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Chronic heart failure is the final stage of the cardiovascular continuum, which is an important cause of disability and re-
duced life expectancy in developed countries. Optimal medical therapy recommended for patients with symptomatic HF and
reduced left ventricular ejection fraction includes angiotensin-converting enzyme inhibitors (or angiotensin Il receptor antago-
nists), beta-blockers and mineralocorticoid receptor antagonists. However, the use of optimal medical therapy does not always
lead to the elimination of symptoms, improvement of the quality of life and functional capabilities of patients.

Sakubitril/valsartan is a novel combination drug that includes the angiotensin Il receptor blocker valsartan and the neprili-
sin inhibitor sacubitril. In a large PARADIGM-HF clinical trial it demonstrated a 20% reduction in cardiovascular mortality and
hospitalization due to decompensation of heart failure compared with standard therapy with enalapril. We report a case of
successful use of sacubitril/valsartan in a 61-year-old patient with dilated cardiomyopathy, chronic heart failure with reduced
ejection fraction and ventricular arrhythmias. After 6 months of therapy, the patient achieved marked positive dynamics of
the clinical status, laboratory and instrumental parameters in absence of any adverse reactions and complications.
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OnbiT UcnoNb30BaHMA Npenapara
caKkybuTpun/BancapraH y nauueHTa

C AMNaTalLMOHHOW KapauoMMonaTHeH,
XPOHUYECKOW CepAevHOM He0CTaTOUYHOCTbIO
COCHM)XeHHOM ¢paKumel Bblbpoca

U XKeNnyA04KOBbIMU HapYLLIEHUSAMU pUTMA

B.A. CHexmukumi', J1.B. Konouen', M.Y. Matiokesuny', C.H. Tpn6?, E.A. CHexuLKas?,
[A. Mapekuna?, .. Enudarosa?, E.H. YepHas?

! [POAHEHCKVIA roCyAaPCTBEHHbIN MeAMUMHCKWIA yHuBepcuTeT, [poaHo, benapyce;
2 [poaHeHCKNI1 06N1aCTHON KIMHUYECKNIA Kapayuonorudeckuii LienTp, MpoaHo, benapych

XpoHuuecKas cepieyHas HeOCTAaTOYHOCTb — KOHEYHas CTaaus CepAeYHO-COCYAMUCTOr0 KOHTUHYYMa, KOTopas ABNseTCs
BA)XHOW NPUYMHON HapyLLEHWs TPYA0CMNOCOOHOCTU M COKPALLEHUS MPOLOMIKUTENBHOCTM JKU3HW HAaceNeHUs pasBUTBIX CTPaH.
OnTuMansHas MeiMKaMeHTO3Has Tepanusi, PEKOMeHA0BaHHas NaumneHTaM ¢ cumntoMaTudeckon XCH u cHumkeHHon dpakum-
ev Bblbpoca N1eBoro XeyAoyKa BKIIOYaeT B 65 MHTMOMTOPBI aHrMOTEH3MHNpeBpaLLaloLLero GpepMeHTa (MMbo aHTaroHMCTHI
peLienTopoB aHruoTeH3uHa Il), beta-agpeHobA0KaTOPbI M AHTArOHUCTLI PeLLenTopoB MUHEPaNOKOPTUKOMAOB. OgHaKo ucnosb-
30BaHVe ONTUMabHOW Me[IMKaMeHTO3HOM Tepaniy He BCerfa no3BonisieT J06UTbCS YCTpaHeHUs CUMMTOMOB, YAYULLIEHMUS Ka-
YeCTBa M3HU U DYHKLMOHANBHBIX BO3MOXHOCTEN NALMEHTOB.

Cakybutpun/BancaptaH — 3T0 HOBbIi KOMOMHMPOBaHHbIA Mpenapat, BKIKYAlLWMA B CcebA aHTaroHUCT peLen-
TOPOB aHrMoTeH3uHa |l BancaptaH M WMHIMOWTOP HEMpUIM3WHA CaKybuTpun. B KpymHOM KIMHWYECKOM WCChneaoBaHWu
PARADIGM-HF oH npopeMoHcTpupoBan 20%-e cHUMeHWe cepAeYH0-COCYAUCTON CMEPTHOCTU M YaCcTOTbl MOBTOPHBIX rocnuTa-
JM3aLMIA B CBA3M C [LeKOMMeHcaumeil No CPaBHEHMIO CO CTaHAApPTHOM Tepanuen 3HananpuiomM.

