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There	  is	  a	  unmet	  need	  for	  a	  less	  invasive	  alterna9ve	  

•  Medically	  treated	  pa7ents	  with	  severe	  MR	  have	  a	  50%	  5	  year	  
mortality	  

	  	  	  	  	  	  Mehta	  Ann	  thorac	  Surg	  2002	  

•  Surgery	  are	  denied	  50%	  of	  the	  pa7ents	  with	  severe	  
symptoma7c	  MR.	  	  

	  	  	  	  	  	  Mirabel	  European	  Heart	  J.	  2007	  
	  

•  20%	  of	  the	  pa7ents	  with	  increased	  risk	  for	  surgery	  experience	  
severe	  complica7ons.	  

      Goodney et al Ann Surg 2003 

•  AHA/ACC+ ESC guidelines: Surgery for Functional MR 
without additional need for CABG II B indication	  



What	  alterna9ves	  do	  we	  have?	  



Transcatheter	  mitral	  valve	  interven9ons	  

Edge-‐to-‐edge 	  Coronary	  Sinus 	   	   	  Direct	  annuloplasty	  
MitraClip 	   	  Carillion	   	   	   	   	  Mitralign	  

	   	   	   	  Monarc 	   	   	   	   	  Cardioband	  
	   	   	   	  Viacor 	   	   	   	   	  GDS	  Accucinch	  
	   	   	   	   	   	   	   	   	   	  ReCor	  
	   	   	   	   	   	   	   	   	   	  Quantum	  Cor	  
	   	   	   	   	  	  

Chordae	   	   	  Valve	  
Neochord 	   	  CardiAQ	  
Mitra-‐Spacer	   	  Tiara	  

	   	   	   	  EndoValve	  
	   	   	   	  Valtech	  Cardiovalve	  



Coming	  soon	  to	  LATAM…	  



Who	  do	  we	  treat?	  

EVEREST	  II	  pa9ents	  
•  Age:	  67±13	  y	  
•  STS	  score:	  5±4	  
•  NYHA	  III-‐IV:	  50%	  
•  Func7onal	  MR:	  27%	  
•  EF<40%:	  6%	  
•  ”Good	  surgical	  candidates”	  
•  ”Strict	  anatomical	  

requirements”	  

Feldman	  et	  al	  NEJM	  2011	  
Schillinger	  ESC	  2012	  

“European	  Pa9ents”	  
•  Age:	  74±10	  y	  
•  Euroscore:	  23±18	  
•  NYHA	  III-‐IV:	  85%	  
•  Func7onal	  MR:	  77%	  
•  EF<40%:	  53%	  
•  ”Non-‐surgical	  candidates”	  
•  ”Complex	  valve	  anatomies”	  



Subgroup	  analysis	  
T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med 364;15 nejm.org april 14, 20111404

Subgroup Analysis

In an exploratory intention-to-treat analysis that 
was not prespecified in the study protocol, we 
assessed the consistency of between-group dif-
ferences regarding efficacy and safety in four 
subgroups (Fig. 3). There was significant sub-
group interaction between patients who were at 
least 70 years of age, as compared with those 
under 70 years of age (P = 0.009), and those with 
functional mitral regurgitation, as compared with 
degenerative mitral regurgitation (P = 0.02), with 
smaller between-group differences among pa-
tients at least 70 years of age and among those 
with functional mitral regurgitation. No signifi-
cant interactions with subgroups were identi-
fied regarding the rate of major adverse events at 
30 days (Fig. 2 in the Supplementary Appendix).

Discussion

In patients with mitral regurgitation, we analyzed 
the efficacy and safety of percutaneous repair, as 
compared with conventional surgery, which is 
the standard of care for substantial mitral regur-

gitation with symptoms or left ventricular dilata-
tion or dysfunction. We found that although per-
cutaneous treatment was effective at reducing 
mitral regurgitation, surgical treatment was more 
effective, as graded by an echocardiographic core 
laboratory. However, percutaneous treatment was 
associated with a reduction in the rate of major 
adverse events at 30 days, as compared with sur-
gery, and with sustained clinical improvement, as 
measured by quality of life, heart failure status, 
and left ventricular function. Although percuta-
neous treatment did not reduce mitral regurgita-
tion below grade 3+ in 23% of patients, among 
those who had improved mitral regurgitation af-
ter the procedure, the improvement remained at 
12 and 24 months for a majority. Measures of ef-
ficacy remained durable through 24 months of 
follow-up, and 78% of patients remained free 
from mitral-valve surgery.

