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tension and angioedema (low quality of evidence) was shown. There was no statisti-

Email: elodie.charuel@uca.fr; helene. cal difference for the risk of hyperkalemia or worsening renal function. There was a
vaillant_roussel@uca.fr protective RR (0.50 [0.34, 0.75]) for worsening renal function for patients with HFpEF,
Funding information with a high quality of evidence despite similar absolute numbers (1.4% vs. 2.8%). To

No financial support was received and this

. 8 keep in mind for shared decision-making, sacubitril/valsartan reduces all-cause mor-
work was carried out by academics.

tality in HFrEF patients but for HFpEF further data are needed. Take into considera-

tion the small number of studies to date to assess the risks.

KEYWORDS
decision making shared, general practice, heart failure, sacubitril-valsartan, systematic review

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; CHF, chronic heart failure; Cl, confidence interval; GRADE, Grading of Recommendations Assessment, Development and
Evaluation; HFpEF, heart failure patients with preserved ejection fraction; HFrEF, heart failure patients with reduced ejection fraction; LVEF, left ventricular ejection fraction; NNH,
number needed to harm; NNT, number needed to treat; NYHA, New York Health Association; RCT, randomized controlled trial; RoB2, version 2 of the Cochrane tool for assessing risk of
bias in randomized trials; RR, risk ratio.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2021 The Authors. Pharmacology Research & Perspectives published by British Pharmacological Society and American Society for Pharmacology and
Experimental Therapeutics and John Wiley & Sons Ltd.

Pharmacol Res Perspect. 2021;9:¢00844. wileyonlinelibrary.com/journal/prp2 10of 10
https://doi.org/10.1002/prp2.844


www.wileyonlinelibrary.com/journal/prp2
mailto:﻿
https://orcid.org/0000-0002-7070-1406
https://orcid.org/0000-0001-6307-2376
mailto:﻿
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:elodie.charuel@uca.fr
mailto:helene.vaillant_roussel@uca.fr
mailto:helene.vaillant_roussel@uca.fr

CHARUEL ET AL.

20of 10 @
4LI I : I PHARMACOLOEIC’“

INTRODUCTION

The prevalence of chronic heart failure (CHF) is up to 1%-2% of the
adult population in developed countries, rising to >10% after the age
of 70.1

The European Society of Cardiology updated its guidelines for the
management of heart failure in 2016, introducing a new drug class
in the therapeutic algorithm, LCZ696, represented by Entresto®. It is
a combination of a neprilysin inhibitor, sacubitril, with valsartan, an
angiotensin receptor blocker. Inhibition of neprilysin increases the
levels of vasoactive peptides and decreases vasoconstriction, sodium
retention, and maladaptive remodeling. Valsartan was chosen to be
combined with to inhibit the renin-angiotensin system and minimized
the risk of serious angioedema in comparison with ACE inhibitors.?

This new drug is proposed as a replacement for an angiotensin
converting enzyme inhibitor (ACEl) when patients with heart failure
with reduced ejection fraction (HFrEF) remain symptomatic (class Il-
11l of the New York Health Association (NYHA) classification) despite
optimal treatment including a beta-blocker, ACEI and mineralocorti-
coid antagonist.

This drugis still relatively new and is being tested in several popu-
lations. We are interested in patients with HFrEF and those with pre-
served ejection fraction (HFpEF). These patient populations differ
with regard to underlying aetiologies, demographics, co-morbidities,
and response to therapies.! In a shared decision-making process,
data are required on what can be expected from treatment in terms
of size of effect, especially on important patient outcomes.>*

We conducted a systematic review of the literature in which
the benefit-risk balance of sacubitril/valsartan is evaluated in CHF,
based on double-blind randomized controlled trials with a focus on

important patient outcomes.

