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ABSTRACT
Chronic obstructive pulmonary disease (COPD) has a dramatic effect on quality of life. The need to formulate a different set of parameters for peoples was felt
because of the differences in risk factors, disease prevalence and pattern, and above all, the different overall health-care infrastructure. Moreover a large
burden of tuberculosis, which is an important cause of cough, adds to the difficulties of diagnosis and management. Worldwide, COPD ranked as the sixth
leading cause of death in 1990. It is projected to be the fourth leading cause of death worldwide by 2030 due to an increase in smoking rates and demographic
changes in many countries. When the damage is severe, it may become difficult to get enough oxygen into the blood and to get rid of excess carbon dioxide.
These changes lead to shortness of breath and other symptoms. Unfortunately, the symptoms of chronic obstructive pulmonary disease cannot be completely
eliminated with treatment and the condition usually worsens over time. However, treatment can control symptoms and can sometime slow the progression of
the disease. More than 12 million people are currently diagnosed with COPD. An additional 12 million probably have the disease and don't know it. COPD has
received scant attention in comparison to other respiratory conditions such as asthma and lung cancer. Respiratory physicians around the world now believe
the attitude of little can done for this self inflicted disease is not justifiable. Attempts have been made to redress this deficit with the recent introduction of
guidelines in the management and care of patients with COPD by both the American Thoracic Society and European Respiratory Society. So this review
provides the overall knowledge about the COPD as well as their management.
Keywords: Pulmonary Rehabilitation, COPD, Asthma, Respiratory tract, Inhalers.

INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is a highly
prevalent disease that has a large impact on quality of life for
patients and their families and kills millions of people world
wide1-3. COPD is defined as a disease state characterized by
progressive airflow limitation that is not fully reversible, and
is associated with an abnormal inflammatory response of the
lungs to noxious particles or gases, primarily cigarette
smoke2. COPD is a chronic inflammatory disease
characterized by an increase in neutrophils, macrophages, and
T lymphocytes in various parts of the lung, which are driven
by inflammatory mediators, particularly cytokines,
chemokines, and oxidants4. This “abnormal” inflammatory
reaction to risk factors is believed to be responsible for the
most important pathologic abnormalities of COPD, bronchitis
and emphysema5. Environmental factors related to COPD6,
the most important being active7 and passive8 cigarette
smoking, act through the generation of oxidative stress and/or
reduction of antioxidant capacity9. COPD, or chronic
obstructive pulmonary disease, is a chronic, ongoing,
progressive disease of the lower respiratory tract in the lungs.
The hallmark of the disease is difficulty with breathing that
slowly gets worse over time. COPD is a seriously disabling
disease with the potential for major complications and is
often eventually fatal. COPD is a major cause of disability,
and it's the fourth leading cause of death in the U.S.,
according to the National Heart, Lung and Blood Institute.
COPD develops most often as a result of smoking, but can
also occur from long-term inhalation of irritants into the
lungs, such as such as air pollution, chemical fumes, or dust.
It is also recommended to avoid long-term exposure to
second hand smoke. The longer the lungs are exposed to
smoke or irritants, the higher the risk for developing COPD.
The disease is usually diagnosed in middle-age or elderly
people, but it can happen younger in life.

In healthy lungs, air and oxygen pass through the upper
respiratory tract and into the bronchioles and the alveoli in
the lungs. The alveoli are tiny hollow sack-like structures
where oxygen is absorbed in to the bloodstream. However,
long-term inhalation of smoke or other irritants results in a
loss of elasticity in the bronchioles and alveoli, destruction of
the walls between alveoli, and swelling and inflammation.
There is also an abnormally large amount of mucus
production, which can block airways.
The symptoms of COPD include shortness of breath, a loose
cough that produces large amount of mucus, and chest
tightness. Complications of COPD can be serious, even life
threatening, and result in additional symptoms. For more
details on symptoms, refer to symptoms of COPD.
Making a diagnosis of COPD begins with taking a thorough
medical history, including symptoms, smoking history and
exposure to lung irritants. A physical examination is also
performed and includes listening with a stethoscope to the
sounds that lungs make during respiration. Lung sounds that
may point to a diagnosis of COPD include wheezing and
decreased lung sounds.
Chronic obstructive pulmonary disease (COPD), also known
as chronic obstructive lung disease (COLD), chronic
obstructive airway disease (COAD), chronic airflow
limitation (CAL) and chronic obstructive respiratory disease
(CORD), refers to chronic bronchitis and emphysema, a pair
of commonly co-existing diseases of the lungs in which the
airways become narrowed. This leads to a limitation of the
flow of air to and from the lungs causing shortness of breath.
In clinical practice, COPD is defined by its characteristically
low airflow on lung function tests.
COPD is caused by noxious particles or gas, most commonly
from tobacco smoking, which triggers an abnormal
inflammatory response in the lung.10-11
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Normal lung function
The lung is the organ for gas exchange; it transfers oxygen
from the air into the blood and carbon dioxide (a waste
product of the body) from the blood into the air. To
accomplish gas exchange the lung has two components;
airways and alveoli. The airways are branching, tubular
passages like the branches of a tree that allow air to move in
and out of the lungs. The wider segments of the airways are
the trachea and the two bronchi (going to either the right or
left lung). The smaller segments are called bronchioles. At
the ends of the bronchioles are the alveoli, thin-walled sacs.
(The airways and alveoli can be conceptualized as bunches of
grapes with the airways analogous to the stems and the
alveoli analogous to the grapes.) Small blood vessels
(capillaries) run in the walls of the alveoli, and it is across the
thin walls of the alveoli where gas exchange between air and
blood takes place.

