Chronic Obstructive
Pulmonary Disease
(COPD) Backgrounder

What is the prevalence
and incidence of COPD?

COPD affects up to 210 million people
worldwide* and is the third leading cause of
death worldwide!, accounting for nearly 6% of all
deaths®. Aimost 27 million people, or 8% of the
population are affected by COPD in the United
States®. In Europe, 3-6% of adults are estimated
to be affected’. According to the World Health
Organization (WHO), total deaths from COPD are
projected to increase by more than 30% over the
next 10 years unless urgent action is taken to
reduce the risk factors?.
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What causes COPD?

Smoking is the primary cause of COPD!, with
female smokers 13 times and male smokers 12
times more likely to die from COPD than non-
smokers®. However, smoking is not the only cause
of COPD and in some parts of the world it may not
even be the major cause!. Exposure to second-
hand smoke or other indoor or outdoor pollutants
can increase a person’s chance of developing
COPD!. Some people with COPD have worked for
many years in places that are very dusty or smoky,
and the American Thoracic Society (ATS) has
concluded that occupational exposure accounts for
10-20% of either symptoms or functional
impairment consistent with COPD?.

Who is at risk of COPD?

The prevalence of COPD in women has increased
over the last two decades although worldwide it
remains higher in men than women!®. This is
because of increased tobacco use among women
and the higher risk of exposure to indoor air
pollution (such as solid fuel used for cooking and
heating)®. Some people with COPD have lived in
homes filled with fumes from cooking stoves or
fumes from heaters used to warm the home. In
addition, COPD is often considered to be a
disease of later years, but estimates suggest that
50% of those with COPD are now less than 65
years old, resulting in increases in absenteeism,
premature retirement!! and reductions in
workforce participation!?12,

What is COPD?

Chronic obstructive pulmonary disease (COPD) is a progressive, life-
threatening disease that makes it hard to breathe, with symptoms that have
a destructive impact on patients’ function and quality of life (QoL)!2. COPD
is associated with tobacco smoking, air pollution or occupational exposure,
which causes obstruction of airflow in the lungs resulting in shortness of
breath!. Over time, the disease causes patients to become less actives.

What are the symptoms
of COPD?

The most common symptoms of COPD are
shortness of breath, abnormal sputum (a mix of
saliva and mucus in the airway), a chronic cough,
wheezing and chest tightness!. Daily activities,
such as walking up a short flight of stairs, can
become very difficult as the condition gradually
worsense.

Many patients report morning as being the worst
time of day for experiencing COPD symptoms!3-16
with almost half of patients with COPD
experiencing shortness of breath in the morning?2.
Many patients say shortness of breath contributes
to their morning routine taking longer to complete
than it used to, affecting getting up, showering
and getting dressed!316,

In addition, many COPD patients have other
existing health conditions that further impair
their functional capacity and quality of lifel”. The
most common comorbidities include ischemic
heart disease, diabetes, skeletal muscle
wasting, cachexia, osteoporosis, depression
and lung cancer?’.

What are COPD exacerbations?

An exacerbation (or flare-up) of COPD is an acute
event characterized by a worsening of the
patient’s respiratory symptoms that is beyond
day-to-day variations and leads to a change in
medication!. Exacerbations of COPD can be
precipitated by several factors. The most
common causes appear to be viral upper
respiratory tract infections and infection of the
tracheobronchial tree!.

Exacerbations are a significant contributor to
shortness of breath, and increase the rate of
disease progression as well as increase
deterioration in health status and risk of death!®.
They are also often very frightening for
patients!. According to the ECLIPSE study, each
exacerbation experience by a patient contributes
to an additional FEV, (lung function) decline of 2
mL to 3 mL per year?.

Exacerbations are also associated with significant
mortality and high socioeconomic costs
(particularly because of the frequent need for
hospitalization)!. Prevention of exacerbations is
therefore a key goal of COPD management!.
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How is COPD diagnosed?

COPD can be diagnosed by a simple test called
spirometry that measures how much air a person
can inhale and exhale, and how fast air can be
breathed out. Most people with COPD are not
diagnosed until the disease is well advanced and
60-85% of mild to moderate COPD patients are
thought to remain undiagnosed?!. Around 25% of
adults aged 40 years and older have mild airflow
obstruction?!, and 1 in 10 has moderate COPD or
worse?l. Physicians may consider COPD and
perform spirometry if any of these indicators are
present in someone over the age of 40!:

- Chronic cough
— Phlegm production

— Shortness of breath that worsens over time, is
worse with exercise and is present every day

— History of exposure to tobacco smoke,
occupational dusts and chemicals, smoke from
home cooking or heating fuels

However, COPD is often under-diagnosed
because patients are not properly tested to
detect the disease??. Since patients may attribute
symptoms to their smoking habit or aging, they
do not seek help and remain undiagnosed until
they experience serious worsening of their
condition. Delayed diagnosis results in patients
suffering symptoms and limitations that could
otherwise be alleviated by treatment as well as
missing the potential opportunity to slow the
progress of the disease?®. This contributes to the
fact that at diagnosis, up to 50% of lung function
may already have been lost*.

What are the guidelines for
COPD management?

