
	Total (N = 685)
	Yi ethnic (N = 297)
	Han ethnic (N = 388)
	P-value
	Total (N = 412)
	Yi ethnic (N = 206)
	Han ethnic (N = 206)
	P-value





	Gender, male (n, %)
	469 (68.5)
	189 (63.6)
	280 (72.2)
	0.017
	267 (64.8)
	135 (65.5)
	132 (64.1)
	0.757



	Age, years
	71.86 ± 11.51
	66.25 ± 11.02
	76.16 ± 9.93
	<0.001
	70.56 ± 9.10
	70.44 ± 8.87
	70.67 ± 9.34
	0.218



	Smoker (n, %)
	388 (56.6)
	171 (57.6)
	217 (55.9)
	0.248
	244 (59.2)
	129 (62.6)
	115 (55.8)
	0.160



	Current smoker (n, %)
	166 (24.2)
	81 (27.3)
	85 (21.9)
	
	113 (27.4)
	59 (28.6)
	54 (26.2)
	



	Former smoker (n, %)
	222 (32.4)
	90 (30.3)
	132 (34.0)
	
	131 (31.8)
	70 (34.0)
	61 (29.6)
	



	Frequency of hospitalization due to AECOPD in the past year (times) (n, %)



	1
	562 (82.0)
	246 (82.8)
	316 (81.4)
	0.64
	335 (81.3)
	170 (82.5)
	165 (80.1)
	0.527



	2
	101 (14.7)
	46 (15.5)
	55 (14.2)
	0.631
	63 (15.3)
	33 (16.0)
	30 (14.6)
	0.681



	3
	22 (3.2)
	5 (1.7)
	17 (4.4)
	0.047
	14 (3.4)
	3 (1.5)
	11 (5.3)
	0.028



	Outpatient medication treatments (n, %)
	68 (9.9)
	19 (6.4)
	49 (12.6)
	0.005
	39 (9.5)
	11 (5.3)
	28 (13.6)
	0.004



	Inhaled short-acting bronchodilator (n, %)
	9 (1.3)
	4 (1.3)
	5 (1.3)
	
	7 (1.7)
	4 (1.9)
	3 (1.5)
	



	Oral glucocorticoids (n, %)
	10 (1.5)
	4 (1.3)
	6 (1.5)
	
	6 (1.5)
	1 (0.4)
	5 (2.4)
	



	Inhaled ICS/LABA (n, %)
	48 (7.0)
	11 (3.7)
	37 (9.5)
	
	25 (6.1)
	6 (2.9)
	19 (9.2)
	



	Traditional Chinese medicine (n, %)
	1 (0.1)
	0 (0)
	1 (0.3)
	
	1 (0.2)
	0 (0)
	1 (0.4)
	






The most common complications were hypertension and diabetes in the overall cohort. Both unadjusted and PSM-adjusted analyses revealed Yi patients had significantly lower rates of coronary heart disease, hypertension, diabetes, and atrial fibrillation compared to Han counterparts (Figure 2).


[image: Bar charts comparing comorbidity percentages between Yi and Han AECOPD patients. Chart A is unadjusted, showing higher rates for Han in most conditions, with significant differences in  coronary heart disease, hypertension, diabetes, and atrial fibrillation, and others. Chart B is post-PSM, showing similar trends with significant differences in hypertension, diabetes, atrial fibrillation, and others.]
FIGURE 2
The incidence of comorbidities in AECOPD of Yi and Han. (A) The incidence of comorbidities was not matched for analysis; (B) the incidence of comorbidities after propensity matching analysis.




Clinical symptoms and signs

Our study showed that before matching, Han patients had a higher incidence of dyspnea/breathing difficulty (86.9% vs. 80.8%, P = 0.031), while Yi ethnic patients had a higher rate of fever (11.8% vs. 6.7, P = 0.021) and wheezing (70.0% vs. 62.1%, P = 0.031) in the unadjusted. However, there was no difference in symptoms between the two groups after matching (Table 2). Regarding vital signs on admission, Yi ethnic patients tended to have lower systolic blood pressure (SBP), pulse rate, respiratory rate, and oxygen saturation concentration (all P < 0.05) before and after PSM. There was no significant difference in diastolic blood pressure (DBP) between the two groups before unadjusted, but after matching (Table 2).


