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Lumping or the Seminal Trials:
Heart Failure is HFrEF

CONSENSUS TRIAL COPERNICUS TRIAL RALES TRIAL
(ENALAPRIL vs. Placebo) (Carvedilol vs. Placebo) (Spironolactone vs. Placebo)
NYHA IV LVEF <35% LVEF < 35%
100
T o0
(§ 080
5
;E 070
¥
0.60
60 Nominal p=0.00014 § = 30% + vs. placebo
35% risk reduction
50 0.40

N Engl J Med. 1987
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Lumping Management:Heart Failure is HFrEF

Extended Measures (CRT, LVAD, Transplantation) |
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This is all based on symptoms LVEF (and ECG),

no molecular mechanisms, no genetics

Life Style Measures
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Semaglutide and cardiovascular outcomes in patients with ~ “x ®
obesity and prevalent heart failure: a prespecified analysis of
the SELECT trial

John Deanfield, Subodh Verma, Benjamin M Scirica, Steven E Kahn, Scott S Emerson, Donna Ryan, lldiko Lingvay, Helen M Colhoun, Jorge Plutzky,
Mikhail N Kosiborod, G Kees Hovingh, Seren Hardt-Lindberg, Ofir Frenkel, Peter E Weeke, Seren Rasmussen, Assen Goudev, Chim CLang,
Miguel Urina-Triana, Mikko Pietild, A Michael Lincoff, for the SELECT Trial Investigators

7 73—-86

—— Placebo—heart failure —— Placebo—no heart failure
—— Semaglutide 2.4 mg—heart failure =~ —— Semaglutide 2:-4 mg—no heart failure
A Semaglutide 2.4 mg HR Interaction B Semaglutide 224 mg HR Interaction
vs placebo (95% Cl) p value vs placebo (95% Cl) p value -
Heart failure 0-72 (0-60-0-87) 019 Heart failure 0-79 (0-64-0-98) 064
16+ No heart failure 0-84 (0-74-0-97) 1 No heart failure 0-85 (0-68-1.06)

- 404

Proportion of patients (%)

Number at risk
Semaglutide 2-4 mg—heart failure 2155 2126 2085 2039 1996 1739 1370 970 421 2155 2133 2100 2068 2028 1772 1402 1008 444
Semaglutide 2-4 mg—no heart failure 6647 6568 6475 6387 6257 5489 4406 3155 1312 6647 6606 6553 6488 6396 5636 4541 3268 1371
Placebo—heart failure 2131 2082 2022 1978 1925 1651 1308 912 371 2131 2084 2038 2002 1968 1707 1361 954 399
Placebo—no heart failure 6667 6568 6463 6346 6237 5448 4351 3102 1301 6667 6625 6561 6481 6411 5632 4522 3243 1367

Lancet 2024
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Ischaemic Cardiomyopathy Can we Prevent
(HFrEF after STEMI in the LAD) Ischaemic CMP?

| Primary Prevention
Lipid lowering

Blood pressure control
Antidiabetics

Primary PCI

Secondary Prevention
HF medication

Lipid lowering

Blood pressure control

Antidiabetics
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Incidence, Temporal Trends, and
Prognostic Impact of Heart Failure
Complicating Acute Myocardial Infarction
The SWEDEHEART Registry (Swedish Web-System for

CrossMark

Cumulative probability of death
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].00- : L)
] PCl: 129 events (in 37.2% of patients) N1C
90— Optimal medical therapy: 134 events (in 38.0% of patients)
e 80- .
— Hazard ratio, 0.99 (95% Cl, 0.78-1.27)
S 701 P-0.96
S 60— . . ;
5 Optimal medical therapy D.,
= 804 0 el
) !
= 40- PCl
i
5 30—
=
g 20- :
10 )
0 ! i I
0 1 2 3 4 5 6 7 8
Years since Randomization
No. at Risk
PCI 347 295 262 179 130 80 32 14 3

Optimal medical therapy 353 299 276 191 142 82 33 10 1
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Percutaneous
Coronary