2 | MATERIALS AND METHODS

2.1 | Databases and inclusion criteria

A systematic review was conducted using Medline, the Cochrane
Central Register of Controlled Trials (CENTRAL), and Embase. The
search strategy was developed with an experienced medical univer-
sity librarian (NPD). The strategy consisted of the following MeSH
terms: “heart failure,” “heart failure, systolic,” “heart failure, diastolic,”
“dyspnea, paroxysmal,” “edema, cardiac,” “cardio-renal syndrome,,
“LCZ696,” “LBQ657" (an active metabolite of sacubitril), “neprilysin
inhibitor” or “Entresto” or “valsartan and sacubitril.” The search equa-
tions are available in the appendices (Appendix S1, Search Equation).
The strategies for Medline, CENTRAL, and Embase were first re-
quested on April 24, 2018. An update was carried out on October 17,
2019, owing to the publication of new relevant data including a large-
scale trial involving patients with HFpEF.” The articles were analyzed
in parallel independently by two investigators (EC and SB). In cases
of disagreement, a consensus was sought, with additional analysis by
the third and fourth investigators (HVR and SBG).

The inclusion criteria were: double-blind randomized controlled
trials (RCTs), sacubitril/valsartan versus placebo or reference mol-
ecule, patients 218 years, patients treated for CHF, and English or
French language. The articles were screened by title and then by ab-
stract. We used an eligibility form based on the selection criteria and
read the full text of potentially relevant articles to assess their eligi-
bility independently. The data were then extracted from the included
studies and integrated into an Excel data table. For each parameter,
the total number of events was collected for each arm. This article
presents results separately for patients with HFrEF and those with
HFpEF. This study was performed in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA
2020 checklist) statement (Appendix S2, PRISMA checklist).®

2.2 | Outcomes and evaluation of studies

In terms of benefits, the primary outcome was all-cause mortal-
ity. For adverse effects, the primary outcome was the occurrence
of: hypotension, angioedema, hyperkalemia, or renal insufficiency.
Secondary endpoints were cardiovascular mortality, hospitalization
for heart failure, hospitalization for any cause, or hospitalization for
cardiovascular causes. The occurrence of outcomes over time was
specified according to the available data. Where necessary, the au-
thors of the included articles were contacted by e-mail to obtain ad-
ditional data.

The quality of the included articles was assessed using items
from version 2 of the Cochrane tool for assessing risk of bias in ran-
domized trials (RoB 2),” by two independent authors (EC and HVR).
Protocols and supplementary files were used to assess the risk of
bias if they were available. An assessment was conducted for each
trial for each outcome concerning the following five domains: ran-
domization process, deviations from intended interventions, miss-
ing outcome data, measurement of the outcome, and selection of
the reported result. For each domain, the risk of bias was rated as
“high,” “some concerns,” or “low” according to the algorithms that
map responses to signaling questions onto a proposed risk-of-bias
judgment, in order to obtain an overall risk of bias for each specific

outcome: low risk of bias, some concerns, high risk of bias.

2.3 | Statistical analysis

Statistical analyses were performed using RevMan 5.4. All outcomes
described in the studies were dichotomous variables (death, side
effects, etc.) or censored events. The characteristics of the stud-
ies were summarized and presented as means + standard deviation
and number (%). Relative risks (RRs) were calculated with 95% con-
fidence intervals (Cls). The analysis was performed using a fixed-
effects model. Statistical heterogeneity among trials was assessed
by examining forest plots, confidence intervals, and heterogeneity
tests based on the most commonly used criterion for measuring
the significance of heterogeneity between studies, namely the /I?
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statistic. Values of I? range from 0% to 100%, being considered low
at 25%, modest at 25%-50%, and high at 50%. Statistical analysis for
the mortality outcome was performed according to the duration of
follow-up. When mortality was expressed in studies as survival (i.e.,
censored data), it was verified that the hazard ratio could replace the
RR, especially when considering numbers lost to follow-up. The type
| error was set at 5% for all statistical analyses. The number needed
to treat (NNT) was expected to be calculated if the follow-up dura-
tions were comparable.

The level of evidence of the meta-analysis results was assessed
using the GRADE® approach and was rated as high, moderate, low,
or very low. For assessments of the overall quality of evidence for
each outcome that included pooled data from RCTs only, we down-
graded the evidence from ‘high quality’ by one level for serious (or
by two for very serious) study limitations (risk of bias), indirectness
of evidence, serious inconsistency, imprecision of effect estimates,
or potential publication bias. Publication bias was expected to be
represented as a funnel plot if the number of studies was sufficient.”
This study was registered in the PROSPERO registry under the ref-
erence number CRD42018100474.

