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Corvia Atrial Shunt Device

» Self-expanding
nitinol cage

* Double-disc, flush
with LA septum

« Single, 8-mm shunt
diameter

« REDUCE LAP-HF I:
lExercise PCWP at
1 month

Proposed mode of action: dynamic decompression of
overloaded LA by shunting blood from LA = RA (Qp:Qs 1.2-1.3)
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REDUCE LAP-HF Il (n=626): Primary results
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* 93% HFpEF, 7% HFmrEF

* Randomized 1:1 shunt vs. sham
* Exercise RHC in all

 Peak PCWP 225 mmHg

Shah SJ, et al. Lancet 2022



Are atrial shunts harmful in HFpEF?

RELIEVE-HF HFpEF group (LVEF 240%)
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Annualized rate of events: 143 events

14- Shunt group: 60.2% in 69 patients

1o Placebo group: 35.9% \
Relative rate ratio: 1.68 (1.29, 2.19)

9 p=0.0001
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REDUCE LAP-HF Il: Pre-specified subgroups

Subgroup N IRR(95%CI)  Piteraction
Sex 0.020
* Male 239 L 1.32 (1.01-1.71)

* Female 382 L 0.85(0.55-1.09)

RA volume index 0.012
* Tertile 1 167 = 0.79 (0.57-1.11)

* Tertile 2 168 = 0.70(0.46-1.07)

* Tertile 3 168 = 1.43 (1.08-1.90)

PA systolic pressure at

20W 0.002
* Tertile 1 192 = 0.71(0.46-1.11)

* Tertile 2 202 = 0.80(0.57-1.12)

* Tertile 3 202 = 1.40 (1.10-1.79)

0.5 1.0 2.0

Statistical significance threshold: < 'S

interaction p-value <0.05 Favors shunt Favors sham

Shah SJ, et al. Lancet 2022



REDUCE LAP-HF Il: Responder analyses

* Pre-specified + post-hoc subgroup analyses:
->|dentified a potential responder subgroup
->50% of randomized patients (n=313)
->Peak exercise PVR <1.74 WU + no pacemaker/ICD
->After 12 months of follow-up: Beneficial treatment response

No LatentPVD - —— { o ] e
(' No Latent PVD, no Pacemaker - e H—i —e— )
No Latent PVD, HFpEF only - —— 1 H—I I—o—l
No Latent PVD, no LA enlargement - —— Ho—i ——
Efficacy 00 05 10 15 20 0 1I 2 3 A 5 45 40 5 0 5 10 15
endpoints TWin ratio = 1.43 LHF events TKCCQ
(shunt vs. sham, responders) (p=0.009) (IRR 0.49, P=0.035) (+5.9 pOintS; =0.01)

Borlaug BA...Shah SJ Circulation 2022



Effect of shunt on KCCQ across peak exercise PVR
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Peak PVR vs. APCWP- ARAP difference

155

p——— * Prior to randomization, patients
fo IR g with Tpeak exercise PVR had:

o
o
|

-> LAugmentation of PCWP
-> TAugmentation of RAP

raprelatie = * Which leads to lower APCWP-

to TLAP during . . .
© exercise ARAP difference during exercise

] -> |n patients with Tpeak PVR,
RA pressure is rising much more

N

Rest to peak exercise
APCWP — ARAP (mmHg)

5] R=-0.35,P=1.9x 1016 relative to the rise in LA pressure
4 0 1 2 3 4 5 6 --> Not optimal for L—R shunting
Peak exercise PVR (WU)
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Peak PVR vs. APCWP- ARAP difference

25  Nomsl |_Abnoma | * Therefore, patients with TPVR at
e peak exercise have |PCWP-RAP
20+ _ LoRshunting gradient at peak exercise

o (Notoptimatfor” Conversely, patients with | PVR at
" LoRshunting . peak exercise haveTPCWP-RAP
Ry gradient during exercise, which is

optimal for L—R shunting and

Peak exercise PCWP-RAP
gradient (mmHg)

§='1°-124’10 : A unloading of the LA

=1.1x10 _

- * Mayexplain why LPVR . (<1.74 WU)
Peak exercise PVR (WU) were treatment responders

CRF
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Importance of recognizing latent PVD in HFpEF
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REDUCE LAP-HF Il: Responder analyses

2-year HF event rate analysis: atrial shunt vs. sham
RESPONDERS (win ratio = 1.36) NON-RESPONDERS (win ratio = 0.73)

07| IRR 0.48 (95% Cl 0.45-0.92) 071 IRR 2.22 (95% CI 1.29-3.85)
= P=0.027 g P=0.004
= = 0.6
= 50% reduction = 200% increase
P in HF events Rl in HF events
s B 04
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3 03 SHAM 3 03
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IRR = incident rate ratio

Borlaug BA...Shah SJ. Circulation 2022; Gustafsson F...Shah SJ. JACC Heart Fail 2024



Efficacy and safety of atrial shunts in HFpEF

Depends on phenotype...

