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Disclosures 

• Abbott – Honoraria (prior)
• Alleviant – support to institution/trial
• Ancora (Accucinch) – Eligibility committee for CORCINCH-HF trial
• BrioHealth Solutions - Honoraria
• CVRx (Baroreceptor activation therapy) – Consulting
• Daxor – Advisory board
• Edwards Lifesciences – Support to institution/trial
• Medtronic – Eligibility committee for TTVR trial

Topics

• Atrial shunts

• LV remodeling

• Baroreceptor activation therapy

• Preload reduction in cardiogenic shock
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HFpEF – Lutembacher syndrome

• Hallmark is effort intolerance
• Profound/brisk increase in LA pressure 

during exercise
• Lutembacher syndrome (1916)

• Combination of mitral stenosis and 
secundum ASD

• Originally described 1750 by 
Johann Friedrich Meckel, Sr.

W Abraham from THT 2024
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Summary from William Gray, MD (Lankenau)

Kaye, 2024
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Kaye, 2024

Kaye, 2024
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Kaye, THT 2024

Kaye, 2024
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Shah S at THT 2024

Shah S at THT 2024
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Shah S at THT 2024
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Preliminary Data (EFS)

• N=32, 20F, mean age 67, 
mean BMI 35.4

• Technical success in 100% with 
mean size 7.1 ± 0.8 mm

• No major CV AEs, 10 SAE’s in 6/32, 
none deemed device or procedure 
related (1 died d/t COVID, 1 died d/t 
breast cancer, 3 HF hospitalization 
with IV diuretics)
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Secondary Effectiveness (6 mos)

• Mean NTproBNP:
• 1050 ± 908 to 682 ± 502

• 69% improvement in 
NYHA functional class

• Mean 6MW 
• 260 ± 64 to 366 ±75 

• KCCQ Overall
• 31 ± 14 to 58 ± 18
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Left atrium to coronary sinus shunting 
An alternative approach to chronic left atrial decompression

CAUTION: Investigational device. Limited by Federal (or USA) law to investigational use.

ALT FLOW early feasibility study design
A prospective, multi-center, single-arm study

Objective: To evaluate initial clinical safety, device functionality, and effectiveness of the 
APTURE transcatheter shunt system 

CAUTION: Investigational device. Limited by Federal (or USA) law to investigational use.
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Pre-Specified Endpoint Assessments
All Enrolled Patients (N=116):
• Performance outcomes
• MACCRE and Reintervention (30d)
Device Implanted Patients (N=105)
• Shunt patency at one year
Analysis Population (N=95):
• All implanted patients with LVEF > 40%
• Outcomes Assessment up to 1-year for total 

population and subgroups
 Clinical
 Hemodynamic
 Functional
 Quality of Life

ALT-FLOW EFS
Patient flow and endpoints

CAUTION: Investigational device. Limited by Federal (or USA) law to investigational use.

30-day safety endpoint:  all enrolled patients
MACCRE* plus reintervention

*MACCRE – major adverse cardiac, cerebrovascular and renal events, TIA – transient ischemic attack, AKI – acute kidney injury.

CAUTION: Investigational device. Limited by Federal (or USA) law to investigational use.

Categorical measures - % (n/N or n/n).

3 Patients with 4 Events:
• (1) Embolization with surgical retrieval, with (2) post-surgical stroke
• (3) Surgical reintervention for tamponade and CS repair
• (4) Percutaneous Drainage of tamponade and CS covered stent

Successful shunt implantation 
achieved in 90.5% 
(All Enrolled Patients:  105/116)

Shunt patency per 
Echocardiography CoreLab 

100% at one year 
(Device Implanted patients: 105/105)
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Baseline patient characteristics
Analysis population

Continuous measures - mean ± SD.

CAUTION: Investigational device. Limited by Federal (or USA) law to investigational use.

NYHA functional class and health status
Paired changes from baseline – analysis population

NYHA = New York Heart Association; Health Status category base on Quartile of KCCQ-OSS Score (0-100). 

NYHA Class     Health Status (KCCQ-OSS)

CAUTION: Investigational device. Limited by Federal (or USA) law to investigational use.
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Baseline hemodynamics
Analysis population – core lab data

Continuous measures - mean ± SD (n).