3 | RESULTS
The PRISMA diagram (Figure 1) gives the details of study inclu-
sion. Out of 2082 articles analyzed, 5 were finally included.>*013

Characteristics of the included studies are shown in Table 1.
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3.1 | HFrEF patients

3.1.1 | Benefits
For the primary outcome, all-cause mortality data are shown in
Figure 2. For all-cause mortality (two RCTs, 9280 patients), the RR
was 0.85 [0.78, 0.93] and the absolute numbers were roughly 16%
on sacubitril/valsartan and 18% on placebo. The number needed to
treat to avoid one death was 89 for a 27 months treatment duration
in the PARADIGM-HF study and the NNT was 35 for 2 months in
the PIONEER-HF study. Based on assessment of the risk of bias,
the two studies were of good quality for this outcome. Under the
GRADE approach the evidence was of moderate quality owing to
potential publication bias (Table 2). Two RCTs were excluded from
our analysis because they were not published in a peer reviewed
journal at the time of our review, and these presented all-cause mor-
tality data in the trial registry ClinicalTrial.gov.}*® The small number
of RCTs prevented us from presenting an informative funnel plot.
First hospitalization for worsening heart failure was analyzed as
a secondary outcome, for the same two RCTs (Figure 2). The NNT to
avoid one hospitalization for heart failure was 36 in PARADIGM-HF
study with a treatment during 27 months and 17 in the PIONEER-HF
study for a 2 months treatment duration. The RR was 0.80 [0.72,
0.89] and the absolute numbers were about 12% on sacubitril/val-
sartan and 15% on enalapril. The risk bias assessment found a low
overall risk of bias for the two studies. The GRADE approach found

a moderate quality because of serious inconsistency (1> was 66%).
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FIGURE 1 PRISMA diagram
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TABLE 1 Characteristics of the included studies

Mean duration

follow-up Primary outcomes of the RR
(months) ECR All-cause mortality
27 Death from cardiovascular  0.86 [0.78, 0,94]
causes or
hospitalization for
heart failure
2 Time-averaged 0.67[0.30, 1.47]
proportional change in
NT-proBNP
3 Central aortic stiffness N.A.
85 Hospitalizations for heart ~ 0.97 [0.85, 1.12]
failure and death from
cardiovascular causes
8 Change in NT-proBNP 0.51[0.05, 5.57]

Studies are classified by HF population type and number of patients included. N.A., Non-available; NT-proBNP, N-terminal pro-B-type natriuretic

Included studies Drug Control Patients  Population

PARADIGM-HF, Sacubitril/ Enalapril 8442 HFrEF
2014 Valsartan

PIONEER-HF, 2019  Sacubitril/ Enalapril 882 HFrEF

Valsartan

EVALUATE-HF, Sacubitril/ Enalapril 464 HFrEF
2019 Valsartan

PARAGON-HF, Sacubitril/ Valsartan 4822 HFpEF
2019 Valsartan

PARAMOUNT-HF, Sacubitril/ Valsartan 149 HFpEF
2012 Valsartan

peptide.

3.1.2 | Adverse events

The measured adverse events are shown in Figure 2. Three RCTs (9777
patients) had available data for worsening renal function and hyper-
kalemia and showed no significant difference, with RR of 0.89 [0.73,
1.09] and 0.96 [0.88, 1.05] between sacubitril/valsartan and enalapril
groups, respectively. The absolute numbers were about 3%-4% for
worsening renal function and 16% for hyperkalemia. For the risk of
symptomatic hypotension and angioedema, the same three RCTs had
data for 9744 patients. In the only study showing a significant risk of
hypotension, PARADIGM-HF study, the number needed to harm was
21, with a follow-up duration of 27 months. The absolute numbers for
symptomatic hypotension were roughly 13% on sacubitril/valsartan
and 9% on enalapril, with 0.5% on sacubitril/valsartan and 0.2% on
enalapril for angioedema. The risk of bias for these four outcomes was
low. The quality of evidence was low for hypotension and angioedema
(Table 2). Regarding the risk of congestive heart failure events, two
RCTs (9313 patients) contained available data. The meta-analysis found
aRR0of0.89[0.72,1.11], and I? was 75%. The risk of bias was uncertain
for one RCT (PARADIGM-HF 2014) for this outcome because of the
lack of information in the analysis of these data, which were not pre-
sented in the main article but in an appendix. The quality of evidence

for this outcome was very low (Table 2).

