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ABSTRACT

Introduction: Low- and middle-income countries (LMICs) bear a high proportion of the global morbid-
ity and mortality caused by COPD. Increased exposure to risk factors throughout life (e.g. malnutrition,
indoor and outdoor air pollution, and smoking) is associated with higher COPD prevalence in LMICs and
the lack of treatment availability increases avoidable harm.

Areas covered: This review covers the epidemiology and burden of COPD in LMICs, and challenges and
recommendations related to health-care systems, prevention, diagnosis, and treatment. Main chal-
lenges are related to under-resourced health-care systems (such as limited availability of spirometry,
rehabilitation, and medicines). Lack of policy and practical local guidelines on COPD diagnosis and
management further contribute to the low diagnostic and treatment rates. In the absence of, or limited
number of respiratory specialists, primary care practitioners (general practitioners, nurses, pharmacists,
physiotherapists, and community health workers) play an even more pivotal role in COPD management
in LMICs.

Expert opinion: Raising awareness on COPD, educating health-care workers, patients, and communities
on cost-effective preventive measures as well as improving availability, affordability and proper use of
diagnostic and pharmacological and non-pharmacologic treatment in primary care are the key inter-
ventions needed to improve COPD prevention, diagnosis, and care in LMICs.
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1. Introduction in LMICs (as defined by the World Bank [6]). In parallel, we
highlight the challenges that impede implementation of pro-
ven COPD burden mitigation strategies and make further
recommendations that meet current needs, focusing on the
role of primary care. To inform this review, we searched the
literature on COPD in LMICs, and added the authors’ interna-

tional and multidisciplinary experience on this topic.

Chronic obstructive pulmonary disease (COPD) is one of the
most prevalent and potential life threatening noncommunic-
able diseases (NCDs). According to the Global Initiative for
Chronic Obstructive Lung Disease (GOLD), COPD is defined
as a common, preventable, and treatable disorder [1]. The
pathogenesis and pathophysiology of COPD is considered
multifactorial while the course of the disease varies for each
patient and is often life limiting. The most common character-
istics of the disorder are breathlessness, cough, and sputum
production, along with multiple respiratory infections and
cardiovascular complications that dramatically increase mor-

2. Epidemiology and burden of disease

A recent review on global diagnosis of COPD reported large
variations in the prevalence of COPD across different geogra-
phical regions (i.e. 3% to 21%) and stressed the significant

tality from the disease [1].

Globally, COPD is the third leading cause of death, and
accounted for 6% of total deaths in 2019, of which more
than 80% occurred in low- and middle-income countries
(LMICs) [2,3]. Apart from increased mortality and high morbid-
ity, COPD also results in significant socio-economic burden in
LMICs due to its impact on work productivity [4,5].

The aim of this review is to portray the current situation
and strategies for COPD prevention, diagnosis, and treatment

variation between and within individual countries in terms of,
for example, urban and rural populations, poverty levels, risk
factors, and those at highest risk of disadvantage [7].

The lack of spirometric confirmation is a major impediment
in establishing comparable epidemiological data. In addition,
most of the data on disease burden are modeled (e.g. the
Global Burden of Disease study) and the modeling is influ-
enced by the available literature which is mainly based on
studies from high-income countries (HICs) studies [8].
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Article highlights

e The World Health Organization (WHO) ranks COPD as the third
leading cause of death globally. In 2019, 80% of COPD-related deaths
occurred in LMICs.

¢ Smoking and household air pollution from burning biomass fuels are
major risk factors that are very common in lower-income settings.

o Limited availability of spirometers, as well as a lack of training in their
use and interpretation, lead to many cases remain undiagnosed or
misdiagnosed and therefore opportunities to support self-
management and slow the rate of lung function decline are missed.

e Investing in primary care by recruiting, reimbursing, and educating
health-care workers about COPD, raising awareness among patients
and communities, improving availability and affordability of diagnos-
tic and non-pharmacological and pharmacological treatments are key
interventions that can reduce the burden of COPD in LMICs.

o All approaches and recommendations should take into account the
local contexts such as culture and genetic characteristics of the
populations, and the capabilities and resources of local health-care
systems.

¢ Collaboration across local and international associations, policy-
makers, health-care workers, patients, and the scientific community
is essential.

2.1. Epidemiology of COPD in LMICs

Most LMICs are located in Africa, Latin America, and Asia,
including Eurasia. In the absence of routine data in primary
care in these countries, our knowledge of COPD epidemiology
in LMICs mostly comes from prevalence surveys. The majority
of prevalence surveys on chronic respiratory diseases in LMICs
have been conducted in Asia, and the most common methods
used to determine COPD prevalence are as follows: a) spiro-
metry, with FEV1/FVC ratio, or b) based on the GOLD guideline
definition (i.e. clinical manifestations with history of risk fac-
tors, confirmed by spirometry) [1,9].

Asia is the world’s largest tobacco producer and half of the
world's current smokers live in three middle-income Asian
countries: India, China, and Indonesia [10]. Smoking rates are
high in Bangladesh as well [10]. COPD prevalence data from
East and South-East Asian countries are still sparse and esti-
mates based on the prevalence of certain risk factors and
epidemiological relationships vary, with 3.5% in Hong Kong
and Singapore, 6.7% in Vietnam, 4.7% in Malaysia, 5% in
Thailand, 5.6% in Indonesia, 6.3% in the Philippines, 5.4% in
Taiwan, 5.9% in South Korea and 6.1% in Japan [7,11]. In India,
the BOLD study in 2014 used standardized spirometry and
reported overall COPD prevalence estimates of 5.7% to
17.3% in several Indian cities (i.e. Pune, Mumbai, and
Srinagar) for males and 6.8% to 14.8% for females [12]. In
Bangladesh, the prevalence of COPD was 13.5% by GOLD
definition criteria and 10.3% by lower limit of normal (LLN)
criteria, assessed using hand-held spirometers. The prevalence
of COPD was higher among rural than urban residents and in
males than females; more than half of the COPD cases were
stage Il (‘'moderate’) COPD by both criteria [13].

In Africa, COPD has been recognized as a silent epidemic
posing a large public health problem. In 2010, there were
26.3 million cases of COPD in Africa in 2010, an increase of
31.5% over a decade (mainly attributable to aging of the
African population) [14]. Although the prevalence of COPD in
sub-Saharan Africa has been poorly studied, a meta-analysis of

nine cross-sectional, spirometry-based, studies (including 3673
people from South Africa, Nigeria, Malawi, and Cape Verde)
have shown a prevalence ranging from 4% to 25%, depending
on the definition or diagnostic criterion used [15]. Studies and
data based on spirometry generally report a higher prevalence
rate. Indeed, the median prevalence of COPD in persons aged
> 40 years based on spirometry data (13.4%) was significantly
higher than those based on non-spirometry data (4.0%) such
as using questionnaires to investigate exposures, population
characteristics, and symptoms. Moreover, Ho et al. [7] reported
that the prevalence of chronic airflow obstruction differs sig-
nificantly not only among different countries but also between
different communities within a country.

