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ORIGINAL RESEARCH ARTICLE (@)

Effects of Patisiran, an RNA Interference
Therapeutic, on Cardiac Parameters in Patients With
Hereditary Transthyretin-Mediated Amyloidosis
Analysis of the APOLLO Study




225 Patients underwent randomization

\ \

77 Were assigned to receive placebo

148 Were assigned to receive patisiran

29 (38%) Discontinued
trial regimen
7 (9%) Had adverse event
4 (5%) Died 5 (3%) Died
4 (5%) Had progressive 1 (<1%) Had progressive
disease disease

11 (7%) Discontinued
trial regimen
3 (2%) Had adverse event

2 (3%) Were withdrawn
by physician
12 (16%) Withdrew
22 (29%) Were withdrawn
from the trial

\

1 (<1%) Had protocol
violation
1 (<1%) Withdrew
10 (7%) Were withdrawn
from the trial

\

55 (71%) Completed trial

138 (93%) Completed trial
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Mean LV Wall Thickness (mm) LV Relative Wall Thickness Global Longitudinal Strain (%)
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ORIGINAL ARTICLE

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.,

ArntV. Kristen, M.D., Martha Grogan, M.D., Ronald Witteles, M.D.,
Thibaud Damy, M.D., Ph.D., Brian M. Drachman, M.D., Sanjiv 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*




ATTR-ACT Study Design

30-month treatment phase,
in addition to standard of care

Tafamidis 20 mg QD
‘. ‘ Tafamidis
Tafamidis 80 mg QD long-term

extension study

Male and female subjects,
18 years to 90 years

Screening
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Ein- und Ausschlusskriterien

Einschlusskriterien
« Biopsie (auch nicht-kardial) mit
Amyloidablagerungen und TTR Precursor Protein

(Massenspektrometrisch, immunhistochemisch
oder szintigrapisch)

* Herzbeteiligung (Enddiast. Septumdicke >12mm)
 Mind. 1 frihere HI-Hospitalisierung
« NT-proBNP 2600pg/mL

Ausschlusskriterien
 NYHA IV

« eGFR <25mL/min/1.73m2
« NSAR

« mBMI <600 kg/m?*g/L

Maurer MS NEJM 2018



Pooled Tafamidis Placebo
n=264 n=177
Total (%) number of patients with CV-related 138 (52.3) 107 (60.5)
hospitalizations

CV-related hospitalizations per yr 0.4750 0.7025

Pooled tafamidis vs placebo treatment
difference (relative risk ratio)
P-value




B Analysis of All-Cause Mortality
1.0+
0.9-
087 Pooled tafamidis
0.7
0.6

-30%, p=0,0259*

0.4-

«
2
<
A
s
z
4
2

0.3

0.24 * Wenn HTX und VAD als Tod gewertet wurden, -

01 Hazard mtio, 0.70 (95% C1, 0.51-0.96) 33% (p=0,018) wenn als lebend zensiert.

0.0 I | | | | | | |
0 12 15 18 21 24 27 30 33

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) O (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)




A Change from Baseline in 6-Minute Walk Test
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B Change from Baseline in KCCQ-OS
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P Value from
Finkelstein—
Schoenfeld
Subgroup Method
Overall — pooled tafamidis  <0.001
vs. placebo
TTR genotype
ATTRm
ATTRwt
NYHA baseline
Class lor Il
Class 11
Dose
80 mg vs. placebo
20 mg vs. placebo

Survival Analysis P Value for
Hazard Ratio (95% ClI)  Interaction

Cardiovascular Hospitalization P Value for
Relative Risk Ratio (95% Cl)  Interaction

1
—— 1
1
1
1
1
1
1

—_——t

I
1.00 2.00

Tafamidis Better Placebo Better

Tafamidis Better Placebo Better
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A Primary End Point B Death from Cardiovascular Causes

1.0+ 1.0+
Hazard ratio, 0.80 (95% Cl, 0.73-0.87) Hazard ratio, 0.80 (95% Cl, 0.71-0.89)

P<0.001 P<0.001

0.6+ 0.6+

0.5+ 0.5+

0.4+ 0.4+

Enalapril

0.3 0.3
Enalapril

0.2+ LCZ696 0.2+

Cumulative Probabili
Cumulative Probability

0.1 0.1 LCZ696
0.0

0.0

T T T T T 1 T T T T T 1
360 540 720 900 1080 1260 360 540 720 900 1080 1260
Days since Randomization Days since Randomization

No. at Risk No. at Risk
LCZ696 4187 3922 3663 3018 2257 1544 896 249 LCZ696 4187 4056 3891 3282 2478 1716 1005 280
Enalapril 4212 3883 3579 2922 2123 1488 853 236 Enalapril 4212 4051 3860 3231 2410 1726 994 279

C Hospitalization for Heart Failure D Death from Any Cause

1.0+ 1.0
Hazard ratio, 0.79 (95% Cl, 0.71-0.89) Hazard ratio, 0.84 (95% Cl, 0.76-0.93)

P<0.001 P<0.001

0.6 0.6

0.5 0.5+

0.4 0.4+

0.3+ 0.3+ Enalapril

Enalapril
s 0.2

0.2

Cumulative Probability
Cumulative Probability

LCZ696
0.1 LCZ696 0.14

0.0

T T T T T T 1 oo T T T T T T 1
0 180 360 540 720 900 1080 1260 0 180 360 540 720 900 1080 1260
Days since Randomization Days since Randomization