3.2 | HFpEF patients

3.2.1 | Benefits

For patients with HFpEF, the primary outcome, all-cause mortal-
ity, was reported in two RCTs (Figure 3): PARAMOUT-HF and
PARAGON-HF, representing 5097 patients. The meta-analysis
showed no statistical difference (RR 0.97 [0.85, 1.11]). The absolute

numbers were roughly 13% on sacubitril/valsartan and 14% on val-
sartan. The overall risk of bias was low for these two RCTs for this
specific outcome.

3.2.2 | Adverse events

All adverse events in the HFpEF patient population are presented in
Figure 3. With regard to worsening renal function, the meta-analysis
reported a protective RR: 0.50 [0.34, 0.75] for data from 5097 pa-
tients. The absolute numbers were 1.4% on sacubitril/valsartan and
2.8% on valsartan. The PARAGON-HF study found a significant dif-
ference with a RR: 0.51 [0.34, 0.78], the NNT is 77 with 35 months
of follow-up. We found a low overall risk of bias for the two RCTs
for this specific outcome. The GRADE assessment found a high qual-
ity of evidence. The difference was not statistically significant for the
risk of hyperkalemia (RR 0.88 [0.77, 1.01]). The risk of bias was un-
certain for PARAGON-HF for hyperkalemia because of missing out-
come data. The assessment of the quality of evidence found this to be
low. Regarding the risk of angioedema and symptomatic hypotension,
for the same two RCTs (5097 patients), the meta-analysis reported
an excess risk (respectively RR 3.43 [1.20, 9.78] and RR 1.43 [1.24,
1.65]) with the following absolute numbers: about 0.6% on sacubitril/
valsartan and 0.2% on valsartan for angioedema events, and about
16% on sacubitril/valsartan versus 11% for symptomatic hypotension
events. Distinctively, the PARAGON-HF study found a significative
difference for these two outcomes and the number needed to harm
(NNH) was 20 for symptomatic hypotension and 242 for angioedema.
The risk of bias for this outcome was low in the two RCTs. The quality
of evidence for these results is moderate for angioedema and high for
symptomatic hypotension. For congestive heart failure events during
the follow-up of the same two RCTs, there was no statistical differ-
ence, with absolute numbers about 3.5% in the two groups.
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sacubitrilivalsartan enalapril Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI ABCDEF
1.1.1 All-causes mortality
PIONEER-HF 2019 10 440 15 441  05%  0.57[0.30,1.47] —T aesees
PARADIGM-HF 2014 711 4187 B35 4212 262%  0.86(0.78, 0.94] aeeees
Subtotal (95% CI) 1627 4653 26.7%  0.85[0.78,0.93] [
Total events 721 850
Heterogeneity: Chi*=0.38, df=1 (P=054); F=0%
Test for overall effect: Z= 3.46 (P = 0.0005)
1.1.2 First hospitalization for worsening heart failure
PIONEER-HF 2019 35 440 61 441  18%  0.58[0.39, 0.85] e aesess
PARADIGM-HF 2014 537 4187 BA3 4212 206%  0.82(0.74,0.91] - aaeees
Subtotal (95% CI) 1627 4653 22.6%  0.80[0.72, 0.89] (]
Total events 572 719
Heterogeneity: Chi*=2.93, df=1 (P=0.09); F= 66%
Test for overall effect: Z=4.29 (P = 0.0001)
1.1.3 Worsening renal function
EVALUATE-HF 2018 12 23 14 233 04%  0.86[0.41,1.83] —
PIONEER-HF 2019 B0 440 65 441 20%  0.93[0.67,1.28] -
PARADIGM-HF 2014 a4 4203 108 4228 34%  0.88[0.67,1.15] ~r
Subtotal (95% CI) 4874 4903  5.9%  0.89[0.73, 1.09] ¢
Tatal events 166 187
Heterogeneity: Chi*=0.07, df=2 (P=0.96); F=0%
Test for overall effect Z=1.11 (P=0.27)
1.1.4 Hyperkalemia
EVALUATE-HF 2018 37 231 30 233 08%  1.24[0.80,1.94] T aesees
PIONEER-HF 2019 51 440 41 441 13%  1.25[0.84,1.84] T aeeees
PARADIGM-HF 2014 674 4203 727 4229 228%  0.83[0.85,1.03] . aeasees
Subtotal (95% CI) 4874 4903 25.0%  0.96 [0.88, 1.05] {
Tatal events 762 798
Heterogeneity: Chi*=3.38, df=2 (P=0.18); F=41%
Test for overall effect: Z=0.86 (P = 0.39)
1.1.5 Symptomatic hypotension
EVALUATE-HF 2018 ] 231 4233 01%  2.27[0.71,7.27) - aesees
PIONEER-HF 2019 56 440 66 441  21%  0.85[0.61,1.18] =T aesees
PARADIGM-HF 2014 588 4187 388 4212 122%  152[1.351.72] - aeeees
Subtotal (95% CI) 4858 4886 14.4%  1.43[1.28, 1.60] 4
Total events 653 458
Heterogeneity: Chi*= 11.17, df= 2 (P = 0.004); F= 82%
Test for overall effect: Z=6.28 (P < 0.00001)
1.1.6 Angioedema
PIONEER-HF 2019 B 440 1 441 0.0% 6.01[0.73, 49.74] .
EVALUATE-HF 2018 ] 231 1233 00%  0.34[0.01,8.21]
PARADIGM-HF 2014 19 4187 10 4212 03%  1.91[0.89, 4.11] —
Subtotal (95% CI) 4858 4886  0.4%  2.05[1.04,4.03] R
Total events 25 12
Heterogeneity: Chi*= 226, df=2 (P=0.32);F=11%
Test for overall effect: Z=2.08 (P =0.04)
1.1.7 Congestive heart failure
PIONEER-HF 20189 3z 440 22 441 07%  1.46([0.86,2.47) — aeseses
PARADIGM-HF 2014 112 4203 140 4229 4.4%  0.80[0.63,1.03] - ®98®
Subtotal (95% CI) 1643 4670 5.1%  0.89[0.72, 1.11] &
Total events 144 162
Heterogeneity: Chi#= 4.02, df= 1 (P = 0.04); F= 75%
Test for overall effect: Z=1.00 (P =0.32)
001 04 10 100

