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Canadian Cardiovascular Society Guidelines

ACE inhibitor (if intolerant to
ACE inhibitor then ARB)
+

B-blocker

evidence-based dose

l

Add MRA
(eplerenone/spironolactone);
if intolerant consider ARB

Diuretics to Relieve Congestion
Titrated to minimum effective dose to maintain euvolemia

Patient with LVEF <40%

|

Triple Therapy
ACEi (or ARB if ACEi intolerant), BB, MRA
Titrate to target doses or maximum tolerated evidence-based dose
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Canadian Cardiovascular Society Guidelines

O

Therapeutic Approach to Patients with Heart
Failure and Reduced Ejection Fraction

Patient with LVEF <40%

l

Triple Therapy
ACEi (or ARB if ACEi intolerant), BB, MRA
Titrate to target doses or maximum tolerated evidence-based dose

v
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Sacubitril/Valsartan




Mechanism of Action

O

TREATMENTS THAT INHIBIT TREATMENTS THAT INHIBIT
OVERACTIVE RAAS** NEPRILYSIN
* ACEis * ARBs = ENTRESTO * Only ENTRESTO
ENTRESTO
THE FIRST AND ONLY VASOACTIVE
°"§ﬂg“ ARB and neprilysin PEPTIDES?3
inhibitor combination’
HARMFUL EFFECTS 4 BENEFICIAL EFFECTS
* Vasoconstnction * Vasodilation
* Fibrosis * Natriuresis
= Sodium retention s * Aldosterone suppression
i ENTRESTO not only inhibits the Bl
Hypertrophy overactive RAAS, but also s
inhibits the breakdown of
vasoactive peptides, such as
natriuretic peptides®

RAAS=renin-angiotensin-aldosterone system.



https://www.entrestohcp.com/mechanism-of-action

Pharmacokinetics of Interest

» Absorption

o Bioavailbility of Valsartan in Entresto is greater than that of
Valsartan in other formulations

= 26 mg of Valsartan in Entresto is equivalent to 40 mg in other formulations
= 51 mg of Valsartan in Entresto is equivalent to 80 mg in other formulations
= 103 mg of Valsartan in Entresto is equivalent to 160 mg in other formulations




Approved Indication

O

» Indicated for the treatment of heart failure with
reduced ejection fraction (LVEF < 40%):

o In patients with NYHA Class II or III (to reduce the
incidence of cardiovascular death and hospitalization due
to heart failure);

o In place of an ACE inhibitor or ARB;

o In combination with other heart failure therapies
(e.g., beta-blockers, diuretics); and,

o Initiated and titrated by a physician experienced in the
treatment of heart failure.




PARADIGM-HF

Angiotensin-Neprilysin Inhibition
versus Enalapril in Heart Failure

The New England Journal of Medicine, 2014
371(11); 993-1004




PARADIGM-HF

O

e Overview:
o Superiority trial
o Multicentre (1043 centres in 47 countries)
=« N = 8,442
o Randomization and concealed assignment

o Intention-to-treat analysis




e Inclusion Criteria : » Exclusion Criteria
o 18 yrs or older o History of hypersensitivity, aller%y to any of
o NYHAIL II, or IV symptoms the study drugs, or drugs of similar classes
(very few in class IV ~ 0.7%) ACE inhibitors, ARBs, or known or
o LVEF <= 40% suspected contraindications
B B o Previous history of intolerance to
© ggrr)ni_o?i?}%gs/ rﬁg‘lf)zreg'{(; 1I~) ﬂ%ﬁgﬁaﬁgﬁg recommended target doses of ACE inhibitors
the last 12 months BNP >= 100 pg/mL or or.ARBs )
NT-proBNP >= 400 pg/mL o History of angioedema
o Taking a stable dose of an ACE inhibitor or o Current acute decompensated heart failure
an ARB equivalent to at least 10 mg of o Symptomatic hypotension and/or SBP < 100
Enalapril daily mmHg at screening or < 95 mmHg at
= Ramapril 5 mg daily randomization
= Captopril 100 mg daily o eGFR < 30 ml/min/1.73m2 or > 25% decline
« Perindopril 4 mg daily prior to randomization o
« Trandolapril 2 mg daily o K+ > 5.2 0r > 5.4 at randomization
. . . o ACS, stroke, TTA, major CV surgery, PCI,
* Fosinopril 20 mg daﬂ}f angioplasty, or ICD implantation within last
Cand dail
= Candesartan 16 mg ally 3 months
= Irbesartan 150 mg daily o Coronary or carotid artery disease likely to
= Losartan 50 mg daily require intervention within the next 6
= Telmisartan 40 mg daily months .
= Valsartan 160 mg daily o Severe pulmonary disease
o Life expectancy < 5 years




