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Abstract

There is a substantial burden of chronic respiratory diseases,
including chronic obstructive pulmonary disease (COPD), in low-
and middle-income countries (LMICs). LMICs have particular
challenges in delivering cost-effective prevention, diagnosis, and
management of COPD. Optimal care can be supported by effective
implementation of guidelines. This American Thoracic Society
workshop considered challenges to implementation of COPD
guidelines in LMICs. We make 10 specific recommendations: 1)
relevant organizations should provide LMIC-specific COPD
management guidance; 2) patient and professional organizations
must persuade policy-makers of the importance of lung function
testing programs in LMICs; 3) healthcare education and training
should emphasize the early-life origins of COPD; 4) urgent action is
required by governments to reduce airborne exposures, including
exposures to tobacco smoke and indoor and outdoor air pollution;
5) guidance for COPD in LMICs should explicitly link across
Essential Medicine Lists and the World Health Organization

package of essential noncommunicable disease interventions for
primary health care in low-resource settings and should consider
availability, affordability, sustainability, and cost-effective use of
medicines; 6) the pharmaceutical industry should work to make
effective COPD and tobacco-dependence medicines globally
accessible and affordable; 7) implementation of locally adapted,
cost-effective pulmonary rehabilitation programs should be an
international priority; 8) the World Health Organization Global
Action Plan for the Prevention and Control of Noncommunicable
Diseases should specify how improvements in respiratory health
will be achieved; 9) research funders should increase the proportion
of funding allocated to COPD in LMICs; and 10) the respiratory
community should leverage the skills and enthusiasm of earlier-
career clinicians and researchers to improve global respiratory
health.
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Introduction

Abundant data highlight the global burden of
chronic respiratory diseases (CRDs). The
commonest CRDs in adults, and the two
diseases theWorld Health Organization
(WHO) focuses on when using the term
“CRD,” are asthma and chronic obstructive
pulmonary disease (COPD). Most COPD-
related morbidity andmortality occur in low-
andmiddle-income countries (LMICs) (1, 2),
and this comes with a consequent
socioeconomic burden (3). The Global
Initiative for Chronic Obstructive Lung
Disease (GOLD) produces an annually
updated, evidence-based strategy for the
diagnosis, management, and prevention of
COPD (4). However, there is limited
informationtailoredtotheneedsofLMICs(5).
Diagnosis, management, and prevention of
COPD can be aided by the availability of
evidence-based guidance supported by
effective dissemination and implementation.
This American Thoracic Society (ATS)
workshop report considers challenges in the
implementation of COPD guidelines in
LMICs and is closely aligned with themission
of the ATS “to improve health worldwide by
advancing research, clinical care, and public
health in respiratorydisease, critical illness, and
sleep disorders.”We recognize that there is
considerable diversity within and between
LMICs.

GOLD defines COPD as “a common,
preventable and treatable disease that is
characterized by persistent respiratory
symptoms and airflow limitation that is due to
airway and/or alveolar abnormalities usually
caused by significant exposure to noxious
particles or gases” (4). GOLD recommends
confirming the diagnosis by demonstrating

poorly reversible airflow obstruction using
spirometry (4), with such obstruction being
defined as having a fixed forced expiratory
volume in 1 second (FEV1) to forced vital
capacity (FVC) ratio of,0.70. The severity of
airflow obstruction provides prognostic
information (4), and spirometry also informs
the differential diagnosis. This particularly
applies to asthma, which is also prevalent in
LMIC settings, can overlap with COPD, and
may be difficult to distinguish from COPD.

The availability of lung function testing
including spirometry and interpretation of
quality-assured spirometry is limited inmany
LMICs (6, 7). Even where spirometry is
available, differentiating the cause(s) of poorly
reversible airflow obstruction in LMICs is
challenging because smoking may not be the
predominant risk factor in this context (8).
Major contributors, alone or in combination
with tobacco smoke in LMICs, include poor
lung growth and development (9–11)
(associated with poverty [12]); inadequately
treated respiratory infections (13); indoor
(household) (8) and outdoor air pollution,
including occupational exposures (14);
chronic asthma (15); post-tuberculosis lung
disease (14); and bronchiectasis. Respiratory
syndromes associated with some of these risk
factors are best considered different causes of
COPD; others are entirely different
conditions. Different lung function
trajectories canall result in airflowobstruction
that meets spirometric criteria for COPD (16)
yet has distinct clinical manifestations likely
requiring different interventions. Further
complexity is introduced through debate
about whether a fixed FEV1/FVC ratio or,
alternatively, criteria based on the lower limit
of normal in a reference population is more
appropriate fordefiningCOPD(17,18).Using

the lower limit of normal requires reference
values that are often unavailable in LMICs.
Using normal values from other populations
may result in significantmisrepresentations of
disease (19, 20).

In summary, and before going on to
consider challenges to the implementation of
COPD guidelines in LMICs, it is important to
appreciate that much of what is labeled as
“COPD” in LMICs may represent diverse
clinical syndromes and that CRD in LMICs
has a broad range of causes and patterns on
lung function testing.

Methods

A proposal for this workshop was submitted
by the co-chairs (J.R.H., A.S.B., andW.C.) to
the ATS in 2019 and, after peer-review, was
selected for support. The co-chairs developed
the program and invited diverse international
speakers and discussants to address the
following three objectives:

1. HowareCOPDguidelines perceived and
used in LMICs, and what guidelines are
in real-world use?

2. What are the barriers and facilitators to
implementation of universal, evidence-
based, guideline-driven, cost-effective
interventions for COPD in LMICs?

