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Abstract: Chronic obstructive pulmonary disease (COPD) is a preventable and treatable disease
that is associated with significant morbidity and mortality, giving rise to an enormous social and
economic burden. The Global Strategy for the Diagnosis, Management and Prevention of Chronic
Obstructive Pulmonary Disease (GOLD) report is one of the most frequently used documents for
managing COPD patients worldwide. A survey was conducted across country-level members of Asia-
Pacific Society of Respiratory (APSR) for collecting an updated version of local COPD guidelines,
which were implemented in each country. This is the first report to summarize the similarities
and differences among the COPD guidelines across the Asia-Pacific region. The degree of airflow
limitation, assessment of COPD severity, management, and pharmacologic therapy of stable COPD
will be reviewed in this report.

Keywords: COPD guideline; Asia

1. Introduction

Although chronic obstructive pulmonary disease (COPD) is a preventable and treat-
able disease, it is associated with significant morbidity and mortality, giving rise to an
enormous social and economic burden. The results from the Epidemiology and Impact of
COPD (EPIC) Asia population-based survey suggest a high prevalence of COPD in the
participating Asia-Pacific territories [1] and indicate a substantial socioeconomic burden of
the disease in this region. Individuals with the disease reported substantial limitations in
their daily activities and loss in work productivity. To address this situation and influence
the behavior of healthcare providers and health policy makers and payers, numerous
organizations have developed clinical practice guidelines (CPG) to assist in the diagnosis
and treatment of COPD. In such an environment, CPG development often relies upon
expert opinion. Conflicting interpretations of the literature regarding COPD management
may result in disparities across guidelines. Local factors, such as the availability of certain
health care services or the cost impact of an intervention, may also influence how local
experts view and apply the published literature during guideline development.

The Global Strategy for the Diagnosis, Management and Prevention of Chronic Ob-
structive Pulmonary Disease (GOLD) report is one of the most frequently used documents
for managing COPD patients worldwide [2,3]. It was developed by using an evidence-
based methodology and expert opinion consensus and is considered the most up-to-date,
comprehensive reference for COPD diagnosis and management. However, a major gap
is that its focus is only in the application of the recommended GOLD strategies for phar-
macological treatment of COPD based on the A, B, C, and D groups. Here, our focus of
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this survey is to determine the degree of consensus in the Asian Pacific region’s practice
guidelines for COPD regarding the diagnosis and management of COPD.

Estimated Prevalence

The prevalence of COPD in the Asia-Pacific countries is estimated at 14.5% in Aus-
tralia [4], 4.4% to 16.7% in China [5-7], and 5.6% in Indonesia [1]; the prevalence of Air
Flow Limitation (FEV1/FVC < 70%) was reported at 10.9% and COPD (after excluding
asthmatics) was 8.6% in Japan [8], 13.4% in Korea [9], 4.7% in Malaysia [1], 5.4% to 6.1% in
Taiwan [1,10], 3.7% to 6.8% in Thailand [11], 3.5% to 20.8% in Philippines [1,12], and 6.7%
in Vietnam [1], respectively (Table 1).

Table 1. Publication year of current and last version of Asia Pacific (APAC) guidelines, and COPD prevalence in the

reviewed APAC countries.

Current version
Last version

Australia/New Zealand * China Indonesia Japan Korea Malaysia Taiwan Thailand Philippines  Vietnam
2017 2011 2018 2018 2009 2020 2010 2009 2009
2007 NA 2009 2014 1998 2011 NA 2003 2009
NA NA NA NA NA 2023 2016 NA 2018
4.4-16.7% 5.6% 8.6-10.9% 13.4% 4.7% 5.4-6.1% 3.7-6.8% 3.5-20.8% 6.7%

Planned next version
COPD prevalence

* Stepwise management table of COPD was published in 2017; Concise Guide for Primary Care (COPD-X plan) was published in 2017.

