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Evidence Base and the Knowledge Gap

+ Cardiology and critical care as fields produce large amounts of low-quality evidence

+ Both specialties utilize poorly-justified beliefs to guide therapy of patients in absence of robust data

Evidence Base and the Knowledge Gap

A thing is not necessarily true because a man dies for it — Oscar Wilde

* NICE sugar - intensive glucose control in ICU — NNH 33 for death

CAST | trial - suppression of PVCs post MI - NNH of 21 for death

CAST Il trial — suppression of PVCs post Ml — NNH of 50 for death

TTM2 - therapeutic hypothermia post ROSC - NNH 14 for unstable arrhythmia

* PARAMEDIC2 - epinephrine in OHCA — NNH 166 for survival with severe neurological impairment

@ MAYO CLINIC
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Evidence Base and the Knowledge Gap

Success is most often achieved by those who don’t know that failure
is inevitable — Coco Chanel
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» We need guidelines to better reflect uncertainty of recommendations

* Road map of future research
< Help clinicians understand the limitations of current data

» We need randomized clinical trials that address fundamental beliefs of cardiac/critical care
» The most complex analysis of the largest dataset cannot overcome the power of randomization

» We need iterative processes that evaluates evidence and data in context of advancing technology and

care
W MAYO CLINIC
5
Cardiogenic Shock
* Primary cardiac dysfunction leading to critical organ hypoperfusion
» Common presentation for both ischemic and non-ischemic HD
 High mortality and morbidity
EXTREMIS
G . A patient with refractory shock or actual/impending
circulatory collapse.
- \.. Agauam who has clinical evidence of shock that worsens or
fails to improve despite escalation of therapy.
_ CLASSIC
ﬁ .ﬁ; pa}i;r)tlv;‘ho has clini:al evidelncg of hypogerﬁusilon
Hypotension is usually present. BEGINNING
. A patient who has clinical evidence of hemodynamic
instability (including hypotension, tachycardia or abnormal
. A hemodynamically stable patient who is NOT experiencing
A 's;?..: gwg,g‘;:smol ec"ss;::‘ i; ?; risk for its development (i.e.
9 P
MAYO CLINI(C 92021 Sociey for Cadiovascul ty and nterventions
Baran et al. 2022
6

3of 27



MHIF Cardiovascular Grand Rounds |
February 5, 2024

Cardiogenic Shock

* Prognosis altering therapies are limited
 Revascularization

* Vasopressors

* Inotropes

* NO-Synthase Inhibitors

* MCS
- |IABP
* Percutaneous VAD
» ECLS

@ MAYO CLINIC

Combes et al. 2020 Lancet

7

Cardiogenic Shock

[y
=3
o

ALavel (95% CI) -20.7% (-10.9 1o -30.6) p<0.0001

* 148 studies over 25 years %

* 2.3M patients gso :

- In-hospital/30d mortality 36% E
c’@ﬁ

Figure 2. Trends in mortali

@ MAYO CLINIC

ty in cardiogenic shock from 1995 to 2019.

Jung & Hibbert 2024 under review
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Cardiogenic Shock

* The Storm on the Sea of Galilee
* Rembrandts only sea scape
* Stolen 1990 in Boston — remains missing
* Estimated worth 500M

@ MAYO CLINIC

11

Objectives

* Understand the evidence gaps in CS management

* Understand the evidence supporting the use of inotropes in CS

* Review outcomes of DoReMi trial

* Review integration of resident training into running a clinical trial
* Future directions

@ MAYO CLINIC

12
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Milrinone & advanced heart failure

* PROMISE trial
+ 1088 patients with NYHA III/IV heart failure ambulatory

» Randomized to milrinone vs. placebo FI R S T

* Increase in mortality by 28% - worse in most symptomatic

* Increase hospitalization, adverse events A TTE M PT

» OPTIME CHF IN

* 951 patients with acute exacerbation of chronic heart failure LE A RNI NG

* 48 hour infusion of milrinone or placebo

* No difference in death or median number of days in hospital
* Increased hypotension and new atrial arrhythmias

@ MAYO CLINIC

13

Guidelines in Cardiogenic Shock

* ESC
* |lb — C—continues inotropes may be considered in patients with low output
and hypoperfusion as a bridge to MCS or transplant
* ACC/AHA HF

* |la—B — Patients with advanced HF who are eligible for and awaiting
MCS/transplant — inotrope therapy as bridge is reasonable

