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Introduction
Pardeep S Jhund, John J V McMurray

doi:10.5837/bjc.2019.s01

Br J Cardiol 2019;26(suppl1):S3

Sacubitril/valsartan has been widely used 
for the treatment of chronic heart failure 

with reduced left ventricular ejection fraction 
(HFrEF), following the publication of updated 
guidance from the National Institute for Health 
and Care Excellence in 2016. This series of 
articles summarises the current evidence base 
for the use of sacubitril/valsartan, and reviews 
initial experience of initiating this treatment 
from heart failure teams at major centres 
around the UK.

The PARADIGM-HF (Prospective Comparison 
of ARNI With ACEI to Determine Impact 
on Global Mortality and Morbidity in Heart 
Failure) study is the key randomised-
controlled trial that underpins the clinical use 
of sacubitril/valsartan, which demonstrated 
significantly improved clinical outcomes 
in patients with HFrEF, in comparison 
with angiotensin-converting enzyme (ACE) 
inhibition.1 Patients with HFrEF in the 
routine-care setting represent a clinically 
heterogeneous population, with a high 
incidence of comorbidities. Our first article 
dives deep into the PARADIGM-HF data, and 
presents the results of key subgroup analyses 
that support the use of sacubitril/valsartan in 
a broad range of patients with HFrEF.

We then present two papers from Hampshire 
(Portsmouth Hospitals) and Warwickshire 
(University Hospital Coventry and 
Warwickshire) looking at real-world experience 
of initiating sacubitril/valsartan for patients 
with HFrEF in major teaching hospitals. 
Following PARADIGM-HF, these two papers 
describing real-world experiences show 
that successful initiation and maintenance 
treatment with sacubitril/valsartan is 
feasible in clinics led by specialist HF nurse 
prescribers in the routine-care setting.

Any evidence-based treatment can only 
transform patients’ lives if it is prescribed 
correctly. Two more papers, from Kent 
(Medway Community Healthcare) and 

Northern Ireland (Dungannon, Co. Down) 
illustrate the benefits for patients and 
healthcare practitioners of embedding 
protocols and guideline-driven local guidance 
throughout the multi-disciplinary heart failure 
care team. This approach should extend to 
other key stakeholders, such as the hospital 
pharmacists. Effective communication 
between these stakeholders was an important 
factor in supporting patients to remain on 
sacubitril/valsartan treatment.

Together, these articles provide examples of 
an evidence-based and pragmatic framework 
for initiating and maintaining sacubitril/
valsartan treatment successfully into the care 
of people with HFrEF, in a manner consistent 
with current guidelines. On behalf of all of our 
authors, we hope you find it interesting and 
useful in your own clinical practice •
Conflicts of interest
PSJ and JJVM are employees of the University of 
Glasgow, and the University of Glasgow has been 
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Applying PARADIGM-HF to the use 
of sacubitril/valsartan in clinical 
practice
Pardeep S Jhund, John J V McMurray

The PARADIGM-HF trial 
demonstrated that sacubitril/

valsartan reduces morbidity and 
mortality in patients with heart failure 
with reduced ejection fraction (HFrEF) 
and that it improves quality of life at 
acceptable levels of cost. This review 
will examine the guidelines and 
secondary analyses of PARADIGM-
HF that may help the heart failure 
team, responsible for a patient’s care, 
make an informed decision on the 
appropriate use of sacubitril/valsartan 
in clinical practice.

doi: 10.5837/bjc.2019.s02

Br J Cardiol 2019;26(suppl 1):S4–S8

Key words
angiotensin-converting enzyme (ACE) inhibitors, 
angiotensin receptor blockers, heart failure, 
LCZ696, neprilysin, reduced ejection fraction, 
sacubitril/valsartan

Introduction
The PARADIGM-HF (Prospective Comparison 
of ARNI With ACEI to Determine Impact on 
Global Mortality and Morbidity in Heart Failure) 
trial demonstrated that the angiotensin receptor/
neprilysin inhibitor (ARNI), sacubitril/valsartan 
(formerly known as LCZ696), was superior to 
enalapril in reducing the occurrence of adverse 
cardiovascular (CV) outcomes in patients with 
heart failure with reduced ejection fraction 
(≤40%; HFrEF).1,2 The trial was terminated 
early, on the advice of the independent safety 
monitoring board, on the basis of clear benefits. 
These included:1

• a 20% relative risk reduction (4.7% 
absolute risk reduction [ARR]) in the 
primary composite end point of CV death 
or hospitalisation for HF (hazard ratio [HR] 

0.80; 95% confidence interval [CI] 0.73 to 
0.87; p<0.001)

• a 20% reduction in CV death (3.2% ARR) 
(HR 0.80; 95%CI 0.71 to 0.89; p<0.001)

• a 21% reduction in HF hospitalisation 
(2.8% ARR) (HR 0.79; 95%CI 0.71 to 
0.89; p<0.001)

• a 16% reduction in all-cause death (2.8% 
ARR) (HR 0.84; 95%CI 0.76 to 0.93; 
p<0.001).

On the basis of these results, the treatment 
has been approved by regulatory authorities 
across the world, and international and 
national guidelines have now incorporated it 
into their treatment algorithms for patients 
with HFrEF (i.e. an ejection fraction of 
≤40%).3–5 The guidelines are broadly similar 
in their recommendations, but each have 
some subtle differences in how they have 
interpreted the trial and, consequently, 
how they have incorporated the drug into 
treatment algorithms. Clinicians are, therefore, 
left to integrate the information on efficacy 
and safety from the PARADIGM-HF trial, 
and reconcile this, with the guidelines and 
clinical practice. This review will examine the 
guidelines and relevant secondary analyses 
of PARADIGM-HF, which may help in guiding 
the appropriate use of sacubitril/valsartan in 
clinical practice.

Sacubitril/valsartan 
in guidelines for the 
management of HFrEF
Although the broad indication for sacubitril/
valsartan is for adult patients with 
symptomatic chronic HFrEF, the guidelines 
have differentially interpreted what constitutes 
a reduced ejection fraction for this particular 
drug (table 1). Although the major guidelines 

define HFrEF as an ejection fraction of ≤40%, 
some guidelines (including the National 
Institute for Health and Care Excellence 
[NICE] in the UK5) have suggested that only 
patients with an ejection fraction ≤35% 
should be prescribed an ARNI (table 1). This 
is because the PARADIGM-HF trial underwent 
a protocol amendment to reduce the ejection 
fraction inclusion criteria from ≤40% to ≤35% 
after approximately one year of the study 
commencing. This amendment was made 
because EMPHASIS-HF (The Eplerenone in 
Mild Patients Hospitalization and Survival 
Study in Heart Failure)6 was published during 
the early phase of PARADIGM-HF and it 
reported an improvement in mortality with the 
mineralocorticoid receptor antagonist (MRA), 
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eplerenone. The investigators anticipated 
that the use of these drugs would increase in 
participants in PARADIGM-HF and event rates 
would fall, therefore, the ejection fraction 
criterion was reduced to enrich the event 
rate of the trial to ensure it would remain 
adequately powered.7

A substantial proportion of patients with 
ejection fraction ≥35% and ≤40% were 
nevertheless included in PARADIGM-HF 
(n=2,056; 24%).7 An analysis showed that 
the clinical benefit of sacubitril/valsartan 
did not vary according to patients’ ejection 
fraction at baseline (figure 1).7 Similarly, 
the guideline from the European Society of 
Cardiology (ESC) suggested that sacubitril/
valsartan should be prescribed to patients 
with elevated natriuretic peptides (table 1). 
Although natriuretic peptides were used to 
define a high-risk population for enrolment 
into PARADIGM-HF, there was no difference 
in the effect of sacubitril/valsartan on the 
primary end point by N-terminal pro B-type 
natriuretic peptide (NT-proBNP) levels at 
baseline (figure 1).8

Deciding when to prescribe sacubitril/
valsartan provides a second dilemma for 
clinicians. The NICE guidance suggests 
the drug should be used in place of an 
angiotensin-converting enzyme (ACE) inhibitor 
or an angiotensin receptor blocker (ARB) in 

those with ongoing symptomatic heart failure 
(after a washout period of ≥36 hours for those 
receiving an ACE inhibitor).5 The guidelines 
from the ESC and the Scottish Intercollegiate 
Guidelines Network (SIGN) suggested that 
sacubitril/valsartan should be used when 
the patient is symptomatic despite an ACE 
inhibitor or ARB, beta blocker and MRA.3,9 
The US guideline suggests that it can be 
considered after an ACE inhibitor or ARB and 
beta blocker, either before or after the addition 
of an MRA.4 But which is correct? Should 
an MRA be started first, before switching 
to an ARNI? In PARADIGM-HF, patients 
gained benefit from sacubitril/valsartan 
irrespective of the concurrent use or not of 
MRA therapy (figure 1).10 The lower rates of 
severe hyperkalaemia with sacubitril/valsartan 
may mean that switching to an ARNI before 
starting a MRA may facilitate initiation of the 
MRA (see below).11

Whether to use the drug in patients who 
have not received an ACE inhibitor or ARB 
raises a more difficult issue. The guidelines 
would suggest they should not be considered 
eligible for an ARNI, but both the European 
Medicines Agency12 and the US Food and 
Drug Administration (FDA)13 do not restrict 
the license for sacubitril/valsartan for use in 
patients previously on an ACE inhibitor or an 
ARB. This question cannot be answered with 

a trial (it would be unethical to continue the 
ACE inhibitor-naïve group on an ACE inhibitor 
after four weeks, as the patients would then 
be a candidate for an ARNI), but we can gain 
some insight from other trials and analyses of 
PARADIGM-HF:

• A shorter duration of HF did not reduce the 
benefit from sacubitril/valsartan (figure 1).1 

• In the Safety and Tolerability of Initiating 
LCZ696 in Heart Failure Patients 
(TITRATION) study of dose escalation 
strategies of sacubitril/valsartan, 
approximately 7% of patients were 
ACE inhibitor- or ARB-naïve and rates 
of adverse events were similar to those 
reported in PARADIGM-HF.14

• The beneficial effect of sacubitril/valsartan 
in PARADIGM-HF to delay the time to first 
hospitalisation for heart failure, compared 
to enalapril, was evident at 30 days post-
randomisation.15 Therefore, waiting four 
weeks to up-titrate an ACE inhibitor or 
ARB would deny the patient more effective 
therapy during this time period, and could 
be seen as unnecessarily exposing them to 
a period of greater risk.

There is little evidence regarding the initiation 
of sacubitril/valsartan in patients who have 
been hospitalised with decompensated 
heart failure. Results from the TRANSITION 
(Comparison of Pre- and Post-discharge 
Initiation of LCZ696 Therapy in HFrEF 
Patients After an Acute Decompensation 
Event) study, are expected to help add to 
the evidence base.16 This multi-centre, 
randomised, open-label, parallel-group study, 
compared pre-discharge and post-discharge 
treatment initiation with sacubitril/valsartan 
following haemodynamic stabilisation in 
HFrEF patients hospitalised for an acute 
decompensation event.

Once a decision has been made about 
whether the evidence and guidelines support 
the use of a drug, the clinical team must 
decide if the drug is appropriate, based 
on their assessment of the patient and the 
balance of potential risks and benefits. This is 
often the hardest part of the decision-making 
process, but we describe below a number of 
secondary analyses that can assist the clinical 
team with their decision making.