In Latin America, the prevalence of smoking in Central and
South America is high (30%), contributing significantly to the
burden of respiratory diseases [16]. The PLATINO and
PREPOCOL population-based have estimated the prevalence
of COPD in several large urban centers that ranged between
6.2% and 19.6% in individuals =40 years of age, with substan-
tial rates of underdiagnosis (up to 89%) but also overdiagno-
sis, mostly due to the lack of spirometric confirmation [16,17].
These findings were confirmed in a recent review of studies
assessing the prevalence of COPD by using both question-
naires and portable spirometry in a small number of cities
across the Latin America region where the prevalence was
reported to be between 7.8% and 19.7% [16,18]. However,
larger studies and those representative of the different com-
munities across countries (including isolated areas) have not
been performed to date [7].

Worldwide, COPD prevalence seems to be increasing.
Although the highest formal incidence and prevalence are
observed in HICs, it is estimated that official data from
LMICs, that show relatively lower rates, do not reflect the
real situation. In 2019, the prevalence of COPD in HICs was
5.4%, whereas in LMICs it was 1.1% (Figure 1) [19]. Lack of
awareness, underdiagnosis and underreporting of COPD cases
are considered some of the factors that underestimate the
actual COPD incidence in LMICs [7]. Moreover, most estimates
are not necessarily based on actual epidemiological data, but
rather on projections based on risk factor exposure and hence
do not reflect the true prevalence of COPD in LMICs. As
a result, policymakers do not have accurate data to plan
effective strategies to reduce the burden of disease. Despite
the overall reported low rates in LMIC, there is an upward
trend forecast due to increasing life expectancy and reduction
of childhood mortality, paired with heightened COPD aware-
ness [20].

2.2. Burden of COPD in LMIC

Although there is limited robust epidemiological data on
COPD burden in LMICs, it is estimated that the burden of
COPD is greatest in lower-middle-income settings [3]. Burden
of a disease comprises symptom, healthcare, and societal
burden [22]. The direct impact to the patient is expressed by
morbidity and mortality. Although COPD-related mortality has
decreased over the last 20 years, mainly in higher and upper-
middle-income settings, the vast majority of COPD-related
deaths occur in LMICs [3]. In addition, the highest number of
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Figure 1. Prevalence (a), Incidence (b), Mortality (c) and Burden of COPD (d) in countries according to income level during 2000-2020 [19,21].

Disability Adjusted Life Years (DALYs) and Years Lost due to
Disability (YLDs) is seen in LMICs (Figure 1).

Currently, COPD is the third leading cause of death world-
wide and is estimated to rise to the top of the list in the next
decade [23]. In the PURE study, the 1-year case-fatality rates
for COPD after an event (e.g. hospital admission) were found
to be 8 times higher in low-income compared to HICs [24].

COPD, a public health problem, has also posed a negative
financial impact. In 2010, the global cost of COPD was USS$ 2.1
trillion, which is expected to rise to US$4.8 trillion by the year
2030 [25]. This is an extremely conservative estimate, as the
actual economic burden due to COPD underdiagnosis, the
long list of comorbidities, such as cardiovascular disease,
lung cancer, and mental health problems that COPD is asso-
ciated with, would further strain health-care systems [26].
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3. Healthcare systems in LMICs

Skilled health services and workforces along with access to
affordable interventions including medication are among the
drivers for good COPD care according to the World Health
Organization (WHO)’s six building blocks to universal health-
care (Figure 2) [27]. Individuals in LMICs lack access to health-
care and medical facilities in a timely manner [28,29]. Proactive
care is not the norm and is often episodic, driven by immedi-
ate need and influenced by personal financial status. Services
may be fragmented and inadequate due to overcrowding, lack
of equipment, deficient infrastructure, poor referral systems,
and accessibility [30].

Primary care is the first contact of care for most patients. It
offers  continuous, preventive, comprehensive, and
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Figure 2. Drivers of good COPD care (Adapted by IPCRG from WHO Health Systems 6 Building Blocks Framework for Universal Coverage) S. Williams 2021.
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coordinated care and provides the means to achieving uni-
versal health coverage [31]. However, countries vary in matur-
ity of their primary health-care systems. Challenges include an
insufficiently trained and competent workforce, particularly in
rural and remote communities, with deficits in coordination
within primary health-care systems, as well as between pri-
mary and secondary care [32]. In many cases, there is no
system for monitoring, evaluating, and promoting health sta-
tus including respiratory health. The lack of preventive strate-
gies and measures results in an increased diseased population.
As the prevalence grows, the burden becomes greater;
a higher demand is placed on an already deficient system
and the local economies struggle to cope [33]. To reduce
inequalities and improve people’s health, international orga-
nizations such as the United Nations and WHO regularly pro-
vide funding to support LMICs, offering grants designated for
several specific diseases. Unfortunately, these funds are rarely
allotted to healthcare system infrastructure [34].

The ratio of medical doctors to population is very low in
many LMICs. This implies a lack of human resources especially
in African countries such as Somalia where the corresponding
ratio is as low as 0.23 medical doctors per 10,000 people
(2014) [35]. As such, there is a need to involve a wide range
of health-care providers, beyond (specialized) physicians
alone. Primary care can play a key role with the involvement
of general practitioners, nurses, pharmacists, physiotherapists,
and non-medically educated personnel, including community
health workers.

Respiratory NCDs have not received attention in tandem
with the disease burden. These conditions are often excluded
from national NCDs reports and guidelines and overlooked by
policy and miscoded in clinical practice, leading to under-
investment in research and clinical provision. Hence, there is
a need to strengthen and empower primary care in the

£

B Yes (High income) [l Yes (Upper middle income)

[l No (High income) [l No (Upper middle income) [l No (Lower middle income)

™ Unknown

Source: Word Health Organization « Created with Datawrapper

diagnosis, prevention, and management of COPD, beyond
respiratory physicians.

4. Prevention

COPD is preventable if the risk factors are identified and
addressed. However, mitigating risk factors is complex in
practice. The following sections detail the main risk factors
associated with COPD.