*DOI: 10.1183/13993003.00879-2022

Presence or absence of 
Pulmonary Vascular Disease 
(PVD) at rest defined using 

ESC/ERS 2022* criteria. 

Baseline resting PVR > 2 WU 

PVD at rest

CAUTION: Investigational device. Limited by Federal (or USA) law to investigational use.

PCWP at 20 watts exercise (PCWP 20W)
Paired comparisons vs. baseline – analysis population

All values in mmHg.

Mean Change [95% CI]
-5.1 [-7.4, -2.7]

p < 0.0001 

Mean Change [95% CI]
-5.7 [-8.6, -2.9]

p < 0.001 

Group mean ± 95% CI

Subgroup mean ± 95% CI Group mean for all patients ± 95% CI

CAUTION: Investigational device. Limited by Federal (or USA) law to investigational use.
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KCCQ 23-item questionnaire used.

KCCQ-Overall summary score (KCCQ-OSS)
Paired comparisons vs. baseline – analysis population

p < 0.0001 p < 0.0001 

Group mean ± 95% CI

Subgroup mean ± 95% CI Group mean for all patients ± 95% CI

Mean Change [95% CI]
25 [20,30]

Mean Change [95% CI]
27 [22,32]

CAUTION: Investigational device. Limited by Federal (or USA) law to investigational use.

ALT-FLOW Early Feasibility Study - Conclusions

In patients with chronic symptomatic HF and elevated PCWP at rest and/or exercise with an LVEF 
> 40%, the APTURE transcatheter shunt demonstrated:

• High implant success rate with low 30-day MACCRE or reintervention,

• Clinically meaningful improvements in HF symptoms and overall health status at one year,

• Significant and durable reductions in PCWP at 20-W exercise through 6 months,

• Overall consistency in favorable responses for changes from baseline in exercise PCWP and  
KCCQ-OSS among multiple analyzed subgroups, and

• No evidence of  adverse effects on right heart volumes, hemodynamics, function, or RV-PA 
coupling.

Presented at THT 2024 (Zahr F on behalf of ALT FLOW study team)
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Trial Comparison

ALT-FLOW 2ALLAY
RV ok, none in CSNo leads allowedPacing/Leads
Excludes > 5Resting excludes PVR >3.5

PVR < 1.8 at 25W exercise
PVR

CMS approval
Private payors likely to refuse due to randomization

CoveredCost

Baseline and 6-month exercise RHCScreeningRHC
No, but stable for 4 weeksYes, stable 2 weeksRequires 

diuretic
PCWP > RAP by 5RAP <15

PCWP > RAP
Resting RHC 

requirements

Please consider…

• Is this an option for a persistently symptomatic HFpEF patient?
• Would an exercise RHC be helpful clinically?
• Measure LVEDP
• Does echo suggest high left – and normal right-sided filling pressures?
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Kapadia S, THT 2024
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Estep J, 2024

Estep J, 2024
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Estep J, 2024

Estep J, 2024
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The AccuCinch System Procedure in 3 Steps

LV ACCESS USING THE 
ACCUCINCH GUIDE CATHETER

LV FREE WALL GUIDEWIRE 
PLACEMENT WITH THE 
ACCUCINCH NAVCATH

COMPLETION OF THE 
ACCUCINCH PROCEDURE BY 
CINCHING AND ACUTELY 
REDUCING THE SIZE OF THE 
LEFT VENTRICLE 

ADVANCEMENT OF THE 
ACCUCINCH TRACCATH

DELIVERY OF THE ACCUCINCH 
IMPLANT

ACCESS DELIVERY CINCH

Acute Implantation  LV Wall Integration
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Acute LV Reduction  Biological Reverse Remodeling

4631-320-319
CT - End Systole

Cardiac CT

Baseline

12-Months Post Procedure

Immediate
Post-Procedure

Post-Cinch LV Wall

Pre-Cinch LV Wall

Improvement in LV Volume, QoL & Exercise Capacity

1 2 3 4

- 31.9 mL

- 39.3 
mLp<0.001 (n=31) 

- 10.1 mL

- 23.5 mL

Significant, Progressive 
Left Ventricle Volume 
Reduction (LVEDV)

Biological Reverse Remodeling

Clinically Significant 
Improvement in 
Quality of Life 
(KCCQ)
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47.7
Meters
p=0.003 (n=35)

Clinically Significant 
Improvement in Exercise 
Capacity (6MWT)

