NS
7\
GHJC

asbl

Syndrome cardio -rénal: gestion
par le (la) généraliste

Dr Cambier JF

HOPITAL



NS
7\
GHJC

Introduction

HOPITAL



\/
/"_ Définition d'une MRC
GHdel

e Chronicité (> 3 mois)
e eGFR <60 ml/min/1.73m?

e Anomalies structurelles et/ou fonctionnelles:

- Albuminurie
- Anomalies du sédiment urinaire

- Signes de tubulopathie (Fanconi, diabete insipide,
hypoK+...)

- Anomalies histologiques
- Anomalies radiologiques (kystes, dysplasie, SAR...)
- TP rénale
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Prognosis of CKD by GFR

and Albuminuria Categories:
KDIGO 2012

Persistent albuminuria categories
Description and range

&g Gi1 Normal or high =90
™
N~ o .
- g) G2 Mildly decreased 60-89
E g
o ;
£T G3a Mildly to moderately 45-59
£ @ decreased
- c
n O
%= | G Moderately to 30-44
o severely decreased
[Sh=
g8
% o | G4 Severely decreased 15-29
=]
o
L(SL G5 Kidney failure <15

A1 A2 A3
ND".“a' to Moderately Severely
mildly . .
. increased increased
increased
<30 mg/g 30-300 mg/g =300 mg/g
<38 mg/mmol 3-30 mg/mmol >30 mg/mmol

Green: low risk (if no other markers of kidney disease, no CKD); Yellow: moderately increased risk;
Orange: high risk; Red, very high risk.
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“\ Epidémiologie
GHJC

e IC et IRC: prévalence et incidence 1.

* Etiologies et facteurs de risque communs:
50% IRT secondaire au diabete ou
d’origine vasculaire.

5
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>’.._ Jusqu’a 50% des patients avec une
GH\dC |IC ont une IRC

401 HF-PEF 01 HF-REF
- Il HCRD 30 B YORD
[ CKO-EPI [ CKD-EPI

& 204 & 20

- 10+

oL I 0L m—r—

<13 13-29.9 30449 45-58.9 G0-85.9 =80 =5 15-28.9  30-44.9 45599 60-89.9 =00
eGFR (mL/min/1.73m ) eGFR (mL/min'1,73m?%)

o 25 études prospectives

. 20 754 patients: 15962 HFrEF et 4792 HFpEF

McAlister FA et al, Circ Heart Fail, 2012
6
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CKD: 2011 No CKD: 2011

CVA/TIA 26.7% CVA/TIA 20.3%

AMI 6.4%

CHF 42.9% AMI 15.1% CHF 18.5%

US Renal Data System 2013 Annual Data Report
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>'.._ Incidence de I'IC 1 au cours du

GHIC temps en cas d’IRC

=
&n

e e Homodialysis
oo s Pgritoneal dialysis
o s Transplant

a2

o Tt 0.4

g3

25

E " po

L

0.0

Collins AJ et al, Am J Kidney Dis, 2008
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7\ L'IRC augmente la mortalité C -V

Percent by eGFR category
50

Relative percentage

B Other

BN Neoplasm e 81064 déces entre 2002 et 2009 (Alberta, Canada)
I Infection

EEEE C\D  43,7% de mortalité C-V si IRC de stade IV

Thompson S et al, J Am Soc Nephrol, 2015
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e Clinique

o ETT

 NT-proBNP (influence de I'lRC)
o Créatinine plasmatique

10
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Reduced GFR

*  Warren and Stead: 1947

*  Merrill AJ: 1946

*  Mokotoff, Ross and Leiter:

Venous Congestion Forward flow o
8 (Cardiac Output) *  Stead, Warren and Brannon:
1948

Left renal

Aorta artery

Renal Venous Congestion

*«  Rowntree, Fitz and Geraghty
1913

*  Winton FR: 1937

*  Seymour WB et al: 1942

+  Blake WD et al: 1949

Vena cava ——

Increased urinary sodium
re-absorption

*  Futcher and Schroeder : 1942
. Borst JG: 1948

*  Briggs AP et al: 1948

¢+ Kattus Aetal: 1948

Rangaswami J et al, Adv Chronic Kidney Dis, 2018
11
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7 Types de SCR

GHJC
T Wacanismeinital | Auinte secondaire
SCR de type 1 IC aigué IRA
SCR de type 2 IC chronique IRC
SCR de type 3 IRA IC aigué
SCR de type 4 IRC IC chronique
SCR de type 5 Maladie systémique ICet IR

(diabete, amylose, sepsis...)

