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Critical Questions about PARADIGM-HF
and the Future
Chen-Huan Chen

Cardiovascular (CV) diseases in general and heart failure (HF) in particular are major contributors to death and
morbidity and are also recognized as important drivers of health care expenditure. The PARADIGM-HF trial was a
pivotal trial designed to compare the long-term effects of LCZ696 with enalapril in patients with symptomatic HF
with reduced ejection fraction (HFrEF). This review article presents an in-depth view of the PARADIGM-HF trial and
the implications of the results in the management of patients with HF and is based on peer reviewed manuscripts,
editorials, perspectives and opinions written about the PARADIGM-HF trial. The article presents the key safety and
efficacy results of the trial with specific emphasis on the clinical implications of these findings. The review
highlights the highly statistically significant, 20% reduction in the primary composite endpoint of cardiovascular
death or HF hospitalization, and a 16% reduction in the risk of death from any cause. It also provides an overview of
the design, clinical findings, limitations and special areas of clinical interest. The review discusses the future of
LCZ696 and additional trials that seek to answer questions in other sub-populations of patients with HF. The article
reiterates what has been concluded by many experts in the field of HF- the introduction of LCZ696 into routine
clinical care, while dependent on the regulatory approvals in various countries as well as acceptance by physicians,
payers and patients, will change the treatment landscape for patients with HFrEF.
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INTRODUCTION

have suggested that the annual mortality rate of patients with heart failure could be as high as 40-50% for
New York Heart Association (NYHA) functional class III to
IV patients who are waiting for cardiac transplantation.4
The prospective Chin-Shan community cardiovascular
cohort (CCCC) study established in 1991 showed an HF
prevalence rate of 5.5% after a 10-year follow-up, indicating a high disease burden.5
The novel combination drug LCZ696 (Novartis Pharma
AG, Basel, Switzerland), a fixed-dose combination of
valsartan, an angiotensin receptor blocker (ARB), and
sacubitril (AHU-377), a neprilysin inhibitor prodrug, is
the most recent significant development in the HF with
reduced ejection (HFrEF) arena.
The PARADIGM-HF [Prospective comparison of Angiotensin Receptor-neprilysin inhibitor (ARNI) with Angiotensin converting enzyme inhibitor (ACEI) to Determine Impact on Global Mortality and morbidity in Heart

Heart failure (HF) continues to be a major public
health concern affecting an estimated 23 million patients worldwide and is associated with high rates of
morbidity and mortality.1 In some Asian countries, HF
incidence is estimated at 2 million patients in China and
1 million in Japan.2,3 There is a lack of current epidemiological data on HF in Taiwan; however previous reports

Received: September 8, 2015 Accepted: November 20, 2015
Department of Medical Education, Taipei Veterans General Hospital;
Cardiovascular Research Center, Department of Medicine, Institute
of Public Health, National Yang-Ming University, Taipei, Taiwan.
Address correspondence and reprint requests to: Dr. Chen-Huan
Chen, Department of Medical Education, Taipei Veterans General
Hospital, No. 201, Sec. 2, Shih-Pai Road, Taipei, Taiwan. Tel: 8662-2871-2121, ext. 2073; Fax: 886-2-2871-7431; E-mail: chench@
vghtpe.gov.tw
387

