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Purpose: To understand the current situation of respiratory and community physicians in China regarding the initial treatments for
patients with chronic obstructive pulmonary disease (COPD).

Patients and Methods: A multivariate discrete choice model was applied to simulate patients with stable COPD, and an online
questionnaire was randomly provided to respiratory physicians and community physicians. The questionnaire responses and medica-
tions prescribed to the simulated patients by the doctors in the different groups were analyzed and compared.

Results: (1) This study surveyed 109 doctors who made prescription decisions for 872 simulated COPD patients. (2) The results of the
questionnaire revealed that the percentages of LAMA, LAMA/LABA and triple therapies that could be prescribed in community
health care centers were 40.6%, 25%, and 34.4%, respectively. More than 60% of the physicians in the CHC and SH groups prescribed
ICS/LABA as an initial regimen for maintenance therapy. (3) Triple therapy accounted for the highest proportion of prescriptions at
49%, followed by dual bronchodilator therapy (29.6%), whereas LAMA monotherapy represented the smallest share, with only 4.9%
of prescriptions. Notably, ICS/LABA combination therapy represented a clinically relevant proportion of prescriptions (14.3%).
A total of 58.9% of the 170 simulated COPD patients without asthma in the current study were prescribed triple therapy by their
physicians. Approximately 60% of the COPD patients in Groups A and B were prescribed triple therapy as an initial treatment
regimen, despite blood EOS counts of 100-300 cells/uL in both groups.

Conclusion: Although most respiratory physicians follow guidelines for the choice of initial therapy for COPD, there are still
irregularities in the use of triple therapy. A clinically relevant percentage of physicians, especially community physicians, selected ICS
+LABA as the initial treatment choice. These practice irregularities should be the focus of future guidelines for promotion and
education.
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Introduction
Chronic obstructive pulmonary disease (COPD), characterized by persistent airflow limitation from airway/alveolar
abnormalities, remains a leading global cause of morbidity and mortality despite being preventable.! The WHO estimates
that the worldwide incidence of COPD is 380 million cases, with projections indicating increasing prevalence due to
aging populations.” In China, epidemiological studies reveal nearly 100 million affected individuals, with COPD ranked
as the fifth leading cause of death.** By 2040, COPD is predicted to become the fourth leading cause of mortality
worldwide.”

Current COPD management focuses on symptom relief and exacerbation prevention, with long-acting bronchodilators
(LAMAS/LABAs) used as cornerstone therapies.®” However, the role of inhaled corticosteroids (ICSs) remains
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contentious. While ICSs reduce exacerbations in patients with elevated eosinophils (EOS>300 cells/uL), they confer
risks, including pneumonia, osteoporosis, and diabetes.* '* The 2023 GOLD guidelines restrict ICS use to specific
subgroups: those with >2 moderate or >1 severe exacerbations plus EOS>300 cells/uL or COPD-asthma overlap.'

Real-world practices frequently deviate from guidelines. Although <30% of COPD patients experience frequent
exacerbations,'> ' observational studies have shown that 50-80% of COPD patients receive ICS-containing
regimens.”> 2° Notably, 41.5% of GOLD B patients and 68% of GOLD D patients in Europe received ICS despite
limited indications.?” In China, 42.7% of low-risk (GOLD A) patients inappropriately received ICS.?® Systemic over-
prescription increases adverse events and health care costs.”” ' These discrepancies underscore the need to investigate
the drivers of nonadherence to evidence-based recommendations.

This study focused on physicians with extensive experience in managing COPD patients. The aim of this study is to
address two critical questions: (1) What are Chinese physicians’ perspectives on primary treatment approaches for
COPD? (2) Which patient-specific factors influence their medication prescribing patterns? By answering these questions,
we seek to provide actionable insights to bridge the gap between evidence-based recommendations and clinical practice.

Materials and Methods

We invited 110 respiratory medicine specialists and community physicians from different levels of medical institutions (tertiary
hospitals, secondary hospitals and community health care centers) in different regions of China to participate in this study. All the
physicians surveyed had more than 5 years of practice experience, which included the management and treatment of patients with
COPD (>10 COPD patients managed per month). All the physicians included in this study were divided into the following three
groups according to the level of the hospital in which they worked: the community health care center group (CHC group, n=44),
the secondary hospital group (SH group, n=33) and the tertiary hospital group (TH group, n=33).