Normal Lungs and Lungs with COPD
Figure (A)2 shows the location of the lungs and airways in the body. The
inset image shows a detailed cross-section of the bronchioles and alveoli.
Figure (B)3 shows lungs damaged by COPD. The inset image shows a
detailed cross-section of the damaged bronchioles and alveolar walls.

FIG.1 normal gaseous exchange by the lung

Breathing involves inspiration followed by exhalation.
During inspiration, muscles of the diaphragm and the rib cage
contract and expand the size of the chest (as well as the
airways and alveoli) causing negative pressure within the
airways and alveoli. As a result, air is sucked through the
airways and into the alveoli and the chest wall is enlarged.
During exhalation, the same muscles relax and the chest wall
springs back to its resting positions, shrinking the chest and
creating positive pressure within the airways and alveoli. As
a result, air is expelled from the lungs.12
The walls of the bronchioles are weak and have a tendency to
collapse, especially while exhaling. Normally, the
bronchioles are kept open by the elasticity of the lung.
Elasticity of the lung is supplied by elastic fibers which
surround the airways and line the walls of the alveoli. When
lung tissue is destroyed, as it is in patients with COPD who
have emphysema, there is loss of elasticity and the
bronchioles can collapse and obstruct the flow of air. Normal
lung tissues look a lot like a normal sponge. Emphysema
often looks like an old sponge with large irregular holes and
loss of the spring and elasticity.13

