Title of Activity: Chronic Obstructive Pulmonary Disease (1189A)
Total Number of Contact Hours: 3
Intended Level of Learner: Intermediate
Purpose/Goal: The student will recognize the stages and treatment options for
COPD.
Objectives
Identify the
conditions and
diagnosis associated
with COPD.

Recognize the
methods available
for
detecting and
diagnosing COPD

Distinguish
approaches to
medical

Content (Topics)
COPD Defined:
--The functioning of normal
lungs
--Lung function values
The effect of COPD on the
lungs:
--Alpha-1 Antitrypsin
Deficiency
--Risk Factors
--The Global Impact of COPD
--Frequently Asked Questions
Initial Detection of COPD:
--Patient Interview
--Spirometry
--Ruling out Asthma
--Measurement of Arterial
Blood Gases/Oximetry
--Oximetry Testing
Medical Management Goals:
--Available Medications
--Bronchodilators
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Teaching/Learning
Resources
Written material online
Post test questions

Written material online
Post test questions

Written material online
Post test questions

management for
COPD

Identify non-invasive
treatment methods
available to COPD
patients.
Identify invasive
medication delivery
methods available to
COPD patients.
Recognize the
characteristics of
exacerbations
experienced by
COPD patients.
Identify the
components of
pulmonary
rehabilitation

Recognize some
special
considerations for
COPD patients.

--Combination Therapies
--Antibiotics
--Expectorants
--Mucolytics
--Cough Suppressant
--Oxygen
Non-invasive treatments:
--Inhalers
--Spacers
--Nebulizers
--Oxygen delivery
Invasive treatment options:
--Ventilators
--Surgery

Written material online
Post test questions

Written material online
Post test questions

Classification of
Exacerbations:
--Causes of Exacerbations
--Treatment of Exacerbations

Written material online
Post test questions

Overview of Pulmonary
Rehabilitation:
--The Rehabilitation Team
--Assessment of Patient Needs
--Educating COPD Patients
--Exercise Conditioning and
Respiratory Techniques
--Smoking Cessation
--Patient Self-Management
--Educating Patients
Special Considerations:
--Air travel
--Sleep

Written material online
Post test questions
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Written material online
Post test questions

Chronic Obstructive Pulmonary Disease (1189A)
By
Susan Galligan, MS
And
Judy A. Harris BSN, MS, MSN
Topic 1: Introduction to Conditions and Diagnoses Associated
with COPD
Topic Introduction: Chronic Obstructive Pulmonary Disease (COPD) is the
fourth leading cause of death in the U.S. and is projected to be the third leading
cause of death by the year 2020. Although many people are aware that smoking
is a major cause of COPD, there is often some uncertainty regarding how the
disease affects the pulmonary tissue and breathing ability. In this topic, you will
review the conditions and disease process associated with COPD.

COPD Defined
Let’s begin with what COPD is not:
•

COPD is not a single disease.

•

It is not contagious.

•

It is not asthma.

•

COPD is not a disease with obvious fibrous lung tissues.

•

COPD is not completely reversible.

COPD is pulmonary airflow obstruction that is not fully reversible. It is a
progressive disease that involves abnormal inflammation in response to irritants
and is usually the result of years of smoking.
Both chronic bronchitis and emphysema are typically present in patients with
COPD. One patient may have more symptoms of chronic bronchitis while
another has more emphysema-like symptoms. COPD is deceptively silent at
first, but progresses as the lungs lose their ability to function. This is especially
true if the patient continues to smoke or encounters irritants. Although it is a
disease of the lungs, it has consequences for the entire body that include loss of
muscle mass and function.
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The normal progression of the disease begins when the patient starts smoking,
sometime during his or her youth. By the age of 40-50, the smoker’s lungs start
to show signs of deteriorating. At 50-60, the smoker is hospitalized for acute
episodes related to lung impairment, and somewhere between ages 60-79 death
occurs.
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The Functioning of Normal Lungs
The lungs are in the chest, protected by the ribcage. Air enters the nose and
mouth and goes to the lungs through the trachea (windpipe). From there it
passes into the bronchi, the two main air passages each leading to a lung. After
this, air goes into the smaller tubes, the bronchioles. These transport air to the
alveoli or air sacs, which are surrounded by blood vessels. Normal lungs have
about 300 million alveoli, but not all of them are used at one time. It is at the
capillary level in the alveoli that oxygen in the air we breathe is made available
for the body to use and gaseous waste, carbon dioxide, is removed.

The lungs are protected from irritants in several ways:
1. Mucus lines the breathing tubes and traps particles that find their way into the
lungs. The protective mucus is constantly moving with the help of cilia. Cilia are
tiny hairs that beat back and forth to move mucus from the lungs and up the
throat to the epiglottis. Normal lungs produce several ounces of mucus a day in
order to keep air passages moist and protected from irritants.
2. Coughing is another protective means, and it is the result of irritation of the
bronchial tubes. The act of coughing can quickly remove mucus from the lungs,
acting much faster than the cilia.
A number of muscles are used in breathing, but most important is the diaphragm.
This large muscle separates the lungs from organs below, including the stomach,
liver, and intestines. When the diaphragm moves down, it flattens and the ribs
flare out. This allows the lungs to expand and take in air, a process called
inspiration or inhaling. When the diaphragm relaxes, air leaves the lungs or is
exhaled. There is no energy required to get air out of the lungs. It is forced out
because of the lungs’ elastic nature. Besides the diaphragm, muscles between
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the ribs and some of the muscles connecting the neck to the upper ribs are used
in breathing. Normal resting breathing rate is 12 breaths per minute.

Lung Function Values
The following terms are defined for reference. They are frequently used when
discussing pulmonary function:
VC is the vital capacity of the lungs. It is the maximum amount of air that a
person can slowly exhale after breathing in fully. VC is a simple but valuable
measurement that shows how elastic the lungs are and the strength of the
respiratory muscles.
VT is tidal volume. This is the amount of air the patient can inhale during a
normal breath.
MVV is the maximal voluntary ventilation. It is the maximal VT and respiratory
rate at which the patient can breathe for twelve seconds. The volume of air that
is expired is recorded in liters per minute.
TLC is the total lung capacity or the volume of air in the lungs after taking the
largest breath possible. Emphysema increases the TLC, but asthma and chronic
bronchitis do not tend to give higher values.
RV or residual volume is the volume of air that is left in the lungs after exhaling
fully. Because airways close during exhalation in COPD and asthma, the RV
increases, and the VC will be decreased.
FRC is the functional residual capacity and is a measure of the volume of air in
the lungs after the patient exhales normally. This capacity also gives an
indication of how elastic the lungs are.
IC or inspiratory capacity is the maximum volume that can be breathed in from
resting expiratory level. It is the difference between TLC and FRC.
FVC is the forced vital capacity of the lungs. In this case, the patient takes a full
breath then exhales with as much force as possible. When there is airway
obstruction, the patient’s terminal airways can close, trapping air in the lungs.
With this obstruction, the VC will be much greater that the FVC. The FVC
predicted is a value based on large studies of healthy people. It predicts what
the FVC should be based on a person’s age, sex, and height. These values are
well-known and charts with this information are readily available.
FEV1 is the forced expiratory volume in one second. This is the measurement of
the first second of exhaling forcefully after taking a full breath. A healthy
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individual can expel 80% of his VC in this second. This value decreases over
time in the normal process of aging, but a more rapid decline indicates COPD.

Coexisting Diseases
The presence of COPD is associated with several afflictions of the lungs,
including bronchitis. Bronchitis is an inflammation of the bronchioles with dilation
of the mucus glands and their ducts. If airways are regularly attacked by a
noxious substance such as smoke, more mucus is produced to trap particles.
Eventually, mucus glands are two or three times their normal size and cilia in air
passages are also damaged. To make matters worse, any undamaged cilia are
paralyzed for at least 20 minutes after the smoker has had a cigarette. In COPD,
the lungs lose elasticity and bronchioles can collapse. Chronic bronchitis is
diagnosed when a person has a persistent, productive cough that lasts at least
three months and has occurred for two consecutive years.
In addition to bronchitis, COPD patients have some degree of emphysema. In
this disease, alveoli enlarge and no longer have the ability to perform the lifegiving function of the lungs: gas exchange. Air sacs lose elasticity, and their
walls are destroyed. The result is fewer, larger air sacs that fill the chest and are
not efficient at oxygen and carbon dioxide exchange. In addition, the diaphragm
does not work as it should because it is pushed down. Accessory muscles have
to be used to help the patient breathe. Air cannot be completely emptied from
the alveoli and becomes trapped. This is called hyperinflation. Weakened
airways sometimes collapse when the patient exhales. The constant presence of
extra air in the lungs and the increased effort it takes to expel air results in
shortness of breath (dyspnea).
Both chronic bronchitis and emphysema have traditionally been thought of as coexisting with COPD. It is not really possible to say how much each of these
contributes to the overall obstructive lung disease. Each diagnosis may be
present in varying degrees as well. For instance, one COPD patient may have
significant emphysema with milder symptoms of chronic bronchitis, while another
may have more chronic bronchitis and less emphysema.
A large number of COPD patients also have asthma. Asthma is defined as an
inflammatory disease of the airways, in which obstruction is often completely
reversible. When a patient has asthma, the muscle bands that surround the
airways in the lungs tighten. This allows less air to pass through. Mucus
production increases, narrowing the airways even further. Asthmatic airways
react to many things such as allergens, cold temperatures, exercise, and
infection.
Asthma and COPD can be difficult to tell apart. In cases where there is just one
disease present, the following chart shows where asthma and COPD do not
usually overlap:
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Feature
Smoker
Symptoms under age 35
Chronic productive cough
Dyspnea
Dyspnea/wheeze at night
Symptoms progressive
Airflow limitation

COPD
Almost all
Rare
Almost all
Almost all, consistent
Uncommon
Almost all
Largely irreversible
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Asthma
Sometimes
Common
Uncommon
Varies
Common
Sometimes
Largely reversible

Alpha-1 Antitrypsin Deficiency
Lungs have elasticity which allows normal inhalation and exhalation to take
place. Elastase is an enzyme that breaks down the protein elastin in the lungs; it
is present even in normal lungs. Alpha1-antitrypsin or alpha1-protease inhibitor
(AAT), is a protein produced by the liver that works to reduce inflammation in the
lungs by blocking elastase. A rare genetic inability of the liver to produce the
AAT means that an essential protector of the lungs is not available. When AAT
is not produced in enough quantities, the lungs form emphysema, usually when
the patient is between 32 and 41 years old.
Everyone inherits two AAT genes. For the deficiency to occur, one defective
AAT gene must be inherited from each parent. If an individual has one normal
and one defective gene, AAT levels will be lower than normal, but not as low as
having two defective genes. People with one defective gene do not have a
greater risk of developing COPD, unless they smoke. In that case, they are
probably at a higher risk. In the United States, there are approximately 100,000
people with AAT deficiency. Although many racial groups carry the gene, it is
most common in people of Northern European heritage.
AAT can be replaced by injection, which will help minimize lung damage.
However, this therapy does not help COPD patients that do not have the
deficiency. Children found to have AAT deficiency are candidates for a liver
transplant.
Risk Factors
Studies are continually refining what is known about COPD risk factors.
Obviously, the impact of smoking far outweighs any other contributing factor. It
also follows that older patients are more at risk, since the disease is usually the
result of long-term exposure to irritants. Some of the host risk factors include
genetic factors, such as AAT deficiency and airway hyper-responsiveness (over
reactive airways). There are probably other genetic factors that predispose
individuals to the disease, but studies to isolate them have not produced
consistent results.
A correlation has been found between socioeconomic class and COPD. The
lower the socioeconomic class, the more likely a person is to have the disease.
People with lower incomes are also more likely to be smokers. COPD is also
strongly linked to poor education. The fact that low-birth weight is related to adult
development of COPD may be linked to poverty and poor nutrition, which causes
impaired growth of the lungs. Childhood infections such as pertussis (whooping
cough) and broncheictasis have also been shown to increase risk.
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Finally, environmental causes include exposure to noxious substances, such as
outdoor and indoor pollution, and inhaling organic dusts like grain, cotton, wood,
and mining. All of these have a role in developing COPD.