3. Howcan the respiratory community lead
changes resulting in the wider
introduction of evidence-based care for
COPD in LMICs?

The group included multiprofessional
representatives from Brazil, China, India,
Malaysia, Peru, and Uganda andmembers
affiliated with the Global Alliance for Chronic
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Disease, GOLD, the International Primary
Care Respiratory Group, andWHO. All
members submitted conflict-of-interest
forms.

Speakers provided presentations to the
co-chairs in advance. The co-chairs reviewed
draft presentations and provided feedback to
ensure comprehensive coverage of the subject.
Thegroupmetvirtually for6hoursover2days
in September of 2020. Presentations were
followed by group discussion. The draft
workshop report was prepared by the
co-chairs and circulated to all participants.
Consensus was achieved through discussion.
The agreed final document was submitted to
the ATS.

Discussion

Question 1: How Are COPD Guidelines
Perceived and Used in LMICs, and
What Guidelines Are in Real-
World Use?
COPD guidelines have been published by
many national and international societies,
governmental bodies, and nongovernmental
organizations, including the ATS, but none of
the major international guidelines provide
recommendations of specific relevance to
LMIC settings. Where guidance exists,
national COPD guidelines are often derived
from the GOLD report (4). Through the
annual report, together with educational tools
and advocacy, GOLD aims to work with
healthcare professionals and public health
officials to raise awareness of COPD,
improving prevention and treatment. GOLD
national leaders are appointed in many (but

not all) countries, including many LMICs.
These leaders are expected to develop and
enact COPD awareness and implementation
programs.However, they arenot funded todo
this, and many national leaders focus their
attention onWorld COPDDay and have
limited additional programming.
Consequently, acceptanceof andadherence to
GOLD recommendations by national health
programs and healthcare professionals are
variable (21), and recognition of GOLD
outside specialist practice is low. GOLD does
not provide resource-stratified
recommendations.Rather,GOLDprovidesan
overarching report based on the best available
evidence, but this report requires context-
adapted implementation with reference to
local resources. This highlights the need for
national COPD guidelines in resource-
constrainedLMICsettings.A2020review(22)
reported that 1.93 billion people reside in an
LMIC without a national COPD guideline
(Figure 1).

Even where COPD guidelines in LMICs
exist, implementation may be poor, in part
becauseof guidelinequality. Fewer thanone in
four LMIC COPD guidelines contained an
implementation or dissemination plan, and
LMIC COPD guidelines were often not
targeted to or developed with the
multiprofessional primary healthcare staff
who need themmost (23). A 2020 systematic
review considering implementation of lung
health interventions in LMICs (24) concluded
that key factors included understanding needs
of local users, ensuring compatibility of
interventions with local contexts, identifying
influential stakeholders and applying
engagement strategies, ensuring adequate

access to knowledge and information, and
addressing resource availability. This
emphasizes the importance of COPD
education and training to primary healthcare
staff, including the wider multiprofessional
team. Importantly, delivery of education and
training requires sufficient resources.

An additional problem is that
implementation challenges (25, 26)may differ
within individual countries (27). Primary care
may experience “guideline overload.”
Cliniciansmust dealwithmultiple conditions,
each with a guideline, in patients presenting
with symptoms thatmay havemultiple causes
when timewith each patient is limited.Once a
diagnosis is reached, few guidelines include
advice for people in the context of
multimorbidity. Guidelines may be
particularly challenging to implement in
fragmented healthcare systems.

International guidelines for tuberculosis
and human immunodeficiency virus (HIV)
arewidelydisseminatedand incorporated into
national public health programs with good
clinician adherence. The ATS has played a
central role in the development and
dissemination of international tuberculosis
guidelines (28), a process that required
considerable time and funding. Guidelines for
chronic noncommunicable diseases (NCDs)
are not perceived with the same urgency or
importance as guidelines for infectious
diseases, even though the burdenmay be
similar. There are successful examples of
guidelines to support respiratory care in
LMICs. The Practical Approach to Care Kit
program (29) developed in South Africa is a
health-system improvement initiative that
takes a symptom-based approach and uses
evidence to create a decision-support tool by
working with local health systems to educate
clinicians and determine appropriate task
sharing. The original WHO-sponsored
program, the Practical Approach to Lung
Health program (30), used a diagnostic tree in
primary care and public health programs,
branching initially to tuberculosis or
nontuberculosis.

In summary, although guideline
availability and quality are variable in LMICs,
the major challenge appears to be effective
guideline implementation.

Recommendation 1. Relevant
organizations, including societies, clinicians,
and academics, should provide LMIC-specific
COPDmanagement guidance spanning from
prevention, diagnosis, and management to
palliative care. This should be codevelopedwith
primary healthcare teams and patients. The

Figure 1. Global national chronic obstructive pulmonary disease guideline coverage (22). Red
colors represent low- and middle-income countries, and blue colors represent high-income
countries. The darker shades of red and blue represent having a national guideline, and the
lighter tints of red and blue represent not having a national guideline. Reprinted by permission
from Reference 22.

AMERICAN THORACIC SOCIETY DOCUMENTS

American Thoracic Society Documents 1271

 



guidance should include an effective
implementation plan that acknowledges
clinician education and training, resource
availability, and limitation in resources.
Guidance should consider the diversity of
conditions resulting in poorly reversible airflow
obstruction that meet the criteria for COPD in
LMIC settings.

Question 2: What Are the Barriers and
Facilitators to Implementation of
Universal, Evidence-based, Guideline-
Driven, Cost-Effective Interventions for
COPD in LMICs?