PARADIGM-HF trial

O

s U

-HF TRIALZ

 Study Design:
STUDY DESIGN IN THE PARADIG

e

SINGLE-BLIND RUN-IN PERIOD? DOUBLE-BLIND PERIOD*
(6 TO 8 WEEKS) (ACTUAL DURATION WAS EVENT-DRIVEN)
ENTRESTO
MEDIAN EXPOSURE: MEDIAN EXPOSURE: 21360 m (,ff’__odg'g e A
15 DAYS (N=10,513) 29 DAYS (N=9419)

ZF11 (B ENTRESTO ENTRESTO
10 mg 49/51 mg 97/103 mg
twice daily (100 mg) twice daily v 1L

(1:1 RANDOMIZATION)

Enalapril
10 mg twice daily

N=4233

Median duration: 27 months




PARADIGM-HF

Angiotensin-Neprilysin Inhibition
versus Enalapril in Heart Failure

The New England Journal of Medicine, 2014
371(11); 993-1004

CRITICAL APPRAISAL
B




Critical Appraisal Components

O

» Are the results of the study valid?

o Was the assignment of patients truly randomized?
o Were all patients who entered the study accounted for appropriately at the end?

o Were participants, health care providers, and those doing the assessments blind to the
treatment?

Was similarity between groups documented?

Aside from the intervention, were the groups treated in the same way?
Free of selective outcome reporting?

Other sources of bias?

* What are the results?
o How large was the treatment effect?

O O O O

o How precise was the estimate of the treatment effect?

o Will the results help me care for my patient?
o Can the results be applied to my patient’s care?
o Were all clinically important outcomes considered?

o Are the likely treatment benefits worth the potential harms and costs?




Finding the Information

» Full-text Article
» Supplementary Material or Publication of Methods
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Finding the Information

» Full-text Article
» Supplementary Material or Publication of Methods

STUDY DESIGN

The study design has been reported previous- |
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Are the Results of the Study Valid?

O

» Was the assignment of patients truly randomized?

Patients who had no unacceptable side effects
of the target doses of the two study medications
were randomly assigned in a 1:1 ratio to double-
blind treatment with either enalapril (at a dose
of 10 mg twice daily) or LCZ696 (at a dose of
200 mg twice daily) with the use of a computer-
ized randomization system involving concealed
study-group assignments. Patients were evaluated
every 2 to 8 weeks during the first 4 months of
double-blind therapy and every 4 months there-
after. The dose of the study drug could be reduced
in patients who had unacceptable side effects at
target doses.

But what does that mean?




Are the Results of the Study Valid?

O

» Was the assignment of patients truly randomized?
o Random Sequence Generation & Allocation Concealment

» Randomization = allocating treatment by chance
rather than by choice
o Coin toss, random number table, computer

 Allocation Concealment =
person recruiting patients does not
know what group the next subject
will be assigned to




Are the Results of the Study Valid?

O

e Was the assignment of patients truly randomized?
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Are the Results of the Study Valid?

10,513 Patients entered enalapril run-in phase
(median duration, 15 days; IQR, 14-21)

» Were all patients who entered
the study accounted for
appropriately at the end?

