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Heart failure in patients with or without CKD
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Data Source: Special analyses, Medicare 5% sample. Patients aged 66 and older, alive, without end-stage renal disease, and
residing in the United States on 12/31/2016 with fee-for-service coverage for the entire calendar year. Abbreviation: CKD, chronic
kidney disease.
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Intrarenal Determinants of Sodium
Retention in Mild Heart Failure

Massimo Volpe, Paola Magri, Maria A. E. Rao, Sara Cangianiello,
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Effects of increased NaCl-i
on GFR, RPF and RVR
in normal and MHF

Responses to high salt diet
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Early Impairment of Renal Hemodynamic Reserve in
Patients With Asymptomatic Heart Failure Is Restored by

Angiotensin II Antagonism

Paola Magri, MD; Maria A.E. Rao, MD; Sara Cangianiello, MD: Vincenzo Bellizzi, MD;
Rosaria Russo, MD: Alessandro F. Mele, MD: Michele Andreucci, MD: Bruno Memoli, MD;

Luca De Nicola, MD; Massimo Volpe, MD \O
S0° S8
Healthy Subjects Patients With Mild HF 0 0\0 \\‘
Age, y 39.1+4.4 40.3+3.3 \6\3
Sex, male/female n 7 3\\3\\ @‘5\6
Body weight, kg 72.3+28 %00 E *ﬁa\\a
Height, cm 167.3:20 A\ m?’tz 1
Bood gucose, mgdl. 8 2:,92?__90_5;%&_
L Serum creatinine, _nlq.dt__ 9_%415& _________ 0.90:-0.06 §
Blood urea nitrogen, \Qﬁ 35629
ANP, pa/mL P\Oe (\3\3 19.4+2.3 35.1+6.7*
BNP, ;@{ﬁ@ ) 10.0+4.0 30.6+7.3*
,\.3@ n%(g@\ - 3.3+05 25+0.4
@ Q'a‘ (éﬂ\a}gme 47.1+96 51.5+10.2
‘\,{\\‘3\)‘\0@1@ SBP/DBP, mm Hg 116.3+4.5/76.9+2.7 116.5+1.8/78.0+2.0
0\690‘5 eet HR, bpm 66.8+2.5 69.4+3.3
LVEDD, mm - 59.8+1.5
LVESD, mm - 44.2+22
CLVEF % e 40810 4
UyaV, mEg/24 h 156.8+16.5 164.0+22.1
UV, mEq/24 h 46.6+3.5 47.3+71

Circulation 1998:98:2849-2854



Early Impairment of Renal Hemodynamic Reserve in
Patients With Asymptomatic Heart Failure Is Restored by

Angiotensin II Antagonism

Paola Magri, MD; Maria A.E. Rao, MD; Sara Cangianiello, MD: Vincenzo Bellizzi, MD;
Rosaria Russo, MD: Alessandro F. Mele, MD: Michele Andreucci, MD: Bruno Memoli, MD;

Luca De Nicola, MD; Massimo Volpe, MD \O
\O\OQ»
\06
0\0
Normal subjects Mild{-l @ﬂ?’an@t@\\
. \\2
e\ \\9"

UNTREATED ENALAPRIL LOSARTAN

e\
get®” ¢ R fsivetin I v eiacisfintusion

Circulation 1998:98:2849-2854



Renal Functional Reserve is a “in vivo proxy”
of Nitric Oxide/Angiotensin Il balance
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HORMONES AND HEMODYNAMICS
IN HEART FAILURE

RoOBERT W. ScHRIER, M.D.,
AND WiLLIAM T. ABRAHAM, M.D.
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Diuretic Resistance in Human Heart Failure...
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Diuretic Resistance in Human Heart Failure...
...and role of salt intake
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Diuretic Resistance in Human Heart Failure

e 128 patients with HF receiving treatment with loop diuretics
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Elevated Intra-Abdominal Pressure
in Acute Decompensated Heart Failure

A Potential Contributor to Worsening Renal Function?

In HF inc
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Survival of patients with heart failure by CKD status

adjusted for age and sex
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Data Source: Special analyses, Medicare 5% sample. Patients aged 66 and older, alive, without end-stage
renal disease, and residing in the United States on 12/31/2014, with fee-for-service coverage for the entire
calendar year. Abbreviation: CKD, chronic kidney disease.