No. at Risk No. at Risk

LCZ696 4187 3922 3663 3018 2257 1544 896 249 LCZ696 4187 4056 3891 3282 2478 1716 1005 280
Enalapril 4212 3883 3579 2922 2123 1488 853 236 Enalapril 4212 4051 3860 3231 2410 1726 994 279
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Primary End Point Death from Cardiovascular Causes
Hazard Ratio P value for Hazard ratio P value for
Subgroup LCZ696  Enalapril (95% C1) interaction (95% C1) interaction
no.
Al patients a7 a2
Age

<65yr 211 2168
=65yr 2076 2044
Age
<I5yr 3403 3433
=75yr 784 779
Sex

Male 3308 3259

Female 879 953
Race

White 2763

Black 213

Asian 759

Native American 84

Other 368
Region

North America 310

Latin America 713

‘Western Europe and other 1026

Central Europe 1393

Asia-Pacific 745
NYHA class

lorll 3178

lor IV 1002
Estimated GFR

<60 ml/min/1.73 m? 1541

260 ml/min/1.73 m? 2646
Diabetes

No 2736

Yes 1451
Systolic blood pressure

sMedian 2298

>Median 1889
Ejection fraction

>Median
Ejection fraction

<35%

NT-proBNP
=Me
>Median
Hypertension
No
Yes
Prior use of ACE inhibitor
No
Yes
Prior use of aldosterone antagonist
No
Ye:
Prior
N

s
r hospitalization for heart failure
o

Yes
Time since diagnosis of heart
slyr

>1toSyr
>Syr

03 05 07 09 11 13 15 17 03 05 07 09 11 13 15 17
—_—  — ——

LCZ696 Better Enalapril Better LCZ696 Better Enalapril Better
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If LVEF =35%

ry U{ \"l“ll.()”\.l[l(

Therapy with ACE-I' and beta-blocker

(Up-titrate to maximum tolerated evidence-based doses)

Add MR antagonist**

(up-titrate to maximem tolerated evid

Still mmc
and LVEF <35%

Jerce-baved dave

Yul

'

Sinus rhythen,

duration 2130 msec

!

0 T need for
CRyj

treatments may be combined if indicated

‘

Resistant symptoms

- |

Consider digoxin or H-ISDN
or LVAD, or heart transplantation

No
"

No further action required

- Consider reducing diuretic dose




Table 3.1

Definition of heart failure with preserved (HFpEF), mid-range (HFmrEF) and reduced ejection fraction

als

| |smwmstsor[ompamazsoy  [orpomisr

|. Blevated levels of natriuretic peptides®; | Elevated levels of natriuretic peptides',;

2. At least one additional criterion: 2. At least one additional criterion:
a. refevant structural heart disease (LVH and/or LAE), |  a. relevant structural heart disease (LVH and/or LAE),
b. diastolic dysfunction (for details see Section 4.3.2). b. diastolic dysfuncticn (for details see Section 4.3.2).

BNP = B-type mtriuretic peptide; HF = heart Gilure; HimreEF = heart Gilure with midrangs ejection fraction; HFpEF = heart Gilure with preserved ejection fraction; HFrEF =
heart filure with reduced ejection faction; LAE = left atrial enfargement LVEF = left ventricular ejection frac tiorr LVH = leftventricular hypertrophy: NT-pro BNP = N-terminal
*Sigrs may not be present n the early stages of HF (especially in HFpEF) and in patients treated with duretics.

“BNP =35 pginl andior NT-proBNP > 125 pginl.




Table 3.1 Definition of heart failure with preserved (HFpEF), mid-range (HFmrEF) and reduced ejection fraction
(HFrEF)

Ill

um

|. Blevated levels of natriuredc peptides®; |. Elevated levels of natriuretic peptides';
2. At least one additional criterion: 2. At least one additional criterion:
a.refevant structural heart disease (LVH andlor LAE), |  a. relevant structural heart disease (LVH and/or LAE),

b. diastolic dysfunction (for details see Section 4.3.2). b. diastolic dysfuncticn (for details see Section 4.3.2).

BNP = B-type mtriuretic peptide; HF = heart Gilure; HimeEF = heart Gilure with midrangs ejection fraction; HFpEF = heart Gilure with preserved ejection fraction; HFrEF =
heart filure with reduced ejection faction; LAE = left atrial enfargement LVEF = left ventricular ejection frac tiorr LVH = leftventricular hypertrophy: N T-pro BNP = N-terminal
*Sigrs may not be present in the early stages of HF (especially in HFpEF) and in patients treated with duretics

“BNP =35 pginl andior NT-proBNP>> 125 pgénl.




Table 3.1 Definition of heart failure with preserved (HFpEF), mid-range (HFmrEF) and reduced ejection fraction

a. refevant structural heart disease (LVH and/or LAE) a. relevant structural heart discase (LVH and/or LAE)
b. diastolic dysfunction (for details see Section 4.3.2) b. diastolic dysfuncticn (for details see Section 4.3.2)

En|_

BNP = B-type mtriuretic peptide; HF = heart Gilure; HimreEF = heart Gilure with midrangs ejection fraction; HFpEF = heart Gilure with preserved ejection fraction; HFrEF =
heart filure with reduced ejection faction; LAE = left atrial enfargement LVEF = left ventricular ejection frac tiorr LVH = leftventricular hypertrophy: NT-pro BNP = N-terminal
*Sigrs may not be present n the early stages of HF (especially in HFpEF) and in patients treated with duretics.

