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

“un tipo de afeccion
vascular

en los pulmones
especialmente destructivo,
que comienza bruscamente
y tiene consecuencias
letales” Pulmonary
hypertension: The Béte
Noire of the Connective
Tissue Diseases.

1980-2002 — 83 referencias
2002-2008 — 222 referencias



Clasificacion de la hipertension pulmonar --:

Venecia 2003

2. HP secundaria a patologia cardiaca izquierda
3. HP asociada a neumopatias y/o hipoxemia

4. HP debida a enfermedad trombdtica
y/0 embadlica cronica

5. Miscelanea



Clasificacion de la hipertensién pulmonar [*

11 Simposio Internacional sobre Hipertension Pulmonar
Venecia 2003

e Idiopatica (HAPI)
e Familiar
 Relacionada con factores de riesgo u otras patologias:

e Cardiopatias congénitas
e Hipertension portal

e VIH

e Farmacos y toxicos

e Otros

e HAP asociada a afectacion capilar y/o venosa significativa



Pulmonary Arterial Hypertension in France
Results from a National Registry

AMERICAN [OURMAL OF RESPIRATORY AMD CRITICAL CARE MEDICIMNE WVOL 173 2006

TABLE 1. CLIMICAL AMD HEMODYMAMIC DATA AT THE TIME OF DIAGNOSIS OF PULMOMNARY
ARTERIAL HYPERTEMSION

All Casas Incident Cases Prevakent Cases
(= &74) (m=121 (n =553} p Yalue®*

Clinical data
Female patierts, % &5.3 57.0 &7 .1 0035
Age, yr (range) 50 + 15 (18-85) 53 £ 17 (19-85) 50+ 14 (18-82) 006
FYHA -1, % 75 81 73 008
a-min walk dstance, m 329 £ 109 N2=114 333 £ 108 .09
Hemody namic data

FAP, rmm Hg 8+5 g5 B+5

mPAP, mm Hg 55 %15 49 + 14 56 =15 = 00001

PAWP, mm Hg 83 83 g8+3

Cardiac index, Lmin/m? 25 £0.8 2409 2508

oy T 63+ 9 63 + 8 &3 + 89

PYRL mm Ha/L/min/m* 205 = 10.2 19.2 £ 9.3 207 + 10.4
Disease subtype, %

Idicpathic {n = 2&4) 39.2 40.5 38.9

Familial {m = 267 3.9 2.5 4.2

Connective tissue diseases (no=_1031 15.3 18.2 14.6

Congenital heart diseases (n = 76) 11.32 4.1 12.8

Partal by pertension (n = 70 10.4 149 0.4

Ancrexigens (n = &4) 0.5 3.3 10.8

HI infection {n = 42) 6.2 Q.9 5.4

Tewo cosxisting risk factors (n = 297 4.3 =X 3.8
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An epidemiological study of pulmonary Prevalence and incidence of pulmonary arterial

: : hypertension and its subtypes from three
arterial hypertension sources™
A.J. Peacock*, N.F. Murphy”, J.J.V. McMurray®, L. Caballero* and S. Stewart' Total IPH CTD-PH CHO-PH
Frevalence
French 15 &85 23 1.7
MR g2 25 15 12
U 26 o 10 7
Incidence
French 2.4 10 0.4 03
AR 7.1 33 21 1.7
U 7.6 28 28 2o
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A USA-based registry for pulmonary arterial
hypertension: 1982-2006

T. Thenappan, S.J. Shah, 8. Rich and M. Gomberg-Maitland

Year p-value

1982- 1996~ 2002-

1996 2002 2006
Subjects n 103 328 147
Age yr 41 +12 49+ 14 52+14 <0.0001
Female 77 (75) enaifr}] 115478 1L8]
WHO functional class ag+tg 29+H48 J2+08 (00
Exercise capacity METs 48-+d05 36+306 4d4+749 2 (H]
Prostacyclins” 3 (2.9 11 (3.4) 0 0.44
Endothelin antagonists™ 0 1(0.3) 17 (11.6) <0.001
Phosphodiesterase inhibitors™ 0 0 ( 4)  <0.001
Idiopathic/familial PAH 77 (75) 150 (46) 9 (33) <0.0001
CTD 12 {11} 100 (30) 61 (42)  <0.0001
Congenital heart disease 10 (10) 34 (10) 8 (12) 0.78
Portal hypertension 4 (4) 25 (8) 4 (10) 0.241
Anorexigens 0 13 (4) 3 2) 0.065
HIV 0 6 (2) 2 (1) 0.164



The Prevalence of Undiagnosed Pulmonary Arterial
Hypertension in Subjects With Connective Tissue Disease

at the Secondary Health Care Level of

Community-Based Rheumatologists (the UNCOVER Study)

I'able 1. Patients participating in the survey®

ARTHRITIS & RHELUMATISM

Vol 52, Mo 7, July 2005, pp 2125-2132
DO 10,1002 fart. 21131

o 2005, American College of Rheumatology

Table 1. ERVSP by Doppler echocardiography in 669 patients with
unknown PAH status (the prospective group)®

Unknown PAH
Patients PAH status present Total
Evaluable
With 55c IR 111 T15
With MCTD B 11 1060
Total 693 122 B15
Final
With 55c SBA 111 697
With MCTD B3 11 94
Total T 122 791

EREVSF, mm Hg

Mo. (%) of patients

=1 782 (42.2)
=15 158 (23.6)
=41 80 (13.3)

=45 45 (6.7)

=50 20 (3.0)

=61 6 (0.9
*FTRVED — aciirmnded riohé aseedbriosalor ceckslio srsecoacsr DAL —

Conclusion. A significant number of patients with
Sh¢ or MCTD (13.3%) followed op in a community
rhevmatology practice setting have undiagnosed ele-
vated ERVSP consistent with PAH.