TABLE 2 Clinical features of the study patients.


	Variable
	Before PSM
	After PSM



	
	Total (N = 685)
	Yi ethnic (N = 297)
	Han ethnic (N = 388)
	P-value
	Total (N = 412)
	Yi ethnic (N = 206)
	Han ethnic (N = 206)
	P-value





	Symptoms (n, %)



	Cough
	577 (84.2)
	294 (99.0)
	382 (98.5)
	0.541
	344 (83.5)
	166 (80.6)
	178 (86.4)
	0.111



	Expectoration
	676 (98.7)
	294 (99.0)
	378 (97.4)
	0.136
	410 (99.5)
	205 (99.5)
	205 (99.5)
	1



	Dyspnea/breathing difficulty
	672 (98.1)
	240 (80.8)
	337 (86.9)
	0.031
	407 (98.8)
	205 (99.5)
	202 (98.1)
	0.177



	Fever
	61 (8.9)
	35 (11.8)
	26 (6.7)
	0.021
	36 (8.7)
	23 (11.1)
	13 (6.3)
	0.081



	Wheeze
	449 (65.5)
	208 (70.0)
	241 (62.1)
	0.031
	281 (68.2)
	147 (71.4)
	134 (65.0)
	0.169



	Signs



	SBP (mmHg)
	123.41 ± 21.83
	117.51 ± 20.96
	127.93 ± 21.43
	<0.001
	122.75 ± 21.58
	118.09 ± 21.25
	119.09 ± 21.25
	<0.001



	DBP (mmHg)
	74.28 ± 12.51
	73.32 ± 12.56
	75.02 ± 12.44
	0.078
	74.65 ± 12.81
	73.03 ± 12.89
	76.26 ± 12.56
	0.01



	Pulse rate (bpm)
	86.67 ± 19.26
	84.15 ± 18.69
	88.6 ± 19.49
	0.003
	86.70 ± 18.89
	83.85 ± 17.79
	89.55 ± 18.61
	0.02



	Respiratory rate (bpm)
	20.08 ± 1.68
	19.85 ± 1.19
	20.27 ± 1.96
	0.001
	20.05 ± 1.59
	19.89 ± 1.35
	20.21 ± 1.79
	0.044






SBP, systolic blood pressure; DBP, diastolic blood pressure.






Laboratory and radiographic findings

The laboratory and radiographic findings of the study patients are summarized in Table 3. Before matching, compared to Han patients, Yi patients had higher levels of hemoglobin, platelet, arterial blood gas potential of hydrogen, and high-density lipoprotein cholesterol (HDL-C) and had lower levels of D-dimer, partial pressure of oxygen, albumin, creatinine, uric acid levels, glucose, low-density lipoprotein cholesterol (LDL-C). There were no significant differences between the Yi ethnic and Han groups in terms of white blood cells (absolute neutrophil count, absolute lymphocyte count, absolute eosinophil count, and eosinophil percentage), electrolytes, prothrombin time, activated partial prothrombin time, partial carbon dioxide pressure, bicarbonate ion, blood oxygen saturation, C-reactive protein (CRP), procalcitonin (PCT), brain natriuretic peptide, and electrolyte. In CT findings, pleural effusion and pulmonary infection were the most common in the overall cohort, while pulmonary infection was more common in Yi ethnic patients (45.1% vs. 35.8%, P = 0.014). However, after matching, there were no significant differences between Yi and Han in hemoglobin, uric acid levels, LDL-C, D-dimer, PaO2, and pulmonary infection, and significant differences in PCO2 and K+ (Table 3).