Frequently Asked Questions
Listed below are answers to some of the most frequently asked questions that
can help you better understand COPD:
Question: Why do some smokers get COPD while others don’t?
Answer: No one can say for sure why it is that only 15%-20% of smokers
develop COPD. Several interesting studies have indicated possible reasons.
Most likely there is a genetic predisposition, but results so far have been
inconclusive or need to be studied further. For example, one study indicated that
a genetic difference may make bronchial cells react differently to irritants.
Question: How long does it take to develop COPD?
Answer: Patients are usually in their 50s to 60s when they are diagnosed with
COPD. If you think of the development of the disease in pack years, an estimate
might be 20 pack years.
Question: Do women react differently to COPD
and its treatment?
Answer: Yes, there are numerous differences, and
scientists are studying the reasons why these occur.
For one thing, smoking appears to affect women
more than men, and more women are smoking these
days. Every year since 2000, more women have died
of COPD than men.
Various other differences have also been found:
•

Females are twice as likely to be diagnosed with
chronic bronchitis as males.

•

Of nonsmokers who have COPD, more are
women.

•

Allergic airways, something that has been linked
to COPD, are more common in women.
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•

Female COPD patients who were on long-term oxygen therapy (LTOT) were
found to have higher hospitalization and mortality rates when they took oral
steroids.

•

Females are twice as likely as males to develop muscle weakness with
steroids.

A positive reaction was found in a study of female COPD patients who quit
smoking. It seems that after one year, females showed twice the improved lung
function than males did.
Question: Is COPD expected to increase in coming years?
Answer: Yes, of the top 10 causes of death, COPD is the only one that is
continuing to increase both in numbers of people with the disease and in
numbers of people dying from it.
Question: What role does pollution play in COPD?
Answer: Exposure to particle pollution means increased risk of death, especially
for vulnerable groups such as COPD patients. This is because fine particles in
air pollution are breathed deeply into the lungs where they cause damage. The
risk of damage depends on the type of particles, the length of exposure, and the
concentration.
Ozone, the primary ingredient of smog, is a
dangerous pollutant. (This is not to be
confused with the ozone layer in the upper
atmosphere.) Even short-term exposure to
ozone has been shown to be damaging to
COPD patients. Ozone is formed when
nitrogen oxides and volatile organic
compounds are combined in the presence
of heat and sunlight. When inhaled, ozone
reacts chemically with the lungs and
damages their tissues.
Seriously polluted indoor air is more common in developing countries. Cooking
fuels such as coal, dung, crop residues, and wood release high concentrations of
particles into the air. To make matters worse, rooms are frequently poorly
ventilated. A number of countries are seeing increased numbers of women
developing respiratory problems because of pollution from cooking.
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Question: What can COPD patients do to minimize the effects of pollution?
Answer: On high ozone days, COPD patients should avoid mowing the lawn or
filling the car with gas during daylight hours. The American Lung Association
releases its State of the Air report each year, which gives air quality facts for the
United States. The data can be searched by zip code to see a rating of A-F for
any area. Their site is http://www.lungusa.org . Over half of the people in the
United States live in counties that have unhealthy levels of air pollution. Patients
should know when dangerous pollution levels are reached, and they can check
them with the EPA website that gives daily forecasts of particle and ozone levels:
http://www.epa.gov/airnow .
Question: Are cigars as likely to cause COPD as cigarettes?
Answer: People who smoke cigars are more
likely to develop COPD than non-smokers.
Smoking cigars also increases the risk of
coronary artery disease and lung cancer.
However, cigarette smokers are at the greatest
risk of COPD.
Question: Can someone get COPD from
passive smoke?
Answer: There is no evidence at this point that passive smoke causes COPD.
However, the National Institute of Health states that passive smoke plays a role
in COPD. Passive smoke is known to cause lung cancer and to make an
asthmatic wheeze. Many COPD patients are also asthmatics.
Question: Are there any support groups for COPD patients online?
Answer: Yes! A number of helpful websites are listed below. These websites
can connect you to support groups for people who have COPD.
American Lung Association
http://www.lungusa.org

COPD-ALERT
http://www.geocities.com/

EFFORTS—Emphysema Foundation for Our
Right to Survive
http://www.emphysema.net

National Emphysema COPD Association (NECA)
http://www.NECAcommunity.org
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The National Emphysema Foundation
http://www.emphysemafoundation.org

National Home Oxygen Patients Association (NHOPA)
http://www.homeoxygen.org

National Lung Health Education Program
http://www.nlhep.org

Pulmonary Education and Research Foundation (PERF)
http://www.perf2ndwind.org

Question: What is COPD like from a patient’s point of view?
Answer: Bill Horden wrote an excellent paper, A COPD Survival Guide. He
introduces his writing with this statement:
“I am not a doctor, nor any sort of "medical professional," but I am a long-term
COPD patient….and I am a survivor….so I feel eminently qualified to dispense
advice on some aspects of the treatment and management of COPD. I’m certain
my observation and opinions can help some of my fellow patients. I’d like to
think the better practitioners will listen, too.”
Click here for a PDF of the full text:
http://www.care2learn.com/bins/site/content/documents/1189_COPD_Surv_Guid
e.pdf
Question: What is the global impact of COPD?
Answer: The insidious course of COPD in populations around the world is
resulting in major worldwide impact. While recent years have seen
cardiovascular disease decline, COPD is increasing at a dramatic rate. Several
organizations have been formed to promote awareness and educate the public
about COPD.
The Global Initiative for Chronic Lung Disease (GOLD) began in order to address
the issues related to COPD. It is a cooperative effort between the World Health
Organization and the National Heart, Lung, and Blood Institute. Its goals are to
educate health professionals along with the general public about the diagnosis,
management, and prevention of lung disease. Their panel of respiratory health
care professionals annually releases consensus documents that address the
issues related to COPD. The practical guide they produce, the GOLD Pocket
Guide summarizes the latest thinking and research in the field, in addition to
suggesting future research needs.
Topic Summary: COPD is a progressive disease involving a pulmonary airflow
obstruction that is caused by abnormal inflammation in response to irritants.
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Typically, both emphysema and chronic bronchitis co-exist in COPD, and
patients have a tendency to show more of one disease than the other. Patients
are more at risk for COPD if they have been exposed to irritants such as pollution
or occupational dusts. Other factors include having AAT deficiency, airway
hyper-responsiveness, or childhood lung infections. Lower socioeconomic
classes are more likely to smoke and to have COPD.
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Topic 2: Detection and Diagnosis of COPD
Topic Introduction: The slow progression of COPD can prevent many patients
from detecting the disease in its early stages. Therefore, healthcare practitioners
must be able to recognize COPD so that they can then inform their patients of
the disease risks. This topic details many methods available for detecting and
diagnosing COPD.

Initial Detection of COPD
In the early stages of the disease, there may be no symptoms at all. Lung
damage is already occurring, but individuals are unaware. They may think that
everyone has a cough in the morning and that shortness of breath is part of
getting older. Eventually, they become concerned enough about the cough and
sputum (mucus) to see a physician. In some cases an exacerbation (worsening)
of the disease brings patients in for the first time.

First Step in Diagnosis: Patient Interview
The patient interview should reveal any of the usual symptoms of COPD
mentioned above: dyspnea, cough, and sputum. In most case, dyspnea is
usually present every day and has been getting worse over time. The cough is
rarely only at night. In the early stages, sputum is usually just coughed up in the
morning. Other complaints may be chest tightness and morning headache.
An obstructed lung with its trapped air is also
vulnerable to infection and any recent
pulmonary infections should be thoroughly
documented to include: how many, how
severe, and how they were diagnosed and
treated. Past medical history should include
problems with such things as asthma,
allergies, sinus problems, weight loss, and
depression. The effects the symptoms have
had on the patient’s quality of life should also
be documented. If the patient has other
diagnosed conditions, the appropriateness of
the therapy should be addressed. Medications
the patient is currently taking should be
recorded. Some drugs should not be taken by
COPD patients, such as beta-blockers that are
used to treat heart disease.
Since the vast majority of COPD cases are caused by smoking, the healthcare
provider should establish the number of pack years the individual has been
smoking. A pack year is the number of packs smoked per day multiplied by the
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number of years smoked. For example, someone smoking two packs a day for
ten years would have 20 pack years. If the patient is smoking less than a pack a
day, calculate pack years by taking the number of cigarettes smoked per day,
dividing by 20 and multiplying by the number of years smoked. Most patients
with COPD have been smoking for at least 20 pack years.
Several other historical pieces of information
are important. Some cases of COPD are
caused by occupational exposure, so the
patient’s work environment or any other
exposure to noxious air-borne irritants is
significant. The medical interview should also
cover whether or not members of the person’s
family have chronic respiratory illness, since
there appears to be a heredity tendency to
develop COPD. In addition, a rare genetic
disorder, alpha1 anti-trypsin deficiency can
cause COPD. Even birth weight may be a
factor, since studies have shown low birth
weight babies are more likely to have COPD
as adults.
During the physical exam vital signs should be taken, along with systemic and
respiratory signs of COPD. In early stages, the only abnormal sounds usually
heard in the lungs are wheezing while exhaling. More advanced COPD patients
may have barrel chest, use of accessory respiratory muscles, and reduced use of
the diaphragm. Resting respiratory rate is frequently more than 20 breaths per
minute, and breathing is shallow. Neck veins may be distended, the liver
enlarged, and there may be cyanosis (where the lips and nail beds are bluish).
The patient may have loss of muscle mass and muscle weakness. Ankle
swelling may be present. The physical exam is important for patient care, but
physical signs of airflow limitation may not be noticeable until the disease is
advanced.

The Gold Lung Function Test: Spirometry
Spirometry is the most valuable test used to
diagnose COPD and monitor lung function.
This non-invasive test measures the volume
and force of the patient’s breaths. How much
air the patient can expel indicates the
presence and degree of lung obstruction.
There are several types of spirometers, but
generally it consists of a machine connected
to a tube into which the patient breathes
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using a series of breathing maneuvers. The information is printed out on a chart
called a spirogram.
Testing instructions for Spirometry could include the following:
•

Assume a correct posture (stand up straight, keep you chin up while
blowing)

•

Take a deep breath

•

Place the mouthpiece in your mouth on top of your tongue

•

Seal your lips around the mouthpiece

•

Exhale forcefully

•

Blow as long as you can or until instructed to stop

•

The test requires a minimum of three expirations or a maximum of seven

Also, during the test, a series of questions are asked of the patient. These
questions could include the following:
How are you feeling today? (Determines whether any illness will affect the test)
Have you smoked recently? (A minimum of one hour should have passed;
otherwise the small airways will be affected.)
Have you recently used any inhaled medications? (If so, wait one hour as
these medication can influence the small airways.)
What have you eaten in the past hour? (A large meal may have an impact on
the patient’s ability to take a deep breath.)
Have you had any respiratory infections? (If so, consider postponing the test
for three weeks, due to the short-term effect on the airways.)
Have you had any ear infections or problems in the past three weeks? (Any
problem involving the ear may cause the patient to experience discomfort during
a forceful exhalation.)
Have you had any surgeries? (Any oral, trunk or eye surgeries will require
clearance from the surgeon.)
(If you would like to see a video of this test being performed click on the link
below) http://simmonscenterild.upmc.com/pulmonary.htm
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.
To assess the presence and severity of COPD, calculate the ratio of the FEV1 to
FVC and compare it to the predicted FEV1:
FEV1-to-FVC ratio = (FEV1) / (FVC) * 100%
The FEV1/FVC is sometimes called the timed vital capacity. The following stages
are a guideline:
Classification of Stages by Spirometry
Stage

FEV1/FVC

0-At Risk
1-Mild COPD

>70%
<70%

FEV1%
Predicted
≥80
≥80

2-Moderate COPD

<70%

50-80

3-Severe COPD

<70%

30-50

4-Very Severe
COPD

<70%

<30

Symptoms
Chronic cough and sputum
With or without chronic
symptoms
With or without chronic
symptoms
With or without chronic
symptoms
With or without chronic
symptoms

Several measures should be taken to ensure an accurate spirometric reading.
Spirometry involves having the patient force air out of the lungs with as much
force as possible, so cooperation from the patient is essential. A good seal
around the mouthpiece is necessary for an accurate reading. In addition,
patients should not smoke for several hours before the test.
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Ruling out Asthma
If patient history is unclear and a possibility of asthma exists, he or she may first
inhale a bronchodilator medicine to relax muscles in the airways. Then a
spirometer reading is taken to see if the bronchodilator has improved airflow
limitation. This is called bronchodilator reversibility, and if there is a large
increase in the FEV1, the patient may have asthma, not COPD. An increase in
FEV1 after using a bronchodilator is significant if both of the following are
present: a measurement that has increased more than 200 ml and is 12%
higher.

