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Esclerodermia. Hipertension arterial pulmonar

’

Pulmonary hypertension in the
CREST syndrome variant of
progresesive systemic sclerosis
(Scleroderma). Salerni et al, 1977

“El sindrome CREST no siempre es
benigno ya que despues de un curso
clinico prolongado puede presentar una
progresiva obliteracion vascular
pulmonar, hipertension pulmonar y
muerte, en ausencia de fibrosis
pulmonar significativa”




HTAP y supervivencia en la ESC
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afnos desde el diagnostico de HTAP

Koh ET, et al. Brit J Rheumatol. 1996:35:989.



Clasificacion de la hipertension arterial pulmonar. Dana Point, 2008
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2. Pulmonary hypertension owing to left heart disease
2.1, Systolle dysfunction Main maodifications to the previous Venice classification are in bold,

2.2, Diastolic dysfunctlon ALK1 = activin receptor-like kinase type 1; BMPR2 = bone morphogenetic protein receptor type
2.3, Valvular disease 2: HIV = human immunodeficiency virus,




Pulmonary Arterial Hypertension
Baseline Characteristics From the REVEAL Registry

David B. Badesch, MD, FCCP; Gary E. Raskob, PhD; C. Greg Elliott, MD, FCCP;

Abby M. Krichman, BS, RRT: Harrison W. Farber, MD, FCCP; Adaani E. Frost, MD, FCCP;
Robyn |. Barst, MD, FCCP; Raymond L. Benza, MD; Theodore G. Liou, MD, FCCP;
Michelle Turner, MS; Scott Giles, BA; Kathy Feldkircher, PhD; Dave P. Miller, M S;

and Michael D.McGoon, MD, FCCP CHEST 2010; 137(2):376-387
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Esclerodermia: prevalencia de la HTAP

Carr RD et al.. CREST syndrome. A benign variant of scleroderma. Arch Dermatol. 1965

Salerni RM. 10 casos, 1977
Ungerer RG. 33%, 1983
Koh ET. 4.9%, 1996

Battle RW. 35%, 1996
Candell J. 14%, 1996
MacGregor AJ. 13%, 2001
Pope JE. 21-26%, 2005
Chang B. 13,6%, 2006
Hachulla E. 7,85%, 2009

Avouac J. 5-9 %, 2010



Esclerodermia. Evolucion
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ESCLERODERMIA. Hipertension pulmonar

Is Pulmonary Arterial Hypertension
Really a Late Complication of Systemic
Sclerosis?

Eric Hachulla, MD, PhD; David Launay, MD, PRD: Luc Mouthon, MD, PhD:;
Olivier Sithon, MD, PhD: Alice Berezne, MD: Loic Guillevin, MD:
Pierre-Yves Hatron, MD: Gérald Simonneau, MD: Pierre Clerson. MD:

and Marc Humbert, MD, PhD; for the French PAH-SSc Network*

Conclustons: In contrast to the expected scen: ario, ear y-onset PAH occurred in appIe ximate v ha tq
SSe patients. Earlv-onset PAH was as frequent among patients with diffuse SSc as those w ith limited
SSc. Annual screening for PAH should be implemented immediately after SSc¢ diagnosis for all

patients. (CHEST 2009; 136:1211-1219)
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HTAP en la esclerodermia: factores de riesgo

~orma clinica limitada
Diagnostico de la enfermedad en edad tardia (>60 a.)
Descenso de la DLCO con CVF normal
~endmeno de Raynaud grave y de curso prolongado
Perdida capilar en la capilaroscopia
Anticuerpos anticentromero
anti-U3-RNP
anti-B23
anti-Ul- RNP
Valores elevados de NT-proBNP




Journal of the American College of Cardiology Viol. 54, No. 1, Suppl §, 2009

@ 2009 b}r the American Co]lege of Cardicrlogy Foundation [S5N 0735-1097/09/$36.00
Published by Elsevier Ine. doi:10.1016/).jacc.2009.04.011

Diagnosis and Assessment
of Pulmonary Arterial Hypertension

Recommendations.