Table 1. Criteria for prescribing sacubitril/valsartan according to guidelines and major 
regulatory authorities

Ejection fraction Natriuretic peptide NYHA class Prior medications

Guidelines

ESC3 ≤35%* Yes II–IV ACEi or ARB, beta blocker, MRA

ACC/AHA/HFSA4 ≤40% No II–III ACEi or ARB, beta blocker

NICE5 ≤35% No II–IV ACEi or ARB, beta blocker

SIGN9 ≤40% No II–IV ACEi or ARB, beta blocker, MRA

Regulatory authorities

EMA12 ≤40% No II–IV NA

FDA13 ≤40% No II–IV NA

*≤35% in figure and ≤40% in text of ESC guidance

Key: ACC/AHA/HFSA = American College of Cardiology/American Heart Association/Heart Failure Society of America; 
ACEi = angiotensin-converting enzyme inhibitor; ARB = angiotensin II receptor blocker; EMA = European Medicines Agency; 
ESC = European Society of Cardiology; FDA = Food and Drug Administration; MRA = mineralocorticoid receptor antagonist; 
NA = not available from source; NICE = National Institute for Health and Clinical Excellence; NYHA = New York Heart 
Association; SIGN = Scottish Intercollegiate Guideline Network
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Figure 1. Effect of sacubitril/valsartan versus enalapril on the primary and secondary end 
points in PARADIGM-HF and selected subgroups1,7,8,11,17–23

Sacubitril/valsartan better Enalapril better

Primary and secondary end points

CV death/HF hospitalisation

CV death

HF hospitalisation

All-cause death

Treatment effect on the primary end point* by 
selected subgroups

p for  
interaction

Ejection fraction, tertiles 0.87

≤28%

>28% and <33%

≥33%

Baseline NT-proBNP, median (minimum; maximum) 0.35

Quartile 1, 639 (10; 884) 

Quartile 2, 1,197 (885; 1,608)

Quartile 3, 2,170 (1,609; 3,224)

Quartile 4, 5,581 (3,225; 84,178)

MRA 0.11

Yes

No

Duration of HF 0.27

<1 year

1–5 years

>5 years

Age 0.43

<55 years

≥55 years and <65 years

≥65 years and <75 years

≥75 years

Diabetes 0.40

Yes

No

Renal function 0.91

eGFR ≥60 ml/min/1.73 m2

eGFR <60 ml/min/1.73 m2

Systolic blood pressure 0.28

<110 mmHg

≥110 and <120 mmHg

≥120 and <130 mmHg

≥130 and <140 mmHg

≥140 mmHg

Key: *CV death/HF hospitalisation; CV = cardiovascular; eGFR = estimated glomerular filtration rate; HF = heart failure; 
MRA = mineralocorticoid receptor antagonist; NT-proBNP = N-terminal pro B-type natriuretic peptide

Key subgroup analyses from 
PARADIGM-HF
The elderly patient with HF
Comorbidities are often the first aspects of a 
patient’s history that any clinical team has to 
consider when selecting appropriate therapies. 
Prescribers are often wary of elderly patients, 
who in general may not derive the same 
benefit in terms of life-expectancy gains, or 
may experience more adverse side effects, 
compared with younger patients.

In PARADIGM-HF, 18.6% (n=1,563) of 
patients were aged 75 years or over and 7% 
(n=587) were aged 80 years or over.17 Patients 
of all ages benefited similarly from sacubitril/
valsartan compared with enalapril for all of 
the morbidity or mortality outcomes studied 
(figure 1 shows effects on the primary end 
point). Improving quality of life may be a more 
important aim than improving the ‘quantity 
of life’ for elderly patients. Fewer patients 
receiving sacubitril/valsartan experienced a 
decline in quality of life compared with those 
randomised to enalapril,18 and the effect 
of sacubitril/valsartan on quality of life was 
similar across all ages.17 Finally, and perhaps 
most importantly, the rate of adverse events 
(hypotension, renal impairment, hyperkalaemia, 
cough and angioedema) was no different in the 
older versus younger patients.17 Hypotension, 
however, was more common with sacubitril/
valsartan compared to enalapril.

Diabetes
Diabetes mellitus is a common comorbidity 
in HF and is associated with poorer 
outcomes, and diabetes may itself cause renal 
dysfunction. The efficacy of sacubitril/valsartan 
was no different in those with and without 
diabetes (figure 1).1 In a further analysis, 
those patients with diabetes at baseline, over 
time HbA1c fell more in the group randomised 
to sacubitril/valsartan (average reduction of 
0.26%; standard deviation [SD] 1.25) than 
in the enalapril group (0.16%; SD 1.40).19 
In addition, fewer patients in the sacubitril/
valsartan group required initiation of insulin 
versus the enalapril group (HR 0.71; 95%CI 
0.56 to 0.90; p=0.0052).19 Whether this 
is a consequence of greater glucagon-like 
peptide 1 (GLP-1) levels (neprilysin also breaks 
down GLP-1) or simply reflects a greater 
improvement in the severity of HF is unknown.

0.4 0.8 1 1.2 Hazard ratio
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As noted above, renal function is of particular 
concern in those with diabetes, but is 
also an issue in those without diabetes. In 
general, patients with HF have poorer renal 
function, and this is exacerbated by age and 
comorbidities such as diabetes.

Renal function and potassium

The effect of sacubitril/valsartan on 
cardiovascular outcomes did not vary 
according to estimated glomerular filtration 
rate (eGFR) at baseline (figure 1); patients 
with pre-existing chronic kidney disease  
(CKD) (eGFR <60 ml/min/1.73 m2) derived 
the same relative risk reduction as patients 

with normal renal function, with a greater 
reduction in absolute risk.20 Moreover, renal 
function was better preserved in those who 
received sacubitril/valsartan versus enalapril. 
The decline in eGFR between screening and 
the end of follow-up was 7.8 ml/min/1.73 m2 
(95%CI 9.6 to 6.0) in those receiving 
sacubitril/valsartan and 10.2 ml/min/1.73 m2 
(95%CI 12.1 to 8.3) in those randomised to 
enalapril.20 There was a similar preservation  
of renal function over time, even in patients 
with CKD.20

Often co-existing with renal dysfunction, 
hyperkalaemia is a common issue in patients 
with HF who are prescribed drugs acting 
on the renin–angiotensin–aldosterone 
system. This is often a limiting factor in 
initiating such drugs and their up-titration. 
Treatment discontinuation for hyperkalaemia 
was less common with sacubitril/valsartan 
than enalapril in patients in PARADIGM-

HF, although this result was not significant 
(p=0.56).11 Not only were absolute levels of 
serum potassium lower in those randomised 
to sacubitril/valsartan, but rates of severe 
hyperkalaemia (potassium >6.0 mEq/L) were 
also lower in the patients receiving sacubitril/
valsartan and a MRA at baseline than in 
those receiving enalapril and a MRA.11 Rates 
of severe hyperkalaemia were lower in the 
patients randomised to sacubitril/valsartan 
versus enalapril, even after accounting for: 
patients taking a MRA at baseline; or in 
those in whom a MRA was initiated during 
PARADIGM-HF (HR 1.43; 95%CI 1.13 to 
1.81; p=0.003).11

What are the implications for the patient and 
the HF team? Lower serum potassium and 
less hyperkalaemia may mean that patients 
will be more likely to tolerate MRA therapy 
with regards to hyperkalaemia, and that 
those who have not tolerated a MRA due to 
hyperkalaemia in the past may be able to do 
so once sacubitril/valsartan is introduced. 
Renal function and potassium often go hand 
in hand when treating patients, and are linked 
to blood pressure, which we discuss next.

Key messages
• Sacubitril/valsartan reduces 

morbidity and mortality in patients 
with heart failure with reduced 
ejection fraction (HFrEF)

• It improves quality of life at 
acceptable levels of cost

• Guidelines may differ in interpretation 
of the evidence but they are uniform 
in recommending this evidence-
based therapy for patients with 
HFrEF

Blood pressure
The benefit of sacubitril/valsartan was 
consistent regardless of starting blood 
pressure (figure 1), although blood pressure 
is reduced more with sacubitril/valsartan 
than with enalapril.21 The incidence of 
permanent discontinuation of therapy due to 
hypotension during the study for sacubitril/
valsartan was 0.9% compared to 0.7%, for 
enalapril (p=0.38).1 There was also more 
symptomatic hypotension in the sacubitril/
valsartan group (14%) versus the enalapril 
group (9%, p<0.001).1 Although this side 
effect can be managed (in much the same 
way as when it occurs with ACE inhibitors or 
ARBs3), the clinical team faced with a patient 
whose blood pressure has fallen (without 
symptoms of hypotension) must make the 
decision on whether to continue the drug. 
Falling blood pressure is a marker of poor 
prognosis in patients with HFrEF and the 

Summary of Product Characteristics states 
that sacubitril/valsartan should not be initiated 
in patients unless systolic blood pressure is 
≥100 mmHg.12

Two further analyses from PARADIGM-HF 
explored this potentially important side effect 
and reported findings that may assist decision-
making. Patients were examined according to 
whether they had higher or lower systolic blood 
pressure (cut-off 100 mmHg) at baseline and 
at four months after randomisation to enalapril 
or sacubitril/valsartan. Compared to enalapril, 
the benefit of sacubitril/valsartan was consistent 
across all baseline systolic blood pressure 
categories for all clinical outcomes (although 
patients with a lower sytolic blood pressure 
at randomisation were still at higher risk than 
those with a higher systolic blood pressure).21 
A second analysis examined survival following 
the report of an adverse event for hypotension 
in PARADIGM-HF.22 The incidence of death 
was lower in those patients with an episode 
of hypotension who were receiving sacubitril/
valsartan compared with those who received 
enalapril (p=0.011).

Does sacubitril/valsartan represent 
value for money?
While the above data can reassure the 
HF team that the drug has a favourable 
risk/benefit profile, in a cost-constrained 
healthcare system, such as the UK National 
Health Service (NHS), we have a duty to 
ensure that the treatments we use are also 
good value for money. A cost-effectiveness 
analysis of sacubitril/valsartan, based on 
the risk of CV mortality in the UK, reported 
that the cost per quality-adjusted life-year 

‘We have a duty to ensure that the treatments 
we use are also good value for money’

©
12

3
rf.com



Copyright Medinews 
(Cardiology) Limited 
Reproduction Prohibited

Copyright Medinews 
(Cardiology) Limited 
Reproduction Prohibited

Copyright Medinews (Cardiology) Limited Reproduction Prohibited
Co

py
rig

ht
 M

ed
in

ew
s 

(C
ar

di
ol

og
y)

 L
im

ite
d 

R
ep

ro
du

ct
io

n 
Pr

oh
ib

ite
d

S8 | The British Journal of Cardiology | July–September 2019 | Volume 26 Supplement 1

SPONSORED SUPPLEMENT

(QaLY) gained with sacubitril/valsartan 
versus enalapril was £17,100, which is below 
the usual threshold of £20,000 per QaLY 
for defining a cost-effective treatment.23 
Similar findings have been reported from 
the perspective of multiple other healthcare 
systems and countries.

