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Abstract

Although LCZ 696 (Sacubutril/valsartan) induced angioedema is rare, itshazardousness is linked to their
predominant oropharyngeal localization which can be life threatening in case of upper airway obstruction due to a
tongue or laryngeal swelling, we report a new case of fatal laryngeal angioedema induced by LCZ 696.
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Introduction
Angiotensin II receptors blockers (ARB) and neprylisin inhibitor:

LCZ 696 (sacubutril/Valsartan) is currently a part of the therapeutic
arsenal for heart failure with reduced ejection fraction [1]. The
PARADIGM trial has shown that this association is well tolerated
except in few cases of angioedema. Unlike histaminic angioedema
which is most common, LCZ 696 angiodema is related to the
accumulation of bradykinin. Its onset is unpredictable and is not
related to the dose and duration of the treatment. Its severity is due the
asphyxiation risk in case of laryngeal involvement.

Case Report
A 65 years old female, admitted in the emergency department 5

hours after a rapid onset of swelling of the face, lips and tongue (Figure
1) with speech difficulty and dyspnea, she has a 15 years history of type
2 diabetes mellitus under metformin, dipeptidyl-peptidase 4 inhibitor
and Sitagliptine since 2 months and a 2 years history of heart failure
with reduced heart failure (LVEF=32%) that remained symptomatic in
NYHA class III under optimal medical therapy (Ramipril 10 mg per
day, Nebivelol 5 mg per day, Spirinolactone 50 mg per day and
Furosemide 40 mg per day) which led, one month earlier to her
present visit, to the introduction of Sacubitril/valsartan 50 mg bid with
respect to the prescription rules (Ramipril was stopped 36 hours earlier
avoiding the potential excess risk for developing angioedema).
Otherwise, she has no history of allergies.

At admission, the examination found a tensioned tongue with a
protruding anterior third due to a large edema, complete dysphagia, a
hypersialorrhea and a complete dysphonia followed. The patient
showed no rash. CT scan of the face (Figure 2) showed significant
edema of the tongue extended to the larynx. The patient received
emergency 2 blouses of adrenaline, steroids and antihistamine with no
response, the diagnosis of q LCZ 696 induced angioedema was raised.
Faced with the severity of the respiratory distress and the failure of the
orotracheal intubation, a rescue tracheostomy was performed. The
evolution rapidly turned to a hypoxic cardiac arrest. A report was
expedited to the pharmacovigilance center.

Figure 1: Large edema of the tongue and lips, extended to the neck.

Figure 2: CT scan images showing edema of the tongue, base of the
tongue and larynx.

Discussion
Heart failure is characterized by geometry and tissue remodeling

and an imbalance between the two counter-regulatory systems, the
natriuretic peptides and the renin-angiotensin-aldosterone system
(RAAS). As heart failure progresses, sympathetic tone increases and
RAAS becomes predominant over natriuretic peptides secreted in
response to mechanical stretch. These peptides therefore represent a
potential target in the treatment of heart failure in the same way as the
RAAS [2]. The concept of LCZ 696 (Sacubutril/Valsartan) is to
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combine a dual inhibition of neprilysin, to prevent the catabolism of
natriuretic peptides and that of RAAS. Indeed, neprilysine is not
specific for natriuretic peptides, it has a certain affinity in decreasing
order for angiotensin II and I, adrenomedulin, substance P, bradykinin
and endothelin, hence the need to simultaneously block its effects on
other vasoactive substrates, particularly the angiotensin II, using an
angiotensin II receptor antagonist [2].

Given the of the superiority of LCZ 696 on enalapril in the
PARADIGM trial [3] (total mortality and CV in particular), the
European Society of Cardiology ESC recommend to switch from ACE
or ARB to LCZ 696 in patients with heart failure with reduced EF only
if only if the patient remains symptomatic despite the association ACE,
betablocker and mineralocorticoid receptor antagonist In practice, this
switch requires stopping the ACE for 36 hour before introducing LCZ
696 to avoid the potential excess risk of angioedema [4]. In the
PARADIGM trial, angioedema observed in the LCZ 696 group was an
expected adverse effect due to the inhibition of bradykinin
degradation.

The onset time of angioedema after strarting LCZ 696 is variable;
the risk persists after a prolonged course of therapy. The effect is dose
independent. It preferentially affects the face and the oropharyngeal
area [5]. Abdominal involvement is possible with a clinical picture of a
subocclusive syndrome and ascites. The LCZ 696 induced angioedema
is characterized by a very deforming character unlike other types of
angioedema. If the treatment is continued, relapses become more
frequent with a persistent predilection for the oropharyngeal area.
Edema of the face is at risk of extension to the upper airways. A history
of edema of the upper airways is a risk factor for relapsing. There is no
way to predict which patients are at risk of fatal laryngeal edema. The
unpredictable and extensible character of the angioedemamust urges
the utmost caution.

Bradykinin laryngeal angioedema results in complete obstruction
within few hours and lasts for two to three days. Some cases of faster
evolution with asphyxiation within minutes have been reported.
Patients often accuse odynophagia first, and then dysphonia precedes
acute dyspnea [6]. As in the present case, in the absence of specific
treatment, death from asphyxia is possible. The diagnosis must be
made quickly as it is a corticosteroid-resistant angioedema and less
sensitive to adrenaline. The main differential diagnosis of bradykinin
angioedema is allergic or non-allergic angioedema. Bradykinin
angioedema is not accompanied by urticaria and other signs of
anaphylaxis and does not respond to corticosteroids and
antihistamines [6]. The risk of LCZ 696 induced angioedema increases
with the combination with other drugs especially gliptins which are
oral antidiabetic agents that have an anti-dipeptidyl-peptidase 4
(DPP-4) actions. Inhibitors of DPP-4 inhibit the degradation of
bradykinin and potentiate the deleterious effect of LCZ 696 [7].

In severe cases, appropriate management requires a healthcare
facility that has resuscitation equipment [8] and access to specific
treatment. For physiological reasons, blockade of the B2 receptor of
bradykinin by icatibant (Firazyr®) is the first line treatment. The dosage

is 30 mg subcutaneously, which can be repeated six hours later. In case
of contraindication related to hypersensitivity, the infusion of
complement C1 esterase inhibitor concentrate (Berinert®) is also
effective at the dose of 20 IU/kg intravenously [9].

In general terms, the risk of angioedema with sacubitril/valsartan
treatment is similar to that seen with ACE inhibitors [10]. Clinicians
should not be misled by the combination with valsartan considering
that ARB is less likely to cause this complication. Strict vigilance in
monitoring and counseling patients on the symptoms and signs of
angioedema throughout the treatment with sacubitril/valsartan is
strongly recommended.

Conclusion
Because of the increasing prescription of Sacubutril/valsartan as a

treatment of heart failure with reduced ejection fraction, the risks of
angioedema related to this combination are to be known. The
diagnosis is difficult and the continuation of the treatment can be life-
threatening because of the increasing intensity of recurrences.
Reporting isolated cases or series of cases will strengthen the
information of health professionals on this underestimated serious
complication and help optimize its management.
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