Early Detection of Pulmonary Arterial Hypertension in

Systemic Sclerosis

A French Nationwide Prospective Multicenter Study

Doppler echocardiography

Vo 1 -
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ARTHRITIS & RHEUMATISM

Vol 52, Mo, 12, Decamber 20035, pp 37923300
ChT 101002 At 21453

© 2005, American College of Rhenmatology

Results. Of the 599 patients analvzed, 29 had
known PAH and 33 had swspected PAH, based on
Doppler echocardiography, and nnderwent RHC. Of
these 33, 18 were found to have PAH, 3 had left
ventricular dysfunction, and 12 had no PAH. Newly
diagnosed cases of PAH were of mild severity (mean =
SD pulmonary artery pressure [mPAP] 30 = 9 mm Heg,
mean = S total pulmonary resistance [TPR] 524 =
382 dynes x second/cm®). Hemodynamic findings in
patients with known PAH were mPAP 49 = 17 mm Hg
and TPR 1007 = 615 dynes x second/cm®. The estimate
of PAH prevalence was 7.85% (95% confidence interval
5.70-10.00}.
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Connective tissue disease associated pulmonary arterial hypertension in

the modern treatment era

Diagnosed with CTD-PAH at

a UK PH centre. n=484.

¥

PAH on exercise only. n=55

¥
CTD-FAH
55 315 (T4%)
MCTD 36 (8%
SLE 35 (8%
DM/PM L8 (4%}
RA 13 (3%
UCTD 9(2%)
Sjogren’s 3il%)
Total 429

Y

Izolated CTD-FPAH

55 259 (T6%)
MCTD 2R (8500
SLE 28 (B%e)
DM/PM T(2%)
RA [2{3%)
UCTD 6 (2%)
Sjogren’s 3il%)
Total 343

Respiratory Disease-
associated CTD-PH. n=86
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TABLE 1. Demographic, Clinical, and Immunologic Features

of 1010 Spanish Patients With Primary Sjdgren Syndrome

Feature®

Moo (%) (no= 1010

Sex (female)

Age at onset (yr)'

Ape at protocol (yr)
Merostomia
Xerophthalmia

Parotid enlargement
Abnormal ocular tests
Abnorimal parotid scintigraphy/salivary flow
Positive salivary gland biopsy
Arthralgia

Ravnaud phenoimenon
Arthritis

Pulinonary invol vement
Peripheral nenropathy
Vasculitis

Renal involvement
CNS involvement
Pancreatitis

ANA

Anti-Ro/88-A

RF

Anti-La/88-B

Low C3

Low C4

Cryvoglobuling

937 (93)
53.0 + 0.48
587 + 0.46

975 (96%)
968 (96%)
269 (27%)
898/956 (94%)
580/759 (76%)
449/561 (79%)
490 (48%)
187 (18%)

150 (15%)

112 (11%)
110 (11%)

91 (9%)

48 (5%)

21 (2%)
5 (0.5%)

859/1005 (85%)

S18/1002 (52%)

467/982 (48%)

343/1000 (34%)
67/753 (9%)
66/747 (9%)
62/628 (10%)

GEMESS Study Group*
Medicine 2008 87:210-219



Pulmonary Arterial Hypertension: A Rare Complication
of Primary Sjdgren Syndrome
N= 32 casos Report of § New Coses ond Review of the Literature

29 Datos Completos Dawdd Lavmare, ML Frde Rackeilla, WD, FAD, Flarse-Frer Blavan, M0, Tawier fan, MO
ferald Sdmomean, M0, and Maoe Foambery, W0, FAOD

TABLE 6. Extraglandular Manifestations of our 9 Patients, the Whole Cohort of 28 Patients With p55-Associated PAH, and the
Cohort of 400 Patients With pS5 Described by Garcia-Carrasco et al (28)

Whole Cohlort

O Paticnts With of 28 Patients With Cohort of 400 pSS Patients
Moani festation® pSS-Associated PAH pSS-Associated PAH (Grarcia-Carrasco ot al [28]) p
Articular involveiment 29 (22) a'18 (33) 147400 (37) NS
Ravnaud phenoimenon 69 (67) 1525 (60) 62/400 {16} <0000 1
Cutaneous vasculitis 39 (33) 5/13 (38) 47/400(12) 0.02
Interstitial lung diseass 419 (44) 623 (26) 3400 (9 0.03
Peripheral neuropathy 09 (0} 09 (0} 200400 (T} MS
Autoimimune thyroiditis 1/8 (12) 411 (36) 6l/400 (15) NS
Mvositis 1/9 (11} 1/10 (10) 5400 (1) NS
Lyvinphoproliferative disease 0/9 (0) 0/9 (0) B8/400 (2) NS

TABLE 8. Immunologic Features of our 9 Patients, the Whole Cohort of 28 Patients With pSS-Associated PAH, and the Cohort of
400 Patients With p55% Described by Garcia-Carrasco et al (28)

Whaole Cohort

9 Paticnts With of 28 Paticnts With Cohort of 400 pSs Paticnts
Feature® pSS-Associated PAT pSS-Associated PAL (Garcia-Carrasco et al [28]) p
Antinuclear antibodies 99 2728 (96) 2RR/392 (74) 0.01
Anti-Ro/S5A antibodies 74 20425 (RO} 1537385 (40) 0,002
Ant-Las5B antibodies 5 B8 (44} 1027385 (26) NS
Rheumatoid factor 48 15/22 (68} 146/388 (38) 0.01
Low CHS0 09 2/16 (12} 35/302 (12) NS
Hypergammaglobul inemia’® 534 19/24 (79) MK MK
Total gamrmaglobulin level, g/l 23+ 15 27T+ 12 MK MK
Crvoglobulins 19 149 (11} 27293 (9) WS
Anti-RNP antibodies 1/9 5121 (24 4312 (1) <0,001
Anti-DNA antibodies 19 1/17 (6} BI30L (3) WS