Measurement of Arterial Blood Gases/Oximetry
Arterial blood gases (ABG) tell how well the lungs are working by measuring the
amount of oxygen and carbon dioxide in the blood. They can determine if the
patient has hypoxemia (levels of oxygen that are below normal range). Hypoxia
means that there are below normal levels of oxygen in the tissues, even when
enough blood flow exists.
When measuring ABG, blood is drawn from an artery so gases are measured
before the blood enters the tissues and is altered by them. These results are
especially important for moderate and severe COPD. It is vital to monitor ABG if
there are signs of respiratory failure or right heart failure.
Results of ABG tests will show:
Partial pressure of oxygen (PaO2): PaO2 tests measure how much oxygen the
lungs are able to deliver to the blood. High PaO2 occurs with hyperventilation
and sometimes during oxygen therapy. Low PaO2 can result from some heart
and lung disorders, including COPD. Above normal PaO2 is hyper-oxygenation
or over correction of oxygen. Below normal ranges indicates hypoxemia.
Partial pressure of carbon dioxide (PaCO2): Partial pressure of carbon dioxide
(PaCO2) measures how well the lungs are moving carbon dioxide out of the
blood into the lung airspaces. High PaCO2 can indicate COPD in addition to
several other conditions. It can also be caused by sedatives or narcotics. Low
PaCO2 can be caused by hyperventilation, pulmonary embolism, or pregnancy.
Above normal PaCO2 is called hypercapnia and will create respiratory acidosis.
Below normal PaCO2 will result in respiratory alkalosis.
pH: pH gives the acidity or alkalinity of the blood, calculated by the hydrogen ion
(H+). Acidic pH is less than seven, and basic (alkaline) is greater than seven.
This value gives information about how well the lungs and kidneys are
interacting. A low pH with high PaCO2 and normal-to-high HCO3 indicates
respiratory acidosis, a life-threatening situation that COPD patients face.
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Bicarbonate (HCO3): Bicarbonate (HCO3) is one of the buffers that help keep
the blood within normal ranges. Bicarbonate is the most important one of these
buffers. Raised HCO3 levels can be due to COPD, heart disease, persistent
vomiting, blood transfusions, excessive use of bicarbonates (such as antacids),
diuretics, and corticosteroids. Low levels can indicate heart, liver, kidney
disease, shock, dehydration, excessive use of aspirin or alcohol, and use of
certain medications. Above normal HCO3 is considered alkalotic and can
indicate metabolic alkalosis. Below normal is acidotic and can indicate metabolic
acidosis.
Oxygen content (O2CT): Oxygen content (O2CT) value indicates how much
oxygen is combined with the blood’s hemoglobin.
Oxygen saturation (SaO2): Oxygen saturation (SaO2) or (O2Sat) values
compare how much oxygen is combined with hemoglobin to the total amount of
oxygen that the hemoglobin is capable of carrying. Low levels can indicate
COPD or other heart and lung diseases.
Normal values for ABG are:
PaO2
75-100 mm Hg
PaCO2 35-45 mm Hg
pH
7.35-7.44
HCO3 21-28 mEq/liter
O2CT
15-23%
O2Sat 95-100%
As a reference point, the amount of oxygen being breathed, the fraction of
inhaled oxygen (FiO2), is also usually stated.
Taking ABG may be slightly more painful for the patient than taking blood from a
vein because the arteries generally lie between muscles, are deeper, and have
more nerves. The technician usually anesthetizes the area first. Blood is often
drawn from the wrist, although arteries in the groin or elbow may be used. An
arterial catheter may be inserted if several blood samples are needed.
A number of factors can alter the accuracy of ABG values. Fever and anemia
can cause results to vary. The O2Sat can be altered by smoking just before the
test or by being exposed to secondhand smoke. Exposure to carbon monoxide
or certain paint and varnish removers can affect results too. Blood samples
should be free of air bubbles and should be fresh (drawn within the hour). ABG
provide insight into lung and heart problems when used in conjunction with other
tests.
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Oximetry Testing
Oximetry testing is not as accurate as ABG, but it also measures oxygen levels in
the blood or oxygen saturation in the red blood cells. A small strap is placed
around the patient’s finger or clipped onto the ear. The measurement is done
with light rays so results can vary and are sometimes inaccurate because of
patient skin color, low blood count, and poor circulation. If the oximetry
mechanism is not kept up correctly, values will also be affected.

Additional Lung Function Testing
Two more tests that give information about pulmonary function are body
plethysmography and diffusion tests. For accuracy, any of the lung function tests
may be repeated two or three times during a visit.
1. Diffusion test: Transfer factor of the lung for carbon monoxide (TL, CO or
DLCO) is a sensitive lung diffusion test that measures how effectively the lungs
are exchanging gases. COPD patients have gas exchange abnormalities and
will have reduced TL, CO, but asthmatics will not. For this test, the patient
breathes into a mouthpiece connected to a machine. He or she breathes in air
containing a small amount of carbon monoxide and holds the breath for 10
seconds. Then the patient exhales and the technician can measure the amount
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of carbon monoxide inhaled versus the amount exhaled and determine how
rapidly gas is moving into the blood stream.
2. Body plethysmography: Body plethysmography shows how much air is left
in the lungs after each normal breath and also how much is left after a complete
exhalation. The patient sits in a large see-through box and performs a series of
breathing maneuvers into a mouthpiece. Changes in pressure inside the box
make it possible to calculate total lung volume and to give an indication of airway
resistance.
COPD patients tend to have higher RV and TLC than asthmatics. However, in
general, static lung volumes are not very useful in distinguishing between chronic
bronchitis, asthma, and emphysema. These tests are most valuable when the
patient is being considered for some type of surgery.

Measuring the Progression of COPD
Because COPD will significantly impact the
patient’s quality of life and probably cause or
contribute to death, the healthcare provider
needs to determine how far the disease has
advanced. Lung function tests should be
considered along with several other tests,
scales, and calculations.
Radiography: Several other diseases have
similar symptoms to COPD, and a chest x-ray
will help the physician rule them out. Among
the possibilities to be considered are
pneumonia, cancer, and congestive heart
failure. Of course, these conditions could be
co-existing. An x-ray may show hyperinflation
of the lungs, a common characteristic of
COPD. To view a video of a bronchoscopy, click this link:
http://simmonscenterild.upmc.com/broncho.htm
Computed tomography or CT scan: A CT scan is not routinely performed.
However, it can evaluate how advanced emphysema is or can detect small
tumors that may not show up on a chest x-ray. The CT scan takes 20-30
pictures (sometimes referred to as slices), whereas an x-ray takes only one or
two. This scan gives the patient much more exposure to radiation and is more
costly.
Sputum Culture: A sputum culture will test for microorganisms that are infecting
the lungs. These may be bacteria, fungi, or viruses. A gram stain will help
determine which antibiotic to use for bacterial infections.
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Dyspnea Scale: Dyspnea is a symptom that frequently causes patient anxiety
and impacts quality of life. It is likely to be the reason the patient sought medical
attention in the first place. A scale, such as the one formed by the Medical
Research Council, evaluates the severity of dyspnea. In this 0-4 scale, the
patient expresses whether he or she is breathless in certain situations. On the
low end of the scale, there is only breathlessness with strenuous exercise. At
Stage 4, the patient cannot leave the house and/or has difficulty dressing.
Body Mass Index (BMI): BMI is a measure of body fat based on height and
weight. Normal BMI is 18.5-24.9. BMI of less than 21 is associated with higher
mortality for COPD patients. BMI is calculated by multiplying the patient’s weight
in pounds by 703. This number is divided by height in inches then divided by
height in inches again. Research shows that COPD patients who weigh more
live longer.
Exercise Testing: Exercise testing evaluates candidates for surgery and later
determines the effectiveness of rehabilitation or surgery. It also helps calculate
the overall severity of COPD and is used to predict morbidity and mortality.
There are several different types of tests to determine exercise capacity and
pulmonary function, ranging from high tech to simple-to-perform, low tech tests.
The six-minute walk test is uncomplicated and easy
to administer. It gives a good indication of how well
the patient manages daily living. Patients with
severe disease usually tolerate six minute tests
better than longer ones, and adding length to the
test does not give any additional data. Although it
does not calculate the maximum exercise capacity
or replace cardiopulmonary exercise testing, it does
evaluate pulmonary and cardiovascular systems
and compliments other tests. For the six-minute
walk test, patients are timed as they walk along a
long hallway. To view a video of the 6 minute walk
test, click this link:
http://simmonscenterild.upmc.com/exerciseD.htm
Oximetry is optional for this test, but patients may be given supplemental oxygen.
If oxygen is delivered, then in all later tests it should be delivered in the same
way with the same flow. A scale is used so that patients can give feedback
about fatigue and dyspnea before and after testing. There are no normal values
available for the six-minute walk test.
The cardiopulmonary exercise test (CPET) is a more extensive test resulting in
measurements that can be compared to normal values. The patient pedals a
bicycle while breathing through a mouthpiece or mask connected to a metabolic
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cart. Measurement is taken of VT, minute ventilation (the volume of air
exchanged in one minute), respiratory rate, oxygen consumption, and CO2
production. In addition, there is constant electrocardiogram (ECG) recording,
oxygen saturation monitoring, and sometimes a line to draw ABG. The limits of
the lungs and heart are determined with this test.
BODE Index: The BODE Index takes into account the effects of COPD on the
whole body and is a good predictor of mortality. BODE refers to "B" for body
mass index, "O" for the degree of airway obstruction, "D" for dyspnea, and "E" for
exercise capacity as measured by the six-minute walk test. Recent research has
shown that the multi-dimensional BODE index is more accurate than FEV1 alone
in predicting the likelihood of death.
Alpha-1 antitrypsin deficiency screening: This screening may be done when
the patient is young and has a family history of this deficiency or of COPD.
When the blood level of alpha-1 antitrypsin is 15-20% less than the normal limits,
the patient may have a genetic inability to make this lung-protecting protein. A
deficiency is usually diagnosed through blood screening, but recently a DNA
cheek swab has been developed.
Sleep studies: Sleep studies may be needed if sleep apnea is suspected to coexist with COPD. It is also indicated if hypoxemia or right heart failure develops
where there is only mild airflow limitation.
Topic Summary: COPD can be diagnosed at any stage of the disease;
however the patient usually does not seek help until symptoms have an impact
on lifestyle. Spirometry is the single most important diagnostic test for COPD. It
can help identify smokers who are at high risk for the disease and gives an
indication of how far it has progressed. Once COPD conditions are detected
they will need to be continually monitored, especially in later stages. More tests
may be indicated because of other medical conditions that are frequently found in
smokers, such as lung cancer and heart disease.
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Topic 3: Medical Management of COPD
Topic Introduction: The appropriate medical response for a patient with COPD
will depend on the patient’s response to individual treatments. In addition, as the
disease progresses, medications and treatment will likely need to be increased or
adjusted. This topic explores the medical options available, and the factors that
should be considered, when addressing and treating COPD.