4.1. Risk factors and current management

4.1.1. Behavioral risk factors: tobacco smoking

Tobacco smoking is widely acknowledged as the most causa-
tive factor for COPD [36]. Worldwide, there are 1.3 billion
smokers, more than 80% of whom live in LMICs [37].
Smoking alone was responsible for almost 1.5 million COPD-
related deaths in 2015 [38]. Beyond the health impact, smok-
ing further increases poverty and inequity, leading to
a development trap [37]. Most nations participate in the
WHO Framework Convention on Tobacco Control (FCTC) [39]
(Figure 3). However, the vast majority of non-parties are in
LMICs [39,40]. Quitting smoking reduces personal risk of devel-
oping COPD and family risk due to secondhand smoke.
However, it should not only be regarded as a preventive
measure. Quitting smoking is the only intervention for COPD
known to slow progression of COPD [41]. Helping people quit
smoking, i.e. Article 14 of the FCTC, is a core target in the
WHO’s MPOWER strategy and Sustainable Development Goal
(SDGQ) 3 [42,43]. In many countries, the majority of smokers can
access support to quit smoking from primary care.

Yes (Low income)
No (Low income)

Yes (Lower middle income)

Figure 3. World map showing countries with (Yes) or without (No) operational policy/ strategy/ action plan to decrease tobacco use according to income (2019) [42].



4.1.2. Environmental risk factors: air pollution

In 2015, an approximate 1.8 million COPD-related deaths were
attributed to air pollution [38]. Additionally, 354,000 COPD-
related deaths were attributed to occupational exposures to
air pollution (i.e. particulate matter, fumes, and gases) [38]. Air
pollution can be categorized into household (indoor) and
ambient (outdoor) pollution.

The major source of household air pollution is the use of
biomass fuels (e.g. wood, crop waste, and animal dung) for
cooking and heating. Other examples include kerosene lamps,
burning incense sticks in religious places and burning mos-
quito repellent coils [44]. Three billion people worldwide,
accounting for 40% of households, make use of solid fuels
and 90% of rural households located in LMICs rely on them
[45]. The epicenter of solid fuel consumption are LMICs and
especially Africa [46,47]. Exposure to household air pollution is
a serious health hazard. In a recent study focusing on house-
hold air pollution in 13 LMICs, exposure increased the risk of
COPD by 41% [45]. The population that is most at risk for
developing COPD due to biomass exposure are women living
in rural areas, possibly due to extended hours spent indoors.
Interestingly, it appears that different etiologies of COPD influ-
ence the phenotype of the disease. For example, biomass-
induced COPD is often observed in younger patients and is
associated with more acute symptoms compared to smoking-
induced COPD. In addition, biomass-induced COPD is charac-
terized by more frequent acute exacerbations and greater
number of hospitalizations [44].

The highest exposure rates of ambient air pollution (i.e.
forest fires, dust storms, industrial and traffic exhausts [44])
are seen in developing countries [48]. In the last 10 years,
a significant increase in DALYs attributed to ambient air pollu-
tion has been documented in areas with a low- and low-
middle socio-demographic index. Therefore, air pollution
remains a leading risk factor for DALYs in LMICs, especially in
eastern sub-Saharan Africa and South Asia [49].

The strategic solution outlined in the Sustainable
Development Goals 7 is switching to affordable cleaner
energy. Indonesia and India have programs in place for transi-
tion to cleaner fuels [50,51]. Meanwhile, the use of improved
cookstoves, or improving ventilation, are feasible interim steps
where switching is not possible. However, numerous initiatives
for supplying improved cookstoves have not demonstrated
long-term effects [52].

Notably, the attribution of COPD to biomass exposure is an
issue of ongoing discussion and research. Several studies,
including the BOLD, have shown contradictory and inconsis-
tent links between airflow obstruction and indoor pollution
[53]. Similarly, data are suggestive, but not conclusive, of a role
for ambient air pollution in the etiology of COPD [54].
However, the Global Burden of Disease study has identified
environmental pollutant exposure as the largest contributor to
COPD burden in low-income countries [55]. Yet, long-term
exposure to indoor air pollution is difficult to measure and
may also be associated with other risk factors such as lower
socio-economic status and poverty, resulting in poorer nutri-
tional status and smaller lung development during pregnancy
and infancy [56,57].
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4.1.3. Genetic, early childhood, and physiological risk
factors: host characteristics

A relatively new area that has attracted attention is the influ-
ence of genetics and early life risk factors for COPD, starting
from pre-conception. Parental and especially maternal health
and lifestyle (e.g. asthma, smoking, and nutrition) influence
embryonic lung formation and lung function growth and
trajectory [58]. Early life disadvantages such as low birth
weight, prematurity, malnutrition, childhood respiratory infec-
tions, and allergic diseases are powerful determinants of lung
function [58,59]. Similarly, chronic exposure to air pollution
reduces attainment of maximal lung function in childhood,
accelerates lung function decline later in life and impairs
pulmonary innate immunity [60]. This is significant because
the lung-function value reached in early adulthood appears to
have an impact on COPD development [61]. Similarly, a lower
Body Mass Index (BMI), stemming usually from malnutrition, is
a risk factor for COPD and impaired lung function, as well as
a poor prognostic factor [62].

Regarding infections, HIV and tuberculosis are both highly
prevalent in many LMICs, have detrimental effects on the
lungs, and are therefore COPD risk factors [63]. The immuniza-
tion coverage against tuberculosis in the first year of life is
78% in low-income and 88% in lower-middle-income coun-
tries [64].

Noninfectious diseases can also be a risk factor for COPD.
For example, asthma is associated with impaired lung function
and, consequently, with COPD [59]. Indeed, the prevalence of
asthma is increasing in LMICs and extensive severity of the
disease is documented in these countries despite the fact that
asthma is considered not well diagnosed and its understand-
ing is poor in LMICs [65]. There is an apparent need for clinical
tools to aid accurate diagnosis, as well as to incentivize sys-
tems that enable regular reviews to ensure disease control.
This underlines the importance of equipping primary care with
the skills to differentiate between chronic respiratory diseases,
to ensure correct diagnosis and treatment.

The most well-established genetic risk factor for COPD is
alpha-1 antitrypsin deficiency. Although mostly encountered
in Western and European countries, it is also seen in some
sub-Saharan countries [26].

4.1.4. Demographic risk factors: socioeconomic status
(SES)

Income and poverty aside, characteristics such as education,
occupation, housing situation, living environments conducive
to physical activity, and social life have been linked to COPD
[66]. Many of these characteristics are associated with other
known risk factors, such as daily exposure to biomass fuels for
cooking, and may be confounding the relationship between
SES and COPD [571].