TABLE 3 Laboratory and CT findings of this study.


	Variable
	Before PSM
	After PSM



	
	Total (N = 685)
	Yi ethnic (N = 297)
	Han ethnic (N = 388)
	P-value
	Total (N = 412)
	Yi ethnic (N = 206)
	Han ethnic (N = 206)
	P-value





	Laboratory tests
	
	
	
	
	
	
	
	



	Blood routine findings
	
	
	
	
	
	
	
	



	Hemoglobin (g/L)
	141.05 ± 24.24
	144.86 ± 24.61
	138.14 ± 23.58
	<0.001
	142.28 ± 23.69
	143.06 ± 24.48
	141.00 ± 22.90
	0.504



	Platelet (×109/L)
	211.34 ± 88.04
	235.54 ± 89.46
	192.83 ± 82.38
	<0.001
	212.77 ± 88.59
	234.16 ± 92.57
	193.39 ± 79.55
	<0.001



	WBC (×109/L)
	8.15 ± 3.6
	8.38 ± 3.56
	7.98 ± 3.63
	0.149
	7.94 ± 3.22
	8.24 ± 3.37
	7.62 ± 3.04
	0.051



	NEUT (×109/L)
	6.39 ± 4.35
	6.37 ± 3.54
	6.41 ± 4.89
	0.892
	6.11 ± 3.13
	6.33 ± 3.35
	5.88 ± 2.89
	0.145



	Lymphocyte (×109/L)
	1.51 ± 4.87
	1.46 ± 0.63
	1.56 ± 6.45
	0.785
	1.59 ± 6.19
	1.34 ± 0.60
	1.84 ± 8.74
	0.415



	Eosinophil (×109/L)
	0.13 ± 0.34
	0.11 ± 0.15
	0.13 ± 0.44
	0.473
	0.11 ± 0.117
	0.11 ± 0.15
	0.12 ± 0.18
	0.504



	EOSR (%)
	1.65 ± 2.21
	1.66 ± 2.21
	1.64 ± 2.22
	0.93
	1.61 ± 2.09
	1.60 ± 2.23
	1.61 ± 1.95
	0.961



	Liver function findings
	
	
	
	
	
	
	
	



	AST
	27.27 ± 47.47
	25.77 ± 17.53
	28.41 ± 61.02
	0.473
	27.14 ± 49.77
	27.78 ± 16.14
	24.48 ± 68.35
	0.34



	ALT
	24.07 ± 36.64
	23.80 ± 25.25
	24.27 ± 43.16
	0.869
	46.56 ± 73.72
	21.19 ± 116.75
	25.50 ± 50.58
	0.257



	Albumin (g/L)
	37.84 ± 5.57
	37.34 ± 5.14
	38.21 ± 5.85
	0.044
	23.392 ± 38.03
	36.87 ± 5.22
	38.76 ± 6.27
	0.001



	Kidney function findings
	
	
	
	
	
	
	
	



	Creatinine (μmol/L)
	74.73 ± 33.14
	65.14 ± 18.11
	82.01 ± 39.52
	<0.001
	71.70 ± 28.56
	67.37 ± 19.52
	76.05 ± 34.87
	0.002



	Uric acid (μmol/L)
	349.18 ± 123.63
	332.18 ± 110.53
	362.08 ± 131.39
	0.001
	344.72 ± 121.92
	336.10 ± 110.61
	353.34 ± 131.98
	0.153



	Glucose findings
	
	
	
	
	
	
	
	



	Glucose (mmol/L)
	6.80 ± 2.65
	6.43 ± 2.35
	7.08 ± 2.82
	0.001
	6.68 ± 2.63
	6.40 ± 2.19
	6.94 ± 2.96
	0.039



	Blood lipid findings
	
	
	
	
	
	
	
	



	HDL-C (mmol/L)
	1.27 ± 0.36
	1.17 ± 0.29
	1.32 ± 0.38
	<0.001
	1.39 ± 0.36
	1.20 ± 0.29
	1.37 ± 0.39
	<0.001



