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Abraham WT et al. Lancet. 2011;377:658-66
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Empire HF

Design = RCT in 70 Patients with HFrEF

12 Weeks Treatment
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EMPA PLACEBO
mPAP, mmHg 20+ 6 197
PCWP, mmHg 13+5 11+6
Cl, L/min/m? 2.2+0.5 22+0.4
RAP, mmHg 5+£3 5+£3

Omar M et al. J Am Coll Cardiol. 2020;76:2740-51
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INTERMACS registry

1581 patients with primary continuous-flow LVAD, baseline PVR 23 WU, and PVR measured at least once postoperatively

PVR over time
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UNIVERSITA @
DEGLI STUDI

DI GENOVA OSPEDALE POLICLINICO SAN MARTINO
Sistema Sanitario Regione Liguria



TMVr = LV diastolic unloading, improved CO

Compliance (ml/mmHg)

A PVR B co

p=002 p=002

- No-PH 6 months
2.54 @ No-PH baseline

- : - g
i : =) : —i Ipc-PH baseline

—_— . Cpc-PH 6 months

PR in WU
4
COnlimn
4 5
L L

BL U BL Fu . Cpc-PH baseline
C sPAP 2.0
p=002
£® 1.5
Dl S
T 2 3 4 5
. . Cpc-PH: mPAP 225 mmHg, PAWP >15 mmHg, DPG =7 mmHg and/or PVR >3 WU
BL (21
Doldi PM et al. Int J Cardiol. 2021;338:72-8 Mandurino-Mirizzi A, Crimi G et al. Eur J Clin Invest. 2021. doi: 10.1111/eci.13676

-
UNIVERSITA M
DEGLI STUDI : o
DI GENOVA OSPEDALE POLICLINICO SAN MARTINO

Sistema Sanitario Regione Liguria



KU T | ol N P

N

+ vasodlliator therapy (FAH arugs)

% IlmnrmvnAd natinnt anAd Aviiea calacrtian

UNIVERSITA w
@ DEGLI STUDI €33

DI GENOVA OSPEDALE POLICLINICO SAN MARTINO
Sistema Sanitario Regione Liguria



— HF therapy

~

_______ ~ vasodilator therapy



FIRST

* LVEF <25% or <30% if intravenous inotropic agent

* NYHAIIIB or IV

* Cl<2.2L/min/m 2 and PAWP 215 mmHg unless iv vasoactive medications
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Califf RM et al. Am Heart J. 1997;134:44-54
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Experimental Control ~S1d. Mean Difference “Sud. Mean Difference
Study or Subgroup Mean S0 Totwal  Meam 5D Total Weight IV, Randam, 95% CI IV, Randam, 95% CI
LIL1 PDES
Agriin and &l March 2013 405 114 53 431 76 53 BO% -0.27[-0.65, 0.12) it
Cuazzt and al. Jarwary 2011 156 58 23 13 s 22 5 BEX Q47 [-0.12, 1.06) -
Guazzi and &l Jarwary 2012 132 54 16 106 46 16 48X 051(-0.20 1.21) =
Guazzi @ al November 2007 167 17 0 15,1 1% 21 4.2% 2211141, 3.00) —
Hoendermis &nd al. Juby 2015 128 31 26 12.2 26 26 6.2% 0.21[=0.34, 0.75) —
Kim and & june 2015 166 55 z1 12.8 i3 20 c.3% 0.85 [0.22, 1.50)
Lewws and al. October 2007 441 103 17 38475 a7 17 4.9% 0.58 [=0.11, 1.26) =
Rednehd @ al Manch 2013 IIEET 11185 20 308 117.78 95 .08 0.25 [-0.04, 0.54) [er——
Subtotal 195% Ch 266 270 48.3% 054 [0.12, 0.96] -
Heleropenginy Tau® = 0.28; Chi® = 3495, of = 7 (P < D.OD0LY, 1 = BO%
Tast for overall effect 2 = 2,52 (P = 0.01)
1.21.2 ERA
Arnand and & juby 2004 IT063 117.02 532 71 113 110 998 -0.02([-0.21, 0.18) il
Foller and al. September 2016 317 1211 7 3618 8.2 a 2.9%  -038([-141, 064) E—
Wachiery and & 2018 3111 16222 31 30573 128.1% 32 6.7% 0.04 [-0 46, 0.53) S —
Tde and &l Apeil 2004 513 164 P26 £14 147 52 85% -001[-034, 0.33) e
Subrtotal 195% CI) 666 202 28.0%  -0.02 |-0.18, 0.14) -
Heterageneity Tau® = 0.00;, Chi' = 054, of = 3 (F = 0.91) FF = 0%
Test for overall effect I = 0 24 (P = 0,B1)
1.21.3 SGCS
Boncerman and al Juby 2013 417.65 18553 104 414 118.66 55 B.6% 0.02 [-0.30, 0.35) —
Subtotal (95% C1) 104 55 BEN 0.02 |-0.30, 0.35) e
Helerspenaity Not appheabile
Tast for overal effect I = 0,13 (P = 0.20)
1.21.4 Prostaglandins
Calitf and al Movernber 1957 3025 918F 217 270 7833 234 10.1% 0.38 j0.20, 0.58) ——
Sueta and al Janueary 1995 184 140 15 98 148 17 4.9% Q.58 ([-0.12, 1.28) -
Subtotal 195% CI) 251 251 15.0% 039 j0.22, 0.57) e 3
Heterogeneity Tau® = O.00; Chi? = .20, of = L (F = 058 FF = 0%
Tesi for overal effect 7 = 4.37 (P < 0.0001)
Total (95% Cy 1289 778 100.0% 0,29 j0.08, 0.50) E 3
Heteropeneity: Tau® = ¢.10; Chi® « 50.73, of = 14 (P < 0. 00001 P = 72% t £ + +

