
HF - Simplistic Assumptions

• All HFs are the same;

• Pathophysiology of HF is always the same

• HF remains the same for each patient

throughout natural history of the disease

• Pharmacokinetics and pharmacodynamics is

the same for each patient

• Clinical Trial Dose is always appropriate



Physicians' guideline adherence and  prognosis in 
HFrEF:  QUALIFY international registry

Komajda et al. European Journal of Heart Failure 30 APR 2017 DOI: 10.1002/ejhf.887

Cardiovascular (CV) mortality CV hospitalization or CV death 



Treatment of HFrEF Stage C and D 





ESC Heart Failure Long‐Term Registry: 

All-cause Mortality and HF Hospitalizations

85.5% 

64% 

1 year

Crespo-Leiro et al. Eur J Heart Fail 2016; 18, 613–625



Total HF hospitalizations and CV death

Placebo

Dapagliflozin

Including first and repeat hospitalizations

NEJM 2019
Rate Ratio 0.75 (0.65, 0.88) 

p=0.0002



SCC: l’importanza della 
personalizzazione della terapia

• 35 aa, maschio, NYHA III , CMPD,    BBsin;

FEVsin 30 %

• 78 aa, maschio, NYHA III, post-IMA, BBsin; 
FEVsin 30%



SCC: l’importanza della 
personalizzazione della terapia

• 35 aa, maschio, NYHA (II)-III , CMPD, BBsin (QRS 160 
msec),  RS;    FEVsin 30 %;  Hb 13.5 g/dl; ferritina 
350 mcg/L;  GFR 87 ml/min

• 78 aa, maschio, NYHA III-(IV), post-IMA, BBsin (QRS 
120 msec); FA; FEVsin 30%; Hb 11.8 g/dl; ferritina 
78 mcg/L; DM (HbA1C 9%); GFR 45 ml/min;  estesa 
cicatrice posteriore; H recidivanti per SCC e 
necessità supporto inotropo



Streng KW et al. Int J Card 2018;271:132



Drugs. 2019 Sep;79(14):1543-1556





1.Desai et al. Eur Heart J 2015; epub ahead of 

print: DOI:10.1093/eurheartj/ehv186;

2.O’Connor et al. Am J Cardiol 1998;82:881–7

HR=0.84
(95% CI: 0.76–0.93)

p=0.001 HR*=0.80 
(95% CI: 0.71–0.89)

p<0.001

HR=0.80 
(95% CI: 0.68–0.94)

p=0.008 HR=0.79
(95% CI: 0.64–0.98)

p=0.034
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Time to first hospitalization for 
HF during the first 30 days 

Cumulative number of 
hospitalizations for HF

Packer M et al,  Circulation 2015



Sudden death Worsening HF





Treatment effect of LCZ696 by tertile of left ventricular ejection fraction for all outcomes







Changes in mean HbA1c and confidence intervals by treatment group at screening, 
randomisation, 1-year, 2-year, and 3-year visits 

Seferovic et al. Lancet Diabetes Endocrinol 2017 





Packer et al. Lancet Diabetes Endocrinol 2018

Change in eGFR in patients with and 
those without diabetes based on 
treatment assignment





High-sensitivity troponin T (hs-
TnT) levels by treatment group











PARADIGM-HF:
Pre-specified safety endpoints

LCZ696
(n=4187)

Hypotension (%)
symptoms
symptoms and SBP <90mmHg

Renal impairment (%)
Cr ≥2.5mg/dl
Cr ≥3.0mg/dl

Hyperkalaemia (%)
K+ >5.5mmol/l
K+ >6.0mmol/l

Cough (%)
Angioedema: not hospitalised

No treatment/antihistamines n, (%)
Catecholamines/corticosteroids n, (%)

Angioedema: hospitalised
No airway compromise n, (%)
Airway compromise n, (%)

14.0
2.7

3.3
1.5

16.2
4.3

11.3

10 (0.2)
6 (0.1)

3 (0.1)
0 (0.0)

Enalapril
(n=4212)

9.2
1.4

4.5
2.0

17.4
5.6

14.3

5 (0.1)
4 (0.1)

1 (0.0)
0 (0.0)

P value

<0.001
<0.001

0.007
0.10

0.15
0.007

<0.001

0.19
0.52

0.31
-

McMurray et al. N Engl J Med 2014;371(11):993-1004





DAPA-HF Trial Design

• Key inclusion criteria: Symptomatic HF; EF ≤40%; NT-

proBNP ≥600 pg/ml (if hospitalized for HF within last 12 

months ≥400 pg/mL; if atrial fibrillation/flutter ≥900 pg/mL)

• Key exclusion criteria: eGFR <30 ml/min/1.73 m2;

symptomatic hypotension or SBP <95 mmHg; type 1 

diabetes mellitus

• Primary endpoint: Worsening HF event or cardiovascular

death (worsening HF event = unplanned HF hospitalization

or an urgent heart failure visit requiring intravenous therapy)