Available Medications
A number of medications are available and have been proven effective in
managing symptoms of COPD. Recent research has shown some promising
results from drugs that reduce the body's natural immune system response and
from antioxidant agents. Someday these drugs may be a part of the regular
maintenance of COPD, but further studies are needed to verify the data. In
combination with pulmonary rehabilitation, medications can help the patient lead
a more normal life with less interference from dyspnea, cough, and the inevitable
exacerbations. Unfortunately, these drugs are generally expensive, and they
usually have to be taken for the rest of the patient’s life. They also do not alter
the long-term progressive decline that occurs in COPD.
Bronchodilators
This class of medicine widens the airways by relaxing the smooth muscles. As a
result, the patient can empty the lungs more efficiently and may have a small
increase in FEV1. This combination improves the feeling of dyspnea. The
decision as to which bronchodilator to use will probably depend on the individual
patient’s response. Stage 2 COPD patients should have daily bronchodilator
therapy.
Bronchodilators can be fast-acting to quickly relax the airways, or long-acting to
work more slowly, but for a longer period of time. The commonly prescribed
types of bronchodilators are:
•

Anticholinergics: Anticholinergics stop the muscles from tightening around
the large bronchi. These are maintenance bronchodilators that have the
additional added benefit of helping to remove mucus from the airways. They
keep the lungs from secreting as much mucus, and they block the chemical
produced by the body that makes the airways tighten. The short-acting
anticholinergics are iprotropium (Atrovent) and oxitropium bromide (Oxivent).
They work within 15 minutes and last six to eight hours. Tiotropium (Spiriva)
is the only long-acting anticholinergic. It takes 20 minutes to work and lasts
24 hours. Anticholinergics are not best-suited as a relief medication because
of the amount of time needed to begin working; however, they are good
maintenance drugs. Recent studies found that patients treated with
tiotropium over ipratropium showed improvement in lung function, dyspnea,
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and quality of life. These patients also had fewer exacerbations of COPD
symptoms. The most frequent side effect with tiotropium is dry mouth.
Possible additional side effects are increased heart rate, flu-like symptoms,
and constipation. The use of wet nebulizer solutions of tiotropium has been
associated with acute glaucoma. Anticholinergics are administered with an
inhaler or nebulizer.
•

Beta-Agonists: Beta-Agonists affect the bronchioles and can be long-acting
or short-acting. Salmeterol (Serevent) and formoterol (Oxis, Foradil) are longacting beta-agonists (12 hours) that have been shown to improve patient
health. Formoterol is actually a short-acting and long-acting drug. It works
within three to five minutes after administration and lasts four to six hours, but
the long-acting ingredient works after 20 minutes and lasts 12 hours. Shortacting beta-agonists can be used as needed for quick relief of symptoms.
They work within three to five minutes and usually wear off in four to six
hours. There is no advantage to using them on a regular basis. Some shortacting beta-agonists are albuterol (Ventolin, Proventil), metaproterenol
(Alupent), pirbuterol (Maxair), terbutaline (Brethaire), isoetharine (Bronkosol),
and Levalbuterol (Xopenex). Muscle tremor is a frequent side effect of this
type of drug, but it usually subsides after a few weeks. Other possible side
effects are headache, increased heart rate, palpitations, anxiety,
restlessness, and apprehension. Beta-agonists have more side effects than
anticholinergics. They can be administered by nebulizer, inhaler,
intravenously, or orally.

•

Methylxanthines: Methylxanthines include theophylline (Theodur, Theoair,
Slo-Bid, Uniphyll, Theo-24) and aminophylline. These controversial
medications relax the airway muscles and prevent the release of bronchoconstricting chemicals such as histamine. They can be short-acting (6-12
hours) or long-acting (24 hours). The oral medication should be taken at the
same time every day on an empty stomach. There are significant, frequent
side effects for this type of bronchodilator. They can cause fatal arrhythmia
and grand mal convulsions. Blood levels have to be monitored because high
levels cause nausea, vomiting, tremors, palpitations, insomnia, and
headache. Some of the side effects are also seen at treatment blood levels.
Finally, methylxanthines can interact with several commonly prescribed drugs
to change blood levels. They are administered orally or intravenously.

Anti-Inflammatory Drugs
Swelling of the airways and airway hyper-responsiveness are reduced by
different anti-inflammatory medicines. These anti-inflammatory drugs include:
•
•

Corticosteroids (also referred to as steroids) and, more recently,
Leukotriene modifiers.
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Corticosteroids are produced by the adrenal glands and have potent ability to
reduce inflammation. The class of drugs prescribed for COPD and many other
conditions are synthetic corticosteroids. They must be used over a period of
time, because they do not take effect immediately.
Inhaled corticosteroids are useful if the patient has FEV1 of less than 50%
predicted and repeated exacerbations. In this case, these medications have
been proven to improve patient health and reduce the worsening number of
symptoms. Common inhaled corticosteroids are beclomethasone dipropionate
(Beclovent, Beconase, Vancenase, and Vanceril), triamcinolone acetonide
(Azmacort), fluticasone (Flovent), budesonide (Pulmocort) and flunisolide
(Aerobid). Inhaled corticosteroids do not have the significant side effects that
oral ones do. Some common side effects are hoarseness, sore throat, and yeast
infections in the mouth. Note: To prevent or lessen yeast infections of the
mouth, patients should be instructed to rinse their mouth thoroughly after using
inhaled corticosteroids and use a mouthwash if possible.
Both oral and inhaled corticosteroids, when used long-term, suppress the body’s
ability to make its own corticosteroids. Withdrawal should be a gradual process
so that the patient’s body can take over and increase its own production.
Withdrawal from inhaled corticosteroids can lead to an exacerbation in some
patients.
Oral steroids take some effect after a few hours and are fully effective in a few
days. They are used for acute episodes and cases of severe inflammation; they
are not usually prescribed for more than a few days. One of their benefits is to
help the bronchodilators work. Oral steroids have numerous side effects,
especially if used for longer periods of time. These side effects are weight gain,
bruising, osteoporosis, bone fractures, diabetes mellitus, high blood pressure,
insomnia, stomach irritation, puffiness, and emotional changes. In advanced
COPD, steroid myopathy can occur after long-term use of oral steroids. This
side effect involves muscle weakness and respiratory failure. Oral
corticosteroids are prednisone (Deltasone, Orasone, Prednicen-M, Liquid Pred),
triamcinolone (Kenacort), methylprednisolone (Medrol), prednisolone (Prelone)
and dexamethasone (Decadron).
Leukotriene modifiers are a relatively new type of short-acting anti-inflammatory
medication used for asthma, but studies have not shown them to be effective for
COPD.
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Combination Therapies
Combination therapies using different types of bronchodilators and ones of
different duration are more effective in improving lung function than using the
drugs separately. These combination therapies are available in inhaler and
nebulizer (these devices will be explained later in this course). Research has
found that the combination of a short-acting beta-agonist and an anticholinergic
can improve lung function and health status. These two are found in Combivent
and DuoNeb, which combine albuterol and ipratropium. Another effective
combination is a long-acting beta-agonist and an inhaled corticosteroid. One
product with these two drugs is the Advair Diskus, which has salmeterol and
fluticasone. Side effects for the combination drugs are the same as for the
individual medications.
Antibiotics
Exacerbations caused by infections are treated with antibiotics. Use of
antibiotics to prevent infection is not recommended, as antibiotic resistance is
an increasing problem.
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Expectorants
Expectorants loosen the mucus and allow it to be coughed up more easily.
Guiafenesin is a common expectorant that is available over-the-counter and by
prescription. However, there is some disagreement as to whether it is effective.
Mucolytics
This type of medicine thins the mucus by breaking up the
sputum molecules. Although some patients with thick
sputum may experience some improvement from
mucolytics, drug studies have had controversial results.
Therefore, no clear-cut benefit has been established.
Ambroxol, erdosteine, carbocysteine, iodinated glycerol
are some of the mucolytics.
Cough Suppressant
A productive cough is usually not treated with a
suppressant, so a stable patient with stable COPD should
not use suppressants and antitussives. The cough
performs a valuable function by removing mucus from the
lungs.
Oxygen
Oxygen is an element necessary for life. The air we
breathe is 21% oxygen, but COPD patients require higher
concentrations to make up for the fact that their lungs are
not working properly. Oxygen reduces dyspnea, improves
mental function, allows the patient to tolerate exercise
better, relieves stress on the heart, and results in fewer
hospitalizations.
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Recommended COPD Management Goals
In their consensus workshop report, GOLD recommends the following COPD
management goals:
•

Prevention of disease progression

•

Relief of symptoms

•

Improvement in exercise tolerance

•

Improvement in health status

•

Prevention of complications

•

Prevention of exacerbations

•

Reduction in mortality

Medications and other agents are introduced in a general pattern for the different
stages of COPD. Drug therapy can vary depending on patient symptoms and
reaction to treatment. One possible course is to introduce short-acting
bronchodilators as needed in Stage 1. In Stage 2, begin regular treatment with
one or more long-acting bronchodilators. By Stage 3, if the patient is having
three or more exacerbations in a three year period, begin use of inhaled
corticosteroids. In Stage 4, LTOT may be needed. Treatments may also be
added as needed, such as oral corticosteroids, antibiotics, and oxygen therapy.
Especially for patients with FEV1 <50% predicted, combination therapy is helpful.
An effective combination medication is an inhaled corticosteroid and a longacting beta-agonist.
As noted above, LTOT is recommended for severe COPD patients with low PaO2
or O2Sat. The GOLD guidelines are that if PaO2 is at or below 55 mm Hg or
O2Sat is at or below 88%, the patient should be on LTOT. If PaO2 is between 55
and 60 mm Hg and O2Sat is 89% and there is pulmonary hypertension,
peripheral edema, or a hematocrit >55%, the patient is also recommended for
LTOT. The benefits of LTOT are to reduce lung tissue damage, reduce stress on
the heart, and improve survival rates. The patient will also have better mental
function when there is enough oxygen to the brain. The therapeutic target to
maintain for oxygen saturation is 90%, whether during sleep or exertion. The
prescription should indicate whether oxygen is to be in gas or liquid form, what
delivery method to use, how long it is to be used, and the flow rate at rest, during
exercise, and sleep.
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Side effects are a significant issue with many COPD medications. One of the
causes of these undesirable effects is that too much of the medication is being
absorbed through the lining of the mouth. To minimize this, patients should use
a spacer with MDIs and rinse the mouth after inhaler use. Side effects are also
possible because the medication is being used more frequently than prescribed.
When patients do this, they get little additional symptom relief, but more side
effects.
Bronchodilators are essential to managing COPD symptoms. Corticosteroids
help reduce the number of exacerbations and improve health status. Even
though they may not show an increase in FEV1, patients will have better
tolerance to exercise. Since all bronchodilators have been shown to be effective,
the type chosen depends on how patients respond to each.
Finally, as a preventive measure, patients should receive vaccinations, including
an annual flu shot and pneumonia shot. Currently, the CDC recommends
repeating the pneumonia vaccine times one after 5 years. Note: This is subject
to change based upon ongoing research.
Topic Summary: Bronchodilator medications are central to the management of
symptoms of COPD. They open up the airways to make breathing easier and
dyspnea less noticeable. Corticosteroids reduce inflammation. Inhaled
corticosteroids have fewer side effects and can be used routinely, while oral
corticosteroids may be needed for exacerbations. Combinations of drugs can be
very effective for treating COPD. Severe COPD calls for additional treatments,
such as routine use of oxygen and the occasional use of antibiotics. Use of
expectorants and mucolytics is controversial, and cough suppressants are not
recommended.
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Topic 4: Non-Invasive Treatment Methods
Topic Introduction: Varying methods of non-invasive medication delivery can
be used for all stages of COPD. In addition to standard oral medications
delivered in pill or liquid form, there are several other ways to administer
prescription needs. Other non-invasive treatments for COPD patients include the
supply of oxygen to assist with patient breathing. This topic describes several
non-invasive options for treating COPD.