2. Method

A survey was conducted across country-level members of the Asia-Pacific Society of
Respiratory (APSR) for collecting an updated version of COPD guidelines which were im-
plemented in each country. The APSR sent a questionnaire to members, who were asked to
provide the current local guideline and comparative review of the collected guidelines. Ten
guidelines were reviewed, including those of Australia/New Zealand, China, Indonesia,
Japan, Korea, Malaysia, Taiwan, Thailand, Philippines, and Vietnam, in either English or
national language. The key disease management graphs, flowcharts, and algorithms were
translated into English language for review. Detailed information was completely collected,
including the definition, the approach to diagnosis, severity classification of staging, phar-
macotherapy for stable COPD, and other recommendations. In the Asia-Pacific available
COPD guidelines, Australia, Japan, Korea, Taiwan, and China have revised and updated
guidelines during the period of 2013 to 2020 (Table 1). Guidelines in the other countries
were not revised in the recent three years. We compared the similarities and differences
between these guidelines.

The different methods used to estimate disease prevalence including expert opinion,
patient-reported diagnosis, and symptom-based or spirometry-based methods may affect
the results. In the People’s Republic of China, COPD is one of the most common chronic
diseases in the population older than 40 years of age, with a prevalence of 8.2% in 2007
and increased to 13.6% in 2015 using spirometry-based survey. [5,7] Comparatively higher
prevalence with 13.7% to 13.4% was noted in Korea using spirometry-based survey [9,13].
Another study in the Asia-Pacific region, EPIC Asia population-based survey [1] based
on face-to-face or fixed-line telephone interviews, revealed that the prevalence of COPD
is between 6.2% and 19.1%. Regarding the estimated prevalence rate of COPD in each
country, there is no appropriate method to do this in current status.

3. Results

COPD diagnosis, classification, and treatment recommendation from Taiwan and
China were similar to the GOLD guidelines. The degree of airflow limitation, assessment
of COPD severity, management, and pharmacologic therapy of stable COPD were based
on the GOLD principles. Australia, Japan, and Korea guidelines display some differ-
ences regarding classification and management strategy of stable COPD compared with
the GOLD (Table 2). Besides, Taiwan guidelines have been written based on GRADE
(Grading of Recommendations, Assessment, Development and Evaluations)’s recommen-
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dation, which is the most widely adopted tool for grading the quality of evidence and for
making recommendations.

Table 2. Comparison of GOLD 2015 and APAC guidelines with current version updated after 2011.

Disease Classification and Management Major Difference in COPD Major Difference in COPD
Recommendation Same as GOLD Diagnosis Classification Treatment Recommendation

(1) Typical symptoms and lung
function assessed in parallel for
COPD severity classification

o B o (1) Stepwise management of
@ FE\Q 4050' 60}? and 80,/0 ¢ stable COPD; therapeutic
Australia No EISPEt:eVaesrittye cut points o choices appropriately fully
() No specified cut points of aligned with disease severity.
mMRC and CAT for
symptom evaluation
China Yes
(1) Typical symptoms and lung
function assessed in parallel for (1) Stepwise management of
COPD severity classification stable COPD; therapeutic
Japan No (2)  No specified cut points of choices not fully aligned
mMRC and CAT for with disease severity.
symptom evaluation
(1) Specified criteria, the
occurrence of exacerbation
(1) FEV160% predicted as the cut or mMRC >2 despite of
point of high- and low-risk class. current treatment, for add
Korea No (2) Combined GOLD C and GOLD up treatment from first
D into one group (Korean therapeutic choice.
group ‘da’) (2) Mixed treatment
recommendation of GOLD
C and D for group ‘da.’
Taiwan Yes

3.1. Combined COPD Assessment

The Korean COPD guideline categorizes severity into three groups, Group ga (GOLD
Group A), Group na (GOLD Group B), and Group da (GOLD Group C and D) [13]
(Figure 1). The spirometric cutoff point of FEV1 is 60% predicted to distinct Group ga,
na from Group da. They further divide Group da into two groups with FEV1 < 60%
predicted, but >=50% predicted, or FEV1 < 50% predicted. [14]. Assessment of symptoms
and exacerbation is similar as described in GOLD. In Australia, COPD-X concise guide [15]
for primary care categorizes the severity of COPD into mild (FEV1: 60-80% of predicted),
moderate (FEV1: 40-59% of predicted), and severe (FEV1: <40% of predicted) accompanied
with typical symptoms of varying degree of dyspnea, cough, and limitation of daily activity
(Figure 2) [16]. The rationale was that regular treatment with inhaled corticosteroid (ICS)
can improve symptoms, lung function, quality of life, and reduce the frequency of exac-
erbation for patients with FEV1 < 50% predicted and a history of frequent exacerbations,
observed in several clinical studies [16-18].
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FEV1(%) Exacerbation/yr
=2
or
Da =1
Hospitalization
60 (%)

Ga Na 0~1

mMRC 0~1 mMRC = 2

CAT <10 CAT =10

Figure 1. Korean COPD classification system and GOLD classification system.