* |lb — B —In select patients who are ineligible for MCS/transplant — as a
palliative therapy

¢ |ll = B —In patients with HF — long-term use of either continuous or
intermittent for reasons other than above is potentially harmful

@ MAYO CLINIC

14
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Background in CS

= Medical management relies on vasopressors/inotropes but prospective, randomized data is

lacking
= Milrinone and dobutamine are among the two most widely used agents, but clinical equipoise
remains
FIGURE 2A.
Dobutamine Milrinone Odds Ratio Odds Ratio
Study or Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Abraham, 2005 589 4226 248 2021 493% 116099, 136] ]
Aranda, 2! 0 19 1 17 02% )|
134 1311 34 433 105% to—
683 8762 138 1949 376X -
2 40 s 27 06% -
21 269 [ 60 19% e ———
Total (95% CI) 4507 100.0% +
Total events 9 2
e e 0.01 100

0.1 10
Favours Dobutamine Favours Milrinone

Forest plot of in-hospital mortality with dobutamine versus milrinone inotrope therapy.

W MAYO CLINIC

Mathew et al. 2019 CIM

15

CAPITAL Do-Re-Mi

* Milrinone versus Dobutamine in the Treatment of Cardiogenic Shock

 Mathew, R.% Di Santo, P.*, Jung, R., Marbach, J., Hutson, J., Simard, T., Ramirez, F.D., Harnett, D.T.,
Merdad, A., Almufleh, A., Weng, W., Abdel-Razek, O., Fernando, S., Kyeremanteg, K., Bernick, J., Wells,
G.A., Chan, V., Froeschl, M., Labinaz, M., Le May, M., Russo, J., Hibbert, B.

@ MAYO CLINIC
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Methodology

= Stratified by LV/BiV versus RV dysfunction

= Drug titration by clinical evaluation

= Composite primary end point of:

All cause in-hospital mortality
Resuscitated CA

Need for transplant or MCS
Non-fatal M

TIA or stroke

New initiation of RRT

W MAYO CLINIC

= Randomized clinical trial, with blinding of both physicians and patients

Meta-Analyses

Systematic Reviews

Critically appraised Literature
Evidence-Eased Practice Guidelines

Randomized Controlled Trials

Non-Randomized Controlled Trials

17

Secondary Outcomes

= Efficacy

* Individual components of primary
outcome

* Total time on inotropes

* Need for, and total days on, NIV
and/or IMV

Incidence of AKI
Normalization of lactate

Arrhythmia requiring medical team
intervention

@ MAYO CLINIC

= Safety

Arrhythmia requiring medical
intervention

Need for, or an increase, in oral
or IV anti-arrhythmic therapy

Ventricular arrhythmias

Need for, or an increase, in
vasopressor therapy

18
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Results

Exclusion reasons:

W MAYO CLINIC

Transter to CICU from external wards or
hospital with an inotrope infusion (N=47)
Physician preference for inotrope (N=40)
Inability to provide consent (N=23)
Out-ot-hospital cardiac arrost (N=13)
Participation in ancther trial (N=4)

19

Patients reflected population
* Average age 70

* Predominantly white, male
* LVEF 25%

92% SCAI C,D shock

W MAYO CLINIC

Results

Table 1. Basaline Characteristics of the Participants.*

Characteristic
Age—yr
Female sex — no. (%)
Median body-mass index (IQR)T
Race — no. (%)
White
Non.White
Left ventricular function
Median left ventricular ejection fraction (IQR) — %
Cause of ventricular dysfunction — no. (%)
Ischemic
Nonischemic
Coamisting conditions — no. (%)
Previous myocardial infarction
Previous percutaneous coronary intervention
Previous coronary-artery bypass grafung
Previous stroke or transient ischemic attack
Atrial fibrillation
Chronic kidney diseasef
Chronic lwer disease
Chronic obstructve pulmonary disease
SCAI cardiogenic shock class — no. (%)
A
]
<
o
E

Time from admission to the cardiac ICU to randomization — hr

Milrinone
(N=96)
6292138
36 (38)

264 (23.7-31.0)

86 (90)
10 (10)

25 (20-40)

66 (69)
30 (31)

39 (41)
30 (31)
20 21)
13 (14)
43 (51)
38 (40)
6(6)
11 (1)

[

6(6)
77 (80)
10(10)

3¢
2342926

Dobutamine
(N=96)

