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Abstract 
 

Background: The RESHAPE­HF2 trial is aimed at evaluating the efficacy of the MitraClip device for the treatment of clinically 
significant functional mitral regurgitation (FMR) in patients with heart failure (HF). This report describes the baseline 
echocardiographic characteristics of patients enrolled in the RESHAPE­HF2 trial compared to those enrolled in the COAPT 
and MITRA­FR trials.  
Methods: The RESHAPE­HF2 study is a prospective, randomized, multicenter trial involving patients with symptomatic HF, 
a left ventricular ejection fraction (LVEF) between 20% and 50%, and moderate­to­severe or severe FMR who are ineligible 
for isolated mitral valve surgery, despite receiving guideline­directed therapy. Patients were randomized 1:1 to either receive 
the MitraClip or be placed in a control group without the intervention.  
Results: For the 505 patients randomized (mean age 70 years, 20% female, mean body mass index 26.8 kg/m2), the mean 
LVEF in the cohort was 31±8%. The mean regurgitant volume was 37±12 mL, while mean proximal iso­velocity surface area 
(PISA) radius was 0.72 cm. Less than half of the patients (44%) had MR severity grade 4+. The mean effective regurgitant 
orifice area (EROA) among patients in RESHAPE­HF2 (0.25 cm2) was lower compared to patients in MITRA­FR (0.31 cm2) 
and in COAPT (0.40 cm2) trials. Regurgitant volumes in RESHAPE­HF2 were 18% lower than in than in MITRA­FR (45 mL) 
but 38% higher than in COAPT (27 mL). The mean LV end­diastolic volumes values in the RESHAPE­HF2, COAPT, and MITRA­
FR trials were 211 mL, 193 mL, and 250 mL, respectively. Patients in RESHAPE­HF2 (41 mmHg) had a comparatively lower 
right ventricular systolic pressure than patients in MITRA­FR (54 mmHg) and in COAPT (44 mmHg). Patients in RESHAPE­
HF2, MITRA­FR, and COAPT had a similar LVEF of around 31%.  
Conclusions: The baseline echocardiographic characteristics of patients in the RESHAPE­HF2 trial differ from patients in 
the MITRA­FR and COAPT trials. Patients enrolled in RESHAPE­HF2 had moderate­to­severe FMR, characterized by a smaller 
PISA radius, a lesser proportion of MR severity grade of 4+, and lower mean EROA and regurgitant volumes compared to 
patients in COAPT and MITRA­FR trials. LVEF was largely similar across all trials. RESHAPE­HF2 is testing TEER in a third dis­
tinct cohort of patients who have less severe FMR compared to patients in COAPT trial but have high left atrial volumes. 
The RESHAPE­HF2 population is also echocardiographically different from the MITRA­FR cohort.
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Introduction 
 

Heart failure (HF) affects around 6 million individuals in the 
United States and 10 million across Europe.1,2 Functional mitral 
regurgitation (FMR) frequently coexists with HF, affecting one 
in five patients and substantially impacts overall survival.3 
While guideline­directed medical therapy and cardiac resyn­
chronization therapy (CRT) can lessen the severity of FMR, sur­
vival rates remain low for patients with HF and chronic FMR 
who are unresponsive to therapy.4­6 The MitraClip device used 
in the transcatheter edge­to­edge repair (TEER) procedure has 
emerged as a promising treatment option in this cohort.7 Prior 
studies, such as MITRA­FR (Percutaneous Repair with the Mi­
traClip Device for Severe Functional/Secondary Mitral Regur­
gitation) and COAPT (Cardiovascular Outcomes Assessment of 
the MitraClip Percutaneous Therapy for Heart Failure Patients 
with Functional Mitral Regurgitation), have evaluated the ef­
fectiveness of MitraClip in HF patients with primarily severe 
FMR.8,9 The MITRA­FR trial did not demonstrate a reduction in 
the composite endpoint of HF hospitalizations or cardiovascu­
lar mortality (54.6% vs. 51.3%, p=0.53) in the MitraClip arm, 
while the COAPT trial reported a reduction in HF hospitaliza­
tions (35.8% vs. 67.9%) and all­cause mortality (29.1% vs. 
46.1%) among patients receiving MitraClip intervention vs. 
control.  
One of the potential reasons for the disconcordant results of 
MITRA­FR and COAPT has been reported to be the concept of 
proportionate or disproportionate FMR. It has been suggested 
that larger effective regurgitant orifice area (EROA) or regur­