Death from any cause

100+
90 Hazard ratio, 0.84 (95% Cl, 0.73-0.97)
P=0.02 by log-rank test
80
76 Medical therapy
= . 0,
g RRR 16%
; 60+
& 50 AR
§ 40+
w304
20+
104
o T T T L L) Al L) T 1 L 1
0 1 2 3 4 5 (3 7 8 g 10 1

No. at Risk

Years since Randomization

Medical therapy 602 532 487 435 404 357 315 274 248 164 82 37

CABG

Coronary

610 532 487 460 432 392 356 312 286 205 103 42

artery

Death from CV cause

100+
90+
804
704
60+
50+
40+
304
20+
10+
0

Event Rate (%)

Aorto-Coronary
Bypass (ACBP)

Hazard ratio, 0.79 (95% Cl, 0.66-0.93)
P=0.006 by log-rank test

RRR 21%

Medical therapy

CABG

0

No. at Risk

1 2 3 4 5 6 7 8 9 10 11

Years since Randomization

Medical therapy 602 532 487 435 404 357 315 274 248 164 82 37

CABG

610 532 487 460 432 392 356 312 286 205 103 42

Death/Hospitalisation

100+
90- Hazard ratio, 0.72 (95% Cl, 0.64—0.82) Medical the(ap,
P<0.001 by log-rank test
80

RRR 28%

Event Rate (%)
3
1

0 1 T T ) T T ] T T T 1

0 1 2 3 4 5 6 7 8 9 10
Years since Randomization

No. at Risk
Medical therapy 602 385 314 259 219 185 152 123 98 57 19
CABG 610 431 376 334 293 259 218 184 166 106 43
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Sequence Variations in PCSK9, Low LDL,
and Protection against Coronary Heart Disease

Jonathan C. Cohen, Ph.D., Eric Boerwinkle, Ph.D., Thomas H. Mosley, Jr., Ph.D.,

B
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Subcutaneous injection siRNA drug

ASO drug
ST

Transport through
the circulation

GalNAc-siRNA
conjugate

W S
Clathrin-coated pif

Selective entry into
hepatocytes via
receptor-mediated
endocytosis

— Intracellular release of

ey Intracellular release of
ﬁ
ASO from endosomes

alactosamine
ASGR = Asialoglycoprotein receptor

siRNA from endosomes

engineered siRNA forms highly stable
complex with RISC

SO Guide Strand »
ACAAAA CAAAACA!!UCUA!AA

UGu CGi UGUCCAGAUC
MLERRRNEREONRNNNRNAN,

Passenger Strand
target mRNA

engineered ASO
forms complex with RNAse H

RNAse H mediates
target RNA cleavage

efficient and specific
silencing of target gene

U. Landmesser ... T.F. Luscher. Eur. Heart J. 2020
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Inclisiran in Patients at High Cardiovascular
Risk with Elevated LDL Cholesterol

Kausik K. Ray, M.D., Ulf Landmesser, M.D., Lawrence A. Leiter, M.D.,
David Kallend, M.D., Robert Dufour, M.D., Mahir Karakas, M.D., Tim Hall, M.D.,
Roland P.T. Troquay, M.D., Traci Turner, M.D., Frank L.J. Visseren, M.D.,
Peter lengaard Ph.D., R. Scotterght M.D.,

ﬂ—“—A—I—LL‘—I—D—ILA—ﬁLA—'—A—I—“—M—D—D—hn

+— Single-dose placebo ~— Single-dose inclisiran, 200 mg —»— Single-dose inclisiran, 300 mg —=&— Single-dose inclisiran, 500 mg
+ - - Two-dose placebo + -~ Two-dose inclisiran, 100 mg - =% -~ Two-dose inclisiran, 200 mg -~~~ Two-dose inclisiran, 300 mg