Conclusion
Sacubitril/valsartan reduces morbidity and 
mortality in patients with symptomatic 
chronic HFrEF and improves quality of life at 
acceptable levels of cost. The findings of the 
PARADIGM-HF trial apply to a wide range 
of patients with HFrEF.24 While there are 
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some side effects with the drug, these tend 
to be less prevalent than with enalapril, with 
the exception of hypotension, and can be 
managed in the same way. Guidelines differ 
slightly in their interpretation of the clinical 
evidence base for sacubitril/valsartan, but they 
are uniform in recommending the use of this 
effective therapy within the management of 
patients with HFrEF • 
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Sacubitril/valsartan has been 
approved for use by the National 

Institute for Health and Care 
Excellence (NICE) as an alternative 
to angiotensin-converting enzyme 
(ACE) inhibitors/angiotensin receptor 
blockers (ARB) in adult patients with 
symptomatic chronic heart failure with 
reduced ejection fraction (HFrEF). 
We report our clinical experience of 
the use of sacubitril/valsartan in 140 
patients with HFrEF in a retrospective 
analysis from a major UK centre. 
Up-titration to the target dose was 
achieved in 55% (n=77), and New 
York Heart Association class improved 
in 31% (n=43). A symptomatic fall 
in systolic blood pressure of >10 
mmHg prevented up-titration in 31% 
(n=44). Heart failure (HF)-related 
admissions occurred in 6% of patients 
at both six months (n=8/140) and 
one year (n=4/68), with a mortality 
of 4% (n=5/140) and 7% (n=5/68), 
respectively. Renal function worsened 
in 10.7% (n=15/140). Sacubitril/
valsartan was withdrawn for adverse 
events in 8% (n=11/140). Sacubitril/
valsartan was well tolerated 
and improved HF outcomes and 
symptoms, but 45% (n=63/140) were 
unable to achieve the target dose.

doi: 10.5837/bjc.2019.s03

Br J Cardiol 2019;26(suppl 1):S9–S14

Key words
community cardiology, delivery of care, heart failure 
treatment, heart failure with reduced ejection 
fraction, sacubitril/valsartan

Early clinical experience with 
sacubitril/valsartan from a 
large UK tertiary centre

Introduction
Much progress has been made over the last 
30 years in the discovery of evidence-based 
pharmacological treatments that improve 
morbidity and mortality in people with heart 
failure with reduced left ventricular ejection 
fraction (HFrEF). Landmark trials first 
established angiotensin-converting enzyme 
(ACE) inhibitors as the mainstay therapy 
for heart failure (HF),1-3 with angiotensin 
II receptor blockers (ARB) subsequently 
demonstrating similar benefits for patients 
intolerant to ACE inhibitors.4 Further 
trials reported improved outcomes with 
mineralocorticoid receptor antagonists (MRA) 
used together with ACE inhibitors in HFrEF.5,6

Recently, the PARADIGM-HF (Prospective 
Comparison of ARNI With ACEI to Determine 
Impact on Global Mortality and Morbidity 
in Heart Failure) trial demonstrated reduced 
overall mortality by 16% (absolute risk 
reduction [ARR] 2.85) and cardiovascular 
(CV) mortality by 20% (ARR 3.2%) with 
sacubitril/valsartan (SV) compared with 
enalapril alone.7 These benefits were likely 
due, in part, to inhibition by sacubitril of 
neutral endopeptidases (neprilysin), leading 
to increased levels of endogenous vasoactive 
peptides, including bradykinin, adrenomedullin 
and natriuretic peptides, which facilitate 
sodium excretion and vasodilation, and 
prevent adverse remodelling.8

The UK National Institute for Health and 

Care Excellence (NICE) approved the use 
of sacubitril/valsartan in adult patients with 
symptomatic chronic HFrEF as an alternative 
to ACE inhibitor/ARB therapy in 2016.9 We 
report the results of a retrospective evaluation 
of the clinical use of sacubitril/valsartan in our 
large CV care centre, in terms of morbidity 
and mortality, tolerability and up-titration to 
its guideline-mandated target dose (97/103 
mg twice daily [bd]).

Methods
Study population
The HF service of University Hospitals 
Coventry & Warwickshire (UHCW) covers 
a total population of 496,000 with two HF 
consultants and eight HF nurse specialists. 
Patients eligible for analysis were seen in our 
HF clinics from April 2016 to July 2017, and 
were aged ≥18 years, with documented left 
ventricular ejection fraction (LVEF) ≤35%, 
New York Heart Association (NYHA) class II–
IV, estimated glomerular filtration rate (eGFR) 
≥30 ml/min/1.73 m2, and had received at 
least four weeks of treatment with ACE 
inhibitor/ARB prior to initiation of sacubitril/
valsartan.9 The ACE inhibitor or ARB was 
stopped at least 48 hours prior to starting 
sacubitril/valsartan due to a higher risk of 
angioedema if these drugs are combined. All 
patients prescribed sacubitril/valsartan were 
either identified by the HF team, or referred 
by other cardiologists. The eligibility of each 
patient for this treatment was discussed in the 

‘We report the results of a retrospective evaluation 
of the clinical use of sacubitril/valsartan in our large 

cardiovascular care centre’
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HF multi-disciplinary team (MDT) meetings 
before initiation of therapy in a nurse-led HF 
clinic, as described below.

Initiating sacubitril/valsartan in the 
nurse-led heart failure clinic

A HF nurse specialist reconfirmed each 
patient’s suitability for sacubitril/valsartan 
according to the NICE technology appraisal 
guidance prior to commencing treatment. 
Baseline characteristics were assessed, 
including weight, blood pressure (BP), NYHA 
class, fluid balance status, renal function, 
hospital admissions, and full medication 
history. Supine BP was checked after 
five minutes in the supine position and 

again after standing for one minute, and 
symptoms of dizziness, light-headedness 
or visual disturbance were documented. 
Once confirmed to be suitable for sacubitril/
valsartan, patients were started on the 49/51 
mg bd dose if systolic blood pressure (SBP) 
was ≥110 mmHg, or 24/26 mg bd if SBP was 
100–110 mmHg.

Patients were seen in the nurse-led HF clinic 
at four-weekly intervals for up-titration, where 
possible, and for assessment of tolerability 
and changes in biomarkers, until a stable 
dose of sacubitril/valsartan was achieved. 
Where SBP fell by >10 mmHg on standing, 
an attempt was made to withdraw or to 
reduce the dose of non-essential BP-lowering 

(typically antihypertensive or anti-anginal 

but sometimes loop diuretics) medications. 

The dose of beta blockers was not changed 

merely to improve BP for sacubitril/valsartan 

use. Other evidence-based medications 

were continued where possible unless, for 

example, complications of treatment, such as 

hyperkalaemia, necessitated dose reduction 

or withdrawal of MRA treatment. An outline of 

our model of the sacubitril/valsartan clinic is 

shown in figure 1.

Table 1. Baseline characteristics of 
140 patients commenced on sacubitril/
valsartan

Baseline characteristics

Male 108 (77%)

Mean age (range), years 67 (29–89)

Mean left ventricular ejection 
fraction, % (range)

23 (8–35)

New York Heart Association class

II 74 (53%)

III 65 (46%)

IV 1 (1%)

Comorbidities

Ischaemic heart disease 46 (33%)

Atrial fibrillation 53 (38%)

Diabetes mellitus 36 (26%)

Hypertension 49 (35%)

Chronic kidney disease 39 (28%)

Medications

Angiotensin-converting enzyme 
inhibitor

103 (73%)

Angiotensin II receptor blocker 38 (27%)

Beta blocker 135 (96%)

Mineralocorticoid receptor 
antagonist

96 (69%)

Loop diuretics 104 (74%)

Devices 30 (21%)

Cardiac resynchronisation therapya 22 (16%)

Implantable cardioverter/defibrillator 8 (6%)

Data shown are number (%), except where indicated

Key: aDefibrillator/pacemaker

Figure 1. The Coventry Model of nurse-led sacubitril/valsartan clinic

Screening: criteria for referral to the HF MDT meeting for SV initiation
• Age ≥18 years
• LVEF ≤35%
• eGFR >30 ml/min/1.73 m2

• NYHA class 2–4
• SBP ≥100 mmHg
Discussed and agreement obtained to bring into nurse-led SV clinic

First visit at nurse-led SV clinic
• Confirmation of eligibility for SV
• History and clinical examination
• Fluid balance status, lying and standing BP, pulse, weight, NYHA class, medication 

review, renal function and electrolytes
Prescription of SV

Second visit since starting SV
Evaluation of SV:
• Side effects, lying and standing BP, pulse, NYHA class, renal function and 

electrolytes, fluid balance status, weight
Up-titration to target dose and review at next visit
• Adjustment of non-essential BP lowering medication or diuretics if BP too low for

up-titration

Third visit
Evaluation of SV:
• Side effects, lying and standing BP, pulse, NYHA class, renal function and 

electrolytes, fluid balance status, weight
Up-titration to target dose
• If not possible on this visit, further adjustment of non-essential BP lowering

medication or diuretics if BP too low for up-titration

Discharge to GP to continue SV, or fourth visit depending on last step
• Monthly review continued until maximum tolerated dose achieved
• Option of review in the HF cardiologist’s clinic, if needed at any point, and HF 

cardiologist kept fully informed during up-titration

Key: BP = blood pressure; bpm = beats per minute; eGFR = estimated glomerular filtration rate; GP = general practitioner; 
HF = heart failure; LVEF = left ventricular ejection fraction; MDT = multi-disciplinary team; NYHA = New York Heart 
Association; SBP = systolic blood pressure; SV = sacubitril/valsartan
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A repeat evaluation of left ventricular (LV) 
systolic function was carried out at the end of 
the up-titration phase in a small proportion of 
the patients, e.g. where previously requested 
cardiac magnetic resonance imaging coincided 
with completion of sacubitril/valsartan therapy. 
In some cases, a follow-up transthoracic 
echocardiogram was requested to explore 
the reasons for a dramatic symptomatic 
improvement on sacubitril/valsartan.

Data collection and statistical 
analysis
Data were collected retrospectively using the 
electronic records of the Trust’s HF clinic. This 
consisted of baseline clinical characteristics, 
clinical data from each clinic visit, and clinical 
outcomes at six months and one year post-
initiation of sacubitril/valsartan. HF admission 
was defined as development of signs and 
symptoms of HF requiring hospital admission 
for intravenous loop diuretics. Descriptive 
statistics (see results section) were generated 
using Microsoft® Excel; data shown are means 
± standard deviation (SD) except where 
indicated.

Ethics
The study was approved by our Research and 
Development department and as the study 
involved previously collected, non-identifiable 
information within our hospital care, using 
previously collected data during the course of 
care, patient’s consent was not required.

Results
Patients
A total of 140 patients received sacubitril/
valsartan and were included in the analysis 
(table 1). The mean age of the cohort was 
67 ± 12 years and most were male (77%). 
About half had NYHA II HF (53%) and 
38% had a prior history of ischaemic heart 
disease. About three-quarters were taking 
ACE inhibitors and a loop diuretic prior to 
sacubitril/valsartan, about 95% were taking 
a beta blocker, and about two-thirds were 
receiving MRA therapy. A minority (16%) had 
received cardiac resynchronisation therapy.

Effects of sacubitril/valsartan
Tolerability
A total of 77 patients (55%) achieved up-
titration to the target dose with 30 (27%) 
patients reducing their loop diuretic dosage; 
11 patients (8%) did not tolerate sacubitril/
valsartan, mainly due to symptoms of 
postural hypotension (table 2). A significant 
proportion (31%) had postural hypotension 
with a SBP drop >10 mmHg at clinic follow-
up, preventing up-titration to the target dose 
(table 2).

