
RESHAPE-HF2 Trial

Randomized Investigation of the MitraClip Device in 
Heart Failure: 2nd Trial in Patients with Clinically 

Significant Functional Mitral Regurgitation

ESC Congress – London, 31st August, 2024

Stefan D. Anker, MD PhD on behalf of the RESHAPE-HF2 Steering Committee, 
Trial Committees, Investigators & Coordinators

Dept. of Cardiology / DHZC (CVK),
Charité Berlin, Germany

s.anker@cachexia.de



Research Contracts:
- Abbott Laboratories, CSL/Vifor
Consulting/Royalties/Owner/Stockholder of healthcare company:
- Personal fees from Actimed, Astra Zeneca, Bayer, Boehringer Ingelheim, Brahms, Cardiac 
Dimensions, Cardior, Cordio, CSL/Vifor, CVRx, Cytokinetics, Edwards, Farraday
Pharmaceuticals, GSK, Impulse Dynamics, Medtronic, Novartis, Novo Nordisk, Occlutech, 
Pfizer, Regeneron, Relaxera, Repairon, Scirent, Sensible Medical, Vectorious, and V-Wave, 
all outside of the work presented here.
- Named co-inventor of two patent applications regarding MR-proANP (DE 102007010834 & 
DE 102007022367), but he does not benefit personally from the related issued patents.



RESHAPE-HF2 (IIT structure)
Executive Committee:
Stefan Anker (chair)
Piotr Ponikowski (co-chair)
Wolfgang Schillinger
Tim Friede
Gerd Hasenfuß
Stephan von Bardeleben
(Echo CoreLab)

Intern. Steering Committee:
William Abraham
Ottavio Alfieri
Angelo Auricchio
Antoni Bayes-Genis
Javed Butler
John Cleland
Gerasimos Filippatos
Finn Gustafsson
Wilhelm Haverkamp
Malte Kelm
Karl-Heinz Kuck
Ulf Landmesser

Aldo Maggioni
Marco Metra
Vlasis Ninios
Mark Petrie
Tienush Rassaf
Frank Ruschitzka
Ulrich Schäfer
Paul Christian Schulze
Konstantinos Spargias
Alec Vahanian
José Zamorano
Andreas Zeiher

DMC:
Andrew Coats (chair)
Berry Greenberg
Hüsyin Ince
Giuseppe Rosano
Karl Wegscheider

Clinical Events Committee:
Wilhelm Haverkamp, GER (chair)
Stefan Anker, GER
Friedrich Köhler, GER
Mahir Karakas, GER
Mitja Lainscak, SLV
Alper Öner, GER

Legal Sponsor: University Medical Center, Göttingen (UMG) Germany
Financial Support: Abbott Laboratories
CROs: Study Center, UMG Göttingen – MTA Swiss
Statistical Support: Dept of Biostatistics (Lead: Prof. Tim Friede)
Sites: 30 sites in 9 countries

Europe Map

Coordination:
Monika Diek (Charité)
Jutta Heinrich (UMG)



RESHAPE-HF2 – testing MitraClip in the 3rd population

Screening
R

30 days M6 M12 M24

Anker SD et al.
Reshape-HF2 Design.

EJHF 2024

FPFV: March 2015
LPFV: October 2023

LPLV: April 2024
DB lock: June 2024

• Symptomatic CHF in NYHA functional class II–IV with LVEF 20–50% [if NYHA II, with NYHA III/IV in last 6mo]
• Clinically significant functional mitral regurgitation (FMR 3+ / 4+ according to European Association of 

Echocardiography) within 90d prior to randomization & confirmed by the Echo Core-Lab (within 48hrs)
• Hospitalization for HF within 12mo OR BNP ≥300 pg/mL or NT-proBNP ≥1000 pg/mL within 90d 
• Ambulatory and suitable for MC procedure and able to complete a 6-min-WT

Follow-up:
at least 6 months

follow-up for last patient

N=505
1:1

All-cause mortality:
up to 8 years follow-up

average (3.5 years)