Diagnosis. Spirometry is necessary for the
diagnosis of COPD. Spirometry provision can
be challenging in high-income countries
(HICs) and can be evenmore challenging in
some LMIC settings. There are models for
successful spirometry training in LMIC. For
example, the Pan African Thoracic Society
Methods in Epidemiologic, Clinical and
Operations Research Program added
spirometry training to training in research
methods (6). Students were then offered the
opportunity to qualify for the European
Respiratory Society Spirometry Driving
License, which demonstrates proficiency in
administering spirometry and the ability to
train others.

In searching for a less costly and simpler
alternative to spirometry, there is emerging
evidence that a sequential approach using
questionnairesandpeakexpiratoryflow(PEF)
testing enables identification of people with
COPD (31, 32). This pragmatic approach is
best used to identify people who will go on to
need spirometric confirmation.
Questionnaires aregenerally simpleandcheap
to implement but need to be evaluated in
LMIC settings. Administering PEF testing
requires training and the availability of
affordable PEF meters. Microspirometry
(using a simple, inexpensive, hand-held
spirometer that can give a reasonable
assessment of FEV1) provides an alternative.
Use of case-finding questionnaires has yet to
be adequately tested in real-world primary
care settings in LMICs to demonstrate that the
COPD being detected is clinically and
economically important (33, 34). When
considering implementation of COPD case
finding in LMICs, it is also important to
consider the potential harm of overdiagnosis,
the absence of specialists for continuing care,
and the absence of proactive preventative
medicine in primary care. Public awareness
campaigns around respiratory health,

including the longer-term consequences of
not identifying and treating risk factors for
respiratory disease, will be important in
supporting case finding.

In addition to the diversity of disease
meeting the diagnostic criteria for COPD in
LMICs, there is poor awareness and
understanding of this term, both among
affected people and among clinicians (35).
This is in contrast to “asthma,”which iswidely
recognized (with consequent mislabeling of
asthma and COPD [36]). Poor recognition of
COPDmay reflect stigma, and the occurrence
of asthma in children may have better
motivated policy initiatives. Stigma may be
related to the perception that COPD is caused
by tobacco smoking and that the individual is
therefore at fault. Smoking can be reframed as
nicotine addiction (which often starts in
childhood), and nicotine addiction can be
framed as a treatable condition (37).

Given the diversity of factors causing
impaired lung function in LMICs, there is an
argument for an approach to the diagnosis of
CRDinLMICs that isbroader than justCOPD
and aims to identify all individuals with
suboptimal lung function, whatever the cause.
LMICs are very diverse, and only in situations
in which it is clinically imperative to provide
disease-specific treatment is there the need to
define specific syndromes, given the universal
importance of high-value interventions such
as exposure reduction, treatment for nicotine
addiction, vaccinations, education, and
physical activity.

Recommendation 2. Patient and
professional organizations must persuade
policy-makers of the importance of lung
function testing programs in LMICs, including
adequate provision of spirometry training. In
the absence of accessible, high-quality
spirometry, the use of micro-spirometry, PEF
testing, and questionnaires that assess clinical
history can support the diagnosis of COPD.

COPD prevention and better care for
those with a diagnosis of COPD. Support for
tobacco control and smoking cessation is
critical for prevention of COPD, as has been
advocated in theWHO Framework
Convention on Tobacco Control (38).
Although the precise contribution of biomass
smoke exposure to COPD remains
controversial, there is evidence that clean
cooking stoves reduce indoor pollution (39).
Translating this into clinical outcomes
requires longer-term prospective studies, but
COPD prevalence has been seen to change
with such interventions (40). There are
implementation challenges around

acceptance of clean cooking stoves. There are
also emerging data on the benefits of reducing
traffic pollution (41, 42). Interventions to
reduce premature births and childhood
pneumonia and interventions to promote
effective lung growth and development are
also all likely to translate into reduced adult
cases of poorly reversible airflow obstruction,
and a life-course approach to COPD
prevention is thus critical (16). It is now
recognized that fixed airflow obstruction in
adult life can result from different trajectories
of lung growth and development, including
not only accelerated decline frommaximal
lungfunction(thetraditionalmodelofCOPD)
but also “normal” decline from a submaximal
level (16). Factors determining submaximal
lung growth and development, including
prematurity (43), childhood infection (44),
andnutrition(45), canthereforebeconsidered
targets for the primary prevention of COPD.

Guidelines provide recommendations
for nonpharmacological and pharmacological
interventions in COPD. Critical for both,
especially in LMICs, is the affordability and
cost-effectiveness of interventions (46). Cost-
effectiveness will vary by context, and
willingness-to-pay thresholds are lacking in
mostLMICsettings.Thereremainsanabsence
of data on basic interventions such as short-
acting bronchodilators, pulmonary
rehabilitation (PR), and treatment for COPD
exacerbations. WHO considers tobacco
control interventions and public awareness
about physical activity and diet to be “best
buys” (47) and considers smoking cessation
and physical activity counseling in primary
care, symptom relief with inhaled salbutamol,
and treatment of asthma with inhaled
beclomethasone to be “effective.”WHO
identifies access to improved cooking stoves
and cleaner fuels, occupational exposure
reduction, and influenza vaccination for
people with COPD as potential interventions
without cost-effectiveness data (48). There is
therefore an urgent need to provide new data
on low-cost, effective interventions in LMICs
and to consider broader criteria for inclusion,
such as the value to society (49, 50). The goal
should be to support the delivery of universal
health coverage and encourage governments
to include a package of noncommunicable
respiratory interventions within that
coverage (51).