In general, COPD prevention efforts have focused on mod-
ifiable risk factors, i.e. environmental and behavioral risk fac-
tors. In contrast, host characteristics and SES are typically less
easily modifiable, meaning that primordial prevention target-
ing the former, primarily provided by trained primary care
providers such as general practitioners and family doctors,
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and untrained health-care workers such as community health
workers needs to be put in place.

4.2. Ongoing challenges in prevention

Preventive interventions are key to reducing the burden of
COPD in LMICs. However, they have often been proved unwel-
come, ineffective or not appropriately implemented especially
when referred to behavioral elements that need tailoring to
local traditions and culture, for instance, the programs for
improved cookstoves and heaters. Stakeholder engagement
is essential in the implementation of a program that respects
cultural norms. Combining respect for cultural norms requires
an active program of stakeholder engagement [67]. Primary
care, which embeds within the communities, plays an impor-
tant role to coordinate this.

Some of the challenges in LMIC include the lack of
a structured primary care system and trained primary care
physicians for continuous care and a good medical record
system, the lack of public awareness of the risks, the lack of
support/sustained policy for smoking cessation, and the rev-
enue from the tobacco industry that undermines the
efforts [68].

4.3. Recommendations for prevention

With regards to prevention of COPD and given its multifactor-
ial pathogenesis, multiple policy, practical and clinical actions
are required as specified below.

4.3.1. Policy and legislations

It is imperative to establish legislations targeting the control of
risk factors. The WHO proposes several ‘Best Buys’, which are
cost-effective interventions including increasing taxation on
tobacco products, controlling tobacco advertisements and
banning smoking in public places to reduce secondhand
exposure. Sales of tobacco to minors should be prohibited
[69]. SDG 3 sets out the specific tobacco-related target of
a 30% relative reduction in prevalence of current tobacco
use by 2025. Anti-smoking campaigns such as the WHO'’s
Commit to Quit campaign that educate the public on the
dangers of smoking and promote a healthy lifestyle should
be implemented [70]. Measures need to be urgently estab-
lished in countries that lack tobacco policies, while reinforcing
and reevaluating their corresponding strategies in other coun-
tries. Improved cookstoves programs should be reevaluated,
taking into account the local context. Local communities
should be informed about the correct use and health benefits
of improved cookstoves and be offered maintenance services
to preserve its use [71].

Moving forward, we should support implementation of the
SDGs outside the health field, such as Goal 1 (reduction in
poverty), Goal 4 (inclusive and equitable quality education and
lifelong opportunities for all), Goal 7 (access to affordable,
reliable sustainable and modern energy for all) and Goal 11
(make cities and human settlements inclusive, safe, resilient,
and sustainable). In fact, if SDG 7 could be achieved,
a substantial amount of COPD could be prevented by univer-
sal access to electricity or renewables and a doubling in the

rate of improvement in energy efficiency. However, where this
is not yet feasible, primary care plays an important role to
educate people diagnosed with COPD on how to reduce risk
exposure, such as cooking outdoors, letting children play out-
side, improve ventilation, and use cleaner cookstoves, as long
as these are maintained and chimneys cleaned regularly.
Finally, household air pollution is associated with lower SES,
which again makes primary care the best strategy for these
communities [66]. We should support efforts to eradicate
socioeconomic disparities, such as access to education and
clean energy.

4.3.2. Practical and clinical

The WHO defines COPD as an ambulatory care-sensitive con-
dition which can be managed in the community [72]. Primary
care leadership in respiratory health needs strengthening in
order to raise risk factor awareness in communities and health-
care workers. In countries where there is a family medicine
program, family physicians are well placed to champion pre-
vention, diagnosis, and treatment of COPD. In countries where
there is no family medicine program, leadership may come
from district health teams, supported by community health
workers who can be trained by respiratory physicians to edu-
cate communities about COPD and potentially detect COPD.
Lung health education programs for primary care settings
such as the Massive Open Online Course (MOOC) developed
by charitable organizations such as the International Primary
Care Respiratory Group (IPCRG) and RESPIRE at the University
of Edinburgh [73] can be offered.

Furthermore, governments should invest more resources
and facilities for primary medical care. Access to better obste-
tric, neonatal and pediatric care can contribute to reduction of
early life risks. Better provision of maternal health and nutri-
tion and reducing exposure to pollutants and smoke during
pregnancy should be prioritized [59]. Approaches that opti-
mize lung development both in utero and in early childhood
have a large potential cumulative effect, such as reducing
prematurity and HIV vertical transmission. We propose to
strengthen the vaccination programs in primary care and
make them widely available, including in remote and rural
areas [20,26]. Traditionally, all these services have been offered
through primary care and family doctors who may advise
families about the risk, and manage each of the treatable
risk factors, and guide communities on how to reduce their
exposure. A greater concerted effort is needed from all stake-
holders to support primary care in preventing COPD risk.

4.3.3. Research

Most COPD research takes place in HICs. In the last decade,
only 0.2% of major grants for NCDs funded respiratory
research in low-income countries [74]. LMICs populations
have different lifestyle and genetic features which expose
them to varied risk factors. We cannot expect HICs findings
to apply universally; more research in LMICs is needed.
Moreover, studies should have an international and multi-
institutional character [75]. There is a gap in the field of poor
lung development that results in lower maximum lung func-
tion. It is crucial to identify the populations at risk, such as
indigenous populations [76], and emphasize the importance



of prevention. Lastly, the effectiveness of current interventions
should be assessed.
Summarizing points

e The two most prevalent risk factors of COPD in LMICs are
smoking and household air pollution, especially from
biomass fuels.

e The majority of smokers worldwide live in LMICs; how-
ever, many LMICs lack tobacco control policies.

e Many risk factors are associated with lower SES.

Key recommendations:

e Implement enhanced programs for cleaner fuels and
improved appliances.

® Raise awareness regarding COPD prevention.

e Strategies need to take into consideration local stake-
holders’ views and culture.

5. Diagnosis
5.1. Techniques, availability, and unmet needs

Spirometry is fundamental for the diagnosis of COPD.
Unfortunately, in many LMICs, spirometry is not available at
primary care level. As seen in Figure 4, in the Africa and South-
East Asia spirometry is not available at the primary health-care
level in the majority of countries. For example, in Pakistan,
spirometry is usually not performed in primary care and is
mainly available in urban hospitals, access to which can be
difficult [77]. In Uganda, a high-burden country with 16%
COPD prevalence [78], spirometry was available to the major-
ity of urban providers but not available in the rural districts,

A

B Yes (High income) [l Yes (Upper middle income)

Source: Word Health Organization « Created with Datawrapper
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diagnosis is consequently made based on physical find-
ings [79].