“BNP =35 pginl andior NT-proBNP > 125 pginl.
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Angiotensin—Neprilysin Inhibition in Heart Failure

with Preserved Ejection Fraction

S.D. Solomon, J.J.V. McMurray, |.S. Anand, J. Ge, C.S.P. Lam, A.P. Maggioni, F. Martinez, M. Packer, M.A. Pfeffer,
B. Pieske, M.M. Redfield, J.L. Rouleau, D.J. van Veldhuisen, F. Zannad, M.R. Zile, A.S. Desai, B. Claggett, P.S. Jhund,
S.A. Boytsov, J. Comin-Colet, . Cleland, H.-D. Diingen, E. Goncalvesova, T. Katova, J.F. Kerr Saraiva, M. Lelonek,
B. Merkely, M. Senni, S.J. Shah, J. Zhou, A.R. Rizkala, J. Gong, V.C. Shi, and M.P. Lefkowitz,
for the PARAGON-HF Investigators and Committees*




10,359 Patients were assessed for el

4612 Were ineligible
4308 Did not meet entry criteria
259 Withdrew or were withdrawn by guardian
45 Had other reason

5746 Entered valsartan run-in phase

541 Discontinued
340 Had adverse event
98 Withdrew or were withdrawn by guardian
62 Had protocol deviation
41 Had other reason

5205 Entered sacubitril-valsartan run-in phase

384 Discontinued
262 Had adverse event
37 Withdrew or were withdrawn by guardian
49 Had protocol deviation
36 Had other reason

4822 Underwent randomization

2419 Were assigned to receive

sacubitril-valsartan

12 Were from one site
prematurely closed to trial
on June 27, 2017, owing
to major Good Clinical
Practice violation

2407 Were included in sacubitril-valsartan
grou|
2402 Had known vital status
5 Had unknown vital status

2403 Were assigned to receive
valsartan

14 Were from one site
prematurely closed to trial
on June 27, 2017, owing
to major Good Clinical
Practice violation

2389 Were included in valsartan group
2385 Had known vital status
4 Had unknown vital status
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A Total Hospitalizations for Heart Failure and Death from Cardiovascular Causes

Mean Cumulative Events
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Sacubitril-valsartan

Valsartan

Sacubitril-valsartan

Valsartan

Sacubitril-valsartan

Valsartan

Sacubitril-valsartan

Sacubitril-valsartan
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Table 2. Primary and Secondary Outcomes.*

Outcome

Primary composite outcome and components

Total hospitalizations for heart failure and death from

cardiovascular causesT
Total no. of events
Rate per 100 patient-yr
Total no. of hospitalizations for heart failure
Death from cardiovascular causes — no. (%)
Secondary outcomes

Change in NYHA class from baseline to 8 mo —
no./total no. (%)

Improved
Unchanged

Worsened

Change in KCCQ clinical summary score at 8 moi:

Renal composite outcome — no. (%)§

Death from any cause — no. (%)

Sacubitril-Valsartan
(N =2407)

894

12.8

690
204 (8.5)

347/2316 (15.0)
1767/2316 (76.3)
202/2316 (8.7)
-1.6:0.4
33 (1.4)

342 (14.2)

Valsartan
(N=2389)

1009
14.6
797

212 (8.9)

289/2302 (12.6)
1792/2302 (77.8)
221/2302 (9.6)
-2.6+0.4
64 (2.7)

349 (14.6)

Ratio or Difference
(95% Cl)

RR,0.87 (0.75-1.01)

RR, 0.85 (0.72-1.00)
HR, 0.95 (0.79-1.16)

OR, 1.45 (1.13-1.86)

Difference, 1.0 (0.0-2.1)

HR, 0.50 (0.33-0.77)
HR, 0.97 (0.84-1.13)




No. of Events/No. of Patients

Race
White
Black
Asian
Other
Geographic region
North America
Latin America
Western Europe
Central Europe
Asia—Pacific or other
History of diabetes
Yes
No
Left ventricular ejection fraction
<Median (57%)
>Median (57%)
Atrial fibrillation or flutter
Yes
No
NT-proBNP at screening
=Median (911 pg/ml)
>Median (911 pg/ml)
Systolic blood pressure at screening
sMedian (137 mm Hg)
>Median (137 mm Hg)
Mineralocorticoid-receptor antagonist use
Yes
No
Baseline estimated GFR
<60 ml/min/1.73 m?
260 ml/min/1.73 m?
NYHA class
lorll
lior IV
Unable to take ACE inhibitor
Yes
No

1903/4796

276/825
1627/3971

938/2597
965/2199

980/2317
923/2479

1542/3907
89/102
237/607
35/180

478/559
83/370
544/1390
466/1715

332/762

1041/2069
862/2727

1048/2495
855/2301

1140/2521
7632275

708/2379
1183/2378

984/2450
919/2344

545/1239
1358/3557

1115/2341
787/2454

1402/3843
499/951

86/262
1817/4534

Rate Ratio (95% CI)

04 06 08
-
Sacubitril-Valsartan
Better

0.87 (0.75-1.01)

0,99 (0.64-153)
0.85 (0.73-0.99)

0.82 (0.66-1.02)
0.92 (0.76-1.11)

1.03 (0.85-1.25)
0.73 (0.59-0.90)

0.83 (0.71-0.97)
0.69 (0.24-1.99)
1.25 (0.87-1.79)
1.03 (0.47-2.28)

0.30 (0.57-1.14)
133 (0.75-2.36)
0.69 (0.53-0.89)
0.97 (0.76-1.24)
1.10 (0.79-1.52)

0.89 (0.74-1.09)
0.84 (0.68-1.04)

0.78 (0.64-0.95)
1.00 (0.81-1.23)

