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What is the Impact of Obesity in PH?

Obesity is an epidemic affecting a staggering proportion of the population worldwide. The US
Surgeon General reports that more than 1 billion adults are overweight (body mass index
[BMI] 25-29.9 kg/m2) and at least 300 million are categorized as obese (BMI >30 kg/m2).1

The impact of obesity in the cardiopulmonary system is well recognized. The cardiac
structures undergo a variety of adaptations and functional alterations as excessive adipose
tissue accumulates, even in the absence of other comorbidities.2 One fundamental change
that occurs with obesity is increased metabolic need. As a result, the circulating blood
volume, plasma volume, and cardiac output increase. This leads to an increase in wall
tension and induces left ventricular hypertrophy, which results in a decrease in diastolic
compliance. At this stage obese patients present with diastolic heart failure accompanied by
pulmonary hypertension. Once the left ventricle is no longer able to adapt to the increase in
left ventricular filling pressure and enlargement, systolic dysfunction follows with worsening
pulmonary hypertension, often accompanied by right heart failure.
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The effect of obesity on respiratory physiology is numerous and includes elevated work of
breathing in the presence of heightened demand for ventilation. Mechanically, obesity is
associated with respiratory muscle inefficiency and diminished respiratory compliance. The
decreased functional residual capacity and expiratory reserve volume are associated with the
closure of peripheral lung units, ventilation to perfusion ratio abnormalities, and hypoxemia,
which is pronouncedin the supine position. These chronic abnormalities result in
hypoventilation and sleep apnea syndromes with attenuated hypoxic and hypercapnic
ventilatory responsiveness leading to hypoxemia, pulmonary hypertension, and progressive
disability.3

Thus, obesity appears to be the major risk factor in pulmonary hypertension associated with
diastolic dysfunction and chronic hypoxemia/hypoventilation, among others. However, there is
no definite evidence to demonstrate direct cause and effect between obesity and pulmonary
arterial hypertension (PAH) as shown by the updated consensus document, which does not
list obesity as a risk feature for PAH.4

This lack of evidence is surprising given the far reaching effects obesity poses on the
cardiopulmonary systems. PAH appears to be common among obese patients as
demonstrated by its association with appetite suppressant use.5 One recent study suggests
that obesity alone may be a risk factor for PAH.6 Furthermore, the benefits of weight loss in
improving and, in some cases, reversing the symptoms and structural abnormalities
associated with PAH have been reported. Patients who underwent bariatric surgery in
conjunction with PAH therapy have shown dramatic improvements in exercise performance,
hemodynamics, and sleep.7,8

Why is there such paucity of direct evidence linking obesity and PAH? Could it be that BMI,
an indirect measure of body fat, is an inaccurate surrogate for obesity? This question has
been investigated among heart failure patients to determine why patients with higher BMI
seemed to have more favorable prognosis (the so called “obesity paradox”).9 One recent
study demonstrated that separating BMI into fat and lean mass components resulted in
improved correlations between obesity and outcome.10 Another possibility is that we have not
yet identified the factor(s) that link pathological consequence of obesity and PAH, such as
insulin resistance.11 Despite this lack of direct evidence, the deleterious effects of obesity in
PAH patients remain irrefutable and the benefits of weight loss, such as through a well
tailored exercise regimen, are incomparable.

References

1. Puska, P, Nishida, C, Porter, D . Obesity and overweight. 
http://www.who.int/hpr/NPH/docs/gs_obesity.pdf. Accessed August 6, 2010.

2. Poirier, P, Martin, J, Marceau, P, Biron, S, Marceau, S . Impact of bariatric surgery on
cardiac structure, function and clinical manifestations in morbid obesity. Expert Rev
Cardiovasc Ther. 2004;2(2):193–201.

3. Parameswaran, K, Todd, DC, Soth, M . Altered respiratory physiology in obesity. Can
Respir J. 2006;13(4):203–210.

4. Simmonneau, G, Robbins, IM, Beghetti, M . Updated clinical classification of
pulmonary hypertension. J Am Coll Cardiol. 2009:54(1 suppl);S43–S54.

