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2.0%

Increasing Prevalence of Heart Failure
By 2030, 1:33 US individuals will have heart failure
Total US Healthcare Costs for HF Estimated at $70 Billion
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Number of people (x10,000)

Increasing Prevalence of Heart Failure

Actual HF Burden Exceeds Projected Burden
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Congestion is an Important Target of Therapy
Congestion (s Assoctated with Poor Clinical Outcomes

Congestion Score*
0 1 2 3-9

HF hospitalization 266 35% 35%  35%
Death 19%  25% 25%  43%

HF hosp. or Death 36%  46% 46%  60%

*Discharge/Day 7 Congestion score: Based on extent
of orthopnea, JVD, edema (each on scale 0-3)

N=2016, placebo arm only * EVEREST Trial
Median f/u: 9.9 months Ambrosy, Pang,.Gheorghiade, EHJ, 2013




Congestion is an Important Target of Therapy
Congestion not Just Cardiac Output in ADHF

RAP (final) per 5 mmHg

RAP (baseline) capped at13 per 5 mmHg

PA mean (final) per5 mmHg
PA mean (baseline) per 5 mmHg

PCWP (final) per 5 mmHg
PCWP (baseline) per 5 mmHg

Final PCWP 220

Final Cl per 0.2 L/min/m2
Baseline Cl per 0.2 L/min/m2
Baseline sodium per 10 mEq/L
Baseline BUN per 10 mg/dL
Baseline systolic BP per 10 mmHg
Baseline ACE inhibitor

COPD

* ESCAPE Trial

[ ]

Less likelyto have event More likelyto have event

0.25

0.5 | 2 4

Hazard ratio

Conclusion: Final PCWP and final right atrial pressure were stronger predictors of postdischarge out-
comes than CI in patients with advanced heart failure. The ability to lower filling pressures appears to be
more prognostically important than improving CI in the management of patients with advanced heart failure.

Cooper and Rogers et al. J Card Fail. 2016 March ; 22(3): 182-189.



Congestion is an Important Target of Therapy
Hemodynamic Indices of Congestion Predict Mortality

Population
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Existing Decongestive Therapies are Limited
There exists a need for more rapid and effective cardiac
decongestion in patients with acute heart failure

Loop diuretics

« May worsen renal function
* Associated with worse clinical outcomes. T Positive airway pressure

« 20-30% of patients develop diuretic resistance. @‘ .[—f““ 9
. . / )/ \
Ultrafiltration V l

« Lack of compelling results and limited
adoption. \ [ 4
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« Associated with hypotension in acute heart

Vasodilators

failure
» Associated with toxicity and tachyphylaxis S

Diuretics

Inotropes

* Increase cardiac workload
* No improvement in clinical outcomes
» Associated with arrhythmias



Reducing Ventricular Load Improves Outcomes
Load is the Product of Ventricular Pressure and Volume
Unloading Technologies are Expensive and Complicated
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The Disruptive Concept: Restricting Cardiac Preload
No device therapy specifically reduces LV preload due
to concerns around reduced blood pressure

_ &
150 3 +———High Preload:
o Preload The load imposed on the ventricle
:IE: at the end of diastole. The most
= 100 - Low common measures of preload
— T include end-diastolic volume (EDV),
g Preload end-diastolic pressure (EDP).
7,
g 50 1 The different loops are obtained
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3 Q,OQ constant contractility.
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The Disruptive Concept: Restricting Cardiac Preload
The Superior (SVC) and Inferior Vena Cava (IVC) Contribute
30% and 70% of Cardiac Preload Respectively

IVC Occlusion
Control | | Heart
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Preclinical Testing Phase 1: SVC vs IVC

In contrast to IVC occlusion, acute SVC occlusion reduced cardiac filling
pressures without reducing systemic blood pressure or cardiac output
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Preclinical Testing Phase 1: SVC vs IVC
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SVC Occlusion Provides
Effective & Reproducible LV Unloading

Kapur Lab



Preclinical Testing Phase 2: Chronic Animal Testing

12-18 hours of intermittent SVC occlusion was well tolerated without adverse
vascular or neurologic effects in a swine model of congestive heart failure
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OreCARDIAT Pump Mechanics

Balloon Inflation Balloon Deflation
(Non-dilating) (Partial)



Preclinical Testing Phase 2: Chronic Animal Testing
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SVC Occlusion in Acute Heart Failure

Preclinical Conclusions and Lessons Learned:

1. Compared to IVC occlusion, acute SVC occlusion provides
a superior hemodynamic profile with reduced cardiac
filling pressures and stable systemic pressure and cardiac
output.

2. Intermittent SVC occlusion with a novel catheter-
mounted SVC balloon system is well tolerated with
durable reduction in cardiac filling pressures without
anatomic evidence of neurologic or vascular injury.



Clinical Proof of Concept Study
SVC Occlusion in Acute Heart Failure

Study Design: Prospective, single-arm, proof-of-concept study
Investigating superior venocaval (SVC) occlusion as a therapeutic
approach to improve heart function in human subjects with advanced
heart failure.

Primary Objective: confirm safety of transient SVC occlusion including
neurologic assessment before, during, and for 24 hours post-procedure

Secondary Objective: measure acute hemodynamic changes
associated with transient SVC occlusion

Study Population: 18-75 year old patients admitted with acutely
decompensated heart failure with reduced ejection fraction referred for
cardiac catheterization

IRB Approved Protocol

Kapur NK, Karas RH, and Burkhoff D et al CCl 2019



Clinical Proof of Concept Study
SVC Occlusion in Acute Heart Failure

Patients 1-5
SVC
Consent  RHC (.clusion RHC 24 Hours
I I 5 mins : :
% * * * * %k % 0k
Patients 6 - 8
SVC SVC
Consent RHC Occlusion RHC Occlusion RHC 72 Hours
I : 5 mins I 10 mins I I
% * * * % * % % %

Kapur NK, Karas RH, and Burkhoff D et al CCl 2019

Society for Cardiovascular
Angiography & Interventions




Clinical Proof of Concept Study
SVC Occlusion in Acute Heart Failure

. . Post-Occlusion
Pre-Occlusion SVC Occlusion Non-injured SVC

SVC Diameter

Kapur NK, Karas RH, and Burkhoff D et al CCI 2019

P SCA
Society for Cardiovascular
Angiography & Interventions
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Heart Rate (bpm)

Jugular Venous Pressure (mmHg)

Mean PA Pressure (mmHg)

Clinical Proof of Concept Study
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Clinical Proof of Concept Study
SVC Occlusion in Acute Heart Failure
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Clinical Proof of Concept Study
No neurologic safety issues were identified during the acute phase
of the study, at 7 days (n=8), or 30 days (n=5) of follow up.

Mini-Cognitive Testing Score (Range 0 to 5; 5 = normal)
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SVC Occlusion in Acute Heart Failure

Clinical Conclusions and Lessons Learned:

1. We now report the first-in-human experience with SVC
occlusion as a potentially novel therapeutic approach to
rapidly and significantly reduce cardiac filling pressures
in acutely decompensated systolic heart failure.

2. SVC occlusion was well tolerated with stable mean
arterial pressures and cardiac output, and without
neurologic side effects.

3. Future studies are required to test the clinical utility of
SVC therapy as an approach to reduce congestion and
improve outcomes for patients with acute congestive
heart failure.



@NUS-HF Study
Sponsored by: pI’ECAQ

DIAP

Prospective, multicenter Early Feasibility and
Safety Study to confirm the safety and feasibility

of the preCARDIA System

FDA Approved EFS Study: March 2019
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