Health-care workers need to be trained to operate
a spirometer; nevertheless, in Africa, most official guidelines
do not elaborate on the training of (primary care) physicians
on spirometry [33,81]. However, the Pan African Thoracic
Society has developed a spirometry training program, which
teaches and evaluates spirometry usage [33]. IPCRG has devel-
oped an e-learning module on spirometry addressing primary
care professionals [82] and is currently developing a globally
relevant curriculum and proposals for licensing.

Screening based on risk factors is a potentially helpful
diagnostic approach; however, most case-finding instruments
(i.e. questionnaires) have not been validated in LMICs.
Similarly, prognostic tools such as indices that are widely
used in practice have been validated only in HICs [26].

WHO has a clear vision on diagnosing COPD. According to
the 2013-2020 global action plan for the prevention and
control of NCDs, achieving 80% availability of affordable
basic technologies for diagnosis is key [83]. The strategy
needs to be specific, elaborating on the type of disease and
the appropriate diagnostic technologies. Also, the capacity of
every health-care system differs and will require a tailored
plan.

5.2. Ongoing challenges in diagnosis

COPD’s main diagnostic challenge lies in the scarce availability
and accessibility of diagnostic devices and skills. This problem
pertains to both human and material resources and disparities
are found between rural and urban settings.

Early detection is a serious challenge. More than 50% of
people with airway obstruction are not diagnosed with COPD
although most of them have mild COPD, meaning that they

Yes (Lower middle income)
Il No (High income) [l No (Upper middle income) [ No (Lower middle income)
™ Unknown

Yes (Low income)
No (Low income)

Figure 4. World map showing countries with (Yes) or without (No) availability of peak flow measurement spirometry at the primary health care level according to income

(2019) [80].
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could benefit the most from early interventions since they
may be more manageable and there are more quality-
adjusted-life years to be saved [84]. Identifying these indivi-
duals will enable strategies such as smoking cessation and
immunization to be taken to reduce risk [26]. Both health-
care workers and patients lack education on COPD [82],
which influences patients’ health seeking behavior [85].
Patients often underestimate their symptoms and only seek
help when the disease has progressed or limitations have
become intolerable, or if they experience an exacerbation.
The delayed or absent healthcare-seeking behavior can also
be attributed to the stigma associated with respiratory dis-
eases [67]. Some health-care workers find it challenging to
differentiate between COPD, asthma and tuberculosis, leading
to misdiagnosis [79]. This misconception is even more perva-
sive among the general public, where the distinction is con-
fusing and hard to explain.

Regarding spirometry, besides the lack of appropriate train-
ing, even if the clinicians are trained and familiar with the use
of spirometers, there are other obstacles such as outdated or
defective devices as well as lack of equipment maintenance
and technical support that discourage the use of spirometry in
favor of other rather empirical or unreliable diagnostic means
[331. Another challenge is the lack of electricity in some health
facilities, encountered mostly in rural settings [33].

5.3. Recommendations for diagnosis

Several policies, clinical and research actions for diagnosis can
be identified.

5.3.1. Policy and legislations

At a national level, local task forces with national coordinators
should be established and supported by both national gov-
ernments and international organizations by means of funding
and advice. Collaboration between government bodies, health
ministries, and local societies will leverage their knowledge of
the healthcare system and allow for better use of financial
resources. Spirometers should be included in the WHO list of
priority medical devices as well as in the Packages of Essential
NCDs (PEN) Intervention Toolkit. Declaring spirometers as
essential devices will not only raise awareness of respiratory
disease but also affect policy making. As a result, investments
and government spending should be directed accord-
ingly [86].

Active targeted approaches for case-finding have been
proposed as a cost-effective way to identify undiagnosed
patients and reduce the burden associated with COPD
[87,88]. Under the same concept, screening programs that
will target the most common risk factors in LMICs can be
implemented in order to find those who are tobacco depen-
dent, or those exposed to household air pollution and offer
spirometry testing for early diagnosis. Existing screening pro-
grams for lung cancer or tuberculosis could potentially be
utilized to identify individuals at risk.

5.3.2. Practical and clinical
To standardize making a diagnosis of COPD, diagnostic algo-
rithms and guidelines need to be developed and followed to

facilitate easier and faster diagnosis [89]. In primary care,
pooling resources to provide spirometry services in a clinic
that serves multiple clinics could be an option such as ‘hub
and spoke’ models.

Health-care professionals should be better educated on
COPD at undergraduate, postgraduate, and continuing profes-
sional development levels. The education can be delivered by
peers, for example by primary care for primary care, using
Teach the Teacher programs for cascade training to
strengthen teaching capacity [90]. Consideration should be
given to incentivize attendance and learning. Brochures and
seminars can be used for teaching the clinical features of
COPD and help them differentiate from other respiratory pro-
blems. In this manner, awareness will also be raised.
Standardized training on spirometry usage and interpretation
should be introduced to primary health-care professionals.
Regular education programs should be evaluated and widely
endorsed. Taking into account characteristics of the local
healthcare system, e-learning modules and workshops can
be adapted in different countries. Training can be offered in
different languages and means (e.g. paper instructions, guid-
ing, and videos). National respiratory and thoracic societies
should be included in the development and dissemination
process.

Spirometry remains the gold standard for COPD diagnosis;
however, as it can be costly and not widely available, interim
measures might be beneficial. Validated case-finding instru-
ments tailored to LMICs, which take into account unique
topical risk factors and population characteristics, can be
used as the first diagnostic step in resource-constrained set-
tings. Notably, a survey-based COPD-assessment score for
LMICs has been developed [91]. Combined with PEF measure-
ment, the assessment score appears to be a promising cost-
effective instrument to detect COPD or at least prioritize
a smaller group of individuals at high risk who are most
important to target for confirmatory spirometry.

Portable hand-held spirometers are a revolutionary
advance in early detection and screening of chronic pulmon-
ary disorders [92]. These devices can be valuable for resource-
constrained health-care systems serving large populations,
including rural areas. Although they are not interchangeable
with laboratory spirometers, they are small, inexpensive, and
simple to use [93,94]. Performing hand-held spirometry can
detect potential obstruction, which can then be referred to the
hospital for further examination. Hence, referral to secondary
or tertiary centers with limited capacity can be streamlined
[92]. Technical support should be made easily available and
consistent across all health-care levels. Local manufacturing of
consumables may be a solution since it will increase availabil-
ity and decrease shipping cost.