To conduct this survey, a structured online questionnaire was designed and sent to the participating respondents via
the internet. The questionnaire consisted of two parts: a survey on the current status of drug accessibility and awareness
of commonly used medications for COPD and eight clinical profiles of stable COPD patients with multiple clinical
characteristics simulated by multivariate discrete choice modeling (DCM).

In particular, the questionnaire for the current status section consisted of a series of questions about the general situation of
the participating physicians (gender, age and education), the level of hospital in which they worked, the number of years they
had been in practice, the number of patients with COPD they treated per month, the accessibility of inhaled medication in the
hospital in which they worked, the type of guideline they referred to in their diagnostic and therapeutic approach, their
perceptions of the main therapeutic drugs used to treat COPD, and the factors influencing the use and discontinuation of ICS.

We determined the characteristics to be used for constructing these simulated patient models on the basis of clinical
practice using various clinical indicators relevant to ICS treatment decisions in each of the major diagnostic and
treatment guidelines (GOLD Guideline 2023, COPD Diagnostic and Treatment Guideline 2021 revision, and Expert
Consensus on the Standardized Management of Glucocorticosteroids for COPD, 2021), including the predicted percen-
tage forced expiratory volume in 1 second (FEV1%pred), modified British medical research council dyspnea scale
(mMRC), the number and severity of acute exacerbations in the past year, history of previous pneumonia, peripheral
blood EOS count, and history of asthma) and a history of comorbidities such as coronary heart disease and lung cancer.
Once the clinical indicators were identified, different levels of values were set according to their characteristics to
construct different patient models, as shown in Table 1.

We have developed a program that allows us to automatically construct simulated patients with a variety of
characteristics and values. The patient construction program also automatically assesses (in the background) the
subgroups (Group A, B or E) in which the patients are placed based on the patient’s characteristics according to the
criteria of the GOLD guideline version 2023; this is done to understand how well the prescribing regimen of the
participating physicians aligns with the guidelines. In total, tens of thousands of different patient models can be generated
based on the current selection of features and values. The program can also adjust the selection of virtual patient
characteristics and values according to the number of respondents and groupings to generate the appropriate number of
virtual patients so that a given number of respondents in different groups have access to the same patient data to ensure
comparability of results between groups.
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Table | Characteristics and Specific Values Used to
Simulate Patients in Discrete Choice Models

Characteristics and Values

FEV | %pred* (%)
25
35
65
mMRC** score
[
2
3
Number and severity of acute exacerbations in the past year
No exacerbation
| moderate exacerbation (not leading to hospitalization)
| exacerbation leading to hospitalization
Peripheral blood EOS*** count (cells/uL)
90
200
400
History of pneumonia in the last | year
No
Yes
History of asthma
No
Yes

Notes: *FEV|%pred: Percentage of predicted forced expiratory volume
in one second value. **mMRC: modified British Medical Research
Council. **EQOS: eosinophils.

All physicians participating in the study were asked to complete questionnaires and then provide the most appropriate
initial treatment regimen for simulated COPD patients.

In the present study, continuous variables with a normal distribution are expressed as the mean + standard deviation, whereas
those with a skewed distribution are presented as the median and interquartile range (IQR). Categorical variables are presented as
frequencies and percentages. For continuous data comparisons, the independent samples ¢ test was employed for normally
distributed data between two groups, and the Mann—Whitney U-test was used for nonnormally distributed data. Multiple groups
were compared (=3 groups) via the Kruskal-Wallis H-test. Categorical variables were compared via Pearson’s chi-square test,
Fisher’s exact test, or the Mantel-Haenszel chi-square test, as appropriate. A two-tailed P value <0.05 was considered statistically
significant. All the statistical analyses were performed via SPSS statistical software version 26.0 (IBM Corp).