Typical Symptoms

Lung Function

Non-Pharmacological
Interventions

Management of stable COPD
should center around supporting
smoking patients to quit.
Encouraging physical activity
and maintenance of a normal
weight range are also important.
Pulmonary rehabilitation is
recommended in symptomatic

patients.

Pharmacological
Interventions

The aim of pharmacological
treatment may be to treat
Symptoms (e.g. breathlessness)
or to prevent deterioration
(either by decreasing
exacerbations or by reducing
decline in quality or life) or
both. A stepwise approach is
recommended, irrespective of
disease severity, until adequate
control has been achieved.

MILD

+ few symptoms

* breathless on moderate
exertion

+ recurrent chest infections

* little or no effect on daily
activities

FEV1= 60~80% predicted

MODERATE

increasing dyspnoea

breathless walking on level ground
increasing limitation of daily activities
exacerbations requiring oral
corticosteroids and/or antibiotics

FEV1= 40~59% predicted

SEVERE

RISK REDUCTION Check smoking status, support smoking cessation, recommend annual influenza and pneumococcal vaccine
according to immunization handbook

OPTIMISE FUNCTION Encourage physical activity, review nutrition, provide education, develop GP management plan and initiate

regular review

CONSIDER CO-MORBIDITIES especially osteoporosis, coronary disease, lung cancer, anxiety and depression

REFER TO PULMONARY REHABILITATION and consider psychosocial needs, agree written action plan

care and advanced care directives

Consider oxygen therapy, surgery, palliative

CHECK DEVICE USAGE AND ADHERENCE AT EACH VISIT- Up to 90% of patients don't use devices correctly

SHORT-ACTING RELIEVER MEDICATION: Short-acting betaz-agonist (SABA) or short-acting muscarinic antagonist (SABA).

Refer to Table 1 overleaf.

SYMPTOM RELIEF: Long-acting muscarinic antagonist (LAMA) and/or long-acting betaz-agonist (LABA).
Refer to Table 1 overleaf. These medicines may also help to prevent exacerbations. **SEE PRECAUTIONS ™=

EXACERBATION PREVENTION: When FEV1 <50% predicted AND 2 or
more exacerbations in the previous 12 months, consider commencing inhaled
corticosteroid (ICS)/LABA combination therapy. **SEE PRECAUTION §=

Consider low dose theophylline

Based on COPD-X Plan: Australian and new Zeeland Guidelines for the Management of COPD; Australian Therapeutic Guidslines

Figure 2. Stepwise management of stable COPD guidelines in Australia and New Zealand.
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Disease Severity

Pharmacotherapy LAMA (or LABA) LAMA + LABA

{Add theophylline/mucolytic)

= SABA (or SAMA) prn =
Prevention of tobacco smoke exposure, vaccination, improvement/maintenance of physical activity

Induction of pulmonary rehabilitation (educationfexercise/nutrition) and maintenance

Non pharmacotherapy Oxygen therapy
Ventilatory support

Surgical

procedures

3.2. Pharmacologic Management of Stable Disease

In the GOLD guideline, the initial pharmacological management of COPD is accord-
ing to patient group which has different recommended treatments. In the guidelines of
Australia, Japan, and Korea (Figure 2 [15], Figure 3 [19], and Figure 4 [14]), a stepwise
approach of optimized pharmacotherapy for stable COPD is used which recommends a
gradual increase of bronchodilators, inhaled corticosteroids, or other drugs based on a
comprehensive evaluation of symptoms, airflow obstruction, and exacerbation. In Japan’s
2018 guideline, ICS positioning for COPD treatment had been revised from the previous
criteria of FEV1 < 50% of predicted, frequent exacerbation, and concomitant asthma to only
the concomitant asthma (ACO) criterion.