12
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/\ 1. Vue d’ensemble

Other considerations

Avoid AKI (e.g., radiocontrast, NSAIDs, aminoglycosides, vancomycin, lithium)
Treat iron-deficiency anemia
Treat vitamin B and thiamine deficiencies
Optimize CKD-MBD measures
ICD/CRT-as feasible and appropriate

ACUTE CRRT

i.v. thiazides
i.v. loop diuretics
Oral metolazone

Oral loop
diuretics

Oral
thiazides

House AA et al, Kidney Int, 2019
14
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Niveaux de preuve

Streng

Moderate

hospitalization/death

Weak

Evidence for improvement in outcome in patients with HF

f . : Risk:benefit ratio likely to
%7 Potential harm with be similar for eGFR > 60 —
Ao digoxin in CKD G5D
Absent s ! ! 1 ! ! |
0 10 20 30 40 50 60
eGFR (mlmin per 1.73 m2)

CKD GFR CKD G5 CKD G4 CKD G3a-Gab

category Dialysis indicated
CHT (i) = QRS > 120 ms, LBBB QRS morphology, EF = 35% Loop diuretics (p.o.f.v.) (furosemide, bumetanide, torsemide)

or QRS > 130 ms, EF < 30% and thiazide diurefics (metolazone [p.o.], chlorathiazide [i.v.])

CHT (i) = QRS = 150 ms = benefit uncertain

House AA et al, Kidney Int, 2019
15
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“\ 2. Education du patient
GHJC

e Le regime sans sel strict (< 6g NaCl par
jour).
= Utilité de la collecte d’urines de 24h:
(Natriurese de 24h/17).

e Suivi du poids: notion de « poids sec ».

 Eviter les nephro(cardio)toxiques: AINS,
Injection de produit de contraste iodé...

16
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3. Les diurétiques de l'anse

GHac

- \
/ Loop diurelicsl
) attached to
[

Proximal convoluted tubule

VASA PROXIMAL TUBULAR
RECTA EPITHELIAL CELL

PROXIMAL
TUBULE LUMEN

Thick ascending limb of
loop of Henle and macula densa

Furosémide (Lasix), Bumétanide (Burinex)
et Torasémide (Torrem).

Anions fortement liés aux protéines
plasmatiques (> 90%).

Sécrétion tubulaire (TCP) via OAT (attention
aux AINS).

Blocage des cotransporteurs NKCC (2 et
1).

Biodisponibilité variable:
Bumétanide/Torasémide (> 90%) >
Furosémide (+/- 50%).

T1/2 courte: Torasémide (6h) > Furosémide
(2,7h) > Bumétanide (1,3h). T1/21 si IRC.

Ellison DH et al, N Eng J Med, 2017
17
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“Ceiling”

Healthy
person Intravenous
< Natriuresis
R
kT =8
o )
E v Person with @ Oral Person with
= 3
O _ ADHF 8 F------ --- — - == ADHF
= Right =
—————————— - = Healthy
person

Log [Diuretic], Time

Ellison DH et al, N Eng J Med, 2017
18
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7\ Objectif = balance sodée negative

B Natriuresis

24 Hr . | .

1054 | | O Antinatriuresis
E "] The Braking
lCT Phenomenon
£ 754
-§- —
& 60
2
&)
& 45-
(]
(3]
Z 304 —  — B e
E Post-Diuretic
£ 154 NaCl Retention
)

0

LD LD LD LD
Time

Ellison DH et al, N Eng J Med, 2017
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“\ 3.2. Résistance aux diurétiques
GHJC

e Dose Insuffisante

o Défaut de compliance: apports sodeés,
oublis

e Facteurs pharmacocinétiques
- | absorption digestive (cedeme intestinal)
- | secrétion tubulaire (IRC, age, AINS)