The study protocol was reviewed and fast-track ethics approved by the First Affiliated Hospital of Guangzhou
Medical University research ethics committee because this study was a survey of health care professionals, not patients
(Ethics approval number: ES-2023-K028-01) (Clinical trial registration number: MR-44-25-059474). The ethics
committee granted a waiver of informed consent based on the following considerations: (1) The research exclusively
involved physicians as participants through structured questionnaires, with all collected data anonymized using non-
interventional clinical research coding systems; (2) The patient cases presented in the survey were computer-generated
virtual scenarios that contained no real patient data or personally identifiable information; (3) As a non-interventional
study, it did not involve any clinical interventions, investigational drugs, or modifications to existing treatment
regimens. The exemption from obtaining informed consent was formally documented in the original ethics approval
documents (available upon request). This study strictly adhered to the ethical principles outlined in the Declaration of
Helsinki.
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Results

Descriptive Results
A total of 110 physicians were invited to participate in this study from January 1 to January 31, 2024; 109 physicians
completed the survey by the study cutoff date, with one physician dropping out.

Among the 109 physicians who completed the survey, 49 (45.0%) were male, and 60 (55.0%) were female. The mean
age of all the participating physicians was 40.8 £+ 7.6 years, with the youngest being 24 years and the oldest being 65
years. The average number of years in practice for all the participating physicians was 15.4 + 9.1 years. There was no
significant difference in age or years of practice among the three groups of physicians. The average number of patients
with COPD managed per month by physicians in the CHC group was 17.6 £ 6.1, which was significantly lower than that
in the other two groups. Significant differences were also found in the educational backgrounds of the three groups of
physicians.

The results of the comparison of the general data of the three groups of physicians, after they were grouped according
to the level of the hospital in which they worked, are detailed in Supplementary Information 1.

Questionnaire Results

The status section questionnaire used in this study contained nine questions and covered multiple issues and results.
Therefore, only a subset of the results and questions is presented in this publication; the rest can be found in the
supplementary material. The choices made by all the participating physicians in response to the items on the ques-

tionnaire are presented in Supplementary Information 2.

According to the physicians’ responses to the questionnaire, the percentages of LAMA, LAMA/LABA and triple
therapies that could be prescribed in community health care centers were 40.6%, 25%, and 34.4%, respectively. In the SH
group, the proportions of prescriptions for the above three drugs were 66.7%, 81.3% and 78.1%, respectively. In the TH
group, these proportions were 86.4%, 95.9% and 90.9%, respectively.

In addition, physicians in the SH group and TH group primarily referred to the new version of the GOLD guidelines
when treating COPD (84.8% and 95.5%), whereas a proportion of physicians in the CHC group also referred to the
Chinese primary care guidelines’® (12.5%) and the Chinese guidelines for the diagnosis and treatment of
COPD* (31.3%).

More than 60% of the physicians in each group agreed that LAMA therapy was the first-line treatment for COPD, but
fewer than half of the physicians in each group agreed that LAMA therapy alone was the most effective treatment for
most COPD patients.

Fifty percent of the physicians in the CHC group agreed that “LABA/ICS is the most effective initial treatment option
for the majority of patients with COPD”, and only 21.9% agreed that “only certain patients with COPD can benefit from
ICS-containing therapy”. In the TH group, these percentages were 25% and 75%, respectively. More than 60% of the
physicians surveyed in all three groups recognized LABA/LAMA as the most effective initial treatment for the majority
of patients with COPD.

When asked about triple therapy, 53.1% and 42.4% of the physicians in the CHC and SH groups, respectively,
considered upgrading to triple therapy in the event of poor COPD control with LAMA therapy. However, only 22.7% of
the physicians in the TH group chose this option. The blood EOS count was selected as an indicator to guide triple
therapy decisions by more than 80% of the physicians in all three groups.

Multivariate Discrete Choice Experiment Results

In the multivariate discrete choice experiment part of the study, the three groups of physicians made prescribing decisions
and drug use recommendations for a total of 872 virtual patients (each physician assessed 8 virtual patients). At the end
of the study, we categorized all of the above virtual patients into Groups A, B and E according to the criteria of the 2023
edition of the GOLD guidelines, and data on the main characteristics of the patients in each group are presented in
Table 2.
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Table 2 Distribution of the Clinical Characteristics of Virtual Patients in Different GOLD Subgroups

Total Sample Results by GOLD Grouping
(N = 872)

Group A Group B Group E
(N=300) | (N=300) | (N=272)