Changes in PCSK9 Levels with the Single-Dose Regimen
60

Changes in LDL Cholesterol Levels with the Single-Dose Regimen

20
2 40 % ” | :
Q 20 ' I 5 0 % "‘% o . i — ;l’* %— ,!l s ? - = *\ 1
- Ol £ — _‘ —— * 1 - -]10 " . l 1
© - - — . ] 1 | | a
& = ».
g = E =204 \
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RNA Interference is the Pharmaco- 5
therapy of the Future o o

No. at Risk

Single-dose placebo 65 65 65 62
Single-dose inclisiran, 200mg 60 60 59 60
Single-dose inclisiran, 300 mg 61 61 61 61
Single-doseinclisiran, 500mg 65 65 65 62

No. at Risk

Single-dose placebo 65 64 65 62 64 65 62 61 14
Single-dose inclisiran, 200 mg 60 60 60 60 60 58 60 60 60 23
Single-dose inclisiran, 300 mg 61 60 61 61 61 61 60 60 59 19
Single-dose inclisiran, 500 mg 65 65 64 62 64 61 63 61 59 28

65 62 64 62 27
58 60 60 60 49
61 60 60 61 50
60 63 60 61 57

2832
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Crisper Cas 9:
The Gene Scissor

Clustered Regularly Interspaced Short Palindromic Repeats

Cas9 enzyme —.

Guide RNA

Emmanuelle Charpentier and Jennifer Doudna

Target DNA
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—fficacy and Safety of an Investigational Single-
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Blood PCSK9 Protein
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CIreuration. 2023 147:242-253



‘@l The Spectrum of Heart Failure A1) University of [l imperial College § 3T

. . o : Nt G Londor
and what it means for clinical practice = Zurich ey LOT

A ABCCS actet
VCL gy ACTN2
TN CRYAB
TPM1 B 80 DES
TNNT2 \ DMD
60 -y
TNNIZ | < DSP

‘ =
40 ©

TNNC1 - EYA4
8

TMFO 20 ILK

800 1600 2400 3200

0
SGCD mean coverage [reads) Jup

SCN5A |\ | LDB3

\
RYR2 \ /LMNA
RBM20 \ IMYBPC3

N
PSEN2 e
PSENT "\ Wi
PIN S = MvL2
NEXN MYL3

MYPN MYOZ2

esmmme 11X coverage [%) 20x coverage %] 50x coverage (%) mean coverage

B Known disease mutations Gk
50 5 (Category la) = HCM
o~ B ARVC
= 401
; LongQT
= 30 4 Brugada
m .
. others
© 201 I
-
104 I ra
T r=
ET =
01 v T T '.('O T T r + - - .m... - - g m. . - .‘\‘. T
- -~ o~ o~ -— o™ -
EO%SmwgZB%OE’-BQE&%%SS—:U<OMSN85
¥xefavwzz>FosSeEx£<3>E0x23Q022FZ¢9s5a
cP8gReT333 AR grE3P B3P E
g

18



N ~Mncrilarvtwyo o L. | TA A A=) 1 1 1A ™ A

The Spectrum of Heart Failure ( A ) Universityof [l Imperial College Bi@him
and what it means for clinical practice “’”ﬁ*“" ' Zurich @S London LONDON

2023 ESC Guidelines for the management
of cardiomyopathies

| | f
¢ 5 General Phenotype- Ology (ESC)

management principles specific management

( 3 iy AR L | [ * LVOTO management

+ SCD risk prediction
* Drug therapy

* Mechanical circulatory
support/transplantation [

* GDMT for HF symptoms
( . Ear . s » Aetiology-specific SCD

risk prediction

* Genetic testing and counselling

* Family screening and monitoring
* GDMT for HF symptoms

+ Aetiology-specific SCD

[/‘_ sve >f dise: = risk prediction
+SCD —ICD \'
+ Stroke — thromboembolic |
prophylaxis * Antiarrhythmic therapy

* SCD risk prediction

* Exercise recommendations

5N + Pregnancy * GDMT for HF symptoms
> - School, employment, * PVR study to guide timing of
transplantation

psychological support
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SCIENCE TRANSLATIONAL MEDICINE | RESEARCH ARTICLE