5.3.3. Research

Currently, most standard spirometric reference values are
modeled based on HICs data. As the risk factors and subse-
quent pathogenesis and morphology of COPD is distinct in
LMICs, HICs" values may not apply to all settings. Moreover,
race and lifestyle influence lung function, the normal ranges
may differ among different ethnicities and countries [26]. For
example, it is known that a low FVC can reflect poor lung



growth and, as previously mentioned, early-life disadvantages
affect lung development [58]. A decreased post-
bronchodilator FEV1/FVC ratio (<0.7 or below the lower limit
of normal) confirms COPD diagnosis, so in a patient with
decreased FVC the ratio may appear normal [20]. We empha-
size on the importance of creating and validating diagnostic
instruments and having a local reference value for spirometry
measurements in order to avoid under- or over-diagnosis of
COPD. This requires a better understanding of how COPD
differs in these countries. Exploring the etiology and clinical
picture will allow for custom and directed diagnostic techni-
ques. Studies determining spirometry reference standards,
taking into account the genetic and physiological character-
istics for different populations are needed. Initiatives such as
the GOLD and the BOLD studies, which aim to advance diag-
nosis of COPD patients globally and to develop reports and
strategies for improving diagnosis, should be further sup-
ported and continued.
Summarizing points

e There are urban-rural disparities in COPD diagnostic
opportunities.

e Underdiagnosis and misdiagnosis of COPD is common.

e Many COPD risk factors are associated with lower SES.

Key recommendations:

® Improve spirometry availability and accessibility in pri-
mary care.

e Implement operational (primary care) guidelines and
training programs for health-care workers and commu-
nity health workers.

e Where spirometry is not available, consider alternatives
such as validated questionnaires and tool, particularly
those researched in LMICs.

e Develop spirometry standard values for
populations.

different

6. Treatment
6.1. Techniques, availability, and unmet needs

First and foremost treatment is always exposure reduction.
Smoking cessation is a fundamental part of COPD manage-
ment and appears to be the only intervention that has been
shown to reduce mortality regardless of COPD severity level
[26]. Globally, only 15% of the population has access for
treating tobacco dependence [41]. Despite Nicotine
Replacement Therapy (NRT) being included in the WHO
model list of essential medicines, only 17 countries have NRT
on their national formulary [95]. Tertiary prevention is
a necessary part of treatment in order to preserve lung func-
tion and prevent exacerbations.

In addition, standard treatment of COPD consists of both
non-pharmacological and pharmacological options [67,96].
Pulmonary rehabilitation is one of the key non-
pharmacologic treatments, consisting of graded exercise and
patient education. It is a very effective method that has shown
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symptom alleviation, quality of life improvement and cost-
effectiveness [97]. The main barriers to wide use of pulmonary
rehabilitation are the lack of awareness, shortage of trained
health-care workers on pulmonary rehabilitation techniques
and the lack of funds [98]. Palliative, end-of-life care for
patients with very severe COPD comprises person-centered
care focused on the alleviation of symptoms to improve qual-
ity of life often using low cost simple interventions such as
mindfulness, breathing positions, and techniques can be intro-
duced from the point of diagnosis. Palliative care is typically
not accessible nor available in LMICs, and therefore people are
hospitalized and their preferences for where they die are not
taken into account [99,100]. Examples of adaptation to the
local system and culture would need to include how the
subject of both living and dying with COPD can be raised
and addressed.

Regarding pharmacologic treatment, GOLD and national
guidelines advise the use of pharmacotherapy with inhaled
agents, such as bronchodilators and corticosteroids [96]. Most
LMICs do not have national guidelines for COPD, however,
even in those who have, the quality of the guidelines is poor
and implementation gaps remain. COPD guidelines can be
found in only 30 LMICs, which corresponds to almost 22% of
LMICs [76]. In some of the remaining countries, the GOLD
strategy guidelines are used, which in some instances have
been translated to the native language without taking context
and resources into account.

Treatment consists of maintenance therapy and exacerba-
tion management. In LMICs, the focus lies mostly on the latter;
treating acute episodes is prioritized and the majority of
patients are not on appropriate maintenance therapy. Care
services and resources are directed at acute interventions
while the health-care systems fail to meet the treating require-
ments of chronic disorders [33].

A list of medications for both symptomatic and exacerba-
tion management is included in the latest WHO model list of
essential medicines, as shown in Table 1. However, inconsis-
tencies are found in the corresponding national lists. For

Table 1. WHO model list of essential medicines for COPD [101].
Management of COPD COPD Exacerbations

Beclomethasone Amoxicillin

Budesonide Amoxicillin + clavulanic acid

Budesonide + formoterol Cefalexin

Epinephrine (adrenaline) Doxycycline

Ipratropium bromide Immunization Programmes Pneumococcal
Salbutamol vaccine

Tiotropium Haemophilus influenzae type b vaccine
Tobacco Dependence BCG vaccine

Nicotine Replacement Therapy
(NRT)

Table 2. Percentage of countries meeting the WHO medicine requirements for
COPD (adapted from Ewen et al. (2017)) [102].

Public Private

Low-income Lowest price generics 23.5% 17.6%
Original brand 0% 7.7%

Lower middle-income Lowest price generics 21.1% 9.1%
Original brand 0% 5%

Upper middle- income Lowest price generics 35.7% 35.7%

Original brand 0% 14.3%
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example, long-acting bronchodilators and inhaled corticoster-
oids are absent from Nepal’s national list of essential medi-
cines [81].

The strategy of WHO for NCDs by 2025 targets availability
and affordability of essential medicines. In LMICs, the target is
not met and shortages are seen in both the public and private
sectors [102].

In the public sector, low-income countries and lower mid-
dle-income countries buying the lowest price generic medi-
cines for COPD cost an average of 0.7 and 1.4 days wage,
respectively (Table 2). Large variations are seen depending on
the medication, brand, and country [103]. Budgets for medica-
tion of individual countries may deter availability.

6.2. Ongoing challenges

Most governments do not offer adequate social insurance
coverage and the economy is not strong enough to offer
reimbursement for treatment. This means that COPD treat-
ment cost burdens individuals and discourages them from
seeking care. Indeed, some countries have public and private
systems where most care is fully funded by the government,
and universal access is achieved. However, approximately 48%
of health-care funds in lower-income countries and 30% in
lower-middle-income countries come from out-of-pocket pay-
ments [34]. It is worth mentioning that some countries have
initiated plans for improving health insurance. In the
Philippines and Vietnam, social health insurance programs
with voluntary enrollment are in place [34]. A similar strategy
in Rwanda has achieved satisfactory results and high cover-
age [34].