Medicine » Volume 86, Mumber 5, September 2007




primary Sjogren syndrome-associated pulmonary arterial hypertension

W

conventional therapy
(anticoagulant with INR to 2.0

diuretics)

i

ki
NYHA

v

immunosuppressive therapy alone :
corticosteroids + cyclophosphamide or
azathioprine

immunosuppressive therapy
(corticoids + cyclophosphamide or azathioprine)
+ standard PAH therapy *

v

clinical and hemodynamic
evaluation after 4—=6 months

W

W

response

no response

V

stop immunosuppressive therapy
unlezs indicated
start standard PAH therapy*

A

start immunosuppressive
maintenance regimen ?
Jazathioprine or mycophenolate mofetil)

clinical and hemodynamic
evaluation after 4—6 months

[

W

V4

response

no response

W
stop immunosuppressive therapy
unless indicated
consider combination of standard

PAH therapy

continue standard PAH therapy
start iImmunosuppressive
maintenance regimen ?
(azathioprine or mycophenolate mofetil)

follow-up

> clinical and hemudynamic| <

Medicine = Volume 86, Mumber 5, September 2007




NINE

NIU

Neumonia organizativa
Dafno alveolar difuso

Neumonia por aspiracion

Insuf.Resp.
Debilidad musc.resp

Prevalencia

45%-65%0

20-40%0
40%0
30-40%0
20-60%0
0-20%0

15-20%0

15-45%0

Mortalidad

25%0

5-10%0

90-100%0

20%0



e Casos aislados.

 Prevalencia serie de Hospital Vall d” Hebron: 1
caso de 120 pacientes diagnosticados.

e La mayoria con patologia intersticial pulmonar y
Ac antisintetasa (Sindrome antisintetasa).

e Sospecha diagnostica:
CVF/DLCO > 1.8 — ecocardiograma-Doppler

e Tratamiento: vasodilatadores pulmonares.



Prevalencia
Afeccion respiratoria global > 50%
Clinica significativa 7%
Pleuritis 30-70%
Enfermedad pulmonar difusa
Aguada (unidad alveolo-capilar):
Neumonitis Lupica 1-4%
Hemorragia alveolar (capilaritis) 2%
Subaguda
Neumonia organizativa con BO 1%
Cronica
Neumonia Intersticial Usual <2%
Infecciones 40%
Bacteriana

Oportunistas (Mycobacterias, Nocardia, Pneumocystis)

“Sindrome del pulmon encogido” <1%

Mortalidad

50%
50%
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Connective tissue disease associated pulmonary arterial hypertension in

the modern treatment era

Diagnosed with CTD-PAH at

a UK PH centre. n=484.

¥

PAH on exercise only. n=55

¥
CTD-FAH
55 315 (T4%)
MCTD 36 (8%
SLE 35 (8%
DM/PM L8 (4%}
RA 13 (3%
UCTD 9(2%)
Sjogren’s 3il%)
Total 429

Y

Izolated CTD-FPAH

55 259 (T6%)
MCTD 2R (8500
SLE 28 (B%e)
DM/PM T(2%)
RA [2{3%)
UCTD 6 (2%)
Sjogren’s 3il%)
Total 343

Respiratory Disease-
associated CTD-PH. n=86




HTAP en el LES/EMTC. Patogenia.

Normal blood flaw
(O Narrowe d artery (with inflammaticn)

Dacraased blood flow
® Totally occluded artery

vasculopatia plexiforme

Thrombus (clol)—— A

vasculopatia inflamatoria
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Connective tissue disease associated pulmonary arterial hypertension in

the modern treatment era
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Immunosuppressive Therapy in
Connective Tissue Diseases-Associated

Pulmonary Arterial Hypertension®

Olivier Sanchez, MD; Olivier Sithon, MD; Xavier [ais, MD:

Gérald Simonneau, MD: and Mare Humbert, MD, Ph[}(,‘HEST 2006: 130:182-159)

Table 3—Comparison of Patients Who Responded and
Did Not Respond to First-Line Immunosuppressive

Therapy*
Improved Not Improved
Characteristics in=58) P Value in=20)

Age, v 32+ 12 43+ 18
Male/female gender, No. 177 4/16
SLE 5 (62) § (40)
MCTD 3 (38) 5(25)
CREST 0(0) 5 (25)
Other 0(0) 2100
NYHA functional class

I 010) < (.05 0 (0]

I 3(38) <005 5 (25)

I11 5(62) < (.05 10 (30)

v 0{0) 5(25)
f-min walk distance, m 294 + 1151 240 + 1074
Mean right atrial pressure. 5+ 8 T*x5

mm Hg
mPAF, mm Hg 40+ 16 5l £ 12
Cardiac index, Limin/m> 3.1 *+05 < 0,05 26+07
PVR index, Wood Usm? 156 = 4 <005 214%8§
B, T 65+ 8 3+ 8




Immunosuppressive Therapy in Lupus- and
Mixed Connective Tissue Disease—-Associated
Pulmonary Arterial Hypertension

A Retrospective Analysis of Twenty-Three Cases

Xavier Jais,' David Launay,” Azzedine Yaici,' Jéréme Le Pavec,' Colas Tchérakian,’
Olivier Sitbon,! Gérald Simonneau,! and Marc Humbert?