Renal function
Fifteen patients (10.7%) had deterioration of 
eGFR >10 ml/min/1.73 m². There was no 
progressive impairment of renal function and, 

subsequently, five of these patients achieved 
up-titration to the target dose.

Hyperkalaemia and angioedema
Only four patients (3%) developed 
hyperkalaemia (serum potassium >6.0 
mmol/L), prompting dose reduction or 
discontinuation of spironolactone in three of 
them. Two of these patients were admitted to 
hospital, but there were no serious sequelae 
of hyperkalaemia or instances of angioedema.

Blood pressure
Mean SBP fell noticeably between the second 
and third study visits and remained stable 
thereafter (figure 2).

Clinical outcomes: mortality and HF 
hospitalisation
A total of 140 patients achieved six-months 

Table 2. Up-titration of sacubitril/
valsartan in 140 patients initiated on 
this treatment

Event N (%)

Up-titration achieved to 97/103 mg bd 77 (55%)

Reduction in loop diuretic dosage 30 (27%)

Sacubitril/valsartan withdrawn for 
adverse events

11 (8%)

MRA dose reduced due to 
hyperkalaemia

2 (2%)

MRA stopped due to hyperkalaemia 1 (1%)

Postural hypotension with drop of SBP 
>10 mmHg

44 (31%)

Key: bd = twice daily; MRA = mineralocorticoid receptor 
antagonist; SBP = systolic blood pressure

Table 3. Six-month and one-year 
mortality and heart failure (HF) 
hospitalisations

Clinical outcome N (%)

All-cause mortality at 6 months 
(n=140)

5 (4%)a

All-cause mortality at 1 year (n=68) 5 (7%)

HF admissions at 6 months (n=140) 8 (6%)

HF admissions at 1 year (n=68) 4 (6%)

Key: aTwo related to heart failure, three not related to 
heart failure.

Figure 2. Trend of average blood pressure (BP) during the clinic visits
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follow-up and 68 patients had one-year  

follow-up (table 3). At six months, eight 

patients (6%) were admitted for HF, and five 

(4%) patients had died (two patients died due 

to end-stage HF). At one year, four (6%) HF 

admissions had occurred and five patients 

(7%) had died. The one-year mortality and 

admissions were calculated on the smaller 

cohort of 68 patients, which meant that  

some patients with events within six months 

may not have been counted in the one-year 

data if they had not reached the one-year  

follow-up stage.

HF symptoms and LVEF

Forty-three patients (31%) reported an 
improvement of at least one NYHA class. 
Only 34 patients underwent repeat LVEF 
evaluation post-sacubitril/valsartan therapy, 
with improvement seen in 23 (66%); mean 
LVEF in these patients increased from 
19% to 27%. Seven patients (5%, all with 
non-ischaemic cardiomyopathy) showed a 
remarkable improvement of LVEF, from severe 
LV systolic impairment (LVEF ≤35%) to a 
normal LVEF of ≥55%; two of these patients 
had undergone successful cardioversion for 

atrial fibrillation. Table 4 summarises the 
characteristics of these patients before (and 
for some parameters, after) treatment.

Discussion
Our data on the initiation of sacubitril/
valsartan, in a nurse-led clinic in a real-
world setting, demonstrated high tolerability, 
significant symptomatic improvement and low 
all-cause mortality and HF-hospitalisation 
rates associated with this treatment. The 
substantial proportion of patients who 
reported symptomatic improvement is in 
line with the results of the PARADIGM-HF 
study. The study showed that, compared to 
baseline, the Kansas City Cardiomyopathy 
Questionnaire (KCCQ) score – a marker  
of symptoms and physical limitations 
associated with heart failure – deteriorated 
less at eight months with sacubitril/valsartan 
than with enalapril.7

HF mortality in our cohort was lower than 
documented in the CONSENSUS (Effects of 
Enalapril on Mortality in Severe Congestive 
Heart Failure) trial (where six-month and 
one-year mortality on enalapril was 26% and 
36%, respectively),1 and in the PARADIGM-
HF study, where 27-month all-cause mortality 
was 17.0% on sacubitril/valsartan and 
19.8% on enalapril.7 The lower mortality in 
our cohort may be related to a higher use 
of MRAs and a slightly higher use of beta 
blockers compared with PARADIGM-HF,10 
together with our smaller sample size and an 
earlier assessment of mortality post-initiation. 
Two patients presented as emergencies 
with syncopal episodes associated with 
postural hypotension. Both were aged >80 
years, were initially started on 49/51 mg bd 
sacubitril/valsartan but later switched to, and 
tolerated, the lower dose of 24/26 mg bd. We 
suggest that low-dose sacubitril/valsartan is 
probably more suitable as a starting dose for 
elderly patients with severe LV dysfunction, 
multiple comorbidities and polypharmacy, 
with thorough evaluation of non-essential 
BP-lowering medication and diuretics. A 
reduction of eGFR in 10% of patients did not 
prevent up-titration, as loop diuretics could be 
reduced or discontinued to accommodate this. 

Three of the four patients who developed 
hyperkalaemia were on a combination of 
sacubitril/valsartan and MRA; the MRA was 

Table 4. Baseline characteristics of seven individual patients in whom left ventricular 
ejection fraction improved to >55% on sacubitril/valsartan therapy

Where an accurate left ventricular ejection fraction was not measured formally but assessed to be severely impaired by 
observation, it is indicated as <35% in the table

Key: aThe change in LVEF from baseline was not evaluated in PARADIGM-HF; bfailed ablation for atrial fibrillation,  
successful DC cardioversion; csuccessful DC cardioversion; bd = twice daily; BP = blood pressure; bpm = beats per minute; 
CAD = coronary artery disease; LVEF = left ventricular ejection fraction; MI = myocardial infarction; NYHA = New York  
Heart Association

Patient

1 2 3 4 5 6 7

Mean age, years 56 62 75 84 37 29 52

Gender Male Male Female Male Male Female Male

NYHA class pre-/
post-sacubitril/
valsartan

3/2 4/2 2/2 2/2 2/2 2/2 3/2

Known CAD/
previous MI

No No No No No No No

Hypertension Yes Yes Yes No No Yes No

Diabetes Yes No No No No No Yes

aPre-/post-sacubitril/
valsartan LVEF, %

10/>55 21/>56 <35/63 <35/64 25/60 <35/>55 <35/64

Average BP before 
(upper) and after 
(lower) sacubitril/
valsartan, mmHg

162/71 
130/80

142/101 
110/77

149/93 
151/102

151/61 
130/55

102/64 
108/77

138/71 
131/87

113/77 
122/85

Mean ventricular 
rate before/after 
starting sacubitril/
valsartan, bpm

82/70 80/61 95/107 65/59 69/79 76/80 80/71

Atrial fibrillation Yes Yes Yes No No No No

Non-ischaemic 
cardiomyopathy

Yes Yes Yes Yes Yes Yes Yes

Months of 
sacubitril/valsartan 
treatment to known 
improvement

7 4 1 4 6 7 1

Up-titrated to 
maximum dose 
(97/103 mg bd)

Yes Yes Yes Yes Yes Yes Yes

Interventions after 
starting sacubitril/
valsartan

2b 1c 0 0 0 0 0
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down-titrated or withdrawn. A secondary 
analysis of the PARADIGM-HF trial showed 
that MRA-treated HFrEF patients on 
sacubitril/valsartan had lower rates of severe 
hyperkalaemia (potassium >6 mmol/L) 
than those on enalapril (3.1 vs. 2.2 per 
100 patient-years; hazard ratio [HR] 1.37; 
p=0.02).11 Two patients in our study were 
also admitted with hyperkalaemia, needing 
dose reduction and then discontinuation 
of spironolactone. Our real-life experience 
with sacubitril/valsartan on renal function 
and electrolytes does not raise any undue 
concerns. It is important, however, to be 
vigilant with safety monitoring – as with  
all renin-angiotensin-aldosterone-system 
blockers and MRAs – in patients initiated  
on sacubitril/valsartan.

Sacubitril/valsartan was well tolerated, despite 
about half of patients being unable to reach 
the target dose of 97/103 mg bd; all patients 
had already tolerated an ACE inhibitor or ARB 
prior to commencement of sacubitril/valsartan. 
No attempt was made to reach higher doses 
of these drugs before switching to sacubitril/
valsartan, as we felt that the superior benefits 
of sacubitril/valsartan should be offered to 
the patient as early as possible rather than 
spending time in up-titrating the ACE inhibitor 
or ARB. Furthermore, the use of low-dose 
sacubitril/valsartan (24/26 mg bd) in patients 
with SBP <110 mmHg was associated with 
a low frequency of hypotension, which likely 
supported improved compliance with therapy.

Following the PARADIGM-HF study, another 
randomised, double-blind study (TITRATION) 
evaluated up-titration of low-dose sacubitril/
valsartan using two different regimens: 
conservative (‘gradual up-titration’ over six 
weeks) versus ‘condensed’ titration (over three 
weeks).12 On the conservative regimen, the 
target dose was achieved in >80% of patients 
with SBP ≥100 mmHg. This is higher than 
the 55% in our cohort, despite our use of 12 
weeks of follow-up. This may be explained by 
a more cautious approach from our nurses 
regarding measured or reported symptomatic 
hypotension, despite the changes to non-
essential BP-lowering medications described 
above. Our baseline average SBP was lower 
compared with patients in the TITRATION 
study (124 vs. 130 mmHg). Also, our 
cohort may have contained patients with 
more comorbidities and/or more severe 
LV dysfunction, as indicated by the higher 
proportion with NYHA III HF symptoms (46% 
vs. approximately 29% in the conservative 
arm of TITRATION).

Our experience suggests that in clinical 
practice, conservative (six weeks) up-titration 
to target dose in patients with severe LV 
dysfunction and SBP ≥100 to 110 mmHg 
may often not be achievable. Nevertheless, 
our experience indicates that BP can be 
managed successfully in the majority of 
patients taking sacubitril/valsartan through 
judicious adjustments of the dose of sacubitril/
valsartan and other BP-lowering medications 

(reduction or discontinuation of other 
commonly used drugs, such as amlodipine, 
isosorbide mononitrate, loop diuretics, when 
not needed). A post-hoc analysis of the 
PARADIGM-HF study found that benefit was 
still observed at lower doses of sacubitril/
valsartan, and a lower than target dose of 
sacubitril/valsartan was still superior to lower 
doses of enalapril. However, it should be 
noted that any dose reduction did result in 
increased likelihood of the primary outcome 
of death from cardiovascular causes or 
hospitalisation for heart failure.13 Our practice 
is to continue patients on the 24/26 mg bd 
dose if we are unable to up-titrate to higher 
doses.

The subgroup of seven patients with >20% 
increase in LVEF on sacubitril/valsartan was 
of particular interest. All had non-ischaemic 
cardiomyopathy. Improvement in LVEF 
of ~10% has been observed previously, 
particularly with beta blocker therapy and 
particularly in patients with non-ischaemic 
cardiomyopathies.14,15 While we cannot 
account for the mechanism of this dramatic 
improvement in LVEF, enhanced vasodilation 
by sacubitril/valsartan may have contributed, 
either via reduced BP, or reduced cardiac 
remodelling.