	LDL-C (mmol/L)
	2.94 ± 1.04
	3.14 ± 1.07
	2.83 ± 1.01
	0.011
	3.00 ± 1.05
	3.09 ± 1.08
	2.93 ± 1.33
	0.275



	Electrolyte findings
	
	
	
	
	
	
	
	



	Ca+ (mmol/L)
	2.49 ± 4.04
	2.34 ± 0.13
	2.61 ± 5.36
	0.388
	2.60 ± 5.21
	2.32 ± 0.13
	2.88 ± 7.35
	0.284



	Na+ (mmol/L)
	142.05 ± 46.36
	140.17 ± 4.15
	143.47 ± 61.35
	0.358
	140.88 ± 14.09
	140.14 ± 3.58
	141.62 ± 19.55
	0.288



	K+ (mmol/L)
	4.06 ± 0.54
	4.04 ± 0.52
	4.09 ± 0.54
	0.223
	4.10 ± 0.54
	4.04 ± 0.53
	4.15 ± 0.54
	0.046



	Cl– (mmol/L)
	102.26 ± 7.23
	102.51 ± 6.87
	102.07 ± 7.49
	0.429
	102.14 ± 8.25
	102.30 ± 7.75
	101.98 ± 8.73
	0.685



	CRP findings
	
	
	
	
	
	
	
	



	CRP (mg/L)
	27.24 ± 41.48
	28.13 ± 44.18
	26.56 ± 39.33
	0.626
	25.77 ± 40.99
	29.16 ± 43.38
	38.26 ± 2.68
	0.095



	PCT findings
	
	
	
	
	
	
	
	



	PCT (ng/ml)
	0.51 ± 4.78
	0.7 ± 6.82
	0.35 ± 1.15
	0.438
	0.25 ± 0.48
	0.24 ± 0.46
	0.27 ± 0.52
	0.613



	Cardiac function test findings
	
	
	
	
	
	
	
	



	BNP (pg/ml)
	1,900.69 ± 3,263.29
	1,580.4 ± 2,928.8
	2,113.53 ± 3,455.89
	0.058
	1,925.25 ± 3,296.54
	1,758 ± 3,144.37
	2,079.09 ± 3,433.97
	0.395



	D-dimer findings
	
	
	
	
	
	
	
	



	D-dimer (ng/ml)
	713.72 ± 971.89
	831.83 ± 60.51
	1,051.7 ± 65.86
	0.004
	657.95 ± 858.38
	707.27 ± 973.06
	611.46 ± 740.53
	0.379



	Coagulation time findings
	
	
	
	
	
	
	
	



	PT (s)
	14.87 ± 4.82
	14.71 ± 2.48
	15.01 ± 6.14
	0.452
	14.65 ± 3.31
	14.76 ± 2.64
	14.54 ± 3.92
	0.561



	APTT (s)
	31.37 ± 6.88
	30.99 ± 6.31
	31.69 ± 7.32
	0.246
	31.14 ± 6.51
	31.13 ± 6.90
	31.14 ± 6.08
	0.991



	Arterial blood gas findings
	
	
	
	
	
	
	
	



	PH
	7.41 ± 0.07
	7.42 ± 0.05
	7.4 ± 0.08
	0.01
	7.41 ± 0.07
	7.42 ± 0.06
	7.40 ± 0.07
	0.005



	PaO2 (mmHg)
	64.08 ± 23.73
	60.93 ± 19.41
	66.11 ± 25.97
	0.027
	63.07 ± 23.85
	61.93 ± 20.13
	64.10 ± 26.79
	0.508



	PaCO2 (mmHg)
	41.73 ± 11.75
	40.85 ± 7.29
	42.3 ± 13.87
	0.182
	42.36 ± 12.92
	39.71 ± 6.67
	44.73 ± 16.31
	0.003