GENE EDITING

Precise genomic editing of pathogenic mutations in
RBM20 rescues dilated cardiomyopathy

Takahiko Nishiyama'?, Yu Zhang'?3, Miao Cui'?3, Hui Li'"*3, Efrain Sanchez-Ortiz"'*?,
John R. McAnally'23, Wei Tan''%3, Jiwoong Kim#, Kenian Chen?, Lin Xu?, Rhonda Bassel-Duby'-%3,

: 1,2,3x%
Eric N. Olson | A R636Q/R636Q
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— L

~~~~~~ —~
= e R — e
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Defibrillator Implantatlon in Patlents with Nonischemic

Here again spl/ttmg IS the next step: .

s videba, o What is the risk of sudden death based on [pse.

Lars Videbaek, M.D

Flemming H. Steff s, M.D.,
Py genetics and the degree of fibrosis?
e e J
Regitze Videbzk, M.D., Christian Hassager, M.D., D.M.Sc., Jesper H. Svendsen, M.D., D.M.Sc.,
Dan E. Hgfsten, M.D., Ph.D. Chnstlan Torp-Pedersen, M.D., D.M.Sc.,
and Steen Pehrenn M D D M Se farthe DANISH Invecticatars
Death from Any Cause Sudden Cardiac Death
1.0- 1.0-
0.9- 0.9-
g 0.8 g 08-
3] (3]
X (.7- e 0.7
t T
g 0.6 S 0.6-
t 0.5 Hazard ratio, 0.87 (95% Cl, 0.68-1.12) ": 0.5+ Hazard ratio, 0.50 (95% Cl, 0.31-0.82)
g _0. 2 P=0.005
B 044 Pellaf B 04+
g 0.3 Control Group g 0.3
-
v i U 0.2-
02 ICD Group Control Group
i - i
ICD
0.0+ , , , , | | | | Q(p_qé‘": ' : | | Group
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 3
No. at Risk Years
Control 560 540 517 438 344 248 169 8 12 No.at Risk
Group Control 560 540 517 438 344 248 169 8 12
ICD Group 556 540 526 451 358 272 186 107 17 Grous
ICD Group 556 540 526 451 358 272 186 107 17
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Myocardial Fibrosis Predicts Ventricular m
Arrhythmias and Sudden Death After
Cardiac Electronic Device Implantation

Francisco Leyva, MD,* Abbasin Zegard, MBCuB,™" Osita Okafor, MBCuB,*" Paul Foley, MD,® Fraz Umar, MBCuB,"
Robin J. Taylor, MD,® Howard Marshall, MD," Berthold Stegemann, PuD,* William Moody, MD,"

Richard P. Steeds, PuD,” Brian P. Halliday, MD," Daniel J. Hammersley, MBCuB, Richard E. Jones, MBCuB,"
Sanjay K. Prasad, MD," Tian Qiu, PuD"

Sudden Cardiac Death

—
Ul
1
—)
Ul
1

Log rank P < 0.0001

Log rank P < 0.0001 High GZF, mass

HR: 44.6 (95% Cl: 6.12-5,685)

.1 - MFVA
HR: 26.1 (95% Cl: 3.66-3,308)

Low GZF;5p mass

Cumulative Hazard Estimates
Cumulative Hazard Estimates

.05 = .05 + HR: 14.7 (95% Cl: 1.87-1,901)

No MFVA —'-I_'_|——|_’II No MFVA

0 - 0 =
| | || || | | | | | | 1 | | | | | | | ] | | | | | | ] ] | | |
0O 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
Time (Yrs) Time (Yrs)
Number at risk Number at risk

—— MF Present 485 473 445 377 242 152 113 73 37 8 - MF Absent 215 215 206 181 129 103 87 57 24 6
—— MF Absent 215 215 206 181 129 103 87 57 24 6 = GZn <17 297 294 276 234 131 72 50 38 23 6

- GZ; 217 188 179 169 143 111 80 63 35 14 2

JACC 2022 Feb 22;79(7):665-678
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Other factors in favor
of choosing

CRT-P rather than CRT-D:

» Non-ischaemic
cardiomyopathy

» Short life expectancy

« Major comorbidities

« Poor renal function