0.83 (0.69-1.00)
0.94 (0.75-1.18)

0.85 (0.67-1.08)
0.87 (0.73-1.05)

0.88 (0.72-1.07)
0.86 (0.69-1.06)

0.73 (0.56-0.95)
0.94 (0.79-1.11)

0.79 (0.66-0.95)
1.01 (0.80-1.27)

0.90 (0.76-1.06)
0.79 (0.59-1.06)

0.87 (0.46-1.65)
0.87 (0.75-1.01)

A
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No. of Events/No. of Patients Rate Ratio (95% Cl)
1903/4796 0.87 (0.75-1.01)

276/825 0,99 (0.64-153)
1627/3971 0.85 (0.73-0.99)

Sex
Male 980/2317 1.03 (0.85-1.25)

Female 923/2479 0.73 (0.59-0.90)

Geographic region

North America 478/559 0.80 (0.57-1.14)

Latin America 83/370 1.33 (0.75-2.36)

Western Europe 544/1390 0.69 (0.53-0.89)

Central Europe 466/1715 0.97 (0.76-1.24)

Asia—Pacific or other 332/762 1.10 (0.79-1.52)
History of diabetes

Yes 1041/2069 0.89 (0.74-1.09)

No 862/2727 0.84 (0.68-1.04)
Left ventricular ejection fraction

<Median (57%) 1048/2495 0.78 (0.64-0.95)

>Median (57%) 855/2301 1.00 (0.81-1.23)
Atrial fibrillation or flutter

Yes 1140/2521 0.83 (0.69-1.00)

No 763/2275 0.94 (0.75-1.18)
NT-proBNP at screening

=Median (911 pg/ml) 708/2379 0.85 (0.67-1.08)

>Median (911 pg/ml) 1183/2378 087 (0.73-1.05)
Systolic blood pressure at screening

sMedian (137 mm Hg) 984/2450 0.8 (0.72-1.07)

>Median (137 mm Hg) 919/2344 0.86 (0.69-1.06)
Mineralocorticoid-receptor antagonist use

Yes 545/1239 0.73 (0.56-0.95)

No 1358/3557 0.94 (0.79-1.11)
Baseline estimated GFR

<60 ml/min/1.73 m? 1115/2341 0.79 (0.66-0.95)

260 ml/min/1.73 m? 787/2454 101 (0.80-1.27)
NYHA class

lorll 1402/3843 0.90 (0.76-1.06)

or IV 499/951 0.79 (0.59-1.06)
Unable to take ACE inhibitor

Yes 86/262 0.87 (0.46-1.65)

No 1817/4534 0.87 (0.75-1.01)

0.4 06 08
-—_—

Sacubitril-Valsartan
Better
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%
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Subgroup No. of Events/No. of Patients Rate Ratio (95% Cl)
Overall 1903/4796 0.87 (0.75-1.01)
Age
<65yr 276/825 0.99 (0.64-1.53)
265yr 1627/3971 0.85 (0.73-0.99)
Age
<75yr 938/2597 0.82 (0.66-1.02)
275yr 965/2199 0.92 (0.76-1.11)
Sex
Male 980/2317 1.03 (0.85-1.25)
Female 923/2479 0.73 (0.59-0.90)
Race
White 1542/3907 083 (0.71-0.97)
Black 89/102 0.69 (0.24-1.99)
Asian 237/607 1.25 (0.87-1.79)
Other 35/180 1.03 (0.47-2.28)
Geographic region
North America 478/559 0.80 (0.57-1.14)
Latin America 83/370 1.33 (0.75-2.36)
Western Europe 544/1390 0.69 (0.53-0.89)
Central Europe 466/1715 0.97 (0.76-1.24)
Acia—Pacific ar ather 1121767 110107021 59

Left ventricular ejection fraction
=Median (57%) 1048/2495 0.78 (0.64-0.95)
>Median (57%) 855/2301 1.00 (0.81-1.23)

NI-proBINK at screening
=Median (911 pg/ml) 708/2379 0.85 (0.67-1.08)
>Median (911 pg/ml) 1183/2378 087 (0.73-1.05)

Systolic blood pressure at screening
sMedian (137 mm Hg) 984/2450 0.8 (0.72-1.07)
>Median (137 mm Hg) 919/2344 0.86 (0.69-1.06)

Mineralocorticoid-receptor antagonist use
Yes 545/1239 0.73 (0.56-0.95)
No 1358/3557 0.94 (0.79-1.11)

Baseline estimated GFR
<60 ml/min/1.73 m? 1115/2341 0.79 (0.66-0.95)
260 ml/min/1.73 m? 787/2454 101 (0.80-1.27)

NYHA class
lorll 1402/3843 0.90 (0.76-1.06)
or IV 499/951 0.79 (0.59-1.06)

Unable to take ACE inhibitor
Yes 86/262 0.87 (0.46-1.65)
No 1817/4534 0.87 (0.75-1.01)

Sacubitril-Valsartan
Better
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Empagliflozin, Cardiovascular Outcomes,
and Mortality in Type 2 Diabetes
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79 Placebo

Hazard ratio, 0.65 (95% Cl, 0.50-0.85)
P=0.002

Empagliflozin

Patients with Event (%)
T

Month

No. at Risk
Empagliﬂmin 4687 4614 4523 4427 3988 2950 2487 1634 395
Placebo 2333 2271 2226 2173 1932 1424 1202 775 168
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Canagliflozin and Cardiovascular and Renal
Canagliflozin  Placebo