1102 Discontinued study
591 (5.6%) Had adverse event
66 (0.6%) Had abnormal laboratory
or other test result
171 (1.6%) Withdrew consent
138 (1.3%) Had protocol deviation,
had administrative problem, ar
were lost to follow-up
49 (0.5%) Died
87 (0.8%) Had other reasons

9419 Entered LCZ696 run-in phase
(median duration, 29 days; IQR, 26-35)

977 Discontinued study
547 (5.8%) Had adverse event
58 (0.6%) Had abnormal laboratory
or other test result
100 (1.19%) Withdrew consent
146 (1.6%) Had protocol deviation,
had administrative problem, ar
were lost to follow-up
47 (0.5%) Died
79 (0.8%) Had other reasons

8442 Underwent randemization

43 Were excluded
6 Did not underge valid randomization
17 Were from four sites prematurely
closed because of major GCP violations

l

4187 Were assigned to receive LCZ696
4176 Had known final vital status
11 Had unknown final vital status

4212 Were assigned to receive enalapril
4203 Had known final vital status
9 Had unknown final vital status




Are the Results of the Study Valid?

O

» Were all patients who entered the study accounted
for appropriately at the end?

o Is incomplete outcome data adequately addressed?

o Were patients analyzed in the groups to which they were
randomized?

We included data from all patients who had
undergone a valid randomization in the analyses
of the primary and secondary outcomes, accord-
ing to the intention-to-treat principle. A sequen-
tially rejective procedure was used for analysis of
the secondary efficacy end points, with the first
two secondary end points at the highest level of
the testing sequence. (For details, see the statisti-
cal analysis plan in the Supplementary Appendix.)
Time-to-event data were evaluated with the use




Are the Results of the Study Valid?

O

» Were all patients who entered the study accounted for
appropriately at the end?
o Is incomplete outcome data adequately addressed?
o Were patients analyzed in the groups to which they were randomized?

2 Since ‘obvious error’ was not defined, nor does the reader
know what may be deemed inaccurate, it is unknown whether
data were altered inappropriately.




Are the Results of the Study Valid?

O

» Were participants, health care providers, and those
doing the assessments blind to the treatment?

Patients who had no unacceptable side effects
of the target doses of the two study medications
were randomly assigned in a 1:1 ratio to double-
blind treatment with either enalapril (at a dose
of 10 mg twice daily) or LCZ696 (at a dose of
200 mg twice daily) with the use of a computer-
ized randomization system involving concealed
study-group assignments. Patients were evaluated
every 2 to 8 weeks during the first 4 months of
double-blind therapy and every 4 months there-
after. The dose of the study drug could be reduced
in patients who had unacceptable side effects at
target doses.

But this doesn’t specify who is blind or how




Are the Results of the Study Valid?

O

e Were participants, health care providers, and those doing the
assessments blind to the treatment?
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Are the Results of the Study Valid?
» Was similarity between groups documented?
Table 1. Characteristics of the Patients at Baseline.*
Enalapril
Characteristic (N=4212)
Age —yr 63.8+113
Fernale sex — na. (%) 953 (22.6)
Race or ethnic group — ne. (%) T
White 2731 (66.0)
Black 215 (5.1)
Asian 750 (17.8)
Other 466 (11.1)
Region — na. (3]
Morth America 292 (6.9)
Latin America 720 (17.1)
Western Europe and otherf 026 (24.5) 1025 (24.3)
Central Europe 1393 (33.3) 1433 (34.0)
Asia—Pacific 745 (17.8) 742 (17.6)
Systolic blood pressure — mm Hg 122£15 12115
Heart rate — beatsfmin 72+12 73:12
Body-mass indexf 28.1+5.5 282455
Serum creatinine — mg/dl 1.13+0.3 1.12+0.3




Are the Results of the Study Valid?

O

» Aside from the intervention, were the groups treated
in the same way?
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Are the Results of the Study Valid?