Medical history features

Included: History of asthma only - no. (%) 702(80.5) 259(86.3) 259(86.3) 184(67.6)
History of pneumonia only - no. (%) 519(59.5) 173(57.7) 170(56.7) 176(64.7)
History of both asthma and pneumonia - no. (%) 349(40.0) 132(44) 129(43.0) 88(32.4)
History of acute exacerbations
Included: No exacerbations - no. (%) 299(34.3) 148(49.3) 151(50.3) 0
| moderate exacerbation (not leading to hospitalization) - no. (%) 301(34.5) 152(50.7) 149(49.7) 0
| exacerbation leading to hospitalization - no. (%) 272(31.2) 0 0 272(100)
Peripheral blood EOS count
Included: <100/uL - no. (%) 253(29.0) 82(27.3) 82(27.3) 89(32.7)
100-300/uL - no. (%) 306(35.1) 88(29.3) 82(27.3) 136(50.0)
>300/uL - no. (%) 313(35.9) 130(43.3) 136(45.3) 47(17.3)
FEV%pred
Included: <30% - no. (%) 294(33.7) 103(33.3) 100(33.3) 91(33.5)
30-50% - no. (%) 287(32.9) 97(32.3) 100(33.3) 90(31.0)
50-80% - no. (%) 291(33.4) 100(34.3) 100(33.3) 91(33.5)
mMRC score
Included: I - no. (%) 744(85.3) 300(100) 300(100) 144(52.9)
2 - no. (%) 128(14.7) 0 0 128(47.1)

Aggregation of the prescribing decisions of all physicians for each patient in the different GOLD groups revealed that
triple therapy had the highest proportion of prescriptions, representing nearly half of all prescriptions (49.9%), with more
than half of these prescriptions (55.0%) made for patients in Group B. The proportion of prescriptions for LAMA therapy
alone was 4.9%, with 5.7% in Group A and 3.0% in Group B. The second-most prescribed drug was the dual
bronchodilator, representing 29.6% of total prescriptions, with prescription rates of 26% and 29.3% in Groups A and
B, respectively. ICS/LABA was the third-most commonly prescribed drug, representing 14.3% of the total prescriptions.
The detailed data are presented in Table 3.

In a subgroup analysis of virtual patients with different medical histories and blood EOS counts, 58.4% and 67% of
all physicians, respectively, prescribed triple therapy as the initial treatment regimen when blood EOS counts were in the
range of 100-300/uL in Group A and Group B patients without asthma. The guideline-recommended LAMA drug was
prescribed to only 4.9% of patients in Group A. LABA/LAMA, the guideline-recommended drug treatment for Group B,
was prescribed to only 14.6% of Group B patients. The detailed data are presented in Table 4.

With respect to the prescribing decisions of physicians in each group of patients without asthma in GOLD Group A,
the highest proportion of prescriptions for triple therapy were made by physicians in the TH group (70.6%), and the
lowest were made by physicians in the CHC group (41.7%). Physicians in the TH group prescribed ICS-containing

Table 3 Prescribing Decisions for Virtual COPD Patients with Different GOLD Groupings

Total Sample (N = 872) Results by GOLD Grouping
Group A (N =300) | Group B (N =300) | Group E (N = 272)
LAMA - no. (%) 43(4.9) 17(5.7) 11(3.7) 15(5.5)
LABA - no. (%) 8(0.9) 5(1.7) 2(0.7) 1(0.4)
LAMA/LABA - no. (%) 258(29.6) 78(26.0) 88(29.3) 92(33.8)
LABA/ICS - no. (%) 125(14.3) 56(18.7) 33(11.0) 36(13.2)
LAMA/LABA/ICS - no. (%) 435(49.9) 143(47.7) 165(55.0) 127(46.7)
Other alternatives - no. (%) 3(0.3) 1(0.3) 1(0.3) 1(0.4)
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Table 4 Prescribing Decisions for Virtual COPD Patients Without Asthma with Different GOLD Groupings

Total Sample (n = 170) Results by GOLD Grouping
Group A (n =41) | Group B (n =41) | Group E (n = 88)

LAMA - no. (%) 6(3.5) 2 (4.9) 1(2.4) 3(34)