Acta Cardiol Sin 2016;32:387-396

Chen-Huan Chen

plasma angiotensin II (and subsequent secretion of
aldosterone), resulting in vasodilation.
In HF, the natural increases in NPs are ineffective at
alleviating fluid overload. Neprilysin inhibition represents a potential alternative strategy to exogenous BNP
administration by preventing the breakdown of endogenous NPs. Heart failure stimulates both the renin-angiotensin system and the natriuretic peptide system. The
solution to this was thought to be the combination of
NEP inhibition with an ACEI or an ARB.6,10,12 The combined inhibition of angiotensin converting enzyme (ACE)
and NEP was explored with a series of compounds, the
lead example of which was omapatrilat.13,14 However,
omapatrilat treatment was associated with angioedema
that was quite common and life threatening and was
relatively more frequent in patients with hypertension.
This led to the termination of the clinical development
of this drug and related compounds in the class. LCZ696
(Figure 1) was designed to provide the benefits of simultaneously blocking RAAS and augmenting the levels of
endogenous natriuretic peptides without a consequent
increase in bradykinin, thereby minimizing the risk of serious angioedema.12,15,16 LCZ696 is composed of 2 molecular moieties, the angiotensin receptor blocker valsartan and the neprilysin inhibitor prodrug sacubitril
(AHU377). Valsartan blocks the angiotensin type I (AT1)
receptor. Sacubitril is converted enzymatically to the active neprilysin inhibitor LBQ657, which inhibits neprilysin, an enzyme that breaks down the breakdown of
atrial natriuretic peptide (ANP), brain (or B-type) natriuretic peptide (BNP), and C-type natriuretic peptide
(CNP), as well as other vasoactive substances.
LCZ696 blocked the angiotensin II type 1 receptor
rather than ACE, and because LBQ657, the active metabolite of sacubitril, did not inhibit aminopeptidase P,
the risk of angioedema was considered to be less than
that with omapatrilat.15-17 These initial successes led to
the phase III PARADIGM-HF trial that demonstrated the
striking benefits of LCZ696 over enalapril, and provided
convincing proof that NEP inhibition is of benefit in
HFrEF.
In July 2015, LCZ696 (EntrestoTM) was approved by
the US Food and Drug Administration for the treatment
of HF.18 Entresto will be available by prescription for patients with NYHA class II-IV HF and is indicated to reduce
the risk of cardiovascular death and heart failure hospi-

Failure] trial (NCT01035255) compared the long-term
effects of LCZ696 with enalapril in patients with HF with
mild-to-moderate symptoms.6 The trial demonstrated
the superiority of LCZ696 over enalapril for both death
from any cause and death from cardiovascular causes.7
This review will summarize some frequently asked questions regarding the PARADIGM-HF trial and highlight
why LCZ696 is a potential game changer in the area of
cardiovascular disease.

What was the rationale of combining an ARB with a
neprilysin inhibitor in LCZ696? Why not combine
with ACEI? Why not single use of a neprilysin
inhibitor?
Preclinical and clinical studies have shown that blockade of the renin-angiotensin-aldosterone system (RAAS)
with an ARB is effective not only in controlling blood
pressure but also in preventing end-organ damage. 8
Neprilysin (NEP) is a membrane-bound endopeptidase
that hydrolyses atrial, brain, and C-type natriuretic peptides and other endogenous vasodilator peptides such
as adrenomedullin and bradykinin, and is a major means
of elimination of these peptides. 9 NEP inhibition increases the levels of natriuretic peptides and other
vasodilator peptides, which have potent favorable natriuretic and vasodilatory properties. Dual RAAS and
NEP inhibition translates into decreased angiotensin
II-mediated cardiac hypertrophy and fibrosis, as well as
beneficial natriuretic peptide-induced antiproliferative
and antihypertrophic effects.10
Natriuretic peptides (NPs) oppose most of the known
biological effects of angiotensin II. They antagonize angiotensin II inducing aldosterone production.11 By regulating fluid homeostasis, NPs are secreted in response to
excess plasma volume and left ventricular filling pressures, commonly found in patients with heart failure.
NPs contribute to the regulation of sodium and water
balance, blood volume, arterial pressure, and sympathetic inhibition through their effects on the venous system, kidneys, and brain. NPs also cause direct vasodilation, which results in decreased ventricular preload,
systemic vascular resistance, and arterial pressure. Additionally, NPs increase glomerular filtration rate, resulting
in natriuresis and diuresis, thus decreasing total body
sodium and fluid. Finally, the NPs also reduce renin release from renal juxtaglomerular cells, thereby reducing
Acta Cardiol Sin 2016;32:387-396

388

PARADIGM-HF and the Future

Figure 1. Pharmacologic action and mechanism of action of LCZ696. NPs are broken down by the neutral endopeptidase neprilysin, also known as
membrane metalloendopeptidase. Neprilysin is expressed in several tissues but most commonly in the kidney. It catalyzes the degradation of numerous endogenous peptides, such as ANP, BNP, CNP, bradykinin, substance P, adrenomedullin, glucagon, and vasoactive intestinal peptide, and also contributes to the breakdown of angiotensin II. Other proteases, such as insulin-degrading enzyme, may play a role in NP degradation as well, and the
absence of significant physiologic alterations in mice that lack neprilysin suggests that other degradation pathways may compensate when neprilysin
is absent or inhibited.

talization. It will be administered in conjunction with
other heart failure therapies, in place of an ACEI or
other ARB.