B HacToswlem HabnogeHny nNpeAcTaBAeH OMbIT YCMELUHOTO MPUMEHEHUS Npenaparta cakybutpun/BancapTtaH y 61-netHero
naLlmMeHTa C AMUNaTaLMoHHOW KapaMoMMUonaThel, XpOHUYECKON CepAeyHOl HeL0CTaTOYHOCTBI0 CO CHUMEHHOM dpaKumeil Bbl-
bpoca u XenynouKoBbIMA HapyLleHuaMW putMa. [Mocne 6 MecALEB Tepanuu y NauveHTa oTMeYanach 3HauuTesbHas noso-
MUTeNbHaA AMHAMMKA KIMHWYECKOrO CTaTyca, 1IabopaTopHbIX M MHCTPYMEHTalNbHbIX NOKasaTeneid Npy 0TCYTCTBUM 3HAUUMBIX
nobOYHbLIX peakLmin U 0CIOMKHEHUM.

KnioueBble cnoBa: cakybuTpun/BancapTaH; XpoHUYecKasi CepAeyHas Hej0CTaTOYHOCTb CO CHUMKEHHOM (paKumeit Bbibpoca;
KeNyA04KOBbIE aPUTMUM; AUNaTaLMOHHAs KapAMOMMONATHS; KIIMHUYECKUI Clyyail.
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INTRODUCTION

Dilated cardiomyopathy (DCM) is characterized by a poorly
contracting dilated left ventricle with a normal or reduced left
ventricular wall thickness, which leads to the development
of congestive cardiac failure [1]. The progression of heart
failure (HF) is associated with left ventricular remodeling,
which manifests as gradual increases in left ventricular
end-diastolic and end-systolic volumes, wall thinning, and
a change in chamber geometry to a more spherical and
less elongated shape. This process is usually associated
with a steady reduction in left ventricular ejection fraction
(LVEF). Other life-threatening complications of DCM include
ventricular arrhythmias, thromboembolic events, syncope
and sudden cardiac death [2, 3].

The primary direction of HF management is the early
initiation of therapy. It is important not just to eliminate
symptoms, but to improve patients’ functional capacity
and quality of life, prevent hospital admissions and reduce
mortality [4]. Neuro-hormonal antagonists (ACE-inhibitors,
MRAs and beta-blockers) for years have been the cornerstone
of the treatment for heart failure with reduced ejection
fraction (HFrEF). However a novel compound (LCZ696) that
combines the moieties of an angiotensin Il receptor blocker
(valsartan) and a neprilysin inhibitor (sacubitril) has recently
been shown to be superior to an ACE-inhibitor (enalapril)
in reducing the risk of death and of hospitalization for HF
in a PARADIGM-HF randomized controlled trial with strict
inclusion/exclusion criteria [5-7]. Sacubitril/valsartan is
therefore recommended to replace ACE-inhibitors in HFrEF
patients who remain symptomatic despite optimal therapy
and who fit these trial criteria [7].

In this article we report a case of a 61-year-old male
patient with dilated cardiomyopathy possibly related to
myocarditis, HFrEF and episodes of non-sustained ventricular
tachycardia. Sacubitril/valsartan treatment was initiated after
six months of standard treatment.

CASE PRESENTATION

In September 2020 a 61-year-old male patient was
admitted to the Grodno Regional Clinical Cardiology Center
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presenting with dyspnea on exertion, reduced exercise
tolerance, palpitations and ankle swelling. He had a previous
medical history of vasospastic angina, hypertension and
ventricular ectopy. He was a non-smoker and had no family
history of cardiovascular disease. Present clinical symptoms
have developed since March 2020, when, after episode of
hypothermia, he had developed right-sided pneumonia
(confirmed Covid-19 negative by RT-PCR test). The present
clinical deterioration was noted during the last two weeks
before hospital admission.