Based on
this literature review, we recom-

mend simplifying the definition :
of PH, as follows: - -_.._. 4"‘ warln
1 i .'.:. il

e The exercise and PVR criteria

should be eliminated. . B ’ "'u
e A resting mPAP of 8 to 20 b * vy vmnnslum

mm Hg should be considered P e
normal, based on available ev- — ;
idepes N =

he proposed new definitio

of PH is a resting mPAP =25 | . . H e“enSIM
111 Hg. ; : ; |
. : o S i |

Further studies are needed to
better determine the natural his-
tory of patients with mPAP 21 to : : :
24 mm Hg. Dana Point (California), febrero 2008




HTAP en |la esclerodermia: sospecha diagnostica

Disnea de causa ho manifiesta
Descenso de la DLCO: CVF normal/minima fibrosis
~VC/DLCO: >16-1,8
Por Ecocardiografia Doppler:
Velocidad de regurgitacion tricuspidea > 3 m/sec
PAPs > 40 mm Hg
Dilatacion de cavidades derechas
Aumento de NT-proBNP

Controles: 6 m — 1 ano: Ecocardiograma; PFRs; NT-proBNP
RNM



Rheumatology 2008;47:v33—v35 don: 10,1093 rheumatology ken306

Screening for PAH in patients with systemic sclerosis: focus on
Doppler echocardiography

J. Sanchez-Roman', C. F., Opitzz, 0. Kowal-Bielecka®, F. J. Garcia-Hernandez', M. J. Castillo-Palma’
and D. Pittrow” for the EPOSS-OMERACT Group

Taeee 1. Overview on echo Doppler parameters used for PAH screening in SSc patients

S5c patients
Author Source Setting n Doppler parameter primarily used for screening

Murata Jpn Circ J 1992;56:983 Univ. centre Japan 71 YTHR

Battle Chest 1996,110:1515 Univ. centre USA a4 sPAF =30mmHg

Murata Chest 1997:111:36 Univ. centre Japan 135 sPAF =40mmHg

Denton Br J Rheumatol 1957,36:239 Univ. centre UK 33  sPAP =30mmHag

Mukerjee Ann Bheumn Dis 2003621088 Univ. centre UK (mostly) 794 sPAF =35mmHg (or Dlgn «<50% predicted, or preciptous
fallin DLog =20% aver 1 yr)

Mukerjee Rheumatalogy 2004;43:461 Univ. centre UK 137 Tricuspid gradient (range 30-40mmHg); elevated sPAP

Hachulla Arthritis Rheum 2005523792 21 Univ. centres France 509 VTR =3mis or VTR 25-3m's (plus unexplained dyspnoea)

(‘tinérAl R Sclérodemig’)

Wigley Arthritis Rheum 2005; 52:2125 50 Rheumnatol. practices USA 669 de novo {Estimated) RVSP =40mmHg

Kiatchoosakun  J Med Assoc Thai 2007,90:2024  Univ. centre Thailand 123 RVSP =36mmHg

Hzu J Rheumatol 2008; onling first Univ, centre USA 43 RAVSP =47mmHg (optimal cutpoint compared with RHC)

SS5c patients have a high incidence and prevalence of PAH.

Despite important limitations, Doppler echocardiography currently
wwwr
FPAH guidelines.

A BHC is mandatory to confirm the diagnosis.

A number of predisposing factors may help to identify SSc patients
at particularly high risk of developing PAH.
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NT-proBNP pg-mL-!

HTAP y esclerodermia: NT- proBNP

r=-0.46, p<0.01

NT-proBNP pg-mL™"

r=-0.58, p<0.01

[ ] ll'h.-l..

Cardiac index L'minT-cm2

1 2 3
Cardiac index L'min!-cm2 Cardiac index L'min”!-cm2

FIGURE 2. Correlations between N-terminal pro-brain natriuretic peptide (NT-proBNP) and cardiac index in @) the overall cohort, b) pulmonary arterial hypertension
related to systemic scleroderma patients and ¢) idiopathic pulmonary arterial hypertension patients

R

In conclusion, in this cohort of patients with PAH, NT-proBNP

levels were significantly higher in PAH-SSc subjects compared

to IPAH aub]enta des spite similar hamrmdmamlu suggesting

difterences in response to cardiac load. Furthermore, N1
]_
proBNP was a strong predictor of survival only in the PAH-S5¢

PAH-SSc

aroup, further en"lphasising the role of this noninvasive marker
in the evaluation of patients with PAH-SSc. Although the

Mathai SC et al. Eur Respr J. 2010;35:95-104




Factores prondésticos

Esclerodermia difusa
Edad de comienzo
Fibrosis pulmonar
HTAP

Crisis renal

Esclerodermia —

1Mo

Factores prondsticos alc

+=  MNo-censurado
L Si-censurado

Simeon CP, Ann Rheum Dis, 1997
Simedén CP, Rheumatology, 2003
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ESCLERODERMIA. Hipertension pulmonar