72.0:113 *
34 (35)
260 (22.5-305)

nEy Yo

17 (18)

25 (20-40) *

62 (65)
33 (4)

29 (30)
19 20)
19 (20)
15 (16)
46 (43)
40 (42)
"m
14 (15)

°
5(5)
78 (81)
12 (12)
1)

17.9:506

20
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Primary composite outcome

47 (49%) in milrinone versus 52 (54%) in dobutamine (RR 0.90; Cl 0.69-1.19; P=0.47)

A 100

—l_‘_‘_‘_‘_'—l_

Hazard ratio, 0.91 (95% CI, 0.61-1.34)

Freedom from
Primary Composite (%)
o

P=0.62
0 T T 1
0 10 20 30
Time to event (days)
No. at Risk
Milrinone 96 42 26 7
Dobutamine 96 43 25 13

# Milrinone % Dobutamine

@ MAYO CLINIC

21

All-cause in-hospital mortality

35 (37%) in milrinone versus 41 (43%) in dobutamine (RR 0.85; Cl 0.60-1.21; P=0.38)

3 100

\_\_I_:

Hazard ratio, 0.84 (95% ClI, 0.53-1.31)

Freedom from
Death (%)
g

P=0.44
0 10 20 30
Time to event (days)
No. at Risk
Milfinone 96 55 34 15
Dobutamine 96 55 33 19

@ Milrinone % Dobutamine

@ MAYO CLINIC
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Secondary outcomes

Table 2. Primary and Secondary Outcomes.*

* No difference in any

Relative Risk or
Milrinone Dobutamine Hazard Ratio
outcome measured B s el e
Primary outcome: composite of in-hospital death from any cause, 47 (49) 52 (54) 0.90 (0.69-1.19) 047
resuscitated cardiac arrest, receipt of cardiac transplant or
mechanical circulatory support, nonfatal myocardial infarction,
transient ischemic attack or stroke diagnosed by a neurologist
or initiation of renal replacement therapy — no. (%)
Secondary outcomes
In-hospital death from any cause — no. (%) 15 (37) 41 (43) 0.85 (0.60-1.21)
Resuscitated cardiac arrest — no. (%) 7(7) 9(9) 0.78 (0.29-2.07)§
Receipt of cardiac transplant or mechanical circulatory support 11(12) 14 (15) 0.78 (0.36-1.71)§
— no. (%)
Nonfatal myocardial infarction — no. (%) 1(1) [} —
Transient ischemic attack or stroke — no. (%) 1(1) 2(2) 0.50 (0.05-5.50)§
Initiation of renal replacement therapy — no. (%)Y 21(22) 16 (17) 1.39 (0.73-2.67)§
Median cardiac ICU length of stay (IQR) — days 45(2.0-7.0) 5.5 (3.0-10.0) —
Cardiac ICU length of stay =7 days — no. (%) 31(32) 42 (44) 0.74 (0.51-1.07)
Median hospital length of stay (IQR) — days 16 (6-28) 15 (6-27) -
Median total time receiving inotropes (IQR) — hr 36 (18-79) 39 (19-64) —
Receipt of noninvasive or invasive mechanical ventilation after 6(6) 7(M 0.86 (0.30-2.46)
randomization — no. (%)
Median total time receiving noninvasive or invasive mechanical 48 (6-120) 48 (12-120) -
ventilation (IQR) — hr
Acute kidney injury — no. (%)Y 86 (92) 85 (90) 1.02 (0.94-1.12)
MAYO CLINIC Normalization of lactate level — no. (3%)** 33 (46) 36 (56) 0.30 (0.56-1.15)
W Arrhythmia leading to medical team intervention — no. (%)1 48 (50) 44 (46) 1.19 (0.85-1.57)
* No identified sub ith di I
o ldentified subgroup wit Ivergent results
Miinons  Dobutamine  Relative Risk (35%Cl)  p-value Interastion p-valus
Sex
Males 2080 (483%) 262 (51.6%) 094068134 o o073
Females 1896 (S0.0%) 2004 (58.8%) 085 (055-1.31) 0
Age
275 24/40 (60 0%) 27141 (65.9%) 091 (0685-127) 059 o088
<75 2356 (41.1%) 25055 (45.5%) 0.90 (0.59-1.38) 0
Ventricular subgroup
Leftbwentricuar AUBB (500%) 4GB (54.5%) 092 (0681 22) 056 073
Right venricular BETSN) 4B (500%) 075(024-233) 1.00°
Etialagy of lef ventricular dysfunction
Ischemic 3266 (485%) 3262 (51.6%) 094(0661.33) onz 085
Non-ischemic 15/30 (50 0%) 20133 (60 6%) 083 (053-1.30) 040
Severity of left ventricular dysfunction
Midimoderate 17738 (44.T%) 2336 (63.9%) 0.70 (0.46-1.08) 010 014
Severe 2057 (S09%) 2859 (47 5%) 107 (0.74-1.55) o
Baseline renal dysfunction
Midmoderate 35/78 (44 9%) 3977 (50.6%) 089 (064-1.23) o047 08s
Severe 519 (55.6%) 68 (76%) 074 (0.36-1.50) 62
at
No 2050 (82%) 1441 (HA%) 106 (061-1.63) LE] 080
Yes 2537 (676%) 3855 (69.1%) 098 (0.74-1.30) LE]
T T T T T T
04 10 25
Favors misinone Favors dobutamine