Risk of bias legend

(A) Randomization process

(B) Deviations from intented interventions
(C) Missing outcome data

(D) Measurement of the outcome

(E) Selection of the reported result

(F) Overall hias

FIGURE 2 Forest plot for benefits and adverse effects in heart failure patients with reduced ejection fraction, and bias assessment. Risk

of bias was assessed using the RoB 2 tool

Favours [experimental] Favours [control]
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sacubitrilivalsartan valsartan Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI ABCDEF
2.1.1 All-causes mortality
PARAMOUNT-HF 2012 1 149 2 182  02%  0.51[0.05 557 I B Feeeee
PARAGON-HF 2019 242 2407 3249 2380 208%  0.97(0.85,1.13) " PP
Subtotal (95% Cl) 2556 2541 30.0%  0.97 [0.85, 1.11] [
Total events 343 351
Heterogeneity: Chi*=0.28, df=1 (P=0.60);, F=0%
Test for overall effect: Z=0.43 (P = 0.66)
2.1.2 Worsening renal function
PARAMOUNT-HF 2012 3 149 7 152  06% 044012 1.66] —_— Feeees
PARAGON-HF 2019 33 2407 G4 2389 55%  0.51(0.34,0.79] — aeeeese
Subtotal (95% Cl) 2556 2541 6.1%  0.50[0.34,0.75] &
Total events 36 71
Heterogeneity: Chi®=0.05, df=1 (P =0.83), F=0%
Test for averall effect: Z= 3.38 (P = 0.0007)
2.1.3 Hyperkalemia
PARAMOUNT-HF 2012 12 149 9 152 08%  1.36[0.59,3.13 —_1 Feaeeee
PARAGON-HF 2019 316 2386 361 2367 308%  0.87[0.76,1.00] a [ 1 BN 1 1§
Subtotal (95% Cl) 2535 2519 31.7%  0.88[0.77, 1.01]
Total events 328 370
Heterogeneity: Chi*=1.08, df=1 (P =0.30), F= 8%
Test for averall effect: Z=1.81 (P=0.07)
214 Symptomatic hypotension
PARAMOUNT-HF 2012 28 149 27 152 23%  1.06[0.66,1.71] —— Feereee
PARAGON-HF 2019 380 2407 257 2389 220%  1.47[1.27,1.70] = Faeeee
Subtotal (95% Cl) 2556 2541 24.3%  1.43[1.24, 1.65] ¢
Total events 408 284
Heterogeneity: Chi*= 1.64, df=1 (P = 0.20); F= 39%
Testfor overall effect Z= 4.96 (P < 0.00001)
2.1.5 Angioedema
PARAMOUNT-HF 2012 1 149 0 152  00% 3.06[0.13 7457 aresee
PARAGON-HF 2019 14 2407 4 2389 0.3% 3.47[1.1510.54] ——— Feeeee
Subtotal (95% Cl) 2556 2541  0.4%  3.43[1.20,9.78] e
Total events 15 4
Heterogeneity: Chi*=0.01, df=1 (P=0.94); F= 0%
Testfor overall effect Z= 2.30 (P = 0.02)
2.1.6 Congestive heart failure
PARAMOUNT-HF 2012 4 149 6 152 05%  0.68[0.20,2.36] —_—T Feeeee
PARAGON-HF 2019 86 2419 83 2402 71%  1.03[0.77,1.38] T+ L1 1 1 RE(Y
Subtotal (95% Cl) 2568 2554  7.6%  1.01[0.75, 1.34] 3
Total events 90 a9
Heterogeneity: Chi*=0.40, df=1 (P=053), F=0%
Test for averall effect: Z=0.04 (P =0.97)
Risk of hias legend 10_01 0?1 1=0 100:

(A) Randomization process

(B) Deviations from intented interventions
(C) Missing outcome data

(D) Measurement of the outcome

(E) Selection of the reported result

(F) Overall bias

Favours [experimental] Favours [control]

FIGURE 3 Forest plot for benefits and adverse effects in heart failure patients with preserved ejection fraction, and bias assessment.

Risk of bias was assessed using the RoB 2 tool
4 | DISCUSSION
4.1 | Summary

The absolute numbers for all-cause mortality in patients with HFrEF
were 16% on sacubitril/valsartan and 18% on placebo, with a RR of
0.85 [0.78, 0.93]. The two studies were of good quality for this out-
come and this result had a moderate quality of evidence, following
the GRADE approach. For the 5097 patients with HFpEF included in

the two studies, the meta-analysis showed no statistical difference,
with a RR 0.97 [0.85, 1.11] for this primary outcome.

Regarding adverse events, for patients with HFrEF the statistical
analysis showed an increased risk of symptomatic hypotension and
angioedema, but the absolute numbers were similar for angioedema
and the quality of evidence for these outcomes was low. There was
no statistical difference for the risk of hyperkalemia or worsening
renal function in this population. For patients with HFpEF, the meta-
analysis reported a protective RR (0.50 [0.34, 0.75]) for worsening
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renal function and, despite similar absolute numbers (1.4% on sacu-
bitril/valsartan and 2.8% on valsartan), we noted a high quality of
evidence. There was a statistical excess risk of angioedema and
symptomatic hypotension, with absolute numbers approaching 0.6%
on sacubitril/valsartan versus 0.2% on valsartan for angioedema
events, and 16% versus 11% for symptomatic hypotension events,

with a moderate and high quality of evidence, respectively.

4.2 | Strengths and limitations

This review focuses on clinically important patient outcomes and the
need to provide information on beneficial and adverse effects in a
patient-centered approach for shared medical decision-making.*¢”
However, absolute numbers are of interest to general practitioners
(GPs) when presenting an evidence-based evaluation of the benefits
and risks of treatment to their patients. One key feature of our work
was the consideration of adverse events, and again absolute num-
bers seem to be informative, as opposed to NNT.