 Hypoprotéineémie
HypoTA

20
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“\ Résistance aux diurétiques
GHJC

e Syndrome néephrotique

o Agents anti-natriurétiques: AINS
e Baisse du débit sanguin rénal
 Remodelage néphronique

e Activation neuro-hormonale

21
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>'._ 3.4. Résistance aux diurétiques -

GH\dC quelles solutions?

e RSS

 Majorer la dose PO

e Diurétiques a T1/2 plus longue
e Doses plus fréquentes

* Blocage sequentiel du néephron:

= Thiazides et apparentes:
Chlortalidone (Hygroton), Indapamide (Fludex)

— Diurétiques d’épargne potassique:
Spironolactone (Aldactone), Epléerénone (Inspra)

22
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>"_ Résistance aux diurétiqgues -
ions?
GHC quelles solutions®

e Passer en |V:
= Approche par etapes
— En bolus ou en continu?

 Ultrafiltration/dialyses.

23
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“\ Blocage séquentiel du néphron

asbl
 Chlrtalidone
= ydrochlorothiazide
TCP = Indapamide
. Echangeur P
Na*H+
Isoforme 3
(NHE3)

CC Amiloride
& (cellules principales) : Triamtéréne
Canal Na+ Eplérénone*
(ENaC) Spironolactone™®
| - cc .
(cetlul?d:r;tr;eéglfalres) i Chlortalidone
. + Hydrochlorothiazide
S —— Nasl' t’ig:g:dant Indapamide
Bumétanide (NDCBE) B —— N
Furosémide
Torasémide
AH :
Co-transportieur
NatiK+2Cl
(NKCC2)
—

Contrdles frequents de I'ionogramme

(hypokaliémie, hyponatrémie...)

Lengelé JP et al, Traité de Néphrologie, Flammarion 2017 24
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Approche par étapes

Dose PO Bolus Perfusion Dose PO
antérieure continue
1 <80 mg 40 mg 5 mg/h /
2 81-160 mg 80 mg 10 mg/h 50 mg 1x
3 161-240 mg 80 mg 20 mg/h 50 mg 2x
4 > 240 mg 80 mg 30 mg/h 50 mg 2x

e Objectif R/: DU 3-5L/jour jusqu’a I'euvolémie.
« Evaluation quotidienne: changement de niveau selon la DU quotidienne.
e Lasix 40 mg = Burinex 1 mg = Torasémide 20 mg PO.

» Considérer un support inotrope  en cas d’'HFrEF si DU < 3L/jour malgré de
hautes doses de diurétiques.

Costanzo MR et al, J Am Coll Cardiol HF, 2016 25
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7 En bolus ou en continu

GHJC

Bolus vs. Continuous Infusion

Global VAS Score

100+
90+
80+
70+
60

50

AUC with bolus infusions, 4236+1440 @ Continuous
AUC with continuous infusion, 4373+1404 Bolus
P=0.47 )

Etude DOSE.

308 patients avec DC
algueé.
Double randomisation:

— Bolus ou continu
— Dose faible ou élevée

Critere d’évaluation
primaire = amélioration
des symptomes (AUC) a
72h.

Felker GM et al, N Eng J Med, 2011

26
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40 mg IV furosemide x 2 ® 17 patlents-

el « Formulation SC avec
e un pH plus faible,

0 4, 8 12 16 20 24 Z1: 4 -

ey delivrée via une
BUFFERED FUROSEMIDE

Continuous [t SR pO m pe .

SC infusion |e, 'gm,ouo_ then 12.5mg s x 240 min ) -
E(‘\  Taux thérapeutiques
" obtenus endéans les
! “ w30 minutes et

© Nominal Time (h) . . N
T maintenus jusqu’a 6h.
Bioavailability: 99.65% |  Similar urine output
and natriuresis to IV

Sica DL et al, J Am Coll Cardiol Basic Trans Sci, 2018

GRAND HOPITAL de CHARLEROI




N . .
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Venous
Pressure Sensor

Vascular
Access

Air
Detector

Hemofilter

v

Arterial
Pressure Sensor

Blood Pump

Blood Volume Sensor

Ultrafiltrate
Pressure Sensor

“ Blood Leak Detector

[ o ] | Ultrafiltrate Pump
-
! |
Ultrafiltrate Weight
Scale

Ultrafiltration

Oneway Needle free Air
valve sampling detector
- ‘E ) Air free
pressure dome
4 . . "
Pump = - Single lumen “SuperCath