During randomized, double-blind treatment, patients were followed-up over a median of 27 months.
The composite primary outcome was the occurrence of
cardiovascular death or a first hospitalization for HF, but
the trial was powered to detect a significant difference
between 2 arms in cardiovascular death as a sole outcome. The specified event rate for the co-primary end
point was 2410 patients, at which point the trial could
be halted.6,7,19

What is the PARADIGM-HF study design?
PARADIGM-HF was a randomized, double-blind, parallel-group, active controlled, two-arm, event-driven
clinical trial that enrolled 8442 adults with chronic
HFrEF (Figure 2).7,19
For at least 4 weeks prior to screening, all patients
were receiving stable doses of an ACEI or an ARB at a
dose level equivalent to the evidence-based dose of
enalapril of 10 mg/day, as well as a b-blocker unless
contraindicated or intolerable. Patients with more serious HF could receive a mineralocorticoid receptor antagonist (MRA). Patients with a history of angioedema
were excluded.

Why was the enalapril dose in PARADIGM-HF lower
than the highest recommended dose?
The PARADIGM-HF trial was designed with enalapril
10 mg b.i.d. as the active comparator because enalapril
has been considered both the standard of care and the
regulatory gold standard in HF, and is the only ACEI
shown to reduce mortality in a broad spectrum of pa389
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Figure 2. Study design of PARADIGM-HF.

tients with HFrEF. 20 Although the target dose of enalapril in the CONSENSUS trial may have been 40 mg
daily, the actual dose achieved was 18.4 mg. In the
SOLVD trial, the pivotal trial that proved enalapril reduced mortality, the mean dose achieved was 17 mg.20
This was also true of the SOLVD prevention trial where
the dose achieved was 17 mg.21 In the V-HeFT II trial,
which was not placebo-controlled, the average daily
dose of enalapril was 15 mg.22 The average dose of 18.9
mg enalapril achieved in the PARADIGM-HF trial is thus
the highest dose of the drug ever used in a clinical trial
of HF (Table 1).

The patients most likely to benefit from LCZ696 are
those similar to patients in the PARADIGM-HF trial. A recent analysis of a large database of HF patients in ambulatory care suggested that 80% of patients would be eligible based on natriuretic peptide criteria, and 90%
would be eligible based on blood pressure criteria.
The Meta-Analysis Global Group in Chronic Heart
Failure (MAGGIC) risk score was used to determine the
benefit of the ARNI LCZ696 (sacubitril-valsartan) across
the spectrum of HF severity. We can also examine the
effect of LCZ696, compared with enalapril, according to
the baseline risk calculated using these scores. Although
most patients in PARADIGM-HF had mild symptoms,
many were at high risk of adverse outcomes and obtained a substantial benefit from LCZ696 compared with
enalapril. And the results show that the benefits derived
from LCZ696 were consistent across the spectrum of
risk.23
The other analyses showed that LCZ696 was better
than enalapril in preventing important clinical outcomes
and preventing deterioration in symptoms and functional capacity across the broad age spectrum studied in
PARADIGM-HF. Older patients may have a higher probability for treatment intolerance, and age-related safety
profile data in the PARADIGM-HF study still needs further elucidation. However, the significant benefits on CV
mortality and HF hospitalization of patients receiving
LCZ696 compared with patients receiving enalapril were
not different between patients < 75 and  75 years old.

