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CKD is highly prevalent in patients with CHF
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CKD is highly prevalent in patients with CHF

"
European Heart Failure Pilot Study e0\0g
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Chronic kidney disease 541 (41) oed\égﬁﬁﬂ 0.381
Anaemia 349 g@\’ & 306 (30) 0.130
Diabetes O\x?ﬁ‘ézbop‘ 343 (28) 0.191
COPD \,&«O (@9 (16) 173 (14) 0.101
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Sleepap c}. 69 (4) 49 (4) 0.578
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3226 patients with CHF (ESC)

71% at least 1 comorbidit .
A o European Journal of Heart Failure (2014)



Heart failure in patients with or without CKD

Percent of patients

20

10

Stages 1-2 Stage 3 Stages 4-5
CKD status

2018 Annual Data Report
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Survival of patients with heart failure by CKD status
adjusted for age and sex
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Prevalence of systolic and diastolic dysfunction
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Prevalence of left ventricular hypertrophy
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hypertrophy with or without valve dlseas%aa@&

most striking, out of 52 cases of Merg@%y no valvular
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Pathophysiology of cardiorenal syndrome

Right heart
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ACEI: angiotensin converting enzyme imnhbitor; ARBs: angiotensin II receptor
blockers; CO: cardiac output; CWP: central venous pressure; LVWVEDP: left
wventricular end-diastolic pressure; ETs: endothelins; MO: nitric oxide; MNP
natriuretic peptides; NSAIDs: nonsteroidal antiinflammatory drugs; RAasas: renal
angiotenin aldosterone system; SMNS: sympathetic nervous system; SVW: stroke
wvolume.
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HoRMONES AND HEMODYNAMICS
IN HEART FAILURE
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Left ventricular geometry and function in patients with
essential hypertension and microalbuminuria
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Inappropriate left ventricular mass is associated with
microalbuminuria independently of left ventricular ‘
hypertrophy in primary hypertension 0O
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I.eft ventricular dilatation and subclinical renal

damage 1m primary hypertension
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Renal and cardiac abnormalities in primary hypertension
Giovanna Leoncini, Francesca Viazzi, Novella Conti, Elena Baratto, Cg@ﬁ’
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Mild Renal Dysfunction and Subclinical Cardiovascular
Damage in Primary Hypertension
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LVH and progression to dialysis

IN CKD patients ,\O\og‘f‘”
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NT-ProBNP and Troponin T and Risk of Rapid Kidney
Function Decline and Incident CKD in Elderly Adults
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Associations of Left Ventricular Hypertrophy and

Geometry with Adverse Outcomes in Patients with \0@\6‘
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Key Physiological Effects of SGLT-2 Inhibition

T1GLYCOSURIA
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| Glucotoxicity
lInsulin resistance
1B-cell function
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|Plasma volume
Linterstitial fluid

|Blood pressure

| Glomerular
hyperfiltration

Metabolic, Cardiovascular, and
Renal Improvements

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.



Potential Effects by Which SGLT-2 Inhibition Improves
Heart Failure Outcomes \09°

SGLT-2 INHIBITION

Reduce Preload/Afterload?!?
|Plasma volume
lVascular resistance

Improved Myocardial?
Energetics

| Reliance on fatty acids
TKetone body formation
JCardiac NHE1

Cardiac Contractility
LV mass®4
1Diastolic function?

Cardiac Remodelln L2 d’b N

lInflammation/fi

|Cardiac w?w%ss \16‘
\*\'\\l6 e(

0’\'?}" Improved Cardiac Function f
Reduced Heart Failuret? 7

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.



Bidirectional, Pathophysiological Interaction Between Kidney and Heart
In Type 2 Diabetes \og\
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1. Muralidaran Y, et al. J Diabetes Metab. 2015, 6:10. 2. Sattar N, et al. D|abetolog|a 2016;59(7):1333-1339. 3. WannerC AmJ Cardlol 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. \\



SGLT-2 Inhibition Improves Hemodynamic Parameters in Patients With

Type 2 Diabetes Leading to Cardiorenal Protection

v

CIRCULATION?2

|Plasma volume
| Arterial stiffness
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|Systolic blood pressur%eq\

tHematocrit ?\

Glycosuria?
Diuresis3
Natriuresis23

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. 2Q18 122:1439-1459. 4. Shin SJ, et al. PLoS
N\

One. 2016;11:e0165703. 5. Tamargo J. Eur Cardiol. 2019;14(1):23-32.

- HEART?

5
2
1<

N

|Cardiac preload/afterload
|Cardiac wall stress
1Cardiac efficiencylw

\O\OQ\
0\6\06 Back to @
\\6(\ \ 6 \\' Slide
\\6 d\,@
\?>\ 6@

CARDIORENAL PROTECTION?3

tCardiac function
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Change in eGFR Over Time
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Patients with Events (%)

N
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DECLARE-TIMI 58: Composite of hHF or CV deaths*
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DAPA-HF

Primary Endpoint: CV Death or hHF or an Urgent HF Visit! \Og\")‘
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DAPA = dapagliflozin; HF = heart failure; hHF = hospitalization for heart failure; HR = hazard ratio; NNT = number needed to treat.

32 1. McMurray J. Presentation at: European Society of Cardiology Congress. September 1, 2019; Paris, France.
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