PAH Overview

What is PAH?
Pulmonary arterial hypertension (PAH) is a serious condition that causes
high blood pressure in the blood vessels that connect the heart and the lungs.1
Although PAH is considered a rare disease, it can affect anyone, regardless
of age or ethnic background.1,2 PAH is believed to affect 2 to 4 times more
women than men.2

Cardiovascular system
To understand PAH, you need to know how the cardiovascular
system works when it is healthy.
The blood vessels: The pulmonary arteries
are blood vessels that carry blood from your
heart to your lungs. Healthy blood vessels
are open and elastic, which allows for
efficient blood flow. In healthy blood vessels,
blood can pass easily from the right side of
the heart, through the pulmonary arteries,
and into the lungs, ultimately circulating
oxygen-rich blood to the rest of the body.3
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The heart: In a healthy heart, the right side
easily pumps oxygen-poor blood through
the pulmonary arteries to the lungs where
the blood picks up oxygen. This oxygen-rich
blood then flows to the left side of the heart
where it is pumped out to the body.3

What is PAH?

At Janssen, we believe that knowledge is power. When you understand your condition,
you have the power to ask the right questions, make informed decisions, and get the most
from your healthcare team and your therapeutic options. That’s our goal in PAH education
and that’s KNOWLEDGE IN ACTION.

Pulmonary circulation
Lungs

The right
ventricle pumps
oxygen-poor
blood to the
lungs via the
pulmonary
artery.3

Oxygen-poor
blood travels
to the heart,
which then
recirculates to
the lungs.3

The blood picks
up oxygen
as it travels
through
the lungs.3

The left
ventricle sends
oxygen-rich
blood into
the body.3

Heart
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THE EFFECTS OF PAH ON HEALTHY ARTERIES4

When PAH develops…

Healthy artery:

Because the artery is
open and flexible, blood
will flow easily.

In PAH, there are changes in the body that cause the pulmonary
artery walls to become stiff and thick. These thickened walls cause a
tightening or narrowing of the arteries. As the disease gets worse, the
thickened artery walls form scar tissue.4
These changes increase resistance in the blood vessels and make it
difficult for blood to flow. The result is PAH—a serious condition where
there is continuous high blood pressure in the pulmonary arteries.1

Initial signs of PAH:

As the artery begins
to narrow, blood flow
becomes more difficult.

Worsening signs of PAH:

As PAH progresses, the artery
wall becomes thick and stiff,
which limits blood flow.
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PAH and the
right side of the heart
With the higher blood pressure of PAH, the right side of the heart must
pump harder against the greater resistance in the pulmonary arteries.
Typically, the muscles of the heart grow thicker as they work harder.5
This thickening means the right side of the heart becomes larger and
takes up more space. The enlarged right side of the heart begins to
press against the left side. This pressure makes the left side less able
to function and circulate blood out to the rest of the body.5

A HEALTHY HEART VS A HEART WITH PAH

Healthy heart:

In a healthy heart, the right side easily pumps
blood through the pulmonary arteries to the
lungs, where it can pick up oxygen.3

As this cycle continues, the heart keeps getting larger and becomes
less flexible, resulting in smaller amounts of oxygenated blood getting
pumped to the rest of the body. These changes to the heart and
circulation cause the symptoms of PAH.5
The strain of this overload on the right side of the heart can become
too great and may result in what’s called “right-heart failure.” In these
cases, the right side of the heart is not working as well as it should,
which reduces blood flow.5

Normal
right ventricle
Normal
left ventricle

Heart with PAH:

As the right side of the heart grows thicker, the
left side shrinks. This makes it harder for the
left side to pump blood to the body, making the
PAH symptoms worse.4

Enlarged
right ventricle
Smaller
left ventricle
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PAH and body chemistry
With PAH, there may be imbalances in 3 naturally occurring
substances found in the body: endothelin (en-doe-THEE-lin),
prostacyclin (pros-tuh-SY-klin), and nitric oxide. These imbalances
may contribute to changes in the blood vessels.1

In PAH, there is too much endothelin, which
may cause arteries to tighten, excess cell
growth, and inflammation1...