5. Abenhaim, L, Moride, Y, Brenot, F . Appetite-suppressant drugs and the risk of
primary pulmonary hypertension. International Primary Pulmonary Hypertension Study
Group. N Engl J Med. 1996;335(9):609–616.

                               4 / 6



 
6. Taraseviciute, A, Voelkel, NF . Severe pulmonary hypertension in postmenopausal

obese women. Eur J Med Res. 2006;11(5):198–202.
7. Mathier, MA, Zhang, J, Ramanathan, RC . Dramatic functional improvement following

bariatric surgery in a patient with pulmonary arterial hypertension and morbid obesity.
Chest. 2008;133(3):789–792.

8. Valencia-Flores, M, Orea, A, Herrera, M . Effect of bariatric surgery on obstructive
sleep apnea and hypopnea syndrome, electrocardiogram, and pulmonary arterial
pressure. Obes Surg. 2004;14(6):755–762.

9. Horwich, TB, Fonarow, GC, Hamilton, MA, MacLellan, WR, Woo, MA, Tillisch, JH .
The relationship between obesity and mortality in patients with heart failure. J Am Coll
Cardiol. 2001;38(3):789–795.

10. Oreopoulos, A, Ezekowitz, JA, McAlister, FA . Association between direct measures of
body composition and prognostic factors in chronic heart failure. Mayo Clinic Proc.
2010;85(7):609–617.

11. Zamanian, RT, Hansmann, G, Snook, S . Insulin resistance in pulmonary arterial
hypertension. Eur Respir J. 2009;33(2):318–324.

Log In to Comment

Comments

Related Resources

National Biological Sample and Data Repository for Pulmonary Arterial Hypertension
Calcific Atherosclerosis of the Pulmonary Artery in Long-Standing PAH
Selective Pharmacologic Inhibition of Class IIa Histone Deacetylases Rescues
Experimental Pulmonary Arterial Hypertension
Inhaled Nitric Oxide in the Assessment of Pulmonary Hypertension
Vascular Pharmacogenomics in a Surgical Shunt Model of Pulmonary Arterial
Hypertension (PAH): Analysis by Endoarterial Biopsy

 

 

                               5 / 6

/Account/login.cfm?ResultPage=%2FJournal%2FArticle%2Ecfm%3FItemNumber%3D816
http://www.phaonlineuniv.org/ResourceLibrary/Resource.cfm?ItemNumber=4330
http://www.phaonlineuniv.org/ResourceLibrary/Resource.cfm?ItemNumber=4390
http://www.phaonlineuniv.org/ResourceLibrary/Resource.cfm?ItemNumber=4360
http://www.phaonlineuniv.org/ResourceLibrary/Resource.cfm?ItemNumber=4360
http://www.phaonlineuniv.org/ResourceLibrary/Resource.cfm?ItemNumber=3870
http://www.phaonlineuniv.org/ResourceLibrary/Resource.cfm?ItemNumber=3851
http://www.phaonlineuniv.org/ResourceLibrary/Resource.cfm?ItemNumber=3851


 
Site Map|
Site Feedback|
Privacy Policy

 Delphine Yung, MD

PHA Scientific Leadership Council Member
Associate Professor of of Pediatrics
Seattle Children's
Seattle, Washington

© 2017 Pulmonary Hypertension Association.
801 Roeder Road, Ste. 1000, Silver Spring, MD 20910
301-565-3004 | PHAOnlineUniv@PHAssociation.org

 

Powered by TCPDF (www.tcpdf.org)

                               6 / 6

/Search/SiteMap.cfm
/ContactUs.cfm
http://www.phassociation.org/page.aspx?pid=193
mailto:PHAOnlineUniv@PHAssociation.org
http://www.tcpdf.org

	keywords: 
	submit: 
	username: 
	password: 
	submit: 