	HCO3 (mmol/L)
	26.14 ± 5.22
	26.55 ± 4.03
	25.87 ± 5.85
	0.18
	26.48 ± 5.43
	26.11 ± 3.91
	26.81 ± 6.50
	0.346



	SPO2 (%)
	89.18 ± 7.25
	89.08 ± 7
	89.26 ± 7.45
	0.754
	88.80 ± 7,86
	89.21 ± 6,73
	88.39 ± 8.01
	0.274



	CT findings (%)
	
	
	
	
	
	
	
	



	Pleural effusion
	119 (17.3)
	47 (15.8)
	72 (18.6)
	0.350
	66 (16.0)
	35 (17.0)
	31 (15.0)
	0.591



	Pulmonary infection
	273 (39.6)
	134 (45.1)
	139 (35.8)
	0.014
	45 (10.9)
	27 (13.1)
	18 (8.7)
	0.155






WBC, white blood cell; NEUT, neutrophil ratio; EOSR, eosinophil ratio; BNP, B-type natriuretic peptide; PCT, procalcitonin; CRP, C-reactive protein; PT, prothrombin time; APTT, activated partial thromboplastin time; AST, aspartate aminotransferase; ALT, alanine aminotransferase; CT, computed tomography.






Clinical outcomes

Both before and after matching, Yi patients with AECOPD were less likely to receive non-invasive ventilators during hospitalization (Figure 3A). The ICU admission of Yi patients was less needed during hospitalization than in Han patients (Figure 3B). However, the mean LOS showed no significant differences between the two groups (Figure 3C). It is worth noting that before matching, the in-hospital mortality of Yi patients was lower than that of Han patients (P < 0.05) (Figure 3D), and there was no significant difference between the two groups after matching (P > 0.05) (Figure 3D).


[image: Bar charts comparing outcomes between Yi AECOPD and Han AECOPD patients. Chart A shows non-invasive ventilation incidence, significantly higher in Han both unadjusted and PSM-adjusted. Chart B shows ICU admissions, significantly higher in Han in both cases. Chart C shows length of hospital stay, not significantly different in both unadjusted and PSM. Chart D shows in-hospital mortality, significantly higher in Han unadjusted, but not significant in PSM.]
FIGURE 3
The treatment outcomes. (A) The incidence of using non-invasive ventilators; (B) the incidence of ICU admission at discharge; (C) the length of stay (days); (D) the in-hospital mortality.




Economic burden

Before matching, our analysis demonstrated significantly lower total hospitalization costs for Yi patients compared to Han patients (12,677.36 ± 7,642.23 CNY vs. 15,195.86 ± 20,652.94 CNY, P < 0.05), particularly in examination and treatment fees (Table 4). However, after PSM for key clinical variables, no significant differences in hospitalization costs persisted between Yi and Han patients (P > 0.05) (Table 4). This suggests that the initial observed cost disparities were likely mediated by confounding factors rather than ethnicity itself.


TABLE 4 The economic burden of this study.


	Variable
	Before PSM
	After PSM



	
	Total (N = 685)
	Yi ethnic (N = 297)
	Han ethnic (N = 388)
	P-value
	Total (N = 685)
	Yi ethnic (N = 297)
	Han ethnic (N = 388)
	P-value





	Hospitalization cost (CNY)
	14,103.9 ± 16,375.84
	12,677.36 ± 7,642.23
	15,195.86 ± 20,652.94
	0.027
	13,171.47 ± 11,942.20
	12,814.92 ± 8,772.97
	13,528.12 ± 14,446.71
	0.545



	Pharmaceutical treatment intervention costs (CNY)
	5,535.92 ± 5,653.92
	5,166.34 ± 3,364.08
	5,818.82 ± 6,903.51
	0.104
	5,316.53 ± 4,810.48
	3,825.71 ± 266.55
	5,635.34 ± 392.63
	0.922