There is a strongevidencebase to support
PR for CRD (52), and large audit programs
have demonstrated the real-world
effectiveness of PR in HICs (53). Availability
and access to rehabilitation is recognized as
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fundamental to achievingWHO Sustainable
Development Goal 3. Data are emerging that
culturally adapted PR can be successfully
implemented for COPD in LMICs (54–58),
but cost-effectiveness data aremissing and are
necessary to help address major challenges
around staff training, space, the provision of
equipment, the retention rate in programs,
and the awareness and support needed to refer
people to such programs. Alternative
approaches, including digital options, may
improve access to PR, but there has been little
study of the use of “remote PR” in LMICs.

Regardingpharmacological therapy (59),
the majority of effectiveness and cost-
effectiveness (60) studieshavebeenconducted
in smoking-relatedCOPD inHICs anddonot
consider thediversityofCOPDinLMICs.The
need for access to essential medicines and
vaccines is stated explicitly within theWHO
Sustainable Development Goals (target 3.8)
(61) and the Global Action Plan for the
Prevention and Control of NCDs (48). WHO
produces a biannual essential medicines list
(EML) (62) designed to inform country-
specific national EMLs. The latest iteration of
theWHO EML includes short-acting
b-agonists and antimuscarinics, inhaled
corticosteroids with and without long-acting
b-agonists, and a long-acting antimuscarinic,
in addition to influenza vaccines and the oral
steroids, antibiotics, and oxygen necessary for
exacerbation management. The substance
misuse section contains nicotine replacement
by using gum and patches but is not cross-
referenced to respiratory health. The 2020
versionof theWHOPackageofEssentialNCD
InterventionsforPrimaryHealthCare inLow-
Resource Settings (63) only lists salbutamol,
ipratropium, and theophylline and is not
aligned with either the EML or the GOLD
report. There is variable alignment between
theWHO EML and national EMLs (64–66),
noneofwhichnecessarily consider availability
and affordability (64, 67), which vary
considerably even within LMICs. There is a
circularargumentinthatpharmaciesgenerally
stock what is prescribed but that prescribers
onlyprescribewhatisstocked(68).Forinhaled
drugs, there is little focus on or funding for
providing training and incentivization to
support effective use (correct inhaler
technique and adherence). The universal
healthcare package based onDisease Control
Priorities has little on respiratory disease and
COPD (51). Supporting the manufacture of
generic medicines, which has been successful
for increasing access to antiretroviral therapy
in HIV, is more complex for inhalers, for

which both the drug and device must be
considered.

Recommendation 3. TheoriginsofCOPD
maybe in early life, andall clinicians, including
those working in maternal and child health,
therefore require education and training on
basic preventionmessages such that smoking in
pregnancy is discouraged, premature births are
reduced, and childhood respiratory infections
are effectively diagnosed and treated.

Recommendation 4. Urgent action is
required by governments in LMICs to apply
successful tobacco control regulations from
HICs and to test and extend such approaches to
indoor and outdoor air pollution. New creative
approaches to tobacco control should be
developed and studied.

Recommendation 5. Guidance forCOPD
in LMICs should be set in the framework of
universal health coverage and should be
explicitly linked acrossWHO and national
EMLs and theWHOPackage of EssentialNCD
Interventions for PrimaryHealth Care in Low-
Resource Settings. Guidance should consider
the availability, affordability, sustainability
(incorporating environmental impact), and
cost-effectivenessofmedicinesand theiruseand
should include supporting patients to use
inhalers correctly, which may require adjuncts
such as spacers.

Recommendation 6. The pharmaceutical
industry should work with national
governments to make effective COPD and
tobacco-dependence medicines globally
accessible and affordable to everyone who
needs them.

Recommendation 7. Implementation of
locally adapted, cost-effective PR programs
should be an international priority. This will
require investment and workforce planning
that consider staff training, awareness, referral,
and novel approaches to delivery.

Question 3: How Can the Respiratory
Community, through this ATS
Workshop, Promote Changes That
Result in the Wider Introduction of
Evidence-based Care for COPD
in LMICs?
COPD is not seen as a public health concern,
despite compelling evidence demonstrating a
high prevalence and burden in LMICs.
Although there is high-quality evidence of
cost-effective diagnostic approaches and
management strategies in HICs, evidence for
successful implementationof suchapproaches
in LMICs is less robust.

COPD often occurs as a component of
multimorbidity, and critical interventions for

COPD, including exposure reduction and
rehabilitation, have holistic benefits. We will
thereforeachievemorebybuilding thecase for
change around existing NCD targets,
initiatives, and infrastructure. Wemust also
learn from global initiatives to tackle HIV-
AIDS (acquired immunodeficiency
syndrome) and tuberculosis and consider
ways in which COPDmanagement can be
transformed by coordinated approaches at
scale.

Advocacy for COPD in LMICs will
require clear, simple messaging and engaged,
local champions. GOLD and ATS are
international organizations andmembers of
the Forum of International Respiratory
Societies. Together, they represent a
formidableglobal forceofrespiratoryexpertise
andofferopportunities todomorebyworking
together.Asarespiratorycommunity,weneed
to shift our ownmindset toward prioritizing
the needs of the world’s poor. In addition, we
need to actively seek out and support earlier-
career champions who can continue to work
for better global respiratory health in the
decades to come.We note the impact that
celebrity supporters can bring. A “patient
charter” for COPD sets out six principles of
COPD care and is relevant to LMICs (69).

There are clear areas for further research
onCOPDinLMICs (70).As a community,we
must lobby for greater research funding for
COPD in LMICs where the scale of current
investment is not reflective of the disease
burden (71).