In 2011, the Global Initiative for Chronic
Obstructive Lung Disease (GOLD) released their
Strategy for the Diagnosis, Management and
Prevention of COPD, with the latest evidence for
best practice!. Further updates took place in
2013, 2014 and 2015.

According to the recommendations, effective
management should be based on an individualized
assessment of the patient in order to:

— Reduce current symptoms (relieve symptoms,
improve exercise tolerance, improve health status)

— Reduce future risk (prevent disease progression,
prevent/treat exacerbations, reduce mortality)

GOLD encourages physicians to assess patients
against these two criteria in order to select the
optimum treatment to manage their condition. GOLD
classifies patients into four groups (see table below).

What are the main
treatments for COPD?

According to GOLD, bronchodilators are central to
COPD treatment and are recommended for all types
of COPD patients!.

Bronchodilators work by relaxing and opening air
passages in the lungs. Most bronchodilators are
inhaled through an inhaler device. Depending on the
severity of the disease, either short-acting or long-
acting inhaled bronchodilators may be prescribed.

Inhaled short-acting bronchodilators work quickly
(within five minutes), and last from four to six hours?.
They help to decrease shortness of breath and are
sometimes described as rescue medications.

Inhaled long-acting bronchodilators are
used regularly to open the airways and keep them
open for up to 24 hours with once daily dosing and

12 hours with twice daily dosing. There are two
main types of long-acting bronchodilators:

- Long-acting beta,-agonists (LABAs) which act

on the beta,-adrenergic receptor, causing
smooth muscle relaxation and dilation of the
bronchial passages

- Long-acting anticholinergics which work by

inhibiting muscarinic receptors in the bronchial
airways, which leads to muscle relaxation and
improved lung function (also seen with LABAs)

— Bronchodilators are available as single (LABA

or LAMA) or dual therapies (LABA/LAMA). They
can also use used in combination with inhaled
corticosteroids

Inhaled corticosteroids (ICS) are recommended for
patients at high risk of COPD exacerbations.
Regular treatment with inhaled corticosteroids
may decrease the frequency of exacerbations in
COPD patients with an FEV, <60%!.

“ Risk and symptoms Recommended first choice treatment Alternative choice treatment

Patients have lower risk of
exacerbations and lower levels
of symptoms

Group A

Patients have lower risk of
exacerbations but more symptoms

Group B

Patients have high risk of
exacerbations but experience
less symptoms

Group C

Patients are at high risk of
exacerbations and experience
more symptoms

Group D

© 2015 Novartis Pharma AG

SABA or SAMA
(as required basis)

Long-acting anticholinergic
LABA

SABA and short-acting anticholinergic

Long-acting bronchodilators—
LABA or long-acting anticholinergic

Inhaled corticosteroids
ICS+LABA or long-acting anticholinergic

Long-acting anticholinergic and LABA

Long-acting anticholinergic and LABA
Long-acting anticholinergic and

phosphodiesterase-4 inhibitor
LABA and phosphodiesterase-4 inhibitor

ICS+LABA or long-acting anticholinergic

ICS+LABA and long-acting anticholinergic

ICS+LABA and phosphodiesterase-4 inhibitor
Long-acting anticholinergic and LABA
Long-acting anticholinergic and
phosphodiesterase-4 inhibitor
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COPD treatments may contain either a single
medication or a combination of medications in one
inhaler, such as a bronchodilator, a corticosteroid,
or a combination of bronchodilator and
corticosteroid. Fixed dose combinations of different
bronchodilators are also currently in development.
Additional treatment can include antibiotics,
oxygen therapy, pulmonary rehabilitation and
surgery. Pneumonia and influenza vaccines should
also be given to COPD patients. All COPD patients
are advised to live a healthy lifestyle by exercising,
avoiding cigarette smoke and other air pollutants.

GOLD strategy versus
real-world prescribing

Despite the updated GOLD strategy,
pharmacological management of COPD doesn’t
always follow guidelines®. Current evidence
suggests there is widespread use of ICS in the
absence of any clear clinical rationale?’ and in
patients who do not have a history of
exacerbations?®2, In addition, implementation of
treatment guidelines in primary care is often
suboptimal, with bronchodilators often not
prescribed in patients in line with GOLD
treatment guidelines?e.

Inadequate treatment can cause an unnecessary
increase in total COPD cost and influence patient
outcomes?®. If COPD patients are not treated to
guidelines, they may not experience the expected
improvements in their condition, which can have
negative consequences for QoL3° and
inappropriate use of ICS increases costs and puts
patients at risk of side effects?’.

What is the economic and
workplace burden of COPD?

Between 20% and 40% of people with COPD are
likely to retire prematurely due to their disease,
which results in average lifetime earnings losses
of $316,000 (£200,000) per individual** and
thereby incurring increased healthcare utilization
costs, reducing their personal tax and pension
contributions, and increasing disability allowance
costs to governments.

Beyond the individual patient, COPD also puts a
major burden on society. WHO estimates that
globally, COPD results in annual loss of productivity
of 27,700 years (measured by disability adjusted
life years — DALYs)!. In the EU, total direct costs of
respiratory disease are estimated to be about 6%
of total healthcare budget, with COPD accounting
for 56% of this cost (38.6 billion Euros)!.
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