LABA - no. (%) 3(1.8) 2(4.9) 1(2.4) 0
LAMA/LABA - no. (%) 30(17.6) 4(9.8) 6(14.6) 20(22.7)
LABAV/ICS - no. (%) 30(17.6) 9(22.0) 6(14.6) 15(17.0)
LAMA/LABAVICS - no. (%) 100(58.9) 24(58.4) 27(67.0) 49(55.8)
Other alternatives - no. (%) 1(0.6) 0 0 I1(1.1)

medicines for 94.1% of the patients. In contrast, among patients without asthma in Group B, the highest proportion of
triple therapy prescriptions was made by physicians in the SH group (75%), and the lowest proportion was made by
physicians in the TH group (58.3%). Among patients in Group B, the proportion of ICS-containing medicines prescribed
by physicians was also highest in the TH group (88.2%).

Patients in Group E without asthma were further divided into two subgroups according to their blood EOS count
(blood EOS count 100-300/uL and >300/uL). For all patients with blood EOS counts >300/uL, physicians in the TH
group prescribed ICS-containing medications, with 83.3% of these physicians prescribing triple therapy. A total of 92.9%
of the physicians in the CHC group prescribed ICS-containing medications, with 78.6% of these physicians prescribing
triple therapy. Among the three groups, the lowest proportion of physicians prescribed ICS-containing medications and
triple therapy (80% and 60%, respectively). In contrast, among patients with blood EOS counts of 100-300/uL, the
LABA/LAMA regimen was the initial treatment chosen by the highest proportion of physicians in the SH and TH groups
(50% and 47.1%, respectively), compared with 25% of physicians in the CHC group. In all three groups, ICS-containing
drugs were chosen by 66.7% of the physicians in the CHC group, compared with 50% and 41.2% of the physicians in the

SH and TH groups, respectively (Figure 1).

Group A Group B Group E Group E
and EOS 100-300/ul and EOS > 300/ul
100%

75%

50%

25% 16.7% ! ; 415% | 50.0%
| B3 - 25.0% 25.0% |
?_89“ l ]‘_4 6"6 ‘ 8.3%; | ! 1‘.3.3
11.8% | 4%
. sow (g4 B9 B U pm B OB 5% 7w J

K} [=% o [=% K} =% o =% w =% [=% =% K} =% [=% o
£ 8 2 8 g 8 8 2 g 8 8 2 g 8 ] 8
© oo oo oo © [T oo [7) © [T oo oo © oo oo oD
w Q Q O w ) Q [S) o ) Q o © ) Q o
© 6 (2] (= I 8 (%2} - © 3 (%] [ I} 6 (%] [ =
e e | ® e

M LAMA M LABA W LAMA/LABA M LABA/ICS M LAMA/LABA/ICS M Others

Figure | Prescribing decisions for virtual COPD patients without asthma with different GOLD groupings and blood EOS counts.
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Figure 2 Prescribing decisions for virtual COPD patients in GOLD Group A with asthma.

More than 60% of all COPD patients with comorbid asthma in this study were prescribed ICS-containing medica-
tions, with 47.7% prescribed triple therapy and another 32.5% prescribed dual bronchodilator therapy. Among patients in
the different GOLD subgroups, the proportion of prescriptions for dual bronchodilator therapy was highest among
patients in Group E (39.1%), whereas the proportion of prescriptions for triple therapy was highest among patients in
Group B (53.3%) (Figure 2).

To understand the specific prescribing decisions made by physicians in each group, we continued to perform subgroup
analyses according to the GOLD group and patient characteristics such as the blood EOS count. First, when analyzing the
prescribing decisions made for COPD patients in the GOLD A group who had asthma, if the patients had a blood EOS
count >300/ul, the proportion of physicians prescribing ICS-containing medications was greater in the SH and TH groups
(96.3% and 88.9%, respectively), and the proportion prescribing triple therapy was also greater (74.1% and 72.2%,
respectively). When patients had a blood EOS of 100-300/uL, the proportion of physicians prescribing each drug was
similar in all three groups, with the proportion of physicians prescribing triple therapy being approximately 40%. When
the patients’ blood EOS count was <100/uL, the highest proportion of physicians in the TH group chose dual
bronchodilator therapy (68.6%), whereas physicians in the SH group preferred triple therapy (45.8%). Similar decision-
making patterns to those for Group A patients were also observed for GOLD B COPD patients who had asthma.
However, physician decision-making was more consistent in all three groups when the patient’s blood EOS count was
>300/pL, with approximately 70% of all physicians prescribing the triple combination (Figure 3).