Inhalers
Inhalers have a number of advantages over other delivery methods. They allow
medicine to go directly to the patient’s lungs and not straight to all parts of the
body. Getting medicine to target organs helps prevent undesirable drug side
effects. The medication also acts more quickly, and the dose required is smaller
since it is going directly where needed. One of the conveniences of inhalers is
that they are portable. There are many types of inhaler devices, and they are
constantly being changed. They may look different in different parts of the world.
Because of the wide variety of inhalers available, patients must be trained to use
the inhaler correctly in order to insure that the medication reaches the lungs.
Inhaled medicine is in liquid or powered mist form.
Metered-Dose Inhaler (MDI)
MDI is an aerosol type of inhaler that delivers a liquid. When the canister is
pressed, the exact dose is released from the mouthpiece. Some of the drugs
that are administered by MDI are: albuterol, beclomethasone, budesonide,
luticasone, ipratropium bromide, salmeterol, and terbutaline. The way most
manufacturers recommend using the MDI is called the “open mouth technique.”
The canister is warmed to hand or body temperature and is shaken vigorously.
The mouthpiece is uncapped and the MDI is held vertically with the opening
toward the mouth and at a distance of about two fingers away. The patient’s
mouth should be wide open and not blocked by the tongue, while he or she
breathes out normally. As the patient breathes in slowly, he or she releases the
spray of medicine and continues to inhale. The breath is held for 4-10 seconds.
If the patient is taking another puff, wait 30 seconds. The MDI should be stored
with the mouthpiece capped.
There are several technological problems with the MDI. It uses a common
propellant, chlorofluorocarbon (CFC) that is harmful to the environment and has
been banned in many parts of the world. The United States still uses this
propellant in MDIs, but will discontinue it in the future. An alternative compound
is being introduced, hydrofluoroalkane (HFA). Another MDI problem is that the
liquid medicine in an aerosol spray can cause “cold Freon” effect. This effect
causes the patient to stop inhaling as soon as the medication reaches the back
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of the patient’s mouth, in order to avoid the unpleasant sensation. This results in
loss of medication.
One other noteworthy disadvantage is that the MDI can deliver propellant after
the drug has been used up. Therefore, the patient needs to keep track of how
many doses have been used. To resolve this problem with medications that are
taken regularly, calculate a discard date for the MDI. For example, if there are
200 doses in the canister and the patient takes 4 puffs a day, the MDI should be
thrown away after 50 days. Patients used to be advised to determine when the
MDI was empty by floating the container in water. This is no longer
recommended because it is inaccurate and can damage the unit.
Flow-Triggered MDI
Flow-Triggered MDI or breath-actuated inhalers can be used when the patient is
not able to coordinate hand and breath movements. This can be a problem with
the elderly, and COPD patients with weakened muscles. These inhalers do not
use CFC as the propellant. Breath-actuated inhalers use different mechanisms
to release the medicine when the patient breathes in. For example, the
Autohaler has a lever that the patient cocks, and when he or she inhales, the
MDI fires. Some breath-actuated inhalers are: Airmax (budesonide), Autohaler
(albuterol, beclomethasone, fenoterol/ipratropium combination and pirbuterol),
and Easi-breathe (albuterol/ salbutamol, beclomethasone).
Dry-powdered Inhalers (DPIs)
Besides inhalers that dispense liquid
medication, there are numerous drypowdered inhalers. Some of the drugs that
are in DPIs are: albuterol,
beclomethasone, fluticasone, salmeterol,
ipratropium, tiotropium, budesonide, and
the combination fluticasone/salmeterol.
This type of inhaler does not use
propellants. Newer DPIs work by rupturing
individual blisters of medication. The use of
single doses eliminates the problem of
humidity interfering with the powder;
therefore, the medication is fresh. The powder is delivered to the lungs when the
patient breathes in. If he or she cannot breathe in fast enough and with enough
force, the amount of medicine delivered will be reduced. Breath coordination is
important for this delivery method, and patients must be taught not to exhale into
the DPI. In general, the DPI is easier to use than the MDI. Unfortunately, they
are more expensive to produce, so they may not replace the MDI, especially in
third-world countries.
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Spacers
Spacers are sometimes used with a MDI that delivers a liquid. They are not used
with DPIs or breath-actuated inhalers. Medicine leaves the MDI, goes through
the spacer, and into the patient’s mouth and airways. Large particles, too big to
go into the lung, stay in the spacer. Small particles are suspended, and then
inhaled into the airways. Without a spacer, large particles stay in the throat and
mouth, causing problems such as fungal infections, hoarse throat, and sore
mouth. Particles deposited in the mouth are then absorbed by the body and
open the door to the possibility of side effects.
Spacers have several benefits in addition to reducing side effects. They
decrease the cold Freon effect. Also, by reducing the deposit of particles in the
mouth, there is less bad taste after using the MDI. In addition, they help the
patient keep the MDI at the right distance from the mouth and at the correct
angle. This means there is less need for the patient to coordinate release of the
medicine with intake of breath, a problem with some patients who have
weakened muscles.
The technique for using the MDI with a spacer is almost the same as for the MDI
alone. The MDI is brought to body temperature and the spacer is attached.
Then the unit is agitated. The patient puts the holding chamber in the mouth (or
sometimes a mask is used) and breathes in normally as the MDI is activated. If
necessary, patients who cannot take large breaths or who have small tidal
volume can breathe through the chamber four or five times.
Spacers are designed to be used with either small or large volumes of liquid
medicine. The AeroChamber Plus and Able Spacer are brands that can be used
with small volumes of medicine, and they fit any type of canister. These devices
are valve holding chambers because of their one-way valve system. If the
patient exhales after firing the MDI, the dose in a simple spacer is lost. With the
one-way valve, the patient cannot exhale into the device, and the medicine is
available. At times the words “spacer” and “valve holding chamber” are used for
the same product. A variation of these spacers is also available for mechanically
ventilated and tracheotomy patients. The large volume spacers are specifically
made for certain brands.
Add-on devices
Add-on devices that can be used with inhalers do such things as count the
doses, remind the patient when the next dose is needed, and help infirm patients
press the canister on an MDI.
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Nebulizers
Nebulizers use electric power to aid in the distribution of medication. A nebulizer
consists of a compressor to which tubing is attached. The tube is connected to
the nebulizer cup containing liquid medication. The compressor sends air
through the tubing to the cup, and an aerosol of medication is delivered through
the mouthpiece or mask joined to the cup. Larger doses of drugs can be
delivered by this method. Nebulizers can assist elderly and infirm patients or
patients who may not be able to use other types of inhalers correctly. Some of
the medicines that can be nebulized are: albuterol, terbutaline, ipratropium
bromide, budesonide and fluticasone.
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Non-invasive Positive Pressure Ventilation (NPPV)
Non-invasive positive pressure ventilation (NPPV), or oxygen delivery by noninvasive positive pressure ventilation, refers to delivery through a mechanical
ventilator connected to a non-invasive mask or mouthpiece. NPPV is
recommended when the patient has two or more of the following:
•
•
•

Moderate to severe dyspnea with use of the accessory muscles to breathe
Moderate to severe acidosis and low PaCO2
Respiratory rate greater than 25 per minute.

NPPV can be given via nasal cannula or face masks. The
nasal cannula is a two-pronged device inserted into the
nostrils. It is connected by tubing to the source of oxygen.
This method is reliable, uncomplicated, and usually well
accepted by the patient. However, when the patient needs a
high flow of oxygen, a mask is generally used. In this
method, a tight-fitting mask is placed over the patient’s nose
and mouth. Pressure forces the oxygen into the lungs.
Because NPPV does not require a tube to be inserted into a
body canal or hollow organ, it can reduce the duration of
hospital stays and even decreases the likelihood of mortality.
It is very cost-effective and can be used when weaning patients from invasive
ventilation.
Note: In order to use NPPV, patients must be able to breathe naturally. NPPV
is not recommended for any of the following scenarios:
•
•
•
•
•
•
•

When patients are rapidly getting worse
During respiratory arrest
During cardiovascular instability
When patients have impaired mental ability
When patients have a high aspiration risk
After certain recent surgeries or trauma
When patients are extremely obese

Topic Summary: Inhalers deliver medication directly to the lungs, reducing the
risk of pharmaceutical side effects. The methods of delivering medication directly
to the lungs include MDI, DPI, and nebulizer. Other non-invasive options for
COPD treatment include non-invasive positive pressure ventilation (NPPV).
NPPV can be given through via nasal cannula or face masks and is usually well
accepted by patients.
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Topic 5: Invasive Medication Delivery Methods
Topic Introduction: Patients in the severe stages of COPD may require
invasive delivery of COPD medications. Patients considering invasive
treatments, as well as the caregivers looking after them, need to be fully informed
of the risks and dangers involved. This topic describes the invasive treatment
options for COPD sufferers and details the risks associated with each treatment
alternative.

Transtracheal Oxygen
Transtracheal oxygen is provided when a surgeon implants a small flexible
catheter in the trachea. It is held in place by a necklace. Since this type of
delivery bypasses the nose or mouth where air is moisturized, at oxygen flow of
one liter per minute or greater, a humidifier must be used. The transtracheal
system can be used with a demand-flow device to allow the patient more
freedom from the oxygen source. This method is more costly because it involves
surgery, and there is risk of local infection. The outside of the catheter must be
periodically cleaned to prevent mucus balls.

Ventilators
Patients in severe respiratory failure who cannot breathe on their own will need a
ventilator (sometimes called a respirator or breathing machine) to take over the
function of breathing. In this procedure a tube is put into the trachea. The tube
can either be endotracheal, which goes through the nose or mouth, or a
tracheotomy tube which goes directly to the trachea. An incision is made by a
surgeon into the neck for the tracheotomy
tube. This procedure may be necessary for
different reasons; for instance, when the
patient must be on a ventilator for a long
period of time.
Ventilators have a pressure monitor to
measure the size of breath and make sure
the device is connected properly. Other
sensors measure and control volume and
flow. When patients can control the size and
timing of a breath, this is called a
spontaneous breath. Mandatory breaths are
controlled by the machine, and as such, are
considered life support.
Note: Mechanical ventilation is a form of life support until the underlying cause
for the respiratory failure is resolved. However, patients should not be
considered ventilator dependent until all efforts to wean have failed for three
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consecutive months, or unless there is some disease present that clearly cannot
be reversed. Patients should be on mechanical ventilation when their pH falls
below 7.36, which indicates moderate-to-severe acidosis. Other criteria are if
PaCO2 is greater than 45-60 mmHg, and they are breathing at more than 24
breaths per minute.
Although ventilators keep the patient alive, they have disadvantages. The
endotracheal tube can cause problems when it is placed, such as tooth damage,
injury to the mouth and throat, and aspiration of microorganisms found in the
mouth. Ventilator associated pneumonia can also occur. Ventilators are
frequently not well tolerated by patients and tubes are often removed too early
because of patient discomfort. In order to be able to tolerate the ventilator,
patients may have to be given sedatives.

Surgery
Surgery, in general, is still possible with a diagnosis of COPD. Patients should
be assessed based on what other illnesses are present, their smoking history,
dyspnea, and cough. Tests that should be performed are spirometry, chest xray, and ABG. During surgery, COPD patients are sometimes more susceptible
to the effect analgesics have of depressing breathing. The greatest risk of
complication is from surgeries that are closest to the diaphragm. The postoperative COPD patient is at a higher risk of atelectasis, pneumonia, and
respiratory failure. Before any surgery, patients should stop smoking in order to
reduce the risk of complications. After surgery, measures should be taken such
as early mobilization, and controlling patient pain. The lungs may also benefit
from incentive spirometry, deep breathing, and intermittent positive-pressure
breathing during the surgery recovery process.
Surgeries associated with COPD include the following:
•

Bullectomy: A giant bulla is a large air sac in one
lung that is greater than ½ inch in diameter. It can
press on the other lung and prevent it from
working effectively. Removal of one or more of
the bullae, or bullectomy, improves lung function.
Bullectomy can improve spirometry, lung volume,
quality of life, dyspnea, and exercise capacity. It
can also help hypoxemia and hypercapnia.
However, patients have to be selected by a
screening process to make sure they can undergo
this procedure.

•

Lung Volume Reduction Surgery (LVRS):
LVRS can help some patients by removing
diseased portions of the lung, directly targeting the
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emphysema that is characteristic of COPD. The principle behind the
procedure is that the inflated alveoli take up a large portion of the chest
cavity, and if these non-functioning portions of the lung are removed, parts
of the lung that still work will be more efficient and less stressed.
Reduction surgery removes 20% to 40% of lung volume, and it allows
breathing muscles, which have been displaced because of the enlarged
alveoli, to return to a more normal position.
Patients must be carefully screened to make sure that surgery is
appropriate for them. One of the factors that keeps patients from being
good candidates for this surgery is when emphysema is generally
everywhere in the lungs and not localized. For individuals who are able to
undergo the surgery, there are a number of benefits. They have better
survival rates, better physical functioning, less dependence on
supplemental oxygen, and less dyspnea.
The Centers for Medicare and Medicaid Services (CMS) are planning to
cover LVRS for patients with non-high risk, severe emphysema who meet
the criteria outlined by the National Emphysema Treatment Trial. These
qualified patients must undergo therapy before and after surgery. CMS is
also planning to accredit SVRS facilities and will use the accreditation
standards to decide when LVRS will be covered.
•

Bitlateral, Sequential Lung Transplantation (BSLT) and Single Lung
Transplantation (SLT): BSLT and SLT are other surgical options. Lung
transplants are established and proven procedures to deal with end-stage
lung disease. Usually, SLT is performed because it is an easier procedure
and it makes better use of donor organs (two people can benefit from the
donor’s lungs). Both BSLT and SLT give the patient a survival advantage.
BSLT gives a greater advantage, but at about age 60, this gain tapers off.

