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Paradigm – HF: CV Death or HF Hospitalization



Paradigm – HF: Cardiovascular Death



3.2 ± 0.4 mmHg drop seen in PARADIGM-HF (P < 0.001).
Figure 3 illustrates the impact on NYHA class before and
after initiation of sacubitril/valsartan.

Dose titration in clinical practice

In all 120 patients, dose of heart failure medical
therapy could be verified at the time of initiation of
sacubitril/valsartan and is reflected in Table 4. Of the 120
patients starting sacubitril/valsartan, the starting dose was
24/26 mg b.i.d. in 61 patients (51%), 49/51 mg b.i.d. in 46
patients (38%), and 97/103 mg b.i.d. in 14 patients (11%).
In 14 patients, the treating physician decided to initiate the
97/103 mg dose, and all 14 patients were treated with a max-
imal dose of ACE-I/ARB, beta-blocker, and mineralocorticoid
receptor antagonist, with a systolic blood pressure
>135 mmHg and glomerular filtration rate > 60 mL/min. In

all but one patient, the dose of sacubitril/valsartan could be
verified at the time of censoring (in 67 patients by classic clin-
ical follow-up and in 53 patients by telephone). Of them, 24
patients had dose uptitration, three patients had a dose
down-titration, and 92 had no change in the dose of
sacubitril/valsartan. Reasons for absence of uptitration were
only determined in the patients with clinical follow-up
(n = 67), as telephone follow-up might be less reliable. Of
the patients with in-hospital follow-up (n = 67), uptitration
was performed in 14 (21%) and down-titration in one
(1.5%), and the dose remained unchanged in 53 (77.5%). Of
the patients who did not undergo dose uptitration, 14
patients were already treated with the maximal dose at
baseline, 20 patients had a specific reason mentioned why
further uptitration was not possible, and in 18 patients,
dose uptitration was not yet performed for unknown reasons
and this was at a mean follow-up period of 90 ± 49 days.
Reasons for no further uptitration of sacubitril/valsartan
was symptomatic hypotension (n = 10, 50%), worsening renal
function (n = 6, 30%), an increase in potassium >5.5 mmol/L
(n = 1, 5%), itching (n = 1, 5%), diarrhoea (n = 1, 5%), and
blurred vision (n = 1, 5%). The mean achieved total daily dose
of sacubitril/valsartan was 207 ± 117 mg in the entire cohort,
which was significantly lower as reported in the PARADIGM-
HF trial 375 ± 75 mg (P < 0.001). However, when calculating
the valsartan dose in sacubitril/valsartan as per cent of target
dose and comparing this with pre-initiation ACE-I/ARB dose,
there was no difference in the dose of RAS blocker prescribed
(per cent target dose ACE-I/ARB before 57 ± 29% vs. 53 ± 29%
on sacubitril/valsartan; P = 0.286).

Discussion

To the best of our knowledge, this article is the first to
describe the use of sacubitril/valsartan in clinical practice.
The main findings of this analysis are that patients in clinical
practice exhibit baseline characteristics of more pronounced
disease severity in comparison with patients being random-
ized or experiencing dropout in PARADIGM-HF. This might
have resulted in a more pronounced drop in systolic blood
pressure and lower drug dose usage in comparison with
those in the PARADIGM-HF trial. Nevertheless, protocol-
driven uptitration assured dosing with at least an equipoten-
tial dose of RAS blocker. Finally, the high intrinsic risk of
adverse events in real-world patients suggests a large benefit
of sacubitril/valsartan in absolute terms.

