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What is a registry?

“an organised system that uses observational
methods to collect uniform data on a
population defined by a particular disease,
condition, or exposure, and that is followed
over time.”

European Medicines Agency, 2015
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B Objective: To characterize mortality in persons diag-
nosed with primary pulmonary hypertension and to
investigate factors assoclated with survival,

8 Design: Registry with prospective follow-up.

B Setting: Thirty-two clinical centers in the United
States participating Iin the Patient Registry for the
Characterization of Primary Pulmonary Hypertension
supported by the National Heart, Lung, and Blood
Institute.

B Patients; Patients (194) diagnosed at clinical centers
between 1 July 1981 and 31 December 1985 and

ﬂ

P rimary pulmonary hypertension has been considered
a progressive, intractable, and often fatal disease (1-4),
Further, treatments used late in its course, such as
continuous prostacyclin infusion or heart-lung trans-
plant, are expensive and of limited availability. These
factors necessitate some form of priority assignment for
patients. Prioritization is based primarily on prognosis
and severity of disease, among other factors.
Although estimates of survival in primary pulmonary
hypertension are often pessimistic (1-4), considerable
' i stimates does occur (5-8), as does



How can registries help above clinical trials?
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I. Pulmonary arterial hypertension

2. Pulmonary hypertension due to left heart disease

3. Pulmonary hypertension due to lung diseases and/or hypoxia

4. Chronic thromboembolic pulmonary hypertension and other
pulmonary artery obstructions

5. Pulmonary hypertension with unclear and/or multifactorial
mechanisms
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. Pulmonary arterial hypertension

[.1 ldiopathic
|.2 Heritable
[.2.1 BMPR2 mutation
[.2.2 Other mutations
[.3 Drugs and toxins induced
.4 Associated with:
[.4.1 Connective tissue disease
[.4.2 Human immunodeficiency virus (HIV) infection
[.4.3 Portal hypertension
|.4.4 Congenital heart diseases (Table 5)
I.4.5 Schistosomiasis

Phenotypes

I’. Pulmonary veno-occlusive disease and/or pulmonary capillary
haemangiomatosis
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Year of Numberof  Proportion  Age (years) Estimated Estimated lyear 3year
inclusion participants  of females incidence inthe prevalencein  survival by survival by
(%) population the population incident incident
(per million) (per million) patients (%)  patients (%)

National Institutes 1981-85 187 59% 36 (15) 68% 48%
of Health®
Chicago registry® 1982-2006 578 77% 48 (14) - - 85%
Columbia 1994-2002 84 81% 42 (14) = - 87% 75%
University registry®
Scottish morbidity 1986-2001 374 70% 52(12) 76 26-0
records**
The International 1992-94 24 - - 17
Primary Pulmonary
Hypertension
study, Belgiumf*
French registry$** 2002 and 2003 674 65% 50 (15) 2:4 150 89% 55%
REVEAL§*Y 2006 and 2007 2967 80% 50 (14) 20 10-6 91% 75%
Spanish registryq[*  1998-2008 886 71% 45 (17) 37 16-0 89% 77%
UK and Ireland 2001-09 482 70% 50 (17) 11 6-6 93% 73%
registry|[**
Danish registry® 2000-12 134 58% 50 (21) - - 86% 73%
German registry” 2014 1754 62% 65 (16) 39 259 92% 68%
UK Mational Audit  2004-14 2940 65% Female: 60 (-), - .- 86%]| 63%]||
20147 male: 58 (-)
Chinese registry®  1999-2004 72 71% 36 (12) - - 68% 39%
Chinese registry®*  2007-09 276 70% 33 (15)]] - - 92% 75%
Brazilian registry®>  2008-13 178 77% 46 (15) - = 93% 74%
Saudi Arabian 2009-12 107 63% 36(9) - - 72% 57%
registry+*
Data are mean (SD). *Inclusion age was restricted to 16-65 years. Inclusion age was restricted to 18-70 year. $Inclusion age was 18 years or older. §Inclusion age older than
3 months, only 16% of the patients were incident. flInclusion age in inclusion criteria not stated. [|Only idiopathic, heritable, and drug-associated pulmonary arterial
hypertension.
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3 months, only 16% of the patients were incident. flInclusion age in inclusion criteria not stated. [|Only idiopathic, heritable, and drug-associated pulmonary arterial
hypertension.
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National Institutes
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Scottish morbidity
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The International
Primary Pulmonary
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French registry}>2
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2014
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Chinese registry*
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Saudi Arabian
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81%
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48(14)
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B
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g5:0

.

