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Snapshot

Pulmonary arterial hypertension (PAH) is a severe and 
fatal disease with a prevalence of 15 cases in a million[1] 
and characterized by increased pulmonary vascular 
resistance and right heart failure. PAH can be idiopathic 
(IPAH), familial (FPAH), or associated with other disorders. 
In 1984 the National Institute of Health (NIH) compiled 
the first large registry of PAH patients (all IPAH, FPAH, 
and anorexigen-associated) confirming poor survival 
and prognosis.[2] In an era of PAH-specific therapies, 
subsequent PAH registries (the Pulmonary Hypertension 
Connection [PHC] registry,[3] the French registry,[4] and 
the Registry to Evaluate Early and Long-term Pulmonary 
Arterial Hypertension Disease Management [REVEAL][5]) 
have demonstrated improved prognosis (Table 1).
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Each registry is defined by unique strengths and weak-
nesses. The NIH registry is a landmark accomplishment, 
but may not be as applicable to the modern patient 
on PAH-specific therapy. The PHC validated many of 
the findings of the NIH registry, including various risk 
factors, and demonstrated improvements in survival. The 
REVEAL registry is the largest and, in contrast to other 
registries, includes associated forms of PAH. For the first 
time, this last distinction opens the potential applicability 
of the registry findings to nearly all patients with PAH 
beyond IPAH, HPAH, and anorexigen-associated PAH. 
Importantly, although both demonstrate consistency in 
improvement from the NIH registry, the REVEAL and the 
French registries have reported a significant difference 

Table 1: Incidence and survival of PAH based on different registries
Registry Population

characteristics (%)
Risk factors HR (OR*) Survival

Year %

NIH
(n=194)
(1981-1988)

IPAH (NA)
HPAH (NA)
Anorexigen (NA)

↓ DLCO
Reynaud phenomenon
NYHA Class III or IV
↑mean RAP, ≥20 mmHg
↑mean PAP, ≥85 mmHg
↓CI (<2 L/min/m2)

0.97*
2.11*
1.93*
1.99*
1.16*
0.62*

1 68

3 48

5 34

PH connection
(n=282)
(1991-2007)

IPAH (84.7)
HPAH (8.2)
Anorexigen (7.1)

Age at diagnosis, per decade 
increase
Exercise capacity, per 1-MET 
increase
NYHA Class III
NYHA Class IV
↑RAP, per 5 mmHg increase
↓CI, per 1-L/min/m2

1.18
0.86
3.96
5.16
1.37
0.56

1 92

3 75

5 66

French
(n=354)
(2002-2003)

IPAH (74.6)
HPAH (7.3)
Anorexigen (18.1)

Low 6 MWD
↓ CO
↑RAP
Male sex

0.996
0.746
1.06
1.00

1 82.9

3 67.1

5 58.2
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Table 1: Continued
Registry Population

characteristics (%)
Risk factors HR (OR*) Survival

Year %

in survival data at 1 year (95% and 83%, respectively). 
This discrepancy may be attributed to multiple factors 
including the consideration, especially in PAH clinical 
trials, of the proportion of incident versus prevalent 
patient populations during the estimation for prognosis. 
Specifically, given the association of poor survival with a 
subset of PAH patients with very high risk factors, each 
registry may have different contributions of survival bias 
based on the individual representation of these patients 
within each registry. Finally, although all registries establish 
risk factors associated with adverse outcomes, they fail 
to incorporate prognosis information after risk factor 
modification. Nonetheless, there is considerable overlap 
and validation of established risk factors by the various 
reports with new makers of prognosis based on functional 
status and other clinical markers that extend beyond the 
three hemodynamic-based parameters established by 
the NIH registry. The latter registries have also identified 
factors associated with protection from poor outcomes. 
Several risk scores (equations) have subsequently been 
developed based on the associated risk factors and are 
used to predict mortality in patients with PAH. The 
REVEAL registry, for example, provides the following 

equation to estimate survival in patient’s with PAH:  
P(t) = [H(t)] A(x,y,z), 

where x, y, and z represent the values for individual risk 
factors. Similar scores are provided in the other registries. 
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REVEAL 
(n=2716)

(2006)

IPAH (46.5)
HPAH (2.9)
CHD (11.8)
CTD (23.9)
Portal HTN (5.1)
Drugs/toxins (4.9)
HIV infection (1.9)
Other (3.1)

PAH-portal HTN
PAH-CTD
PAH-Family history
Mean age>60 yrs old
Renal insufficiency
NYHA Class III
NYHA Class IV
6 MWD<165 m
Mean RAP>20 mmHg
PVR>32 Wood units
HR>92 bpm
Resting SBP<110 mmHg
BNP>180 pg/ml
% predicted DLCO≤32%
Pericardial effusion

3.6
1.59
2.17
2.18
1.90
1.41
3.13
1.68
1.79
4.08
1.39
1.67
1.97
1.46
1.35

1 - low risk# >95

1 - average risk# 90-95

1 - moderate high risk# 85-90

1 - high risk# 70-85

1 - very high risk# <70

IPAH: Idiopathic pulmonary arterial hypertension; HPAH: Hereditary pulmonary arterial hypertension; DLCO: Diffusion capacity of the 
lung for carbon monoxide; NYHA: New York Heart Association; RAP: Right atrial pressure; CI: Cardiac index; HR: Hazard ratio; OR: Odds 
ratio; *: these values represent OR while others represent HR; MET: Metabolic equivalent; 6MWD: 6 minute walk distance; CO: Cardiac 
output; CHD: Congenital heart disease; CTD: Connective tissue disease; HTN: Hypertension; SBP: Systolic blood pressure; BNP: B-type 
natriuretic peptide; NA: Not available; #: low, average, moderate high, high and very high risks with 1, 2, 3, 4, 5, and 6 risk factors, 
respectively 
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