Table 1. Baschne clinical and hemodynamic characteristics of the patients according to first-line therapy of SLE- or MCTDl-associated PAH®

Patients treated with first-line

Paticnts treated with first-line combination of

I OsUp pressan ts immunosuppressants and
(n = 1&) PAH-=specific therapy (n = 7) P

Age, mean £ 5D years 3110 380 M5
Men fweomen 2/14 16 M5
SLE/MCTD w7 41 NS
Autoantibodies

Anti-dsDNA 3 4 NS

Anti-RNF 11 3 NS

Anti-354/55B 5 3 NS

Anti-5m f 2 NS
SLEDAI-2K score (range 0-105), mean + 5D 40+ 438 S0 +53 M5
MYHA functional class

I 0 0

II 7 0 <(L05

111 o &

Iv ] 1
Ste-minute walking distance, mean * 5D meters M7+ 80 =T M5
Mean right atrial pressure, mean = 5D mm Hg x4 Tx12 M5
mPAP, mean = 50} mm Hg . 48 + 12 58+ 10 =005
CL mean = 5[} liters'minute'm™ 33+ 1.0 22+03 = 0.001
FVER, mean = 50} mm Hg/liter/minute BhH+ 35 143+ 1.3 = 0.001
Svoo, mean + 5D % 66+ & A+ 5 0.07

ARTHRITIS & RHEUMATISM
Vol 58, Mo, 2, Febroary 2008, pp 521-531
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Table 2. Comparison of clinical and hemodynamic characteristics before and after the cyclophosphamide pulses between patients who were
responders and patients who were nonresponders to the immunosuppressive therapy alone®

Baseline (before oypclophosphamide pulses) After cyclophosphamide pulses
Responders  MNonresponders Responders  MNonresponders
in=8) in=8) P in=8) in = 8) P

Age, mean * 5[ years 20+0 Hxn N5 - - -
Men/women o 2/6 NS - - -
SLE/MCTD 4/4 5/3 NS - - -
Time between diagnosis of SLE or MCTD and first 72+ 90 T8 = B N5 - - -

cyclophosphamide pulse, mean += 5D months
Autoantibodies

Anti-dsDNA f 2 007 - - -

Anti-RNFP 7 4 NS - - -

Anti-S5A/55H 4 1 NS - - -

Anti-5m 5 1 0.07 - - -
SLEDAI-ZK score {range 0-105), mean * 5D 6.0 = 6.1 24 =34 N5 - - -
SLEDAI-2K score =3 2 4 NS - - -
SLEDAI-2K score =3 2 1 NS - - -
MYHA functional class < .05 < (.001

I 1 ] T 1

I f 1 1 1

11 2 ) ] B

v 1 ) ] 0
Six-minute walking distance, mean * 5D meters A31 =78 ) M5 b £ 434 e xd < LI5S
Mean right atrial pressure, mean * 5D mm Hg 5+4 5+3 N5 i+l 0+5% <0.01
mPAFP, mean * 50 mm Hg 44+ 15 51+ 7 NS A5+ 10% M1l <0.01
CI, mean * SD liters/minute/m?* IB+00 27+03 <005 IFx06 25+035 <001
FVE, mean = 5D mm Hg/liter/minute f.f £ 3.3 06+ 25 <005 5613 13674 <001
Svo,, mean * 5D % 67 * & b4 = 7 NS T1x5 59+7 <0.01

ARTHRITIS & RHEUMATISM
Vol 58, Mo, 2, Febroary 2008, pp 521-531
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Table 3. Comparison of clinical and hemodynamic characteristics before and after the cyclophosphamide pulses between patients who were
responders and patients who were nonresponders in the combination {immunosuppressants plus PAH-specific therapy) group®

Baseline (before cpclophosphamide pulses) After cyclophosphamide pulses
Responders Monresponders Responders MNonresponders
in=4 in=273 F in=4) in=173) F

Age, mean * 5IF years nxa 435 M5 - - -
Menwomen 1/3 '3 N3 - - -
SLE/MCTD 22 21 N3 - - -
Time between diagnosis of SLE or MCTD 131 = 88 Bl £ 57 N5 - - -

and first cyclophosphamide pulse, mean *

5D months
Autoantibodies

Anti-dsDNA 3 1 NS - - -

Anti-RNFP 2 1 N3 - - -

Anti-554/558 2 1 NS - - -

Anti-5m 2 f NS - - -
SLEDMAI-ZK score (range 0-105), mean £ 5D Gl £ 85 40 = 28 N5 - - -
SLEDAI-ZK score =3 1 2 NS - - -
SLEDVAI-ZK score =3 1 i NS - - -
MYHA functional class N3 <l.05

I 1 0 i] 1

11 i f 4f 1

I11 4 2 ] 3

v 1 1 ] 1
Six-minute walking distance, mean = 5D M5+72 428 = 30 N5 403 £ 120 43 + 33 N5

meters
Mean right atrial pressure, mean * 5D mm T3 Tx1 N5 ix it ax2 <05
mPAF, mean = 5D mm Hg JBx6 JE=x 15 NS 41 = 0% 36+ 13 0.07
CI mean = S} liters/minute/m* 22x02 2103 NS J4=x03d 21x03 <005
PVE, mean *+ 5[} mm Hg/literminute 1536+ 1.3 151 =05 N5 6.7+ 3.1% 144 =07 =005
Svo,, mean + 5D % M6 Gl1x5 NS T7=x 16% M7 <05
Bosentan/epoprostenol/treprostinil ERR 02 N5 - - -