 Free of selective outcome reporting?

o Methods Section
= Study Outcomes

= Statistical Analyses
o Compare to Results Section

o Check clinicaltr
ClinicalTr

A service of the U.S. National |

sults database of publicly and privately supported
ts condueted around the world. Learn more about
Poe, including relevant history, policies, and lmws.

Now Availa olicy on Clinical Trial Reporting

Find Studies About Clinical Studies

ClinicalTrials.gov currently lists 230,823 studies with and in 193 countries. Text Size ¥

Locations of Recruiting Studies

Search for Studies
Example: "Heart attack” AND "Los Angeles”

| || Search |

[ Mon-U.S. only (56%)
B us.only (39%)
Both U.S. and non-U.S. (5%)

+ How to find results of studies

Advanced Search | See Studies by Topic « How to read a study record

See Studies on Map Total N = 40,367 studies
(Data as of November 24, 2016)




Are the Results of the Study Valid?

O

e Other sources of bias?

All but one of the authors received support from Novartis, be
it grants, personal fees, or non-financial support.

Data were collected, managed, and analyzed by Novartis.

The independent statistician was only to replicate the
analyses.




Are the Results of the Study Valid?

O

e Other sources of bias?
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What are the Results?

O

» How large was the treatment effect?
RR ARR |RRR [NNT/2 Y4 years

Primary end-point
CV death or 15t hospitalization for heart 0.823 4.7% 0.177 21
failure

21.8% vs. 26.5%
Secondary end-points
CV death 0.810 3.1% | 0.190 32
13.3% vs. 16.5%
15t hospitalization for heart failure 0.821 2.8% | 0.179 36
12.8% vs. 15.6%
All-cause mortality 0.857 2.8% | 0.143 35
17.0% vs. 19.8%
Safety end-points
Symptomatic hypotension 1.447 -4.1% | -0.447 24 (NNH)
14.0% vs. 9.2%




PARADIGM-HF

O

o Comparison to other studies
o ARRin All-Cause Mortality & Hospitalization for Heart Failure

SOLVD (1991) I
Enalapril 10 mg BID vs. placebo

ValHeFT (2001)
Valsartan 160 mg BID vs. placebo I

PARADIGM-HF (2014)

Entresto 200 mg BID vs. Enalapril 10 mg BID m
. . . . A N

0% 2% 4% 6% 8% 10% 12% 14%




What are the Results?

O

» How precise was the estimate of the treatment
effect?

HR

Primary end-point

CV death or 1%t hospitalization for heart failure | 0.80 (0.73-0.87)
21.8% vs. 26.5% p < 0.001

Secondary end-points

CV death 0.80 (0.71-0.89)
13.3% vs. 16.5% p < 0.001
15t hospitalization for heart failure 0.79 (0.71-0.89)
12.8% vs. 15.6% p < 0.001
All-cause mortality 0.84 (0.76-0.93)
17.0% vs. 19.8% p < 0.001




Will the Results Help Me Care for My Patient?

O

» Can the results be applied to my patient’s care?
o Are study patients similar to my patient?

» Were all clinically important outcomes considered?

o Were the most important outcomes used? Or surrogate
outcomes? (e.g., fracture or BMD?)

 Are the likely treatment benefits worth the potential
harms and costs?




Overall Conclusion of Critical Appraisal

* Good Internal Validity

o Randomization & blinding were well done

o Follow-up of participants who were randomized was nearly 100%
o High level of similarity between groups

* Poor External Validity

o Individuals were ineligible unless previously tolerated on a high
enough, stable dose of ACE inhibitor or ARB

o Patients with heart failure seen at HSN are generally older (study
avg. age 64 yrs) & are admitted with decompensated heart failure or
another cardiac issue, which would preclude them from the study
and as a result switching to Entresto would not be indicated.




Thank You
_____________________________________________________________________________________ H

SARAH MACKENZIE
DOCTOR OF PHARMACY STUDENT, CLASS OF 2017
UNIVERSITY OF TORONTO
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