
Pulmonary Hypertension

& SICKLE CELL DISEASE



ABOUT PULMONARY HYPERTENSION 
 
Pulmonary hypertension (PH) is a complex and often 
misunderstood disease. The term PH simply means high blood 
pressure in the arteries of the lungs. In regular hypertension — also 
known as high blood pressure or systemic hypertension, which you 
can check with a blood pressure cuff — the pressure in the arteries 
of the entire body is higher than it should be. In PH, the blood 
vessels specifically in the lungs are affected. They can become stiff 
and narrow, and the right side of the heart must work harder to 
pump blood through them. There are five groups of PH based on 
different causes. 

Each form of PH is different, so it is important for newly diagnosed 
patients to find a PH specialist who can accurately pinpoint what is 
causing their PH. They then can develop a treatment plan for that 
specific type as soon as possible after a confirmed diagnosis. Every 
individual with PH is different, and new research with the potential to 
improve the outlook for people living with this disease is conducted on a 
continual basis. Once in the care of a PH-treating health care team and 
on appropriate therapy, individuals with PH can live for many years. 

Normal mean pulmonary 
artery pressure is between  

8-20 mmHg at rest. 
Pulmonary hypertension is 
defined as a resting mean 
pulmonary artery pressure 

at or above 25 mmHg.

PH, or high blood pressure in the lungs, 
frequently results from a narrowing of the 
small blood vessels in the lungs, which 
leads to a larger right side of the heart.



SICKLE CELL DISEASE-ASSOCIATED 
PULMONARY HYPERTENSION
Sickle cell disease (SCD), a type of inherited anemia (shortage of healthy 
red blood cells), is characterized by abnormally shaped red blood cells. 
Sickle cells (named for the sickle, or crescent shape, of the malformed 
blood cells) have decreased flexibility, meaning they easily break or 
get stuck in blood vessels. This can result in a number of life-long 
complications to many organs in the body, including the lungs. PH is 
an increasingly recognized complication of SCD. Studies show that 
approximately 6 to 11 percent of adults with SCD develop PH,1,2 and 
other studies suggest that PH is the greatest risk factor for death in the 
aging population of patients with SCD.2,3  

1 Parent F, et al. N Engl J Med, 2011; 365(1): 44-53.
2 Mehari A, et al. JAMA, 2012; 307(12) 1254-1256.
3 Mehari A Fau-Alam S, et al. 1535-4970.
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PH can occur in several different 
ways in SCD, including through 
problems with the left side of the 
heart, obstructive sleep apnea 
(problems with breathing during 
sleep) and blood clots in the lungs. 
However, the most concerning cause 
of PH in SCD is related to the blood 
vessels in the lungs. Recent autopsy 
studies suggest that up to 75 percent 
of sickle cell patients have changes in 
the lung blood vessels at the time of 
death, signifying either the presence 
of PH or alterations that could lead to PH. One possible explanation 
 is that the increased breakdown of red blood cells within the blood 
vessels in the lungs causes inflammation and a decrease of nitric  
oxide (a substance that causes relaxation of the blood vessels). This 
causes constriction and narrowing of the small arteries of the lungs,  
leading to PH.

The symptoms a person with PH experiences are nonspecific and 
include shortness of breath with activity, increased fatigue, swelling 
of the ankles, legs or abdomen, chest discomfort or pain, and light-
headedness and fainting. In SCD, these symptoms can be mistakenly 
attributed to other problems, particularly anemia associated with sickle 
cell disease. Because the symptoms of PH can be mild initially, it is very 
important for someone with SCD to share any of these symptoms with 
their doctor. 

The symptoms a person 
with PH experiences are 
nonspecific and include 
shortness of breath with 

activity, increased fatigue, 
swelling of the ankles, 

legs or abdomen, chest 
discomfort or pain, and 

light-headedness  
and fainting. 