Pulmonary
hypertension (PH)
vs
pulmonary arterial
hypertension (PAH)
You may wonder what the difference is between PH and PAH.
Pulmonary hypertension (PH) is a broad term used for any condition
in which the blood vessels of the lungs have high pressure. There are
many types of PH with many different causes.5

...the body may not make
enough prostacyclin,
which may cause arteries
to narrow1
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...the body may not make
enough nitric oxide, which
may lead to tightening of
the arteries.1

Pulmonary arterial hypertension (PAH) specifically affects the pulmonary
arteries of the lungs, causing them to tighten and stiffen. This impairs
the heart’s ability to deliver oxygen throughout the body, resulting in
shortness of breath, constant tiredness, and other ongoing symptoms.5,6
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Causes of PAH

Types of PAH

PAH can occur without a known cause. However,
some things are known to cause the condition.
These include drugs and toxins, certain diseases
(such as scleroderma or certain defects of the
heart), and HIV infection. PAH can also run
in families.7

The World Health Organization (WHO) created its classification system
based on the causes of PH. The WHO is an international authority on
health definitions and disease information.
In this system, PH is divided into 5 WHO groups. The first group, or WHO
Group 1, is otherwise known as pulmonary arterial hypertension (PAH).
The types of PAH in WHO Group 1 include7:

Type of PAH

What causes it?

Idiopathic PAH (IPAH)

No apparent cause.

Heritable PAH

A faulty gene is passed on through the
family, causing PAH to develop over time.

Drug- and
toxin-induced PAH

Certain drugs and toxins have been linked
to the development of PAH.
Examples include:
• Aminorex
• Fenfluramine
• Toxic rapeseed oil

PAH associated
with other diseases
and conditions

Includes those born with a hole in the
heart between the left and right sides,
connective tissue diseases, HIV infection,
and portal hypertension.

To learn more, visit the National Heart Lung and Blood Institute at
https://www.nhlbi.nih.gov/health/health-topics/topics/pah/types.
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Most common symptoms

The symptoms of PAH are not specific and can be easily confused
with those of other conditions, such as asthma or other lung diseases.
Often a diagnosis may be delayed for months or even years. By then,
PAH may be relatively advanced. This is why an early diagnosis is
so important.1,8,9

PAH reduces the amount of oxygen you get and puts more strain
on your heart. This is what causes the symptoms of PAH.4 These
symptoms may be mild at first, but may get worse over time.5,6
Patients with unmanaged disease are likely to feel shortness
of breath and can have trouble walking even a short distance.5,6
Treatments are available to help reduce these symptoms.9

You can help your doctor to diagnose PAH. Listen to
your body and track how your activity level changes
over time.

Diagnosing PAH

Diagnosing PAH

Signs of PAH9
• Shortness of breath

• Chest pain

• Constant tiredness

• Dizziness

• Swollen ankles or legs

• Fainting

It is a good idea to remain familiar with these signs.
If you think you may have PAH, you should contact
your healthcare provider.
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Making a diagnosis

Right-heart catheterization

Once symptoms are detected, there is an array of diagnostic tests
that your healthcare provider may want to use. For an accurate
diagnosis to be made, certain tests may be performed to rule out
other conditions or to confirm PAH.5

Right-heart catheterization is the only test that can confirm a diagnosis
of PAH.1 With this test, your doctor can determine if you have PAH or if
your symptoms are being caused by a different problem.1,6
What does it measure?

Diagnostic test5

Purpose of test5

Chest x-rays

May show enlarged pulmonary arteries.

Electrocardiogram
(ECG)

May show changes in heart rhythm, which may
indicate damage to the heart.

Doppler
echocardiogram

May detect abnormal pressure and flow rates
in vessels of lungs and heart. Typically, will
show right heart chamber growth, amount of
blood pumped out by the heart, and abnormal
heart function.

Lung scan

Rules out pulmonary blood clots or
lung disease.

Pulmonary
function test

Rules out other lung diseases.

Formal sleep study

Rules out sleep apnea—a sleep disorder
caused by infrequent breaths, shallow breaths,
or pauses in breathing during sleep.

Laboratory tests

Rule out other conditions.

Right-heart
catheterization

Is necessary for a doctor to make a definitive
diagnosis of PAH and to determine the severity
of PAH.