Current medications included metoprolol 25 mg b.i.d.,
ramipril 5 mg q.i.d., spironolactone 50 mg q.i.d., aspirin
75 mg PO g.i.d, and atorvastatin 10 mg g.i.d.

Upon his initial presentation, the patient had respiratory
rate 22 breaths/min, heart rate of 82/min, blood pressure —
160/100 mm Hg and 97% oxygen saturation on ambient
air. Cardiac auscultation revealed an audible S3 sound and
a moderate systolic murmur, indicative of mitral regurgitation.
Also he had edema in feet and ankles,

An electrocardiogram revealed sinus rhythm with heart
rate of 77/min, left atrial enlargement and LV hypertrophy
with secondary ST-T wave changes (see Fig. 1).

His baseline echocardiogram showed dilation of all heart
chambers, pulmonary trunk and its branches, significant
decrease in systolic function of the LV myocardium with
severe global hypokinesis. His LVEF was 23% (Biplance). Also
the patient had moderate mitral and tricuspid regurgitation
(grade 1), atherosclerotic lesions of the aorta and aortic
valve, dilation of ascending aorta (42 mm), moderate aortic
regurgitation (grade Il) and pulmonary hypertension (SPAP —
49 mm Hg).

Ambulatory 24-hour Holter ECG monitoring (metoprolol
25 mg b.i.d.) revealed that patient had sinus rhythm with
a heart rate from 78 to 114 b.p.m. His average heart
rate during the day was 91 b.p.m, at night — 82 b.p.m.,
RR max. — 1345 msec. There were 10397 isolated
polymorphic PVCs, 207 couplets and 64 episodes of non-
sustained ventricular tachycardia (lasting for 3 beats) at
arate of 101 — 135 b.p.m (see Fig. 2). No ischemic changes
of ST segment and T wave have been found.

The complete blood cell (CBC) count revealed normal
white blood cell (WBC) count of 7.8 - 10°/L, red blood count
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Fig. 1. Patient’s electrocardiogram at admission to the hospital
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of 4.62 - 10'2/L, hemoglobin of 143 g/L and platelet count of
163 - 10/L. His total cholesterol (5.54 mmol/L) and bilirubin
(23.1 mmol/L) were slightly elevated, urea (2.5 mmol/L) and
creatinine (113.4 memol/L) stayed within normal values with
estimated GFR of 61 ml/min/1.73m?). His coagulation testing
showed no changes from reference values. Other notable
admission labs included low potassium level 3.8 mmol/L,
pro-brain natriuretic peptide 3203 pg/mL and d-dimer
840 ng/ml.

Taking into account his dyspnea on exertion and
reduced exercise tolerance, the patient underwent coronary
angiography, which revealed 75% proximal stenosis of
the diagonal branch (D1) of his left anterior descending artery
(LAD). His left circumflex coronary artery and right coronary
artery didn't have any significant stenosis (see Fig. 3 and 4).
Conservative treatment was recommended in absence of
indications for percutaneous coronary intervention (SYNTAX
Score — 2 points).

The patient was diagnosed with: Dilated cardiomyopathy,
probably secondary to myocarditis (March 2020). Moderate
mitral and tricuspid regurgitation (grade Il). Frequent
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polymorphic ventricular ectopy, including episodes of non-
sustained VT. Atherosclerosis of the aorta and coronary
arteries (75% stenosis of the diagonal branch of LAD).
Moderate pulmonary hypertension (SPAP — 49 mm Hg).
HFrEF (LVEF — 23%), stage IIB (Vasilenko — Strazhesko),
NYHA class III.

The treatment initiated in the cardiology department
included carvedilol 6.25 mg b.i.d., spironolactone 50 mg
b.i.d., furosemide 40 mg q.i.d. (i.v. and then orally), ringer’s
solution i.v., aspirin 75 mg g.i.d., atorvastatine 10 mg q.i.d.
and amiodarone 200 mg b.i.d. Intravenous vasodilators and
inotropic agents were not prescribed.