In the United States, the term "COPD" includes two main
conditions—emphysema
(em-fi-SE-ma)
and
chronic
bronchitis (bron-KI-tis). (Note: The Diseases and Conditions
Index article about bronchitis discusses both acute and
chronic bronchitis.)
In emphysema, the walls between many of the air sacs are
damaged, causing them to lose their shape and become
floppy. This damage also can destroy the walls of the air sacs,
leading to fewer and larger air sacs instead of many tiny ones.
If this happens, the amount of gas exchange in the lungs is
reduced.14
In chronic bronchitis, the lining of the airways is constantly
irritated and inflamed. This causes the lining to thicken. Lots
of thick mucus forms in the airways, making it hard to
breathe.
Most people who have COPD have both emphysema and
chronic obstructive bronchitis. Thus, the general term
"COPD" is more accurate.15
SYMPOTOMS OF COPD
Shortness of Breath (Dyspnea)
Dyspnea, the most common symptom of COPD, comes on
gradually and is first noticed during physical exertion or
during acute exacerbations. It usually begins when patients
are in their 60s and 70s and slowly becomes more prominent.
It is closely associated with lung function decline and is not
always associated with low oxygen in the blood.
Patients often wonder why dyspnea occurs so long after
beginning to smoke, say 50 to 60 years later. Some patients
have even quit smoking several years before symptoms
appear. The main reason is that lung function declines slowly
with age, even in a nonsmoker. At approximately age 30,
people begin to lose lung function at a rate of 25 to 30
mL/year of forced expiratory volume in 1 second (FEV1; see
Spirometry). People who smoke lose lung function at a more
rapid rate, approximately 125 mL/year. Because the lungs
have a considerable amount of reserve, a large portion must
become nonfunctional before symptoms occur. It can take
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more than 30 years to lose enough lung function to
experience symptoms.
When a person quits smoking, the loss in function slows to
approximately the rate of a nonsmoker. If smoking has
already destroyed a large portion of the lungs, the threshold
will be reached, eventually, at a rate of decline of 30 mL/year
instead of 125 mL/year. Without quitting, decline would
continue at a rate of 125 mL/year. Quality of life can improve
by quitting, even if lung function has already declined. Other
symptoms of COPD are a persistent cough, sputum or mucus
production, wheezing, chest tightness, and tiredness.16-17
Chronic Cough
Chronic cough typically begins as a morning cough and
slowly progresses to an all-day cough. The cough usually
produces small amounts of sputum (less than 60 mL/day) and
is clear or whitish but may be discolored. Sputum production
decreases when one quits smoking.
The progression of the cough's frequency is so slow that a
person usually tolerates it for a couple of years before seeing
a doctor. Any change in a chronic cough or a new cough in a
smoker or patient with COPD should be thoroughly evaluated
by a physician.16
Wheezing
Wheezing is the high-pitched sound of air passing through
narrowed airways. A person with COPD may wheeze during
an acute exacerbation or chronically. Sometimes the
wheezing is heard only at night or with exertion.
Bronchodilators can relieve wheezing quickly.17
Hemoptysis
COPD is one of the more common causes of hemoptysis
(coughing up blood). It usually occurs during an acute
exacerbation, when there is a lot of coughing with purulent
sputum (sputum containing pus). Usually, there are only very
small amounts of blood streaking the sputum. Hemoptysis
may be a sign of lung cancer in a patient with COPD, so any
blood appearing in the sputum should be brought to a doctor's
attention.18
Weight Loss
Patients with severe COPD work hard and burn a lot of
calories just breathing. These patients also become short of
breath in the very act of eating, and so may not eat enough to
replace the calories they use.
Lower Extremity Edema
In severe cases of COPD, pulmonary artery pressures
increase and the right ventricle of the heart contracts less
efficiently. When the heart is unable to pump enough blood
to meet the needs of the kidneys and liver, edema (swelling)
in the feet, ankles, and lower legs results. It can also cause the
liver to become swollen and tender or fluid to accumulate in
the abdomen (ascites). A distended abdomen can be a sign of
ascites.19
Other Respiratory Disorders
Some of the pulmonary symptoms for COPD are common to
other diseases. People with asthma will recognize most of
them. Respiratory disorders are a regular household
occurrence; everyone encounters one occasionally in the form
of short-lived afflictions:20
· Common Cold
· Influenza
· Sinusitis
· Tonsillitis
· Asthma