Individuals with SCD are more likely to 
develop PH, and those who suffer from 
PH are at a higher risk of death than 
SCD patients without PH. Therefore, a 
doctor may want to perform screening 
tests to make sure someone with SCD 
does not have PH, even if they do not 
have symptoms. An echocardiogram is 
an important screening test to check for 
possible PH in SCD patients and can 
evaluate for abnormal heart function or 
an elevated estimate of pulmonary artery 
pressure. Elevated pulmonary artery 
pressures on echocardiography occur in one-third of adults with SCD, 
although not all of these patients will actually have PH. If the screening 
echocardiogram is abnormal, it should be followed up with additional 
tests to confirm the results. A blood test called the NT-proBNP 
(N-terminal pro b-type natriuretic peptide) or BNP (brain natriuretic 
peptide) also can be used to screen for PH in SCD. Ultimately, a right 
heart catheterization is the test necessary for diagnosing PH and 
determining the cause and severity. The diagnosis cannot be made 
without a right heart catheterization. 

SCREENING FOR  
SCD-ASSOCIATED PH



TREATMENT OPTIONS FOR  
SCD-ASSOCIATED PH
In March 2014, the first clinical guidelines for the diagnosis and 
treatment of SCD-associated PH were published in the American 
Journal of Respiratory and Critical Care Medicine,4 representing the 
efforts of 23 adult and pediatric hematologists, pulmonologists and 
cardiologists. Both these guidelines and the Pulmonary Hypertension 
Association (PHA) recommend that a PH specialist working with a sickle 
cell doctor evaluate every person suspected of having PH, and that PH 
must be accurately diagnosed by a right heart catheterization. A right 
heart catheterization not only helps establish the type and severity of 
PH, it also helps physicians determine the appropriate treatment.

Regardless of the type of PH someone with SCD may have, PHA 
recommends that they receive the best possible treatment of their sickle 
cell disease. Sometimes this may include the use of the medication 
hydroxyurea or chronic blood transfusions. It is very important that 
other identified causes of SCD-associated PH, such as blood clots in 
the lungs and obstructive sleep apnea, are treated. Controlling the SCD 
and other problems that may contribute to the development of PH likely 
prevents the PH from worsening. While there are no drugs approved 
specifically to treat SCD-associated PH, SCD patients with PH 
attributed to the blood vessels of the lungs may respond to medications 
that have benefitted patients with World Health Organization Group 1 
PH (pulmonary arterial hypertension, or PAH).1, 3, 5 Regardless of what 
treatments are recommended for persons with SCD-associated PH, 
they should continue to follow up with their health care teams to monitor 
their progress throughout treatment. 

1 Klings ES, et al. Am J Respir Crit Care Med. 2014;189(6):727.
2 Fonseca GH, et al. Eur Respir J. 2011.



ABOUT THE PULMONARY 
HYPERTENSION ASSOCIATION
The Pulmonary Hypertension 
Association (PHA) is a community of 
individuals with PH, caregivers, families, 
medical professionals and researchers 
who work together to empower people 
battling the disease, while supporting 
research toward improved treatments. 
PHA was the first organization in 
the world dedicated to providing 
comprehensive PH patient and caregiver support, medical education, 
research and services that improve patients’ quality of life.

PHA facilitates more than 200 active support groups around the country 
and serves as a model for more than 85 international PH organizations. 
In addition to in-person support, PHA offers a telephone support line, 
an email mentorship program, educational patient programs and a 
variety of print and online publications. Every two years, PHA hosts 
its International PH Conference and Scientific Sessions, which brings 
together nearly 1,500 individuals with PH, caregivers and medical 
professionals to share information on the latest research, treatments and 
lifestyle coping tips. 

PHA also has provided more than $8 million for PH research and offers 
continuing education programs for medical professionals through the  
PHA Online University and an in-person CME program. 

PHA would like to thank the following members of the  
PH medical community for their work in the writing, review and  

development of this brochure:

Elizabeth S. Klings, M.D., Boston University School of Medicine, Boston 
Christopher Mullin, M.D., M.H.S., Brown Medicine, Providence, R.I. 

Namita Sood, M.D., University of Texas Health Science Center, Houston

PHA’s mission is to extend 
and improve the lives of 
those affected by PH. 

PHA’s vision is a  
world without PH, 

empowered by hope.
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