Device group (MitraClip, within 14 days)
plus guideline-directed medical therapy

Control group
guideline-directed medical therapy



RESHAPE-HF2 – testing MitraClip in the 3rd population

Device group (MitraClip, within 14 days)
plus guideline-directed medical therapy

Control group
guideline-directed medical therapy

Screening
R

30 days M6 M12 M24

Follow-up:
at least 6 months

follow-up for last patient

• Primary EPs: (i)   Recurrent events of CV death & HHF
(ii)  Recurrent events of HHF
(iii) KCCQ (change BL to 12mo)

• Secondary EPs: - 6MWT-distance (change BL–12mo) 
(Hochberg) - ACM (all available FU) - Recurrent hospitalization (any)

- NYHA class I/II (24mo) - Grade 2+ or less MR (12mo)

Statistics:

N=505
1:1

Alpha = 0.05
Significance level controlled 
using Hochberg procedure

All-cause mortality:
up to 8 years follow-up

average (3.5 years)

Anker SD et al.
Reshape-HF2 Design.

EJHF 2024

FPFV: March 2015
LPFV: October 2023

LPLV: April 2024
DB lock: June 2024



Device Group (n=250) Control Group  (n=255)

Age (yr) 70.0 ± 10.4 69.4 ± 10.7
Women (%) 55 (22) 44 (17)
Diabetes mellitus (%) 91 (36) 85 (33)
Non-ischaemic HF (%) 88 (35) 88 (35)
NYHA functional class II / III / IV (%) 24 / 60 / 16 26 / 60 / 14
Systolic blood pressure (mm Hg) 112 ± 16 113 ± 16
Atrial fibrillation 118 (47) 125 (49)
Glomerular filtration rate (mL/min/1.73 m2) 54.9 ± 19.0 56.7 ±23.3
Therapies of interest at baseline

RAASi ± ARNI (%) 210 (84) 204 (80) 
MRA (%) 200 (80) 215 (84)
Beta blocker (%) 238 (95) 246 (96) 
SGLT2-inhibitor (%) 24 (10) 22 (9) 
Diuretics (%) 239 (96) 243 (95) 

Demographics and Baseline Characteristics

Previous CRT therapy (%) 77 (31) 68 (27)



Device Group (n=250) Control Group  (n=255)

Hospitalization for HF in previous year (%) 165 (66) 168 (66)
6-min walk distance, median & IQR (m) 300 (220–382) 310 (200–378)
KCCQ-OS score, median & IQR (points) 42.2 (28.3–62.0) 44.3 (25.8–64.2)
NT-proBNP level, median & IQR (pg/mL) 2651 (1630–4918) 2816 (1306–5496)
BNP level, median & IQR (pg/mL) 556 (312–1018) 406 (231–874)
Echocardiography results
LVEF, median & IQR (%) 32 (26–37) 31 (25–37)
LVEDV, median & IQR (mL) 200 (153–249) 206 (158–250)
LVEDD, median & IQR (cm) 6.9 (6.3–7.6) 6.8 (6.4–7.5) 
Effective regurgitant orifice area (EORA), 
median & IQR (cm2) 0.23 (0.20–0.30) 0.23 (0.19–0.29)

Regurgitant volume, median & IQR (mL) 35.4 (28.9–43.9) 35.6 (28.2–42.5)
Severity of mitral regurgitation — no. (%)

Grade 3+ 141 (56) 141 (55)
Grade 4+ 109 (44) 114 (45)

Demographics and Baseline Characteristics (2)



Patient Disposition & Follow-up

Correctly Randomized (n=505)

Assessed for eligibility (n=621)

Allocated to Device Group (n=250)
- underwent MitraClip procedure (n=248)
- in 244 cases (98.4%) MitraClip placed
Note: unplanned M-TEER during FU: 8

Allocated to Control Group (n=255)
Note: unplanned M-TEER during FU: 38Follow-Up*