*Thresholds of clinical significance
Mean ± SE;  Jorde, U. & Hamid, N. / TVT 2022

1-Month 3-Months 6-Months -Months
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Improvement in Events Post-Procedure

0.065

0.011

Pre-Procedure Post-Procedure

Composite Event Rate 
(per patient month)

p<0.0001

12 Mo. 
Post-Procedure

12 Mo. 
Pre-ProcedureEvents (n=41 Subjects)

1n/aDeath
0n/aHeart Transplant
1n/aLVAD
332HF Hospitalization

5 Events 
in 3 Subjects

32 Events 
in 21 Subjects

Total

Jorde, U.  / TVT 2022

The CORCINCH-HF Study / IDE Pivotal Trial (NCT04331769)

Study Leadership
Chairman:

Martin Leon, MD
Co-Principal Investigators:

Mark Reisman, MD
Ulrich Jorde, MD

KEY ELIGIBILITY CRITERIA
• LVEF:  20-40%
• NYHA:

• II with HF hosp. in the past 12 mo.
• III
• IV ambulatory

• LVEDD: ≥ 55 mm
• MR: ≤ 2+

DESIGN:  Prospective, randomized, open-label, 
multi-center clinical safety and efficacy investigation 
in patients with symptomatic HFrEF

RANDOMIZATION:  1:1 - Treatment with the 
AccuCinch System plus GDMT or GDMT alone

ENDPOINTS:  Safety & efficacy evaluated when 
250 subjects reach 6-mo follow-up, and when 400 
subjects reach 12-mo follow-up

ENROLLMENT:  400 randomized subjects at up 
to 80 centers, globally
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CORCINCH-HF Study Eligibility Guide

ARNI
(or ACEi/ARB)

SGLT2i

MRA

Beta-Blocker

CRT

TEER

Maximally 
Tolerated Dose
+ additional Rx 
and/or ICD when 
indicated

NSR
QRS >150ms
LBBB

MR ≥ 3+

Adult HFrEF patients who 
remain symptomatic
despite GDMT:

LVEF 20 - 40%
NYHA II w/Hosp, III, IV amb
LVEDD ≥ 55 mm
MR ≤ 2+

CORCINCH-HF Study
AccuCinch Ventricular 
Restoration System

HFrEF
LVEF ≤ 40 

Persistent Symptoms

Persistent Symptoms

Persistent Symptoms

+/-

Refer to the CORCINCH-HF Protocol for the 
complete list of inclusion / exclusion criteria

48 1. McMurray JJV et al. N Engl J Med 2019; 381:1995-2008; 2. Packer M et al. N Engl J Med 2020;383:1413-24; 3. McMurray JJV et 
al. N Engl J Med 2014;371:993-1004; 4. Butler J et al, Butler J et al. J Am Coll Cardiol HF. 2022 Sep, 10 (9) 651–661

GDMT produces modest improvements in QOL
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49 Adapted from Lewis G et al, Developments in Exercise Capacity Assessment in Heart Failure Clinical Trials and 
the Rationale for the Design of METEORIC-HF. Circ Heart Fail. 2022 May; 15(5):510-524

GDMT produces modest improvements in exercise capacity

n = # of studies
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(n=29)
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(n=12)

Narrow QRS QRS > 150 
/ LBBB

Class I

~Class IIa

50 1. Creager MA, Creager SJ. J Am Coll Cardiol. 1994;23(2):401-5

Autonomic nervous system in heart failure

Heart Rate 

Remodeling

Diuresis

Renin Secretion

Vasodilation

Blood Pressure

Decreased
Baroreceptor Signaling

Elevated 
sympathetic tone

Decreased 
parasympathetic 

tone
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51

Baroreceptor activation therapy (BAT) elements

Implantable Pulse 
Generator (IPG) & 

Carotid Sinus Lead

Designed to deliver electrical 
stimulation to carotid baroreceptors 
to increase baroreceptor signaling 

52 1. Gronda, E, et al. European Journal of Heart Failure 16.9 (2014): 977-983

BAT decreases sympathetic tone1

.