Limitations to our evaluation include its 
single-centre, retrospective design and limited 
size. Mortality and HF hospitalisations may 
theoretically have been recorded at other 
centres without our knowledge; this is unlikely 
– these patients are well known to, and mostly 
still in telephone contact with, our HF service, 
which facilitated follow-up. In addition, we did 
not measure quality of life, and the recorded 
measure of symptomatic improvement by 
NYHA class was subjective. Finally, we did 
not follow changes in natriuretic peptides to 
confirm clinical improvements.

Conclusion
Our real-world early clinical experience with 
sacubitril/valsartan showed low six-month 
and one-year mortality and low admission 
rates for HF, with a significant proportion 
of patients demonstrating improved LVEF 
and/or symptomatic benefit. The tolerability 
of sacubitril/valsartan was generally good, 
although a significant number of patients 
could not be up-titrated to the target 
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Key messages
• A real-world, retrospective 

evaluation of the effects of 
sacubitril/valsartan in 140 patients 
with heart failure with reduced left 
ventricular ejection fraction (HFrEF) 
initiated in a nurse-led, multi-
disciplinary team (MDT)-backed 
heart failure (HF) clinic is presented

• 55% achieved up-titration to the 
target (maximum) dosage (97/103 
mg twice daily)

• Postural hypotension was the 
main factor limiting up-titration 
in the remaining patients, and 
the treatment was otherwise well 
tolerated

• A significant proportion of patients 
demonstrated improved HF 
symptoms and/or improved ejection 
fraction

• The six-month and one-year 
mortality and readmissions rates 
were low

• Successful initiation of sacubitril/
valsartan is feasible in a nurse-led, 
MDT supported HF clinic

This article contributes to a ‘Learning 
with reflection’ CPD activity at: 
https://bjcardio.co.uk/learning/
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Initial experience of introducing 
sacubitril/valsartan in a UK 
heart failure service
Richard J Crawley, Geraint Morton, Navneet Kalsi, Paul R Kalra, Kaushik Guha

Sacubitril/valsartan (formerly 
LCZ696) is recommended for 

adult patients with symptomatic 
chronic heart failure with reduced 
ejection fraction (HFrEF) already 
established on conventional heart 
failure therapy. Large numbers of 
patients are potentially eligible for 
this drug, but patient monitoring and 
lack of experience of drug tolerability 
may mean some are not considered. 
We describe our trainee-led service 
to deliver sacubitril/valsartan therapy 
in the setting of limited extra 
resources. This pathway was delivered 
successfully by working closely with 
primary care. Up-titration to the target 
dose level of sacubitril/valsartan (given 
alongside other standard-of-care 
treatments for HFrEF) was possible 
in two-thirds of patients. Tolerability 
was generally good, with the majority 
achieving successful dose optimisation 
of sacubitril/valsartan.

doi: 10.5837/bjc.2019.s04

Br J Cardiol 2019;26(suppl 1):S15–S19

Key words
heart failure, heart failure with reduced ejection 
fraction, sacubitril/valsartan, up-titration

Introduction
Heart failure (HF) remains a significant 
problem globally.1 In the UK, the prevalence 
is estimated at over 500,000 individuals,2 
with care representing 2% of National Health 
Service (NHS) resources (approximately £2.3 
billion).3 A large proportion of the economic 
burden relates to lengthy and recurrent 
hospitalisations. Despite advancements, HF 

is still associated with a poor prognosis. The 
National Heart Failure Audit from England and 
Wales demonstrates an in-hospital mortality 
rate of around 9%, and a one-year mortality 
of just over 23%.4

Treatment for patients suffering from HF 
with reduced ejection fraction (HFrEF) 
is primarily based around the use of 
neurohormonal antagonists acting upon 
the renin–angiotensin–aldosterone system 
(RAAS), alongside sympathetic adrenoceptor 
antagonism. It is 30 years since initial trials 
demonstrated lower risk of death in patients 
taking the angiotensin-converting enzyme 
(ACE) inhibitor, enalapril.5,6 Since then, key 
studies have confirmed the incremental 
benefit of neurohormonal blockade, 
revolutionising the therapeutic options for 
patients with HFrEF.7-11 Current national and 
international guidelines suggest patients with 
HFrEF should be considered for such agents 
in a stepwise algorithm.12-15 Despite major 
improvements in outcomes, there remains 
a need for more efficacious treatments, and 
many patients still endure impaired quality of 
life, repeated hospitalisations and premature 
death.

Sacubitril/valsartan, formerly known as 
LCZ696, is a combination of sacubitril, a 
neprilysin inhibitor that prevents breakdown 
of vasoactive peptides, including B-type 
natriuretic peptide (BNP); and valsartan, an 
angiotensin II receptor blocker (ARB) acting on 
the RAAS. This first-in-class combination drug 
offers the potential to overcome the natriuretic 
peptide resistance seen in HFrEF, offering 
additional vasodilation.16 The PARADIGM-
HF (Prospective Comparison of ARNI 
With ACEI to Determine Impact on Global 
Mortality and Morbidity in Heart Failure) trial 
studied sacubitril/valsartan in comparison 

to enalapril, with a composite primary end 
point of cardiovascular (CV) death and first 
HF hospitalisation in patients with HFrEF.17 
Significant reduction in the primary end point 
was observed in the sacubitril/valsartan group, 
leading to premature termination of the trial, 
fast-tracked National Institute for Health 
and Care Excellence (NICE)18 and regulatory 
approval for HFrEF patients. Both UK, and 
all major international guidance, has been 
amended to reflect the successful outcome of 
PARADIGM-HF.13,15,18

Little is known regarding real-world 
experience with this drug, particularly 
regarding tolerability and potential adverse 
effects outside a clinical trial setting. Many 
patients could potentially benefit from 
sacubitril/valsartan, but its initiation and early 
monitoring requirements may add additional 
burden to specialist HF teams in the first 
few weeks. This report describes our initial 
experience regarding the clinical application 
of sacubitril/valsartan in a large UK district 
general hospital serving a population of 
around 650,000 people.

Methods
Patient selection
A local pathway was designed ensuring 
initiation and up-titration of sacubitril/
valsartan solely in secondary care and 
patients were identified by consultant 
cardiologists with HF expertise. Patients 
considered had a reduced left ventricular 
ejection fraction (LVEF ≤35%) with ongoing 
symptoms (New York Heart Association 
[NYHA] class II–IV), despite optimal dose of 
ACE inhibitor/ARB. Sacubitril/valsartan was 
used with caution in patients with significant 
renal dysfunction or a history of postural 
hypotension, while those with either end-stage 
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renal disease or prior angioedema on ACE 
inhibitor/ARB were excluded in accordance 
with the Summary of Product Characteristics 
(SmPC)19 recommendations. Despite the 
SmPC recommending sacubitril/valsartan 
not be considered in patients with a systolic 
blood pressure (SBP) <100 mmHg, the NICE 
TA388 guidance18 on this is less clear and a 
number of patients were commenced on the 
drug with a lower starting SBP. Sacubitril/
valsartan was commenced following informed 
discussion with patients, with written 
information provided.

Design and procedure
Sacubitril/valsartan was initiated in place of ACE 
inhibitor/ARB therapy during either outpatient 
or inpatient care (once stabilised). Most were 
commenced on 49/51 mg twice daily (bd), but 
reduced starting doses were considered if there 
was concern about blood pressure (BP), renal 
function or comorbidity. Patients stopping ACE 
inhibitors were instructed to adhere to a 48-
hour washout period prior to starting sacubitril/
valsartan. Clear documentation was provided to 
GPs reinforcing that concomitant prescription of 
sacubitril/valsartan with ACE inhibitor/ARB must 
not occur.

Patients were enrolled into a dedicated follow-
up clinic led by a cardiology specialist registrar, 
run within the hospital and supervised by 
a consultant HF cardiologist. Patients were 
reviewed every two to six weeks, when their 
current symptoms and perceived progress 
were documented. Observations, including BP, 
pulse and weight were recorded, and all recent 
laboratory results reviewed (our centre provides 
biochemistry services for all local GP practices). 
Patient outcomes included discontinuation of 
treatment or discharge from the service, where 
responsibility of sacubitril/valsartan prescribing 
transitioned to primary care.

Adverse events were identified, particularly 
drug side effects, deterioration in renal 
function and development of hyperkalaemia. 
The dose was up-titrated where patients 
tolerated their current sacubitril/valsartan 
dosage and maintained acceptable BP. When 
optimum dose was established, patients 
were discharged and primary care took over 
responsibility for administration of sacubitril/
valsartan. If there were issues with drug 
tolerability, the therapy was down-titrated to  
a lower dose, and further review scheduled.

Table 1. Characteristics of patients at initiation of sacubitril/valsartan (including relevant 
data from PARADIGM-HF,17,20 for comparison)

Characteristic Observed 
(n=150)

PARADIGM-HF20 
(n=4,187)

Mean age, years 63.6 ± 11.8 63.8 ± 11.5

Female, n (%) 29 (19.3) 879 (21.0)

Mean systolic blood pressure, mmHg 116 ± 18 122 ± 15

Mean heart rate, bpm 69 ± 7 72 ± 12

Mean serum creatinine, µmol/L 101.5 ± 34.0 99.9 ± 26.5

Mean left ventricular ejection fraction, % 28.6 ± 6.2 29.6 ± 6.1

New York Heart Association (NYHA) class, n (%)

II 100 (66.7) 2,998 (71.6)

III 42 (28.0) 969 (23.1)

IV 8 (5.3) 33 (0.8)

Chronic kidney disease (CKD), n (%) b

Stage 3a 35 (23.3)

Stage 3b 25 (16.7)

Stage 4 5 (3.3)

Pre-trial treatment, n (%)

Angiotensin-converting enzyme inhibitor 112 (74.7) 3,266 (78.0)

Angiotensin II receptor blocker 36 (24.0) 929 (22.2)

PARADIGM drug (blinded)a 1 (0.7) -

No drugc 1 (0.7) -

Other HF therapies at baseline, n (%)

Beta blocker 148 (98.7) 3,899 (93.1)

Mineralocorticoid receptor antagonist 138 (92.0) 2,271 (54.2)

Implantable cardioverter-defibrillatord 74 (49.3) 623 (14.9)

Cardiac resynchronisation therapy 43 (28.7) 292 (7.0)

Initiation of sacubitril/valsartan, n (%)

Inpatient (once haemodynamically stable after acute decompensation) 15 (10.0) 0 (0.0)

Outpatient 135 (90.0) 4,187 (100.0)

Means ± standard deviation where shown. Percentages may not total 100 because of rounding.

Key: apatient had been part of PARADIGM-HF study, previous drug unknown; bpatients with an eGFR of <30 ml/min/1.73 
m2 were excluded20; cteam unaware patient had stopped angiotensin-converting enzyme inhibitor due to persistent dizziness 
at time of drug commencement; dincludes patients with either dual chamber implantable cardioverter/defibrillator or cardiac 
resynchronisation therapy-defibrillators; eGFR = estimated glomerular filtration rate; HF = heart failure; PARADIGM-HF = 
Prospective Comparison of ARNI With ACEI to Determine Impact on Global Mortality and Morbidity in Heart Failure

The majority of data were collected during 
the up-titration and monitoring process, prior 
to discharge from the service. Information 
regarding HF hospitalisations and deaths was 
obtained by thorough analysis of hospital notes 

and discharge summaries. After nine months, 
having successfully completed the set-up 
phase, additional funding was secured and 
the clinics transitioned to being run by HF 
specialist nurses. 