Brice N Outcome (N=5795) (N=4347) Hazard Ratio (95% CI)
Kenneth W. M no. of participants per 1000 patient-yr

Ngozi Ero Death from cardiovascular causes, 26.9 315 —e— i 0.86 (0.75-0.97)
Mehul [ nonfatal myocardial infarction, |
or nonfatal stroke :
|

Death from cardiovascular causes 11.6 12.8 —e— 0.87 (0.72-1.06)

Nonfatal myocardial infarction 9.7 11.6 —e— 0.85 (0.69-1.05)

Nonfatal stroke 7.1 8.4 I O 0.90 (0.71-1.15)
|

Fatal or nonfatal myocardial infarction 11.2 126 —e— 0.89 (0.73-1.09)

Fatal or nonfatal stroke 7.9 9.6 —e— 0.87 (0.69-1.09)

Hospitalizatier-ferany-cause 118.7 1311 e 0.94 (0.88-1.00)

Hospitalization for heart failure 5.5 8.7 I L i | 0.67 (0.52-0.87)

Death from cardiovascular causes 16.3 20.8 —e— | 0.78 (0.67-0.91)
or hospitalization for heart fatre :

Death from any cause 17.3 19.5 —e— 0.87 (0.74-1.01)
|

Progression of albuminuria 89.4 128.7 e ! 0.73 (0.67-0.79)

40% reduction in eGFR, renal-replacement 5.5 9.0 | & i : 0.60 (0.47-0.77)
therapy, or renal death !

| T |
0.5 1.0 2.0
- L

Canaoliflazin Better Placeboa Better






Dapagliflozin Placebo
Outcome (N=8582) (N=8578) Hazard Ratio (95% Cl)
rate/1000 rate/1000
no. (%) patient-yr  no. (%) patient-yr
Cardiovascular death or hospitalization 417 (4.9) 12.2 496 (5.8) 14.7 0.83 (0.73-0.95)
for heart failure
MACE 756 (8.8) 22.6 803 (9.4) 242 0.93 (0.84-1.03)

240% decrease in eGFR 370 (4.3) 108 480 (5.6) 14.1 0.76 (0.67-0.87)
to <60 ml/min/1.73 m2,
ESRD, or death from renal
or cardiovascular cause

Death from any cause 529 (6.2) 570 (6.6) 0.93 (0.82-1.04)
212 (25) 62 286 (33) 8. 0.73 (0.61-0.88)

Treabfaretio 393 (4.6) 441 (5.1) 0.89 (0.77-1.01)
Ischemic strok 235 (2.7) ; 231 (2.7) 5 1.01 (0.84-1.21)
Death from cardiovascular cause 245 (2.9) . 249 (2.9) . 0.98 (0.82-1.17)
pa-noncardigvascular cause 211 (2.5) ! 238 (2.8) & 0.88 (0.73-1.06)

>40% decrease in eGFR 127 (1.5) 2 238 (2.8) f 0.53 (0.43-0.66)
to <60 ml/min/1.73 m?,
ESRD, or death from
renal cause

T T
0.40 0.50 1.0

Dapagliflozin Placebo
Better Better
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Placebo ARR HR P
KM (7] (95% Cl)  interaction

Dapagliflozin

Cardiovascular death / Hospitalization for heart failure

HFrEF
Not HFrEF
HFpEF
MNo Hx of HF
Hospitalization for heart failure
HFrEF
Not HFFEF
HFpEF
Mo Hx of HF
Cardiovascular death
HFrEF
MNet HFFEF
HFpEF
Mo Hx of HF
All cause mortality
HFrEF
Not HFrEF
HFpEF
No Hx of HF

Favors dapagliflozin

Favors placebo

n

Rate (%)

271
48
7.8
34

19
27
532
20

0,62 (0,450 85)
0.88 {0.76-1.02)
0.88 (0.B6-1.17)
0,88 {0,74-1,03)

064 {0.43-0.85)
0.76 {0.62-0.92)
0.72 {0.50-1.04)
0,77 {0,80-0.97)

0,55 (0. 34-0,90)
1.08 {0.85-1.31)
1.4 {0.832,13)
1,01 {0.81=1.25)

0.59 (0.40-0.88)
0.97 (0.861.10)
1,02 {0.75=1,38)
0.96 (0.84-1.10)




Cardiovascular Death/Hospitalization for Heart Failure

Dapa vs. Placebo
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C Cardiovascular Death
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HR 1.02 (0.75-1.38)
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Dapagliflozin in Patients with Heart Failure and Reduced
Ejection Fraction
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8134 Patients underwent screening

3390 Were excluded
12 Died
15 Had an adverse event
84 Declined to participate
3279 Did not meet eligibility criteria

/

4744 Underwent randomization

\ /

2373 Were assigned to receive 2371 Were assigned to receive
dapagliflozin placebo

5 Did not receive dapagliflozin 3 Did not receive placebo

\ /

249 Discontinued dapagliflozin 258 Discontinued placebo
14 Had incomplete follow-up for the 20 Had incomplete follow-up for the
primary outcome primary outcome
2 Had unknown vital status
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Dapagliflozin

A Primary Outcome B Hospitalization for Heart Failure
100 Hazard ratio, 0.74 (95% Cl, 0.65-0.85) 1005 397 Hazard ratio, 0.70 (95% CI, 0.59-0.83)
90 P<0.001 90+ 25
30
70
60
50-1
40
30
20
10+