We are not the only group aiming to
address these challenges. GOLD held a 2019
summit on COPD in LMICs (72) that
concluded thatWHO should coordinate
activity in this area, focusing on awareness
among the public, healthcare professionals,
and governments and ensuring that
spirometry and cost-effective
pharmacological and nonpharmacological
interventions are available and affordable.We
also believe thatWHO has a critical, central
coordinating role. We strongly advocate that
specific targets for CRD andCOPD should be
included in theWHONCD strategy to
monitor progress.

Recommendation 8. TheWHOGlobal
Action Plan for the Prevention and Control of
NCDs should specify how the relative reduction
of premature mortality from CRD will be
achievedandshouldalso focusonmorbidity.As
interim targets, by 2030,

� $50% of people with chronic respiratory
symptoms should have access to
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appropriate assessments, including
accurate and timely diagnosis;

� $60% of those with CRD should have
access to effective nonpharmacological
and pharmacological treatments; and

� $70% of those treated for CRD should
have well-controlled disease.

Future targets should transition from
measurement to monitoring improvement.
LMICs are diverse, and in those settings where
differentiation among COPD, asthma, and
otherCRDsispossible(andthismustbetheaim),
specific targets should be developed for COPD.

Recommendation 9. Research funders
should increase the proportion of funding
allocated to COPD in LMICs to be

commensurate with the burden of disease.
Funders should convene a meeting with LMIC
researchers and their collaborators to develop a
respiratory research roadmap to ensure the best
use of limited research funding.

Recommendation 10. The respiratory
community should leverage the skills and
enthusiasm of earlier-career clinicians and
researchers and empower them through
investment and global partnerships to take on
the challenges of research and clinical care for
COPD in LMICs.

Summary and Next Steps

This workshop report is aligned with the ATS
mission to improve global lung health by

advancing research, clinical care, and public
health in respiratory disease. The report
describes the challenges to implementation of
COPD guidelines in LMICs. The relative
importance of these challenges is context
dependent and will vary among and, indeed,
within individual LMICs. We have made 10
specific recommendations (Figure 2). These
are intended to guide development of
strategies and practical tools to assist better
implementation of guideline-based COPD
care in LMICs.We commit to working from
within the ATS to keep these
recommendations high on the internal policy
agenda. However, the respiratory community
must stand togetherwith one voice ifwe are to
deliver better respiratory health in LMICs.
Moreover, success will require integration

5. Guidance for COPD in LMICs
should explicitly link across
Essential Medicine Lists, the WHO
PEN, and consider availability,
affordability, sustainability and
cost-effective use of medicines.

10. The respiratory community
should leverage the skills and
enthusiasm of earlier-career
clinicians and researchers to
improve global respiratory health.

9. Research funders should
increase the proportion of funding
allocated to COPD in LMICs.

4. Urgent action is required by
governments to reduce airborne
exposures: tobacco smoke, and
indoor and outdoor air pollution.

3.  Health care education and
training should emphasize the
early-life origins of COPD.

2.  Patient and professional
organizations must persuade
policy-makers of the importance
of lung function testing programs
in LMICs.

1.  Relevant organizations should
provide LMIC-specific COPD
management guidance.

8.  The WHO Global Action Plan for
the prevention and control of non-
communicable diseases should
specify how improvements in
respiratory health will be achieved.

7.  Implementation of locally-
adapted, cost-effective pulmonary
rehabilitation programs should
be an international priority.

6.  The pharmaceutical industry
should work to make effective
COPD and tobacco dependence
medicines globally accessible and
affordable.

$

Figure 2. Summary of the recommendations. COPD=chronic obstructive pulmonary disease; LIMC= low- and middle-income country;
PEN=Package of Essential Noncommunicable Disease Interventions for Primary Health Care in Low-Resource Settings; WHO=World Health
Organization.
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with international NCD strategies and targets
led byWHO, involvement of early-career
professionals,andglobaladvocacy.Thisreport
mustnot collectdigitaldust.Westandreadyto
take our recommendations forward and to be
judged on our results.�

This official workshop report was prepared by an
ad hoc subcommittee of the ATS Assembly on
Clinical Problems.
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Prevalence and population attributable risk for chronic airflow obstruction
in a large multinational study. Am J Respir Crit Care Med
2021;203:1353–1365.

15 McGeachie MJ, Yates KP, Zhou X, Guo F, Sternberg AL, Van Natta ML,
et al. Patterns of growth and decline in lung function in persistent
childhood asthma. N Engl J Med 2016;374:1842–1852.

16 Lange P, Celli B, Agust�ı A, Boje Jensen G, Divo M, Faner R, et al. Lung-
function trajectories leading to chronic obstructive pulmonary disease. N
Engl J Med 2015;373:111–122.

17 Swanney MP, Ruppel G, Enright PL, Pedersen OF, Crapo RO, Miller MR,
et al. Using the lower limit of normal for the FEV1/FVC ratio reduces the
misclassification of airway obstruction. Thorax 2008;63:1046–1051.

18 Gupta RP, Perez-Padilla R, Marks G, Vollmer W, Menezes A, Burney P.
Summarising published results from spirometric surveys of COPD: the
problem of inconsistent definitions. Int J Tuberc Lung Dis 2014;18:998–
1003.

19 Stanojevic S, Wade A, Stocks J. Reference values for lung function: past,
present and future. Eur Respir J 2010;36:12–19.

20 Rylance S, Mortimer K. Galloping hooves in Africa: horse, zebra, or
wildebeest? Ann Am Thorac Soc 2017;14:624–625.

21 Sehl J, O’Doherty J, O’Connor R, O’Sullivan B, O’Regan A. Adherence to
COPD management guidelines in general practice? A review of the
literature. Ir J Med Sci 2018;187:403–407.