Did the baseline patient characteristics have an
impact on efficacy?
NYHA class: In PARADIGM-HF, nearly 70% patients
were categorized as NYHA class II, and 24% patients
were NYHA class III.
Before enrollment, 77% of patients in PARADIGMHF were treated with an ACEI and 22% with an ARB;
thus, almost all patients had received either ACEI or ARB
treatment. According to the trial’s subgroup analyses, in
ACEI-naïve patients LCZ696 led to a higher incidence of
symptomatic hypotension compared to enalapril, which,
however, did not result in a higher treatment discontinuation.19 It is not possible to comment on treatment
benefits between subgroups of prior use of ACEi or
ACEI-naïve patients without conducting additional studies to answer that question.
Acta Cardiol Sin 2016;32:387-396
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Table 1. Target enalapril doses vs achieved doses in HF trials
Name of trial
(Year of publication)
CONSENSUS
(1987)
SOLVD-treatment
trial
(1991)
SOLVD-prevention
trial
(1992)

V-HeFT II
(1991)

PARADIGM-HF
(2014)

Primary outcome
Effect of enalapril versus
placebo on mortality
Reduction in mortality due
to enalapril in patients with
low ejection fraction (£ 0.35)
Would the use of enalapril
reduce mortality, the
incidence of HF, and the rate
of related hospitalizations in
patients with ejection
fraction £ 35% who were
not receiving therapy for HF
To compare the effects of
enalapril with those of
hydralazine and isosorbide
dinitrate in a population of
patients similar to that in VHeFT I and also treated with
digoxin and diuretics
The effect of LCZ696 on the
occurrence of cardiovascular
death or a first
hospitalization for HF

Comparator
arm

Patient
population

Placebo

NYHA class IV

Placebo

NYHA class
II-IV

LVEF £ 35%,
the patients
had to be
asymptomatic
(however, 33%
were in NYHA
class II)
No placebo, NYHA class II
hydralazine (51%) or III
and
(43%)
isosorbide
dinitrate
Placebo

Enalapril

HFrEF (all
NYHA classes)

Dose of enalapril Dose administered
Reference
in trial protocol
to patients
40 mg/day
(20 mg b.i.d.)
20 mg/day
(10 mg b.i.d.)

18 mg/day

38

17 mg/day

20

20 mg/day

17 mg/day

21

20 mg/day

15 mg/day

22

20 mg/day
(10 mg b.i.d.)

18.9 mg/day

19

HF, heart failure; HFREF, heart failure with reduced ejection fraction; LVEF, left ventricular ejection fraction; NYHA, New York Heart
Association.

tient-specific risk factors, including age, race, comorbidities, and prior use of ACEIs or MRAs.19
Other significant outcomes that indicated the advantages of LCZ696 over enalapril were worsening of
outpatient treatments, visits to the emergency department for HF, hospitalization due to cardiovascular
events as well as for any other cause, and ICU admissions.19,25
The patients in the LCZ696 group had 23% fewer
hospitalizations for worsening heart failure; they were
also less likely to require intensive care, to receive intravenous positive inotropic agents, and to have implantation of a HF device or cardiac transplantation.

Importantly, intolerance of LCZ696 leading to treatment
withdrawal did not differ according to age.24

What are the key efficacy and safety data from the
PARAIDGM study?

EFFICACY
PARADIGM-HF demonstrated the striking benefits of
LCZ696 over enalapril and proof that NEP inhibition is of
benefit in HFrEF.19,25 As compared to enalapril 10 mg
b.i.d., LCZ696 200 mg b.i.d. led to a highly statistically
significant 20% reduction in the primary composite endpoint of cardiovascular death or HF hospitalization, and
a 16% reduction in the risk of death from any cause.19,25,26
Sub-analyses demonstrated that the risk of the composite primary endpoint or cardiovascular death occurring
in the LCZ696 or enalapril arms was not affected by pa-