Despite differences in residual mitral regurgi-
tation between the percutaneous-repair group and 
the surgery group, patients who underwent per-
cutaneous repair had significantly reduced left 
ventricular end-diastolic volume and dimensions, 

0 50

Percutaneous
Repair
Better

Surgery Better

All patients
Sex

Male
Female

Age
≥70 yr
<70 yr

MR
Functional
Degenerative

LVEF
<60%
≥60%

Percutaneous
Repair Difference between Percutaneous Repair and Surgery (%)SurgerySubgroup

−50

P Value for
Interaction

100/181 (55)  

63/114 (55)  
37/67 (55)

52/86 (60)
48/95 (51)

26/48 (54)
74/133 (56)  

35/68 (51)
64/111 (58)  

65/89 (73)

43/59 (73)
22/30 (73)

23/38 (61)
42/51 (82)

12/24 (50)
53/65 (82)

15/28 (54)
50/61 (82)

0.97

0.009

0.02

0.06

no. of events/total no. (%)

Figure 3. Subgroup Analyses for the Primary End Point at 12 Months.

Shown are the difference in rates of the primary efficacy end point (freedom from death, from mitral-valve surgery, 
and from grade 3+ or 4+ mitral regurgitation) between patients in the percutaneous-repair group and those in the 
surgery group for all randomized patients and those in four post hoc subgroups. In the subgroup for the compari-
son of the left ventricular ejection fraction (LVEF), data were missing for two patients, including one patient who 
had mitral regurgitation of more than grade 2+. The horizontal lines indicate 95% confidence intervals.
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What	  are	  the	  evidence?	  

•  Heart	  failure	  pa7ents	  
•  Non	  surgical	  candidates	  
•  Elderly	  pa7ents	  
•  Complex	  valve	  pathologies	  
	  



magnus.se*ergren@karolinska.se	  
	  

Heart failure and MR 

•  Prevalence	  >50%	  in	  heart	  failure	  pa7ents 
Blondheim et al Am Heart J 1991 

•  Heart failure and MR is associated with a worse 
prognosis  

Cioffi et al Eur J Heart Fail 2005 

•  Commonly missed 
Lancellotti et al Eur Heart J 2005 
 



Severe	  heart	  failure 

•  50 patients, 70 ± 11 y 
•  LV EF < 25% 
•  Logistic EuroSCORE 34% 

 

Franzen et al Eur J Heart Fail 2011	




CRT	  non-‐responders	  

•  MR	  frequently	  contributes	  to	  no	  response	  to	  CRT	  

•  Mul7center	  study	  of	  51	  pa7ents	  	  
•  non-‐responders	  to	  CRT	  and	  with	  moderate	  to	  severe	  

func7onal	  MR.	  
•  NYHA	  III-‐IV	  

Auricchio et al JACC 2011	




NYHA	  and	  MR	  following	  MitraClip	  

Auricchio et al JACC 2011	




Non-‐surgical	  candidates	  

High	  Risk	  Registry	  
•  78	  pa7ents	  denied	  surgery	  treated	  with	  MitraClip	  vs	  

medical	  therapy	  

Whitlow et al JACC 2012 
improvement in symptoms and quality of life reported by
the patients, suggest that percutaneous reduction of MR
with the MitraClip device results in significant clinical
benefit.

The stabilization of mitral annular dimensions observed
after leaflet repair with the MitraClip device is encouraging
because concerns have been raised that MitraClip leaflet
repair without concomitant annuloplasty might result in
progressive annular dilation. Longer follow-up is needed to
confirm whether these initially favorable findings persist.

Study limitations. Several limitations of the present study
should be considered. First, the comparator group was
recruited retrospectively, the patient number is limited,
transesophageal echocardiograms were not available for
review in all patients, and several of the patients included
did not have appropriate anatomic criteria for MitraClip
placement. Transthoracic echocardiograms determining pa-
tient eligibility for the comparator group were read by the
site and contract echocardiographers; however, they were
not reviewed by the ECL. These differences could poten-

Figure 3 Kaplan-Meier Curve for Survival: All Patients

CCG ! concurrent comparator group; HRS ! High Risk Study.