22 Tabyshova A, Hurst JR, Soriano JB, CheckleyW, Huang EW-C, Trofor AC,
et al. Gaps in COPD guidelines of low- and middle-income countries: a
systematic scoping review. Chest 2021;159:575–584.

23 Davis KJ, Landis SH, OhYM,Mannino DM, HanMK, van derMolen T, et al.
Continuing to Confront COPD International Physician Survey: physician

AMERICAN THORACIC SOCIETY DOCUMENTS

American Thoracic Society Documents 1275

 

http://www.atsjournals.org/doi/suppl/10.1513/AnnalsATS.202103-284ST/suppl_file/disclosures.pdf
https://goldcopd.org/


knowledge and application of COPD management guidelines in 12
countries. Int J Chron Obstruct Pulmon Dis 2014;10:39–55.

24 Brakema EA, Vermond D, Pinnock H, Lionis C, Kirenga B, An PL, et al.;
FRESHAIR collaborators. Implementing lung health interventions in low-
andmiddle-income countries: a FRESHAIR systematic reviewandmeta-
synthesis. Eur Respir J 2020;56:2000127.

25 Fischer F, Lange K, Klose K, GreinerW, Kraemer A. Barriers and strategies
in guideline implementation: a scoping review. Healthcare (Basel) 2016;
4:36.

26 Birken SA, Haines ER, Hwang S, Chambers DA, Bunger AC, Nilsen P.
Advancing understanding and identifying strategies for sustaining
evidence-based practices: a review of reviews. Implement Sci 2020;15:
88.

27 Robertson NM, Nagourney EM, Pollard SL, Siddharthan T, Kalyesubula R,
Surkan PJ, et al. Urban-Rural disparities in chronic obstructive pulmonary
disease management and access in Uganda. Chronic Obstr Pulm Dis
(Miami) 2019;6:17–28.

28 World Health Organization. WHO guidelines on TB infection, prevention
and control: 2019 update. Geneva, Switzerland: World Health
Organization; 2019 [accessed 2021 Nov 19]. Available from: https://apps.
who.int/iris/bitstream/handle/10665/311259/9789241550512-eng.pdf.

29 University of Cape Town Knowledge Translation Unit. The Practical
Approach to Care Kit (PACK). Cape Town, South Africa: University of
Cape Town Knowledge Translation Unit; 2020 [accessed 2021 Nov 19].
Available from: https://knowledgetranslation.co.za/pack/.

30 Banda H, Robinson R, Thomson R, Squire SB, Mortimer K. The ‘practical
approach to lung health’ in sub-Saharan Africa: a systematic review. Int J
Tuberc Lung Dis 2016;20:552–559.

31 Jithoo A, Enright PL, Burney P, Buist AS, Bateman ED, Tan WC, et al.;
BOLD Collaborative Research Group. Case-finding options for COPD:
results from the burden of obstructive lung disease study. Eur Respir J
2013;41:548–555.

32 Siddharthan T, Wosu AC, Pollard SL, Hossen S, Alupo P, Shade T, et al.;
LiNK Cohort Study Investigators. A novel case-finding instrument for
chronic obstructive pulmonary disease in low- andmiddle-incomecountry
settings. Int J Chron Obstruct Pulmon Dis 2020;15:2769–2777.

33 Siddharthan T, Pollard SL, Quaderi SA, Mirelman AJ, C�ardenas MK,
Kirenga B, et al.; GECo Study Investigators. Effectiveness-
implementation of COPD case finding and self-management action plans
in low- and middle-income countries: Global Excellence in COPD
Outcomes (GECo) study protocol. Trials 2018;19:571.

34 van Boven JFM. Costs of case-finding uncovered: time to revisit COPD’s
value pyramid? Thorax 2019;74:727–729.

35 Nagourney EM, Robertson NM, Rykiel N, Siddharthan T, Alupo P,
Encarnacion M, et al.; GECo Study Investigators. Illness representations
of chronic obstructive pulmonary disease (COPD) to inform health
education strategies and research design: learning from rural Uganda.
Health Educ Res 2020;35:258–269.

36 Wong SS, Abdullah N, Abdullah A, Liew SM, Ching SM, Khoo EM, et al.
Unmet needs of patients with chronic obstructive pulmonary disease
(COPD): a qualitative study on patients and doctors. BMC Fam Pract
2014;15:67.

37 Van Schayck OCP, Williams S, Barchilon V, Baxter N, Jawad M,
Katsaounou PA, et al. Treating tobacco dependence: guidance for
primary care on life-saving interventions. Position statement of the
IPCRG. NPJ Prim Care Respir Med 2017;27:38. [Published erratum
appears in NPJ Prim Care Respir Med 27:52.]

38 World Health Organization. WHO framework convention on tobacco
control. Geneva, Switzerland: World Health Organization; 2005
[accessed 2021 Nov 19]. Available from: https://www.who.int/fctc/text_
download/en/.

39 van Gemert F, de Jong C, Kirenga B, Musinguzi P, Buteme S, Sooronbaev
T, et al.; FRESH AIR. Effects and acceptability of implementing improved
cookstoves and heaters to reduce household air pollution: a FRESH AIR
study. NPJ Prim Care Respir Med 2019;29:32.

40 ChapmanRS,HeX, Blair AE, LanQ. Improvement in household stoves and
risk of chronic obstructive pulmonary disease in Xuanwei, China:
retrospective cohort study. BMJ 2005;331:1050.