SAFETY
The most frequent reasons for permanent treatment discontinuation were similar in the 2 groups:
hypotension, renal impairment, and hyperkalemia. Overall, a lower proportion of patients in the LCZ696 arm
391
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discontinued treatment because of an adverse event
(10.7% vs. 12.3%; p = 0.03). Hypotensive episodes, defined as asymptomatic and symptomatic with systolic
blood pressure < 90 mmHg, were more common in
LCZ696-treated patients (14.0% and 2.7%, respectively)
than in enalapril-treated subjects (9.2% and 1.4%, respectively; p < 0.001 for both types of hypotensive episodes). Elevated serum creatinine (³ 2.5 mg/dL) was observed in a lower proportion of patients in the LCZ696
arm than in the enalapril arm (3.3% vs. 4.5%; p = 0.007),
while the proportion of patients with elevated serum
potassium levels (> 5.5 mmol/L) was similar. Angioedema which was evaluated in a blinded manner by an
expert committee and classified into 4 categories of severity, was reported in 19 (0.45%) and 10 (0.24%) patients in the LCZ696 and enalapril arms, respectively. No
cases of angioedema causing airway compromise were
reported in either arm, and no differences were observed when analyzing according to the severity of
angioedema.
An analysis of patients who required dose reduction in the PARADIGM-HF trial showed better outcomes in patients treated with LCZ696 than in those
treated with enalapril. LCZ696 is contraindicated in patients with a history of angioedema, and standard
contraindications related to ARB should also be considered. In patients developing hypotension while on
LCZ696 treatment, the use of medications for comorbid conditions, e.g., alpha-blockers for benign prostatic hyperplasia, or oral nitrates should be reviewed.
Diuretic dose should be reduced in these patients followed by a reduction in LCZ696 dose.

The mean change from baseline to month 8 in the
KCCQ clinical summary score was a reduction of 2.99
points in the LCZ696 group and a reduction of 4.63
points in the enalapril group (between-group difference,
1.64 points; 95% CI, 0.63 to 2.65; p = 0.001). When zero
values were not imputed for patients who died, the
score improved in the LCZ696 group and declined in the
enalapril group, and the between-group difference
(0.95 points; 95% CI 0.31 to 1.59) remained significant
(p = 0.004).
Although there were many fewer functional class III
and IV patients than class I and II enrolled in PARADIGM-HF, with comparatively mild symptoms, many patients included in the trial were at high risk of adverse
outcomes and obtained a large absolute benefit from
LCZ696 compared with enalapril. Furthermore, the benefit of LCZ696 was consistent across the spectrum of
risk.
In summary, patients on LCZ696 were less likely to
show symptomatic deterioration, to need intensification
of oral therapy or addition of intravenous therapy, to
visit the emergency department, to be admitted to the
hospital and when admitted, were less likely to go to the
ICU and less likely to need iv inotropic therapy, or to die
prematurely (either suddenly or from worsening HF).

What is the effect of changes in blood pressure on
LCZ696 treatment?
A key issue in PARADIGM-HF was if blood pressure
control was a determinant of outcome measures. Blood
pressure decreased in the LCZ696 and enalapril groups,
respectively, over 27 months of treatment. The mean
systolic blood pressure at 8 months was 3.2 ± 0.4 mm
Hg lower in the LCZ696 group than in the enalapril
group (p < 0.001) as compared to the value measured at
randomization. However, when the between-group difference in blood pressure was analyzed with time as a
dependent covariate, there was no incremental benefit
associated with LCZ696 treatment. 19 A criticism has
been levied that the reduced blood pressure of patients
in the LCZ arm could lead to hypotensive episodes and
thus may be a potential area of concern. Because of
greater vasodilator effects, treatment with LCZ696 was
associated with a higher rate of symptomatic hypotension, but there was no increase in the rate of discontinuation because of possible hypotension-related ad-

