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Goals

1. Increase clinical suspicion for pulmonary hypertension (PH)

2. Proper diagnosis of PH

3. Distinguish subclasses of PH by phenotype and pathobiology

4. Understand complexity of treatment options



Why is she passing out?
Patient #1

KC is a 29 yo WF who initially presented 8 years ago with exertional dyspnea and 
syncope

-Lightheadednesswith exertion 

-Dyspneastarted around the same time

-Lower Extremity Edema, which is actually what brought her to seek medical 
attention

-Excessively fatigued

-Denies ever having chest painΣ ǘƘƻǳƎƘ ǎƘŜ ǿƛƭƭ ƘŀǾŜ ΨǘƛƴƎƭƛƴƎΩ



The story (continued)

-Diagnosed with proteinuria- kidney biopsy showed focal segmental 
glomerulosclerosis(FSGS). Started on cyclosporine.

-Developed a malar rash

-NegANA and rheumatoid screen

-wŜŦŜǊǊŜŘ ǘƻ ŎŀǊŘƛƻƭƻƎȅ ŦƻǊ ǘƘŜ [9 ŜŘŜƳŀΣ ǿƘƻ ƻǊŘŜǊŜŘ ŀƴ ŜŎƘƻΧ



2012 Echo

Normal
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-Symptoms persist

-Lƴ Ŧŀƭƭ нлмпΣ ǎƘŜ ŦƻƭƭƻǿŜŘ ǳǇ ǿƛǘƘ ŎŀǊŘƛƻƭƻƎȅΣ ǿƘƻ ǊŜǇŜŀǘŜŘ ŀƴ ŜŎƘƻΧ



2014 Echo

RV

LV



/ŀǊŘƛƻƭƻƎƛǎǘΥάLǘƘƛƴƪ ǿŜ ƘŀǾŜ ŀ ǇǊƻōƭŜƳέ

aŜΥ άL ŀƎǊŜŜέ

The story (continued)

I scheduled a right heart catheterization 
urgently for the following week.



Mean Right Atrial pressure ς18 mmHg 
(normal 3-5) 



Pulmonary Artery Pressure ς142/45, mean 85 
(Normal 25/10, mean 12-15) 



Pulmonary 
Hypertension (PH)

A family of diseases defined 
generally by an invasively 
measured mean pulmonary 
artery pressure > 20 mmHg, 

but vary individually by 
underlying etiology, vascular 
pathology, treatment approach 
and prognosis
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World Symposium on Pulmonary Hypertension
Nice, France- Feb 2018

Previous definition of Pulmonary Hypertension- mPAP>25 mmHg (1973)

CHANGED-starting January 2019

Pulmonary Hypertension
Mean Pulmonary Artery Pressure (mPAP) >20 mmHg 

(by right heart catheterization)

CHANGE IN DEFINITION!!!



WHY the Change?

1) mPAPin normal subjects is 14 ± 3.3 (does not vary by age or gender)

2)At-risk patients with Ƴt!tΩǎof 21-нп ƳƳIƎ όŦƻǊƳŜǊƭȅ ΨōƻǊŘŜǊƭƛƴŜ 
tIΩύ ŦǊŜǉǳŜƴǘƭȅ ǇǊƻƎǊŜǎǎ ǘƻ ƻǾŜǊǘ tIΦ 

SimmoneauG, MontaniD, ClermajerDS, et al. Haemodynamicdefinitions and updated clinical 

classification of pulmonary hypertension. Eur Respir J 2019; 53:1801913.



Pulmonary 
Hypertension (PH)

A family of diseases defined 
generally by an invasively 
measured mean pulmonary artery 
pressure > 20 mmHg, 

but vary individually by underlying 
etiology, vascular pathology, 
treatment approach and prognosis
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Pulmonary 
Arterial 

Hypertension
(PAH)

WHO Group 1

(mPAP) >20 mmHg 

Chronic 
thromboembolic PH

(CTEPH)
WHO Group 4

Left Heart 
Disease

WHO Group 2

Hypoxic Lung 
Disease 

(incl. OSA)
WHO Group 3

Unclear/
Multifactorial

WHO Group 5
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All Pulmonary Hypertension 
is not created equal 



PAH

(mPAP) >20 mmHg 

Chronic 
thromboembolic PH

(CTEPH)
WHO Group 4

Left Heart Disease
WHO Group 2

Hypoxic 
Lung Disease 
WHO Group 3

Unclear/
Multifactorial
WHO Group 5

Real World Distribution
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PAH 
(1)

CTEPH
(4)

Lung 
Dz
(3)

Left Heart 
Disease

WHO Group 2
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Pulmonary Arterial Hypertension

A RareCondition characterized by progressive pulmonary arteriopathy leading to vasoconstriction, 
mediated by vascular fibrosis, proliferation and in-situ thrombosis. 

Pulmonary 
Arterial 

Hypertension
(PAH)

WHO Group 1

Plexiform LesionIntimal proliferation
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Humbert M, GuignabertC, Bonnet S, et al. Pathology and pathobiology of pulmonary
hypertension: state of the art and research perspectives. Eur Respir J 2019; 53: 1801887
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Arterial 
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WHO Group 1



How do you get to 
Pulmonary Arterial Hypertension?

Pulmonary 
Arterial 

Hypertension
(PAH)

WHO Group 1