@ MAYO CLINIC
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Hemodynamic outcomes and biomarkers

e § -Lh N
§ TN
e I 3
3 {f I RN , j
| 3015:2: S QI I T
:‘ ‘!38-§,; § e S e

q@ MAYO CLINIC e T E s Biee :

25

Limitations

* Only in-hospital outcomes were evaluated and differences in outcomes may exist beyond
the index hospitalization, as seen in the SHOCK trial

* Our study was designed to be pragmatic, and replicate clinical practice, in which shock is
most often defined clinically, rather than hemodynamically

e Qur study found a mortality rate of 40%, which is similar to trials that used hemodynamic
parameters for enrollment

@ MAYO CLINIC

26
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Conclusions

* We were unable to demonstrate a difference between Milrinone and Dobutamine in the
primary composite outcome or in important secondary outcomes

* Selection of inotropes could reasonably be based on physician comfort, cost and
response to therapy

@ MAYO CLINIC

27

CAPITAL Do-Re-Mi

* Milrinone versus Dobutamine in the Treatment of Cardiogenic Shock

 Mathew, R.% Di Santo, P.*, Jung, R., Marbach, J., Hutson, J., Simard, T., Ramirez, F.D., Harnett, D.T.,
Merdad, A., Almufleh, A., Weng, W., Abdel-Razek, O., Fernando, S., Kyeremanteg, K., Bernick, J., Wells,
G.A., Chan, V., Froeschl, M., Labinaz, M., Le May, M., Russo, J., Hibbert, B.

e NEW ENGLAND
JOURNAL of MEDICINE

American Heart Association.

Resuscitation Science

@ MAYO CLINIC

28

14 of 27



MHIF Cardiovascular Grand Rounds |
February 5, 2024

BB use and inotrope selection

+ Impact of baseline beta-blocker use on inotrope response and clinical outcomes in cardiogenic
shock: a subgroup analysis of the DOREMI trial

* Di Santo P, Mathew, R., Jung, R., Simard, T, Skanes, S., Mao, B., Ramirez, F.,, Marbach, J., Abdel-
Razek, A., Motazedian, P, Parlow, S., Boczar, K., D'Egidio, G., Hawken, S., Bernick, J., Wells, G.A., Dick,
A., So, D.Y,, Glover, C., Russo, J., Mc Guinty, C., Hibbert, B.

@ MAYO CLINIC

29

Background

= Classic teaching and some observational data suggests Milrinone may be preferred in patients on
BB

= ESC guidelines recommend against Dobutamine if BBs have been used

319 patients in cardiogenic shock considered
for enroliment between September 1, 2017
and May 17, 2020

Ineligible
N=127
] :
Eligible for
enrolment
N=192
Randomized
N=192
[ ]
Mikrinone Dobutamine
N=86 N=96
[ o I
[ 1 | 1
Beta-blocker No beta-blocker Beta-blocker No beta-blocker
=49 = =44 =52

@ MAYO CLINIC

30
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Clinical outcomes

Primary composite outcome, mortality and cardiac arrest

A , — Betablocker — No beta-blocker B wo—%
*
£
T £z
§ =
| i
§ E‘ w Relative risk, 0.41 (95% CI, 0.18-0.95)
w E Relative risk, 0.94 (95% Cl, 0.59-1.50) P=0.03
= P=080
[
| . . . ) 12 2 38 I
¢ " “ * “ No. at Risk Time to event (hours)
Time to event (hours) Botablocker 93 2 a7 7 ]
Nobowabiocker %9 @ & % 8

