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CHD-PHT: Prevalence

EP
@ 1.1% CHD

CHD-PHT EP

(4.2% CHD) (4% CHD)

CHD-PHT =
(15-20% CHD) 55% CHD

CHD-PHT




United States

Y
m—

50-200,000 COPD with PHT

[0 Selaradarma™ AR ()00*
[(1CHD 50-100,000*
O Cirrnosis 25 - 40,000
Il Sickle Cell 25,000
1 HIV-related 4,500
1 Idiopathic PAH 4,200*

*Women:Men » 2:1







Number of patients

CHD-PAH: CONCOR

®mPatients with pulmonary arterial hypertension
@aConcor patients with a septal defect

Number of patients

|

sym ptomatol

m non-Eisenmenger
a Eisenmenger

PAP (mmHg)

Mlnnal.

o |
20 25 30 35 40 45 50 55 60 65 70 75 80 85
Age (years)

Duffels MG et al. Int J Cardiol 2007

B Pulmonary arterial hypertension
0O Septal defect

Dt& 3) 35 40 45505560 85 70 7580

Age (years)

NYHA | NYHAIl NYHAII




CHD-PAH: Euro Heart

I 5 : ) en, n 65
Variahle OR {95% CI) p R ot
D Y Open, PAH (97.2%)
Closed, PAH (94.8%)

PAH present
Eisenmenger’s syndrome
present

“PA pi“é@éhreﬁﬁp Ito =

Survival (%)

at risk
Female sex

Eisenmenger's

5 syndrome (75.4%)

Closed, no PAH [99.1%)
| Open, no PAH (98.7%)
), Open, PAH (96.7%]

Closed, PAH (93.1%)

Moderate

Survival (%)

fe]
tn

PrObG bl I IW Eisenmenger's

poor function syndrome (82.6%)

Probability RV dysfunction

16 5 Patients

22 9 remaining
64 at risk
1 1

24 34 A4 54 : p B 5 o4 g 8
(4] 3 4

sPAP (I"I'IITI Hg) Follow-up [years)

Engelfriet PM et al. Heart 2007




HRQoL: ACHD

Cyanesis has # 1 Impact
PIHI Infllences specific
HROQoL domains

Bruto VC et al. Congenit Heart Dis 2007




Exercise capacity in adults with CHD
Impact of underlying diagnosis

Aortic coarction

Tetralogy of Fallot
VSD
Mustard-operation
Valvular disease
Ebsteins anomaly
Pulmonary atresia
Fontan-operation
ASD (late closure)
ccTGA
Complex anatomy
Eisenmenger

 —— |
 —— |

]

B ——— |

 ——— |

|

ANOVA p<0.0001

Mean + SD

— 28.7%+10.4

25.5+9.1
23.4+8.9
23.3+x7.4
22.7+7.6
PAORS I W
20.1+6.5
19.8+5.8
19.2 +6.2
18.6 £+ 6.9
14.6 £+ 4.7
11.5+ 3.6

25 30 35

40

Peak VO, (ml/kg/min)

Diller GP, et al. Circulation 2005; 112:828-35.




Congenital Heart Disease: Multiple
Etiologies of PHT




Congenital Heart Disease: Multiple
Etiologies of PHT

Shunts

Left atrial hypertension

Abnormal lung architecture (congenital)
Chronic lung diseases

Ribcage diseases

Liver disease (portal hypertension)
Blood clots

Rheumatologic diseases

Toxins / infections




BACH: Pulmonary HTN (cath)
PAH alone vs other triggers

12%

m PAH alone

m Other

LA HTN, PA/ PV
stenoses, CTEPH,
APLA, PV leak




Eisenmenger: catheterization
BACH PHT group

mELA>20mMm
LA<12 mm
B LA12-20 mm

RV / LV differences




~ LAR®- PV@R- PAp

Left Atrium

Mitral Valve
Right Atrium
Left Ventricle

Tricuspid Valve

Right Ventricle










Eisenmenger: Thrombosis

Silversides CK, et al. JACC 2003




CHD-PHT: Thrombosis




BACH PHT: Pulmonary Restriction

00

o

AN

Obstructive
estrictive

(&)
(D)
72
~~
—
)
)
©
S
=
O
LL

N

Lung volume (L)

Romano AM et al. Monaldi Arch Chest Dis 1993
Fredriksen PM et al. Am J Cardiol 2001