3.3. Non-Pharmacologic Management

Most guidelines had emphasized the importance of pulmonary rehabilitation, long-
term oxygen therapy, and self-management plan including smoking cessation and vacci-
nation. Particularly, Japan’s guideline (fifth edition) discussed the nutrition management
including nutritional impairment, evaluation, therapy, and diet education [19]. COPD
patients whose BMI is less than 90% are suspected to have a nutrition disorder and nutrition
therapy may be indicated. Nutritionists, physician, and nurses should form a team to
provide nutritional guidance.

>

Mild Severe

dyspnea/exacerbation (severity/frequency)

FEVi/exercise tolerance/physical activity

Add ICS (Concomitant Asthma)

® The severity of COPD should be comprehensively assessed on the basis of not only the degree of decrease of FEV, (clinical
stage), but also the degree of impairment of exercise tolerance/physical activity, intensity of dyspnea, and
frequency/severity of exacerbation.

® FEV,, exercise tolerance, and physical activity usually decrease in accordance with increased severity of COPD, and
increased dyspnea and more frequent exacerbation are noted. However, when there is a gap between the degree of FEV,
and other factors, attention should be paid to presence of comorbidities such as cardiac diseases.

® Treatment with medication and non-medication therapies should be given. When medication with a single drug is not
sufficiently successful, LAMA and LABA should be used in combination {use of LAMA/LABA combinations is also allowed).

® ICS should be used in cases with possible concomitant asthmatic conditions. LABA/ICS combinations are also allowed.

Figure 3. Stepwise approach recommended by the fifth edition of Japanese Respiratory Society COPD guidelines.
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FEV, 2 60% pred. and 0~1 exacerbation/year FEV, < 60% pred. or
> 2 exacerbation/year

mMRC 0~1 or mMRC 2 2 or or history of AE COPD*
CAT < 10 (Ga) CAT 210 (Na) related admission (Da)

SABA as required

LAMA or
First choice SABA as required LAMA or LABAT 24h LABA or ICS/LABA or
LABA + LAMA

Exacerbation or
mMRC 2 2

Add on therapy LAMA + LABAT
LAMA + 24h LABA
Exacerbation or ICS/LABA + LAMA

mMRC z 2 PDE4 inhibitor#

*AE COPD: Acute exacerbation of COPD

tincluding 24h LABA

¥FEV1 < 50%, chronic bronchitis, and history of exacerbation
SABA: Short Acting Beta Agonist

LABA: Long Acting Beta Agonist

LAMA: Long Acting Muscarinic antagonist

Figure 4. Algorithm of pharmacologic treatment in patients with stable COPD in Korea.

3.4. Coexisting Asthma and COPD

Coexisting asthma and COPD are only defined and described in Australia and Japan
guidelines. This Australia guideline recommends that an FEV1 increase over 12% and
200 mL constitutes a positive bronchodilator response. An FEV1 increase >400 mL strongly
suggests underlying asthma or coexisting asthma and COPD diagnosis. Besides, the
diagnosis of asthma—COPD overlap (ACO) has both characteristics of COPD and asthma
(Figure 5).

3.5. End-of-Life ISSUES

GOLD 2013, for the first time, proposed that palliative care may be applied in advanced
severe COPD patients. Among these guidelines in the Asia-Pacific region, Taiwan, Japan,
China [20], and Australia [15] may already have their policies about end-of-life care.
Improving quality of life, optimizing function, helping with decision- making about end-
of-life care, and providing emotional and spiritual support to patients and family are the
main goals. In Taiwan, the National Health Insurance Administration Ministry of Health
and Welfare had programmed hospice-care plans in 2011 and provided in-hospital critical
care facilities for patients with advanced diseases and poor response to regular treatments
instead of home or hospice ward care.
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40 years of age or older, Chronic airway inflammation: post-bronchodilator FEV,/FVC < 70%

[Characteristics of COPD]One of item (1), {2), and (3)

(1) At least 10 pack-years of tobacco smokingor equivalentair | (1)  Variable{over the course of one day, from day to day,
pollution exposure

seasonal) or paroxysmal respiratory symptoms (cough,
sputum, and dyspnea)