41 Atkinson RW, Carey IM, Kent AJ, van Staa TP, Anderson HR, Cook DG.
Long-term exposure to outdoor air pollution and the incidence of chronic
obstructive pulmonary disease in a national English cohort. Occup
Environ Med 2015;72:42–48.

42 Kumar P, HamaS, OmidvarbornaH, Sharma A, Sahani J, Abhijith KV, et al.
Temporary reduction in fine particulate matter due to ‘anthropogenic
emissions switch-off’ during COVID-19 lockdown in Indian cities. Sustain
Cities Soc 2020;62:102382.

43 Hurst JR, Beckmann J, Ni Y, Bolton CE, McEniery CM, Cockcroft JR, et al.
Respiratory and cardiovascular outcomes in survivors of extremely
preterm birth at 19 years.Am JRespir Crit CareMed 2020;202:422–432.

44 Burrows B, Knudson RJ, Lebowitz MD. The relationship of childhood
respiratory illness to adult obstructive airway disease. AmRev Respir Dis
1977;115:751–760.

45 Shaheen SO, Jameson KA, Syddall HE, Aihie Sayer A, Dennison EM,
Cooper C, et al.; Hertfordshire Cohort Study Group. The relationship of
dietary patternswith adult lung function andCOPD.EurRespir J 2010;36:
277–284.

46 van Boven JFM, van de Hei SJ, Sadatsafavi M. Making sense of cost-
effectiveness analyses in respiratory medicine: a practical guide for non-
health economists. Eur Respir J 2019;53:1801816.

47 World Health Organization. ‘Best buys’ and other recommended
interventions for the prevention and control of noncommunicable
diseases. Geneva, Switzerland: World Health Organization; 2017
[accessed 2021 Nov 19]. Available from: https://www.who.int/ncds/
management/WHO_Appendix_BestBuys.pdf?ua=1.

48 World HealthOrganization. Global action plan for the prevention and control
of NCDs 2013–2020. Geneva, Switzerland: World Health Organization;
2013 [accessed 2021 Nov 19]. Available from: https://www.who.int/
publications/i/item/9789241506236.

49 Isaranuwatchai W, Teerawattananon Y, Archer RA, Luz A, Sharma M,
Rattanavipapong W, et al. Prevention of non-communicable disease:
best buys, wasted buys, and contestable buys. BMJ 2020;368:m141.

50 European Commission. Defining value in “value based healthcare”: report
of the Expert Panel on Effective Ways of Investing in Health (EXPH).
Luxembourg City, Luxembourg: Publications Office of the European
Union; 2019. [accessed 2021 Nov 19]. Available from: https://ec.europa.
eu/health/sites/health/files/expert_panel/docs/024_defining-value-vbhc_
en.pdf.

51 Watkins DA, Qi J, Kawakatsu Y, Pickersgill SJ, Horton SE, Jamison DT.
Resource requirements for essential universal health coverage: a
modelling study based on findings from Disease Control Priorities, 3rd
edition. Lancet Glob Health 2020;8:e829–e839.

52 McCarthy B, Casey D, Devane D, Murphy K, Murphy E, Lacasse Y.
Pulmonary rehabilitation for chronic obstructive pulmonary disease.
Cochrane Database Syst Rev 2015;(2):CD003793.

53 National Asthma and COPD Audit Programme. Pulmonary rehabilitation
clinical audit. London, UK: Royal College of Physicians; 2019 [accessed
2021 Nov 19]. Available from: https://www.nacap.org.uk/nacap/welcome.
nsf/vwFiles/NACAP-PR-202007/$File/NACAP_PR+Clinical_Audit_
Report_July+2020.pdf?openelement.

54 Singh V, Khandelwal DC, Khandelwal R, Abusaria S. Pulmonary
rehabilitation in patients with chronic obstructive pulmonary disease.
Indian J Chest Dis Allied Sci 2003;45:13–17.

55 Ranjita R, Hankey A, Nagendra HR, Mohanty S. Yoga-based pulmonary
rehabilitation for the management of dyspnea in coal miners with chronic
obstructive pulmonary disease: a randomized controlled trial. J Ayurveda
Integr Med 2016;7:158–166.

56 JonesR,KirengaBJ, KatagiraW,SinghSJ,Pooler J,OkweraA, et al. A pre-
post intervention study of pulmonary rehabilitation for adults with post-
tuberculosis lung disease in Uganda. Int J Chron Obstruct Pulmon Dis
2017;12:3533–3539.

57 Orme MW, Free RC, Manise A, Jones AV, Akylbekov A, Barton A, et al.
Global RECHARGE: establishing a standard international data set for
pulmonary rehabilitation in low- and middle-income countries. J Glob
Health 2020;10:020316.

58 Habib GMM, Rabinovich R, Divgi K, Ahmed S, Saha SK, Singh S, et al.
Systematic review of clinical effectiveness, components, and delivery of
pulmonary rehabilitation in low-resource settings. NPJ Prim Care Respir
Med 2020;30:52.

59 Beran D, Zar HJ, Perrin C, Menezes AM, Burney P; Forum of International
Respiratory Societies Working Group Collaboration. Burden of asthma
and chronic obstructive pulmonary disease and access to essential
medicines in low-income and middle-income countries. Lancet Respir
Med 2015;3:159–170.