The treatment included aspirin and statins because
patient was diagnosed with 75% proximal stenosis of
the diagonal branch of LAD, which signified that he had
concomitant ischemic heart disease and established coronary
artery atherosclerosis. Before initiation of treatment with
atorvastatine (6 years ago) patient was diagnosed with
hyperlipidemia (total cholesterol — 7.65 mmol/L), which
was another indication for lipid-lowering agents. In the 2016
ESC HF Guidelines statins continuation may be considered

Fig. 2. Episode of non-sustained ventricular tachycardia (3 beats) at a rate of 101 b.p.m. and a solitary premature ventricular contraction

75% proximal stenosis of
the diagonal branch (D1) of the left anterior
descending artery

Fig. 3.

stenosis

Fig. 4. Left anterior descending artery
and circumflex artery without significant
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Fig. 5. Right coronary artery without
significant stenosis
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for those patients already on statins for prevention of CAD
[5]. Also 2016 ESC HF Guidelines imply that aspirin should
be given in patients with heart failure with accompanying
CAD, although its use should be compounded by an adequate
evaluation of the expected benefits and risks. Our patient had
no major bleeding risk factors, that is why aspirin intake was
continued.

Prior to hospital admission patient was treated with
ramipril 5 mg b.i.d., but further dosage increase could not be
achieved because of decrease in blood pressure.

Therefore, considering that the patient fitted
the PARADIGM-HF trial inclusion criteria (see Table 1),
ramipril was switched to sacubitril/valsartan in the initial
dose of 24/26 mg b.i.d. after the recommended period of
36 hours after discontinuing ACE-inhibitor therapy.

After 7 days of treatment patient noted dyspnea reduction
on exertion, absence of dyspnea at rest and a slight reduce
in palpitations.

24-hour Holter ECG monitoring (carvedilol 6.25 mg
b.i.d. + amiodarone 200 mg b.i.d.) revealed that patient had
sinus rhythm with heart rate from 70 to 98 b.p.m. His average
heart rate during the day was 80 b.p.m., at night — 73 b.p.m.
There were 6546 isolated polymorphic PVCs and 78 couplets.
No episodes of non-sustained ventricular tachycardia and
ischemic changes of ST segment and T wave were recorded.

However, laboratory tests haven't demonstrated any
changes in NT-proBNP level (3252 pg/mL vs. 3203 pg/mL
at admission).

At discharge on the 14" day the following therapy
was recommended: sacubitril/valsartan 24/26 mg b.i.d.,
carvedilol 6.25 mg b.i.d., eplerenone 50 mg b.i.d., aspirin
75 mg q.i.d., rosuvastatine 10 mg q.i.d. and amiodarone
200 mg q.i.d (for T month). Sacubitril/valsartan dosage was
meant to be titrated slowly and doubled every 3-4 weeks
to the maintenance dose of one tablet of 97/103 mg b.i.d., if
tolerated by the patient.

For the primary prevention of sudden cardiac death,
the insertion of implantable cardioverter-defibrillator was
recommended; however, patient refused this intervention.

Vol. 1 (1) 2021
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It should be noted that according to the current ESC
Guidelines for the diagnosis and treatment of acute and
chronic heart failure, treatment with beta-blocker, MRA and
sacubitril/valsartan reduces the risk of sudden cardiac death
and is recommended for patients with HFrEF and ventricular
arrhythmias (IA) [5]. It is associated with a decrease in
the relative risk of SCD by 20% according to the results of
the PARADIGM-HF trial [6].

After 4 weeks of treatment the dose of sacubitril/
valsartan was increased up to the mid-range does of
49/51 mg b.i.d. The subsequent attempt to increase the dose
was accompanied by a substantial decrease in blood pressure
and couldn't be achieved.

In January 2021 during his follow-up visit to the doctor
patient admitted a significant improvement of his quality of
life: he could walk at longer distances and perform household
chores without exertion, his sleep improved, ankle swelling
and palpitation significantly reduced. He had respiratory rate
17 breaths/min, heart rate of 72/min, and blood pressure —
110/65 mm Hg.

In March 2021, after six months of treatment
with sacubitril/valsartan, patient's NT-proBNP level
decreased to 317 pg/mL. His CBC, coagulation testing
and basic metabolic panel were within reference values
(see Table 2).

His electrocardiogram revealed sinus rhythm with heart
rate of 67/min, with LV hypertrophy with secondary ST-T wave
changes. His echocardiogram revealed visible improvement
in systolic function (LVEF — 52%), reduction in the size of
both ventricles and atria, and absence of hypokinesis of
the left ventricle. The dynamics of the echocardiography
parameters is presented in Table 3.