The GOLD Group E patients with comorbid asthma in this study could be divided into two subgroups on the basis of
blood EOS counts of 100-300/uL and <100/uL. In the EOS 100-300/uL group, physicians preferred triple therapy
(56.8%), whereas in the EOS <100/pL group, dual bronchodilator therapy was the most commonly selected treatment
(53.9%) (Figure 4).
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Figure 3 Prescribing decisions for virtual COPD patients in GOLD Group B with asthma.
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Figure 4 Prescribing decisions for virtual COPD patients in GOLD Group E with asthma.

Discussion
From the questionnaires in this study, we found that LAMA, LAMA/LABA and triple therapy, which are the most

commonly used treatments for COPD recommended by the current GOLD guidelines, were not prescribed in more than
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50% of the community health care centers. In CHCs, the ICS/LABA and ICS regimens remain the primary treatments for
COPD. In particular, the proportion of dual bronchodilator and triple therapy for Group E patients is insufficiently low in
CHCs, which may leave CHCs with inadequate medication for long-term management of this patient group. When
examining the guidelines that physicians most often refer to when prescribing treatment, the main reference for
physicians in the SH and TH groups was the new version of the GOLD guidelines, whereas a proportion of physicians
in the CHC group referred to national primary care guidelines and guidelines for the diagnosis and treatment of COPD.
As the GOLD recommendations are updated once a year, compared to the less frequent updating of the national
guidelines, this situation may also have led to differences in the selected treatment options among the three groups of
physicians. A similar situation has been reported in other studies. In 2015, Davis et al** conducted a study of physician
knowledge and implementation of GOLD treatment recommendations and reported that 58% of primary care physicians
reported being aware of the GOLD recommendations, whereas 93% of pulmonologists reported being aware of the
recommendations. Our survey also found that only 68.2% of the physicians would stop using ICSs if there was no
indication for their use. A 2019 study also revealed that merely 55% of COPD patients treated with ICSs met the criteria
for recommended discontinuation.®> These findings suggest that physicians need to improve their treatment approach in
accordance with the latest guidelines for treating COPD.

In the present study, in response to the questionnaire about the ICS/LABA regimen, more than 60% of the physicians
in the CHC and SH groups recognized that ICS/LABA as an initial maintenance therapy is effective in preventing acute
exacerbations in patients with COPD. However, the new 2024 GOLD guidelines no longer recommend prescribing
LABAS/ICSs to patients with COPD and prefer the LABA/LAMA/ICS regimen if ICS treatment is indicated, as triple
therapy has been shown to be superior to LABA/ICS treatment in several studies. In addition, 14.3% of all physicians
surveyed had LABA/ICS as their preferred treatment option in the multivariate discrete choice experiment. In the
previous questionnaire, we reported that a small number of physicians in the CHC and SH groups referred to national
guidelines for the treatment of COPD, which were updated relatively slowly. In these guidelines, LABAs/ICSs are listed
as one of the recommended regimens to treat some COPD patients. This situation may have led to these differences in the
choice of treatment among the physicians in the three groups.

We also found that 58.9% of the 170 COPD patients without asthma in the current study were prescribed triple
therapy by their physicians. This percentage was even higher than the proportion of triple therapy prescribed to all
patients (49.9%). In particular, approximately 60% of the COPD patients in Groups A and B were prescribed triple
therapy as an initial treatment regimen, despite blood EOS counts of 100-300 cells/uL in both groups. The GOLD 2023
recommendation for the ICS has been revised from “consider use” to “favor use” for patients with a blood EOS count of
100--300 cells/uL. However, the GOLD guidelines also caution that the use of blood EOS counts to predict the impact of
ICS should always be used in conjunction with a clinical assessment of the risk of exacerbation (eg, history of acute
exacerbation). Neither Group A nor Group B COPD patients in this study had a history of severe acute exacerbations
leading to hospitalization; thus, we believe that there may be misuse of triple therapy in this group of patients. Such
inappropriate use of triplet therapy in Group A and B patients also occurs in clinical practice. In a recent study of
a German COPD cohort,*® two-thirds of the patients in the GOLD A and B groups received ICS. A recent study in
Denmark reported that 39-55% of GOLD stage B patients were treated with ICS-containing drugs.>” This finding reflects
the fact that physicians are not always accurate in determining the clinical risk of Group A or Group B patients with
COPD. Physicians may inappropriately adopt an unnecessary conclusions regarding the patient’s complex history or
laboratory parameters, or they may be overly conservative in their assessment, leading to a false amplification of the
patient’s own risk and the adoption of inappropriate treatment regimens.

