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Chronic respiratory diseases (CRDs) are diseases of the airways and other
structures of the lung. CRDs include chronic obstructive pulmonary disease
(COPD), asthma, bronchiectasis, pneumoconiosis (lung diseases related to
occupational exposures, e.g. silicosis and asbestosis), and other rarer lung dis-
eases (e.g. interstitial lung disease and pulmonary sarcoidosis) as well as other
chronic respiratory diseases such as pulmonary hypertension and allergic rhini-
tis.!? More than 500 million people are affected by these conditions globally.

Definitions

COPD is a chronic inflammatory lung disease that causes obstructed airflow
to the lungs.” Symptoms include breathing difficulty, cough, production of
mucus (sputum) and wheezing (stridor). COPD is mainly caused by long-
term exposure to particulate matter and irritating chemicals, including tobacco
smoke and air pollution (ambient or indoor solid fuel smoke) and dust.* People
with COPD have an increased risk of developing cardiovascular disease,
including pulmonary hypertension, lung cancer and other conditions (includ-
ing sleep apnoea). Emphysema (characterized by air-filled cavities/spaces in
the lung, which results in fewer alveoli [air sacs| needed for oxygen/carbon
dioxide exchange) and chronic bronchitis (characterized by an inflammation
of the linings of the bronchial tubes that causes sputum production and cough-
ing) are the most common underlying conditions of COPD, and often occur
together. COPD is a progressive disease that can lead to fatal respiratory failure.
With proper management (removing exposure to tobacco smoke and particu-
late matter in addition to medical treatment, for example antibiotics to treat
pneumonia and oxygen therapy, in severe cases), the symptoms of COPD can
be controlled for many years in the majority of people, enabling a reasonable
quality of life, and a reduced risk of complications.

Asthma is a chronic inflammatory disease of the lung airways, which affects
people of all ages, with a prevalence of around 10% in children (more in
high-income countries [HICs], less in low- and middle-income countries).?
Asthma is characterized by recurring airflow obstruction episodes with bron-
chospasms, airwall thickening and increased mucus production. Symptoms
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include episodes of wheezing, coughing, chest tightness, and shortness of
breath, which can occur from a few times a day to a few times per month.
The exact causes of asthma are unclear but asthma is often associated with
environmental factors (e.g. outdoor/indoor particulate matters, allergens) and
a variety of triggers (dust mites, farm animals, viral infections, tobacco smoke,
fire cooking, some foods, physical exercise, etc.).® There is no known cure
for asthma, but episodes can be prevented or, when they occur, fairly easily
controlled with medical treatment.

Pneumoconiosis refers to a group of lung diseases caused by the inhalation and
retention of, and reaction of the lung tissue to dusts linked to the workplace
and environmental exposures. Pneumoconiosis includes asbestosis, silicosis and
coal workers’ pneumoconiosis. There is generally a long delay — up to ten years
or more — between exposure and onset of disease, so most new cases or deaths
from pneumoconiosis (including associated lung cancer) reflect the working
conditions of the past and often occur later in life, often when individuals have
retired.

Disease burden

Table 16.1 shows mortality estimates for CRDs in 1990 and 2019 (IHME).

Globally, CRDs accounted for 7% of all deaths (nearly 4 million) world-
wide. COPD contributed to 83% of all CRD deaths in 2019 and asthma to 13%
of them. In many countries, the proportion of CRD deaths can be expected
to increase over time because of growing and aging populations. Decreases in
age-standardized mortality rates for COPD and asthma are in large part due to
decreasing exposure to risk factors as a result of public health interventions (e.g.
tobacco control, measures to mitigate ambient and indoor air pollution) and
improved case management (e.g. asthma). While the global number of deaths
due to pneumoconiosis is fairly small, they are entirely preventable.