His 24-hour Holter ECG monitoring (carvedilol 6.25 mg
b.i.d.) revealed that patient had sinus rhythm with heart
rate from 58 to 103 b.p.m. His average heart rate during
the day was 78 b.p.m., at night — 75 b.p.m. There were only
2213 isolated PVCs, mostly monomorphic and 79 couplets.
No episodes of non-sustained ventricular tachycardia were
recorded (see Fig. 6).

Table 1. PARADIGM-HF trial inclusion criteria and patient’s characteristics

PARADIGM-HF trial inclusion criteria

Patient’s characteristics

18 years and older

LVEF < 35%

NYHA class II-IV

ACE inhibitor or ARB in target dose
NT-proBNP > 600 pg/mL

eGFR > 30 ml/min/1.73 m?

systolic blood pressure > 95 mmHg,

serum potassium level < 5.4 mmol/L

61y.0.
LVEF — 23% (Biplance)
NYHA class llI

ramipril 5 mg b.i.d.

NT-proBNP — 3203 pg/mL

eGFR = 61 mU/min/1.73 m?

systolic blood pressure — 110 mmHg,

serum potassium level — 3.8 mmol/L

DOl https://doi.org/10.17816/cardar65220
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Table 2. The dynamics of the basic metabolic panel parameters within 6 months of treatment with sacubitril/valsartan

Basic metabolic panel Baseline 6 months afte_r _sga_:bitril/ Reference values
parameters valsartan initiation

Urea, mmol/L 2.5 6.53 2.2-15
Creatinine, mmol/L 113.4 100.9 62-124
Potassium, mmol/L 3.8 4,6 3.5-55
Soduim, mmol/L 142 141 135-150
Total cholesterol, mmol/L 5.54 4.47 0-5.16
Glucose (fasting), mmol/L 4.3 5.1 3.3-5.9
Bilirubin, mmol/L 23.1 1.8 5-21

Table 3. The dynamics of the echocardiography parameters within 6 months of treatment with sacubitril/valsartan

Echocardiography parameters Baseline 6 months after sacubitril/valsartan initiation
Diastolic LV internal dimension, mm 62
Systolic LV internal dimension, mm 45
LV end-diastolic volume, mL 192
LV end-systolic volume, mL 92
LVEF (%), Biplance 52
Left atrial diameter, mm 49 x 67 Lh x 64
Right atrial diameter, mm L4 x 57 42 x 54
Right ventricle diameter, mm 29

The dynamics of the PVCs within 6 months of
treatment with sacubirtil/valsartan

10397

2213

September 2020

October 2020

March 2020

Fig. 6. The dynamics of the PVCs within 6 months of treatment with sacubitril/valsartan.

The patient subsequently reported improved exercise
tolerance and quality of life. His clinical condition has
improved to NYHA class Il and now he continues his optimal
medical therapy including sacubitril/valsartan 49/51 mg b.i.d.

DISCUSSION

Nowadays we can see significant improvements in
therapeutic approaches for HFrEF [8]. With the beginning

DOI: https://doi.org/10.17816/cardar65220

of the angiotensin receptor blocker/ neprilysin inhibitors
(ARNI) era, a new effective tool for better management of
our patients and improvement of their clinical outcomes
becomes available. The main goals of HF management are
the improvement in quality of life, reducing hospitalizations
due to HF decompensation, and cardiovascular mortality,
including sudden cardiac death (SCD) [9].

In our case study at the follow-up period of six months,
there were no hospitalizations due to HF progression, we
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achieved significant structural and functional left ventricular
improvements, increased tolerance to physical activity and
NYHA class. Also we should mark the disappearance of
ventricular tachycardia episodes.