gitant volume relative to LV dimensions maybe predictive of 
patients who benefit from TEER, such as patient population in 
COAPT trial. Other echocardiographic characteristics such as 
tricuspid regurgitation and right ventricle systolic pressure 
have also been proposed to be important predictors of TEER 
success. Thus, it is important to assess the baseline echocar­
diographic characteristics of the patients enrolled in RESHAPE­
HF2 [A Randomized Study of the MitraClip Device in Heart 
Failure Patients with Clinically Significant Functional Mitral Re­
gurgitation (NCT02444338)] trial which evaluates safety and 
efficacy of MitraClip in patients with HF and moderate­to­se­
vere FMR. This report outlines the baseline echocardiographic 
characteristics of patients enrolled in RESHAPE­HF2 and com­
pares them with patients enrolled in the COAPT and MITRA­
FR trials.  
 

Materials and Methods 
 
Study design 
 
The RESHAPE­HF2 (NCT02444338) is a prospective, randomized, 
parallel­controlled, multicenter study designed to assess the 
safety and efficacy of the MitraClip device in the management 
of clinically significant FMR in patients with chronic HF and New 
York Heart Association (NYHA) functional class II­IV symptoms 
despite treatment with guideline directed therapy and in whom 
isolated mitral valve surgery is not advised as a treatment op­
tion. The design has been previously published and is briefly 
summarized below.10 