CAUSES
Smoking
The primary risk factor for COPD is chronic tobacco
smoking. In the United States, 80 to 90% of cases of COPD
are due to smoking.21 Exposure to cigarette smoke is
measured in pack-years22 the average number of packages of
cigarettes smoked daily multiplied by the number of years of
smoking. The likelihood of developing COPD increases with
age and cumulative smoke exposure, and almost all life-long
smokers will develop COPD, provided that smoking-related,
extrapulmonary diseases (cardiovascular, diabetes, cancer) do
not claim their lives beforehand.23
Occupational exposures
Intense and prolonged exposure to workplace dusts found in
coal mining, gold mining, and the cotton textile industry and
chemicals such as cadmium, isocyanates, and fumes from
welding have been implicated in the development of airflow
obstruction, even in nonsmokers.24Workers who smoke and
are exposed to these particles and gases are even more likely
to develop COPD. Intense silica dust exposure causes
silicosis, a restrictive lung disease distinct from COPD;
however, less intense silica dust exposures have been linked
to a COPD-like condition.25 The effect of occupational
pollutants on the lungs appears to be substantially less
important than the effect of cigarette smoking.26
Air pollution
Studies in many countries have found that people who live in
large cities have a higher rate of COPD compared to people
who live in rural areas.27 Urban air pollution may be a
contributing factor for COPD as it is thought to slow the
normal growth of the lungs although the long-term research
needed to confirm the link has not been done and would help
understanding of the condition although studies of the
industrial waste gas and COPD/Asthma aggravating
compound Sulphur Dioxide and the inverse relation to the
presence of the blue Lychen Xanthoria (usually found
abundantly in the countryside, but never in towns or cities)
have been seen to suggest that combustive industrial
processes do not aid COPD sufferers. In many developing
countries indoor air pollution from cooking fire smoke (often
using biomass fuels such as wood and animal dung) is a
common cause of COPD, especially in women.28
Genetics
Some factor in addition to heavy smoke exposure is required
for a person to develop COPD. This factor is probably a
genetic susceptibility. COPD is more common among
relatives of COPD patients who smoke than unrelated
smokers.29 The genetic differences that make some peoples'
lungs susceptible to the effects of tobacco smoke are mostly
unknown. Alpha 1-antitrypsin deficiency is a genetic
condition that is responsible for about 2% of cases of COPD.
In this condition, the body does not make enough of a
protein, alpha 1-antitrypsin. Alpha 1-antitrypsin protects the
lungs from damage caused by protease enzymes, such as
elastase and trypsin, that can be released as a result of an
inflammatory response to tobacco smoke.30
Other risk factors
A tendency to sudden airway constriction in response to
inhaled irritants, bronchial hyperresponsiveness, is a
characteristic of asthma. Many people with COPD also have
this tendency. In COPD, the presence of bronchial
hyperresponsiveness predicts a worse course of the disease.26
It is not known if bronchial hyperresponsiveness is a cause or
a consequence of COPD. Other risk factors such as repeated
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lung infection and possibly a diet high in cured meats
(possibly due to the preservative sodium nitrite) may be
related to the development of COPD.
Autoimmune disease
There is mounting evidence that there may be an autoimmune
component to COPD, triggered by lifelong smoking.31 Many
individuals with COPD who have stopped smoking have
active inflammation in the lungs. The disease may continue
to get worse for many years after stopping smoking due to
this ongoing inflammation. This sustained inflammation is
thought to be mediated by autoantibodies and autoreactive T
cells.32-33
TESTS
COPD may be suspected by your doctor because of your
symptoms. Examination of your chest can be normal in mild
or early COPD. Using a stethoscope, your doctor may hear
wheezes in your chest, or find signs of a chest infection. Your
chest may show signs of being overinflated (hyperinflation).
This is because the airways are obstructed and, as well as it
being difficult for air to get into your lungs, it is also difficult
for it to escape. Your history (symptoms) and physical
examination will help your GP decide if COPD is likely.34-35
Spirometry
The most common test used in helping to diagnose the
condition is called spirometry. This test estimates lung
volumes by measuring how much air you can blow out into a
machine. Two results are important: the amount of air you
can blow out in one second (called forced expiratory volume
in 1 second - FEV1) and the total amount you can blow out in
one breath (called forced vital capacity - FVC). Your age,
height and sex affect your lung volumes. So, your results are
compared to the average predicted for your age, height and
sex
.
A value is calculated from the amount of air that you can
blow out in one second divided by the total amount of air that
you blow out in one breath (called FEV1/FVC ratio). A low
value indicates that you have narrowed airways. A ratio less
than 70% suggests COPD. The FEV1 compared with the
predicted value shows how bad the COPD is.
COPD is divided into mild, moderate and severe groups,
depending on the level of airflow obstruction. The airflow
obstruction is the FEV1, measured with spirometry.
· Mild (stage 1) COPD is an FEV1 at least 80% of
predicted value.
· Moderate (stage 2) COPD is an FEV1 between 50% and
79% of predicted value.
· Severe (stage 3) COPD is an FEV1 between 30% and
49% of predicted value.
· Very severe (stage 4) COPD is an FEV1 less than 30%
of predicted value.
Other tests
A chest X-ray may show signs of COPD and can be used to
help exclude other serious conditions (including lung cancer).
Occasionally, a special CT scan of the chest - high-resolution
CT (HRCT) - is needed. A blood test to make sure you are
not anaemic is often helpful. (Anaemia can lead to
breathlessness.) Sometimes a blood test can show changes
(called polycythaemia) that suggest you have chronically low
levels
of
oxygen
(hypoxia).
A pulse oximeter is a device can be clipped on to your finger
to measure your heart rate (pulse) and measure the amount of
oxygen in your circulation (oxygen saturation). Lower levels
than normal tend to be found in people who have COPD,
especially if you have an exacerbation of your symptoms.36-37