These advantages can be explained by up-regulation
of natriuretic peptide (NP) system activity by neprilysin
inhibition. It is known that HF progression occurs from
imbalance between renin-angiotensin-aldosterone
system (RAAS) and NP system [10]. The main idea of
clinical benefits of neprilysin inhibition is due to reduced
brain natriuretic peptide (BNP) degradation. BNP and
N-terminal fragment of the prohormone BNP (NT-proBNP)
are secreted in response to mechanical or ischemic
myocardial stress with a rapid inducing of natriuresis,
diuresis, lowering total peripheral vascular resistance,
thus decreasing preload and afterload [11]. Our findings
do not conflict with the PARADIGM-HF trial suggesting
that ARNI therapy led to reverse cardiac remodeling
[7]. There are also similar clinical reports on ARNI
therapy in real clinical practice [12, 13]. Interestingly,
we have received all mentioned above improvements
by achieving maximum tolerable dose of ARNI without
achieving the target dose specified in the PARADIGM-HF
study [7]. We have found a study in which patients with
low systolic blood pressure despite the low mean daily
dose of ARNI due to hypotension, obtained significant
beneficial cardiac reverse remodeling [14]. Despite dose
reduction of sacubitril/valsartan is associated with lower
risk of cardiovascular death or hospitalizations due to HF
worsening compared with discontinuation of therapy [15]
it should not be a reason for insufficient dose titration
of ARNI. This example demonstrates the need for an
individual pharmacotherapy approach.

Mechanisms reducing the arrhythmic burden in ARNI
patients are not studied enough. In the majority of cases
SCD has arrhythmic origin linked to myocardial electrical
instability [12, 16]. A number of studies [16, 17] have
found a correlation between increased levels of BNP and
risk of ventricular arrhythmia and have demonstrated
that besides reduced LVEF, elevated BNP levels are also
significant predictors of SCD. Elevated BNP levels are
associated with a worse outcome in patients with HF
and decrease in BNP levels means better prognosis from
the point of view of malignant ventricular arrhythmias and
SCD. NT-proBNP has longer half-life in peripheral blood in
comparison with BNP, can also be used as a SCD predictor
in HF population, and should be preferred in ARNI treated
patients, because is not a substrate for neprilysin [18].
Similarly to these data, observed decline of ventricular
tachycardia in our case is associated with significant
reduction of NT-proBNP levels.

Recent studies suggested a significant association ARNI
therapy with reduction in ventricular tachycardia burden,
appropriate ICD shocks and better pacing parameters
[19]. In the near future ARNI can become the foundation

Yol 1 (1) 2021
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of optimal medical therapy for HFrEF, making it more
effective, so the role of ICD in the ARNI era needs to be
reassessed [8].

After recovering from dilated cardiomyopathy,
the question of continuing HF therapy has araisen.
In the TREAD-HF [20] study, successful withdrawal or
reduction of HF therapy was demonstrated only in 50%
of patients after six months follow-up and no significant
predictors of recurrence were identified. Since these
observations were obtained in patients without sacubitril/
valsartan treatment, further researchers are needed
to investigate this question. Until robust predictors of
relapse are identified or until the efficacy of ARNI therapy
for HF recurrence is assessed, HF should be continued and
requires lifelong therapy [15].

Despite the positive aspects of ARNI therapy, it is not
widely implemented in routine clinical practice. There are
several reasons, first of all we can name the economic
level, the other is lack of awareness about clear practical
guidance [15]. Strong hypotensive effect, importance of
dose titration, washing period ACE inhibitor treatment,
gives doctors a warning before prescribing this treatment
in outpatient care [21]. In this work we highlighted the key
moments of implementing sacubitril/valsartan in routine
clinical practice.

CONCLUSIONS

The main indication for angiotensin receptor blocker/
neprilysin inhibitors therapy is heart failure decompensation
with a progressive decrease in left ventricular ejection
fraction (< 40%) and low NYHA functional class (II-IV).

Dose reduction of sacubitril/valsartan is better
compared with refusal to appoint of therapy, but titration to
the maximum tolerated dose of ARNI is necessary to achieve
the most pronounced clinical effect and need an individual
pharmacotherapy approach.

Sacubitril/valsartan therapy did not only improve left
ventricular systolic function, but also reduced the frequency
of ventricular rhythm disturbances;

In this case, sacubitril/valsartan therapy allowed to avoid
or delay cardioverter defibrillator implantation for the primary
prevention of sudden cardiac death (Class I);

After the achievement of clinical and functional
improvement, sacubitril/valsartan therapy should be
continued and requires constant intake.
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