For full details see McMurray JJV et al Eur J Heart Fail. 2019;21:665-675



Key baseline characteristics

*includes 82 dapagliflozin and 74 placebo patients with previously undiagnosed diabetes i.e. two HbA1c ≥6.5% (≥48 
mmol/mol)

Characteristic Dapagliflozin 
(n=2373)

Placebo

(n=2371)

Mean age (yr) 66 67

Male (%) 76 77

NYHA class II/III/IV (%) 68/31/1 67/32/1

Mean LVEF (%) 31 31

Median NT pro BNP

(pg/ml)

1428 1446

Mean systolic BP

(mmHg)

122 122

Ischaemic aetiology (%) 55 57

Mean eGFR

(ml/min/1.73m2)

66 66

Prior diagnosis T2D (%) 42 42

Any baseline T2D (%)* 45 45



Baseline treatment

Treatment (%) Dapagliflozin 

(n=2373)

Placebo 

(n=2371)

Diuretic 93 94

ACE-inhibitor/ARB/ARNI+ 94 93

ACE inhibitor 56 56

ARB 28 27

Sacubitril/valsartan 11 11

Beta-blocker 96 96

MRA 71 71

ICD* 26 26

CRT** 8 7

+ARNI = angiotensin receptor neprilysin inhibitor

*ICD or CRT-D **CRT-P or CRT-D
For full details see McMurray JJV et al 

Eur J Heart Fail.2019  Jul 15. doi: 10.1002/ejhf.1548



Placebo

Primary composite outcome
CV Death/HF hospitalization/Urgent HF visit

HR 0.74 (0.65, 0.85) 

p=0.00001

NNT=21

Dapagliflozin



Cardiovascular death

HR 0.82 (0.69, 0.98); p=0.029

Worsening HF event

HR 0.70 (0.59, 0.83); p=0.00003

Components of primary outcome

Dapagliflozin

Placebo

Dapagliflozin

Placebo



All-cause death

HR 0.83 (0.71, 0.97) 

p=0.022*

*Nominal p value

Placebo

Dapagliflozin



Primary Endpoint: Prespecified subgroups



No diabetes/diabetes subgroup: 
Primary endpoint

*Defined as history of type 2 diabetes or HbA1c ≥6.5% at both enrollment and randomization visits.

Dapagliflozin 
(n=2373)

386/2373

Placebo
(n=2371)

502/2371
All patients

Type 2 diabetes at baseline*

Yes 

No 215/1075

171/1298

271/1064

231/1307

HR 
(95% CI)

0.74 (0.65, 0.85)

0.75 (0.63, 0.90)

0.73 (0.60, 0.88)

0.8 1.0 1.250.5

Placebo BetterDapagliflozin Better



Safety/adverse events

Patients exposed to at least 
one dose of study drug

Dapagliflozin 

(n=2368)

Placebo p-value 

(n=2368)

Adverse events (AE) of interest (%)

Volume depletion+ 7.5 6.8 0.40

Renal AE‡ 6.5 7.2 0.36

Fracture 2.1 2.1 1.00

Amputation 0.5 0.5 1.00

Major hypoglycaemia 0.2 0.2 -

Diabetic ketoacidosis 0.1 0.0 -

AE leading to treatment discontinuation (%) 4.7 4.9 0.79 

Any serious adverse event (incl. death) (%) 38 42 <0.01

+ Volume depletion serious AEs in 29 dapagliflozin patients (1.2%) and 40 placebo patients (1.7%), p=0.23
‡ Renal serious AEs in 38 dapagliflozin patients (1.6%) and 65 placebo patients (2.7%), p=0.009



Incident Hyperkalemia 
(Any Occurrence of Serum Potassium>5.5 mmol/L) 

According to Background Dose of Key Neurohormonal Agents

• greater incidence of hyperkalemia in the eplerenone group compared with 
placebo. 

• little evidence of greater absolute rate of hyperkalemia events in patients 
receiving high doses versus low doses of background agents.



Ferreira et al. European Journal of Heart Failure (2017).19:1284

(n=1049); changes in MRA prescription between baseline and 9 months



Shen et al. N Engl J Med 2017;377:41-51

Cumulative Incidence 
Rates of Sudden Death



Adjusted for age, sex, ischaemic
aetiology of heart failure, serum
creatinine, and NT-proBNP

Severe MR exerted the largest impact in patients with 

intermediate severity of HF



Zafrir et al. Eur Heart J 2018;39:4277-4284



EHJ. 2016;37:2129-200

Candidates to LVAD





• Riconoscere l’insorgenza di uno stato di scompenso

prima dei sintomi:

✓ Variazioni FC diurna-notturna

✓ Variazioni Heart Rate Variability

✓ Presenza di aritmie atriali/ventricolari

✓Osservazione attività pz

✓ Effetti componente liquida nei polmoni

✓Misurazione parametri emodinamici

✓ Valutazione apnee notturne/indici respiratori



Approccio

multiparametrico.