(2) Present low attenuation area denoting emphysematous (2) History of asthma before 40 years of age
change on chest CT scan

(3) FeNO > 35ppb

(3) Abnormal pulmonary diffusingcapacity (%D - < 80% (4)-1. Comorbidity of perennial allergic rhinitis
or %Dy co/Va < 80%)

-2. Bronchodilator reversibility (increase in FEV, >12% and >
200mL from baseline)

-3. Peripheral blood eosinophil counts of >5% or 300/pL

-4. Higher IgE (total IgE or specific IgE sensitized to
perennial inhalation antigen)

1. The diagnostic criteria of ACO are having both characteristics of COPD and asthma.
{Characteristicsof COPD; One of item (1), (2}, and {3} of [Characteristics of COPD.] Characteristics of asthma; Two of item (1), (2}, and (3)
of [characteristics of asthma] / one of items (1), (2), (3) with two or mare of item (4) of [characteristics of asthma.])

2. Diagnosed as COPD when the patient match only characteristics of COPD. And diagnosed as asthma with the remodeling when the patient
match only characteristics of asthma.

3. If you can not determine the characteristics of asthma when diagnosing ACO, it is important to observe the progress of the presence or
absence of features of asthma.

4. Perennial inhalation antigens are house dust, mite, molds, animal scales, feathers, etc. Seasonal inhalation antigens are pollen of tree,

plant, and weed, etc.

Figure 5. Diagnostic criteria of asthma—COPD overlap in Japanese ACO guideline 2018.

4. Discussion

There are several studies evaluating and validating the new GOLD assessment system;
however, uneven distribution of COPD patients and limited data on the clinical outcomes
are noticed under these combined assessments. [21-24] The degree of the COPD Assess-
ment Test (CAT) score of >10 might not be equivalent to that of the mMRC score of >2 for
categorizing patients’ symptoms. [25-28] Neither the 2007 GOLD nor the 2011 classification
scheme has sufficient discriminatory power to be used clinically for risk classification
to predict total mortality at the individual level. [29] Accordingly, some countries have
developed COPD guidelines to build up appropriate strategies for diagnosis, assessment,
pharmacotherapy, and prediction of acute exacerbation and mortality based on evidence
and real-world clinical practice.

The Korean and Australia guidelines stratified the lung function severity and exac-
erbation risk with FEV1 < 60% or > 60% of predicted value. From the validation study
in Korea, it was found that there were many patients (15.3% to 16%) who experienced
exacerbation with FEV1 between 50% and 60% of predicted value. [14] The cutoff point of
an FEV1 50% predicted does not address the heterogeneity in the GOLD Stage II (50%—80%
predicted). Patients with limited airflow around FEV1 50% to 60% predicted had a more
rapid decline in lung function than patients with FEV1 < 50% in the TORCH study [30,31].
A recent study showed that parameters related to volume, diffusing capacity, and reac-
tance showed break-points around 65% of FEV1 which may have an impact on patients’
management plan.

The strategy for stable COPD management was based on lung function severity before
GOLD 2011. A refinement of the ABCD assessment tool had been separated from spiromet-
ric grade from “ABCD” groups in GOLD 2020. A stepwise approach policy is currently
presented in the Japan and Australia guidelines. The management strategy is similar in the
Korea and GOLD guidelines including for symptoms severity and exacerbation frequency.
Moreover, a phenotype-guided treatment policy has been shown in the Spanish and Czech
guidelines. [32,33] Which strategies are optimal in clinical practice guidelines for COPD
management? There were several strategies including lung function-guided, stepwise
approach-guided, GOLD A-D-guided, and phenotype-guided strategies. The optimal
treatment of COPD patients requires an individualized, multidisciplinary approach to the
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lung function severity, patient’s symptomes, clinical phenotypes, biomarkers, comorbidity
evaluation, and needs.

