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Systematic literature review of randomized clinical trials (RCTs) on ivabradine (IVA)
In heart failure (HF)
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BACKGROUND RESULTS

 Heart faillure (HF) Is a syndrome caused by cardiac dysfunction, resulting In
reduced life expectancy. It is associated with fatigue and dyspnea, induced by left
(or global) ventricular dysfunction.! The severity of HF ranges from asymptomatic S _
(NYHA 1), followed by mild (NYHA II, slight limitation in physical activity) and hospitalization and mortality at 23 months ( p<0.0001)"%.

* In the pivotal phase 3 trial (SHIFT), treatment with VA on top of
background therapy (IVA+BT) significantly reduced the risk of

moderate (NYHA IIl, symptoms while walking on the flat), to severe HF (NYHA ° IVA*BT was associated with a significant reduction in HR at a

V)2 median of 23 months®7810 and a lower risk of all-cause death and
. . cardiovascular (CV) death®7:8.11 The majority of included studies, in
« HF encompasses a heterogeneous population, from those with normal left this SLR, showed similar results with SHIFT (Figure 2, 3, 4)

ventricular ejection fraction (LVEF) (Ejection fraction (EF)=50%; called HF with Subgroup analysis of the SHIFT trial shows that IVA significantly
preserved EF (HFpEF)) to those with reduced LVEF (EF<40%; called HF with decreases HF deaths and all-cause death across age groups and
reduced EF (HFrEF).! HR cohorts?3

* An estimated 64.3 million people are living with HF worldwide. The HF prevalence
varies between 1.3% to 4% In Europe and reached 2.2% in the USA. This
prevalence is predicted to increase by 46% from 2012 to 2030.3 Figure 2: Composite outcomes*

« |vabradine (IVA) Is a hyperpolarization-activated cyclic nucleotide-gated (HCN)

50

channel blocker that lowers the heart rate (HR) by prolonging the diastolic -
depolarization, which reduces the stress on the heart, thereby slowing the
progression of HF and improving symptoms.#

P<0.0001
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To identify published randomized clinical trials (RCTs) assessing IVA and its

o w

Impact on efficacy, safety, resource use, and patient reported outcomes wr e b [ e e
(PROS) in patients With HFrEF. 6 months 582and589days 3 years 23 months

* All-cause mortality or heart failure hospitalization (PRIME-HF) or
M ET H O D S Cardiovascular death or hospital admission for worsening HF (SHIFT, J-SHIFT) or

Cardiovascular death, hospital admission for worsening HF, or hospital admission for non-fatal myocardial infarction (Potapenko, 2011)

A systematic literature review was performed by searching MEDLINE®,
Embase (via OVID), Cochrane CENTRAL and clinicaltrials.gov from their

Table 1: Inclusion criteria (PICOS)
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inception until the 07" of July 2021. Figure 3: Changes in heart rate (bpm)
« Conference websites were additionally searched (abstracts of the events from
the last 3 years [2019-2021] have been collected). Tomonts 567090 oy et 2 monns
« No restrictions were applied. The review was conducted following s
the Cochrane guidelines for Systematic Reviews of Interventions. ' P i — e s &=
+ Studies were selected based on the inclusion and exclusion criteria (Table 1). : , = '
é ” P<0.0001 o P<0.0001
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Population Adult patients with HF*

Intervention Ivabradine Figure 4: All-causes death and CV death

Comparators Active or non-active comparators including Procoralan® generic
* Efficacy (including composite outcomes)* } o
* Safety** 07

OUtCOmES 30 All causes death

— * Health resource use o

25

e Patient reported outcomes (PROs)

All-causes death: P=0.092

Study design RCTs 5 = o
*Efficacy (including composite outcomes): hospitalization for worsening of HF, all-cause hospitalization, CV hospitalization, percentage of § . Al causes death: P=0 766 .
patients according to NYHA (New York Heart Association) Class, change in NYHA (% of patients with change/improvement, mean change), > CV death: P= 0.997
death from HF, CV (cardiovascular) death, All-cause death, reduction in HR, change in resting HR, blood pressure, change in LVEF, change in 10
NT-proBNP, 6-minute walk test, echocardiographic parameters (LVEDVI, LVESVI, LVESV and LVEDV), oxygen consumption (peak oxygen
consumption (VO2), maximal oxygen consumption (VO2 max), double product), minute ventilation/carbon dioxide production (VE/NVCO2) 1 tL
**Safety: total adverse events (AEs), total serious adverse events (SAEs), cardiac disorders (bradycardia, atrial fibrillation), luminous
phenomena (phosphenes) IVA + BT BT IVA + BT Placebo + BT IVA + BT Placebo +BT IVA + BT Placebo + BT
PRIME-HF [7] J-SHIFT [8] CONSTATHE-DHF [11] SHIFT [6]
6 months 582 and 589 days 6 months 23 months

RESULTS

« Statistically significant change in mean LVEF improvement between
IVA+BT and placebo+BT arms (P<0.0001) was reported in J-SHIFT
trial at the final visit (median follow-up duration 582 and 589 days).8

 The risk of total adverse events (AEs) was comparable between
patients treated with IVA+BT and placebo. Encountered serious

« 0Of 1,911 records identified, 24 trials (51 publications) focusing on HFrEF patients
(Figure 1) were included.

A total of 7 studies compared |IVA+ BT (background therapy) vs active
comparator, while the remaining were against BT or placebo.

 The sample size ranged from 21 to 6,505 patients. In the pooled analysis for

SHIFT and BEAUTIFUL, 11,897 patients were studied.5 adverse events (SAEs) were overall lower Iin the IVA group
compared to placebo+BT Iin the SHIFT trial at 23 months (45% vs

48%, respectively; p=0.025).6:14

* HR reduction with IVA was associated with improved HRQoL.:7:10
Resource use results were available mainly for hospitalization,
iInpatients and treatment use (data not shown).

CONCLUSIONS

* The duration of follow-up ranged from 7 days to 3 years.
Figure 1: PRISMA diagram of search results

Records identified through Ful-text articles assessed for eligibility Publications included in the

database search (n=1947) Records screened (n=1911) (n=266) synthesis (n=51)

Records excluded: (n=1645) FuI -text articles excluded: (n=215)
Not relevant population (n=39) Not relevant population (n=32)

. Duplicates removed " ey o eonomparaior - Not relevant subgroups™ (=5) « |[VA was associated with a significant reduction of HR, risks of

(n=36) . Not relevant outcomes (n=619) * Not relevant intervention/comparator (n=55)

ot relevant study design (n=522) Nt relevant outcomes (n=56) hospitalization and deaths, improvement of LVEF level and

» Abstracts published before 2019 (n=157) Not relevant study design (n=22)

e Duplicate (n=9) * Duplicate (n=45) HRQOL.

*Studies comparing different ** Subgroup of patients of interest: NYHA class, patients with rate 270 or 75 or 77 bpm, Angina, renal dysfunction,, diabetes, elderly (over 65 and others cut-off

VA doses were excluded above 65), blood pressure level. sex, duration of HF, NT-proBNP, etiology of HF (ischemic/non-ischemic), LVEF (<35%/235%, <40%/>40%, <50%/250%) e This efﬁcacy was achieved while reducing SAEs.

hypertension (yes/no), BNP (B-type natriuretic peptide), Asian patients, subgroups defined by LV diastolic dysfunction classification (grade I, Il and Ill)

« We emphasize the importance of HR reduction with VA for the
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