6 n &7
72 n

c

g
£
‘g' 5
-8 Relative risk, 0.39 (35% Cl. 0.18-0.83)
3 P=0.01
3
[ 1z 2 3% 4
Mo, ot Risk Time to event (hours)
Beta-blocker © 80 86 % 85
No beta blocke: a2 85 82 ”

W MAYO CLINIC

31
Conclusions
* BB therapy in the preceding 24hrs to developing CS was protective from cardiac arrest
and death in the early resuscitation period
* BB therapy was not predictive of response to inotrope therapy either in hemodynamic or
clinical parameters
* Modulating arrhythmic risk in CS may offer mechanisms to reduce adverse outcomes in
CS patients
W MAYO CLINIC
Di Santo et al. 2021 Crit Care
32
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Biomarkers and outcomes

+ Lactate Clearance as a surrogate for mortality in CS: Insights from the DOREMI trial

* Marbach, J., Di Santo, P, Kapur, K., Thayer, K., Simard, T, Jung, R., Parlow, S., Abdel-Razek, O.,
Fernando, S., Labinaz, M., Froeschl, M., Mathew, R., Hibbert, B.

@ MAYO CLINIC

33

Background

= Risk stratification with selection of high-risk biomarkers for CS patients can be used clinically for
therapy augmentation and in research as validated surrogates

= |actate clearance has been suggested as a potential therapeutic target for CS management, but
validation studies are few

= Unclear if inotrope selection preferentially impacts LC in populations of CS

@ MAYO CLINIC

34

17 of 27



MHIF Cardiovascular Grand Rounds |
February 5, 2024

= 75% of patients had a baseline lactate available

Results

before initiation of therapy

319 patients in cardiogenic shock considered
for enroliment between September 1, 2017
and May 17, 2020

= Clinical characteristics differed between survivors

—

Ineligible
N=127

1

and non survivors
= Higher MAPs ‘

=1

Eligible for enrollment I

Exclusion reasons:
+ Transfer to CICU from extemal wards or
hospital with an inotrope infusion (N=47)
. felt patient was not

= Age

I

= Less mechanical ventilation |

eligible for the study (N=40)

+ Inability to provide consent (N=23)
+ Out-of-hospital cardiac arrest (N=13)
+ Participation in another trial (N=4)

Randomized
N=192

= Vasoactive agents use was lower amongst survivors but

when adjusted for where no longer predicitive | Elevated Basaline Lactate ‘

N =142
Survivors Non-Survivors
N=82 N=60

@ MAYO CLINIC

35

Results

= MV model strongest predictor of mortality at all time points out to 24 hours — lactate clearance

A Proportion of Patients with Normal Lactate

m Survivors  ® Non-Survivors

e 90.2
768
67.1
53.3 55
451 46.7
383
Izs.7 I
8 12 18 24 36

Time (hrs)

B Survivors |
™ Non-Survivors

305

0 I

Percentage (%)

20

Lactate (mmol/L)

Probability of Survival

LT A

0

Basoline ahrs 8hrs 12hes 18hrs 36 hrs

Time (hrs)

24hrs

Percentage (%)

Time (days)

24 Hour Complete Lactate Clearance =~ No ~ Yes

@ MAYO CLINIC
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Conclusions
* LCis a strong independent predictor of survival at all time points from 8-36 hours.
* Complete lactate normalization by 8 hours increases chance of survival 4-fold

* Lactate normalization/clearance may be used as a surrogate end-point in exploratory
studies for early CS therapies

W MAYO CLINIC
Marbach et al. JAHA 2022

37

Valvular HD and CS

Cordiogenic shock complicating infarction (STEMI or NSTEM

Cause of ||—m/\ o %) Mochanical complication (~13%)

[ vsoiran)  [nival reg. (7% )| [ Free wot ropare -2%)

General measuros:
Mean blood pressure
, oplimal

§ o
[ weanns_] [
v
prom Recoverycardac funcion? ————)
Weaning
Yes No FAge. comorbidities?
Lang-term surgical MCS

Bridge-to Destination Bridge-to
recovery therspy transpisnt

circulatery support

Mechanical

W MAYO CLINIC
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Valvular HD in CS

« Significant valvular dysfunction and outcomes in cardiogenic shock: a substudy of the DOREMI trial

* Parlow, S., Weng, W., Di Santo, P, Jung, R., Simard, T., Goh, CY, Chan, V., Labinaz, M., Froeschl, M.,
Mathew, R., Hibbert, B.