1Department of Cardiology, University Medical Center of the Johannes Gutenberg­University Mainz, Germany; 2Division of Cardiology, Duke University School of Medicine, 
Durham, NC, USA; 3Department of Medical Statistics, University Medical Center Göttingen, Göttingen, Germany; German Centre for Cardiovascular Research (DZHK), 
partner site Göttingen, Germany; 4Department of Medicine, University of Mississippi Medical Center, Jackson, MS, USA; Baylor Scott and White Research Institute, Dallas, 
TX, USA; 5Department of Cardiology (CVK) of German Heart Center Charité; Institute of Health Center for Regenerative Therapies (BCRT), German Centre for Cardiovascular 
Research (DZHK) partner site Berlin, Charité Universitätsmedizin, Berlin, Germany; 6Department of Cardiology and Pneumology, University Medical Centre Göttingen, 
Georg August University of Göttingen, Germany; German Centre for Cardiovascular Research (DZHK), partner site Göttingen, Germany; 7Clinical Trial Unit, University 
Medical Center Göttingen, Germany; 8Department of Translational Medicine, University of Ferrara, Italy; 9Division of Cardiovascular Medicine, The Ohio State University, 
Columbus, OH, USA; 10Cardiac Surgery Unit, IRCCS San Raffaele Scientific Institute, Milan, Italy; 11Department of Cardiology, Cardiocentro Ticino Institute­EOC, Lugano, 
Switzerland; 12Heart Institute, Hospital Universitari Germans Trias i Pujol, Barcelona, CIBERCV, Spain;  13School of Cardiovascular and Metabolic Health, University of 
Glasgow, British Heart Foundation Glasgow Cardiovascular Research Centre, Glasgow, UK; 14Department of Cardiology, Attikon University Hospital, School of Medicine, 
National and Kapodistrian University of Athens, Greece; 15Department of Cardiology, Copenhagen University Hospital – Rigshospitalet, Copenhagen, Denmark; 16Department 
of Cardiology, Pulmonology and Vascular Medicine, University Hospital Düsseldorf, Medical Faculty of the Heinrich Heine University Düsseldorf, Germany; CARID, 
Cardiovascular Research Institute, Medical Faculty and University Hospital Düsseldorf, Heinrich­Heine University, Düsseldorf, Germany;  17University Heart Center Lübeck, 
Department of Rhythmology, University Hospital Schleswig­Holstein, Germany; 18Department of Cardiology, Angiology and Intensive Care Medicine, Deutsches Herzzentrum 
der Charité, Campus Benjamin Franklin, Berlin, Germany; Berlin Institute of Health, Berlin, Germany; DZHK (German Centre for Cardiovascular Research), partner site 
Berlin, Germany; 19ANMCO Research Center, Heart Care Foundation, Florence, Italy; 20Institute of Cardiology, ASST Spedali Civili and Department of Medical and Surgical 
Specialties, Radiological Sciences and Public Health; University of Brescia, Italy; 21European Interbalkan Medical Center, Thessaloniki, Greece; 22West German Heart­ and 
Vascular Center, Department of Cardiology and Vascular Medicine, University Hospital Essen, University Duisburg­Essen, Essen, Germany; 23Department of Cardiology, 
University Heart Center, University Hospital Zurich and University of Zurich, Switzerland; Center for Translational and Experimental Cardiology (CTEC), Department of 
Cardiology, University Hospital Zurich, University of Zurich, Switzerland; 24Heart and Vascular Centre, Bad Bevensen, Germany; 25Department of Internal Medicine I, 
Cardiology, University Hospital Jena, Germany; 26Department of Transcatheter Heart Valves, HYGEIA Hospital, Athens, Greece; 27UFR Medecine, Université de Paris­Cité, 
site Bichat, GH Bichat, Paris, France; 28Department of Cardiology, Hospital Universitario Ramón y Cajal, Madrid, Spain; CIBERCV, Instituto de Salud Carlos III (ISCIII), Spain; 
29Institute for Cardiovascular Regeneration, Goethe University Frankfurt, Frankfurt am Main, Germany; German Center of Cardiovascular Research (DZHK), Partner Site 
Rhein­Main, Frankfurt am Main, Germany; 30Department of Intensive Care Medicine, University Medical Center Hamburg­Eppendorf, Hamburg, Germany; German Centre 
for Cardiovascular Research (DZHK), Partner Site Hamburg/Kiel/Lübeck, Hamburg, Germany; 31Deutsches Herzzentrum der Charité (DHZC), Department of Cardiology, 
Angiology and Intensive Care Medicine, Campus Charité Mitte, Berlin, Germany; Center for Cardiovascular Telemedicine; Charité ­ Universitätsmedizin Berlin, Corporate 
Member of Freie Universität Berlin and Humboldt­Universität zu Berlin, Berlin, Germany; DZHK (German Centre for Cardiovascular Research), Partner Site Berlin, Germany; 
32Division of Cardiology, General Hospital Murska Sobota, Murska Sobota, Slovenia; Faculty of Medicine, University of Ljubljana, Slovenia; 33Department of Cardiology, 
Rostock University Medical Centre, Rostock, Germany; 34Department of Cardiology, St Luke's Hospital, Thessaloniki, Greece; 35Division of Cardiology and Structural Heart 
Diseases, Medical University of Silesia, Katowice, Poland; 36Institute of Heart Diseases, Medical University and University Hospital, Wroclaw, Poland; 37Centro Academico 
de Medicina de Lisboa, Faculty of Medicine, University of Lisbon, Portugal; 38Department of Interventional Cardiology, Department of Radiology and Diagnostic Imaging, 
John Paul II Hospital, Kraków, Poland; 39Department of Cardiology, Congenital Heart Diseases and Electrotherapy, Medical University of Silesia, Katowice, Poland; 
40Department of Medicine, Heart and Vascular Center, Division of Cardiology and Vascular Medicine, Johanniter Hospital Stendal, Germany; 41Mid­German Heart Center, 
Department of Cardiology, Angiology and Intensive Care Medicine, University Hospital Halle/Saale, Halle, Germany; 42Heart Center, Department of Cardiology, Georg­
August­University Göttingen, Germany