Topic Summary: Invasive ventilation uses a ventilator tube that can be
endotracheal (through the nose or mouth) or through tracheotomy (directly to the
trachea) to breathe for the patient. When patients cannot be weaned from a
ventilator after three months, they are considered ventilator dependent.
Surgery is also an invasive treatment option for COPD patients, but the risks are
high when the surgical site is near the diaphragm. Severe COPD patients may
be helped by bullectomy, to remove giant bullae, lung volume reduction surgery,
to remove diseased parts of the lungs, and bitlateral or single lung
transplantation.
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Topic 6: Exacerbations
Topic Introduction: An unfavorable change in a patient’s condition, such as an
abrupt increase of symptoms, is referred to as an exacerbation. To minimize the
harmful effects, the COPD patient must be able to recognize the causes and
corresponding treatment for all levels of exacerbations. This topic outlines the
characteristics of exacerbations experienced by COPD patients.

Classification of Exacerbations
Exacerbations in COPD patients can include an
increased cough, purulent sputum, wheezing,
dyspnea and perhaps a fever. The cough can at
times be so severe as to cause rib fractures or
cough syncope (fainting). Some patients have
significant weight loss during exacerbations.
COPD patients generally have two to four
exacerbations a year, depending on the stage of
the disease. American Thoracic Society (ATS)
classifies exacerbations into three levels:

Level

Treatment

Level I

Treated at home.

Level II

Requires hospitalization.

Level III

Leads to respiratory failure

Causes of Exacerbations
An acute worsening of COPD can occur for many reasons. Possible causes can
include the following:
•
•
•
•
•
•
•
•
•

Respiratory infection
Air pollution
Cold weather
Physical exertion
Pulmonary embolism
Pleural effusion
Pneumothorax
Esophageal reflux
Hyperreactive airways
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•

Cardiac disorders (such as myocardial infarction, cardiac arrhythmia, and
congestive heart failure)

Patients sometimes cause their own exacerbations by not taking medications.
Haemophilus influenzae is a common infection in COPD patients. Other
frequently contracted bacterial infections are: Streptococcus pneumoniae,
Moraxella catarrhalis, and Pseudomonas aeruginosa. Sometimes there is no
obvious reason at all for the exacerbation.

Treatment of Exacerbations
Level 1: A number of measures may have to be taken during exacerbations to
help the patient get air into the lungs and to prevent or relieve cyanosis. If the
exacerbation is at Level 1, the patient usually has mild-to-moderate COPD, no
co-morbid conditions, and exacerbations are not frequent. The patient also does
not rely on any accessory muscles to breathe. Probably, the only diagnostic test
necessary at this stage would be oxygen saturation. Outpatient treatment for this
level exacerbation can include patient education, including checking inhaler
technique, and possible recommendation of using a spacer. Patients should use,
as needed, a short-acting beta-agonist with or without an anticholinergic. They
may need to begin a long-acting bronchodilator and start on corticosteroids.
Antibiotics should be used during exacerbations since they have been shown to
reduce relapses, regardless of the severity of symptoms. Studies have shown
that an antibiotic such as amoxicillin is not effective, probably due to bacteria
resistance.
Level 2: At Level 2, patients are usually hospitalized due to severe dyspnea, the
possibility of respiratory failure, or cor pulmonale and other complications. They
have not responded to outpatient management and possibly cannot eat or sleep
due to symptoms. There may be changes in their mental status and worsening
hypoxemia and hypercapnia. With COPD patients, oxygen levels can drop
during an exacerbation. When the FEV1 is below 40%, routine measurement of
oxygen saturation is recommended. These patients need to have short-acting
beta-agonists and an anticholinergic as needed, with supplemental oxygen if
SaO2 is below 90%. They should receive corticosteroids, and if necessary, the
dose can be given intravenously for up to 14 days. Inhaled medicines may be
given by MDI or nebulizer. There are likely to be co-morbid conditions, and
exacerbations are frequent. Patients will be at the moderate-to-severe stage of
COPD. Accessory muscles are used to breathe. Tests that need to be run at
Level 2 are: oxygen saturation, ABG, chest x-ray, blood tests to determine cell
blood count, serum electrolytes, renal and liver function, sputum gram stain and
culture, and ECG.
Level 3: At Level 3, patients usually have severe COPD. They are very likely to
have co-morbid conditions, frequent exacerbations, and require the use of
accessory muscles to breathe. They may have unstable blood pressure. All of
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the same diagnostic tests should be performed that were done for a Level 2
exacerbation. Patients will need to be in a special care or intensive care unit
because they are either very near respiratory failure or already in it. They have
organ dysfunction. They should have the same course of treatment as Level 2,
along with supplemental oxygen and assisted ventilation. They may need to be
on a beta-agonist. Patients are most at risk of dying from an exacerbation if
there is respiratory acidosis, need of a ventilator, and when significant diseases
are also present.
After an exacerbation is over, the possibility of relapse is greatest when patients
have very low FEV1 or when they need to increase bronchodilator or
corticosteroid use. If these patients have had three or more exacerbations in the
last two years, or if other diseases are present such as congestive heart failure,
coronary artery disease, or organ failure, they are also more at risk of relapse.
Topic Summary: For COPD patients, an exacerbation can consist of a
worsening cough, purulent sputum, wheezing, dyspnea, or fever. The intensity of
exacerbations can be classified according to one of three levels, with level 3
being the most severe and leading to respiratory failure. Although the exact
cause of an exacerbation is not always obvious, possible causes can include
infection, pollution, cold weather, as well as other co-existing diseases.
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Topic 7: Pulmonary Rehabilitation
Topic Introduction: Caregivers can lessen, and modestly reverse, the effects of
COPD through pulmonary rehabilitation. To be effective, pulmonary
rehabilitation must address and reduce the number of exacerbations affecting the
COPD patient. This topic outlines the features of a productive pulmonary
rehabilitation strategy.

Overview of Pulmonary Rehabilitation
Pulmonary rehabilitation is a central part of the management of COPD, and
research has shown that its positive impact lasts long-term. Numerous studies
have demonstrated that pulmonary rehabilitation:
•

Allows patients with dyspnea to function better in daily life

•

Improves tolerance to exercise

•

Improves long-lasting health status, including less fatigue and better
coping skills

•

Reduces ventilator-dependent patients and time spent on their apparatus

•

Reduces the length of hospital stays, the need for outpatient services, and
improves lung function

•

Combats cardiac de-conditioning and peripheral muscle weakness that is
common in COPD

•

Treats loss of body mass and poor coping skills

Pulmonary rehabilitation can shorten hospital stays; in fact, rehabilitation may
reduce the actual number of hospital visits. Reducing the number of days a
patient is hospitalized dramatically shortens recovery time since it is estimated
that for each day of hospitalization, the patient needs two or three days to regain
stamina.
With proper training and guidance, pulmonary rehabilitation can also help
patients avoid common pitfalls that can cause progression of the disease. For
example, dyspnea can produce anxiety. Naturally, patients will want to stay
away from situations that cause this fear, so they may not exercise or even
attempt to leave the home. However, breathlessness does not make COPD any
worse. In fact, if patients do not exercise and continue to perform normal daily
routines, they become increasingly out of shape. They find it harder and harder
to perform everyday activities. Pulmonary rehabilitation can help them work with
the feeling of dyspnea and its resulting anxiety.
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All in all, a pulmonary rehabilitation program can promote a healthy lifestyle,
ensure that patients follow recommended therapies, and encourage them to be
physically active. Although patients may not show an increase in FEV1 or alter
the long-term progression of the disease, pulmonary rehabilitation is effective in
relieving symptoms, increasing tolerance of exercise, and improving health
status.
NOTE: Medicare and other insurance plans offer different levels of coverage for
pulmonary rehabilitation. Programs can be costly, but the benefits have proved
to be a lower risk of death and a higher quality of life as patients take control of
their condition.

The Rehabilitation Team
The respiratory therapy team that will be working with the patient can include
physicians, nurses, respiratory therapists, physical therapists, speech therapists,
occupational therapists, dietetic staff, social workers, psychologists, pharmacists,
exercise physiologists, chaplains, and smoking cessation specialists. All team
members should be trained in basic life support techniques. Each of these
groups has information and expertise that can contribute toward the overall
improvement of patient life.

Assessment of Patient Needs
Pulmonary rehabilitation programs can benefit patients at all stages, not only the
ones in later stages. During the early stages, the individual can get help from
smoking cessation, nutritional therapy, and exercise programs. Some
components of the program may not be appropriate for all patients, especially if
there are other conditions present such as unstable angina, disabling arthritis,
acute cor pulmonale, severe pulmonary hypertension, or other severe comorbidities. Patients with psychiatric disease or diseases that interfere with
memory may need to be excluded.
Pulmonary rehabilitation programs should be individually tailored for the patient.
In addition to lung function testing, patients should be assessed to determine:
•
•
•

what symptoms cause the most problems for them
what limitations they are experiencing
what emotional difficulties they face

To combat body wasting, nutritional status should be evaluated. For the success
of the interventions, assessment should include how motivated the patient is to
undertake the treatment, the extent of his or her knowledge of the disease, and
their mental functioning. Patient knowledge and skills can be evaluated with
questions and demonstrations. Their limits of exercise tolerance should be
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determined. Medical history should be incorporated along with current
medications and medical tests such as blood tests, electrocardiograms, and
chest x-rays. Questions should be asked to determine what medical resources
they use: emergency room visits, hospitalizations, and physician visits.
Transportation and financial resources should be considered, and, of course,
smoking history is vital.
Rehabilitation can work with the most urgent needs of the patient. It can respond
to impairments such as dyspnea, hypoxemia, hypercapnia, and loss of ability to
exercise. Patients can learn that difficulties performing daily functions can be
reduced through management techniques. Rehabilitation can help when the
need for surgery arises, when chronic respiratory failure is present, and when the
patient has ventilator dependence. Patients and health care professionals can
join to prevent and manage acute care interventions. Issues related to age and
culture may be addressed. Assessment should be on-going since patient needs
will change, and patients should have input as to what the goals of the program
are. Families can be included in the program as well, in order to help support
their patient and to prepare them for the patient’s more severe COPD stages.
A follow-up on assessments that were made before pulmonary rehabilitation will
evaluate the effectiveness of the program. Data concerning patients’ general
physical conditions and their oxygen requirements will show if reconditioning
exercises and breathing techniques have resulted in progress. Feedback from
patients is valuable to see if their symptoms are better.

Exercise Conditioning and Respiratory Techniques
Exercise conditioning has been shown to improve patient health; therefore,
endurance, strength, and flexibility training of the lower and upper extremities
should be taught. COPD patients must learn how to conserve energy so that
they can perform basic living tasks.
There are several breathing techniques that patients can learn such as paced
breathing, pursed lip breathing (PLB), and diaphragmatic breathing (DB).
Controlled coughing helps manage the ineffective, exhausting cough that COPD
patients have. Sometimes, training of respiratory muscles is also included but it
has not been proven to improve functioning.
For paced breathing, patients take a breath, walk a few steps, then breathe out
and rest. Then they start the cycle again. For lifting, they hold the object,
breathe in, lift the object, and then breathe out. The breathing muscles are not
used at the same time as other muscles.
In PLB, the patient slowly breathes in through the nose for one count. With lips
pursed as if ready to whistle, the patient breathes out slowly for two counts.
Exhaling should be gentle, not forced or with use of abdominal muscles. This is
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repeated until the feeling of dyspnea improves. The PLB technique reduces
respiratory rate. It also improves PaO2 and reduces the PaCO2 in the arterial
blood gases. Studies have also shown that it is effective in helping some
patients with dyspnea; however, improvement is probably not due to the pursed
lips, but to the slower respiratory rate. This technique is successful because it
works with the problem of large airways narrowing when the patient exhales.
Only moderate and severe stages of COPD have this condition, so PLB should
be used by patients in those stages.
DB trains patients to breathe with the muscles of the diaphragm, not the chest.
This technique is more difficult to master and little proof has been found that it
has positive effects. It is likely that any improvement is due to a slower, deeper
breathing pattern.
Controlled coughing is more effective at removing mucus from the lung. The
steps to controlled coughing are to breathe in slowly and deeply, hold the breath
for two seconds, and cough twice with the mouth slightly open. The first cough
should loosen the mucus and the second one should expel it. Finally, the patient
sniffs shallowly and rests. Deep breathing after the cough can cause the mucus
to return into the airways.