Table 16.1 Mortality for CRD, including COPD, asthma and pneumoconiosis (IHME)

Global HICs Upper MICs Lower MICs LICs
1990 2019 1990 2019 1990 2019 1990 2019 1990 2019

Proportion of all deaths (%)

All CRDs 66 7.0 46 58 104 75 56 81 24 37
COPD 37 58 37 49 97 69 38 60 15 26
Asthma 1.0 08 05 02 06 03 16 16 09 1.0
Pneumoconiosis <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Age-standardized mortality rates (per 100,000)

All CRDs 88 51 30 24 132 50 122 89 95 72
COPD 73 42 24 20 123 46 87 68 65 53
Asthma 12 6 4 1 7 2 31 16 27 16

Pneumoconiosis <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
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Risk factors

In 2019, 40% of all COPD deaths were attributable to smoking, 18% to ambi-
ent particulate matter, 13% to occupational particulates, 10% to household air
pollution, 9% to low temperature, 9% to ozone and 7% to second-hand smoke
(IHME). These high attributable fractions related to a few modifiable risk fac-
tors emphasize the high potential impact of prevention measures to reduce the
occurrence of CRDs, and mainly COPD. For asthma, high BMI contributed
to 16% of global asthma deaths, smoking 12% and occupational asthmagens
7% (IHME). In view of their risk factors (including tobacco use, indoor and
ambient air pollution), CRDs are often associated with poverty. CRDs, as
a result of occupational exposure, is also an important public health issue in
certain groups (e.g. coal mines, construction workers, etc.) and although they
have decreased over the years they still occur, particularly in marginalized and
vulnerable communities.

Interventions at the population level

WHO best buys and other recommended interventions to address tobacco use,
are described in Chapters 18 and 33. The following WHO recommendations
interventions are specific to CRDs:

*  Access to improved stoves and cleaner fuels to reduce indoor air pollution.

* Interventions to prevent occupational lung diseases, e.g. exposure to silica
and asbestos.

* Influenza vaccination for patients with COPD is also considered a recom-
mended intervention.

Interventions for reducing air pollution beyond those above are not currently
included in the WHO best buys and other recommendations interventions
but will be reviewed when the best buys are next updated. A WHO Clean
Household Energy Solutions Toolkit (CHEST) was published in 20187 and
provides tools that countries can use to implement recommendations on
household fuel combustion.® Further details on air pollution are provided in

Chapter 27.

Interventions at the individuals level

The burden of CRDs on the health system is very significant given that up
to a third of all patients who attend primary health care present with a cough
as a primary symptom and many will have a CRD. Long-term sequelae fol-
lowing COVID-19 infection may add to this burden. Access to appropriate
investigations is important in order to diagnose COPD, asthma or another
CRD, as well as other causes of cough such as heart disease and cancer, and
in order to ensure appropriate treatment. This is important because of the
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seriousness of these conditions (including the risk of sudden death) and given
that treatment is often long term. Despite this, health systems are often poorly
resourced when it comes to the effective management of CRD, e.g. stand-
ardization of services with adequate diagnostic equipment, medicines, pro-
tocols and trained staff, especially in low- and middle-income countries. For
example, salbutamol and corticoid inhalers are generally available in primary
care public health facilities in only around half of the low-income countries.’

The diagnosis of COPD and asthma is usually based on symptoms, lung
function tests such as spirometry and peak flow meter (tests used to help diag-
nose and monitor certain lung conditions by measuring how much air can be
exhaled in one forced breath), and response to treatment over time. Basing
the diagnosis on clinical symptoms alone may lead to over- or underdiagno-
sis of these conditions. Spirometry is often not available in low-resource set-
tings (although simple peak flow meters are more likely to be available) and
so the diagnosis may be missed or, at least, not documented appropriately.
Pneumoconiosis is mainly diagnosed on the basis of the history of exposure,
radiological imaging, lung function tests and biopsy.

There is no cure for COPD but early diagnosis and treatment are important
to slow the progression of symptoms and reduce the risk of flare-ups.

Treating asthma and symptomatic reliet for both asthma and COPD are
included in WHO'’s best buys and other recommended interventions, i.e.:

*  Symptom relief for patients with asthma with inhaled salbutamol (which
rapidly relaxes muscles of the airways).

*  Symptom relief for patients with COPD with inhaled salbutamol.