N= 335 (Hospital Vall d’Hebron)

Causas de muerte

Afeccion pulmonar : 29 (40%0)

HTA pulmonar aislada: 15
Fibrosis pulmonar + HTAP: 8

Fibrosis pulmonar: 6




Cumulative Survival

HTAP en la esclerodermia: pronostico

L _ _IPAH-advanced therapy (Fisher et al )

IPAH-prostanocids (Kawut et al )

SSc-PAH-advanced therapy (Fisher et al)

—..—..— SSc-PAH-prostanoids (Kawut et al)

2

Years

Studies

Kawut et al &

Fisher et al 4

Period of time

Patients

First line PAH therapy

NYHA FC IlI-IV, %
mPAP, mmHg

Cl, L.min-*.m-2
PVR, dyn.s.cm®

1997-2001
IPAH SSc-PAH
n=33 n=22

Prostanoids

52+12
21 +0.62
918 + 433

48 £ 10
221054
755+ 238

2000-2005

IPAH SSc-PAH
n=41 n=>50

ERA, PDES inhibitors, or
prostanoids according to guidelines

77.5 64
54+19 47+1.5
211041 22101
941 + 88 855 + 83




Comparison of Baseline Characteristics and Survival Between
Patients With Idiopathic and Connective Tissue Disease—related
Pulmonary Arterial Hypertension

Maria J. Ruiz-Cano, MD, Pilar Escribano, MD, Rafael Alonso, MD, Juan Delgado, MD, Patricia Carreira, MD,
Teresa Velazquez, MD, Miguel A. Gomez Sanchez, MD, and Carlos Sienz de la Calzada, MD

Heart Lung Transplant 2009:28:621-7

Cunwilative sunival
Cumulative survival

0 1 H ¢ ' H i
Follow-up (years)

i Years of Follow-up
M al risk

Before 2000 34 23 19
Afler 2000 53 46 44 43
Figure 3. IPAH survival related fo treatment era. Historic treatment
era: 1-year survival 87%; 3-year survival 59%; 5-year survival 48%.
Current freatment era: 1-year survival 87%; 3-year survival 82%;
5-year survival 79%.

Mumber at risk
IPAH L) &0 67 a2
CPAH 20 2 16 14

Figure 1. Overall survival in each etiologic group. IPAH: 1-year survival
87%; 3-year survival 71%; 5-year survival 63%. CPAH: 1-year survival
70%; 3-year survival 53%; 5-year survival 42%.

Cumulative sunival

pell.05

Cunulative survival

Before 2000
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M at risk
Before 2000
N & 4 2 2
H H After 2000
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Followup (years)
Figure 5. Survival in the current era for each etiologic group. IPAH;
1-year survival 87%; 3-year survival 82%; 5-year survival 79%. CPAH:;
1-year survival 81%; 3-year survival 66%; 5-year survival 48%.

Figure 4. CPAH survival related to treatment era. Historic treatment
era: 1-year survival 50%; 3-year survival 25%; 5-year survival 25%.
Current treatment era: 1-year survival 81%; 3-year survival 66%;
5-year survival 48%.



Clinical Differences Between Idiopathic and
Scleroderma-Related Pulmonary Hypertension

Percent Survival

Logrank p-value = 0.002

2
Time (years)

Fisher MR et al. Arthritis Rheum, 2006

Table 2. Baseline right heart catheterization findings*

IPAH PAH-Scl
(n=41) (n = 50) P

Right atrial pressure, 10.1 =09 11.2+0.7 0.36
mm Hg
Pulmonary artery systolic 864 +29 0.004
pressure, mm Hg
- ary ¢ 544+19 - .
Log-rank test 7°= 4.66, Pulmonary artery pressure, 544 +1 @ 0.002

mm Hg
Pulmonary capillary wedge 120 =08 114 =07 0.59
pressure, mm Hg
Cardiac index, liters/ 21 =01 22x0.1 0.19
3 minute/m?>
Time (years) Pulmonary vascular resistance 228+ 1.8 175+ 1.5 0.026

index, Wood units
Kawut SM. et al. Chest, 2003

p value = Q.03




Table 2 Differences in Pulmonary Microvascular Histopathology Between IPAH and Pulmonary Hypertension in Limited

S5¢ (37)

Pathological Findings

IPAH 55c-PH
(N =11) (N = 8) P value

Plexogenic arteriopathy

Intimal fibrosis of the small vessels (arterioles/venules) adjacent to the alveoli
Pathological changes resembling pulmonary veno-occlusive disease