Study Details
• N = 11 patients
• Single center
• NYHA III , EF < 40%
• GDMT
• Barostim delivered for 6m
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• NYHA Functional Class III
• Left ventricular ejection fraction ≤35%
• Six-minute hall walk distance: 150-400m
• Elevated NT-proBNP or previous HF hospitalization
• Stable optimal medical therapy ≥4 weeks
• CRT-eligible subjects are excluded

• No restriction on AF, QRS width or concomitant devices

BeAT-HF Inclusion/Exclusion Criteria

53

Key Inclusion/Exclusion Criteria

1. Zile MR, et al.  J Am Coll Cardiol. 2020;76(1):1-13

54 1. Instructions for Use 900133-001 Rev. D available at www.cvrx.com/ifu

BeAT-HF baseline demographics
Control
(n=160)

Barostim
(n=163)

Demographics
63 ± 1063 ± 11Age at Screening (years)

35 (21.9%)28 (17.2%)Gender (Female)
116 (72.5%)120 (73.6%)Race (Caucasian)

Heart failure and physical status
121 ± 16120 ± 16SBP (mmHg)
73 ± 1074 ± 10DBP (mmHg)
75 ± 1175 ± 10HR (bpm)
31 ± 531 ± 5BMI (kg/m2)

61.1 ± 18.962.5 ± 16.3eGFR
151 (94.4%)155 (95.1%)NYHA: Class III

28 ± 627 ± 6LVEF (%)
300 ± 71314 ± 666 Minute Walk (m)
51 ± 2453 ± 24QOL

704 (442, 1044)736 (474, 1057)NT-proBNP (pg/mL)
2 (1.3%)4 (2.5%)LBBB

79 (49.4%)66 (40.5%)>=1 HF Hospitalization
0.7 ± 0.80.6 ± 0.9Number of HF Hospitalizations

Control
(n=160)

Barostim
(n=163)

Co-Morbidities
107 (66.9%)104 (63.8%)Coronary Artery Disease
66 (41.3%)53 (32.5%)Atrial Fibrillation
37 (23.1%)29 (17.8%)Stroke or TIA
43 (26.9%)45 (27.6%)Chronic Kidney Disease
80 (50.0%)74 (45.4%)Type II Diabetes

Heart failure treatment
4.1 ± 1.54.0 ± 1.3Number of Meds

129 (81%)143 (88%)ACE-I / ARB / ARNI
43 (27%)57 (35%)ARNI

147 (92%)152 (93%)Beta-Blocker
64 (40%)74 (45%)MRA

139 (87%)138 (85%)Diuretic
9 (5.6%)4 (2.5%)Ivabradine

127 (79%)125 (77%)ICD

53
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55

• Safety

• 6,12,24-month symptom improvement

• CV death and HF hospitalization 

• All-cause death, LVAD or transplant

• Win ratio - mortality, morbidity & QOL

1. Zile MR, et al.  J Am Coll Cardiol. 2020;76(1):1-13 2. Instructions for Use 900133-001 Rev. D available at www.cvrx.com/ifu

BeAT-HF two-phase trial design

Pre-Market Phase as 
Breakthrough Device1

Met safety and all effectiveness endpoints  

MEDICAL MANAGEMENT

BAROSTIM + MEDICAL MANAGEMENT

Optimize & Stabilize 
Medications ≥ 1 month

Baseline

1:1 Randomization

FDA approval 2019 Published 2020 FDA labeling expansion 2023

7 years

• Safety

• 6-month symptom improvement

• NT-proBNP at 6 months

Post-Market Phase for 
Labeling Expansion2

Confirmed safety and effectiveness endpoints of Pre-
Market Phase. Primary endpoint of CV death and 
hospitalization was not met. Additional effective 

analysis suggest favorable effect of Barostim therapy

6 months

56 56

*Data from different studies and different patient populations may not be directly comparable
1. Instructions for Use 900133-001 Rev. D available at www.cvrx.com/ifu. 2. Zile M, Presented at THT 2023, March 21, 2023. 3. Gremeaux V, et al. Arch Phys Med Rehabil. 2011;92(4):611-619. 
4. Higgins SL, et al. J Am Coll Cardiol 2003;42:1454 –1459. 5. Abraham WT, et al. N Engl J Med 2002;346:1845–1853.