Study patients 
 
Eligible patients included those exhibiting signs and symptoms 
of HF (NYHA class II­IV despite optimal therapy), have moder­
ate­to­severe or severe FMR, have LVEF between ≥20% and 
≤50% (initially 15­35% for NYHA class II patients, and 15­45% 
for NYHA III/IV patients), HF hospitalization or raised natriuretic 
peptides (BNP ≥300 pg/mL or NT­proBNP ≥1000 pg/mL) within 
the preceding 90 days, have undergone cardiac resynchroniza­
tion therapy, if eligible, and in whom isolated mitral valve sur­
gery is not advised for treatment. Patients with primary mitral 
regurgitation due to degenerative diseases of the mitral valve 
apparatus (Degenerative MR), as determined by trans­
esophageal echocardiography (TEE) or, if applicable, transtho­
racic echocardiography (TTE) were ineligible. Similarly, patients 
who underwent percutaneous cardiovascular intervention, 
carotid surgery, cardiovascular surgery, or atrial fibrillation ab­
lation within 90 days before randomization were also ineligible.    
Patients were randomized in a 1:1 ratio between the interven­
tion and control groups, wherein participants in the intervention 
group were scheduled to undergo the MitraClip procedure 
within 14 days following randomization. The trial includes three 
primary outcomes: i) composite rate of total (first and recurrent) 
HF hospitalizations and cardiovascular death during 24 months 
of follow­up; ii) the rate of total (i.e., first and recurrent) HF hos­
pitalizations within 24 months; iii) the change from baseline to 
12 months in the Kansas City Cardiomyopathy Questionnaire 
(KCCQ) overall score.   
The legal sponsor of the study is Universitätsmedizin Göttingen 
(Germany) and financial support for the trial is provided by Ab­
bott Laboratories based on an unrestricted grant to Univer­
sitätsmedizin Göttingen. The conduct of the trial is approved by 
the appropriate Ethics Committee of the respective sites. 
 
Baseline data 
 
All patients underwent evaluation by the site heart team con­
sisting of a HF specialist, an interventional cardiologist, an 
echocardiographer, and a cardiothoracic surgeon to ensure that 
all patients are on optimally guideline directed therapy. All pa­
tients were required to have both TTE and TEE echocardio­
graphic studies done prior to study enrollment. All patients 
underwent a detailed baseline visit, including a thorough review 
of medical and social history obtained by chart review and pa­
tient self­report. During the baseline visit, the following data 
was collected: history of previous myocardial infarction, stroke, 
chronic obstructive pulmonary disease, hypertension, dyslipi­
demia, atrial fibrillation, type 2 diabetes, chronic kidney disease, 
and hospitalization for HF. At the baseline visit, all medications 
for HF were documented. Physical examination and laboratory 
data included heart rate, systolic and diastolic blood pressure, 
height, weight, complete blood count, NT­proBNP and basal 
metabolic panel including estimated glomerular filtration rate. 
The health status assessment utilized the 23­question KCCQ. 
The baseline surgical risk was determined by calculating the 
Euro Score. Data from TTE and TEE conducted prior to random­
ization were extracted, particularly for left ventricular ejection 
fraction (LVEF), LV end systolic and end diastolic parameters, 

severity of FMR, effective regurgitant orifice area (EROA), and 
regurgitant volumes. 
As endorsed by MVARC recommendations, all echocardio­
graphic datasets were assessed by an independent echocar­
diographic core laboratory prior to inclusion in the study. Both 
baseline TEE and TTE of all screening individuals were trans­
mitted via a file transfer­platform in DICOM standard to an in­
dependent central university center institution (Echo Corelab 
/ ECL) in an pseudonymized fashion for detailed analysis of MR 
severity as well as all other echocardiographic parameters for 
this manuscript. Evaluation on echocardiographic eligibility 
was confirmed by the ECL before randomization in device or 
control group.  
 
Comparison with COAPT and MITRA­FR Trials 
 
Baseline echocardiographic characteristics from RESHAPE­HF2 
were compared with those of other trials investigating efficacy 
of MitraClip in patients with chronic HF and FMR, such as 
MITRA­FR and COAPT trials. Echocardiographic characteristics 
such as LVEF, LV end­systolic and end­diastolic dimensions 
(LVESD and LVEDD, respectively), LV end­systolic and end­dias­
tolic volumes (LVESV and LVEDV, respectively), peak E velocity, 
left­atrial (LA) volume, right ventricular systolic pressure (RVSP), 
tricuspid regurgitation (TR) severity, proximal isovelocity surface 
area (PISA) radius, severity of FMR, EROA, regurgitant volumes, 
and vena contracta diameter were compared between patients 
enrolled in RESHAPE­HF2, MITRA­FR and COAPT trials. 
 