ARTHRITIS & RHEUMATISM
Vol 58, Mo, 2, Febroary 2008, pp 521-531
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SLE- or METD=ass0ciated FAH

conventional therapy
{anticoagulant with an INR from 1.5 to
L5, diuretics andl oxvgen if needed)
|
MYHA
n /I\ Iv .
T { Cl=3.1 10 { CI53.1
L/minsm? | IL/mslim® )
irmunesuppressive Uierapy pulmonary vaspdilajors
alome + mmupeosuppressive therapy T
climical and hemodynamie " clinieal and IE.I-'l_nd;'.l-l.J;!_lt_-
ovaluation 4-6 months after evaluation 4-6 months after
l N response L | FESpinAse I | FESPORSEH |
- - gtop immumesuppresaive therapy
LA malntenanoe regmen unless indicated
{azathioprine, myeophennlate consider combination of
pulmonary vasodilaters

| stop i".'::::;wﬂﬂ“ elinieal and hemodynamie
! unless indicated follrw g
| start pulmonary vasodilators

ARTHRITIS & RHEUMATISM
Vol 58, Mo, 2, Febroary 2008, pp 521-531
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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
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] Sine

EPID HTAP  HTAP sin
EPID

Global (%6) 46 17.5 3)

Caracteristicas clinico-biologicas de una serie de 916 pacientes con
Esclerosis Sistémica . Comunicacion oral.
XXIX Congreso SEMI. 19 Noviembre 2008



ARTHRITIS & RHEUMATISM

Wol. 54, Mo, 1. January 2006, pp 154-191
DHDT 10,1000 art 21538

a0 2006, American College of Rheumatology

Pulmonary Arterial Hypertension Is a Major Mortality Factor
in Diffuse Systemic Sclerosis, Independent of
[nterstitial Lung Discase

Salim Trad, Zahir Amoura, Catherine Beigelman, Julien Haroche, Nathalie Costedoat,
Le Thi Huong Du Boutin, Patrice Cacoub, Camille Frances, Bertrand Wechsler,
Philippe Grenier, and Jean-Charles Piette
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Caracteristicas clinico-biologicas de una serie de 916 pacientes con
Esclerosis Sistémica . Comunicacion oral.

XXIX Congreso SEMI. 19 Noviembre 2008



1,0

o o o
o [ay] oo
1 1 |

Supervivencia acum

p=]
%]
1

0,0

HTAP

1Mo

—I5si
+  MNo-censurado
- Si-censurado

Factores pronésticos RR P
Esclerodermia difusa 2,730 0,001
Edad de comienzo 1,079 0,0001
Fibrosis pulmonar 2,463 0,003
HTAP 2,802 | 0,0001
Crisis renal 30,062 | 0,0001

1T T T 1T 1T 17 1T T T T T T T°T1
0 5 10 15 20 25 30 35 40 45 50 35 60 63 70

Afios de evolucion

Hospital Vall d” Hebron, n=317



TIE 1.0
0.
HO 0
0.7
Mean DLOD, T
‘:'Tl*n;l ’ T 08 [ mPAF <32 mm Hg
a 1
10 £ 05 mPAP 32-44 mm Hg
=#=Caatrols (i = 14} _‘é ol
W == (Cases (0= 19) (3
03 mPAP 45 mm Hg
9.2
1
10-15 5.10 = - L
| | | | | |
- P BHT 0-00 0 20 30 40 50 &0
Cars Frgr g -nme {mom.hs]

Stenn V. et al. Arthritis Rheum. 2003;48:516 Mukerjee D. et al. Ann Rheum Dis. 2003;62:1088

DLCO<50% of Predicted .5 DLCO<50% of Predicted

o3
=3

Limited Disease with ‘ Diffuse Disease ﬁm ‘

o
a

8

Yy
=

OR of |5weloplng Severe PHTN
OR of Developing Severe PHTN

-
Q

[
=]

12.96

tn
i

=]
|
[—

8.07 | | I
B.55_ _ -]
TITYR S - 1 TP

B 1 2 3 4 & '01234

Time from PFT to Dx of Time from PFT to Dx of
Severe PHTN (years) Severe PHTN (years)

=
L
o

Chang B. et al. J Rheumatol. 2006;33:269



Rheumatology 2008;47:v33—v35 doi: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

Teae 1. Owvendsw on scho Doppler parametsrs used for PAH scresning in 55¢ patients

S55¢ patients
Author Sowrcs Sedtimg y Doppler parameter primarky wsed for scresning
Muraiz Jpm Cire J 198255083 Univ. centre Japan T VTR
Batis Cheat 19951 10:1515 Univ. centra LISA 34 sPAF =30mmHg
Murata Cheat 19971 11:36 Unév. centre Japan 135 sPAP =40mmHg
D miton Br J Rheumatol 1997 36230 Univ. cenfre LIK 33 sPAF =30mmHg
Muksrjes Arn Rhaum Dis 2005621068 Univ. centre LK {mosthy) Tad sPAP = 35mmHg [or Dlon <50% predicisd, or precipiious
fall In Oleq =20% over 1 yr)
Muksrjes Rhsumatology 2004;43:451 Univ. centre LK 137 Tricuspid gradisnt [rangs 30-40mmHa); elevatsd sPAP
Hachulla Arthritis Fhewm 2008523752 21 Univ. centres France Hod WTR =3mds or VTR 2.5-3mis (plus unexplained dyspnosa)
[HinsrAlR Sclércdsmis’)
Wikglay Arthritis Flheum 2008; 522125 50 Bheumatol. practices USA G54 de novo [Estimat=d) AVSP =40 mmHg
Hiatch oosakun J Med Asscc Thal 2007202024 Univ. centre Thailand 123 RVSP = 3mmHg
Hau J Rheumaiod 2008; onine first Univ. cenre LISA 43 RVSP = 47mmHg (optimal cutpoint compared with RHT)

AP rigi adal pressum; SPAP: sytaio pulmonary arery préssum; Tlhoo: carbon manoside rans e faciar

Rheumatology key messages

¢ S3C patients have a high incidence and prevalence of PAH.

