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PARADIGM-HF: Rationale and Design

Written by Emma Hitt Nichols, PhD

The Multicenter, Randomized, Double-blind, Parallel Group, Active-controlled Study to
Evaluate the Efficacy and Safety of LCZ696 Compared to Enalapril on Morbidity and Mortality
of Patients With Chronic Heart Failure and Reduced Ejection Fraction [PARADIGM-HF;
NCT01035255] is the largest trial ever conducted with patients with heart failure (HF) with a
reduced left ventricular ejection fraction (LVEF) and was designed to replace the current
standard of care. Milton Packer MD, University of Texas Southwestern Medical Center, Dallas,
Texas, USA, presented the rationale and design of the PARADIGM-HF trial.

The use of angiotensin-converting enzyme (ACE) inhibitors or angiotensin II receptor blockers
(ARBs), B-blockers, and aldosterone antagonists is associated with significant reductions in
cardiovascular morbidity and mortality in patients with HF with reduced EE. Neprilysin is an
enzyme that catalyzes the degradation of many vasodilator peptides, such as natriuretic peptides,
bradykinin, adrenomedullin, enkephalins, substance P, calcitonin gene-related peptide, and
vasoactive intestinal polypeptide. These peptides are hormones that play a role in fluid homeostasis
and are released in the setting of volume or pressure overload. Therefore, inhibition of neprilysin
may augment the effect of these peptides. Whether the addition of a neprilysin inhibitor to standard
therapy could offer additional clinical benefit remains unclear.

Omapatrilat is a dual inhibitor of ACE and neprilysin. The Omapatrilat Versus Enalapril
Randomized Trial of Utility in Reducing Events trial [OVERTURE] demonstrated no significant
difference in death or hospitalization for congestive HF (CHF) in patients who required intravenous
therapy as compared with enalapril monotherapy but did increase the risk of serious angioedema
[Solomon SD et al. Am Heart J 2005]. However, a sub-analysis of the OVERTURE trial suggested that
treatment with omapatrilat resulted in significantly fewer deaths or CHF hospitalization overall
(HR, 0.89; 95% CI, 0.82 to 0.98; p=0.012) and cardiovascular death or hospitalization (HR, 0.91; 95%
CI, 0.84 to 0.99; p=0.024). In addition, omapatrilat was administered once daily in this trial but was
designed to be given twice daily (BID).

To address the shortcomings of omapatrilat, LCZ696 was developed. LCZ696 is a combination
of the ARB valsartan and AHU 377, a neprilysin inhibitor without the anti-aminopeptidase activity
believed to cause angioedema. In 2009, a Phase 3 trial evaluating LCZ696 (LCZ) in patients with

heart failure was initiated [NCT01035255], without having conducted a Phase 2 trial. Peer-Reviewed
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Adapted from McMurrayJJ et al. Dual angiotensin receptor and neprilysin inhibition as an alternative to angiotensin-converting enzyme inhibition in patients
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For the PARADIGM-HF trial, 8442 patients were
enrolled. These patients had New York Heart Association
(NYHA) Class II to IV heart failure with a LVEF of <40%,
brain natriuretic peptide levels higher than or equal to 100
ifhospitalized or less than or equal to 150 if not hospitalized
within the past 12 months, a systolic blood pressure greater
than or equal to 95 mm Hg, a glomerular filtration rate
greater than or equal to 30 ml/min/1.73 m? and serum
potassium levels less than or equal to 5.4 mEq/L. Patients
underwent a single-blind run-in period in which they
received enalapril 10 mg BID for 2 weeks, then LCZ 100 mg
BID for 1 to 2 weeks, and then LCZ 200 mg BID for 2 to
4 weeks (Figure 1). Patients then entered the double-blind
period and were then randomly assigned to receive LCZ
200 mg BID or enalapril 10 mg BID. The primary end point
was cardiovascular death or hospitalization for HF up to 4
years from the start of the trial.

At baseline, the mean patient age was 64 years,
22% were women, and 66% were white. In this trial,
70% of patients had NYHA Class II HF, and the cause
of LV dysfunction was ischemic heart disease in 60%
of the participants.