Is LCZ696 efficacious in all types of HF?
Over two-thirds of patients with HFrEF in PARADIGM-HF were NYHA class II, which is similar to other
HF trials.27-31 A subgroup analysis showed interaction
between NYHA class and effect of treatment on the primary endpoint (p = 0.03 without adjustment for multiple comparisons), but this interaction was not seen for
death from cardiovascular causes.31 Patients with higher
scores in the Meta-Analysis Global Group in Chronic
(MAGGIC) risk score analysis were more likely to be in
NYHA functional class III/IV than I/II, have worse Kansas
City Cardiomyopathy Questionnaire (KCCQ) scores, and
have an ischemic etiology.32
Acta Cardiol Sin 2016;32:387-396
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verse effects. 27 Furthermore, a sub analysis revealed
that low systolic blood pressure was not associated with
an impairment of improved quality of life on LCZ696.33
Doses of the study drugs were increased to target levels
during the run-in phase, primarily to ensure that patients in the enalapril group received doses that have
been shown to reduce mortality. Hence, the results are
applicable to a broad spectrum of patients with heart
failure, including those who are currently taking an
ACE-I or ARB or who are likely to be able to take such an
agent without having unacceptable side effects. However, physicians should exercise clinical judgment while
performing dose titrations based on the patients’ clinical condition.

physicians without extensive experience in treating patients with HF and renal impairment should prescribe
LCZ696 only to patients who have an estimated GFR ³
30 mL/min.

CLINICAL IMPLICATIONS
What are the limitations of the PARADIGM-HF study?
A single-blind run-in period during which all patients received enalapril was followed by a single-blind
run-in period during which all patients received LCZ696,
to ensure an acceptable side-effect profile of the study
drugs at target doses. Doses of the study drugs were increased to target levels during the run-in phase, primarily to ensure that patients in the enalapril group received doses that have been shown to reduce mortality.
Only 12% of patients did not complete the run-in period
because of adverse events, and the rates of adverse
events were higher for patients receiving enalapril than
for those receiving LCZ696.19
Although a run-in phase limits the possibility of
treatment discontinuation and enhances a trial’s internal validity, it can also limit the inference of the results
to the general HF population, thus affecting its external
validity. In addition, 2 short washout periods of 36 hours
were applied between the enalapril and LCZ696 run-in
periods and at the end of the run-in phase, to decrease
the risk of angioedema due to the overlap of ACEI and
LCZ696. Another key issue is the ability of the physician
to mimic the dose titration described in the PARADIGM-HF trial, in order to counter the potential for
hypotension seen in these patients. Treatment guidance
will be needed for patients who are already on other
blood pressure lowering agents. It is unclear how this
would translate into real-world clinical practice.
The TITRATION study, designed to provide additional
supportive information regarding the initiation and uptitration of LCZ696, comprised an open-label run-in
(LCZ696 50 mg bid for 5 days) followed by an 11-week,
double-blind randomized period (Figure 3). The primary
objective was to assess the safety and tolerability of initiating and up-titrating LCZ696 from 50 mg bid to a target
dose of 200 mg bid over a 3-(Condensed) versus 6-week
(Conservative) period in patients with HFrEF. The results
show that LCZ696 demonstrated an acceptable safety

What is the effect of LCZ696 on renal impairment?
The effects of LCZ696 on patients with renal impairment are of interest because NEP inhibition is expected
to improve kidney function.34 This idea is supported by
data from the PARADIGM-HF trial where elevated serum
creatinine levels (³ 2.5 mg/dl) were found in fewer patients in the LCZ696 arm in comparison to the enalapril
arm, although no significant difference in proportions of
patients with a decline in renal function [based on estimated glomerular filtration rate (GFR)] were found.19 Although it can be hypothesized that a greater hypotensive effect of LCZ696 might impair renal perfusion,
clinically important increases in the serum creatinine
level and discontinuation of the study drug because of
renal impairment were less frequent in the LCZ696
group than in the enalapril group.26
Patients in PARADIGM-HF had a lower risk of hyperkalemia. Natriuretic peptides are known to have an impact on electrolyte/fluid balance by increasing renal
blood flow and GFR, further optimizing renal function.35
The increase in permeability co-efficient of the glomerular basement membrane reflected by the increase in the
filtration fraction and altered pore size alters the flow of
serum and plasma into the renal tubule. The PARADIGM-HF trial had strict criteria for the inclusion of patients based on GFR. Patients with an estimated GFR <
30 mL/min were not included in the trial. However, the
PARAGON-HF trial has more relaxed criteria where patients with an estimated GFR as low as 25 mL/min will
be allowed to continue on LCZ696 in the active run-in
period. However, in the absence of specific guidelines,
393
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Figure 3. Study design of TITRATION study.

