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Heart Failure

v" the most prominent cause of hospitalization globally
v 3.6 million newly diagnosed patients every year

v" socioeconomic burden of billions of euros per year
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New treatment strategies are urgently needed



NO-sGC-cGMP pathway
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L-Cytrulline

vasodilation
myocardial relaxation
anti-inflammation
anti-proliferation
anti-hypertrophy
anti-obesity
anti-fibrosis

renal protection




NO-sGC-cGMP targeted therapy
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PDE inhibitors

L-Cytrulline

Riociguat Cinaciguat
Vericiguat
BAY 41-8543 CMP
Dual mode of action:

Stimulate native form of sGC
Sensitize sGC to endogenous NO

natriuretic peptide axis (BNP, ANP, CNP)

ARNi Dual-Acting Angiotensin Receptor — Neprilysin Inhibitor
PDEs phosphodiesterases



sGC stimulators - clinical use

Riociguat (Adempas®) in clinical use for chronic thromboembolic
Aaen‘%pzs = pulmonary hypertension (CTEPH) and pulmonary arterial
hypertension (PAH)

(rlociguat) taplets
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Vericiguat (Verquvo®) accepted for the treatment of symptomatic
chronic heart failure in adults with reduced ejection fraction (USA
January 2021, UE July 2021)
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BAY 41-8543 (3) BAY 63-2521 (4) BAY 102-1189 (5)
Riociguat Vericiguat

Adempas™



Aim of the study

To evaluate the effects of chronic treatment

with sGC stimulator
alone and combined with ACEi

on the progression of HFrEF in ACF TGR model

cGMP 1 RAAS §



Experimental model of HFrEF

Ren-2 transgenic hypertensive rats (TGR)
with Aorto-Caval Fistula (ACF)

v" HFrEF due to the volume overload

8 — Abdominal aorta

AV fistula

(12mm OD) v’ systemic congestion and cardiac remodeling

< v renal dysfunction (,,cardio-renal syndrome”’)

Two detrimental factors promoting progression of HFrEF

hypertension and increased activity of RAAS P



Experimental groups

[0 ACF TGR (n=13)
0 ACF TGR+ BAY41-8543 (n=8)

ACF TGR + ACEi (n=9)

B ACF TGR + BAY41-8543 +ACEi (n=11)

sGC stimulator: 3 mg/kg/day in a diet
ACEi: trandolapril - GOPTEN®
2 mg/L in drinking water (0.25 mg/kg/day)

ACF — Aorto-Caval Fistula



Experimental protocol (1)

Survival rate

l treatment

ACF — Aorto-Caval Fistula



Survival Rate (%)
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Survival Rate (%)
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Survival Rate (%)

Survival

— ACF TGR (n=24) — ACF TGR+BAY41-8543 (n=26)
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Survival Rate (%)

Survival

— ACF TGR (n=24) — ACF TGR+BAY41-8543 (n=26) — ACF TGR+ACEi (n=23)
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Experimental protocol (I1)

Blood pressure measurment

Telemetry ACF/
implantation sham
treatment

recovery -
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Hypotension might be detrimental for patients with heart failure

ACF - Aorto-Caval Fistula



-0 sham TGR (n=7)

- sham TGR+BAY 41-8543 3mg (n=4)
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Experimental protocol (Il1)

Blood and urine collection cGMP
ANG Il
I Metabolic cages (days -7,-4,1, 2, 4, 7) NOx
renal and
I Blood collection (days -5, 8) cardiovascular
biomarkers
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ACF — Aorto-Caval Fistula



Urinary excretion of cGMP

O sham TGR (n=8) £ ACF TGR (n=12) A sham HanSD (n=8)
- sham TGR + BAY41-8543 (n=8) ™ ACF TGR + ACEi (n=8) 4 sham HanSD + BAY41-8543 (n=9)
# ACF TGR + BAY41-8543 (n=9)

# ACF TGR + BAY41-8543 + ACEi (n=10)



Change in the urinary excretion rate of cGMP

O sham TGR (n=8) [0 ACF TGR (n=12) A sham HanSD (n=8)
® sham TGR + BAY41-8543 (n=7) @ ACF TGR + BAY41-8543 (n=8) A sham HanSD + BAY41-8543 (n=9)
ACF TGR + ACEi (n=9)
B ACF TGR + BAY41-8543 + ACEi (n=10)
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ACF - Aorto-Caval Fistula



Summary

BAY 41-8543:
v" improved survival rate of ACF TGR in comparison to
untreated rats with HFrEF

v" caused only transient decrease in BP

v increased excretion rate of cGMP



Conclusions and future plans

v" sGC stimulators might represent a valuable tool for the
treatment of HFrEF due to volume overload and cardio-renal
syndrome, but further studies are necessary

NEXT:

v" to clarify some of the ,,puzzling results” (diminished survival
of combined treatment of BAY41-8543 and ACEi)

v To test sGC stimulators in other models
* Chemotherapy-induced HF
* Combined HFrEF with CKD
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NO, NO donors sGC activators

sGC stimulators (Cinaciguat)
Oxidative | ‘ '
v = v
Reduced sGC Oxidized sGC
Heme Fe?* Heme Fe**

GTP —— ¢GMP +—— GTP
l— PDE

Vasodilation, inhibition of platelet aggregation,
antiremodeling, antiapoptotic and anti-
inflammatory effects

Tissue protection (?)

Tamargo et. al. Curr Med Chem. 2010;17(4):363-90.



Albumin to creatinine ratio in urine (ACR)

O sham TGR (n=7) [0 ACFTGR (n=13) /\ sham HanSD (n=8)
@® sham TGR + BAY41-8543 (n:7) D ACF TGR+ BAY41-8543 (n=8) A sham HanSD + BAY41-8543 (n=9)
B ACF TGR + ACEi (n=9)
[l ACF TGR + BAY41-8543 +ACEi (n=11)
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Change in the urinary excretion rate of NOx

O sham TGR (n=8) O ACF TGR (n=10) A sham HanSD (n=8)
® sham TGR + BAY41-8543 (n=8) @ ACF TGR + BAY41-8543 (n=9) A sham HanSD + BAY41-8543 (n=9)
B ACF TGR + ACEi (n=8)

8 - B ACF TGR + BAY41-8543 + ACEi (n=11)
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ACF — Aorto-Caval Fistula



plasma BAY41-8543 (ug/L)
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renal ANG Il (fmol/g)

Renal ANG Il
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plasma NT-proBNP

O sham TGR (n=3) O ACF TGR (n=7) A sham HanSD (n=6)
® sham TGR+BAY41-8543(n=3) @ ACF TGR + BAY41-8543 (n=6) A sham HanSD + BAY41-8543 (n=7)
B ACF TGR + BAY41-8543 + ACEi (n=5)
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