The use of sacubitril/valsartan has convincingly proven
its benefit in reducing heart failure hospitalization and
cardiovascular mortality in selected patients with HFrEF.1,8,9

Despite the firm evidence of benefit, several factors could in-
terfere with drug prescription in clinical practice. First, the
underappreciating of the intrinsic risk for heart failure-related

Table 2 Comparison of baseline characteristics with PARADIGM-
HF sacubitril/valsartan arm

Variable
Real world
(n = 120)

Sacubitril/valsartan
arm (n = 4187) P-value

Demographics
Age, years 66.0 ± 10.5 63.8 ± 11.5 0.038
Male 98 (81%) 3308 (79%) 0.480

Heart failure aetiology 0.159
Ischaemic 80 (66.6%) 2506 (59.9%)
Non-ischaemic 40 (33.3%) 1681 (40.1%)

Physical features
Systolic blood
pressure, mmHg

120 ± 20 122 ± 15 0.154

BMI, kg/m2 28.9 ± 9.0 28.1 ± 5.5 0.125
Heart rate, b.p.m. 69 ± 15 72 ± 12 0.007

Co-morbidities
Atrial fibrillation 51 (42%) 1517 (36%) 0.159
Hypertension 56 (46%) 2969 (71%) <0.001
Diabetes 29 (24%) 1451 (35%) 0.017

Laboratory analysis
Serum creatinine,
mg/dL

1.28 ± 0.4 1.13 ± 0.3 <0.001

NYHA class 0.013
Class I 0 (0%) 180 (4.3%)
Class II 76 (63.5%) 2998 (71.6%)
Class III 43 (35.5%) 969 (23.1%)
Class IV 1 (1%) 33 (0.8%)

Echocardiography
LVEF, % 26 ± 6 29 ± 6 <0.001

Heart failure therapies
ACE-I 98 (82%) 3266 (78%) 0.480
ARB 22 (18%) 929 (22%) 0.316
Beta-blocker 115 (95%) 3899 (93%) 0.520
Aldosterone
antagonist

99 (82%) 2271 (54%) <0.001

Loop diuretic 72 (60%) 3363 (80%) <0.001
CRT 52 (43%) 292 (7%) <0.001
ICD 67 (55%) 623 (15%) <0.001

ACE-I, angiotensin-converting enzyme inhibitor; ARB, angiotensin
receptor blocker; BMI, body mass index; CRT, cardiac
resynchronization therapy; ICD, implantable cardioverter defibrilla-
tor; LVEF, left ventricular ejection fraction; NYHA, New York Heart
Association.
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Reached dose : 219 ± 12 vs. 375 ± 75 mg, p<0.001 

Implementation of Sacubitril/Valsartan



EMPA – REG: CV Death or HF Hospitalization

Fitchett D, et al. Eur Heart J 2016 doi:10.1093/eurheartj/ehv728
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Ongoing Studies with SGLT2i
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Obadia J, et al. N Engl J Med 2018. DOI: 10.1056/NEJMoa1805374

MITRA-FR   All Cause Death + HF Hospitalization 



COAPT  - All Cause Death + HF Hospitalization 

Stone GW, et al. N Engl J Med 2018. DOI: 10.1056/NEJMoa1806640
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MITRA-FR   Endpoints
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COAPT  - Endpoints



Causes for contrasting Results?

Future trials (such as RESHAPE-HF2) will help

• More severe MR in COAPT (EROA>30 vs >20 in MITRA-FR)

• Less dilated ventricles in COAPT (LVEDVI 101 vs 135)

• More procedural success and less complications in COAPT

• More aggressive uptitration of drugs in COAPT

• Very selected patients



Berardini A, et al. Int J Cardiol. 2017;228:191-197

Short-term results of MitraClip
in advanced refractory HF 
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Short-term results of MitraClip
in advanced refractory HF 
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Danish Study - All-cause and Cardiovascular Death

Køber L, et al. N Engl J Med. 2016;375(13):1221-30



LGE at Cardiac MRI and HRs for Death and SC Death

Halliday BP, et al. JACC Cardiovasc Imaging. 2018 Sep 6. doi: 10.1016/j.jcmg.2018.07.015

N=874



Raineri et al submitted

LGE at Cardiac MRI and Event-free survival
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shock was 1.2 years (IQR: 0.4 to 2.8 years). The
number of ICD shocks or sustained VT episodes in the
year before CSD was a mean of 18 ! 30 and a median
of 10 (IQR: 4.5 to 18). At the end of follow-up, CSD had
significantly reduced the number of ICD shocks or
sustained VT episodes (mean 2.0 ! 4.3; median:
0 [IQR: 0 to 2]; p < 0.01). Therefore, CSD reduced the
number of ICD shocks by 88%.