HRS Patient Deaths Through 12 MonthsTable 4 HRS Patient Deaths Through 12 Months

Patient # Age, yrs
STS-Predicted
Mortality, %

No. of MitraClips
Implanted

MR Grade Pre-Discharge
Post-MitraClip Procedure

Time to Death
Post-MitraClip Procedure,

days

Central Events Committee
Adjudicated Cause of Death

(Cardiac- or Noncardiac-Related)

1* 65 13.5 2 4" 1 Cardiac

2* 75 14.1 1 NA 4 Cardiac

3* 84 10.2 0 4" 9 Cardiac

4 78 16.3 2 2" 11 Cardiac

5 90 15.2 1 4" 13 Cardiac

6 89 18.3 0 4" 19 Cardiac

7 77 10.4 1 4" 44 Cardiac

8 90 14.3 2 3" 63 Cardiac

9 66 8.1 1 3" 67 Cardiac

10 76 7.2 2 2" 97 Noncardiac

11 77 4.3 2 2" 115 Noncardiac

12 87 18.2 0 NA 128 Noncardiac

13 75 16.5 2 1" 160 Noncardiac

14 87 36.1 1 2" 170 Noncardiac

15 70 12.7 2 2" 190 Cardiac

16 78 12.5 1 1" 244 Noncardiac

17 80 13.0 1 2" 296 Cardiac

18 88 13.2 1 3" 307 Not done†

19 77 10.9 1 1" 329 Cardiac

*Patients died before discharge from MitraClip procedure. †Patient withdrew from study before death, so event was not adjudicated by the central events committee. Death identified in newspaper obituary,
so no cause of death is available.

MR ! mitral regurgitation; NA ! not assessed; STS ! Society of Thoracic Surgeons.

137JACC Vol. 59, No. 2, 2012 Whitlow et al.
January 10, 2012:130–9 The EVEREST II HRS: 12-Month Results



Elderly	  pa9ents	  

•  Age	  is	  the	  most	  common	  cause	  for	  denying	  surgery	  
	  
1064	  pa7ents	  from	  the	  TRAMI	  registry	  
•  Stra7fied	  by	  age	  <	  and	  >76y	  
•  The	  “elderly”	  were	  likely	  to	  have	  degenera7ve	  MR	  and	  

preserved	  EF	  and	  had	  higher	  logis7cEuroscore	  
Results	  
•  The	  intrahospital	  MACCE	  (death,	  myocardial	  infarc7on,	  

stroke)	  was	  low	  in	  both	  groups	  (3.5%	  vs.	  3.4%,	  p=0.93)	  	  
•  the	  propor7on	  of	  non-‐severe	  mitral	  regurgita7on	  at	  discharge	  

was	  similar	  (95.8%	  vs.	  96.4%,	  p=0.73)	  

	  

Schillinger Eurointervention 2013 



Complex	  valve	  pathologies	  

xxxx	  



Made	  possible	  by	  

•  3D	  TEE!	  
	  
Tips	  and	  trix	  as:	  

	  
•  Adenosin	  
•  Holding	  of	  respira7on	  	  
•  Mul7ple	  clips	  



Interven9on	  outside	  the	  A2/P2	  region	  

•  Mul7center	  registry,	  Royal	  Brompton,	  Copenhagen,	  Karolinska	  
•  179	  pa7ents	  
•  79	  pa7ents	  with	  degenera7ve	  MR	  
•  49	  central	  and	  30	  non	  central	  MR	  
	  
Results:	  
•  Procedural	  success	  was	  the	  same	  in	  both	  groups	  	  	  	  	  	  	  	  	  	  	   	  

	  (95.5%	  central	  vs.	  96.7%	  non-‐central,	  p=0.866)	  	  
•  Post-‐procedural	  MR	  and	  NYHA	  class	  at	  1	  month	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	  

	  (MR≤2	  96.0%	  vs.	  96.6%,	  p=0.866	  and	  NYHA	  ≤II	  81.6%	  vs	  90.0%,	  p=0.335)	  	  
•  No	  difference	  in	  procedural	  or	  post	  procedural	  AE	  

Estevez-‐Loureiro	  et	  al	  euroPCR	  2013,	  JACC	  in	  press	  2013	  



conclusion	  

	  
MitraClip	  interven7on	  seems	  to	  be	  safe	  and	  clinical	  effec7ve	  also	  
in:	  	  
•  High	  surgical	  risk	  pa7ents	  
•  elderly	  pa7ents	  
•  heart	  failure	  pa7ents	  
•  pa7ents	  	  with	  complex	  valve	  anatomy	  	  