+ Daspite imoortant limitations, Doooler echocardicamohy cumently
represents the screening method of choice according to recant
PAH guidelines.

¢« A BHC i mandatory to confirm the diagnosis.

« A number of predisposing factors may help to identify SSc patients
at particularly high risk of developing PAH.




Assessment of Pulmonary Arterial Hypertension in
Patients with Systemic Sclerosis: Comparison of
Noninvasive lests with Results of Right-Heart
Catheterization

VIVIEN M. HSU, ABEL E. MOREYERA, ALAN C. WILSON, MEIE. SHINMNAR., DANIEL M. SHINDLEE.,
JULIANNE E. WILSON, AMI DESAIL and JAMES R. SEIROLD The Joumal af Rheumatalogy 2008; 35:3

Table 3. Pedormance statistics of nommvasive tests compared to pulmonary hypertension determined by right-
heart catheterization criteria.

Test Cuipoint ROC ADC TE, FP PPY/NPY, %% Senmitvity, +LE-LE

iMeasum) (95% CI) M. TN Specificity, %

MEL PA diameter =28 mm 0n.7a 17.7 7168 6471 23045
(0.65-0.91) 817

MEL PA velocity < Bb cmifs 070 12,9 STIAT SWAaT 1.3/0.75
(0.55-0.86) 0,12

Fchn estmated BYSP 2 4T mmHo ne4 14 1 037 1 SR 14.6/0.43
(0.72-0.95) 10, 24

PET. FVCYDLOO ratio = 20 0.7 17.7 TLIT2 TLT2 250041
(0,620,910 7. 18

Conclusion. In evaluation of 55¢ with suspected PH, echo appeared to be the most useful among the
noninvasive tests, mainly due to the high specificitv. high positive predictive value, and highest AUC.
However, due to the low sensitivity of noninvasive testing, FHC should remain the gold standard.



Prevalence of Exercise Pulmonary Arterial
Hypertension in Scleroderma

JOSE LUIS CALLEJAS-RUBIO, EDUARDO MORENO-ESCOBAR, PILAR MARTIN de la FUENTE,
LOUEDES LOPEZ PEREZ, RAQUEL RIOS FERNANDEY, DANIEL SANCHEZ-CANO, JOSE POMARES MOEA,

and NORBERTO ORTEGO-CENTENO The Journal of Rheumatology 2008; 35.9
30 -
25
20
N=41 .
PAPS = 55mmHg= 19. 5% 1
Correlacion: DLCO bajas ’ —
1] r r r y
BNP altos =50 555 =60  >65mmHg
Frgure I Prevalence of sPAP (mm He) during exercize using differsnt cu-
off.
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exersise 3PAP (mmHy)
Figure 3. Comrelation berwwen sPAP {mimn Hg) and BNP (pmel‘ml). r = 0.31, p = 0.04.

Figwre 2. Comreladon betwesn sPAP (mm Hg) and DLCO (% predicted); r =04, p = 0.008.
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Connective tissue disease associated pulmonary arterial hypertension in

the modern treatment era
1.0
Exarcice
0, B
E
=
"j 0.5
on
é Rizst
= 04
E
o
[k
pe0.001
0.0
] ] ] ] ] ] ]
200 1.00 200 300 4.0 500 200
HTAP reposo—=— 1990 Years from diagnosis
+
838477 Patients at risk

250 179 94 53 27 6 rest



ARTHRITIS & RHELIMATISM

Vol 58, Mo, 1, Jarmary 2008, pp 284-291
DL 1001002 /art. 23187

@ 2008, American College of Rhenmatolgy

High N-Terminal Pro-Brain Natriuretic Peptide Levels and
Low Diffusing Capacity for Carbon Monoxide as
Independent Predictors of the Occurrence of
Precapillary Pulmonary Arterial Hypertension in

Patients with Systemic Sclerosis

Y. Allanore.! D. Borderie,! J. Avouac,! D. Zerkak,! C. Meune.! E. Hachulla,® L. Mouthon,!
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Analogos prostanoides:

Epoprostenol i.v.(20-40ng/kg/min)(CF 1V; A)
Treprostinil s.c.(20-80ng/kg/min) (CF I11; A)

lloprost inh. (5pg/inh/4h) (CF I11; A)

Pulmanary arterial hypertension
[NYHA functional class Ill or IV)

Conventional therapy
(oral anticoagulant 1 diuretics £ oxygen)

Acute vasodilator response ‘

Oral caleium-channel blockers

Y

Sustained response

i

—4
l )

Class IIl Class IV

Y Y
Endothelin-receptor antagonist Intravenous prostacyclin
or or
prostacyelin anzlogues endothelin-receptor antagonist
or o
intravenous prostacyclin prostacyclin analogues

Continue calcium-

P N
No impravement
or deterioration
Vi
.l
l“.
v "'-h.‘.. i
PDES inhibitors | Atrial septostomy

channel blockers

or
lung transplantation




. . . . 1.0 11,
Hemodynamics and Survival in Patients LI
. . . 0.8 i
With Pulmonary Arterial Hypertension —
Related to Systemic Sclerosis* oo ’
0.4 R
Steven M. Kawat, MD: Darren B. Taichmean, MD, PRD; -
Christine L. Archer-Chicko, MSN, CRNP; Harold I. Palevsky, MD, FCCP; and 02 - AR
Stephen E. Kimmel, MD, MSCE CHEST 2003: 123:344-350
ol e - L= v lat e '] GIO
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Time (years)
SScPHN= 22 7 3 - - -
PPH N= 33 24 15 g 3 -

Fcure 1. Kaplan-Meier survival estimates of patients with S5cPH and PPH.
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Antagonistas receptores
endotelina: (CFliI; A)

Bosentan oral (125mg/12h) (CFI1;A)
Sitaxsentan oral (100mg/d)

Inhibidores fosfodiesterasa:
(CFLI-111;A)

Sildenafilo oral (20-80mg/8h)

Pulmanary arterial hypertension
[NYHA functional class Ill or IV)

Conventional therapy
(oral anticoagulant 1 diuretics £ oxygen)

Acute vasodilator response ‘

!