AMERICAN THORACIC SOCIETY DOCUMENTS

1276 AnnalsATS Volume 18 Number 8 | August 2021

 

https://apps.who.int/iris/bitstream/handle/10665/311259/9789241550512-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/311259/9789241550512-eng.pdf
https://knowledgetranslation.co.za/pack/
https://www.who.int/fctc/text_download/en/
https://www.who.int/fctc/text_download/en/
https://www.who.int/ncds/management/WHO_Appendix_BestBuys.pdf?ua=1
https://www.who.int/ncds/management/WHO_Appendix_BestBuys.pdf?ua=1
https://www.who.int/publications/i/item/9789241506236
https://www.who.int/publications/i/item/9789241506236
https://ec.europa.eu/health/sites/health/files/expert_panel/docs/024_defining-value-vbhc_en.pdf
https://ec.europa.eu/health/sites/health/files/expert_panel/docs/024_defining-value-vbhc_en.pdf
https://ec.europa.eu/health/sites/health/files/expert_panel/docs/024_defining-value-vbhc_en.pdf
https://www.nacap.org.uk/nacap/welcome.nsf/vwFiles/NACAP-PR-202007//NACAP_PR+Clinical_Audit_Report_July+2020.pdf?openelement
https://www.nacap.org.uk/nacap/welcome.nsf/vwFiles/NACAP-PR-202007//NACAP_PR+Clinical_Audit_Report_July+2020.pdf?openelement
https://www.nacap.org.uk/nacap/welcome.nsf/vwFiles/NACAP-PR-202007//NACAP_PR+Clinical_Audit_Report_July+2020.pdf?openelement


60 van der Schans S, Goossens LMA, Boland MRS, Kocks JWH, Postma MJ,
van Boven JFM, et al. Systematic review and quality appraisal of cost-
effectiveness analyses of pharmacologic maintenance treatment for
chronic obstructive pulmonary disease: methodological considerations
and recommendations. Pharmacoeconomics 2017;35:43–63.

61 World Health Organization. Sustainable development goals. Geneva,
Switzerland: World Health Organization; 2021 [accessed 2021 Nov 19].
Available from: https://www.who.int/health-topics/sustainable-
development-goals#tab=tab_1.

62 World Health Organization. WHO model lists of essential medicines.
Geneva, Switzerland: World Health Organization; 2019 [accessed 2021
Nov 19]. Available from: https://www.who.int/groups/expert-committee-
on-selection-and-use-of-essential-medicines/essential-medicines-lists.

63 World Health Organization. WHO package of essential noncommunicable
(PEN) disease interventions for primary health care. Geneva,
Switzerland: World Health Organization; 2020 [accessed 2021 Nov 19].
Available from: https://www.who.int/publications/i/item/who-package-of-
essential-noncommunicable-(pen)-disease-interventions-for-primary-
health-care.

64 Bazargani YT, de Boer A, Leufkens HG, Mantel-Teeuwisse AK. Essential
medicines for COPD and asthma in low and middle-income countries.
Thorax 2014;69:1149–1151.

65 Mahmi�c-Kaknjo M, Jeli�ci�c-Kadi�c A, Utrobi�ci�c A, Chan K, Bero L, Maru�si�c A.
Essential medicines availability is still suboptimal in many countries: a
scoping review. J Clin Epidemiol 2018;98:41–52.

66 Persaud N, Jiang M, Shaikh R, Bali A, Oronsaye E, Woods H, et al.
Comparison of essential medicines lists in 137 countries. Bull World
Health Organ 2019;97:394–404C.

67 Bissell K, Perrin C, Beran D. Access to essential medicines to treat chronic
respiratory disease in low-income countries. Int J Tuberc Lung Dis 2016;
20:717–728.

68 Kibirige D, Sanya RE, Nantanda R,WorodriaW, Kirenga B. Availability and
affordability of medicines and diagnostic tests recommended for
management of asthma and chronic obstructive pulmonary disease in
sub-Saharan Africa: a systematic review. Allergy Asthma Clin Immunol
2019;15:14.

69 Hurst JR, Winders T, Worth H, Bhutani M, Gruffydd-Jones K, Stolz D, et al.
A patient charter for chronic obstructive pulmonary disease. Adv Ther
2021;38:11–23.

70 Cragg L,WilliamsS, ChavannesNH. Fresh air: an implementation research
project funded through Horizon 2020 exploring the prevention, diagnosis
and treatment of chronic respiratory diseases in low-resource settings.
NPJ Prim Care Respir Med 2016;26:16035.

71 Williams S, Sheikh A, Campbell H, Fitch N, Griffiths C, Heyderman RS,
et al.; Global Health Respiratory Network. Respiratory research funding is
inadequate, inequitable, and a missed opportunity. Lancet Respir Med
2020;8:e67–e68.

72 Halpin DMG, Celli BR, Criner GJ, Frith P, L�opez Varela MV, Salvi S, et al.
The GOLD Summit on chronic obstructive pulmonary disease in low-
andmiddle-incomecountries. Int J Tuberc LungDis2019;23:1131–1141.

AMERICAN THORACIC SOCIETY DOCUMENTS

American Thoracic Society Documents 1277

 

https://www.who.int/health-topics/sustainable-development-goals#tab=tab_1
https://www.who.int/health-topics/sustainable-development-goals#tab=tab_1
https://www.who.int/groups/expert-committee-on-selection-and-use-of-essential-medicines/essential-medicines-lists
https://www.who.int/groups/expert-committee-on-selection-and-use-of-essential-medicines/essential-medicines-lists
https://www.who.int/publications/i/item/who-package-of-essential-noncommunicable-(pen)-disease-interventions-for-primary-health-care
https://www.who.int/publications/i/item/who-package-of-essential-noncommunicable-(pen)-disease-interventions-for-primary-health-care
https://www.who.int/publications/i/item/who-package-of-essential-noncommunicable-(pen)-disease-interventions-for-primary-health-care