*  Treatment of asthma using low-dose inhaled beclomethasone (a steroid)
and a short-acting beta-agonist (e.g. salbutamol).

In addition, patients with asthma or COPD should be advised to:

*  Quit smoking (where they smoke).

*  Reduce their exposure to particulate matter, including improved stoves
and cleaner fuels.

*  Be vaccinated against pneumonia, influenza and coronavirus (in addition
to vaccination for diseases that can result in pulmonary complications and
are part of immunization schedules).

Additional interventions for the management of COPD include pulmonary
rehabilitation and treatment of comorbidities such as cardiovascular disease,
lung cancer, osteoporosis, muscle weakness and depression. Those with asthma
and COPD need support to understand triggers to avoid, how to manage
their symptoms and signs, and when and how to get emergency support, as an
untreated asthma attack can be rapidly fatal.

It is important that CRDs are managed in a way that is integrated across
public health programmes and primary and secondary care. Access to
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affordable good quality essential medicines for the treatment of asthma and
COPD is critical. Progress to achieve this important goal within WHO’s
universal health coverage policy has been very limited in many low-income
countries. Healthcare systems and their healthcare personnel, national pro-
fessional societies and patient advocacy organizations need to increase their
efforts to ensure improved access to medicines and that patients use their
medicines and inhalers correctly and as prescribed. Relevant issues around
universal health coverage and strengthening health systems are provided in
Chapters 38 and 42.

Further guidance on CRDs is available from a number of authoritative pub-
lications including:

*  The WHO package of essential NCD interventions for primary health-
care, which provides guidance on the diagnosis and treatment of asthma
and COPD."

*  WHO’s practical approach to lung health (PAL), which provides a syndro-
mic approach to the management of patients who attend primary health
care services for respiratory symptoms.'! It largely emphasizes tuberculosis
but also addresses other respiratory diseases. It is a multi-step process built
on the development and implementation of guidelines for clinical respira-
tory disease practice with clearly defined coordination between different
levels of the health system.

*  The Global Initiative For Asthma (GINA), a collaboration launched by
WHO and the US National Heart, Lung, and Blood Institute that aims to
increase awareness of asthma among health professionals, health authori-
ties and the general public; improve diagnosis, management and preven-
tion; and stimulate research. It publishes annually updated evidence-based
strategies for asthma management and prevention, which can be adapted
for local use.'

*  The Global Initiative for Chronic Obstructive Lung Disease (GOLD),
which provides guidance for the management of COPD. "

* The WHO Model Essential Medicines List, which includes treatment
options for asthma and COPD."

Monitoring

Several indicators are useful to assess the capacity to investigate and treat
CRDs, including the availability of diagnostic devices (spirometry, peak flow
meter) and medicines including salbutamol and corticosteroid inhalers; the
proportion of patients with COPD/asthma on treatment, proportion 'under
control’; and proportions with exacerbations, lost to follow-up, treated by
emergency departments, hospitalized for CRDs and who died.” Vital statis-
tics, where available, can provide information on CRD mortality. Surveys are
useful for assessing services provision and understanding trends (e.g. SARA,
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Table 16.2 Examples of WHO global targets and indicators relevant for CRDs

Domain Element Target 2025 (baseline  Indicator
2010)

National Essential NCD An 80% availability of Availability and affordability
systems’ medicines the affordable basic of quality, safe and
response. and basic technologies and efficacious essential

technologies essential medicines, NCDs medicines,
to treat major including generics including generics, and
NCDs. required to treat basic technologies in
major NCDs in both public and private
both public and facilities.
private facilities.
Behavioural ~ Tobacco control. A 30% relative Prevalence of current

risk factors.

reduction in
prevalence of
current tobacco
use in persons aged
15+ years.

tobacco use among
adolescents.
Age-standardized
prevalence of current
tobacco use among

persons aged 18+ years.

Chapter 5 on surveillance); such surveys should include public as well as pri-
vate providers.

The WHO Global NCD Action Plan includes targets and indicators that are

relevant to all main NCDs, including CRDs (Table 16.2). These and other indi-
cators, for example, air pollution are described in more detail in other chapters.
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