Improving knowledge among local health-care providers
remains a key challenge. Notably, the knowledge deficit in
primary care providers stems from insufficient, or non-
existing, training and education on COPD management.
Paired with the absence of protocols for standardized therapy,
many issues arise. Even when guidelines do exist, they are
underused in several LMICs. In Latin America, non-adherence
to guidelines and under-prescription of long-acting broncho-
dilators, despite adequate availability, has been reported
[20,104]. In rural Nepal, intravenous corticosteroids and anti-
biotics for exacerbations were prescribed inappropriately [81].
While in other countries, dissemination of the guidelines has
been suboptimal and many health-care workers are not aware
of their existence [76,79]. Most patients are treated by a single
health-care worker, who usually is not specialized in respira-
tory diseases [105]. This demonstrates that primary care phy-
sicians with special training can manage patients with COPD.
We do not always need a specialist; rather, we need specia-
lized training.

Certain risk factors for the development of COPD influence
the course of the disease and potentially impede treatment.
Malnutrition — a problem encountered in low-income set-
tings - is a determinant of overall worse health and comorbid-
ities, and it poses a challenge to treatment. Poverty and
illiteracy affect patients’ health and their treatment expecta-
tions. Societal beliefs and culture, paired with lack of aware-
ness, lead many to seek alternative medicine and faith
healing [20].

As previously mentioned, COPD is frequently misdiagnosed
as other respiratory diseases [79]. This can be a serious threat
because, for example, misdiagnosing COPD as asthma may
result in the condition being mistreated with inappropriate
medication and poor follow-up.

6.3. Recommendations for treatment

Regarding optimization of COPD treatment in LMICs, a wide
range of policy, clinical, and research actions are
recommended.

6.3.1. Policy and legislations

Strengthening health-care systems to ensure affordability and
accessibility to medication should be prioritized. National pub-
lic health insurance programs need to be implemented. All
efforts toward universal health coverage should be encour-
aged and countries need to undertake rapid actions [106].
Developing simplified and accessible protocols for COPD treat-
ment will facilitate the implementation. An alternative solution
is to adapt and integrate existing international guidelines. As
we aim at community acceptance, patient associations, expert
patients, and community organizations should be included in
the development of guidelines. Essential medicines, as
declared by the WHO, should be included in the national
lists of essential medicines to ensure availability [107].

Action plans are key for multi-sectoral engagement. In
Pakistan, a successful system of collaboration between
national and provincial bodies for TB control is in place. This
program has adapted to deliver care for other respiratory
diseases such as COPD [77]. The original strategy was
designed to support primary care facilities with case manage-
ment. Improved availability of guidelines and management
tools, as well as training for health-care workers, were
among the steps taken.

Evidence-based smoking cessation strategies should be
incorporated including services for advising patients, offering
counseling and medication for tobacco dependence. Smoking
cessation interventions provided by general practitioners to
COPD patients are effective [77]. Additionally, it could be
beneficial to consider gender-specific interventions for quit-
ting smoking [41]. Lastly, medicines for tobacco use disorder,
such as varenicline and cytisine, should be included in the
WHO model list of essential medicines.

6.3.2. Practical and clinical

There is strong evidence of cost-effective interventions in
primary care yet many opportunities to put these into practice
are missed [41].

Education is the cornerstone for disease management.
Training health-care workers on the use of guidelines will
promote adherence. The problem of over-prescription of cor-
ticosteroids and antibiotics should be addressed. Doctors
should be trained on how to treat mild and moderate COPD
and on the appropriate use of medication for acute exacerba-
tions. Apart from prescribing medication and advising the
public, emphasis needs to be put on educating and empow-
ering the patients as well. Self-management plans can be
recommended along with patient training [108]. After



ensuring availability of medicine, it is important to teach
patients the correct use of inhalers and spacers [26].

Non-pharmacological interventions, for instance pulmonary
rehabilitation programs and a palliative approach that sup-
ports people with life-limiting conditions to cope with symp-
toms should also be more widely available [99]. A palliative
approach should be an important component of an integrated
primary care service [109]. We must recognize that a palliative
approach is beyond a service to which patients are referred at
the end of life. It is also about optimizing symptom relief —
which arguably should begin at the time of diagnosis. Since
there is limited palliative care provision in LMICs, to begin at
the time of diagnosis may not be possible. However, it is
crucial to offer palliative care at least for patients with severe
COPD for symptom relief.

In many LMICs, informal healthcare, e.g. community health
workers/volunteers, are commonly seen. For some commu-
nities, the informal health sector is the only option. These
providers can be a huge asset; they reach in rural areas and
are engaged with the local communities. Their understanding
of the local lifestyle and tradition enables them to engage
readily with patients and communities. They can potentially
become a bridge between the community and the healthcare
system [110].

Developing an improved referral system begins with
strengthening primary healthcare and implementing task
shifting. Village and community health workers are closer to
the public and have a relationship of trust and sustainability.
Educating them through workshops and supporting them (by
means of equipment and advise) will bring the healthcare
system to the people [108]. Specifically for medication avail-
ability, the public systems of supply should be reinforced
while also utilizing the private retail systems. Also, introducing
new supply mechanisms should be considered. In Kenya,
a successful initiative had been taken to train pharmacists in
the provision of antimalarial drugs with the adequate dose
and instructions [34]. Such initiatives can open up new possi-
bilities to integrate community pharmacists into the COPD
care pathway, for example in offering teaching on inhaler
technique and support for self-management.

The Practical Approach to Lung health (PAL) strategy is
a concept suggested by the WHO to create guidelines and
improve healthcare delivery focusing on primary care settings.
Implementing the PAL strategy is a cost-effective approach to
standardize treatment and facilitate linkage among the differ-
ent health-care levels [110]. In El Salvador and Malawi, among
other countries, PAL implementation has shown advances in
patient’s management and quality of life [111].

Due to the chronic nature of the disorder, continuity of
healthcare delivery is essential. Follow-up should transform
from passive to active. Instead of the patient contacting the
doctor when needed, regular scheduled reviews can be pro-
vided and a letter/text message can be actively sent to defaul-
ters [77]. General practitioners and family doctors have the
most frequent contact with patients and can offer continuous
care through regular follow-up.

Tailoring the treatment by taking personal circumstances
into account, advising individuals on what would work best
for them and utilizing shared decision-making could improve
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adherence to the treatment course. All these can be best
carried out in primary care as the provider has established
a trusting relationship with the patient.