« Patient preference

0 Myocardial Fibrosis on CMR °

- @ESC—
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Further Splitting: Dyssynchrone Left Ventricle:
A Case for Cardiac Resynchronization Therapy
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HFmrEF
® Ejection Fraction 70% ® Ejection Fraction 30%
® LVEDP 24 mmHg ® LVEDP 27 mmHg
®LVH ® Remodelling
® Fibrosis ® Scar

28

® BNP 980 ng/ml ® BP 2100 ng/ml
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Epidemiology of Left Ventricular

Systolic Dysfunction and Heart Failure

Probability Density Function of LV Ejection Fraction Across Decades in People with and without HF

D 0.10 4
Iz
Iy
Iy
I
L
0.08 - : 1
1 1
] ! 1y
] ! 1y
0.06 - 3 EX
I 1
2 I, 1
o I LI |
c '.-'j .»'“"‘ '
g ',: - “‘ ‘1
1
0.04 - ¥, i X
i
]
0.02 -
0.00

LV Ejection Fraction, %

Persons without HF
==== 2" Decade - === 3" Decade

- === 1°' Decade

Persons with HF
—— 2" Decade n —— 3" Decade

—— 1°' Decade
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W) Check for updates

Dapagliflozin across the range of ejection fraction

in patients with heart failure: a patient-level,
pooled meta-analysis of DAPA-HF and DELIVER

a CV death b All-cause death

1.4 - 1.4
—; 10 = 1.0
&) @)
o\o 08 7] /_\ o\o 0 8
w0 L
228 2
o " o
T 0.6 T 0.6

P for interaction = 0.94 P for interaction = 0.58
0.4 0.4 -
15 20 25 30 35 40 45 50 55 60 65 70 75 15 20 25 30 35 40 45 50 55 60 65 70 75
LVEF (%) LVEF (%)

Nature Medicine | 2022;28:1956-1964



The Spectrum of Heart Failure

and what it means for clinical practice

,.:ﬁ—é",\,‘ ° . -
(447 University of B Imperial College
‘g Zurich

G London
‘\. .

2023 Focused Update of the 2021 ESC
Guidelines for the diagnosis and treatment

of acute and chronic heart failure

Developed by the task force for the diaghosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

Wi ith the special contribution of the Heart Failure Association (HFA)

of the ESC

Management of patients with HFpEF

¢
Diuretics for
fluid retention
(Class l)

i

Dapagliflozin/
Empagliflozin
(Class )
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Hypertensive Heart Disease
with severe LVH and HFpEF * LVH stiffens the heart

. ®* High BP increases LVEDP
¢t R and PAP
> N ® This causes Dyspnoe and
exercise intolerance
®* Antihypertensive therapy
might help
®* Outcomes?

P AN R
1.7 34
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Heart Failure With Preserved and Reduced Left Ventricular
Ejection Fraction in the Antihypertensive and
Lipid-Lowering Treatment to Prevent Heart Attack Trial

Barry R. Davis, MD, PhD; John B. Kostis, MD; Lara M. Simpson, PhD; Henry R. Black, MD;
William C. Cushman, MD: Paula T. Einhorn, MD: Michael A. Farber, MD: Charles E. Ford, PhD;:
Daniel Levy, MD; Barry M. Massie, MD: Shah Nawaz, MD;
for the ALLHAT Collaborative Research Group

Cumulative Heart Failure Events Cumulative Heart Failure Events
Heart Failure with reduced Ejection Fraction Heart Failure with preserved Ejection Fraction
0.02 A 0.02 r
I~
Amlodipine J-'