@ MAYO CLINIC
Parlow et al. 2022 CJC

39

Valvular HD and CS

« Concomitant valvular lesions in patients with CS is common
* 40% of patients in CS had one significant valvular lesion
» 5% significant AS, 21% significant MR, 17% significant TR

* Hosign - s
o Aortc stences.
RR242GS%C 156375 pe01)
PA— & g
& W iz
il
160
All valve di !
RR 1.51 (95% Cl 1.06-2.15; p=0.02)
&F Time t event (days)
£z o o
s E o mgtcar anases 15 " ©
Smns B H
E Meral ragurgmaton
RR 183 (§5% C1 1.102.43; =0 00)
! £
+ - - , §
0 1 2 3 3
Time to event (days) =
m,.,«‘ m,' 15 o % 15
No (duease 1
Sgrdcantcueme T4 48 a7 2
o = »
*38.5% of patients in our analysis. *Patients with valvular dysfunction T 05 ovent paye)
were found to have at least one valve | | [were significantly more likely to die in - . -
with significant dystunction hospital compared to those without o

@ MAYO CLINIC

Parlow et al. CJC 2022

40

20 of 27



MHIF Cardiovascular Grand Rounds |
February 5, 2024

Conclusions

* Valvular HD is common in unrestricted populations of CS

* Presence of significant AS or significant MR is associated with a 2-fold
and 60% increased risk of mortality

* Valve disease is a potential novel therapeutic target in CS

@ MAYO CLINIC

41

Lessons learned from DoReMi

* Pragmatic trials in “difficult” populations can be run in a low cost/high
yield fashion

* Fundamental questions in critical care cardiology should be addressed
despite prior beliefs

* Integrating residents in trial development and execution is a high
yield endeavor

W MAYO CLINIC
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MR as a therapeutic target in CS

NEW RESEARCH PAPERS

STRUCTURAL

Transcatheter Mitral Valve Repair in m
Cardiogenic Shock and Mitral O Ly
Regurgitation o

A Patient-Level, Multicenter Analysis

Richard G. Jung, BSc,™™* Trevor Simard, MD,*"** Christopher Kovach, MD, MSc,” Kelsey Flint, MD,

Creighton Don, MD," Pietro Di Santo, MD,** Marianna Adamo, MD,* Luca Branca, MD,* Francesca Valentini, MD,
Tomds Benito-Gonzilez, MD," Felipe Femdndez-Vizquez, MD, PuD," Rodrigo Estévez-Loureiro, MD, PuD,
Alessandra Berardini, MD,’ Nicolina Conti, MD,' Claudio Rapezzi, MD,™' Elena Biagini, MD,' Simon Parlow, MD,
Risa Shorr, MLIS,™ Amos Levi, MD,"* Ana Manovel, MD," Rosa Cardenal-Piris, MD," Jose Diaz Fernandez, MD,
Mony Shuvy, MD,” Dan Haberman, MD,” Alessandra Sala, MD,? Mohamad A. Alkhouli, MD," Claudia Marini, MD,
Marta Bargagna, MD," Davide Schiavi, MSc," Paolo Denti, MD," Sinisa Markovic, MD,” Nicola Buzzatti, MD,’
Vincent Chan, MD," Mark Hynes, MD,™ Thiemry Mesana, MD, PuD," Marino Labinaz, MD,

Federico Pappalardo, MD," Maurizio Taramasso, MD, PuD,*" Benjamin Hibbert, MD, Pul)

W MAYO CLINIC

Jung & Simard et al. JACC CI 2021

43

Results

FIGURE 1 Flow Disgram of Search for Published Stuaties and Selection for Patient Identifu stion

Age 70 years l

Total records identified
(a=1169)

* 87% SCAI C-E E— ey
* Predominantly male et
* Individual patient data on 141 e r— —

+ Case report: M4
* Wrong patient population: 24
* Wrong study design: 7

* No response from suthor: 6
+ No original data available: 4
* Duplicates: 4

* Wiong intervention: 2

* Abstract published full text: 2
* Different language: |

* Systematic review: |

Studies included in final
analysis (8= 13)
‘Total number of centers - 14

Inaly and Switzerland - § centers (n = 50)
United States - 2 centers (n = 30)
Canads - | center (n = 26)

Germany - | center (.= 17)