	Examination costs (CNY)
	2,975.66 ± 2,001.78
	2,761.69 ± 1,249.59
	3,139.44 ± 2,413.72
	0.008
	2,752.00 ± 1,479.83
	2,690.27 ± 1,287.08
	2,813.73 ± 1,651.12
	0.398



	Non-pharmaceutical treatment intervention costs (CNY)
	3,341.15 ± 5,473.68
	2,776.23 ± 2,318.82
	3,773.57 ± 6,957.71
	0.009
	3,029.59 ± 3,825.38
	2,770.55 ± 2,667.53
	3,288.64 ± 4,699.77
	0.170



	Other expenses (CNY)
	2,251.18 ± 3,849.52
	1,973.1 ± 1,565.96
	2,464.04 ± 4,920.47
	0.065
	2,073.35 ± 2,487.05
	2,014.40 ± 1,799.57
	2,132.30 ± 3,025.82
	0.631






CNY, Chinese yuan.







Discussion

Acute exacerbation of chronic obstructive pulmonary disease presents with distinct clinical profiles characterized by severe respiratory manifestations, poor prognoses, and substantial healthcare costs (30). While existing literature has extensively documented the clinical characteristics and management of AECOPD (31–33), critical gaps remain in understanding ethnodemographic variations, particularly between China’s Yi and Han populations. Our study enrolled 685 AECOPD patients (297 Yi vs.388 Han) and revealed critical interethnic variations. The smoking rate of Han patients was lower than that of Yi patients before and after matching, but the difference was not statistically significant (P > 0.05). Cigarette smoke is widely recognized as a major environmental risk factor for COPD, 43.4% of our cohort were never-smokers, consistent with global reports that 25%–45% of COPD cases occur in non-smokers (34). This substantial burden among non-smokers highlights the importance of alternative risk factors, particularly in the Liangshan context where biomass fuel exposure is ubiquitous. Multiple studies have established biomass combustion as a major risk factor for COPD, especially among non-smoking women (35, 36), and as a significant contributor to respiratory hospitalization risk (37). The demographic composition of our Yi cohort (higher proportion of female patients) combined with regional solid fuel use patterns suggests biomass exposure may be a predominant etiology for non-smoking COPD in this population. These findings underscore the need for targeted interventions to reduce household air pollution in this region. Therefore, reducing or eliminating the use of solid fuel for cooking and heating may be a way to reduce the risk of AECOPD in Yi, which needs to be further confirmed by future studies. The low rate of pre-admission COPD treatment (only 68/685 patients, 9.9%) raises important questions about whether the enrolled patients truly experienced AECOPD or rather manifested untreated, progressive disease. While the study used standard clinical criteria for AECOPD diagnosis, the predominance of treatment-naive patients suggests alternative interpretations: many cases may represent first presentations of advanced COPD rather than true exacerbations, particularly given the high prevalence of risk factors like smoking and biomass exposure in this population. This diagnostic uncertainty could potentially confound the observed ethnic differences, as some variations in clinical presentation and outcomes may reflect disparities in healthcare access and disease management rather than inherent biological differences between Yi and Han populations. The findings highlight both the critical need for improved COPD diagnosis and chronic care infrastructure in this region and the importance of considering treatment status when interpreting exacerbation studies in underserved populations. Future research should incorporate spirometry confirmation and detailed treatment histories to better distinguish true exacerbations from untreated disease progression.