r Amlodipine .4..‘
g e g Lisinopril # &*
« o
w w
I ': L L1l I
-g %917 Chlorthalidone g 0.01 4
2 Lisinopril =
- E
O 3
0.00 T 0.00
0 1 2 3 4 5 6
No. at Risk Years to HF No.at Risk Years to HF

Chlorthalidone 15255 14563 13980 13325 11624 6586 3212 Chiorthalidone 15255 14563 13980 13325 11624 6586 3212
Amlodipine 9048 8587 8268 7904 6389 3912 1899 Amlodipine 9048 8587 8268 7904 6889 392 1899
Usinopril 9054 8548 8181 779 6811 3909 1907 Lisinopril 9054 8548 8181 7790 6811 3909 1907
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Semaglutide in Patients with Heart Failure with Preserved
Ejection Fraction and Obesity

Change in KCCQ-CSS Change in Body weight

£ l,
16 6.6 " i —— Placebo .
o 184 S £ T ———— F
= 14 s i Est r d differ 7.8 points \.g
5 14+ 7.8 points
[ {74 (95%6 Cl, 4.8 10 l .9} & Estimated oiff 107 p ge point
@ & o ¢ .-,—‘A P':D.C)ZZ-! E ";-' (95% C1,-119
gg 104 e AT = e 0.
$F g —T A&7 & -1 I
":’ s /:r_’?;::.jhn ?8 '1.’!,;'1JY‘ 3.3
& b o E o :
m 4 ~ g -1
: - :
‘
) / -0 | T T T T T T T T 1
U T T T 1 O 4 8§ 12 16 20 8 35 44 52 52
P

Weeks since Randomization

Weeks since Randomization
No. of Participants

No. of Participants Semaglutide 263 255 254 250 246 252 239 243 240 245 253
Semaglutide 263 249 225 243 263 Placebo 265 259 249 250 243 246 243 239 233 242 266
Placebo 266 42 217 237 266
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Tirzepatide for Heart Failure with Preserved

Ejection Fraction and Obesity

Milton Packer, M.D., Michael R. Zile, M.D., Christopher M. Kramer, M.D.,
Seth J. Baum, M.D., Sheldon E. Litwin, M.D., Venu Menon, M.D.,
Junbo Ge, M.D., Govinda ). Weerakkody, Ph.D., Yang Ou, Ph.D.,

Mathijs C. Bunck, M.D., Karla C. Hurt, B.S.N., Masahiro Murakami, M.D.,
and Barry A. Borlaug, M.D., for the SUMMIT Trial Study Group*

1007 209 Hazard ratio, 0.62 (95% Cl, 0.41-0.95)
90- P=0.026 |
. 15 Placebo
X 80-
()]
% A 10- Tirzepatide
© 60+
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= 50- 5+
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2 40-
E 30_ 0_ | 1 | | | | | | | | | 1 | 1 | | |
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S 20- e —
@]
10- e
__.‘—-J—-_‘g % o
O_ | | 1 1 | | | 1 | | | | | | | | 1
0 8 16 24 32 40 48 56 64 72 80 88 96 104 112 120 128 136
Weeks since Randomization
No. at Risk
Placebo 367 361 349 339 332 328 318 268 259 240 219 215 195 165 145 94 73 45
Tirzepatide 364 359 349 344 340 338 333 284 275 251 228 220 196 167 146 105 82 46

New Engl. J. Med. 2024; .DOI: 10.1056/NEJM0a2410027
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Interatrial shunt therapy in advanced heart

failure: Outcomes from the open-label cohort
of the RELIEVE-HF trial

Josep Rodés-Cabau'’*, JoAnn Lindenfeld?, William T. Abraham?, Michael R. Zile4,
Saibal Kar>, Antoni Bayés-Genis®’, Neal Eigler®, Richard Holcomb?, Julio Nufiez?
Elizabeth Leell, Michal Laufer Perl2, Gil Moravsky'3, Michael Pfeiffer14,

John Boehmer'4, John Gorcsanl4, Jeroen ). Bax13, Stefan Anker19,

and Gregg W. Stone’
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Interatrial shunt therapy in advanced heart