TREATMENT
Breathing Techniques
Learning to breathe properly is another very important lesson
for people with COPD. If you have COPD, you usually work
very hard to breathe. However, because you are not
breathing properly, your hard work does not make you feel
better and you become tired easily.38
There are several things you can do to improve your
breathing:
· Relax. Being tense makes it harder to breathe.
· Breathe out through pursed lips, like when whistling. This
slows down your breathing and makes each breath do more
good for you...
· Lean forward while exercising. This also helps control
shortness of breath.
· "Belly breathing" may also help shortness of breath. This is
done by allowing your belly to stick out while breathing in
and then pulling your belly in while breathing out. Remember
to purse your lips when breathing out! 39-40
There is currently no cure for COPD; however, COPD is both
a preventable and treatable disease. Clinical practice
guidelines for the management of COPD are available from
the Global Initiative for Chronic Obstructive Lung Disease
(GOLD)41-42 a collaboration that includes the World Health
Organization and the U.S. National Heart, Lung, and Blood
Institute. The major current directions of COPD management
are to assess and monitor the disease, reduce the risk factors,
manage stable COPD, prevent and treat acute exacerbations
and manage comorbidity.43
The only measures that have been shown to reduce mortality
is smoking cessation and supplemental oxygen.
Risk factor reduction
Smoking cessation
Smoking cessation is one of the most important factors in
slowing down the progression of COPD. Once COPD has
been diagnosed, stopping smoking slows down the rate of
progression of the disease. Even at a late stage of the disease
it can significantly reduce the rate of deterioration in lung
function and delay the onset of disability and death. It is the
only standard intervention that can improve the rate of
progression of COPD.44
Smoking cessation starts with an individual decision to stop
smoking that leads to an attempt at quitting. Often several
attempts are required before long-term smoking cessation is
achieved.44 Some smokers can achieve long-term smoking
cessation through "willpower" alone. However smoking is
highly addictive and many smokers need further support to
quit. The chance of successfully stopping smoking can be
greatly improved through social support, engagement in a
smoking cessation programme and the use of drugs such as
nicotine replacement therapy, bupropion and varenicline.45
The policies of governments, public health agencies and antismoking organizations can reduce smoking rates by
encouraging smoking cessation and discouraging people from
starting smoking. These policies are important strategies in
the prevention of COPD.
Occupational health
Measures can be taken to reduce the likelihood that workers
in at-risk industries such as coal mining will develop COPD.
Some examples of these measures are: education of workers
and management about the risks, promoting smoking
cessation, surveillance of workers for early signs of COPD,
the use of personal dust monitors, the use of respirators and
dust control.46 Dust control can be achieved by improving
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ventilation, using water sprays and by using mining
techniques that minimize dust generation. If a worker
develops COPD, further lung damage can be reduced by
avoiding ongoing dust exposure, for example by changing the
work role.
Air pollution
Air quality can be improved by pollution reduction efforts
which should lead to health gains for people with COPD. A
person who has COPD may experience fewer symptoms if
they stay indoors on days when air quality is poor.
Bronchodilators
Bronchodilators are medicines that relax smooth muscle
around the airways, increasing the calibre of the airways and
Drugs
Beta agonists
Salbutamol
Terbutaline
Salmeterol Formoterol
Bambuterol
Anticholinergics
Ipratropium
Tiotropium
Methylxanthines
Aminophylline
Theophylline

improving air flow. They can reduce the symptoms of
shortness of breath, wheeze and exercise limitation, resulting
in an improved quality of life for people with COPD.47 They
do not slow down the rate of progression of the underlying
disease. Bronchodilators are usually administered with an
inhaler or via a nebulizer.
There are two major types of bronchodilator, β2 agonists and
anticholinergics. Anticholinergics appear to be superior to β2
agonists in COPD. Anticholinergics reduce respiratory deaths
while β2 agonists have no effect on respiratory deaths. Each
type may be either long-acting (with an effect lasting 12
hours or more) or short-acting (with a rapid onset of effect
that does not last as long)
.

Table 1. Commonly used bronchodilator drugs in India
Metered Dose/Dry Powder Inhalers Oral
(μg/dose)
100-200
250-500
25-50
6-12