 

Results 
 
Baseline echocardiographic characteristics 
 
Between March 2015 and October 2023, 621 patients across 
9 countries were screened, and a total of 505 were random­
ized (mean age 70 years, 20% female, mean body mass index 
26.8 kg/m2). The mean LVEF in the cohort was 31±8%. Mean 
LV end­systolic and end­diastolic volumes were 147±65 mL and 
211±76 mL, respectively. The mean EROA was 0.25 cm2. The 
mean regurgitant volume was 37±12 mL, while mean PISA ra­
dius was 0.72 cm. Less than half of the patients (44%) had MR 
severity grade 4+. TR severity grade 3+ was observed in 37 pa­
tients (7.3%).  
 
Comparison of echocardiographic characteristics 
across trials 
 
Patients in RESHAPE­HF2, MITRA­FR, and COAPT had a similar 
LVEF of around 31% (Table 1). The mean LVESD and LVEDD val­
ues were larger in patients enrolled in RESHAPE­HF2 (5.9 cm 
and 7.0 cm, respectively) than in patients in COAPT (5.3 cm and 
6.2 cm, respectively), but similar to MITRA­FR. The mean LVESV 
values in the RESHAPE­HF2 and COAPT trials were 147 mL and 
134 mL, respectively. In Mitra­FR it was higher (169 mL). The 
mean LVEDV values in the RESHAPE­HF2, COAPT, and MITRA­FR 
trials were 211 mL, 193 mL, and 250 mL, respectively. Peak E 
velocity was 109 cm/s in RESHAPE­HF2, and 110 cm/s in the 
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COAPT trial population. Patients enrolled in RESHAPE­HF2 had 
higher LA volumes (124 mL vs. 91 mL) compared to patients in 
the COAPT trial.  
The mean PISA radius among patients in RESHAPE­HF2 (0.72 
cm) was lower than in patients in COAPT (0.89 cm) (Table 1). 
The mean EROA among patients in RESHAPE­HF2 (0.25 cm2) 
was lower compared to patients in MITRA­FR (0.31 cm2) and 

in COAPT (0.40 cm2) trials. Regurgitant volumes were also 
lower in RESHAPE­HF2 (37 mL vs. 45 mL) than in MITRA­FR, 
but higher than in COAPT (27 mL). However, RESHAPE­HF2 had 
a higher mean vena contracta diameter (0.82 cm) compared 
to COAPT (0.58 cm).  
Patients in RESHAPE­HF2 (41 mmHg) had a lower RVSP than 
patients in MITRA­FR (54 mmHg) and in COAPT (44 mmHg) 
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Table 1. Comparison of baseline left ventricular function and mitral regurgitation among patients enrolled in RESHAPE­HF2, COAPT, and MITRA­FR trials. 