fail
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Josep
Saiba
Elizal
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Entry Criteria Assessments Enroliment
HF Patients with
NYHA class II, Il or IVa HF 1.Baseline Unblinded
Reduced & Preserved EF —p 2.Central Eligibility Committee —p Roll-In Cohort
Prior HFH and/or 1"BNP 3.Final Eligibility in Cath Lab 97 patients
or NT-proBNP
__~

’

Outcomes

* High implant success / safety

* Improved health status
(KCCQ score, PGA)

* Improved functional status
(NYHA Class)

* Echo evidence of LV & RV
reverse remodeling

* U LV & RV volumes
* MLV &RV function

Proposed Mechanism
Optimal volume shunted from
LA to RA

4

—p R€duced LVEDP, LAP, improves
LV function

Increased RV preload
mitigated by easing of
afterload

ort

Ziled,
nez19,
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Donnolly & Hanna: Cleveland Clinic J. Med. 2017;8 ( Suppl.)

Plasmacytoma

- Chemotherapy

- Bone marrow
transplantation

TTR Amyloidosis

Tafamidis (preventing
tetramer dissociation)

- Antibody (to remove
amyloid from the heart)

- ASO (to prevent
formation of protein)

. SIRNA (to prevent
formation of protein)
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Tafamidis Treatment for Patients
with Transthyretin Amyloid Cardiomyopathy

Mathew S. Maurer, M.D., Jeffrey H. Schwartz, Ph.D.,
Balarama Gundapaneni, M.S., Perry M. Elliott, M.D.,
Giampaolo Merlini, M.D., Ph.D., Marcia Waddington-Cruz, M.D.,

Arnt V. Kristen, M.D., Martha Grogan, M.D., Ronald Witteles, M.D.,
Thibaud Damy, M.D., Ph.D., Brian M. Drachman, M.D., Sanijiv J. Shah, M.D.,
Mazen Hanna, M.D., Daniel P. Judge, M.D., Alexandra |. Barsdorf, Ph.D.,
Peter Huber, R.Ph., Terrell A. Patterson, Ph.D., Steven Riley, Pharm.D., Ph.D.,
Jennifer Schumacher, Ph.D., Michelle Stewart, Ph.D., Marla B. Sultan, M.D., M.B.A,,
and Claudio Rapezzi, M.D., for the ATTR-ACT Study Investigators*

1.0+

0.9-

0.8+ Pooled tafamidis

0.7- s

0.6+

10.1056/NEJMo0a2409134

0.5+ Placebo

0.4+

Probability of Survival

0.3+

0.2-

- Hazard ratio, 0.70 (95% Cl, 0.51-0.96)

0.0 T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33

NEJM 2024; DOI

Months since First Dose

No. at Risk (cumulative no. of events)
Pooled tafamidis 264 (0) 259 (5) 252 (12) 244 (20) 235 (29) 222 (42) 216 (48) 209 (55) 200 (64) 193 (71) 99 (78) 0 (78)
Placebo 177 (0) 173 (4) 171 (6) 163 (14) 161 (16) 150 (27) 141 (36) 131 (46) 118 (59) 113 (64) 51 (75) O (76)
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Revolution in Pharmacotherapy:ASO and siRNA
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Vutrisiran in Patients with Transthyretin
Amyloidosis with Cardiomyopathy

M. Fontana, J.L. Berk, J.D. Gillmore, R.M. Witteles, M. Grogan, B. Drachman,
T. Damy, P. Garcia-Pavia, J. Taubel, S.D. Solomon, F.H. Sheikh, N. Tahara,
J. Gonzdlez-Costello, K. Tsujita, C. Morbach, Z. Pozsonyi, M.C. Petrie,

D. Delgado, P. Van der Meer, A. Jabbour, A. Bondue, D. Kim, O. Azevedo,
