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Modified from:
Cook, C. et al. Int. J. Cardiol. 2014
Ziaeian, B. & Fonarow, G. C. Nat. Rev. Cardiol. 2016
Maggioni et al., Eur J Heart Fail 2016.

Cost of Heart Failure

Osservatorio ARNO:
• 550 milioni €/anno
• €11.800/pz/anno

In ITA attualmente i costi per 
la gestione dello 
scompenso cardiaco sono 
cosi’ ripartiti: 

• Ospedalizzazioni   76%
• farmaci   16%,
• prestazioni amb.   8%
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Cross-talk rene-cuore: effetti 
dello scompenso cardiaco 

sulla funzione renale

• Problem dimension

• Pathophysiology

• Renal prognostic value

• Data from CVOTs in T2D
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CKD is highly prevalent in patients with CHF
Data from a real-life Community Hospital Cohort (Medicare)

CKD prevalence
CHF 60%
AMI 52%
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CKD is highly prevalent in patients with CHF
European Heart Failure Pilot Study

3226 patients with CHF (ESC)
71% at least 1 comorbidity
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Prevalence of systolic and diastolic dysfunction 
in the CRIC Study cohort
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Prevalence of left ventricular hypertrophy
in non dialysis CKD patients

Park M, JASN 2012
data from: Levin A    et al.,   AJKD 1999 

Paoletti E et al.,   AJKD 2005
DeNicola L et al., KI       2006Diapositiva preparata da ROBERTO PONTREMOLI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



© AstraZeneca 2018

Cross-talk rene-cuore: effetti 
dello scompenso cardiaco 

sulla funzione renale

• Problem dimension

• Pathophysiology

• Renal prognostic value

• Data from CVOTs in T2D
Diapositiva preparata da ROBERTO PONTREMOLI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Cases and observations, illustrative 
of renal disease accompanied with 
the secretion of albuminous urine.
Guy's Hospital Reports, 1836, 1: 338-
379. 

Richard Bright
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“… the obvious structural changes in the heart [in patients 

with shrunken kidneys] have consisted chiefly of 

hypertrophy with or without valve disease; and, what is 

most striking, out of 52 cases of hypertrophy, no valvular 

disease whatsoever could be detected in 34”
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Impairment of 
systemic
haemodynamics as
well as counter-
regulatory endocrine 
changes contribute to 
acute and chronic
renal function
worsening in CKD, 
independent of any
underlying renal
disease.
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LVH and progression to dialysis 
in CKD patients

Paoletti E, NDT 2010 Chen SC, CJASN 2011

144 stage 3-4 CKD patients 415 stage 3-5 CKD patients 
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Metabolic, Cardiovascular, and 
Renal Improvements

Key Physiological Effects of SGLT-2 Inhibition

HbA1C=hemoglobin A1C; SGLT-2=sodium-glucose co-transporter 2; SGLT-2i=sodium-glucose co-transporter 2 inhibitor.
1. Heerspink HJL, et al. Kidney Int. 2018;94(1):26-39. 2. van Baar MJB, et al. Diabetes Care. 2018;41(8):1543-1556. 3. Tamargo J. Eur Cardiol. 2019;14(1):23-32. 

↓Plasma volume
↓Interstitial fluid

↓Blood pressure

↓Glomerular 
hyperfiltration

↓Glucotoxicity
↓Insulin resistance

↑β-cell function

Glycemic 
Effects of 

SGLT-2i

Extra-
Glycemic 
Effects of 
SGLT-2i

↓HbA1c

↓Body weight

↑GLYCOSURIA ↑NATRIURESIS
↑OSMOTIC DIURESIS
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Potential Effects by Which SGLT-2 Inhibition Improves 
Heart Failure Outcomes

LV=left ventricular; NHE1=sodium-hydrogen exchanger 1. 
1. Heerspink HJL, et al. Kidney Int. 2018;94(1):26-39. 2. Tamargo J. Eur Cardiol. 2019;14(1):23-32. 3. Verma S, et al. Diabetes Care. 2016;39(12):e212-e213. 4. Verma S. 
Presented at: American Heart Association Scientific Sessions; Nov. 10-12, 2018; Chicago. 