Intimal fibrosis involving pulmonary venules and interlobular veins
Concentric laminar intimal fibrosis in the bronchiolar axial arteries

Loose concentric arterial intimal fibrosis

1 0.001
0.003
0.02
0.02

0.02

Vascular remodeling

Intima : EC apoptosis, activation andfor proliferation
Media: SMC hyperplasia/hypertrophy

‘\__‘_‘_—_

| Circulating autoantibodies

Anti-EC
Anti-Fb

Anti-Centromere
Anti-Topoisomerase 1

Adventitia: inflammatory cell recruitment, cell proliferation, and fibrosis /_’ k Anti-POGF receptor

.

Intima

Media

== EC
< Apoplotic EC

Adventitia

Af% Fb \A <trezl cpis
&2 Dendritic cel ‘-'\_ W TNFappna
-

-:Qj Monocyte

O'L B Lymphocyte =

3 ;F !Gymphn»cyle %_‘_‘-\-3;
g =~ ‘:;

Collagen

Le Pavec Jetal. Am J Resp Crit Care Med. 2010

Anti-RNA-polymerasea

Anti-Fibrillarin (U3 small nuclealar RNP)
Anti-ThiTo

Anti-PM/Sc

Anti-Fibrillarin 1

Anti-Matrix Metallo Proteinase 1-3
Anti-Nag-2

Candidate genes

CCLZ (MCP-1)

IL1 alpha

IL10 (3-SNP haplotype)
CTGF

IRFS

STAT4

Endoglin




Depletion of bone marrow derived EPCs
Endothelial injury and reduction in the proportion of EPCs

differentiating into endothelial cells

|

v

Sympathetic overac P ato g e n I a

Activation of profibrotic

F 3

Increased shear

Microtrombosis

+

Up-regulated endothelium derived Down-regulated endothelium denved
vasoconstrictor and proliferative mediators vasodilator and anti-proliferative mediators
(Endothe lacycling

HTAP y ESCLERODERMIA

cytokines such as TGF 8 HTAP por vasculopatia 12

Enfermedad venooclusiva pulmonar
Cardiopatia ventricular izquierda /
Hipoxia por vasoespasmo arterial

Enfermedad pulmonar intersticial

Parenchymal fibrosis

. o : FPulmonary hypertension
nterstitial lung disease)

Altered serotonin uptake in
vascular smooth muscle cells

lschamia-reparfusion
injury

e

ilar

nctio

Pulmaonary veno-occlusive
dissase like lesions

Compensatory right ventricular hypertrophy

v

Decompensation, progressive right heart
failure, decline in cardiac output, and death

N~

———

Intrinsic right ventricular
myacardial disease

Figure 1 Pathogenesis of pulmonary hypertension in scleroderma. EPC = endothelial precursor cells.



Survival in Pulmonary Hypertension Associated With

g T oS Connective Tissue Disease-associated Pulmonary
the Scleroderma Spectrum of Diseases

Arterial Hypertension in the Modern Treatment Era

Impact of Interstitial Lung Disease

=

~— PAH-SSC
it PHAILD

—F
on
i

Isolated

Cumulative Survival

]

Respiratory Disease

o
2
e
5
7
t
g
0
b=
0
o

CH

T I I I I I I
0.00 1.00 200 300 4.00 5.00 600

Years from diagnosis

Patients at risk
259 179 94 53 27 0 Isolated
Survival in Years 36 38 I8 10 3 Respiratory disease

Mathai SC. Arthritis Rheum. 2009:60:569 Condliffe R, Am J Respir Crit Care Med. 2009;179:15




Table 2. Estimated incidence of pulmonary hypertension during the
J-year followup period®

Estimated incidence
{no. of cases per
100 patient-years)  95% C1

0.74-2.00

All forms of pulmonary 1.37
hypertension

Pulmonary arterial hypertension
Among patients with lcS5¢ 0.40 0.11-1.03
Among patients with dcS5c 25 0.34-3.20

Postcapillary pulmonary 0.61 .26-1.20
hypertension

Pulmonary hypertension secondary 0.15
to pulmonary fibrosis

0.26-1.20

0.02-0.55

Table 3. Baseline echocardiographic findings*

[PAH  PAH-Scl
(n=38) (n=49) P

*095% CI = 95% confidence interval; 1cSSc = limited cutaneous
systemic sclerosis; deSSc = diffuse cutaneous systemic sclerosis,