Symptoms of COPD may include chronic and progressive dyspnea, chronic cough, expectoration, chest tightness, or fatigue (3). AECOPD is a serious event in the course of COPD that triggers a catastrophic cascade of reactions that can be overwhelming and life-threatening (18). Previous studies have found that the occurrence of COPD is associated with frequent childhood cough and family history of respiratory disease, suggesting that recurrent pulmonary infections play an important role in COPD (38, 39). Respiratory infection is one of the environmental risk factors of COPD, plays an important role in the onset and progression of COPD, and may be a risk factor for COPD (40, 41). Initial unadjusted analyses suggested higher rates of fever and CT-evident pulmonary infections in Yi AECOPD patients compared to Han patients, potentially indicating greater pneumonia prevalence. However, after PSM analysis, we found no significant difference in the incidence of pulmonary infection between Yi and Han AECOPD patients (P > 0.05). This result indicates that although unmatched analysis showed higher rates of fever and CT evidence of pulmonary infection in Yi patients, these differences disappeared after balancing confounding factors such as age and smoking status. The disappearance of these differences suggests that the initially observed higher infection rates in Yi patients may be related to external factors like their unique environmental exposures (e.g., biomass fuel use) and delayed healthcare-seeking behavior, rather than inherent biological differences between ethnic groups. This finding has important clinical implications: when evaluating and managing AECOPD patients, more attention should be paid to modifiable environmental and behavioral factors (such as improving indoor air quality and promoting smoking cessation) rather than overemphasizing ethnic differences. Of course, future studies still need to further clarify the nature of CT-detected pulmonary lesions through microbiological testing to better guide clinical decision-making.

Comorbidities are highly prevalent in COPD patients, which may have a significant impact on prognosis. Common contributing factors include advanced age, physical inactivity, poor diet, smoking, hypoxia, and systemic inflammation (42–44). Our findings reveal a complex interplay between COPD and comorbid conditions that exhibits distinct ethnic patterning. The significantly higher burden of metabolic and cardiovascular comorbidities (including coronary heart disease, hypertension, diabetes, and atrial fibrillation) observed in Han patients persists after rigorous PSM, suggesting these differences transcend traditional risk factors. Earlier observational reports have described that metabolic syndrome was significantly associated with an increased risk of COPD and the progression of COPD, and COPD can also predispose to metabolic syndrome (45, 46). Our research confirmed the relationship between COPD and metabolic syndrome. Four key mechanistic pathways may explain the observed ethnic disparities: (1) genetic variations in inflammatory and metabolic regulation, (2) distinct dietary patterns between Han and Yi populations, (3) differential healthcare utilization patterns, and (4) unique environmental co-exposures beyond smoking. The observed 10-year age difference between unmatched groups may reflect earlier disease onset in Yi populations due to heavier smoking exposure and biomass fuel use, warranting further investigation into ethnic variations in COPD pathogenesis. In addition, notable disparities were observed in acute-phase management between ethnic groups, with Han patients demonstrating significantly higher DBP, greater utilization of non-invasive ventilation, and increased ICU admission rates compared to Yi patients. This pattern may reflect either: (1) greater disease severity in Han patients as evidenced by more pronounced physiological derangements, or (2) systemic healthcare disparities affecting Yi populations, including limited access to medical resources, suboptimal treatment adherence, and potential health literacy gaps. These competing hypotheses warrant further investigation through controlled studies incorporating objective severity markers and healthcare accessibility metrics. Therefore, their awareness of disease treatment should be improved, treatment encouraged, and accurate intervention treatment programs should be developed for Yi patients. The overall in-hospital mortality rate (8%) exceeded previous Chinese reports (31). Notably, the lower mortality among Yi patients primarily reflects a methodological consideration: critically ill Yi patients frequently opted for discharge against medical advice (DAMA) due to cultural/religious preferences regarding end-of-life care (47). This systematic early discharge pattern, typically occurring during clinical deterioration, artificially reduced documented in-hospital mortality for this group. PSM analysis confirmed no statistically significant difference in formal in-hospital mortality rates between Yi and Han patients. However, the clinical trajectory of DAMA patients—typically discharged while hemodynamically unstable-strongly suggests these individuals would have experienced poor short-term outcomes if followed post-discharge (48). Thus, while the matched analysis shows comparable hospital mortality, this likely represents under-ascertainment of true mortality in the Yi population rather than equivalent disease outcomes. These findings highlight the critical importance of accounting for cultural factors in healthcare utilization patterns when interpreting ethnic disparities in respiratory outcomes.