0 T T T T 0 T T T T
0 9 12 15 18 0 9 12 15 18

Months since Randomization Months since Randomization

804

60

40

30
20+

T T T T 1 T T T T 1
12 15 18 21 24 12 15 18 21 24

Cumulative Incidence (%)
Cumulative Incidence (%)

No. at Risk No. at Risk
Placebo 2371 2258 2163 2075 1917 1478 1096 593 Placebo 2371 2264 2168 2082 1924 1483 1101
Dapagliflozin 2373 2305 2221 2147 2002 1560 1146 612 Dapagliflozin 2373 2306 2223 2153 2007 1563 1147

C Death from Cardiovascular Causes D Death from Any Cause

1004 Hazard ratio, 0.82 (95% Cl, 0.69-0.98) 100+ 309 Hazard ratio, 0.83 (95% Cl, 0.71-0.97)
904 90 25

80+
704
60
50
40+
30
204
104

804 20
15
10

5
0

T T T T T J T T T T 1
9 12 15 18 21 24 12 15 18 21 24

Cumulative Incidence (%)
Cumulative Incidence (%)

0 T T T T T T T T

0 9 12 15 18 9 12 15 18
Months since Randomization Months since Randomization
No. at Risk No. at Risk

Placebo 2371 2330 2279 2230 2091 1636 1219 664 Placebo 2371 2330 2279 2231 2092 1638 1221
Dapagliflozin =~ 2373 2339 2293 2248 2127 1664 1242 671 Dapagliflozin 2373 2342 2296 2251 2130 1666 1243
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Table 2. Primary and Secondary Cardiovascular Outcomes and Adverse Events of Special Interest.*

Hazard or Rate Ratio
or Dif

Dapagliflozin Placebo fference
(N=2373) (N=2371) (95% C1) P Value

events/100 events/100
values patientyr values patient.yr

Primary composite outcome — no. (%) T 386 (16.3) 116 502 [11 2) 15.6 0.74 (0.65 to 0.85) <0.001

ospranization or neart ranure L319.0) g 315 (15.9) : V.0 Yo U.B3)
Urgent heart-failure visit 10 (0.4) . 23(10) . 043 (0200 0.90) NA
Cardiovascular death 227 (96) . 273 (1L5) L 082 (0.69t0 0.98) NA
Secondary outcomes
Cardiovascular death or heart failure hospitalization — no. (%) 382 (16.1) . 495 (209) ; 0.75 (0.65 to 0.85)

Total no. of hospitalizations for heart failure and cardiovascular 567 742 0.75 (0.65 to 0.88)
deaths:

Change in KCCQ total symptom score at 8 mof 612186 331102 118 (111 to 1.26)
Worsening renal function — no. (%)§ 28012 . 39 (L6) B 071 (04410 1.16)
Death from any cause — no. (%) 276 (11.6) X 329 (13.9) . 0.83 (0.7100.97)
Safety outcomes|
Discontinuation due to adverse event — no. total no. (%) 111/2368 (4.7) 116/2368 (4.9)
Adverse events of interest — no./total no. (%)
Volume depletion 178/2368 (7.5) 162/2368 (6.8)
Renal adverse event 153/2368 (6.5) 1702368 (7.2)
Fracture 49/2368 (2.1) 50/2368 (2.1)
Amputation 13/2368 (0.5) 12/2368 (0.5)
Major hypoglycemia® 4/2368 (0.2) 4/2368 (0.2)
Diabetic ketoacidosis{{ 3/2368 (0.1) 0
Fournier's gangrene 0 1/2368 (<0.1)
Laboratory and other measures
Change from baseline to 8 mo:i:
Glycated hemoglobin — 9%§§ -0.21x114 0.04x1.29 -0.24 (-0.34 t0-0.13) <0.001
Creatinine — mg/d| 0.07:0.24 0.04:025 0.02 (0.01t0 0.03) <0.007
Hematocrit — % 2.3113.90 ~0.19+3.81 241(221t02.62) <0.001
NT-proBNP — pg/m| -196:2387 101£2944 ~303 (-457 to -150) <0.001
Weight — kg -0.8823.86 0.10:4.09 -0.87 (-1.11t0 -0.62) <0.001
Systolic blood pressure — mm Hg. ~1.92+14.92 ~0.38+15.27 =127 (-2.09 to -0.45) 0.002
Plus-minus values are means +SD. NA denotes not applicable because P values for efficacy outcomes are reported only for outcomes that were included in the hierarchical-testing
strate
The primary outcome was a composite of worsening heart failure (hospitalization or an urgent visit resulting in intravenous therapy for heart failure) or death from cardiovascular
causes.
The total number of hos, izations for heart failure and cardiovascular deaths was analyzed by means of the semiparametric proportional-rates model, in which the treatment effect
i reported as a rate ratio.
The total symptom score on the Kansas City Cardiomyopathy Questionnaire (KCCQ) range from 0 to 100, with higher scores indicating fewer symptoms and physical limitations asso-
ciated with heart failure. The treatment effect is shown as a win ratio, in which a value greater than 1 indicates superiority.
more in the estimated GFR sustained for at least 28 days, end-stage renal z:!‘ or death from renal
isease was defined as an estimated GFR of less than 15 ml per minute per 1.73 m? that was sustained for at least 28 days, | 'm dialysis treatment (sus-
tained for 228 days), or kidney transplantation. Serious adverse events of acute kidney injury were reported in 23 patients (1.0%) in the dapaglifiozin 'mup A\ 46 (1.9%) in the
placebo group (P=0.007).
The safety population inciuded allthe patients who had undergone randomization and received at least one dose of dapagliflozin or placebo.
** Major hypoglycemia was defined as hypoglycemia requiring the assistance of another person to actively administer carbohydrates or glucagon or to take other corrective action. All
cases occurred in patients with diabetes at baseline.
1t AII cases of diabetic ketoacidosis occurred in patients with diabetes at baseline.