Right-heart catheterization measures the blood pressure in your pulmonary
arteries and the chambers of your heart. It also measures the amount of
oxygen in your blood and how much blood your heart can pump per minute.1,6
RIGHT-HEART CATHETERIZATION PROVIDES
A DEFINITIVE DIAGNOSIS OF PAH
Catheter

Pulmonary
artery

Right atrium

Right
ventricle
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What is functional class?

Your goals and progress

Once a diagnosis of PAH is confirmed, functional class is determined.
The functional class system shows the severity of your disease
according to your symptoms. Healthcare teams use functional class to
make important decisions about treatment.6

Your treatment goals

Functional classifications of PAH6

Functional Class I

No symptoms with ordinary physical activity.
Activity example: Walking

Functional Class II

Symptoms with ordinary physical activity.
Slight limitation of physical activity.
Activity example: Walking

Functional Class III

Symptoms with less than ordinary physical
activity. Significant limitation of physical activity.
Activity example: Putting away dishes or
folding laundry

Functional Class IV

Symptoms with any ordinary physical activity
or even at rest.
Activity example: Resting or sitting in a chair

The lower the functional class number, the less severe the symptoms
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As you begin treatment, it’s helpful to have specific goals to let you know
how well you are managing your PAH. Be sure to talk to your doctor
about both short- and long-term goals5:
• Short-term treatment goals can include:
– Keeping your symptoms from getting worse
– Being able to perform daily physical activities
without shortness of breath
– Feeling less physically tired
– Having a less rapid heartbeat
• Long-term treatment goals can be:
– Delaying progression of the disease
– Maintaining or improving your functional class
– Staying out of the hospital

The 6-minute walk test
The 6-minute walk test (6MWT) is a simple test that your healthcare
team may use to track your treatment progress by measuring how far
you can walk in 6 minutes.
Your doctor may give you this test at various times throughout your
treatment. The results can tell you how severe your disease is and how
well you are responding to treatment.1
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Treatment options

Additional support therapies

While there is no known cure for PAH, there are treatment options
available specifically made to help manage the disease.

Because PAH is a severe and chronic disease, treatment can be complex.
Many treatments are not specifically for PAH, but they may help to
improve associated symptoms. These are generally called background
therapies. Doctors often prescribe medications for other conditions
associated with PAH. These medications may include1,6:

Various PAH medications can address the imbalances of 3 substances
that naturally occur in the body: endothelin, prostacyclin, and
nitric oxide.1
Only your doctor can determine which medication is right for you.

• Anticoagulants—to prevent blood clots in the lungs
• Digoxin—to help the heart pump more effectively

Prostacyclin1

Imbalances in prostacyclin levels may cause blood
vessels to narrow, which can lead to an increase in
blood pressure in the blood vessels that connect
the heart and the lungs.

Nitric oxide1

Nitric oxide helps relax blood vessels and helps
inhibit blood vessel stiffening and hardening.
Imbalances in this chemical can lead to high blood
pressure in the blood vessels that connect the
heart and the lungs.

• Inhaled oxygen—to make more
oxygen available to the blood

Treatment options
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Endothelin1

Imbalances in endothelin levels may cause blood
vessels to narrow and tighten, which can lead to
higher blood pressure in the blood vessels that
connect the heart and the lungs.

• Diuretics—to reduce fluid in the body
and reduce swelling in the feet and legs

Living with PAH
When you are first diagnosed with PAH, it’s common to be
overwhelmed with feelings of uncertainty and shock. You probably
have a lot of questions about the disease.

Remember to talk with your healthcare team before making any of
these lifestyle changes. They are most familiar with your history and
can give you the best advice.

Coping with PAH requires understanding your disease
and knowing how to live with it. You may need to adapt by making
lifestyle changes.