and tolerability profile regardless of the up-titration regimen. After excluding non-adverse event or death-related
discontinuations, > 76% of patients achieved and maintained the target dose of LCZ696 200 mg bid for 12
weeks. Achievement of target dose was possible even in
patients who required dose interruption or down-titration during the study period. Also, the rate of adverse
events was lower than in the PARADIGM-HF trial.36
Another potential limitation is patients without elevated NP levels were not enrolled in this study, so we
cannot confirm if this patient population would still benefit as much as those who have elevated NP levels.

on central aortic pressures and arterial stiffness in elderly hypertensive patients.

Will PARADIGM-HF change the treatment paradigm
for patients with heart failure?
Despite the fact that ACEIs (and when not tolerated,
ARBs) are the standard of care in pharmacological therapy for HfrEF,37 the benefits of LCZ696 over enalapril in
PARADIGM-HF were statistically and clinically compelling. Enalapril is the only ACEI shown to reduce mortality in chronic HFrEF, and the average dose achieved in
PARADIGM-HF was greater than that used in either the
CONSENSUS or SOLVD trials, yet LCZ696 was significantly beneficial.20,38
LCZ696 was also superior to enalapril in reducing
the risk of a first emergency department visit or hospitalization for heart failure. Furthermore, the drug was
also more effective than ACE inhibition alone in decreasing the need for repeated emergency visits and hospitalizations for heart failure. Despite the criticisms levied
against the trial design, the PARADIGMHF-trial highlights the fact that LCZ696 was superior to enalapril in
reducing the risk of symptom progression as well as exerting a favorable effect on the clinical progression of
patients with mild-to-moderate HFrEF.
As Dr. John McMurray states in a recent commentary on LCZ696 “The P-value for the primary endpoint (4
´ 10-7) in PARADIGM-HF is equivalent to having 4-5 trials
each with p < 0.05 (for all-cause mortality, the equivalent number is 2-3 trials). Clearly, the regulatory authorities, guideline committees, payers, and the clinical

THE FUTURE OF LCZ696
Are there any new trials ongoing to answer
additional questions about LCZ696?
The challenges posed by multiple sub-classes of HF
and the lack of adequate evidence in patients with HF with
preserved ejection fraction (HFpEF) led to the design of
the ongoing PARAGON-HF trial (NCT01920711). The purpose of this study was to evaluate the effect of LCZ696
compared to valsartan in the reduction of cardiovascular
death and HF hospitalizations in patients with HFpEF.
LCZ696 has demonstrated its ability in reducing central BP and PP in high-risk older patients with systolic
hypertension and an increased pulse pressure as compared to olmesartan. PARAMETER is a multicenter, randomized, double-blind, active-controlled, 52-week study
to evaluate the safety and efficacy of an LCZ696 regimen
Acta Cardiol Sin 2016;32:387-396
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plasma extravasation in the rat. J Cardiovasc Pharmacol 2011;
57:495-504.
17. Ruilope LM, Dukat A, Böhm M, et al. Blood-pressure reduction
with LCZ696, a novel dual-acting inhibitor of the angiotensin II

community have to decide what they make of the efficacy, safety, and cost-effectiveness of LCZ696, but it may
be that ultimately ARNIs replace ACEIs/ARBs as one of
the cornerstones of drug treatment for HFrEF.”39

Is LCZ696 cost effective as compared to other
medications for chronic heart failure?
Recently, the Institute for Clinical and Economic Review (ICER) released a new report that evaluates the
long-term cost-effectiveness of LCZ696 use. 40 The analysis states that there is a “moderate certainty that
LCZ696 provides a small to substantial net health benefit compared to the current standard of care in patients
with chronic HF”. Additional studies are ongoing to evaluate this question.

CONCLUSIONS
The approval of LCZ696 for the management of patients with HFREF will lead to increased survival rates
and reductions in the rate of hospitalizations. The introduction of LCZ696 into routine clinical care, while dependent on the regulatory approvals in various countries as well as acceptance by physicians, payers and patients, still heralds a new era in the treatment of patients with HFrEF.
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