2-4 mg tid/qid
2.5-5 mg tid
10-12 mg/day

40-80
18

β2 agonists
β2 agonists stimulate β2 receptors on airway smooth muscles,
causing them to relax. There are several β2 agonists available.
Albuterol (common brand name: Ventolin) and terbutaline
are widely used short acting β2 agonists and provide rapid
relief of COPD symptoms. Long acting β2 agonists (LABAs)
such as salmeterol and formoterol are used as maintenance
therapy and lead to improved airflow, exercise capacity, and
quality of life.
Anticholinergics
Anticholinergic drugs cause airway smooth muscles to relax
by blocking stimulation from cholinergic nerves. Ipratropium
is the most widely prescribed short acting anticholinergic
drug. Like short-acting β2 agonists, short-acting
anticholinergics provide rapid relief of COPD symptoms and
a combination of the two is commonly used for a greater
bronchodilator effect. Tiotropium is the most commonly
prescribed long-acting anticholinergic drug in COPD. It has
more specificity for M3 muscarinic receptors so may have
fewer side-effects than other anticholinergic drugs. Regular
use is associated with improvements in airflow, exercise
capacity, quality of life and possibly a longer life. In January
2010, new research showed that ipratropium used to treat
COPD increased cardiovascular morbidity. At the same time
Tiotropium was shown to be effective in eliminating the risk
of all cause mortality, cardiovascular mortality and
cardiovascular events.
Corticosteroids
Corticosteroids act to reduce the inflammation in the airways,
in theory reducing lung damage and airway narrowing caused
by inflammation. Unlike bronchodilators, they do not act
directly on the airway smooth muscle and do not provide
immediate relief of symptoms. Some of the more common
corticosteroids in use are prednisone, fluticasone, budesonide,
mometasone, and beclomethasone. Corticosteroids are used
in tablet or inhaled form to treat and prevent acute
exacerbations of COPD. Well-inhaled corticosteroids (ICS)
have not been shown to be of benefit for people with mild

225-450 mg/day
200-600 mg/day

COPD, however, they have been shown to decrease acute
exacerbations in those with either moderate or severe COPD.
They however have no effect on overall one-year mortality
and are associated with increased rates of pneumonia.48
Inhalers
Short-acting bronchodilator inhalers
An inhaler with a bronchodilator medicine is often
prescribed. These relax the muscles in the airways (bronchi)
to open them up (dilate them) as wide as possible. The same
inhalers may be used if you have asthma. People often call
them relievers. They include:
· Beta-agonist inhalers. Examples are salbutamol (brand
names include Airomir®, Asmasal®, Salamol®, Salbulin®,
Pulvinal Salbutamol® and Ventolin®) and terbutaline (brand
name Bricanyl®). These inhalers are often (but not always),
blue in colour. Other inhalers containing different medicines
can be blue too.
· Antimuscarinic inhalers. For example, ipratropium (brand
name
Atrovent®).
These inhalers work well for some people, but not so well in
others. Typically, symptoms of wheeze and breathlessness
improve within 5-15 minutes with a beta-agonist inhaler, and
within 30-40 minutes with an antimuscarinic inhaler. The
effect from both types typically lasts for 3-6 hours. Some
people with mild or intermittent symptoms only need an
inhaler as required for when breathlessness or wheeze occur.
Some people need to use an inhaler regularly. The betaagonist and antimuscarinic inhalers work in different ways.
Using two, one of each type, may help some people better
than one type alone.
Long-acting bronchodilator inhalers
These work in a similar way to the short-acting inhalers, but
each dose lasts at least 12 hours. Long-acting bronchodilators
may be an option if symptoms remain troublesome despite
taking a short-acting bronchodilator.
· Beta-agonist inhalers. Examples are formoterol (brand
names Atimos®, Foradil®, and Oxis®) and salmeterol
(brand name Serevent® - a green-coloured inhaler). You can
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continue your short-acting bronchodilator inhalers with these
medicines.
· Antimuscarinic
inhalers.
The
only
long-acting
antimuscarinic inhaler is called tiotropium (brand name
Spiriva®). The inhaler device is green-coloured. If you start
this medication, you should stop ipratropium (Atrovent®) if
you were taking this beforehand. There is no need to stop any
other inhalers.
Steroid inhalers
A steroid inhaler may help in addition to a bronchodilator
inhaler if you have more severe COPD or regular flare-ups
(exacerbations) of symptoms. Steroids reduce inflammation.
Steroid inhalers are only used in combination with a longacting beta-agonist inhaler. (This can be with two separate
inhalers or with a single inhaler containing two
medicines).The main inhaled steroid medications are:
· Beclometasone. Brands include Asmabec®, Beclazone®,
Becodisks®, Clenil Modulite®, Pulvinal Beclometasone®
and Qvar®. These inhalers are usually brown and sometimes
red in colour.
· Budesonide. Brands include Easyhaler Budesonide®,
Novolizer Budesonide® and Pulmicort®.
· Ciclesonide. Brand name Alvesco®.
· Fluticasone. Brand name Flixotide®. This is a yellowcoloured or orange-coloured inhaler.
· Mometasone. Brand name Asmanex Twisthaler®.
A steroid inhaler may not have much effect on your usual
symptoms, but may help to prevent flare-ups. In the treatment
of asthma, these medicines are often referred to as preventers.
Side-effects of steroid inhalers include oral (in the mouth)
thrush, sore throats and a hoarse voice. These effects can be
reduced by rinsing your mouth with water after using these
inhalers, and spittingout. Examples of combination inhalers
are:
· Fostair® (formoterol and beclometasone).
· Seretide® (salmeterol and fluticasone). This is a purplecoloured inhaler.
· Symbicort® (formoterol and budesonide).
Combination inhalers are useful if people have severe
symptoms or frequent flare-ups. Sometimes is is more
convenient to use just one inhaler device
.
Metered-Dose Inhalers (MDIs) and Dry Powder Inhalers
(DPIs)
Most of these devices which deliver medication to your lungs
as a spray, mist, or fine powder require a prescription from
your doctor. One MDI medication that can be bought
without a prescription is called Primatene MistTM. Its main
ingredient is adrenaline, a short-acting drug which may be
dangerous for persons with heart disease. It is not appropriate
for the treatment of COPD.
In order to get the maximum benefit from any medication, it
is important to take it properly. This is especially true for
medications that are inhaled.49
Bronchodilator tablets
Theophylline is a bronchodilator (it 'opens' the airways)
medicine that is sometimes used. It is used in stable COPD
rather than in an acute exacerbation. Brand names of
theophylline are Nuelin SA®, Slo-Phyllin® and Uniphyllin
Continus®. Aminophylline is a similar drug (usually given
by injection in hospital) but there are tablets (brands include
Norphyllin® SR and and PhyllocontinContinus®).
The body breaks down (metabolises) theophylline in the
liver. This metabolism varies from person to person. The
blood levels of the drug, therefore, can vary enormously. This