Types of PAH in CHD

1.
2. Preop PAH
3. Acute Postop PAH




Proliferative anti-apoptotic
diseases

Degenerative Inflammatory
diseases diseases



- Elastase inhibitors

- EGF receptor inhibitors
- Dichloroacetate

- Simvastatin

/

- Anti-survivin

- Imatinib

Proliferative anti-apoptotic
diseases

Degenerative Inflam

Sildenafil

- Cyclopsporine

matory

diseases disdqases

N\

-EPC activation / injection -NFAT inhibitiors



Therapy CHD-PAH | CHD-PAH
(n) (%)

TREPROSTINIL
STUDY GROUP

ALPHABET

STRIDE

SUPER




B-5 Study design

PAH related to EP
Confirmed by cath and echo
Sp0O2 £90% and 3 70%
WHO FC Ill, 6 MWD 150-450

Cath

Cath

Screfening 2:1
' Randomization

Placebo

1°Endpts:
:  SpO2
PVR

: 2°Endpts:
125 mg o]fo! HD’s

6 MWD

62.5 mg bid

2 weeks 4 weeks

: Borg Scale
: WHO FC

12 weeks

Baseline
Randomization

Galie N et al. Circulation 2006.
BREATHE 5: Bosentan in Eisenmenger Disease

16 Weeks




Bosentan does not reduce SpO

Placebo (n=17) Bosentan (n=35)
Mean (SE) Mean (SE)

Baseline (%) 83.6 (1.2) 82.4 (0.9)

Week 16 (%) 84.0 (1.6) 83.8 (0.9)

Change from baseline 0.4 (0.9) 1.5(0.4)

Treatment effect: + 1.0 (0.9)
95 % CI =[-0.7 , 2.8] > -5, non-inferiority shown

Galie N et al. Circulation 2006.
BREATHE 5: Bosentan in Eisenmenger Disease




ET antagonism reduces PVRI

v T.E.=-472 dyn.sec.cm™
p=0.04
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Placebo (n=17) Bosentan (n=36)

Galie N et al. Circulation 2006.
BREATHE 5: Bosentan in Eisenmenger Disease




ET antagonism increases exercise
capacity
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Placebo (n= 17) Bosentan (n= 37)

Galie N et al. Circulation 2006.
BREATHE 5: Bosentan in Eisenmenger Disease




Intermediate-Term Persistence
of Bosentan Effect: CHD-PAH



Intermediate-Term Persistence
of Bosentan Effect: CHD-PAH



ET antagonism - exercise capacity
persists at 40 weeks (OLE)

Gatzoulis M, et al. Int J Cardiol 2007




(11% CHOD-PAH)
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Higher SBP (> 120) Exercise Test Lower MVO2 (< 10.4)



CrlD-PAF ¥ Prognosiicaiors

lron/ Flct [ ¥+ Renal / Fleoatic =
JA/BNP /ET-1
—PC'S

G (ORS, OTc)

o-MWD, MVOZ, Max CircP , VE/NCOZ
Age, Raie of Progression, \/Qlume
Clinical arrnyinmia

WHO FC, LV in, simple | complex



ES and IPAH /oPAH: “EPC’S”

EPC Numbers Correlate With
- NYHA*
- 6-MWD*
- BNP*
- Down syndrome*
- hemodynamics
- inflammatory markers
- cGMP
- stable NO products
- asvmmetric DMA,
- therapy with PDES5-inhibition

“ES prS

Diller GP, et al. Circulation 2008










Goal-oriented treatment

Historical control

Expected survival

89 pts | survival (%)
1yr 93
2 yr 88
3yr 84




bosentan + iloprost (n = 34)
bosentan + iloprost (n = 34)

bosentan + placebo (n = 33)

bosentan + placebo (n = 33) Clinical worsening at 12 wk:

lloprost 0 (0%) Placebo 5 (15%)
p = 0.02 (log-rank test)




N= 267 EPO + sildenafil vs EPO
Treatment-adjusted 6MWD + 26.0 m (p<0.001)
MPAP - 3.9 mm Hg (p<0.0001)

Time to clinical worsening pP=0.012




Current Added Patients Study Primary End-
Therapy. Therapy () Duration Point

FREEDOM-C
TRIUMPH-1

PACES
VISION

PHIRST

Pfizer

COMPASS-1

COMPASS-2

COMPASS-3
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