68% 48%

85%

87% 75%
89% 55%
91% 75%
89% 77%
93% 73%
86% 73%
92% 68%
86%| 63%||
68% 39%
92% 75%
93% 74%
72% 57%

Data are mean (SD). *Inclusion age was restricted to 16-65 years. Inclusion age was restricted to 18-70 year. $Inclusion age was 18 years or older. §Inclusion age older than
3 months, only 16% of the patients were incident. flInclusion age in inclusion criteria not stated. [|Only idiopathic, heritable, and drug-associated pulmonary arterial

hypertension.
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L. All patients Class | Class 11 Class 111 Class IV
(N = 480) (N=62) (N =227) (N=158) (N=133)

No. patients with HC (n) 472 62 226 155 29

RA pressure (mm Hg) 7.1 (3.77) 6.5 (2.94) 7.0 (3.90) 7.1(3.43) 8.9 (543)
0-25 0-14 0-25 1-17 0-21

Mean pulmonary arterial pressure (mm Hg) 57.8 (18.80) 49.1 (15.74) 57.8 (19.66) 60.7 (17.36) 61.3 (20.49)
25-143 25-83 25-143 26-126 27-103

Systemic arterial pressure (mm Hg) 68.0 (1441) 63.9 (13.86) 68.2 (14.59) 68.9 (14.17) 704 (14.71)
37-113 38-103 38-112 37-112 44-113

Cardiac index (L/min/m?) 3.7 (3.74) 3.7 (1.54) 3.6 (1.61) 4.0 (6.14) 3.4(1.48)
1-75 1-12 1-11 1-75 1-8

PAP/SAP 0.9 (0.27) 0.8 (021) 0.9 (0.28) 0.9 (0.27) 0.9 (0.30)
0.3-2.4 04-1.3 0.4-1.9 03-24 0.4-1.6

PVRI (wood units  m?) 16.6 (11.62) 13.1 (11.61) 16.9 (12.48) 17.1 (9.85) 19.0 (12.54)
3-96 3-89 3-96 3-49 4-56

SVRI (wood units = m?) 204 (10.82) 185 (11.61) 20.2 (10.55) 21.2 (10.51) 225 (12.45)
1-89 5-89 5-85 1-59 6-59

PVRI/SVRI 0.9 (0.60) 0.7 (0.26) 0.9 (0.58) 0.9 (0.75) 09(0.32)
02-83 02-13 02-43 0.2-83 03-1.7

Data are mean (SD) and range unless stated otherwise.

RA: right atrial, PAP: mean pulmonary arterial pressure, SAP: mean systemic arterial pressure, PVRI: indexed pulmonary vascular resistance.

SVRI: indexed systemic vascular resistance.
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Survival in PAH associated with scleroderma
with and without lung disease in the UK

Cumulative survival (%)
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Condliffe R, et al. Am J Respir Crit Care Med 2009; 179:151-7
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Registry néme (Ref.) Period Number of Patients % CTEPH Prevalence

SPIRE registry (6) UK 2001-2010 1,344 18 — 0.3-3.7"
National Audit 2012 (7) UK — 7,000 18.7 12.9-27.3 4.3-4.9
National Audit 2013 (8) UK — 7,757 19.2 10.8-38.4 4.4-4.6
Swiss registry (12) Switzerland 1998-2012 996 25 — —
Spanish registry (9) Spain 1998-2008 1,028 15.8 3.2 0.9
Portuguese registry (10) Portugal 2008-2010 79* 41.8 — 1.1
Condliffe et al (11) UK 2001-2006 4695 100 — 1.4
CTEPH European registry (2) Europe and Canada 2008-2010 6795 100 — Up to 5.7

Definition of abbreviations: ASPIRE = Assessing the Spectrum of Pulmonary Hypertension /dentified at a Referral Centre; CTEPH = chronic
thromboembolic pulmonary hypertension.

*Evolution over the years.

*Registry including only PAH and CTEPH cases. Prevalence and incidence are expressed as cases per million inhabitants and per million inhabitants per
year,

*Registry including only incident PAH and CTEPH cases. Prevalence and incidence are expressed as cases per million inhabitants and per million
inhabitants per year.

5Registry including only incident patients with CTEPH. Prevalence and incidence are expressed per million inhabitants per year.

ICountry with highest incidence (unpublished data from the European CTEPH registry).




All Patients Operable Patients* Nonoperable Patients* P

(n=679) (n=427) (n=247) (Exploratory)
Gender, % male 50.1 53.4 44.5 0.0308
Ethnicity, % white 95.9 95.3 96.7 0.4277
Age, y, median [Q1;Q3] 63 [51; 72] 611[48;70] 67 [57; 74] <0.0001
Weight, kg, median [Q1;Q3] 75 [65; 87] 76 [66; 88| 73[63; 82] 0.0161
NYHA class, % I/I/NI/IV 0.7/17.8/68.6/12.8 0.5/19.2/67.7/12.6 1.2/15.8/70.4/12.6 0.4922
6MWD, m, median [Q1; Q3] (n) 329 [245; 427] (589) 340 [250; 435] (373) 315[223; 400] (214) 0.0219
Blood group non-0, % (n) 76.0 (366) 79.5 (249) 68.4 (117) 0.0255

Values are expressed as medians with first and third quartiles (Q1; Q3) or percentages; (n): patients with assessment; P values from
Wilcoxon rank-sum test or Fisher exact test. NYHA indicates new York Heart Association; 6MWD, 6-minute walking distance.
*Five patients had no data on operability.
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m Left heart disease

m Lung disease

m Schistosomiasis

® Rheumatic heart disease

m Sickle cell disease

m HIV
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Pulmonary hypertension registries into
the future

* Registry of registries

* Strengthening observations and
generalisability

* Linking registries to biobanks

* Individualizing patient management through
big data