Copyright Medinews 
(Cardiology) Limited 
Reproduction Prohibited

Copyright Medinews 
(Cardiology) Limited 
Reproduction Prohibited

Copyright Medinews (Cardiology) Limited Reproduction Prohibited

Co
py

rig
ht

 M
ed

in
ew

s 
(C

ar
di

ol
og

y)
 L

im
ite

d 
R

ep
ro

du
ct

io
n 

Pr
oh

ib
ite

d

Volume 26 Supplement 1 | July–September 2019 | The British Journal of Cardiology | S17

SPONSORED SUPPLEMENT

Results
Patients
A total of 150 patients (table 1) were 
commenced on sacubitril/valsartan between 
19 May 2016 and 14 August 2017. The drug 
titration and monitoring period for all patients 
was completed by mid-October 2017. One 
patient was initially lost to follow-up, and 
although data collection was completed using 
primary care records retrospectively, the 
patient was eventually reviewed in clinic. By 
the end of the evaluation, all patients had fully 
completed the drug titration process.

Outcomes
Twenty-one (14.0%) patients discontinued 
sacubitril/valsartan treatment due to either 
side effects or patient choice during the up-
titration period (table 2). The mean age of 
the 21 patients who discontinued sacubitril/
valsartan treatment was higher than that of 
the whole cohort (66.9 ± 12.7 vs. 63.6 ± 
11.8); eight (38.1%) fell under the median age 
of the population (65 years).

The most common adverse event reported 
was postural dizziness. One patient developed 
acute arthropathy upon treatment initiation, 
while another reported exacerbation of 
Parkinson’s disease symptoms. All adverse 

Table 2. Reasons for discontinuation of 
sacubitril/valsartan

Symptom/clinical reason Observed 
number (%) 
(n=21)

Recorded postural hypotension 9 (42.9)

Perceived lightheadednessa 2 (9.5)

Worsening heart failure symptomsb 4 (19.0)

Arthropathy 1 (4.8)

Rash 1 (4.8)

Exacerbation of Parkinson’s disease 
symptomsc

1 (4.8)

Patient choice 2 (9.5)

Heart transplantationd 1 (4.8)

Key: apatients reported feeling lightheaded without 
demonstrable fall in blood pressure; bsymptoms 
included weight gain, peripheral oedema and exertional 
breathlessness; csymptoms included bradykinesia and 
stiffness upon standing; dpatient discontinued drug after 
successful heart transplantation

Table 3. Outcomes and adverse events 
observed during sacubitril/valsartan 
treatment

Outcomes Observed 
number (%) 
(n=150)

From sacubitril/valsartan 
commencement to 
discontinuation/discharge to 
primary care: 

Subjectively improved symptomsa 107 (71.3)

Symptomatic hypotension 21 (14.0)

Decline in renal functionb 2 (1.3)

Elevated serum potassiumc

≥5.5 mmol/L 9 (6.0)

≥6.0 mmol/L 4 (2.7)

From sacubitril/valsartan 
commencement to observation 
end (Nov 2017)d

Discontinuation of treatment 21 (14.0)

Dose decreased (at any point) 12 (8.0)

Death 6 (4.0)

- From cardiovascular cause 3 (2.0)

- From any other cause 3 (2.0)

Hospitalisation for worsening 
heart failure

8 (5.3)

Key: apatients’ own opinion of progress according to Y/N 
questioning during consultation; breduction of ≥50% of 
estimated glomerular filtration rate (eGFR) in ml/min/1.73 
m²; cseen at any point in monitoring/up-titration period 
(not necessarily high at discharge/discontinuation); 
dinformation obtained retrospectively from patient notes 
and discharge paperwork

Figure 1. Total number of patients 
on each dose of sacubitril/valsartan 
discharged from clinic (n=129)

Key: bd = twice daily drug administration

The mean number of follow-up appointments 
was 2.2 ± 1.1, with median follow-up 
duration of 48 days (interquartile range 37). 
Of those discharged on sacubitril/valsartan, 41 
(31.8%) went on to have routine transthoracic 
echocardiography at >3 months following 
discharge. Thirteen (31.7%) of the follow-up 
scans demonstrated a ≥10% improvement in 
LVEF (reported by physiologist).

Tolerability
Mean SBP was 116 ± 18 mmHg at 
commencement of treatment. Twenty (13.3%) 
patients had a SBP of <100 mmHg prior to 
starting sacubitril/valsartan, and of those, four 
patients stopped the treatment. Others were 
maintained at the lowest dose, but eight of 
those with starting SBP <100 mmHg were 
discharged at the highest dose of sacubitril/
valsartan. In total, 21 (14.0%) reported 
postural decreases in BP, usually from home 
monitoring, with cessation of treatment in just 
less than half (9/21).

Chronic kidney disease (CKD) stage 3a or 
worse was present in 65 patients (43.3%) 
at initiation of sacubitril/valsartan. Of this 
specific population, 14 (21.5%) discontinued 
sacubitril/valsartan treatment, while 31 
(47.7%) patients were discharged on the 
highest dose. Among patients with CKD stage 
3b or worse (n=30; 20% of the total cohort), 
more discontinued treatment (26.7%) and 
fewer were discharged on the highest dose 
(43.3%). It is important to note that there 
is very limited clinical experience in patients 
with severe renal impairment (eGFR < 30 ml/
min/1.73 m2) and sacubitril/valsartan is not 
recommended in end-stage renal disease.19

events were reported via the UK Medicines 
and Healthcare products Regulatory Agency 
(MHRA) Yellow Card website.

The outcomes of all patients following 
discharge/discontinuation were reviewed 
(table 3). Six (4.0%) patients died; three 
(2.0%) deaths were attributed to a CV cause. 
In total, eight (5.3%) patients were admitted 
to hospital due to decompensated HF after 
starting sacubitril/valsartan.

Successful discharges
One hundred and twenty-nine patients 
(86.0%) were successfully discharged from 
clinic taking a stable dose of sacubitril/
valsartan (figure 1). Of those, 86 (66.7%) 
were taking the target dose (97/103 mg bd). 
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Effects on serum potassium and 
renal function
A total of 578 blood tests were carried out 
and documented during the up-titration phase 
(initiation to discharge/discontinuation), with 
a mean of 3.85 ± 3.19 tests/patient. During 
that time, absolute serum potassium ranged 
from 3.2–6.9 mmol/L. Increases of ≥1.0 
mmol/L were only observed in five patients 
(3.3%), of whom three stopped treatment, 
while one patient (0.7%) had an observed 
decrease of ≥1.0 mmol/L. The highest serum 
potassium level (6.9 mmol/L) was seen during 
an inpatient cardiac arrest – the patient 
remained on the lowest dose of sacubitril/
valsartan (24/26 mg bd) with normokalaemia 
at discharge. All nine patients who had serum 
potassium measurements ≥5.5 mmol/L were 
taking a mineralocorticoid receptor antagonist 
(MRA) before initiating sacubitril/valsartan, of 
whom seven reported significant symptomatic 
hypotension on up-titration. Treatment with 
sacubitril/valsartan should not be initiated if 
the serum potassium level is > 5.4 mmol/L. 
If patients experience clinically significant 
hyperkalaemia, it is recommended that 
concomitant medicinal products are adjusted, 
or sacubitril/valsartan is temporarily down-
titrated or discontinued. Consider the latter if 
the serum potassium is > 5.4 mmol/L.19

Absolute serum creatinine ranged from 
58–234 µmol/L, and estimated glomerular 
filtration rate (eGFR) values as low as 19 ml/
min/1.73 m² were observed. Nine patients 
had a ≥30% increase in serum creatinine after 
commencing sacubitril/valsartan (two had a 
≥50% increase). Only one patient who had 
a ≥30% increase in creatinine discontinued 
sacubitril/valsartan, while renal function in 
the other patients returned to baseline within 
one month of up-titration being completed. 
The SmPC19 recommends that down-titration 
should be considered in patients developing a 
clinically significant decrease in renal function.

Discussion
This observational patient cohort evaluation is 
an early description of the initiation of sacubitril/
valsartan in real-world patients following NICE 
TA388 guidance18 in the setting of England 
and Wales. By substituting this therapy into the 
regimen of an established HFrEF population, it 
provided a unique experience for training in HF 

management. Overall, sacubitril/valsartan was 
well tolerated, and about two-thirds of patients 
were titrated to the target dose (97/103 mg 
bd) over a relatively short period of time. 
Only 14% discontinued sacubitril/valsartan, 
mostly secondary to postural hypotension. 
Hyperkalaemia and marked deterioration in 
renal function were uncommon and did not 
necessarily result in cessation of treatment, 
despite the fact that 92% of patients were 
taking a MRA.

Patients in clinical trials are carefully selected, 
with fewer comorbidities than in routine care. 
It is reassuring that in ‘real-world’ practice, 
a majority achieved the target sacubitril/
valsartan dose. Notably, tolerability in our 
population were favourable compared with 
the recent PARADIGM-HF study.17 Although 
the follow-up period is not equivalent, in the 
context of this carefully selected population, 
our model allowed the optimisation of 
sacubitril/valsartan therapy to ensure a 
favourable benefit/risk profile.

The successful incorporation of sacubitril/
valsartan into local clinical care may depend 
on several factors. All of our patients 
were selected by consultant cardiologists 
experienced in managing HFrEF, with 
candidates of uncertain eligibility discussed 
at a HF multi-disciplinary team meeting. As 
a result, 149 (99.3%) patients conformed to 
the criteria of NICE TA388.18 The majority of 
patients were optimally treated, following our 
local protocol, with beta blockers and MRAs; 
and the proportion with an indwelling complex 
cardiac device (cardiac resynchronisation 
therapy and/or implantable cardioverter-
defibrillator) prior to sacubitril/valsartan was 
higher than in previous studies.17,21 Overall, 
the drug appears to be well tolerated following 
optimisation of HFrEF treatment.

This population has comparable clinical 
characteristics to previous trials,17,21 although 
the mean age of UK patients with HFrEF 
is higher.4 In this evaluation, almost three 
quarters of those discontinuing the therapy 
(n=21/150, 14%) were older than the mean 
age for the whole cohort (n=15/21, 71.4%), 
resulting in a higher mean age in this sub-
population (66.9 vs. 63.6 years). Sacubitril/
valsartan may induce severe hyperkalaemia; 
hence, in our early experience, it is likely that 
some patients with multiple comorbidities 

or HFrEF associated with hypotension and 
renal dysfunction were not considered. 
Concern regarding orthostatic hypotension 
may also have led to some patients not being 
titrated to the target dose, and those that 
discontinued sacubitril/valsartan were more 
likely to have significant CKD of stage 3a or 
worse (n=14/21, 66.7%). (The SmPC19 has 
more information on blood pressure and renal 
function safety considerations.)

The most common adverse effect was 
symptomatic orthostatic hypotension 
(n=21/150, 14.0%), with complete cessation 
of treatment in just under half of these 
patients (n=9/21, 42.9%). The rates of 
observed renal dysfunction (n=2/150, 1.3%) 
and hyperkalaemia (≥5.5 mmol/L) were low 
(n=13/150, 8.7%) and no patients were 
specifically hospitalised for these adverse 
effects, despite a high rate of background 
MRA usage. Indeed, a further sub-analysis 
study of PARADIGM-HF observed lower rates 
of severe hyperkalaemia (>6.0 mmol/L) in 
those taking MRAs and sacubitril/valsartan 
together as compared with MRAs and 
enalapril.22 It is possible some abnormalities 
in renal function and potassium could have 
been missed due to the observational nature 
of this evaluation, despite rigorous assessment 
of all follow-up serum biochemistry results. 
However, the laboratory at our centre is 

Key messages
• Initial experience with sacubitril/

valsartan for patients with HFrEF 
in a major UK hospital setting 
showed that successful optimisation 
of sacubitril/valsartan therapy is 
possible in a majority of patients

• Up-titration to the target dose level 
of sacubitril/valsartan, alongside 
complementary guideline-directed 
therapies, was possible in two-thirds 
of patients

• Tolerability of sacubitril/valsartan 
was good, with biochemical stability 
and low levels of adverse events, 
even in higher-risk patients
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the sole provider to all local GP practices, 
minimising the risk of missing relevant results.