The treatment of patients with COPD in a more personalized way must address
diverse aspects not only related with the disease, but also with its comorbidities, and
current schemes do not offer such personalized medical treatment. Comorbidity evaluation
and management were all mentioned in each Asia country CPG. In the JRS guideline 119],
the comorbidities included systemic inflammation, osteoporosis, musculoskeletal defect,
cardiovascular disorders, gastro-intestinal dysfunction, depression, metabolic disorders,
and obstructive sleep apnea. Additionally, the variability of the clinical presentation
interacts with comorbidities to form a complex clinical scenario for clinicians. Different
comorbidities have different evaluation and management policies. Consequently, the CPG
or consensus should be reached over a practical approach for combining comorbidities and
disease presentation markers in the therapeutic algorithm, in order to improve the quality
of clinical care.

In a previous study, the increased total health expenditure was shown as share
GDP > 7% in Korea, Japan, and Australia in 2007. [34] In Japan, major reforms are needed
to reduce waste and enhance cost-effectiveness. Moreover, a national system to accredit
training programs, including for general practice, has been introduced. [35] The challenges
of the healthcare system in Korea include over-consumption and excessively high frequency
of specialist consultation, which are major problems for the medical system. The govern-
ment and the primary care group seek to strengthen primary care, but this is opposed by the
medical society governed by the specialist group. [35] In Australia, some provider payment
methods were performed such as case payment, diagnostic-related groups, etc. [34]. We
think that guideline differences are driven by the disparities in diagnosis modalities or by
the treatment variations in different healthcare systems and the socioeconomic burden in
each country.

Additionally, diagnosis tools and management of COPD were among the lower
guideline-recommended levels in most of the regions investigated among primary care
physicians or general practitioners (GPs). [36] The survey demonstrated that the GPs’ un-
derstanding of COPD was variable and large numbers of GPs have very limited knowledge
of COPD and its management in Asia countries. The percentage for COPD management by
guideline is as follows: Australia 64%, Japan 74%, Korea 54%, and Taiwan 70%. In China,
only 50% of patients with COPD have ever had spirometry tests in tertiary hospitals, and
only 18% had in primary or secondary hospitals. [37] Therefore, from the education system,
clinical practice, and medical impact, there appears to be an optimal strategy developed to
simplify the guidelines for daily practice in each country.

Research evidence has raised concerns that hospital death may be preceded by poten-
tially burdensome and inappropriate hospital admission and aggressive treatments shortly
before death, which could be a threat to better end-of-life care and death. [38—41] On the
other hand, enabling people to have end-of-life care at home compared with end-of-life
care in hospital may incur a potential cost saving. [42,43] The concepts of palliative and
hospice care should be established gradually in regards to diseases with an advanced stage.

APSR Recommendations for COPD Diagnosis and Treatment

1.  COPD is characterized by persistent respiratory symptoms and airflow limitation.
Spirometry is required to make the diagnosis.

2. The severity of COPD should be comprehensively assessed on the basis of the
degree of obstruction severity (FEV1, GOLD stage), impairment of exercise toler-
ance/physical activity, intensity of dyspnea, and frequency/ severity of exacerbation.

3. The goal of pharmacological treatment should be to treat the symptoms (e.g., breath-
lessness) or to prevent deterioration (either by decreasing exacerbations or by reducing
the decline in lung function and quality of life) or both. A stepwise approach is rec-
ommended, irrespective of disease severity, until adequate control has been achieved.
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4. Management of non-pharmacological strategies for stable COPD should center around
supporting smoking patients to quit. Encouraging physical activity and maintenance
of a normal weight range are also important. Pulmonary rehabilitation is recom-
mended in all symptomatic patients.

5. Stepwise management of optimized pharmacotherapy for stable COPD which recom-
mends gradual increase of bronchodilators, inhaled corticosteroids, or other drugs
based on clinical symptoms, airflow obstruction severity, and exacerbation history.

6. ICS should be used in cases with concomitant asthmatic conditions and/or 2 or more
exacerbations in the previous 12 months. LABA /ICS combinations are also allowed.

7. Inthe end-of-life care, improving quality of life and providing emotional and spiritual
support to COPD patients and their family are the main goals.

5. Conclusions

This is the first report to summarize the similarities and differences among the COPD
guidelines across the Asia-Pacific region. The guideline developed in each country would
be based on clinical evidence, experts’ consensus, healthcare insurance, reality of clinical
practice, and the best interests of patients. We hope, through collaboration of research, that
the guidelines will evolve positively and that differences or gaps will diminish with time.
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