Tast for overall affect T = 2,75 (P = 0.006)
Tes for subgroup differences: Chi' = 1509, df = 3 @ = 0.002), 17 = 80.1%

Guay CA et al. PLoS One. 2018;13(10):e0204610
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RAP, mmHg
MPAP, mmHg
PAWP, mmHg
Cl, L/min/m?
PVR, WU

TAPSE, mm

Hoendermis ES et al.
Eur Heart J. 2015;36:2565-73

Placebo (n. 26)
10 (9-12)
35.0+7.1
20.8+4.2
2.9+0.6

25*

20.1+4.9

* calculated from the published values in dyn-s:cm-5

®

LVEF 245%, mPAP >25 mmHg, PAWP >15 mmHg

Sildenafil (n. 26)

9(7-11)
35.0+9.5
19.9+3.2
2.8+0.7
26"

18.5+4.1

Guazzi M et al. é
Circulation. 2011;124:164-74

LVEF 250%, estimated sPAP 240 mm Hg;
more male and less diabetic patients, higher BP

Placebo (n. 22) Sildenafil (n. 22)
23.1+£55 23.0+4.6
36.8+5.1 39.0+5.0
21.9+20 22.0+25

2.3+0.6 24+0.6
3.3+0.9 3.88+1.38
11.2+25 11.3+x2.2

UNIVERSITA m
@ DEGLI STUDI €33

DI GENOVA OSPEDALE POLICLINICO SAN MARTINO
Sistema Sanitario Regione Liguria



KU T | ol N P
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Exercise PH in HFpEF
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dependent
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Lundberg JO et al. Nat Rev Drug Discov. 2008;7:156-67
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MAYO CLINIC
LVEF 250%, PCWP >15 mmHg at rest and/or 225 mmHg with exercise
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HELP trial

LVEF 240%, mPAP =235 mmHg and PCWP 220 mmHg (with legs elevated into pedals of a supine cycle ergometer)

CENTRAL ILLUSTRATION: Effects of Levosimendan on PCWP and CVP
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Burkhoff, D. et al. J Am Coll Cardiol HF. 2021;9(5):360-70.
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+* HF therapy
+* Vasodilator therapy
+* Improved patient and drug selection

+ Drug discovery
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Design of SPHERE-HF

(B3 adrenergic agoniSt treatment in chronic Pulmonary HypERtEnsion
secondary to Heart Failure trial)

Primary Outcome

Study population L Combined Pre-and
7 ) Post-Capillary ¢
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ﬁﬁm# -‘ I8 Heart Failure Functional i/ ::::'::::W
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Resistance
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Garcia-Lunar | et al. JACC Basic Transl| Sci. 2020;5:317-7
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Pathobiology of PH: New Ontology of PH based on Endophenotypes

GENE=®*mRNA=PROTEINS =»CELL=>-METABOLITES =»VASCULAR ==p PATIENT
CARDIAC Clinical events

Function R
Pathways ‘[ﬁ Functions  History, Physical
HO'

Genome [N

Transcriptome
Proteome
Metabolome
Coagulome
Cell Biome
Imaging
Clinical Chemistry
Cardiopulmonary Physiology

DEEP PHENOTYPING

Hemnes AR et al. Circ Res. 2017;121:1136-9
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Conclusions

*» At present, there is no approved drug for treatment of PH-HF,
which therefore relies on HF therapies

** Some pulmonary vasodilators, as well as other therapies with
different modes of action, may be effective for specific
patient subgroups

** A better understanding of the pathogenesis of PH-HF is
expected to lay the foundations for the development of novel
therapeutic approaches
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