Smoking Cessation
Nothing is more important to the prognosis of COPD than for patients to quit
smoking. While drugs can relieve the symptoms of COPD, discontinuance of
smoking can dramatically slow down the progression of the disease. Studies of
the relationship between lung function and smoking have shown that even
smokers with minimal damage to the lungs experience lung function
improvement once they quit smoking. They also have fewer lower respiratory
infections. People who continue to smoke have a much greater chance of having
low (60%) of FEV1/ FEV predicted.
Many patients who are reluctant to stop smoking
complain about the side effects of quitting, such as
weight gain. However, the potential harm of quitting
is minimal compared to benefits. Also, because
COPD causes wasting, weight gain resulting from
smoking cessation is not much of a problem. If
patients are concerned about the possibility of weight
gain, they may be a candidate for bupropion, which
can minimize weight gain along with nicotine
replacements, in particular brands of nicotine gum.
Everyone involved in patient care should advise
patients to quit, not just physicians. As a healthcare
professional, you should ask about the patient’s
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efforts to quit smoking at every visit. Try to gauge the patient’s
behavior and determine if he or she is at the stage where they are
ready to stick to a smoking cessation program. Offer to guide the
patient to appropriate assistance to quit.
A program targeting smoking cessation from many directions is
the most effective. In addition to nicotine replacement, patients
should attend support groups and use behavior modification.
The U.S. Department of Health and Human Services produces a
guideline for smoking cessation. Click the link below to view
these guidelines in pdf format.
http://www.care2learn.com/extra/documents/1189_smoking_cessation.pdf df

Initial Education for COPD Patients
To prepare for self-management, patients must first have an understanding of the
disease and its effects on the body. An initial explanation of COPD for patients
and family members should include the:
•

basics of lung function (including lung anatomy and physiology)

•

COPD disease process

•

changes that may develop as the disease progresses (such as sleep
disturbances, insomnia, and hypoxemia)

•

medical tests that are performed (including how to prepare for the
procedure, a description of the test, and interpreting of the results)

•

necessary hygiene (especially related to the bronchial system)

NOTE: COPD patients must be presented with information in a manner and in
terminology that they will understand.
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Education of Warning Signs
In addition to understanding the progression of the disease, COPD patients need
to be instructed on how to identify the following warning signs of exacerbations:
•

Unusual increase in dyspnea

•

Unusual changes in sputum, such as color (from clear to deep yellow,
brown or green) consistency, and increase or decrease in amount

•

Presence of blood in the sputum

•

Development of swelling of ankles

•

Unusual increase in feeling of fatigue or of ill health

•

Unexplained change in weight

•

Development of increasingly frequent morning headaches, light
headedness, restlessness, loss of libido and insomnia

•

Development of slurred speech or confusion

Education on Self-Management
In spite of the fact that COPD patients require frequent visits to health care
professionals, some of their care should be self-managed. They have the ability
to control, to a degree, exposure to infections. Therefore, COPD patients should
to be instructed to avoid places where they would be likely to encounter
contagious diseases. They should also be taught to avoid exposure to
environmental pollutants. Proper methods to clean therapeutic equipment should
also be explained. When patients can recognize the symptoms of an infection or
exacerbation, they may be able to begin antibiotics and corticosteroids. Early
treatment can prevent a hospitalization.

Guidance on Medication Use
The many aspects of medications should be explained to
COPD patients. They should know about the proper use of
inhalers, how often doses are to be administered, and what to
do if they miss doses. For example, bronchodilators should
not be doubled up, and antibiotics should be taken until the
entire treatment is finished. Oxygen use should be detailed
with warnings about the dangers of its use and smoking.
Oxygen flow rates should not be changed by patients.
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Medications that should not be taken along with COPD drugs should be outlined,
and drug side effects explained. Non-prescription products should be discussed,
such as vitamins, minerals, over-the-counter medications, and herbal remedies.

Nutrition Counseling
COPD patients should maintain a healthy diet because they have much greater
energy requirements. Not only do they need more energy to perform ordinary
activities, but patients tend to lose weight because they use 15% to 25% more
energy even when resting. Their breathing muscles can require up to 10 times
as many calories as a healthy person’s muscles. There is some debate as to
whether caloric supplements help, especially in stable COPD, but it has been
proven that patients with low BMI have a greater mortality rate. It is
recommended that patients drink enough liquids to keep the urine pale (except
for the first void of the morning), because increasing fluid intake can thin mucus.

Psychological Support
The emotional response a patient has to COPD is an important factor in the
progression of the disease and in mortality rates. Depression and anxiety occur
frequently when a patient faces the limitations of COPD. Patient education
programs, stress management, and support groups can address these issues.
Some rehabilitation treatments include family members too.
Topic Summary: Pulmonary rehabilitation involves a team of specialists who
work with patients to improve cardiac conditioning, muscle strength, and prevent
loss of body mass. This team works with the patients and educates them about
the COPD disease process and its management. Patients can be trained in
breathing techniques such as pursed lip breathing, and they also learn about
nutrition. Most importantly, they can take advantage of smoking cessation
interventions. In addition, emotional support is provided through coping skills.
Although patients’ lungs will continue to deteriorate, the process can be slowed
and sometimes show partial reversal. Pulmonary rehabilitation can ease
symptoms, allowing patients to function better in daily life and to have a
prolonged life.
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Topic 8: Special Considerations of COPD Patients
Topic Introduction: Depending on the severity of the disease, COPD patients
need to make lifestyle adjustments to accommodate their special health needs.
When properly performed, these adjustments can significantly improve the
patient’s comfort level and overall wellbeing. In this topic, you learn about
special considerations for improving, and protecting a COPD patient’s quality of
life.

Air Travel
Cruising in a commercial aircraft means that the patient will be breathing air with
less oxygen. Air cabin pressure is the equivalent of 5,000-10,000 feet in altitude.
The effect of this on the severe COPD patient is that PaO2 will drop an average
of 25 mm Hg. Sometimes, drops of over 30 mm Hg are seen at around 8,000
feet because of low atmospheric pressure. Even if patients are stable, they can
have dyspnea, cyanosis, right heart failure, and possibly pulmonary embolism.
Light physical exertion during a flight can make patients more likely to have an
exacerbation. Even small aircraft can have an effect on oxygen levels.
Before flying, patients should be assessed and an estimate should be made of
how much hypoxemia they will experience. The closer the testing is done to the
travel time, the more accurate it is, but it can be performed 2-14 days in advance.
Any co-existing diseases should be taken into account and oxygen prescribed, if
needed. The hypoxia inhalation test (HIT) and the regression formula can be
used to estimate the degree of hypoxemia.
During the HIT, the patient breathes in a gas mixture with a low level of oxygen
(15.1%). This mixture is the equivalent of aircraft air when cruising at 8,000 feet.
Arterial blood is taken to find out the level of hypoxemia. ECG monitoring may
also be done.
The HIT should be done whenever COPD patients have co-existing conditions
that are affected by hypoxemia, when patients have had problems with
hypoxemia and air travel in the past, and when patients are recovering from an
exacerbation. Some patients under-breathe while on oxygen and should also
have the test done. At times, patients may want to take the test to minimize their
worries about flying.
Regression equations also give an estimate of hypoxemia in the air. They are
based on a comparison between the patient and a group of patients with similar
cases. Members of the larger group have been studied and data collected to
determine their reaction to low air pressure. These calculations do not factor in
any kind of individual reaction that is different from the group. Regression
equations can help identify patients who may need further testing by HIT. These
equations use the FEV1/FVC or arterial PaO2 or both variables at sea level to
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predict in-flight PaO2. If the estimate is that PaO2 will be 50 mm Hg or less, HIT
should be performed.
PaO2 should be maintained above 50 mm Hg.
However, for patients who do not normally
achieve this level, the goal should be to
maintain saturation at whatever level is stable
for them at sea level. Patients cannot bring
their own oxygen onboard, and airlines vary as
to what devices they offer and what the flow
rates are. Advance arrangements need to be
made before the flight. If the patient is in the
air and needs oxygen, there is usually only a
small supply of emergency oxygen on board.
When making reservations, patients should ask the following questions:
•
•
•
•
•
•
•

Are passengers who need supplemental oxygen accepted onboard?
What are the charges for supplying oxygen?
Are nasal cannulas or masks provided?
What is the maximum oxygen flow rate?
What documents are required?
What does the individual need to do when they get to the airport?
If transporting his or her own oxygen equipment how is that arranged?

Sleep
What most people take for granted as a rejuvenating time is a serious event for
the COPD patient. Sleep changes the way everyone’s lungs work. Central
respiratory control, airway resistance, and muscle contraction are not the same
as during waking hours. For the COPD patient this can mean hypoxemia and
hypercapnia because of gas exchange disturbances. Rapid eye movement
sleep (REM) is when most of these changes take place.
Hypoventilation (not breathing enough) also occurs because during sleep the
lungs are not as responsive to signals controlling respiratory rate. Accessory
muscles that aid breathing do not work as hard during REM, and many COPD
patients rely heavily on these muscles. Oxygen desaturation during sleep is
usually due to the disease itself and not sleep apnea. Oxygen levels during
sleep can be lower than when the patient is exercising at a maximum level.
Some sleep problems may be related to drug side effects. Because of these
changes during sleep, patients are more vulnerable to abnormal heart rhythms
and pulmonary hypertension. Death can occur if the patient is already having an
exacerbation of the disease.
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COPD patients are more likely to report sleep disturbances than the general
population. They experience nightmares, insomnia, and daytime sleepiness.
Almost half of COPD patients say they have significant problems with sleep
quality. Not getting a good night’s rest makes patients even more fatigued during
the day. Even one night of poor sleep can have an effect on FVC and FEV1,
although the decrease in lung function is temporary and small.
The consequences of oxygen desaturation during sleep are severe. Patients
have higher daytime pulmonary artery pressure. They have abnormal heart
contractions and effects on the heart. During exacerbations, patients are more
likely to die, especially if they have hypercapnia. COPD patients are not more
likely to have sleep apnea, but if this condition co-exists, the problems associated
with not having enough oxygen are compounded.
Sleep disturbances are managed by improving the patient’s overall condition.
Measures are taken to reduce cough and dyspnea, allowing a more restful sleep.
Oxygen therapy helps, but is not recommended if hypoxia is only at night. Some
of the drugs that help this condition are: theophylline, anticholinergic
bronchodialtors and ipratropium. Hypnotic drugs, especially benzodiazepines,
affect breathing and should not be taken.
As a last measure, if oxygen and medications do not work, the patient can
receive oxygen with bi-level positive airway pressure or continuous positive
airway pressure (CPAP). Bi-level positive airway pressure is usually more
effective than CPAP since the main cause of night time respiratory failure is
hypoventilation.
Topic Summary: Management of COPD involves medication and treatments
that need to be increased, added to, and frequently reviewed as the disease
progresses. For air travel, HIT is performed to determine if oxygen is necessary
and, if it is, how much the patient needs. Arrangements for oxygen must be
made with the airlines well in advance. During sleep, especially REM sleep,
patients may have hypoxemia, hypercapnia, and oxygen desaturation. They can
risk heart problems and death. The problem can be addressed with medications
and oxygen. CPAP is used if other therapies do not work.
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Topic 9: COPD End of Life Issue
Topic Introduction: The beginning of the advanced stages of COPD is a
difficult time for patients and their families. Caregivers treating COPD patients
need to be able to identify the final stages of the disease so that arrangements
can be made early enough to adequately ease the progress of suffering. This
topic discusses details of the final stages of COPD and provides options to limit
the suffering of COPD patients and their families.