Oral caleium-channel blockers |

Y

Sustained response

or
prostacyclin analogues

or
intravenous prostacyclin
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Y

Endothelin-receptor antagonist

o

L 4 ..%
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channel blockers

PDES inhibitors |
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No impravement
of deterioration

v
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Y

Intravenous prostacyclin
ar
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Effects of oral treatments on exercise capacity in
systemic sclerosis related pulmonary arterial

v

hypertension: a meta-analysis of randomised

controlled trials Number of articles selected for

J Avouac, J Wipff, A Kahan and Y Allanore

analysis: 11

Pacientes= 613

Ann Rheum Dis published online 27 Sep 2007;
doi:10.1136/ard.2007.077149

CTD subset of patients

Bosentan {150 and 250 mg x 2/day)

]

ES-tto= 186
ES-pbo= 72

Whole population of PAH patients

|
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| 1
| |
| [ _
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| |
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| |
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Systemic sclerosis associated pulmonary
hypertension: improved survival in the current era

M H Williams, C Das, C E Handler, M R Akram, J Davar, C P Denton, C J Smith, 45T
C M Black, J G Coghlan UND

Heart. doi: 10.1136/hrt.2005.069484

Historical contral group
1.0
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Figure 1 Kaplan-Meier analysis showing moriality ameng patients
with systemic sclerosis associated pulmonary arterial hypertension (55¢-
PAH). Historical group: one year survival 68%, two year survival 47%;
current reatment era group: ane year survival 81%, two year survival
7%



Patients without events (%)

Long-term effects of bosentan on quality of life,

survival, safety and tolerability in pulmonary arterial
hypertension related to connective tissue diseases

C P Denton,” J E Pope,? H-H Peter,® A Gabrielli,” A Boonstra,* F H J van den Hoogen,®
G Riemekasten,” S De Vita,® A Morganti,* M Délberg,® O Berkani,® L Guillevin,™

(on behalf of the TRacleer Use in PAH associated with Scleroderma and Connective
Tissue Diseases (TRUST) Investigators) Am Rhoum Dis 2008:67:1222-1228. doi:10.1136/ard 2007.079921

Actiology, n (%):

N:53 Limited systemic sclerosis 29 (55%)
Diffuse systemic sclerosis 13 (25%)
Mixed connective tissue disease B (11%)
Systemic lupus erythaematosus 5 (9%)
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Supervivencia

HTAP aislada
(n=259)
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Connective tissue disease associated pulmonary arterial hypertension in

the modern treatment era
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Clinical Differences Between Idiopathic and
Scleroderma-Related Pulmonary Hypertension

Micah R. Fisher,! Stephen C. Mathai,> Hunter C. Champion,” Reda E. Girgis,’
Traci Housten-Harris,> Laura Hummers,? Jerry A. Krishnan,*
Fredrick Wigley,” and Paul M. Hassoun?

Table 3. Baseline echocardiographic findings*

1o IPAH  PAH-5I
in=38) (n=4% P
75%1
g . Right atrial dilation 31({8L6) 36(735) 037
— [ Right ventricular dilation M {805y 39(7T6) 021
3 = Right ventricular hypertrophy T{1a4)  5(10.2) 027
g Left atrial diameter, mean + SEM cm 3302 38 0.1 0.004
2% P Left atrial dilation 4105y 14(28a6) 0.039
' Left ventricular hypertrophy 5(13.2) 17(.7) 0.022
0% , , i Left ventricular ejection AT3x+16 35.T7x+14 044
L Timazrmm] 3 . fraction, mean = SEM
Numbar at risk Diastolic dysfunction 5(13.2) 16(327) 0035
IPAH 41 39 27 18 7 Penicardial effusion 5(13.2) 17(3.7) 0.022
FAaH-5cl 50 40 25 14 B
IPAH PAH-5a1 | SSC HTAPl

PAPmM: 46 54

Disf.VI SIS +
Super:
1 87 95



Mean veniricular pressure

Eheumatology 200847 w4243 doi: 10,1093 rhe

Right ventricular function in scleroderma-related pulmonary
hypertension

A. Vonk Noordegraaf' and R. Naeije?

Right ventricular function in sclerode

_ Fﬂ‘q
H Rheumatology key messages

» 55¢-PAH has a poorer exercise capacity and worse prognosis
than those reported in most other types of PAH.

+ This appears related to a relative RV fallure, explained by alterad
contractiity and maybe also decmased pulmonary arerial
compliance.

+ Further research is neaeded to undarstand the histopathology and

L owwar pathobiology of RV failure in S5c-PAH.

\ : e contractilty

AQg Ak Cardiac output
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Connective tissue disease
Systemic sclerosis
Lupus
Sarcoidosis
Mixed connective tissue disease
Sjogren’s syndrome
Takayasu's arteritis

Other (not specified)

Treatment of patients with mildly symptomatic pulmonary
arterial hypertension with bosentan (EARLY study):
a double-blind, randomised controlled trial

N Galié L) Rubin, MM Hoeper, Plansg H ALH I GM BMeyer, E Chioss] A Kusic-Paji, G Simonneay
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HTAP en la Esclerodermia. Tratamiento combinado.