                                                                                                     RESHAPE­HF2 (n=505)                               COAPT (n=614)                                   MITRA­FR (n=304) 
Left ventricular ejection fraction (%)                                                 31.4±8.0                                        MitraClip: 31.3±9.1                              MitraClip: 33.3±6.5 
                                                                                                                                                                            Control: 31.3±9.6                                  Control: 32.9±6.7 
Left ventricular end­systolic dimension (cm)                                    5.9±1.0                                          MitraClip: 5.3±0.9                                              5.8 
                                                                                                                   N­Miss=5                                           Control: 5.3±0.9                                                    
Left ventricular end­diastolic dimension (cm)                                  7.0±1.0                                          MitraClip: 6.2±0.7                                              6.9 
                                                                                                                   N­Miss=5                                           Control: 6.2±0.8                                                    
Left ventricular end­systolic volume (mL)                                      147.3±65.0                                       MitraClip: 135±56                                              169 
                                                                                                                                                                             Control: 134±60                                                    
Left ventricular end­diastolic volume (mL)                                     211.4±75.8                                       MitraClip: 194±69                                          250 (75) 
                                                                                                                                                                             Control: 191±73                                                    
LA volume (mL)                                                                                    123.6±53.9                                     MitraClip: 91.7±36.3                                            NR 
                                                                                                                   N­Miss=3                                         Control: 91.0±44.8                                                  
Peak E (cm/s)                                                                                        108.7±28.0                                   MitraClip: 110.6±28.7                                           NR 
                                                                                                                   N­Miss=7                                        Control: 109.4±24.9                                                
Left ventricular end­systolic dimension index (cm/m2)                   3.2±0.5                                                    2.8±0.5                                                    3.2±0.5 
                                                                                                                   N­Miss=9                                                           
Left ventricular end­diastolic dimension index (cm/m2)                 3.7±0.6                                                    3.3±0.4                                                    3.8±0.5 
                                                                                                                   N­Miss=9                                                           
Left ventricular end­systolic volume index (mL/m2)                         78±33                                                   71.1±29.1                                                   92±30 
                                                                                                                   N­Miss=4                                                           
Left ventricular end­diastolic volume index (mL/m2)                      111±38                                                    101±34                                          MitraClip: 136±37 
                                                                                                                   N­Miss=4                                                                                                             Control: 134±33 
PISA radius (cm)                                                                                    0.72±0.11                                      MitraClip: 0.89±0.17                                            NR 
                                                                                                                  N­Miss=12                                        Control: 0.88±0.18                                                  
MR Severity 3+                                                                                      282 (55.8)                                               320 (52.2)                                                      NR 
MR Severity 4+                                                                                      223 (44.2)                                               293 (47.8)                                                      NR 
Effective regurgitant orifice area (cm2)                                             0.25±0.08                                      MitraClip: 0.41±0.15                             MitraClip: 0.31±0.1 
                                                                                                                  N­Miss=27                                        Control: 0.40±0.15                                Control: 0.31±0.11 
Moderate EROA (20­29 mm2), %                                                              53                                                             14                                                             52 
Moderate to Severe EROA (30­39 mm2), %                                            17                                                             46                                                             32 
Severe EROA (≥40 mm2), %                                                                         7                                                              41                                                             16 
EROA/LVESD (mm2/mm)                                                                     0.43±0.15                                                      NR                                                      0.54±0.19 
                                                                                                                  N­Miss=30                                                          
EROA/LVEDD (mm2/mm)                                                                    0.37±0.12                                                      NR                                                      0.45±0.16 
                                                                                                                  N­Miss=30                                                          
EROA/LVESV (mm2/mL)                                                                       0.20±0.10                                                      NR                                                      0.20±0.09 
                                                                                                                  N­Miss=27                                                          
EROA/LVEDV (mm2/mL)                                                                      0.13±0.05                                                      NR                                                      0.13±0.05 
                                                                                                                  N­Miss=27                                                          
Regurgitant volume (mL)                                                                        37±12                                                   26.8±16.2                                         MitraClip: 45±13 
                                                                                                                  N­Miss=27                                                                                                             Control: 45±14 
Vena contracta diameter (cm)                                                           0.82±0.43                                               0.58±0.12                                                      NR 
                                                                                                                   N­Miss=2                                                           
Mitral valve orifice area (cm2)                                                              5.3±0.9                                                    5.2±1.2                                                        NR 
                                                                                                                   N­Miss=8                                                           
Regurgitant fraction (%)                                                                       44.0±8.9                                                36.4±14.5                                                0.49±0.1 
                                                                                                                  N­Miss=67                                                          
Regurgitant fraction LVEF                                                             0.14±0.04                                             0.11±0.3                                               0.16±0.5 
                                                                                                             N­Miss=67                                                        
LA, left atrial; PISA, proximal isovelocity surface area; MR, mitral regurgitation; EROA, effective regurgitant orifice area; NR, data not reported; 
LVESD, left ventricular end­systolic dimension; LVEDD, left ventricular end­diastolic dimension; LVESV, left ventricular end­systolic volume; LVEDV, left 
ventricular end­diastolic volume; LVEF, left ventricular ejection fraction; N­Miss, number of missing assessments.