2018 Annual Data Report




Association of Serum Potassium with All-Cause
Mortality in Patients with and without Heart
Failure, Chronic Kidney Disease, and/or Diabetes

* 911,698 pts (US integrated health delivery networks) \OQ',\’&“
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Antihypertensive Medications and the Prevalence of
Hyperkalemia in a Large Health System

* Integrated healthcare system in Pennsylvania (44 Units) \og\a
e Serum K measured over a three-year period (2011-13) in 194. 4568{&}9‘atlents
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\\3\\ \6

Actions Taken After Experiencing K>5.0, K>5.5 \e\a \\a\\a

\J Go\"

Hyperkalemia,
Action Taken rdsﬁ?@; {n_u16834)* K>5.5 mEqg/L (n=3582)*

Emergency room visit within 7 days

O\,P‘ n(ec@ 1.2% (203/16834) 3.1% (112/3582)

o\ v

Repeat potassium measurement within 14 daysoév\ AC

18.4% (3097/16834)

44.3% (1587/3582)

Prescription of kayexalate

\,\30"\ o‘\g‘

0.7% (111/16834)

4.7% (171/3582)

Prescription or increase in I;g&a’@l dtu@‘i

5.6% (946/16834)

(
(
(
(

9.2% (330/3582)

Discontinuation of\()éjﬁ]ﬁ%@%mnts taking either

24.3% (4171715)

Dose @4@% of@[ﬁﬁf}ﬁﬂﬂ in patients taking either

2.6% (196/7585)

4.8% (82/1715)

Discontinuation of K-sparing diuretic in patients taking med

23.0% (198/861)

48.5% (133/274)

Dose reduction of potassium-sparing diuretic in patients taking med
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10.5% (793/7585)
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1.4% (12/861)

1.1% (3/274)

Chang, Hypertension 2016




Effect of patiromer on reducing serum European Journal of Heart Failure (2015)

potassium and preventing recurrent @
hyperkalaemia in patients with heart failure

EUROPEAM
and chronic kidney disease on RAAS inhibitors Rimoiodre o

Qo®

» 243 hyperkalemic patients with CKD (90% eGFR<60) under RAASI ‘ o\gb?\
+ 42% with HF class I-1ll oS et
 Patiromer vs Placebo for 4 weeks \\a\\a SO

R
\69\\\‘6(6
6.0 HF Pat@fts, o'
1.0 \,P‘e 06\
g - = Plac @O ‘\ Q(eg
EE;:— q 0.9 —0@$mer\e%’
E 551  qCP O(\g\“
& \ ‘O(\G
£ 22§ &%
= o\ \ N
L(eng‘e B 0.6
NN (P g 0s
0‘5\ )\ +
0'\39 9% E 0.4
S 4o & o —a
g 45 ¢
2 0.2
- 0.1
0.0 0.0 [
Baseline Studyweek BL WK1 Wk2 Wk3 Wk4 WKk5 Wk6 Wk7 Wk8 Week 4



S&C: Effects of HF on Kidney and Patient Outcome

Ejection Fraction

»°
ORFR || ORPF, GERV| {Water
{Rprox ||¥ W 21 | retention

Ao

1 Intra-addominal
Pressure

# \ | ¥ Response
. |to high salt

{1 Diuretic Resistance
1t CKD progression
1t sk > RAASI Stop

ESRD
@




Resehveli Perspectives
Reseak p

" e
NY 5O




The Cardio-Renal Syndrome

Type |: acute cardiorenal syndrome
Abrupt worsening of cardiac function (e.g., acute cardiogenic shock or acu\tsl@g\
decompensated heart failure) leading to acute kidney injury. 0\0
@° Ve
o O
Chronic abnormalities in cardiac function (e.g., chro%\@% \i@@re} causing
A progressive and potentially permanent chrnQ\vg e sease

a\\
Type Il: chronic cardiorenal syndrome

\\
Type lll: acute renocardiac syndrome c}\)\a%d\\‘e

k| Abrupt worsening of renal func@qﬁ‘ e g’écc}lte kidney ischemia or e
glomerulonephritis) c@ﬁ\%%l.ﬁb%ardlac disorder (e.g., heart failure,
arrhythmia, |sc\l'5@ﬁra (\g\‘\

Type IV: cth{:gcﬁ%an@%lac syndrome

tl, Ch Qe??klg@é? disease (e.g., chronic glomerular or interstitial disease)

06\\\\1 cqmﬁ%utlng to decreased cardiac function, cardiac hypertrophy, and/or
0\ 20 4 mcreased risk of adverse cardiovascular events.

Ol

Type V: secondary cardiorenal syndrome

Systemic condition (e.g., diabetes mellitus, sepsis) causing both cardiac and
renal dysfunction.

Ronco, JACC 2008



The Cardio-Renal Syndrome

HYPERTENSION, DIABETES, OBESITY, DYSLIPIDEMIA \Og\a'
Chronic inflammation 0\@‘06\0
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Zannad, Circulation 2018
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