• Your diet It’s important that you eat a wholesome diet and get proper nutrition
to keep your energy level up. A heart-healthy diet should include fresh fruits
and vegetables, whole grains, and lean chicken and fish. Limit fatty meats and
sodium intake.10 Your healthcare team can help you plan the best diet for you.
Always be sure to ask your healthcare provider before changing any part of
your routine.
• Working Having PAH doesn’t mean you have to quit your job. Many people
with PAH go to work and are very productive. Still, PAH may affect your ability
to perform your job, so talk with your healthcare provider, monitor your onthe-job performance, and be sure you inform your employer of any changes
that need to be made.
• Activity Talk to your healthcare provider about whether starting or continuing
an exercise program is right for you. While certain physical activities may put
too much strain on the heart and lungs, many patients with PAH benefit from
some level of physical activity.6
• No smoking If you smoke, you should consider quitting. People with PAH
should consider not smoking as it may contribute to breathing difficulties
caused by PAH, and also may cause the already narrowed blood vessels in
your lungs to tighten even more.
• Your sex life Ask your healthcare provider if there are any limitations.
• Pregnancy The strain of pregnancy can be very dangerous for a woman with PAH,
and some PAH medications can cause birth defects.5

Living with PAH
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Traveling with PAH

Making the most of therapy

Here are some helpful suggestions11-13:

As a patient with PAH, not only is working with a doctor essential,
acceptance is important—acceptance of the diagnosis, acceptance of
the lifestyle changes, and acceptance of the commitment to a treatment
regimen. Much of what to expect for the future can depend on attitude
and perspective.

• Check with your healthcare provider before traveling and tell him/her about
any changes you might have to make to your routine.
• Ask your healthcare provider for a letter explaining your medical condition and
treatment plan (for example, medicine, oxygen requirements, etc). Have the
letter handy in case of an emergency.
• Be sure your method of travel offers an opportunity to plug in and use,
or recharge, any medical device you may need.
• Bring a cell phone and provide any travel companions with emergency
instructions and phone numbers.
• Check with the airline before flying to see if it requires advance notice
about bringing oxygen or other medical devices. Try to inform them of your
condition well in advance. And ask your healthcare provider if you should use
supplemental oxygen while waiting in the airport.
• Be aware of the humidity levels at your
destination as they may affect symptoms.
• Find out ahead of time if your destination is at a
much higher altitude than your home. Altitude
affects air density and may make it more difficult
for you to breathe.
• Be sure to pack extra medicines and supplies
and keep them in your carry-on luggage.
• Identify a PAH center near your travel destination
in case of emergencies.

To help you deal with the new demands of your condition and therapy,
there are certain things you can do to help yourself:
• Think positively A PAH diagnosis does not have to change your entire life or
the relationships you have with others. Yes, there will be adjustments, but you
will still be you!
• Enjoy each day Take each day as it unfolds, and look for the pleasure in every
little thing.
• Get involved Be proactive and go to every healthcare provider visit ready
to discuss your questions, concerns, side effects, and progress. Share
your feelings and frustrations. Make a list, and don’t be embarrassed to
ask questions.
• Know your treatment options Although there is no known cure for PAH,
understand that there are treatment options available that you can discuss
with your healthcare provider.
• Involve your family and friends Educate them on PAH and involve them in
your treatment and healthcare provider visits; the more they know, the more
they can help.
• Keep a journal This helps you track your progress, any complications, and
positive results. It also serves as an outlet for your feelings. Make a note of
what you are able to do each day. This will help your doctor to determine how
active you’ve been since your last visit.

Advanced planning is key. You
can have PAH and still travel!
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Community support
Being diagnosed with PAH can be overwhelming at times, and it’s hard
to know just where to start. It’s important to remember that you’re
not alone. There is a network of support available to you that includes
medical professionals, patients like yourself, family, and caregivers.

Resources for the patient with PAH
The following resources are great places to start for PAH information, news, and
ideas on how to get involved with the PAH community.
Pulmonary Hypertension Association
Sponsors over 200 support groups
and hosts online chat rooms
www.phassociation.org
1-301-565-3004
Scleroderma Foundation
Provides support, education, and
research for scleroderma patients
www.scleroderma.org
1-800-722-4673
American Lung Association/Blue Lips Foundations
Source for lung health education, lung disease research,
support, programs, services and advocacy
1-800-586-4872
lung.org

With the right attitude, support, education, and
knowledge, you can lead a productive life while
managing your PAH.
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NOTES
Use this section to record important notes about PAH or your treatment.

Notes
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