Spain - 4 centers (n = 12)
lsracl - | conter (n = 6)

Patients in cardiogersc shock
and moderate-to-severs mitral
rogurgitation - 141
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Results

* In hospital mortality of 15.6%, 90 day mortality 29.5%
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= MR reduction strongly associated with improved | ™™ e
A - Ivhosoital moraity B - 90-clay modality
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= Differences may exist between patients in whom j _ —
MR reduction can be achieved and in those in B ——
whom it cannot | = — Lf_'—
= Efficacy was excellent (device success 87% - 2+ or - N
less) and no adverse procedural events noted g “ gl =
[ L

@ MAYO CLINIC

46

23 of 27




MHIF Cardiovascular Grand Rounds |
February 5, 2024

Mitral regurgitation as a therapeutic target

Transcatheter Edge-to-Edge Mitral Valve L)
* TEER Repair in Patients With Severe Mitral

« TVT registry tracks cases in USA Regurgitation and Cardiogenic Shock

* Reports baseline characteristics Amans S, M- D . Holmen, M A Coack, M, S Bejamin Hibar, M, P
 Reports procedural outcomes

Mohamad Alkhouli, MD*
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MR and TEER — TVT analysis

FIGURE 2 Mitral Regurgitstion st 30-Day Follow-Up
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Proportion (%)

Final MR reduction 1 absolute
n = 3,494 (91.4%)

Device Success
n = 3.249 (85.6%)

o g sl e (TEI, 3707 pationts et Sor ot o Cor e dhoch, Wit Hsle H2e B3+ Wds

Successful mitral regurgitation (MR) reduction was achieved, with 94 5% of patients
having =3+ MR preprocedurally that was reduced 1o 125% of patients with =3+ MR in
follow-1p. Indeed, 85% of mtients maintained <2+ MR sverity grade at Last avallable
follow-p echocardiogram.
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MR and TEER — TVT analysis

¢ TEER In CS FIGURE I Impact of Device Success on Clinical Outcames
* In-hospital mortality of 9.1% vs. "
16.4% in case of device failure o “
aHR: 0.49 (95% CI: 0.41-0.59)
80 P<0.001
By 1 year 20% absolute reduction 60- B
in mortality with procedural s04 o
success 2]
&
012 3 456 78 95 0m D
Procedure Months From Procedure
— DeviceFailure 397 272 202 WB 166 154 M9 M1 13 B0 126 W03 79
Device Success 2334 1786 1,410 1318 127 1238 1214 1186 1361 1129 1110 1023 &2
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Conclusions

* Mitraclip therapy in selected patients is safe with no major procedural complications and
has similar efficacy to other treated populations

* Observed mortality is significantly lower than expected and successful MR reduction is
strongly associated with improved outcome

* A better procedural outcome is predictive of better clinical outcome

* A randomized clinical trial is needed to confirm these findings
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Future Directions

* DOREMI -2

* Multicenter trial of inotrope vs. placebo in the early resuscitation of stage C/D cardiogenic
shock

* Establish safety/necessity of inotropes in CS

* MINOS
* Multicenter trial of mitraclip for stage C/D shock in patients with >/= 3+ MR
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DoReMi -2

« DOREMI —2 (n — 346)
* Inotrope (mil or dob) vs. placebo in initial resuscitation — 12 hours
* Inclusion criteria
* SCAI C/D shock and over 18 years of age
* Exclusion criteria
* OHCA
* Oninotrope in preceding 24 hours
* Severe obstructive valve lesion/dynamic outflow obstruction

* Primary Outcome

* All cause mortality in hospital or sustained hypotension, lactate >3.5 at 6 hours, need for
MCS, arrhythmia leading to emergent CV or cardiac arrest
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MINOS trial

« MINOS ( n- 144)
* Mitraclip vs. standard of care in patients with SCAI C/D shock and 3+ or greater MR
* Inclusion criteria
* SCAI C/D shock
¢ Or unable to wean inotrope/ventilator support
* Exclusion criteria
¢ Revascularization in preceding 48 hours
* Degenerative MR and surgical candidate
¢ Prior intervention on mitral valve/IE or left sided mass/thrombus

* Primary Outcome

* In hospital all cause mortality, transplant, implantation of durable LVAD or discharge on
palliative inotropes
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Questions?
Benjamin Hibbert MD PhD FRCPC
@ MAYO CLINIC hibbert.benjamin@mayo.edu
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