The Last Stages of COPD
COPD patients are disabled for a long period of time, but at some point chronic
care becomes palliative care. At this time, it is especially important that the
healthcare provider address more than just the patient’s medical needs. Equally
important are emotional, spiritual, and economic aspects of patient care.
Every patient needs to feel that he or she has dignity as a person. Hospice can
provide extensive support that is physical, emotional, and spiritual. Including
hospice care can prevent unnecessary admissions to the hospital. Unfortunately,
hospice services are not always called in time since many COPD patients have a
fatal exacerbation not too long before they had relatively good function. While
patients are in their last hours in ICU, friends and family close to them usually
want to be at the bedside. They also need to feel that the patient’s pain and
breathlessness are adequately controlled.
In the end, COPD usually results in death due to a complication such as
respiratory failure, pulmonary embolism, pneumonia, or cardiac arrhythmia.
Blood gas abnormalities are present: PaO2 decreases and PaCO2 may increase.
In the terminal stage of COPD, patients have disabling cough, extreme fatigue,
and dyspnea along with anxiety and depression. They may be in pain and have
incontinence, nausea, and bed sores.
Some of the events that commonly occur at end-stage COPD are:
•

Acute respiratory failure: Acute respiratory failure is defined as PaO2
less than 50 mm Hg or a PaCO2 greater than 50 mm Hg during an
exacerbation. The patient will have cyanosis, unless oxygen therapy is
given. In order to breathe, the patient is fully using all accessory
respiratory muscles. Other signs are ankle swelling and an increase in
jugular venous pressure.

•

Cor pulmonale: This is the result of pulmonary hypertension and is a
serious development that is frequently seen in end stage COPD. The right
ventricle of the heart has to pump against high blood pressure in the
arteries or veins of the lungs in order to send blood to them. Stress
eventually causes the right ventricle to fail. There is often so much
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diseased tissue between the heart and the anterior chest wall that heart
sounds are distant. Signs of severe complications such as pulmonary
hypertension and right ventricular hypertrophy cannot be heard. Patient
signs are edema of the ankles, cyanosis, and elevation of jugular venous
pressure.
•

Pneumothorax: Pneumothorax is when lung tissue has collapsed due to
air entering the pleural space between the chest wall and the lungs. A
COPD patient with pneumothorax will more than likely have severe
dyspnea and be entering acute respiratory failure. When patients
experience dramatic worsening of their condition, this collapse may be the
cause.

•

Hypercapnia: Hypercapnia exists when there are high concentrations of
CO2 in the blood, and is often found with hypoxemia in end-stage disease.
Symptoms are a morning headache and, in some patients, weight loss.

•

Erythrocytosis: Erythrocytosis is excess red blood cells, usually defined
as a hematocrit greater than 55%.

Advance Directives
Exacerbations are common in end-stage
COPD. The health care provider should
discuss with patients the possibility of longterm ventilator use. Before this need arises,
patients should make the decision whether or
not to receive mechanical ventilation or other
measures to prolong life.
COPD patients in acute respiratory failure are
more likely to die if mechanical ventilation is
required. Some patients, once placed on
mechanical ventilation, are not likely to be
weaned off. These individuals may want
withdrawal of life support if they are ventilator dependent and respiratory
treatments are not working. If the patient has made his or her wishes known,
these choices must be respected by healthcare professionals.
Informed patients are better able to make decisions. They should understand
what life support entails and what results they can expect. Choices they may
have to make and different possible outcomes should be explained to them.
Time-limited trials of treatment should be considered. During trials, interventions
are given for a certain length of time, and then discontinued if they are not
effective.
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Patients should have an understanding of palliative care. Palliative care can give
relief from pain, support the patient in emotional and spiritual needs, and help
patients live as actively as possible. It can also give support to family and
friends. Arrangements need to be made to ensure patient wishes are honored
and family members, friends, and health care providers should be informed of
decisions.
The National Hospice and Palliative Care Organization (NHPCO) has statespecific advance directives at: http://www.caringinfo.org . No lawyer is required
to help with these free forms. NHPCO periodically updates directives when state
laws are changed. In order to be valid, a directive should be used for the state in
which the patient is receiving health care. If the patient is spending time in
different states, it is better to have directives for each state.
An advance directive includes:
1. A living will, to document the patient’s decisions on medical treatment at the
end of life, and
2. A medical (or healthcare) power of attorney, to name someone to make
healthcare decisions when the patient cannot.
Some patients want to keep control of decisions and not assign a healthcare
proxy. Others may want a proxy (sometimes called an agent, surrogate, or
attorney-in-fact) to make decisions when they no longer can.
Agents have many responsibilities to provide for the patient. In most states,
agents can make decisions for the patient when he or she cannot make
decisions, even if it is not at the end of life. Agents are an advocate for the
patient and may see medical records. Agents should make sure the patient’s
wishes are followed and may need to interpret what the patient would have
wanted. They may meet with the patient’s physician.
Having a living will, in addition to a healthcare agent, has several advantages:
1. Patients can refuse treatment they do not want or say what specific
treatments to perform.
2. Personal instructions can sometimes be added to the declaration.
3. If the agent is not available or is unwilling to act, the living will spells out how
the patient is to be treated.
4. Sometimes the agent’s decisions are challenged or the agent needs
reassurance during a stressful time, so the living will supports the wishes of the
patient.
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The advance directive becomes legal when signed by two witnesses who are not
related to the individual by blood or marriage. In addition, witnesses cannot be
entitled to any part of the estate, whether by will or law.
The patient must be competent to make decisions when the document is written.
Other requirements and restrictions may vary depending on state law. Advance
directives do not expire, but they can be revoked. They are revoked in different
ways, depending on the state. The patient may be able to say the document is
no longer valid, or it may be destroyed. Sometimes another document is written
saying that the first is revoked. Cancellations usually become effective when the
patient’s doctor is notified. The doctor then includes the information in the
patient’s file. Some states require the Secretary of State to keep a registry where
these documents can be kept.
As mentioned earlier, COPD patients sometimes have problems with depression.
In one study, patients with many depression symptoms were less likely to want
CPR. If depression gets better, whether on its own or with help, patients may
need to update advance directives and reevaluate their feelings about CPR and
mechanical ventilation.
In spite of the fact that the patient has an advance directive, it is important to
keep in mind that if an ambulance arrives, emergency personnel are required to
give CPR. If patients do not want to be resuscitated, caretakers must be trained
on how to act in emergency situations. In some states, a non-hospital “Do Not
Resuscitate” order can be filled out and signed by the patient’s physician.
An advance directive becomes effective when life-sustaining treatment makes
the dying process longer. State laws vary, but usually at least two physicians
must agree that the patient is terminal and cannot make his or her own medical
decisions.
Topic Summary: The cause of a COPD patient’s death is often due to a
complication and is so sudden that hospice usually is not called in. The patient
may have acute respiratory failure, cor pulmonale (failure of the right ventricle of
the heart), or pneumothorax (collapsed lung tissue). Abnormally high
concentrations of CO2, called hypercapnia, and excess red blood cells, called
erythrocytosis, are often present.
Patients should be encouraged to address end-of-life issues, such as the need
for long-term ventilation. They should be informed of the nature of palliative care,
and should have an advance directive. A living will gives the details of what
treatments they want and under what conditions. A medical power of attorney
gives another person the right to make medical decisions and enforce the
patient’s wishes.
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Further Reading
Position papers have been issued in the past by the American Thoracic Society
(ATS) and the European Respiratory Society (ERS). These two societies have
revised and combined their efforts into a web-based document that can be easily
updated. It includes standards for the diagnosis and management of COPD for
clinicians, along with a patient section designed to educate about characteristics
and treatment of the disease. The site is located at http://wwwtest.thoracic.org/copd/
Smoking cessation information is sponsored by many countries. A clinician’s
guide to treating tobacco use and dependence by the United States Department
of Health and Human Services is available at:
http://www.surgeongeneral.gov/tobacco .
The Canadian government has information on smoking cessation at:
http://www.hc-sc.gc.ca/hecs-sesc/tobacco/index.html
The United Kingdom’s National Health Service provides the following site:
http://www.givingupsmoking.co.uk
The National Guideline Clearinghouse (NGC) has a guideline synthesis and
comparison of three major guidelines. The three represented are:
1. GOLD
2. Finnish Medical Society Duodecim
3. The National Collaborating Centre for Chronic Conditions (a collaborating
center for the National Institute for Health and Clinical Excellence).
These guidelines are all very broad in scope and include recommendations for
the diagnosis, management of COPD and exacerbations. NGC’s two part
comparison documents are available at:
http://www.guidelines.gov/compare/synthesis.aspx
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COPD (#1189A)
Learner Assessment
1. Which of the following contributes most to COPD?
a.
b.
c.
d.

hyper-reactive airways
pack years
childhood respiratory infections
passive smoke

2. COPD:
a.
b.
c.
d.

involves abnormal inflammation
is a result of excess red blood cells
is not a progressive disease
can be prevented by use of antibiotics

3. Which of the following may signal the existence of Asthma?
a.
b.
c.
d.

airflow obstruction
chronic bronchitis and emphysema
bronchodilator reversibility
dyspnea

4. Which of the following statements is true?
a.
b.
c.
d.

Asthma is not generally reversible and COPD is.
Asthma and COPD are not generally reversible.
Asthma and COPD are both generally reversible.
COPD is not generally reversible and asthma is.

5. The most valuable test in diagnosing and monitoring COPD is:
a.
b.
c.
d.

body plethysmography
diffusion test
spirometry
radiography

6. Hypercapnia is caused by:
a.
b.
c.
d.

above normal PaCO2
above normal pH
above normal PaO2
above normal HCO3
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7. Medications that relax the smooth muscles of the airways and make breathing
easier are:
a.
b.
c.
d.

corticosteroids
mucolytics
expectorants
bronchodilators

8. A method of medicine delivery that requires patients to keep track of how
many doses they have used is the:
a.
b.
c.
d.

metered-dose inhaler
dry–powdered inhaler
spacer
nebulizer

9. The following device must be surgically implanted:
a.
b.
c.
d.

nasal cannula
reservoir cannula
add-on device
transtracheal catheter

10. The follow is NOT a benefit of long-term oxygen therapy (LTOT):
a.
b.
c.
d.

reduced lung tissue damage
reduced stress on the heart
better mental functioning
better absorption of medications

11. The most important risk factor for COPD is:
a.
b.
c.
d.

age
smoking
poverty
occupational exposure to irritants

12. This technique is more difficult to master and little proof has been found that
it has positive effects:
a.
b.
c.
d.

diaphragmatic breathing
pursed lip breathing
exercise conditioning
smoking cessation
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13. Which statement is NOT true?
a. Discontinuance of smoking can dramatically slow down the progression of
COPD.
b. Even smokers with minimal damage to the lungs experience lung function
improvement once they quit smoking.
c. Lower respiratory infections usually increase once a patient quits smoking.
d. Because COPD causes wasting, weight gain resulting from smoking
cessation is not much of a problem
14. Exacerbation of COPD can be triggered by:
a.
b.
c.
d.

infection, pollution, and cold weather
high levels of oxygen saturation
NPPV
dyspnea

15. A non invasive type of ventilation is:
a.
b.
c.
d.

an endotracheal tube
a tracheotomy tube
NPPV
BODE

16. In general, COPD patients are more likely to have complications when
surgery is near:
a.
b.
c.
d.

the throat
the diaphragm
any internal organ
the extremities

17. COPD can cause a heart problem called:
a.
b.
c.
d.

pneumothorax
ertrocytosis
cor pulmonale
cyanosis

18. A living will can do the following in any state:
a.
b.
c.
d.

help direct emergency personnel when an ambulance is called
spell out how the patient wishes to be treated at end-of-life
give directions on how to distribute the patient’s assets
force a patient to accept treatment
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19. COPD is a burden:
a.
b.
c.
d.

for the entire world
primarily for the United States
only in affluent countries
only among women

20. One of the ways that women react differently to COPD and its treatment is:
a.
b.
c.
d.

women are more likely to die when they are on LTOT and steroids
women tend to have higher hospitalization rates
women are more likely to have collapsed lung tissues
women are more likely to have difficulty weaning from a respirator
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