Hachulla E et al. Arthritis Rheum, 2009

Number of patients

]

Increased signal
intensity on T2-weighted
sequences
LV dilatation
RV dilatation
Impaired LV ejection
fraction
Impaired RV ejection
fraction
LV kinetic abnormalities
RV dyskinesia
Delayed contrast
enhancement

Right atrial dilation 31 (81.6) 36(73.5) 037
Right ventricular dilation 34(89.5) 39(79.6) 0.21
Right ventricular hypertrophy T(184)  5(102) 027
Left atrial diameter, mean = SEM em 3302 38=x01 0004
Left atrial dilation 4(10.5) 14(28.6) 0.039
Left ventricular hypertrophy 5(13.2)  17(34.7) 0.022
Left ventricular ejection 573+1.6 55714 044
fraction, mean = SEM
Diastolic dysfunction 5(13.2) 16(32.7) 0.035
Pericardial effusion S(13.2) 17(34.7) 0022

Fisher MR et al. Arthritis Rheum, 2006

Hachulla AL et al. Ann Rheum Dis, 2009




Depletion of bone marrow derived EPCs
and reduction in the proportion of EPCs
differentiating into endothelial cells

v

Down-regulated endothelium denved
vasodilator and anti-proliferative mediators
(Mitric oxide and Prostacyclin)

Endothelial injury

'

Up-regulated endothelium derived
vasoconstrictor and proliferative mediators
(Endothelin-1 and Thromboxane A,)

Sympathetic overactivity

Obliterative vasculopathy in the
small pulmonary artericles
(characterized by intimal
proliferation, medial hyperplasia,

Activation of profibrotic
cytokines such as TGF-§

Altered serotonin uptake in
vascular smooth muscle celis

4 and adventitial fibrosis)
lzchemia-reparfusion
Increased shear stress / injury
Platelet activation, Activation of reactive
in situ thrombosis oxygen spacies
h 4 Intrinsic left ventricular
. . myocardial disease
Tissue hypoxia (diastolic / systolic dysfunction)
—
Parenchymal fibrosis I p ; Pulmanary veno-occlusive
) b . ulmonary hypertension +—— " . .
(interstitial lung disease) i disease like lesions

T

Compensatory right ventricular hypertrophy

v

Decompensation, progressive right heart
failure, decline in cardiac output, and death

Intrinsic right ventricular
myocardial disease

Figure 1 Pathogenesis of pulmonary hypertension in scleroderma. EPC = endothelial precursor cells.
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Enfermedad miocardica del
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AQs AQ, Cardiac output

A Vonk Noordegraaf et al. Rheumatology, 2008




Endothelial injury

v

Up-regulated endothelium derived
vasoconstrictor and proliferative mediators
(Endothelin-1 and Thromboxane A,)

Sympathetic overactivity

Depletion of bone marrow derived EPCs
and reduction in the proportion of EPCs
differentiating into endothelial cells

v

Down-regulated endothelium denved
vasodilator and anti-proliferative mediators
(Mitric oxide and Prostacyclin)

Activation of profibrotic
cytokines such as TGF-§

F 3

Dbliterative vasculopathy in the
small pulmonary artericles
(characterized by intimal
proliferation, medial hyperplasia,
and adventitial fibrosis)

Increased shear stress

Platelet activation,
in sifu thrombosis

=

Tissue hypoxia
—

k Altered serotonin uptake in
vascular smooth muscle celis

lzchemia-reparfusion

/ injury

Activation of reactive
oxygen species

Intrinsic left ventncular
myocardial disease
diastolic / systelic dysfunction)

Parenchymal fibrosis
(interstitial lung disease) 4

Pulmonary hypertension

Compensatory right ventricular hypertrophy

v

Decompensation, progressive right heart
failure, decline in cardiac output, and death

Intrinsic right ventricular
i myocardial disease

Figure 1 Pathogenesis of pulmonary hypertension in scleroderma. EPC = endothelial precursor cells.



CONCLUSIONES

Factores de riesgo
Seguimiento: controles periodicos
Diagndstico precoz
Indicadores de gravedad

Valoracion cardiologica



Esclerodermia. Hipertension arterial pulmonar

Pulmonary hypertension
In systemic sclerosis:
béte noire no more ?

J. Varga, 2002

Pulmonary hypertension:
The Béte Noire of the
Diffuse Connective -
Tissue Diseases. S0 N S e
E. Carwile LeRoy, 1991