L’algoritmo era

considerato positivo

quando almeno 2 dei

criteri erano soddisfatti.

Whellan et al. JACC Vol. 55, No. 17, April 27,

2010:1803–10

Parameter Criterion

Fluid Index ≥60 ohm/days

AT/AF Duration ≥6 hours & not persistent

AT/AF

V. rate during

AT/AF

AT/AF ≥24 hrs & V. ≥ 90

bpm

Patient Activity Avg. <1 hr over 1 week

Night Heart Rate ≥85 bpm for 7 

consecutive days

HRV <60 ms for 7 consecutive

days

CRT % Pacing < 90% for 5 of 7 days

Shock(s) 1 or more shocks

PARTNER-HF
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Examples of longitudinal indices
Known association with wHF 

Mean Heart Rate 1.8% increased risk of wHF per 1 
bpm increase of mean heart rate6

Atrial Arrhythmias Well assessed predictor of wHF 7

PVC frequency Associated with 5.5-fold increased 
risk of cardiovascular death 8

Exercise and daily activity Inability to maximal exercise for at least
4 minutes predicts death and wHF9

Heart Rate variability HRV reduction is associated with wHF10

Thoracic Impedance 40% sensitivity 11

6. Lechat P, Hulot J-S, Escolano S, Mallet A, Leizorovicz A, Werhlen-Grandjean M, Pochmalicki G, Dargie H, on behalf of the CIBIS II Investigators. Heart rate 
and cardiac rhythm relationship with bisoprolol benefit in chronic heart failure in CIBIS II Trial. Circulation 2001; 103: 1428-1433

7. Middlekauff HR, Stevenson WG, Stevenson LW. Prognostic significance of atrial fibrillation in advanced heart failure. A study of 390 patients. Circulation 
1991; 84: 40-48.

8. Le VV, Mitiku T, Hadley D, Myers J, Froelicher VF. Rest premature ventricular contractions on routine ECG and prognosis in heart failure patients. Ann 
Noninvasive Electrocardiol. 2010;15(1):56-62.

9. Madsen BK, Rasmussen V, Hansen JF. Predictors of sudden death and death from pump failure in congestive heart failure are different. Analysis of 24 h 
Holter monitoring, clinical variables, blood chemistry, exercise test and radionuclide angiography. Int J Cardiol. 1997; 58(2):151-62.

10. Fantoni C, Raffa S, Regoli F, Giraldi F, La Rovere MT, Prentice J, Pastori F, Fratini S, Salerno-Uriarte JA, Klein HU, Auricchio A. Cardiac resynchronization 
therapy improves heart rate profile and heart rate variability of patients with moderate to severe heart failure. J Am Coll Cardiol. 2005; 46(10):1875-1882.

11. Maier SKG, Paule S, Jung W, Koller M, Ventura R, Quesada A, Bordachar P, García-Fernández FJ, Schumacher B, Lobitz N, Takizawa K, Ando K, Adachi K, 
Shoda M. Evaluation of thoracic impedance trends for implant-based remote monitoring in heart failure patients - Results from the (J-)HomeCARE-II Study. 
J Electrocardiol. 2019 Jan 25;53:100-108.

SELENE HF. Bio.Detect HF IV - Results





CRM 623112 AA

HeartLogic Event Rate Ratio

Combining the HeartLogic Index and a baseline NT-proBNP 
measurement sub-stratified a majority (53%) of patient follow-
up into very low risk for a HF event (0.02 events/pt-yr).

• An active HeartLogic 
alert increased the 
patient event risk 23.5x
in patients with NT-
proBNP < 1000pg/mL

• Patients in a HeartLogic 
alert with high NT-
proBNP (≥1000 pg/mL) 
had 50x increased risk 
of an event than the 
lowest risk patients.

Gardner RS et al. Circ Heart Fail. 2018;11:e004669



What are the Ideal Components in the Transition

in Care?

Burke RE, et al. J Hosp Med 2013;8:102-9.







Il Cardiologo fra superspecializzazione e necessità di un 
percorso unitario per i pazienti

“…. specializzazione che spesso frammenta i contesti, la globalità, la
complessità. …. La specializzazione “as-trae” ossia estrae un oggetto
dal suo insieme, ne rifiuta i legami e le interconnesioni con l’ambiente,
lo inserisce in un settore concettuale astratto che è quello della
disciplina compartimentata, in cui le frontiere spezzano
arbitrariamente la sistemicità e la multidimensionalità dei fenomeni...”
(Edgar Morin 2003)



Josè Perez. Un giorno in ospedale, 1929