Regarding laboratory findings, our observed CRP/PCT elevations (CRP > 10 mg/L; PCT ≥ 0.5 ng/ml) in both groups support the growing emphasis on inflammatory monitoring in AECOPD management, though interestingly without showing ethnic variation in these markers. The observed variations in biochemical parameters may reflect underlying ethnic differences in metabolic pathways, immune responses, and inflammatory regulation. Further investigation is warranted to elucidate the specific mechanisms driving these interethnic variations.

As for hospitalization costs, in the unmatched analysis, Yi patients demonstrated significantly lower total hospitalization costs compared to Han patients, and after PSM for key clinical variables, no significant differences in hospitalization costs. Potential explanations include: (1) the Yi population’s younger age and distinct comorbidity profile requiring less intensive interventions; (2) variations in healthcare utilization patterns; and (3) socioeconomic factors influencing treatment choices in this developing region. While these initial cost differences might indicate more cost-effective care for Yi patients, they could also suggest potential under-treatment, highlighting the complex interplay between clinical, socioeconomic, and ethnic factors in COPD management that warrants further investigation with more comprehensive socioeconomic data.

In this study, before matching, Yi patients were younger than Han patients, and the hospitalization cost was lower than for Han patients. To eliminate the influence of age on the study results, we conducted a matching analysis on age and found that the ventilation and ICU treatment of the Han patients were still higher than that of the Yi patients, which may be related to the more comorbidities and higher severity of diseases in the Han patients. The cost of COPD is closely related to disease severity; hospitalization cost is an important manifestation of the patient’s direct economic burden (49, 50). Similar to our results, studies have shown that the medical costs of COPD patients are a huge economic burden, and the older the COPD patients are, the greater the direct economic burden, and the higher the healthcare utilization and mortality (51–53). However, the significant differences in mortality should be noted with caution. Considering the specific ethnic habits of the Yi people, the Yi people often do not want to die in hospitals and have unique burial methods, and their in-hospital mortality does not reflect their real mortality (47), so there is no significant difference in mortality between the two groups after matching analysis.

Overall, our findings suggest several important considerations for clinical practice: standardized treatment protocols should be implemented to ensure equitable access to advanced respiratory support across ethnic groups; targeted smoking cessation and household air quality improvement programs are needed for Yi communities; cultural factors must be considered when interpreting outcomes in minority populations; population-specific reference ranges may be valuable for certain laboratory parameters (e.g., hemoglobin and PCO2). Future multicenter studies with comprehensive socioeconomic data and longitudinal follow-up are needed to further elucidate these ethnic variations and optimize care strategies.

Our study has several limitations that should be considered. First, the single-center design may introduce selection bias, as the included participants might not fully represent the broader Yi and Han populations in China. Regional healthcare-seeking behaviors and local diagnostic practices could further influence the generalizability of our findings. Second, missing data—particularly on lung function, height, and BMI—limited our ability to compare these key variables between the Yi and Han groups, potentially affecting the robustness of our conclusions. Third, while the medical record data were objectively extracted, certain patient-reported measures (e.g., smoking status, prior exacerbation history, and admission symptoms) are susceptible to recall or reporting bias. Additionally, unmeasured confounding factors (e.g., socioeconomic status or environmental exposures) could contribute to selection bias, as these were not systematically adjusted for in our analysis. Future multicenter studies with standardized data collection are needed to mitigate these limitations.



Conclusion

In summary, this study reveals substantial ethnic disparities in the clinical manifestations, laboratory parameters, and therapeutic outcomes of AECOPD between Yi and Han populations. These disparities likely reflect complex interactions between genetic predisposition, environmental exposures (particularly biomass fuel use), and healthcare utilization patterns. The findings underscore the importance of developing ethnicity-specific clinical guidelines and public health interventions for COPD management in multi-ethnic regions of China. Future research should investigate the underlying mechanisms of these differences while addressing healthcare disparities through targeted community health programs for minority populations.
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