The GOLD guidelines state that patients with COPD who also have asthma should be treated with ICS. However, in
the present multivariate discrete choice study, we found that physicians did not prescribe ICS-containing therapies to all
COPD patients with comorbid asthma. By analyzing subgroups of COPD patients with comorbid asthma, we identified
a common pattern in the way physicians prescribe medicines. One of the main reasons for this phenomenon may be
changes in blood EOS counts in people with COPD. A possible explanation is that a blood EOS count of less than 100/
pL raises concerns among physicians about the efficacy of ICS therapy, leading to a conflict in their choice of
medication, which results in the abandonment of ICS and the selection of a dual bronchodilator. These findings also
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suggest that the blood EOS count interferes with the dosing regimen of COPD patients with comorbid asthma, in addition
to affecting the prescription of triple therapy.

Our findings reveal persistent gaps between COPD guideline recommendations and real-world prescribing, particu-
larly concerning inappropriate triple therapy use in low-risk patients. To address these, we propose actionable strategies
targeting key stakeholders. For physicians, especially in community health centers where limited drug access prevails,
targeted continuing medical education should prioritize blood eosinophil-guided ICS decision-making, emphasizing
discontinuation when eosinophils <100 cells/uL and pneumonia risks from unnecessary ICS. Healthcare systems should
embed guideline-concordant prescribing metrics into quality audits, particularly auditing Group A/B patient regimens
where overtreatment is prevalent.

Our study has several limitations. First, the small sample size of physicians included in our current study does not
fully reflect the characteristics of the overall prescribing behavior of pulmonologists and general practitioners in China.
Second, in this study, we were limited by the sample size of the physicians and did not include all combinations of
patients in the multivariate discrete choice experiments (especially COPD patients in Groups A and B who did not have
comorbid asthma in other possible combinations); this resulted in an inability to derive the overall characteristics of
prescribing behavior for the entire population of COPD patients. All of these limitations must be addressed by future
research studies with larger sample sizes. In addition, the characteristics of the patients whom physicians encounter in
real-life settings are much more diverse, and our multivariate discrete choice experiments select only some of the
common clinical characteristics; these characteristics do not fully reflect the true patient situation, which will need to be
explored by conducting larger experiments incorporating a larger number of patient-related factors in the future. Third,
although physician-related factors are closely related to their hospitals (geographical location, hospital grade, etc)., there
remain differences in the characteristics of the physicians themselves (eg, level of education, title, number of patients
treated, etc.) within the same hospital level or even within the same hospital. A more in-depth subgroup analysis of the
physician group is needed to determine the exact impact of these physician-related factors on prescribing behavior. The
current study was limited by the number of physicians participating in the study, which was insufficient to support such
an analysis; again, a subsequent study with a larger sample size is needed to answer these questions. Finally, as a cross-
sectional study, our study was unable to evaluate whether the observed prescriptions would improve outcomes (eg,
reduce deterioration) or iatrogenic harm (eg, ICS induced pneumonia), and whether those overtreated prescriptions would
unnecessarily persist. These contents need to be discovered through longitudinal research and long-term tracking of
doctors’ prescriptions.

Conclusions

Physicians do not thoroughly adhere to the latest GOLD guidelines when managing COPD patients in GOLD Groups
A and B, where triple therapy is overused. This overtreatment poses dual threats: clinically, it exposes patients to
preventable ICS-related complications like pneumonia and osteoporosis; economically, it will escalates healthcare costs
in primary care settings due to redundant medications and adverse event management. These risks are amplified in
resource-constrained community health centers where formulary limitations already challenge optimal care. Targeted
interventions must therefore prioritize guideline education and drug access reform to mitigate both patient harm and
systemic waste.
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