In conclusion, the PARADIGM-HF trial was designed
to establish a new standard of care for patients with
CHF with a reduced LVEE Dr. Packer concluded his
presentation by highlighting that the PARADIGM-HF
trial was stopped early due to the significant decrease in
cardiovascular mortality.

CardShock Score Aids in
Risk Stratification for Short-Term
Mortality in Patients with CS

Written by Phil Vinall

Cardiogenic shock (CS) is a condition of severe tissue
hypoperfusion caused by cardiac dysfunction. Given
the high rate of in-hospital and short-term mortality
associated with CS, a prediction score could prove useful
for risk stratification to guide optimal resource utilization.
Johan Lassus, MD, PhD, Helsinki University Central
Hospital, Helsinki, Finland, presented a new risk scoring
system for patients with CS.

The objective of the CardShock Study and Registry
[NCT01374867] was to assess the contemporary clinical
picture and outcomes of CS to develop a risk prediction
score for short-term mortality. Subjects were enrolled
in the study within 6 hours of a diagnosis of CS (defined
as systolic blood pressure [SBP] less than 90 mm Hg for
30 minutes or the need for vasopressor therapy to
maintain adequate perfusion pressure) and more than

or equal to 2 of the following signs of hypoperfusion:
altered mental status/confusion, cold periphery, oliguria
or blood lactate above 2 mmol/L. The primary outcome
measure was all-cause mortality.

The mean age of the subjects (n=220) was 67 years,
and 74% were male. Hypertension was present in 61% of
participants; 28% had diabetes. Overall, cardiovascular
comorbidities were not very prevalent. For many patients,
CS was the first presentation of heart disease. About one-
third (35%) of subjects had a prior history of coronary
artery disease; 25% of subjects had a prior myocardial
infarction (MI). The mean SBP at presentation was
78 mm Hg, and the mean ejection fraction was 33%.
Clinical signs of hypoperfusion included cold periphery
(95%), lactate levels above 2 mmol/L (70%), confusion
or altered mental status (68%), and oliguria (55%). Acute
coronary syndrome (ACS) was the cause of CS in 81% of
subjects. Other etiologies included severe low-output
heart failure (11% of subjects), valvular dysfunction (5%),
myocarditis (2%), and apical ballooning syndrome (2%).

A coronary angiogram was performed in 81% of
subjects (92% of those with ACS). The use of vasopressors
(mostly norepinephrine) was common (85% of subjects).
Inotropes were used for 65% of subjects. An intra-aortic
balloon pump was used in 64% of patients. In-hospital
mortality was 37% (n=81).

A stepwise analysis was conducted, and 7 predictors of
in-hospital mortality for patients with CS were identified.
Each variable was assigned a score of 1 or 2 based on their
relative contribution to mortality, with a maximum score
of 9 (Table 1). The distribution of patients by risk score is
shown in Figure 1.

Table 1. Predictors of In-Hospital Mortality. CardShock Score

Variable* Adjusted Odds p Value CardShock Score
Ratio (95% CI) Variable

Age, per year 1.04 (0.99-1.08) 0.09 Age >75 1

years

Confusion 3.3 (1.2-9.0) 0.02 Confusion 1

Prior Ml 3.2 (1.3-8.4) 0.02 Prior Ml 1

Prior CABG 12.5 (2.0-77.4) 0.007 Prior CABG 2

ACS etiology 7.8 (1.9-32.6) 0.005 ACS etiology 1

LVEF, per % 1.06 (1.02-1.09) 0.001 LVEF <40% 1

decrease

Blood lactate, 1.4 (1.2-1.6) <0.001 Blood

per mmol/L lactate

— — — <2 mmol/L 0

— — — 2-4 mmol/L 1

— — — >4 mmol/L 2

ACS=acute coronary syndrome; CABG=coronary artery bypass graft; LVEF=left ventricular
ejection fraction; MI=myocardial infarction.

*Model also included a variable adjusting for gender and center.
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