Occurrence of ATP has not been specifically asso-
ciated with mortality, and we could not often verify
whether ATP delivery (which was often asymptom-
atic) was appropriate or inappropriate based on
available ICD logs and time from event to ICD inter-
rogation. Nevertheless, available ATP data were
analyzed, and the freedom from sustained VT, ICD
shocks, or ATP after CSD at 1 year was 54% (Online
Figure 1). As noted previously, pre-procedure, 99%
of patients were taking antiarrhythmic medications.
At the end of follow-up, 39 (32%) had been taken off
all antiarrhythmic medications and were only un-
dergoing beta-blocker therapy for their cardiomyop-
athy when indicated or tolerated.

PATIENT CHARACTERISTICS ASSOCIATED WITH

OUTCOMES. As noted by the Kaplan-Meier curves,
ICD shock recurrence in the first year after CSD had

FIGURE 3 Bilateral Versus Left CSD
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There was a significant difference in the combined endpoint between bilateral and left
cardiac sympathetic denervation (CSD). Abbreviations as in Figure 1.

FIGURE 2 Sustained Survival
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(A) Freedom from VT/ICD shock recurrence, transplant, and death in the overall population at 1 year was 50%. (B) Patients with ischemic cardiomyopathy (ICM) had
similar outcomes to patients with nonischemic cardiomyopathy (NICM). Abbreviations as in Figure 1.
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Survival Free from ICD Shock or Transplant
Effects of Left or Bilateral Cardiac Sympathetic Denervation

Vaseghi et al JACC 2017;69:3070-3080



VATS-CSD: Surgical Technique



VATS-CSD Robotic Approach 



N = 8
Male 6, 75%

Mean age (range) 55 ± 20 (range 17-75)

Robotic VATS 2, 25%

ICD (transvenous) 8, 100%

CRT-D 4, 50%

Previous VT ablation  2, 25%

Monomorphic VT  only 2, 25 %

Previous Electrical Storm 8, 100%

Ongoing amiodarone 5, 62.5%

Amiodarone contraindication 2, 25%

NICM 4, 50%

ICM 2, 25%

ARVC 1, 12% 

1 LMNA/C 1, 12%

LVEF  (%) 32 ± 14

NYHA  Class I/II/III 4/2/2

Indication to OHT/VAD 3, 37%

VATS-BCSD: 

Population

in Pavia 



VATS-BCSD: Results
Median FU  10 months (IQ range2-19)

» 5 patients ( 62%) had no recurrences (4 NICM, 1 ARVC) 

» 1 patient (ICM) had 3 shocks recurrences  during severe amiodarone induced 
thyrotoxicosis (besides that only 3 ATP in 17 months after BCSD)

» 2 patients had ES recurrences, one (LMNA/C, LVEF 20%, severe MR, CI 1.4) 
during HF instabilization, the second one (ICM, LVEF 20%, CI 1.1) during sepsis .   

» Overall, 6/8 (80%) patiens can be considered responders
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Survival curve showing freedom from the primary endpoint among 
patients with (green line) or without (blue line) late gadolinium 

enhancement at cardiac MR imaging

Raineri C. Unpublished



Survival curve showing freedom from the primary endpoint among patients 
with LV ejection fraction > 30% and < 50% and with (green line) or without 

(blue line) late gadolinium enhancement at cardiac MR imaging

Raineri C. Unpublished



VATS-CSD: esperienza pavese 

Da ottobre 2014 effettuiamo la procedura la per
via toracoscopica mini-invasiva (VATS) e da
novembre 2017 abbiamo implementato la
tecnica robotica.

Parallelamente abbiamo esteso le indicazioni
(comprendendo anche la BCSD):

- Malattie aritmogene ereditarie (LQTS, CPVT,
FV idiopatica), prevenzione secondaria ma
anche primaria

- Aritmie ventricolari refrattarie nelle
cardiopatie strutturali (Sindrome di Barlow,
ARVC, CMDI, CMDNI)
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