1 mo FU (n=453)
n=240  /  n=213

6 mo FU (n=405)
n=211  /  n=194

12 mo FU (n=357)
n=188  /  n=169

24 mo FU (n=288)
n=157  /  n=131

*Follow-up times for 24 months assessments:
- Overall: median 24.0 months (IQR 12.0–25.0); Device group: 24.2 (IQR 15.7–25.0); Control group: 23.6 (IQR 10.4–24.9).
Follow-up times for all-cause mortality assessment:
- Overall: median 29.4 months (IQR 14.0–61.1); Device group: 34.3 (IQR 16.0–63.1); Control group: 27.0 (IQR 11.6–58.0)

Premature termination (n=13)
- Lost to follow-up: 4
- Withdrawal of consent: 8
- Other: 1 

"Too many endpoints” (n=1)

Premature termination (n=41)
- Lost to follow-up: 15
- Withdrawal of consent: 18
- Other reasons: 8

Seeking other options (n=4)
“Too many endpoints” (n=1)
Did not want to participate anymore (n=1)
MitraClip in another hospital (n=1)
No possibility to continue FU visits (n=1)

Analysed by ITT (n=250) Analysed by ITT (n=255)



Primary Endpoint 1:  Recurrent HHF or CV death within 24 months
Primary Endpoint 2:  Recurrent HHF within 24 months

RRR
41%

RRR
36%



Primary Endpoint 3 – Change from baseline over a period of 12 months 
in the KCCQ–Overall Summary score for QoL



Subgroup results for Primary Endpoint 1 (HHF & CVD)



Subgroup results for Primary Endpoint 1 (HHF & CVD)

p=0.03

EROA
p=0.45

LVEDV
p=0.45

MR-grade
p=0.07

p=0.20

p=0.21

LVEF
p=0.23

p-values for
interaction



Secondary Endpoints

*Follow-up times for 24 months assessments:
- Overall: median 24.0 months (IQR 12.0–25.0); Device group: 24.2 (IQR 15.7–25.0); Control group: 23.6 (IQR 10.4–24.9).
Follow-up times for all-cause mortality assessment:
- Overall: median 29.4 months (IQR 14.0–61.1); Device group: 34.3 (IQR 16.0–63.1); Control group: 27.0 (IQR 11.6–58.0)

*
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Adverse events during 24 months follow-up



Success on all 3 primary endpoints & more

36%    in risk
P = 0.002 

41%    in risk
P = 0.002 

11 point    in QoL
P < 0.0001 

2.35 more likely
P < 0.0001 

20.5 m    performance
P = 0.046 

Primary Endpoints 
Rate of heart failure hospitalizations
or CV death (at 24 months

Rate of recurrent heart failure
hospitalizations (at 24 months)

KCCQ overall summary score
(at 12 months)

Secondary Endpoints 
NYHA class I/II
(at 12 months)

6min-walking test distance
(at 12 months)



Limitations

Although randomization was performed in a blinded manner, the
participants, investigators, and echocardiographers were not unaware
of subsequent treatments. This situation could have created bias,
especially for quality-of-life assessments recorded by patients.

Some patients who had been assigned to receive medical therapy
alone underwent transcatheter mitral-valve repair, which could have
affected the observed treatment effect.

Finally, the trial was not designed to show differences in mortality.



Conclusions

Among patients with heart failure with moderate to severe functional
mitral regurgitation who received medical therapy, the addition of
transcatheter mitral-valve repair led to a lower rate of all hospitalization
for heart failure (first & recurrent) or cardiovascular death and to a lower
rate of all hospitalization for heart failure alone at 24 months and to a
better quality of life at 12 months compared to medical therapy alone.

A broader application of M-TEER for heart failure with functional mitral
regurgitation of less than severe disease grade may be appropriate and
deserves further study.





Additional information with a focus on hospitalization events

Ponikowski P, Friede T, von Bardeleben RS et al. 