(Table 2). RESHAPE­HF2 (54.3%) had a lower proportion of pa­
tients with TR severity grade 1+ than in COAPT (79.6%) and 
MITRA­FR (81%). However, RESHAPE­HF2 had a greater pro­
portion of patients with TR severity grade 2+ (35.2% vs. 15.0%) 
and grade 3+ (7.3% vs. 0.8%) than in the COAPT trial.  
 
 

Discussion 
 
The RESHAPE­HF2 trial, a multicenter, randomized, parallel­
controlled study, aims to evaluate the efficacy of MitraClip 
in conjunction with optimal standard treatment for patients 
with moderate­to­severe FMR and NYHA class II­IV HF in 
comparison to the use of optimal standard treatment alone. 
Our study shows that the baseline echocardiographic char­
acteristics of the RESHAPE­HF2 trial are somewhat different 
from those of the earlier MITRA­FR and COAPT trials. First, 
in RESHAPE­HF2, a higher number of patients had TR severity 
grades of 2+ and 3+ compared to MITRA­FR and COAPT trials. 
Second, patients in RESHAPE­HF2 had less severe FMR, as ev­
idenced by a smaller PISA radius, a lower percentage of pa­
tients with MR grade 4+ severity, a lower mean EROA, and a 
lower regurgitant volume. Third, LVEF was largely similar 
across all trials with patients in MITRA­FR having the highest 
LV volumes. These findings suggest that the patients enrolled 
in the RESHAPE­HF2 trial represent a distinct cohort of 
patients for evaluating MitraClip, where patients have mod­
erate­to­severe FMR unlike the MITRA­FR and COAPT trials, 
which were limited to patients with mainly severe FMR 
(Figure 1).  
The patients enrolled in RESHAPE­HF2, MITRA­FR and COAPT 
had very comparable LVEF (ca. 31%). COAPT patients had lowest 
LVESD and LVEDD compared to both RESHAPE­HF2 and MITRA­
FR patients with similar values. MITRA­FR patients had highest 
LVESV and LVEDD compared to both RESHAPE­HF2 and COAPT 
patients with by and large similar values for these parameters. 
MITRA­FR appeared to have more severe LV dysfunction com­
pared to both the RESHAPE­HF2 and COAPT trial patients. It is 

important to note that COAPT trial excluded patients with very 
severe LV dilation whereas MITRA­FR had no such limit. Also, 
MITRA­FR enrolled patients with LVEF 15­40% while COAPT (like 
RESHAPE­HF2) enrolled patients with LVEF 20­50%. Studies have 
shown that in HF patients with FMR, significant LV dilation and 
dysfunction are linked to persistent MR, limited reversal of LV 
remodeling, and a poor prognosis.11­15 
We also show that RESHAPE­HF2 included patients primarily 
with moderate­to­severe FMR, in contrast to the predominantly 
severe FMR cases in the previous two trials. This is evidenced 
by a smaller PISA radius, indicating lower MR severity, as well 
as a smaller proportion of patients with MR severity grade 4+. 
Additionally, the mean EROA value was lowest in RESHAPE­HF2 
patients (0.25 cm2), followed by MITRA­FR (0.31 cm2), and high­
est in COAPT (0.40 cm2). Notably, RESHAPE­HF2 had more pa­
tients with moderate (EROA: 20­29 mm2) and moderate­to­ 
severe MR (EROA: 30­39 mm2), compared to prior trials which 
had more patients with severe MR (EROA ≥40 mm2). Regurgi­
tant volumes in RESHAPE­HF2 (37 mL) were 18% lower than in 
than in MITRA­FR (45 mL) but 38% higher than in COAPT (27 
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Table 2. Comparison of baseline right ventricular function and tricuspid regurgitation among patients enrolled in RESHAPE­HF2, COAPT, and MITRA­FR trials. 