A health sciences librarian with expertise in literature search
(NPD) established the search parameters, bringing a quality criterion
to this review.'® The data were obtained from three main databases.
It is therefore possible that some RCTs published in other databases
or unpublished RCTs may not have been included. However, it has
been shown that the use of databases other than Medline has lit-
tle influence on the results of systematic reviews because >80% of
RCTs are indexed in Medline.'??°

This study also had some limitations. We choose to include all
types of heart failure and to separate populations according to in-
clusion criteria of the studies selected. Two studies which defined an
HFpEF population included a larger population (left ventricular ejec-
tion fraction (LVEF) 245%) than the HFpEF is defined in the 2016 ESC
guidelines (LVEF=50%). No included studies looked at the specific
mid-range heart failure population (left ventricular ejection fraction
between 40% and 50%). The recent inclusion of sacubitril/valsartan in
the pharmacopoeia explains the low number of studies and suggests
that the evaluation of this drug requires more data to be published.
The few studies included did not permit us to produce funnel plots.
We found RCTs that had not been published in peer-reviewed journals
with data for our outcomes of interest, which were available in regis-
tries such as clinicaltrial.gov. The existence of such unpublished data
gives rise to fears of possible publication bias. One of the main limita-
tions of the study stems from its meta-analytic nature: a meta-analysis
is subject to the biases of each of the studies it includes. For example,
a run-in period, as used in the PARADIGM-HF, limits the evaluation
of adverse events because patients who experience adverse events
early on are excluded during this period prior to randomization.

4.3 | Comparison with existing literature

To the best of our knowledge, no other systematic review concern-
ing sacubitril/valsartan in HF existed before we began our work, and

at the time of the declaration of our protocol on the Prospero regis-
try, no other similar work was reported. However, Zhang et al. pub-
lished similar research in August 2020.% They surveyed the three
main databases as well as clinical trial.gov with similar keywords
and included six RCTs: the five included in our work and the PRIME
study by Kang et al. (2019).2? This last record was excluded from
our systematic review because the population, patients with mitral
regurgitation, was too specific and the RCT was designed to assess
echocardiographic criteria for primary and secondary outcomes
(change in effective regurgitant area of functional mitral regurgi-
tation). However, the results are similar in terms of effectiveness
on mortality, with an odds ratio (OR) reaching 0.83 [0.74, 0.92] for
patients with HFrEF and no significant difference in patients with
HFpEF, although an OR cannot provide a representative effect size.
The findings for adverse effects pooled the patients with HFrEF and
HFpEF. This combination supposes that these two populations react
in the same way to sacubitril/valsartan. However, HFrEF and HFpEF
represent diverse phenotypes of demography, clinical presentation,
etiology, and outcomes.?® Patients with HFpEF are older, more often
women, and more commonly have a history of hypertension and
atrial fibrillation.! In addition, we provide an accurate analysis of the
risk of bias by criterion, as recommended by the latest version of the
Cochrane bias risk assessment tool: the ROB 2. Our meta-analysis
also differs by providing an assessment of the quality of evidence of
each of the results, following the GRADE approach. It seems crucial
to take these parameters into account when determining the ex-
tent to which it is possible to rely on a given result. While we were
finalizing our article, the review of Nielsen et al. was published in
November, 2020.24 Our study differs by a more rigorous selection
of studies and direct clinical patient outcomes and an evaluation of
the risk of bias based on the most recent version of the Cochrane
tool (RoB2) and a criterion-by-criterion assessment as recommended
(and not in a global way, per study).

With regard to our results for renal function, the meta-analysis
of Spannella et al.? supports the role of sacubitril/valsartan in pres-
ervation of renal function, especially in older patients and patients
with HF with preserved ejection fraction, a result that needs further

investigation.

5 | CONCLUSION

This study provides clinical evidence that enables GPs to discuss the
risk/benefit balance of prescribing sacubitril/valsartan to their pa-
tients with HFrEF, thus promoting a patient-centered approach in a
shared medical decision-making process. To keep in mind for shared
decision-making, sacubitril/valsartan reduces all-cause mortality in
HFrEF patients but for HFpEF further data are needed. Take into
consideration the small number of studies to date to assess the risks.
The quality of evidence under the GRADE approach for the evalu-
ation criteria relevant to this work was high to very low. In other
words, further research is likely to have a significant impact on the
results and could alter the assessment of the effects (benefits or
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risks). As a consequence, the results of our review should be treated
with caution and may be modified as a result of new data obtained
from RCTs.

NOMENCLATURE OF TARGETS AND LIGANDS

Key protein targets and ligands in this article are hyperlinked
to corresponding entries
org, the common portal for data from the IUPHAR/BPS Guide to
PHARMACOLOGY (Harding et al., 2018),%® and are permanently
archived in the Concise Guide to PHARMACOLOGY 2019/20
(Alexander et al., 2019).2

in http://www.guidetopharmacology.
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