n-group difference in laboratory and other measures is reported as the treatment effect.
[ Glyc:ted hemoglobin values are listed only for the patients with diabetes.
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Hazard or Rate Ratio
Dapagliflozin Placebo or Difference
(N=2373) (N=2371) (95% C1) P Value
events/100 events/100
values patientyr values patient.yr
Efficacy outcomes
Primary composite outcome — no. (%){ 386 (16.3) 16 502 (21.2) 156 0.74 (0,65 to 0.85)
Hospitalization or an urgent visit for heart failure 237 (100) 71 326 (13.7) 101 070 (0.59t0 0.83)
Hospitalization for heart failure 23197) 69 318 (13.4) 98 070 (0.59to 0.83)
Urgent heart-failure visit 10 (0.4) 03 23(10) 07 043 (0200 0.90)
Cardiovascular death 227 (96) 65 273 (1L5) 79 082 (0.69t0 0.98)
Secondary outcomes
Cardiovascular death or heart failure hospitalization — no. (%) 382 (16.1) . 495 (209) ; 0.75 (0.65 to 0.85)
Total no. of hospitalizations for heart failure and cardiovascular 567 742 0.75 (0.65 to 0.88)
deaths:
Change in KCCQ total symptom score at 8 mof 61:186 332192 118 (L11to 1.26)
Worsening renal function — no. (%)§ 28(12) ! 39(16) k 071 (04410 1.16)

Cardiovascular death or heart-failure hospitalization — no. (%) 382 (16.1) 114 495 (20.9) 15.3 0.75 (0.65 to 0.85) <0.001

Total no. of hospitalizations for heart failure and cardiovascular 567 742 0.75 (0.65 to 0.88) <0.001
deaths

Change in KCCQ total symptom score at & mo§ 6.1+18.6 3.3£19.2 1.18 (1.11 to 1.26) <0.001

Laboratory and other measures

Change from baseline to 8 moff
Glycated hemoglobin — 96§§ 021114 0042129 -024(-03410-0.13)  <0.001
Creatinine — mg/d| 0.07:0.24 0.04:025 0.02 (0.01to 0.03) <0.007
Hematocrit— % 231:3.90 -0.19:381 241 221t0262) <0.001
NT-proBNP — pg/ml 19612387 10112944 303 (457t0-150)  <0.001
Weight — kg -0.88:3.86 0.10:4.09 -087 (-111t0-062)  <0.001
Systolic blood pressure — mm Hg. -192:1492 -038:15.27 127 (-209t0-045)  0.002

Plus-minus values are means +SD. NA denotes not applicable because P values for efficacy outcomes are reported only for outcomes that were included in the hierarchical-testing
strate
The primary outcome was a composite of worsening heart failure (hospitalization or an urgent visit resulting in intravenous therapy for heart failure) or death from cardiovascular
causes.
The total number of hos, izations for heart failure and cardiovascular deaths was analyzed by means of the semiparametric proportional-rates model, in which the treatment effect
i reported as a rate ratio.
The total symptom score on the Kansas City Cardiomyopathy Questionnaire (KCCQ) range from 0 to 100, with higher scores indicating fewer symptoms and physical limitations asso-
ciated with heart failure. The treatment effect is shown as a win ratio, in which a value greater than 1 indicates superiori
re more in the estimated GFR sustained for at least 28 days, end-stage renal disease, or death from renal
ises. tage isease was defined as an estimated GFR of less than 15 ml per minute per 1.73 m? that was sustained for at least 28 days, long-term dialysis treatment (sus-
tained for 228 days), or kidney transplantation. Serious adverse events of acute kidney injury were reported in 23 patients (1.0%) in the dapagliflozin group ndin 46 (1.9%) in the
placebo group (P=0.007).
The safety population inciuded allthe patients who had undergone randomization and received at least one dose of dapagliflozin or placebo.
** Major hypoglycemia was defined as hypoglycemia requiring the assistance of another person to actively administer carbohydrates or glucagon or to take other corrective action. All
cases occurred in patients with diabetes at baseline.
1t AII cases of diabetic ketoacidosis occurred in patients with diabetes at baseline.
n-group difference in laboratory and other measures is reported as the treatment effect.
I3 Glyc:ted hemoglobin values are listed only for the patients with diabetes.
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‘Table 2. Primary

Hazard or Rate Ratio
Dapagliflozin Placebo or Difference
(N=2373) (N=2371) (95% C1)
events/100 events/100
values patientyr values patient.yr
Efficacy outcomes
Primary composite outcome — no. (%){ 386 (16.3) Y 502 (21.2) 156 0.74 (0,65 to 0.85)
Hospitalization or an urgent visit for heart failure 237 (100) g 326 (13.7) 101 070 (0.59t0 0.83)
Hospitalization for heart failure 23197) g 318 (13.4) 98 070 (0.59to 0.83)
Urgent heart-failure visit 10 (0.4) . 23(10) 07 043 (0200 0.90)
Cardiovascular death 227 (96) 273 (1L5) 79 082 (0.69t0 0.98)
Secondary outcomes
Cardi or heart fail italizati : 382 (16.1) . 495 (209) 153 0.75 (0.65 to 0.85)

Total no. of hospitalizations for heart failure and cardi 567 742 — 0.75 (0.65 to 0.88)
deaths:

Change in KCCQ total symptom score at 8 mo§ 612186 332102 - 118 (L1110 1.26)
Worsening renal function — no. (%)§ 28(12) ! 39(16) 12 071 (04410 1.16)

Change from baseline to 8 moft

Glycated hemoglobin — 94 -0.21:1.14 0.0411.29 -0.24 (-0.34t0-0.13)

Creatinine — mg/d| 0.07+0.24 0.04+0.25 0.02 (0.01t00.03)
Hematocrit — % 2.3143.90 -0.19+3.81 2.41 (2.21t02.62)
NT-proBNP — pg/ml ~196+2387 101::2944 ~303 (-457 to-150)
Weight — kg -0.88+3.86 0.10+4.09 -0.87 (-1.11 to-0.62)
Systolic blood pressure — mm Hg -1.92+14.92 — -0.38£15.27 -1.27 (-2.09 to -0.45)

Plus-minus values are means +SD. NA denotes not applicable because P values for efficacy outcomes are reported only for outcomes that were included in the hierarchical-testing
egy.

2 composite of worsening heart failure (hospitalization or an urgent visit resulting in intravenous therapy for heart failure) or death from cardiovascular

The total number of hospitalizations for heart failure and i death: lyzed by means of the i i i model, in which the effect
is reported as a rate ratio.

The total symptom score on the Kansas City Cardiomyopathy Questionnaire (KCCQ) range from 0 to 100, with higher scores indicating fewer symptoms and physical limitations asso-
ciated with heart f:llure The treatment effect is shown as a win ratio, in which a value greater than 1 indicates superiority.

Worsening renal

causes. End-stage ren

tained for 228 days), or kidney

of acute kidney injury were reported in 23 patients (1.056) in the dapaglifiozin group and in 46 (1.99) in the
placebo group (P=0.007).

The safety population included allthe patints who had undergone randomization and received at least one dose of dapagliflzin or placebo.

Maj

ajor was defined as requiring the f another person to actively administer carbohydrates or glucagon or to take other corrective action. All
cases occurred in patients with diabetes at baseline.

7T All cases of diabetic ketoacidosis occurred in patients with diabetes at baseline.
- The between-group difference in laboratory and other measures is reported as the treatment effect.
§§ Glycated hemoglobin values are listed only for the patients with diabetes.
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Dapagliflozin Placebo
Subgroup (N=2373) (N=2371) Hazard Ratio (95% CI)
no. of patients/total no.

All patients 386/2373 502/2371 0.74 (0.65-0.85)
Age

<65yr 162/1032 196/998 0.78 (0.63-0.96)

>65yr 224/1341 306/1373 0.72 (0.60-0.85)
Sex

Male 307/1809 406/1826 0.73 (0.63-0.85)

Female 79/564 96/545 0.79 (0.59-1.06)
Race

White 275/1662 348/1671 0.78 (0.66-0.91)

Black 26/122 32/104 0.62 (0.37-1.04)

Asian 78/552 118/564 0.64 (0.48-0.86)

Other 737 4/32
Geographic region

Asia 77/543 114/553 0.65 (0.49-0.87)

Europe 193/1094 218/1060 0.84 (0.69-1.01)

North America 54/335 73/342 0.73 (0.51-1.03)

South America 62/401 97/416 0.64 (0.47-0.88)
NYHA class

n 190/1606 289/1597 0.63 (0.52-0.75)

lllor IV 196/767 213/774 0.90 (0.74-1.09)
LVEF

<Median 222/1230 307/1239 0.70 (0.59-0.84)

>Median 164/1143 195/1132 0.81 (0.65-0.99)
NT-proBNP

<Median 100/1193 155/1179 0.63 (0.49-0.80)

>Median 286/1179 347/1191 0.79 (0.68-0.92)
Hospitalization for heart failure

Yes 195/1124 279/1127 0.67 (0.56-0.80)

No 191/1249 223/1244 0.84 (0.69-1.01)
MRA at baseline

281/1696 361/1674 0.74 (0.63-0.87)
105/677 141/697 0.74 (0.57-0.95)

Type 2 diabetes at baseline

Yes 215/1075 271/1064 0.75 (0.63-0.90)

No 171/1298 231/1307 0.73 (0.60-0.88)
Atrial fibrillation or flutter on enrollment ECG

Yes 109/569 126/559 0.82 (0.63-1.06)

No 277/1804 376/1812 0.72 (0.61-0.84)
Main cause of heart failure

Ischemic 223/1316 289/1358 0.77 (0.65-0.92)

Nonischemic or unknown 163/1057 213/1013 0.71 (0.58-0.87)
Body-mass index

<30 259/1537 32071533 0.78 (0.66-0.92)

230 127/834 182/838 0.69 (0.55-0.86)
Baseline eGFR (ml/min/1.73m?)

<60 191/962 254/964 0.72 (0.59-0.86)

260 195/1410 248/1406 0.76 (0.63-0.92)
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HR 95% ClI p-value’

0.53 (0.43, 0.66) <0.0001
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Wir danken den Sponsoren!

AstraZeneca @
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WORKSHOP Y& Herzinsuffizienz

Diagnostik - Devices - Therapie
Multimorbide Patienten

anhand aktueller Fallbeispiele

Klagenfurt, Sa 17. Oktober 2020
9.00 bis 13.00 Uhr
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21. Consensus Meeting
DER AG HERZINSUFFIZIENZ

Gerzinsuffzienz

Sa 23. Janner 2021
9.00-13.00 Uhr

Hofstallung des MuseumsQuartiers Wien