Improved Myocardial2
Energetics

↓ Reliance on fatty acids    
↑Ketone body formation
↓Cardiac NHE1

Reduce Preload/Afterload1,2

↓Plasma volume
↓Vascular resistance

Improved Cardiac Function
Reduced Heart Failure1,2

BP Reduction1

Improved 
Cardiac Contractility 
↓LV mass3,4

↑Diastolic function2

Cardiac Remodeling1,2

↓Inflammation/fibrosis
↓Cardiac wall stress

SGLT-2 INHIBITION CLINICAL EFFECTS

Protection Against 
Myocardial Injury/

Heart Failure1,2
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Bidirectional, Pathophysiological Interaction Between Kidney and Heart
in Type 2 Diabetes

1. Muralidaran Y, et al. J Diabetes Metab. 2015, 6:10. 2. Sattar N, et al. Diabetologia. 2016;59(7):1333-1339. 3. Wanner C, Am J Cardiol. 2017;120(1S):S59-S67. 4. Sattar N, et 
al. Circulation. 2018;138:7–9. 5. Mazidi M, et al. J Am Heart Assoc. 2017;6(6):e004007.

CIRCULATION

↑Volume expansion4

↑Vasoconstriction2

↑Systolic blood pressure5

CARDIORENAL COMPLICATIONS

↑Diabetic cardiomyopathy1

↑HF1

↑Diabetic kidney disease3

HEART

↑Glucose/sodium reabsorption
↑Intraglomerular pressure

↑RAAS activity

↑Cardiac 
preload/afterload1

↑Cardiac wall stress1

↓Cardiac efficiency/output2

Back to 
Summary 

Slide

KIDNEY2

TYPE 2 DIABETES
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↓CV outcomes
↓HF hospitalization

Stabilization of eGFR
↓Albuminuria

IMPROVED CLINICAL 
OUTCOMES3,5

SGLT-2 Inhibition Improves Hemodynamic Parameters in Patients With 
Type 2 Diabetes Leading to Cardiorenal Protection

1. Sattar N et al. Diabetologia. 2016;59(7):1333-1339. 2. Verma S et al. JAMA Cardiol. 2017;2(9):939-940. 3. Scheen RJ. Circ Res. 2018;122:1439-1459. 4. Shin SJ, et al. PLoS
One. 2016;11:e0165703. 5. Tamargo J. Eur Cardiol. 2019;14(1):23-32. 

CIRCULATION1,2

↓Plasma volume
↓Arterial stiffness
↓Systolic blood pressure
↑Hematocrit

HEART2

↓Glucose/sodium reabsorption1

↓Intraglomerular pressure2

↓Intrarenal RAAS activity4

↓Hyperfiltration2

↓Inflammation/hypoxia3

↓Cardiac preload/afterload 
↓Cardiac wall stress
↑Cardiac efficiency/output 

KIDNEY

CARDIORENAL PROTECTION2,3

↑Cardiac function
↑Renal function

Glycosuria2

Diuresis3

Natriuresis2,3

Back to 
Summary 

Slide

SGLT-2 INHIBITION
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Change in eGFR Over Time
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Mosenzon O et al, Lancet Diabetes Endocrinol. 2019.
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Wiviott SD, et al. N Engl J Med 2018

DECLARE-TIMI 58: Composite of hHF or CV death
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Primary Endpoint: CV Death or hHF or an Urgent HF Visit1

32

DAPA = dapagliflozin; HF = heart failure; hHF = hospitalization for heart failure; HR = hazard ratio; NNT = number needed to treat.

1. McMurray J. Presentation at: European Society of Cardiology Congress. September 1, 2019; Paris, France.
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HR 0.74 (0.65, 0.85)
p=0.00001

NNT = 21

DAPA

Placebo 26% RRR

DAPA-HF
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Take Home
• Heart Failure and CKD often

cohexist and aggravate each other

• Heart Failure has a negative 
prognostic impact on renal
outcome

• Results from CVOTs with SGLT2is 
support a role for HF improvement
in renal protection
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