BeAT-HF symptom improvement at 12 months1

NYHA class

34%
Improved

CRT trial results at 6 months

20%
NYHA III or IV
LVEF ≤ 35%

QRS > 120ms
CONTAK CD3

30%
NYHA III

LVEF ≤ 35%
QRS > 130ms

MIRACLE4

32%
Improved
at 1 year

Quality of life
(MLWHF)

CRT trial results at 6 months

-11
NYHA III or IV
LVEF ≤ 35%

QRS > 120ms

CONTAK 
CD3

-9
NYHA III or IV
LVEF ≤ 35%

QRS > 130ms
MIRACLE4

Exercise capacity
(6MHW)

CRT trial results at 6 months

39
NYHA III or IV
LVEF ≤ 35%

QRS > 120ms
CONTAK CD3

29
NYHA III or IV
LVEF ≤ 35%

QRS > 130ms
MIRACLE4

BAT
Control

Diff

+44
Meters 

at 1 year

Clinically
Meaningful3

-5 Points

-8
Points

at 1 year

BAT

Control

Diff BAT

Control
Diff
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57 1. Instructions for Use 900133-001 Rev. D available at www.cvrx.com/ifu & Zile M, Presented at THT 2023, March 21, 2023  

Reduction in all-cause death, LVAD or transplant

-34%
Relative

reduction

0%
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100%

0 1 2 3 4

HR 0.662 (95% CI  0.435, 1.007); nominal p=0.054
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Control

Patients in the BAT arm had a 34% 
reduction in all-cause death or the 

use of LVAD or heart transplant

58 1. Instructions for Use 900133-001 Rev. D available at www.cvrx.com/ifu, 
MANCE - Major Adverse Neurological and Cardiovascular Events includes all events that occur within 6 months of implant  

BeAT-HF safety
MANCE-Free Rate1

97%
MANCE-Free

Rate

6-month MANCE (System or Procedure-Related)1

Barostim Subjects

(N=159)
Ver

Event RateNumber of 
Subjects

Number of  
EventsEvent

0.0%00CV Death

0.6%11Stroke

0.0%00Cardiac Arrest

0.0%00Acute MI

0.6%11Acute Decompensated HF

0.0%00Hypertensive Crisis

0.0%00Severe Complication of HF Treatment

0.0%00Systemic and Pulmonary Thromboembolism

1.3%22Infection Requiring Explant

0.0%00Cranial Nerve Damage

0.6%11Non-Elective Major Restorative Procedures

3.1%55Total
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59 1. Zile MR, et al. J Am Coll Cardiol 2020;76:1-13; 2. Zile MR, et al. J Am Coll Cardiol 2020; Supplemental Appendix Table 13
MANCE - Major Adverse Neurological and Cardiovascular Events includes all events that occur within 6 months of implant 

BeAT-HF: Serious cardiovascular events at 6 months

Relative 
Reduction

Control
(n=134)

Barostim
(n=125)Cardiovascular 

Event
Event Rate*Number of EventsEvent Rate*Number of 

Events

50%0.109180.0548Cardiac Arrhythmias/ Cardiac 
Arrests

44%0.060100.0345MI/Angina

63%0.03660.0142Hypotension/ Syncope

51%0.206340.10115Total

* Events per patient-year of follow-up p-value=0.023
Not a powered endpoint

Potential Reduction in Serious Cardiovascular Events1

60

Sample BAT Titration Schedule

Device and drug titration is physician-directed

Week 8Week 6Week 4Week 2@ Implant

8mA6mA4mA2mA1mATypical device 
amplitude

Δ Diuretic
± NH BlockadeΔ DiureticΔ DiureticΔ DiureticΔ DiureticDrug titration

6MHW
NT-proBNP----Assessment

Titration over 2-3 months 
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BAT Implant
Small Incision in 

Neck
Electrode sutured to 

Carotid Artery
Lead tunneled to 
pectoral pocket

Lead connected to device 
and placed in pocket

Incision in neck 
closed

Pocket incision 
closed

6
1

MHI Experience To Date

• 4 implants, another ~3 approved and pending
• Must have proBNP <1600
• High rate of payors refusing coverage
• I want to acknowledge Dr. Haglund for spearheading, Dr. Jim for 

implanting, and HF nurses (Emily Bernstein RN and Ruwayda
Mohamed RN) for extensive efforts to organize process and program 
and Stephanie Garrison for PA support
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Intermittent SVC Occlusion

Kapur NK et al, Catheter Cardiovasc Interv 2019
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MHI - David Miranda

Site Initiation Visit
TOMORROW!
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Thank you!
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