is particularly the case in smokers, people with liver damage
or impairment, and in heart failure. In some conditions, the
breakdown is reduced, and blood levels increase. In other
conditions, the breakdown is increased and so blood levels of
theophylline
fall.
Blood tests are done to measure the amount of theophylline
in the blood, to check it is neither too high nor too low.
Theophylline interacts with lots of other medicines too, so
sometimes it cannot be prescribed, due to other medicines
that you take. Theophylline commonly causes side-effects
which include palpitations (fast heartbeat), nausea (feeling
sick), headache and occasionally abnormal irregular heartbeat
(arrhythmia) or even convulsions (fits).
Mucolytic medicines
A mucolytic medicine such as carbocisteine (Mucodyne®),
erdosteine (Erdotin®) and mecysteine (Visclair®) makes the
sputum less thick and sticky, and easier to cough up. This
may also have a knock-on effect of making it harder for
bacteria (germs) to infect the mucus and cause chest
infections. The number of flare-ups of symptoms
(exacerbations) tends to be less in people who take a
mucolytic. It needs to be taken regularly (usually two or three
times per day) and is most likely to help if you have moderate
or severe COPD and have frequent or bad flare-ups
(exacerbations).
Other medication
Theophylline is a bronchodilator and phosphodiesterase
inhibitor that in high doses can reduce symptoms for some
people who have COPD. More often, side effects such as
nausea and stimulation of the heart limit its use.49 In lower
doses, it may slightly reduce the number of COPD
exacerbations. The investigative phosphodiesterase-4
antagonists, roflumilast and cilomilast have completed Phase2 clinical trials. Tumor necrosis factor antagonists such as
infliximab suppress the immune system and reduce
inflammation. Infliximab has been trialled in COPD but there
was no evidence of benefit with the possibility of harm.49
Supplemental oxygen
Oxygen can be delivered in different forms: in large
containers, in smaller containers with liquid oxygen, or with
the use of a oxygen concentrator (shown here) which derives
oxygen from room air. The latter two options improve
mobility of people requiring long-term oxygen therapy.
Supplemental oxygen can be given to people with COPD
who have low oxygen levels in the body. Oxygen is provided
from an oxygen cylinder or an oxygen concentrator and
delivered to a person through tubing via a nasal cannula or
oxygen mask. Supplemental oxygen does not greatly improve
shortness of breath but can allow people with COPD and low
oxygen levels to do more exercise and household activity.
Long-term oxygen therapy for at least 16 hours a day can
improve the quality of life and survival for people with
COPD and arterial hypoxemia or with complications of
hypoxemia such as pulmonary hypertension, cor pulmonale,
or secondary erythrocytosis.49 High concentrations of
supplemental oxygen can lead to the accumulation of carbon
dioxide and respiratory acidosis for some people with severe
COPD; lower oxygen flow rates are generally safer for these
individuals.
Pulmonary rehabilitation
Pulmonary rehabilitation is a program of exercise, disease
management and counselling coordinated to benefit the
individual. Pulmonary rehabilitation has been shown to
improve shortness of breath and exercise capacity. It has also
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been shown to improve the sense of control a patient has over
their disease as well as their emotions.
Nutrition
Being either underweight or overweight can affect the
symptoms, degree of disability and prognosis of COPD.
People with COPD who are underweight can improve their
breathing muscle strength by increasing their calorie intake.
When combined with regular exercise or a pulmonary
rehabilitation programme, this can lead to improvements in
COPD symptoms.
Surgery
Surgery is sometimes helpful for COPD in selected cases. A
bullectomy is the surgical removal of a bulla, a large air-filled
space that can squash the surrounding, more normal lung.
Lung volume reduction surgery is similar; parts of the lung
that are particularly damaged by emphysema are removed
allowing the remaining, relatively good lung to expand and
work better. Lung transplantation is sometimes performed for
severe COPD, particularly in younger individuals.
Nebulizer Treatment
This type of treatment, which must also be prescribed by your
doctor, delivers a mist of medication to your lungs by
blowing air into the medication (liquid) in a cup attached to a
small piece of tubing. When taking this treatment, here are
some points to remember:
· Be sure you know the amount of medication and
solution to use as well as the length and timing of your
treatment. Follow your doctor's or respiratory therapist's
instructions carefully about when each treatment should be
scheduled and the length of time that it should be done.
· Relax and sit in a comfortable chair in an upright position.
· Make sure the tubing is not bent or dented, and that the
liquid cup is level with your mouth.
· Put the mouthpiece in front of your teeth and keep
your mouth slightly open.
· Take a deep, slow breath, activating the air control (if
your machine has one). Your machine may make a mist
constantly. Whichever type of machine you have, relax and
take in slow deep breaths to allow the mist fill your
lungs. Hold your breath for about two seconds before
exhaling. Remember to exhale slowly and completely each
time.
If your mouth becomes dry during your treatment, don't be
afraid to stop and drink some water. Also -- and this is very
important -- if you bring up mucus during the treatment, turn
your machine off and stop and cough it up. These treatments
are
helpful
in
eliminating
mucus.
If you experience any discomfort after treatment, notify your
doctor.
New Developments
Progress is continually being made in the treatment of
COPD.
Beta agonists and anticholinergics are both bronchodilator
medications. Many come in pill, liquid (for the nebulizer) or
as MDIs or DPIs. Because these medications work in the
lungs in different way, they are often prescribed for use at the
same time. Many are now available mixed together in the
same MDI or DPI – meaning that you only need to use one
device to get both medications if they are prescribedthat way
by
your
doctor.
A new treatment that may be effective in a rare hereditary
form of emphysema is being tested on volunteers. A
replacement for the inherited deficiency of alpha antitrypsin
is commercially available. Although it restores a protective