TPeak exercise PVR
TRV dysfunction
TTR severity
TNTproBNP

TEvent rate

Risk profile

REDUCE LAP-HF Il REDUCE LAP-HF I RELIEVE-HF
responders non-responders HFpEF group




Efficacy and safety of atrial shunts in HFpEF

Depends on phenotype...
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REDUCE LAP-HF Il REDUCE LAP-HF Il RELIEVE-HF

responders non-responders HFpEF group



Longitudinal echocardiographic analysis

Mean Z-score (SD of difference [shunt—sham])

across all post-randomization time points (1, 6, 12, 24 months) ¢ Responders (peak PVR <1.74 and no PPM/ICD):
RV/LV ratio’ ~ TLeft heart unloading + TLA function —
- Less RV IRV enlargement + TRV systolic function —
RVESV > enlargement )
. Tdelivery of shunted blood through lungs
RVEDV ‘ | = preserved LV cardiac output | = 5o
Improved OUTCOMES
Better RVEF < RV function
LA
function Avelocity'
Lower
RA pressure ¢ RA pressure
Cardiac output 4\
Preserved cardiac
E/Aratio output
L LV
PASP ﬁﬂ‘in:legr I Responders
Lateral a’ velocity pressure W= Non-responders
04 02 O{O Oi2 Oi4 0i6 0i8 1i0 PPM = permanent pacemaker; tInteraction P<0.05

Patel RB...Shah SJ. JAMA Cardiol 2024



Longitudinal echocardiographic analysis

Mean Z-score (SD of difference [shunt—sham])

across all post-randomization time points (1, 6, 12, 24 months) ¢ Responders (peak PVR <1.74 and no PPM/ICD):
RV/LV ratio’ TLeft heart unloading + TLA function —
RVESV' Less RV LRV enlargement + TRV systolic function —

" enlargement

Tdelivery of shunted blood through lungs

RVEDV' mproved = preserved LV cardiac output = ;"0
Betior RVEF, 4 Rvfunction  « Non-responders (peak PVR 21.74 or PPM/ICD):
function Avelocity TRV enlargement but no improvement in
RA pressure « A poossure RV systolic function — lleft heart
Cardiacoutput «— ~unloading, limprovement in LA function —
E/Aratio oep o cardiae | delivery of shunted blood through lungs
pASP  LowerLv = TRA pressure + |LV cardiac output
filling I Responders
Lateral a’ velocity pressure | W= Non-responders ~ \:)vl?Tlt:S()EMES
04 02 00 02 04 06 08 10 PPM = permanent pacemaker; tInteraction P<0.05

Patel RB...Shah SJ. JAMA Cardiol 2024



REDUCE LAP-HF II: 5-year primary results*

P=0.85

All patients (n=621) - ~ —e S Win ratio:

* CV death or
non-fatal
Ischemic stroke

» Total (first and

r ) recurrent) HF

P=0.066
Responders (n=313) O R ) g\;g;]t;e -

1.44 (0.98, 2.12) KCCQ-0SS

*5-year outcomes
are still preliminary

P=0.039 (89.7% complete)
Non-responders (n=265) - —@ R S S

[ !

0.0 0.5 1.0 15 2.0 25
Win ratio (95% CI)




Responder group: Components of the win ratio

Responders (n=313)

Outcome at 5 years Atrial shunt | Sham control P-value
CV death or non-fatal 9.3 10.0 061
iIschemic stroke (95% CI) (2.3-16.3) (0.0-20.0) '
CV death 7.4 7.6 0.66
(95% CI) (1.1-13.7) (0.0-16.6) '
Non-fatal ischemic stroke 1.9 1.5 0.82
(95% CI) (0.0-5.4) (0.0-7.9) '
Total rate o_f HF events 10 15 0.014
per 100 patient years

Delta KCCQ 19.4 7.2 0.007
(median [IQR]) (8.1, 36.7) (-9.8, 19.7) '
Win ratio 1.44 (0.98, 2.12) 0.066




Responder group: Cumulative HF events at 5 years
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Responder group: AKCCQ-OSS (baseline to 60 months)
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RESPONDER-HF: Trial design

REDUCE LAP-HF II

50% of population benefited significantly
despite overall neutral trial

% \{‘@

OVERALL POPULATION (n=626)
Neutral primary outcome (win ratio=1)

Positive outcome (win ratio=1.5, p=0.004) in
patients with normal exercise PVR (<1.74
WU) and no cardiac rhythm device
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RESPONDER-HF

Confirmatory trial to validate Responder Group
outcomes observed in REDUCE LAP-HF II

Randomized, double-blinded,
sham-controlled

Enrolling Q4 22

260 randomized 1:1

HFpEF & HFmrEF (EF240%)

* Rate of total HF events up to 24 months, analyzed
when last randomized patient reaches 12 months
» KCCQ change from baseline to 12 months

* Cardiovascular mortality through 12 months




Atrial shunt Vv

effects on
the heart 4

RESPONDER-HF: Screening committee

LV and LA get smaller: Avoid HCM, avoid low
output states

RV and RA get bigger: Avoid vulnerable RV,
overt RV failure, RA failure

Tricuspid annulus will dilate: Avoid
moderate or greater TR

Blood needs to get back to left heart: Avoid
pulmonary vascular disease,
tricuspid/pulmonary valve obstruction




RESPONDER-HF: Screening committee

TCHADULTECHO TISO.0 MID19L Example of a
X5-1 7N MI 0.48 F _
27Hz 0f— 3 73 patient who was
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RESPONDER-HF: Screening committee

Echocardiographic evidence of significant pulmonary vascular disease

TCH ADULT ECHO TIS0.4 MI 0.1 TCH ADULT ECHO TIS0.3 MI 0.9
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Conclusions

 Corvia Atrial Shunt Device:

-> Reduces exercise PCWP
-» JHF events and Thealth status in responders (Ex. PVR <1.74 + no PM/ICD)
-» THF events and lhealth status in non-responders (Ex. PVR =21.74 WU or PM/ICD)

« HFpEF is heterogeneous: one size does not fit all!
« Exercise-based phenotyping: critical for patient evaluation

 RELIEVE-HF HFpEF group: sick patients with exaggerated non-
responder phenotype = poor response to atrial shunt

« Both REDUCE LAP-HF Il and RELIEVE-HF provide strong
rationale for RESPONDER-HF confirmatory trial