Vasodilator and
Vasodilator Therapies Antiplatelet Therapies
Ooygen Prastacyclin analogues

Mitric oxide donors
L-arginine

Phosphodicsterase inhibitors Anticoagulant

Prostacyclin synthase -

Calciurmn-channe| blockers
Endothelin-receptar antaganists
Brain natriunetic peptide

Calcitenin gene—related peptide

Antiinflammatory Therapies N -

Prestacyclin analogues

Nitric agide donors

Endathelin-receptor antagonists

Staking

§-lipesygenase inhibitors

Manacpte—macrophage
chemoattractant protein-1

Prestacyclin analogues
Mitric ceide donars
Extyl mitrine

Mitric oxide domars
Endathelin-receptor antagonisls
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Combination of bosentan with epoprostenol in pulmonary arterial
hypertension: BREATHE-2

M. Humbert*, R.J. Barst”, M. Robbins”, R.N. Channick™, N. Galié®, A. Boonstra’, L.J. Rubin®,
E.M. Hom", A. Manes®, G. Simonneau*

Transition From Epoprostenol and
Treprostinil to the Oral Endothelin
Receptor Antagonist Bosentan in
Patients With Pulmonary Hypertension*

Nizar Suleman, MD: and Adaani E. Frost, MD., FCCP .
(CHEST 20004; 126:505-8135)
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Addition of sildenafil to bosentan
monotherapy In pulmonary arterial
hypertension

S.C. Mathai*, R.E. Girgis*, M.R. Fisher”, H.C. Champion’, T. Housten-Harris*,
A. Zaiman* and P.M. Hassoun*

Maan MWD m

150 — T T T 1
Basaline Pariod 1 Pariod 2 Padod 3
| N=25

FIGURE 2. Mzan &-min walk distance [EMWD) at bassline, afler 3 montha of

bosentan monoferapy (penicd 1), at bosentan monotherapy failure (penod 2) and

after 3 montha of combinaiion fherapy with bosentan and sidensil (penod 3), for HTAPI 13
idiopathic pumonany aftenial hypetension (PAH) patents [J) and sclemderma-

aagociated PAH patents (). Emor bam represent == valusa, SSC 12
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Mean Change from Baseline (95% CI), m

Annals of Internal Medicine

| ARTICLE

Addition of Sildenafil to Long-Term Intravenous Epoprostenol Therapy
in Patients with Pulmonary Arterial Hypertension

A Randomized Trial

Gérald Simonneau, MD; Lewls ). Rubin, MD; Nazzareno Gallé, MD; Robyn ). Barst, MD; Thomas R. Fleming, PhD; Adaanl E. Frost, MD;
Peter 1. Engel, MD; Mordechal R. Kramer, MD; Gary Burgess, MD; Lorralne Collings, M5 Mandinl Cossons, M D, PhD; Olivier Sitbon, MD;
and David B. Badesch, MD, for the PACES Study Group®
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Goal-oriented treatment and combination
therapy for pulmonary arterial hypertension

M.M. Hoeper, I. Markevych, E. Spiekerkoetter, T. Welte and J. Niedermeyer

Diagnosis of PAH
Vasoreactivity test negative
NYHA Il or IV

Y

| Vasadilztor and
Vasodilator Therapies \ Bnkipliclet Therapies
Cmygen Prostacyclin analogues.

Mitric owide donors
L-arginine

Phosphadiesterase inhibitars
Prostacyclin synthase

Calciurm.channel blockers
Endothelin-receptar antaganists
Brain natriuretic peptide
Calcitonin gene—related peptide

Anticoagulant
Therapies

\ ~ y Y ; Warfarin
Antiinflammatory Therapies

Prostacyclin analogues

Nitric owide donors

Endathelin-receptor antagonists

Stating

S-lipearygenase inhibitors

Menacyte—masrophage
chemoattractant protein-1

Inhalation Therapies

Creygen
Prostacyclin analogues
Mitric ceide donars

Ethyl nitrite

Remadeling Therapies

Nitric axide donars
Endathelin-receptor sntagonists

Baseline examination and 2-6 monthly re-evaluation to assess
treatment goals (6-min walk distance >380 m,
peak V'0,>10.4 mL:-min-"*kg!, peak systolic blood pressure
>120 mmHg during exercise)

Treatment goals not met Treatment goals met

N

First-line treatment Treatment
bosentan continued
— Addition of Treatment
sildenafil continued
— Addition of Treatment
inhaled iloprost ™ continued
— | Transition from inhaled Treatment
to intravenous iloprost *| continued
— Highly urgent
lung transplantation

N= 123 (15 con ETC)
A los 2 afos el 43% 2 farmacos
16% 3 farmacos




Lung Transplantation in Scleroderma Compared With
Idiopathic Pulmonary Fibrosis and
Idiopathic Pulmonary Arterial Hypertension
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MO AT RISK:  55c¢ 29 20 17 16 15

IPF T hli 41 i3 26

[PAH 38 30 28 24 22

EPID: 15 HTAP: 11
EPID+HTAP: 3 Schachna L, Arthritis Rheum 2006;54:3956-61



e Diagnostico precoz
e Intervencion terapéutica en clases funcionales I-11

e Combinacion de farmacos.

e Nuevos tratamientos: imatinib, VIP, inhibidor de
las roquinasas....

e Mejorar supervivencia de los enfermos
trasplantados.



Pulmonary hypertension:
The Béte Noire of the
Diffuse Connective Tissue
Diseases.

“un tipo de afeccion vascular
en los pulmones especialmente
destructivo, que comienza
bruscamente y tiene
consecuencias letales™