These observational data represent initial 
experience at a large UK district general 
hospital. Initial caution regarding patient 
safety may have resulted in a degree of 
selection bias in prescribing sacubitril/
valsartan, resulting in the selected cohort 
being younger, with fewer comorbidities 
than the wider HF population.4 Increasing 
familiarity with sacubitril/valsartan may lead, 
in future, to greater use for elderly patients 
and those with comorbidities.

Conclusion
We have established a successful pathway 
implementing the delivery of sacubitril/
valsartan, to the local population of a large 
district general hospital in the UK. Up-titration 
to the target dose of sacubitril/valsartan 
was possible in two-thirds of patients, 

used alongside other optimal HF therapies. 
Tolerability of sacubitril/valsartan in our 
population was good, with biochemical stability 
and low levels of adverse events, even in 
patients considered to be at higher risk • 
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Sacubitril/valsartan prescribing and 
community experience in Medway
Pauline Rouse

This short review outlines how 
sacubitril/valsartan has been 

incorporated into the care of patients 
by the heart failure team at Medway 
Community Healthcare, since 2016. It 
also discusses the structural support 
infrastructure available in Medway, 
from the attitudes of the team, the 
setting up of local guidance and 
operating procedures, to the multi-
disciplinary team (MDT) meetings, and 
availability of supporting consultant 
cardiologists. Together this has 
enabled us to successfully change our 
practices and build confidence in how 
and when to use this drug.

doi: 10.5837/bjc.2019.s05

Br J Cardiol 2019;26(suppl 1):S20–S21

Key words
PARADIGM-HF, sacubitril, valsartan

Introduction
Following publication of the PARADIGM-HF 
(Prospective Comparison of ARNI With ACEI 
to Determine Impact on Global Mortality and 
Morbidity in Heart Failure) trial,1 and being 
aware of the anticipated National Institute for 
Health and Care Excellence (NICE) approval of 
sacubitril/valsartan, this gave the impetus to 
ensure our patients could have access to this 
medication as soon as it was NICE approved.

Medway has a population of 280,000. The 
heart failure team at Medway Community 
Healthcare was established in 2003 and 
has grown and developed since then as part 
of the community cardiology team (also 
providing cardiac rehabilitation, arrhythmia 
and some diagnostics). The current team has 
seven clinicians working 3.9 WTE (whole 
time equivalent), incorporating a development 
structure with staff spanning from band 5 

staff nurse to the cardiology clinical lead 
at band 8a, with a small admin team for 
support. Weekly multi-disciplinary team 
(MDT) meetings are attended by a consultant 
cardiologist from Medway Foundation Trust, 
which is invaluable in providing support 
and supervision for clinicians, and ensuring 
excellence is achieved in managing patients 
with heart failure.

The heart failure team active caseload is 
about 250 patients. The team have a very 
pro-active discharge policy, ensuring that new 
patients are seen in a timely manner with 
ongoing appointments for optimisation and 
symptom control. Patients can be referred on 
discharge from the local hospital, following 
consultant appointment or by GP, through a 
diagnostic pathway, which is coordinated by 
the clinical lead.

Setting up prescribing
The dedication and enthusiasm of the 
heart failure clinical team, who are open to 
change, facilitates providing patients with the 

opportunity to optimise their treatment. Since 
the team was familiar with the evidence from 
the PARADIGM-HF trial, they were aware of 
the patient benefits of being able to prescribe 
sacubitril/valsartan.

Once the NICE technology appraisal for 
sacubitrial/valsartan (TA388) was published 
in April 2016,2 I – as the cardiology clinical 
lead – was able to use this to produce local 
guidance on how the Medway Community 
team would be able to prescribe this 
agent. This also included guidance and 
responsibilities for GPs, which was vital to 
ensure that patients would not be prescribed 
an angiotensin-converting enzyme (ACE) 
inhibitor in addition to sacubitril/valsartan. 
This was an initial concern for the team, since 
most patients would be on an ACE inhibitor 
and, at the time of the switch to sacubitril/
valsartan, it was necessary for patient safety, 
to ensure that the ACE inhibitor was removed 
from any repeat prescription.

Most of the clinicians in the team are non-
medical independent prescribers, allowing 
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them the autonomy to make treatment 
decisions at the time of the clinical review 
and then to provide the required prescription. 
If required, the cardiology consultant can 
provide a community prescription following a 
discussion at the MDT.

Local guidance on prescribing sacubitril/
valsartan was agreed by the local medication 
management team and the quality team. 
This enabled us to apply for the medication 
to be added to the local formulary, which 
needed to be in place before clinicians could 
prescribe. Subsequently, guidance, flow 
chart and standard operating procedure, 
were approved by the drugs and therapeutic 
committee for Medway and Swale (Medway 
Clinical Commissioning Group, Swale 
Clinical Commissioning Group Medway NHS 
Foundation Trust and Medway Community 
Healthcare). A standard operating procedure 
was issued for local GPs, which provided all 
the information clinicians required to ensure 
that only appropriate patients were considered 
for the medication. Sacubitril/valsartan 
was listed on the formulary as specialist 
prescription only.

Initial experience
In the initial stages, heart failure nurses 
discussed at a clinical meeting patients that 
fulfilled the following criteria:

• those with New York Heart Association 
(NYHA) class II–IV symptoms

• those with left ventricular ejection fraction 
of ≤35%

• and those taking a stable dose of ACE 
inhibitor/angiotensin receptor blocker (ARB).

Clinicians quickly gained the confidence to 
prescribe sacubitril/valsartan without the 
need for discussion at the clinical meeting. 
Care was taken not to prescribe to any 
patient needing a dosette box. Clinicians 
had anticipated that patients might require 
additional appointments to start them on 
sacubitril/valsartan and then to titrate and 
monitor the patient. We discussed the 
options and terminology of ‘stable doses 
of ACE inhibitor/ARB’; it was agreed that 
this did not necessarily mean target dose 
but could be used for patients who were 
tolerating at least 50% of the target dose. 
By taking this approach, it meant that the 

majority of patients would not need additional 
appointments and blood tests.

Clinicians soon found that prescribing 
sacubitril/valsartan to patients was not a 
great deal different to prescribing the usual 
ACE inhibitors/ARBs, with which they were 
very familiar. Discussing options with some 
patients could be challenging, but most 
patients were keen to make the change 
in treatment. We made it clear that, at 
this stage, not all patients would note an 
improvement in symptoms but the medication 
may slow down any deterioration in their 
quality of life. When we began prescribing, 
we noted that several patients had developed 
significant muscle fatigue about four weeks 
after starting treatment, requiring sacubitril/
valsartan to be stopped and a return to the 
previous dose of ACE inhibitor/ARB. As the 
numbers of patients prescribed sacubitril/
valsartan have increased, this side effect has 
been less evident.

We have now established approximately 
100 patients on sacubitril/valsartan. Once 
a patient’s heart failure medication is fully 
optimised and they have been considered for 
specialist treatments, they are discharged 
from the heart failure service. For patients 
taking sacubitril/valsartan, the clinician checks 
that a patient’s renal function and blood 
pressure are stable before they are discharged 
to the GP for ongoing care. All heart failure 
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patients should have six-monthly monitoring of 
renal function, and a medication and clinical 
review at least every six months, as advised 
by the NICE heart failure guidance3 •
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Real-world experience and clinical 
data with sacubitril/valsartan: 
a Northern Ireland perspective
Edith Donnelly, Carol Patton

Guidance from the UK National 
Institute for Health and Care 

Excellence changed in 2016 to 
support the therapeutic use of 
sacubitril/valsartan in adult patients 
with symptomatic chronic heart failure 
with reduced ejection fraction. We 
review the way the drug has since 
been initiated by heart failure nurse 
specialists in Northern Ireland, the 
management of its side effects and its 
positive effect on patient outcomes.

doi: 10.5837/bjc.2019.s06
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Key words
angiotensin-converting enzyme (ACE) inhibitor, 
hypotension, renal function, sacubitril, valsartan

Background
The Southern Health and Social Care Trust 
(SHSCT) in Northern Ireland has a nurse-led 
heart failure (HF) service, with seven band 7 
heart failure nurse specialists (HFNS) serving 
a total of about 1,500 patients. All but two 
of the nurses are non-medical prescribers. 
The service is community-based with hospital 
in-reach, with each nurse managing a 
geographically defined caseload. This model 
allows patients with HF to be reviewed by a 
HFNS in either a domiciliary, clinic or acute 
setting. The nurses have access to, and 
support from, consultant cardiologists, renal 
consultants, GPs and a cardiology pharmacist, 
and also have access to cardiac investigations. 

Prescribing sacubitril/
valsartan
HFNS in the SHSCT began to initiate patients 
with chronic HF with reduced left ventricular 

ejection fraction (LVEF) on sacubitril/valsartan 
in September 2016, following the publication 
in that year of the National Institute for Health 
and Care Excellence (NICE) guidance on its 
use.1 Patients received sacubitril/valsartan if 
they met the following criteria from the NICE 
guidance:1

• New York Heart Association (NYHA) 
class II or above

• LVEF ≤35%

• Already established on an angiotensin-
converting enzyme (ACE) inhibitor or 
angiotensin receptor blocker (ARB).

The past medical history of these patients, 
aged from 25–91 years, included ischaemic 
heart disease, chronic obstructive pulmonary 
disease, diabetes mellitus, atrial fibrillation 
and chronic kidney disease.

The HFNS worked within their existing clinical 
capacity: no extra clinics were run and no 
additional resources were allocated. Each 
nurse was responsible for the identification 
of potentially appropriate patients as they 

presented, whether this be at home, at clinic 
or on an inpatient ward. The majority of 
patients were initiated on sacubitril/valsartan 
at the nurse-led heart failure clinics.

Regardless of the setting, before commencing 
sacubitril/valsartan, appropriately selected 
patients underwent a full clinical assessment 
by the HFNS, including a drug history and 
review of renal and hepatic function. Dose at 
initiation was guided by the prescribing advice 
in the sacubitril/valsartan Summary of Product 
Characteristics,2 taking into account blood 
pressure and renal function. Patients were 
advised of the need for a 48-hour washout 
period between stopping their ACE inhibitor 
and commencing sacubitril/valsartan, and 
were educated about potential side effects. 
Each patient was given the contact number 
for their HFNS to allow them to contact their 
nurse directly should they have any problems. 
Bloods for follow-up urinalysis and electrolytes 
monitoring were reserved at their general 
practice surgery and reviewed and actioned by 
the HFNS.
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Experience with sacubitril/
valsartan
To date, 463 patients have been initiated 
on sacubitril/valsartan. The drug was 
discontinued in 31 (7%), mostly due 
to significant renal decline, significant 
symptomatic hypotension and significant 
diarrhoea. A small number of patients 
reported feeling generally less well following 
the change to sacubitril/valsartan, and were 
unwilling to continue treatment, but we have 
found side effects to be largely manageable.