                                                                                                     RESHAPE­HF2 (n=505)                               COAPT (n=614)                                   MITRA­FR (n=304) 

RV systolic pressure (mmHg)                                                              41.4±12.7                                               44.3±13.7                                                   54±14 
                                                                                                                  N­Miss=87                                                          

TR severity: none / 0, n (%)                                                                    4 (0.8)                                                     12 (1.9)                                                        NR 

TR severity: mild / 1+, n (%)                                                                274 (54.3)                                               489 (79.6)                                               228 (81.4) 

TR severity: moderate / 2+, n (%)                                                      178 (35.2)                                                92 (15.0)                                                       NR 

TR severity: moderate to severe / 3+, n (%)                                      37 (7.3)                                                     5 (0.8)                                                    52 (18.6) 

TR severity: severe / 4+, n (%)                                                                  NR                                                         1 (0.2)                                                         NR 

Not evaluable                                                                                          12 (2.4)                                                        NR                                                            NR 

Tricuspid annulus diameter (systole), cm                                        2.77±0.57                                                      NR                                                            NR 
                                                                                                                   N­Miss=1                                                           

Tricuspid annulus diameter (diastole), cm                                   3.29±0.59                                                   NR                                                         NR 
                                                                                                              N­Miss=1                                                         

RV, right ventricle; TR, tricuspid regurgitation; NR, not reported.

Figure 1. Relationship between left ventricular end­diastolic volume and 
effective regurgitant orifice area in several trials testing TEER (MitraClip), 
including Reshape­HF2.



mL). Of note, RESHAPE­HF2 patients had 36% higher LA volumes 
compared to patients in the COAPT trial.  This may be relevant 
as the origin of FMR in some of the patients included in RE­
SHAPE­HF2. 
It has been suggested that MITRA­FR was neutral because pa­
tients enrolled in that trial had proportionate MR in terms of 
LVEDV and EROA i.e. patients most likely cause of HF was un­
derlying cardiomyopathy and FMR was possibly a bystander and 
proportional to the degree of HF. However, patients in COAPT 
trial had disproportionate MR i.e. EROA was significantly larger 
compared to LVEDV indicating that FMR was the main determi­
nant of poor outcomes. RESHAPE­HF2 will test TEER in a third 
distinct cohort of patients who have less severe FMR compared 
to patients in COAPT trial.  
We also show that a larger proportion of RESHAPE­HF2 patients 
had TR severity grades 2+ and 3+ in comparison to previous tri­
als. RV function can significantly influence morbidity and mor­
tality in patients with HF and FMR.16 Hence, the presence of 
concurrent RV dysfunction in patients enrolled in RESHAPE­HF2 
is important to note as it provides a diverse cohort which was 
not commonly seen in previous trials.   
Treating FMR is part of the concept of phenotype focused ther­
apy of patients with heart failure.17­19 Evidence based medical 
HF therapy can significantly reduce the severity of FMR because 
it triggers reverse LV remodeling – several studies have shown 
that.20­24 The MitraClip therapy can do so as well, which is a sec­
ondary endpoint of the RESHAPE­HF2 trial,10 where the propor­
tion of patients with grade 1+ at 12 months will be assessed as 
part of the secondary endpoints. This analysis is part of the 
overall innovative endpoints concept with several meaningful 
outcomes all tested in RESHAPE­HF2.10,25  
 
 
Conclusions 
 
In conclusion, the baseline echocardiographic characteristics of 
patients in the RESHAPE­HF2 trial differ somewhat from pa­
tients in the MITRA­FR and COAPT trials. Patients enrolled in RE­
SHAPE­HF2 had moderate­to­severe FMR, characterized by a 
smaller PISA radius, a lesser proportion of MR severity grade of 
4+, and lower mean EROA and regurgitant volumes compared 
to patients in COAPT and MITRA­FR trials. LVEF was largely sim­
ilar across all trials. RESHAPE­HF2 is testing TEER in a third dis­
tinct cohort of patients who have less severe FMR compared to 
patients in COAPT trial, but have high left atrial volumes. The 
RESHAPE­HF2 population is also echocardiographically different 
from the MITRA­FR cohort. This is in line with the overall clinical 
characteristics of the RESHAPE­HF2 population that shows 
somewhat less clinical severity that the COAPT and MITRA­FR 
trial populations.26 
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