S. Hvitfeldt Poulsen, A. Yilmaz, E.A. Jankowska, V. Algalarrondo, A. Slugg,
P.P. Garg, K.L. Boyle, E. Yureneva, N. Silliman, L. Yang, J. Chen, S.A. Eraly,
J. Vest, and M.S. Maurer, for the HELIOS-B Trial Investigators*

Time to 1st Event: Overall Population Time to 1st Event: Monotherapy Population
100 100
$ 90- $ 90—
w o 80- w  80-
.E 2 7 E T 70
g g Vutrisiran g g Vutrisiran
s e 60- ‘s g 60 =¥
go.?_ 50- goé 50—
£ Placebo t
g 40 g 40
& 30-] Hazard ratio for primary end point, 0.72 (95% Cl, 0.56-0.93); P=0.01 & 30- Hazard ratio for primary end point, 0.67 (95% Cl, 0.49-0.93); P=0.02
0% Hazard ratio for time to first event, 0.72 (95% Cl, 0.57-0.91); P=0.006 0 ({’ Hazard ratio for time to first event, 0.64 (95% Cl, 0.48-0.87); P=0.004
(I) I6 1|2 1|8 214 3|0 3|6 3I9 (') I6 1l2 ll8 2|4 310 3l6 3|9
Months since First Dose Months since First Dose

M. Fontana et al. NEJM 2024; DOI: 10.1056/NEJMoa2409134
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Phase 1 Trial of Antibody NI0O0G for
Depletion of Cardiac Transthyretin Amyloid

Pablo Garcia-Pavia, M.D., Ph.D., Fabian aus dem Siepen, M.D.,

Erwan Donal, M.D., Ph.D., Olivier Lairez, M.D., Peter van der Meer, M.D., Ph.D.,
Arnt V. Kristen, M.D., Michele F. Mercuri, M.D., Ph.D., Aubin Michalon, Ph.D.,
Robert J.A. Frost, M.D., Ph.D., Jan Grimm, Ph.D., Roger M. Nitsch, M.D.,
Christoph Hock, M.D., Peter C. Kahr, M.D., and Thibaud Damy, M.D., Ph.D.

Patient 1: 75-Year-Old Man

NI006, SOmelke .  siio, — 08, 60melke i

Baseline

NS
ooy
a

‘(
-

N Engl J Med 2023;389:239-50.

Ratio in Heart to 6.9% 2.5% 2.5%

Whole Body
Total N1006 20.7 g (46.1 daysxmg/ml) 61.7 g (162.7 daysxmg/ml)
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CRISPR-Cas9 In Vivo Gene Editing for Transthyretin Amyloidosis
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Genetics of Hypertrophic Cardiomyopathy
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Aficamten for Symptomatic Obstructive
Hypertrophic Cardiomyopathy

M.S. Maron, A. Masri, M.E. Nassif, R. Barriales-Villa, M. Arad, N. Cardim, L. Choudhury, B. Claggett, C.J. Coats,
H.-D. Diingen, P. Garcia-Pavia, A.A. Hagége, J.L. Januzzi, M.M.Y. Lee, G.D. Lewis, C.-S. Ma, M. Michels, I. Olivotto,
A. Oreziak, A.T. Owens, J.A. Spertus, S.D. Solomon, J. Tfelt-Hansen, M. van Sinttruije, J. Veselka, H. Watkins, D.L. Jacoby,

S.B. Heitner, S. Kupfer, F.I. Malik, L. Meng, A. Wohltman, and T.P. Abraham, for the SEQUOIA-HCM Investigators®

Change in Peak Resting LVOT Gradient
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Weeks since Randomization

No. of Patients
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Weeks since Randomization
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Correction of a pathogenic gene
mutation in human embryos

Hong Mal*, Nuria Marti-Gutierrez'*, Sang- Wook Park?*, Jun Wu?*, Yeonmi Lee!, Keiichiro Suzuki®, Amy Koskil, Dongmei Ji!,
Tomonari Hayamal, Riffat Ahmed!, Hayley Darby!, Crystal Van Dyken!, Ying Li!, Eunju Kang!, A.-Reum Park?, Daesik Kim?*,
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