material in the lungs, its effectiveness in preventing the
progress of emphysema remains to be proven.50
Surgical approaches to improving dyspnea by removing areas
of major lung damage from emphysema are called lung
volume
reduction
surgery,
(LVRS).
In selected patients, this operation can improve shortness of
breath and quality of life. The mechanisms behind this
improvement are complex. They include a restoration of the
curvature of the diaphragm through a reduction in
overinflation of diseased parts of the lung. These regions of
excessive destruction are often in the upper parts of the lung,
(apices). These areas contribute little to lung function, but
they take up a lot of space for expansion of the rest of the
lung, which is relatively normal. The study contrasted the
results from surgery following a period of pulmonary
rehabilitation compared to pulmonary rehabilitation alone.
The study, called the National Emphysema Therapy Trial,
(NETT), showed that only a small number of people with
COPD will benefit from this surgery, which most will benefit
from a full program of pulmonary rehabilitation (PR).
CONCLUSION
COPD is usually caused by smoking.COPD should be
considered as a possible diagnosis in anyone aged over 35
years old who smokes, or has ever smoked and has persistent
problems such as cough with lots of phlegm, breathlessness
or wheeze, and recurrent chest infections.Symptoms usually
become worse if you continue to smoke.Symptoms are
unlikely to get much worse if you stop smoking. Treatment
with inhalers often eases symptoms, but no treatment can
reverse the damage to the airways.A flare-up of symptoms,
often during a chest infection, may be helped by increasing
the dose of usual treatments. This may be combined with a
short course of steroid tablets and/or antibiotics.
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