Hypotension and a decline in renal function 
were the most commonly reported side effects 
for all patients within our patient cohort. We 
realised quickly that sacubitril/valsartan is 
less well tolerated in patients who were ‘dry’ 
at initiation, and that careful assessment of 
volume status and diuretic dose pre-initiation 
is essential. Patients now commonly have 
their diuretic dose reduced prior to initiation 
where possible. When hypotension and 
or decline in renal function proves to be 
problematic, then further medication review 
is undertaken with a view to identifying 
medications that could be stopped, reduced in 
dose or have a change in administration time. 
Hyperkalaemia is managed within our local 
Trust protocols.

The HFNS have also established an excellent 
link to the renal consultants within the Trust, 
and they have been happy to give advice on 
a case-by-case basis regarding patients with 
significant renal impairment. This has proved 

invaluable, and has allowed us to continue 
therapy in patients who may otherwise have 
had the drug discontinued. For a number of 
the patients who experience diarrhoea with 
the initiation of sacubitril/valsartan, a short 
course of loperamide (taken as required) was 
sufficient to manage this symptom.

In terms of patient outcomes, we have noted 
an improvement in NYHA class in our patients 
treated with sacubitril/valsartan. This has 
been most obvious in those patients who 
have moved from NYHA class III to class 
II. For some patients, this has meant that 
they no longer needed referral for cardiac 
resynchronisation therapy, and one patient 
was removed from the transplant list.

Conclusion
From the perspective of the nurse-led HF 
service within the SHSCT in Northern Ireland, 
the experience of commencing patients on 
sacubitril/valsartan has been largely positive 
and we hope that we have demonstrated 
that sacubitril/valsartan can be appropriately 
initiated, titrated and managed in this setting. 
We have found that sacubitril/valsartan is 
generally well tolerated within our patient 
population, across a broad age spectrum 
and in patients with various comorbidities. 
We have also found that side effects are, 
on the whole, manageable, with the need 
to discontinue treatment occurring in only a 
small minority. Careful patient assessment is 
vital prior to initiation and titration, and it is 
useful for patients to be able to contact their 
HFNS directly should there be any concerns 

Key messages
• Heart failure nurse specialists 

(HFNS) routinely initiate sacubitril/
valsartan in Northern Ireland, 
according to current National 
Institute for Health and Care 
Excellence guidance

• Of 463 patients initiated, only 31 
(7%) discontinued treatment (mostly 
for renal decline, symptomatic 
hypotension, diarrhoea)

• Regular contact with the HFNS, 
supported by other healthcare 
practitioners, often helped to avoid 
the need for withdrawal of therapy

• Improvements in heart failure 
symptoms were common

• Our experience shows that 
sacubitril/valsartan can be 
appropriately initiated and titrated in 
a HFNS-led setting
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Prescribing Information:

ENTRESTO®      (sacubitril/valsartan)
Important note: Before prescribing, consult Summary of Product 
Characteristics (SmPC)
Presentation: Film-coated tablets of 24 mg/26 mg, 49 mg/51 mg and 97 mg/103 
mg of sacubitril and valsartan respectively (as sacubitril valsartan sodium salt 
complex). Indications: In adult patients for treatment of symptomatic chronic 
heart failure with reduced ejection fraction. Dosage & administration: The 
recommended starting dose of Entresto is one tablet of 49 mg/51 mg twice 
daily, doubled at 2-4 weeks to the target dose of one tablet of 97 mg/103 mg 
twice daily, as tolerated by the patient. In patients not currently taking an ACE 
inhibitor or an ARB, or taking low doses of these medicinal products, a starting 
dose of 24 mg/26 mg twice daily and slow dose titration (doubling every 3 - 4 
weeks) are recommended. A starting dose of 24 mg/26 mg twice daily should 
be considered for patients with SBP ≥100 to 110 mmHg, moderate or severe 
renal impairment (use with caution in severe renal impairment) and moderate 
hepatic impairment. Do not co-administer with an ACE inhibitor or an ARB. 
Do not start treatment for at least 36 hours after discontinuing ACE inhibitor 
therapy. Entresto may be administered with or without food. The tablets must 
be swallowed with a glass of water. Contraindications: Hypersensitivity to 
the active substances or to any of the excipients. Concomitant use with ACE 
inhibitors. Do not administer until 36 hours after discontinuing ACE inhibitor 
therapy. Known history of angioedema related to previous ACE inhibitor or ARB 
therapy. Hereditary or idiopathic angioedema. Concomitant use with aliskiren-
containing medicinal products in patients with diabetes mellitus or in patients 
with renal impairment (eGFR <60 ml/min/1.73 m2). Severe hepatic impairment, 
biliary cirrhosis and cholestasis. Second and third trimester of pregnancy. 
Warnings/Precautions: Dual blockade of the renin angiotensin- aldosterone 
system (RAAS): Combination with an ACE inhibitor is contraindicated due to 
the increased risk of angioedema. Entresto must not be initiated until 36 hours 
after taking the last dose of ACE inhibitor therapy. If treatment with Entresto 
is stopped, ACE inhibitor therapy must not be initiated until 36 hours after the 
last dose of Entresto. Combination of Entresto with direct renin inhibitors such 
as aliskiren is not recommended. Entresto should not be co administered 
with another ARB containing product. Hypotension: Treatment should not be 
initiated unless SBP is ≥100 mmHg. Patients with SBP <100 mmHg were not 
studied. Cases of symptomatic hypotension have been reported in patients 
treated with Entresto during clinical studies, especially in patients ≥65 years 
old, patients with renal disease and patients with low SBP (<112 mmHg). 
Blood pressure should be monitored routinely when initiating or during dose 
titration with Entresto. If hypotension occurs, temporary down-titration or 
discontinuation of Entresto is recommended. Impaired or worsening renal 
function: Limited clinical experience in patients with severe renal impairment 
(estimated GFR <30 ml/min/1.73m2). There is no experience in patients with 
end-stage renal disease and use of Entresto is not recommended. Use of 
Entresto may be associated with decreased renal function, and down-titration 
should be considered in these patients. Hyperkalaemia: Entresto should not 
be initiated if the serum potassium level is >5.4 mmol/l. Monitoring of serum 
potassium is recommended, especially in patients who have risk factors 
such as renal impairment, diabetes mellitus or hypoaldosteronism or who 
are on a high potassium diet or on mineralocorticoid antagonists. If clinically 
significant hyperkalaemia occurs, consider adjustment of concomitant 
medicinal products or temporary down-titration or discontinuation of Entresto. 
If serum potassium level is >5.4 mmol/l discontinuation should be considered. 
Angioedema: Angioedema has been reported with Entresto. If angioedema 
occurs, discontinue Entresto immediately and provide appropriate therapy and 

monitoring until complete and sustained resolution of signs and symptoms has 
occurred. Entresto must not be re administered. Patients with a prior history of 
angioedema were not studied. As they may be at higher risk for angioedema, 
caution is recommended if Entresto is used in these patients. Black patients 
have an increased susceptibility to develop angioedema. Patients with 
renal artery stenosis: Caution is required and monitoring of renal function is 
recommended. Patients with NYHA functional classification IV: Caution should 
be exercised due to limited clinical experience in this population. Patients 
with hepatic impairment: There is limited clinical experience in patients with 
moderate hepatic impairment (Child Pugh B classification) or with AST/ALT 
values more than twice the upper limit of the normal range. Caution is therefore 
recommended in these patients. B-type natriuretic peptide (BNP): BNP is not a 
suitable biomarker of heart failure in patients treated with Entresto because it 
is a neprilysin substrate. Interactions: Contraindicated with ACE inhibitors, 36 
hours washout is required. Use with aliskiren contraindicated in patients with 
diabetes mellitus or in patients with renal impairment (eGFR <60 ml/min/1.73 
m2). Should not be co-administered with another ARB. Use with caution when 
co-administering Entresto with statins or PDE5 inhibitors. Monitoring serum 
potassium is recommended if Entresto is co-administered with potassium-
sparing diuretics or substances containing potassium (such as heparin). 
Monitoring renal function is recommended when initiating or modifying treatment 
in patients on Entresto who are taking NSAIDs concomitantly. Interactions 
between Entresto and lithium have not been investigated. Therefore, this 
combination is not recommended. If the combination proves necessary, careful 
monitoring of serum lithium levels is recommended. Co-administration of 
Entresto and furosemide reduced Cmax and AUC of furosemide by 50% and 
28%, respectively, with reduced urinary excretion of sodium. Co-administration 
of nitroglycerin and Entresto was associated with a treatment difference of 5 
bpm in heart rate compared to the administration of nitroglycerine alone, no 
dose adjustment is required. Co administration of Entresto with inhibitors of 
OATP1B1, OATP1B3, OAT3 (e.g. rifampicin, ciclosporin), OAT1 (e.g. tenofovir, 
cidofovir) or MRP2 (e.g. ritonavir) may increase the systemic exposure of 
LBQ657 or valsartan. Appropriate care should be exercised. Co-administration 
of Entresto with metformin reduced both Cmax and AUC of metformin by 23%. 
When initiating therapy with Entresto in patients receiving metformin, the 
clinical status of the patient should be evaluated. Fertility, pregnancy and 
lactation: The use of Entresto is not recommended during the first trimester 
of pregnancy and is contraindicated during the second and third trimesters of 
pregnancy. It is not known whether Entresto is excreted in human milk, but 
components were excreted in the milk of rats. Entresto is not recommended 
during breastfeeding. A decision should be made whether to abstain from breast 
feeding or to discontinue Entresto while breast feeding, taking into account 
the importance of Entresto to the mother. Undesirable effects: Very common 
(≥1/10): Hyperkalaemia, hypotension, renal impairment. Common (≥1/100 
to <1/10): Anaemia, hypokalaemia, hypoglycaemia, dizziness, headache, 
syncope, vertigo, orthostatic hypotension, cough, diarrhoea, nausea, gastritis, 
renal failure, acute renal failure, fatigue, asthenia. Uncommon (≥1/1,000 to 
<1/100): Hypersensitivity, postural dizziness, pruritis, rash, angioedema. 

Legal classification: POM. Marketing Authorisation Numbers, quantities 
and price: Entresto 24 mg/26 mg film-coated tablets £45.78 per 28 tablet 
pack (EU/1/15/1058/001); Entresto 49 mg/51 mg film-coated tablets £45.78 
per 28 tablet pack, £91.56 per 56 tablet pack (EU/1/15/1058/002-003); 
Entresto 97 mg/103 mg film- coated tablets £91.56 per 56 tablet pack 
(EU/1/15/1058/006). Date of last revision of prescribing information: 
March 2019. ENT15-C019(2). Full prescribing information (SmPC) 
is available from: Novartis Pharmaceuticals UK Ltd, Frimley Business 
Park, Frimley, Surrey, GU16 7SR. Tel: 01276 692255 Fax: 01276 692508

Adverse events should be reported. Reporting forms and 
information can be found at www.mhra.gov.uk/yellowcard 

Adverse events should also be reported to Novartis via 
uk.patientsafety@novartis.com or online through the Patient 

Safety Information (PSI) tool at https://psi.novartis.com. If you 
have a question about the product, please contact Medical 

Information on 01276 698370 or by email at 
medinfo.uk@novartis.com