In addition, vaccination programs for COPD patients in
both urban and rural areas need to be established as part of
tertiary prevention; in particular, influenza vaccination has
been assessed as a potentially cost-effective measure [20,26].

6.3.3. Research

The particular etiology and pathogenesis of COPD in LMICs
generates different courses of disease and consequently dif-
ferent response to treatment. Research on endotyping will set
the ground for, firstly a correct diagnosis and secondly,
improved and precise treatment since precision medicine
may target the unique clinical and biological characteristics
of COPD in LMICs [112]. Therefore, studies are needed on the
performance of the different existing medications in LMICs'
populations. Similarly, most palliative care plans have been
developed in high-income settings; research on the effective
implementation of these strategies in LMICs is required [99].
Furthermore, the cost-effectiveness of management plans
needs to be assessed. Also, behavioral and cultural patterns
in relation to medical adherence should be studied.

LMICs, with their unique mosaic of risk factors and host
characteristics, are a key setting for studying the pathophysiol-
ogy and treatment of the various endotypes and phenotypes
of COPD. Treatment of COPD caused by exposure to HAP and
COPD caused by childhood disadvantages is not fully evi-
dence-based yet.

Summarizing points

e In LMICs, the focus is on exacerbation management, few
people are on maintenance therapy.

e There is a glaring absence and inadequate implementa-
tion of COPD guidelines.

e Misuse or underuse of medication is common.

Key recommendations:

® Improve medicine availability and affordability.

e Improve referral systems and task-shifting.

e Engage community health-care workers, pharmacists,
and informal health-care providers.

e Ensure continuity of healthcare delivery.

e Invest in non-pharmacological treatments and smoking
cessation support.

7. Conclusion

In LMICs, steps should be taken to accurately diagnose and
determine the true burden of COPD. COPD prevention mea-
sures, as well as cost-effective treatment strategies, must be
implemented. Given the scale of the burden and the need for
providing locally based, culturally adaptive and holistic
approaches, creating a strong primary care system is the
most valuable and feasible approach to achieving these
goals, and is of utmost importance.
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8. Expert commentary

Although it has been long acknowledged by some pioneers, it is
only in the last 5 years that we have seen an increased awareness of
the importance of COPD in LMICs in the wider respiratory commu-
nity. Observations that underpinned these theories mostly
stemmed from epidemiologic research on COPD in LMICs such as
the BOLD and FRESH AIR studies. These studies highlighted that
COPD is highly prevalent in nonsmoking people including many
people below the age of 40 years old in LMICs. This led us to
expand our focus on COPD risk factors beyond tobacco use.
Factors such as maternal and childhood malnutrition and environ-
mental risk factors like ambient and indoor air pollution are now
gaining heightened attention. Tackling these risk factors remain key
challenges in LMICs. However, while studies in LMICs have greatly
helped us in understanding the development and course of COPD,
they also revealed the high burden of COPD in LMICs and ongoing
challenges related to prevention, diagnosis, and treatment. Indeed,
the Global Burden of Disease studies ranked COPD as the 3rd
leading cause of death, with 80% of these deaths occurring in
LMICs. Since 2021, this has also been recognized in the international
GOLD strategy document. Further in-depth studies in LMIC settings
highlighted that challenges are at the complete system level ran-
ging from lack of awareness, education, and training on risk factors
and disease management to limited availability of staff, diagnostic,
and treatment resources. Notably, there seems to be a lack of
investment in chronic respiratory services and research compared
to disease burden especially when compared to communicable
diseases (HIV, malaria, and TB).

The current situation requires coordinated action, and engage-
ment with wider stakeholders including governments and policy-
makers. We believe that on a global scale, organizations such as the
World Health Organization should acknowledge the invisibility of
COPD and call for it to receive appropriate focus, yet true change can
only be realized when national and local governments also put
COPD higher on their policy agendas. The main priorities are pre-
vention, better diagnosis, and greater access to affordable interven-
tions especially in primary care as part of the implementation of
universal health coverage. Global policy and goals may further help
strengthen policy shifts and strategies such as the UN Sustainable
Development Goals (SDGs) may be a useful resource to persuade
local governments. Local LMIC communities and policymakers can
all help to support implementation of the SDGs — several of which
are relevant to COPD prevention. In particular, primary care can play
a more prominent role in the prevention, diagnosis, and manage-
ment of COPD, and more support, training, and empowerment is
needed from the government and policymakers to enable them to
do so. However, while with sufficient training (on e.g. spirometry)
primary care can help in prevention and better diagnosis, we would
like to stress that primary care would need the means to provide
treatment as well. Regarding non-pharmacologic treatment options,
low-cost pulmonary rehabilitation is among the most (cost) effective
options, though training and capacity building remains necessary.
On the pharmacological level, the availability and implementation
of national essential medicines lists, including sufficient pharma-
cotherapy for tobacco dependence and COPD, is crucial.

In terms of future research, more studies and local evidence are
needed to guide the aforementioned policy shifts and inform local
guidelines. This is true for middle-income countries and even more

so for low-income countries, where current evidence is even more
scarce. Notably, cost-effectiveness and budget impact regarding
interventions for the prevention, diagnosis, and treatment of COPD
are available for HIC settings, but generally not well studied in
LMICs. While the clinical need for better COPD treatment seems
evident, most LMICs face an immense scarcity of resources, requir-
ing careful choices and allocation of these limited resources.
Therefore, in order to persuade policymakers to place more empha-
sis on COPD, solid economic business cases are required. There is an
argument for the implementation of more preventive measures
because the clinical and economic benefits may stretch beyond
COPD alone. For example, prioritizing treating tobacco dependence
is not only impacting the COPD burden but also prevents many
other conditions such as cardiovascular disease, diabetes, depres-
sion, and cancers.

Looking ahead, the momentum for a change in COPD
management in LMICs seems to be there, especially now
that awareness has been created over the past 5 years.
Beyond ongoing economic challenges, the major challenges
to overcome are related to implementation of cost-effective
best practices by strengthening local capacities. A relatively
feasible and low-cost option is investing more in family med-
icine as system leaders, by increasing their education and
leadership skills. Here, some tailoring will certainly be needed
and we highlight the need for developing local COPD guide-
lines as well as asset-based pathways, depending on availabil-
ity of local health workers including community pharmacists,
nurses, physiotherapists, community health workers, volun-
teers, faith organizations, and community groups. Within
these local pathways, strong local champions need to be
identified and/or trained. Community engagement and aware-
ness on disease prevention, diagnosis, and treatment is key.
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