Cannula with side holes
= S

chamber f

Needle free  One way Air HTC

sampling  valve  detector

Costanzo MR et al, J Am Coll Cardiol, 2017
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Decompensated
Heart Failure

J Cardiac
Output

1~ Inflammatory
Cytokines

T Neurohormonal
Activity

1 Inflammatory

> LVEDP
Cytokines

1 Endothelial
Activation

W Tissue
Perfusion

T Immune

/M Right Atrial
System Activity

Pressure

Systemic

™ Venous
Vasoconstriction

Circumferential
Stretch

1 Oxidative
Stress

M ntra-Abdominal
Pressure

Renal Dysfunction

Congestion

Ultrdfiltration

‘I Renal Venous
Pressure

Secondary
Hyperaldosteronism

Diuretic
Resistance

1~ Sodium

| Distal Sodium
Re-absorption

Delivery

- Water
Clearance

Kazory A, Clin J Am Soc Nephrol, 2016
29
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7 Place de l'ultrafiltration?

GHJC

Avantages

| Congestion veineuse
rapidement et de maniere
controlée.

e Clearance élevée du Na+.

« | risque de troubles ioniques.

o | risque de réhospitalisation
pour DC.

e | durée d’hospitalisation.

» Dispositifs de petite tallle.

Inconvénients

Risque de perte de la fonction
rénale résiduelle.

Pas d'effets sur la mortalité.
Acces vasculaire.
Anticoagulation nécessaire.

Complications d’un circuit

extra-corporéel (infections,
allergie, embolie gazeuse,
hémolyse...).

Codt eleve.
Pas de données au long
terme.

Kazory A, Clin J Am Soc Nephrol, 2016 30
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Varinbles UNLOAD Trial, C ARRESS-HF Trial, CUORE Trial, AVOID-HF Trial,
2007 012 2014 2016

No. of 200 (100 UF, 100 PT) 185 (94 UF, 94 FT) 56 (27 UF, 29 FT) 224 (110 UF, 114 FT)

atients

Stﬁdy Multicenter; single— Multicenter; rescue Twocenters; oneortwo  Multicenter; single—
design session early UF therapy for patients early UF treatments session early UF
and therapy for ADHF with both ADHF and for ADHF (within therapy for ADHF
protocol (within 24 h) WERF 24 h) {within 24 h)

Primaryend  Weight loss and Changes in Scr and Rehospitalization rate Time to first HF event
point dyspnea at 45 h weight at %6 h forHFat1yr within 90 d after

(efficacy); changes in (bivariate) discharge
renal function and
hypotension (safety)

UF regimen Durationand rateof UF  Fixed UF rate, 200 ml/ Durationand rateof UF Durationandrate of UF
flexible; maximom h; median dura tion of flexible; maximum flexible; maximum
UF rate, 500 ml/h; UF, 40 h; median UF rate, 500 ml/h; UF rate, 5300 ml/h;
average UF rate, 241 duration of 40 h average duration of average UF rate, 138
ml/h for 123212 h 19+10h ml/h for 8053 h

Medical Conventional PT (no Stepped PT (algorithm  Conventional PT (no Adjustable iv loop
therapy preplanned based) preplanned diuretics (algorithm

algorithm) algorithm) based)

Baseline Ser, 1.5 mg/dl; UF, 15  S5cr, 19mg/dL UF,209 Scr, 1.7 mg/dL UF, 1.9 Scr, 1.5 mg/dl; UF, 1.6
renal mg/di; PT (Scr=3 mg/dl; PT (Scr=3.5 mg/dl; PT (Sar=3 mg/dl; PT (Scr=3
function mg/dl excluded) mg/dl excluded) mg/dl excluded) mg/ dl excluded)

Effect on No signiﬁcanl Significant increase in Higher Sar and BUN in Mo significant
renial difference in renal Scr level with UF; no the PT group at Hmo; difference in eGFR,
function function between UF change in Scr for PT no difference in Sar, BUN, and BUN-

and PT eGFR, Scr, and BUN to-Scr ratio durin
between UF and PT at treatment and =% d
lyr between UF and FT

Effect on Greater weight loss Weight loss and total Weight loss similar for ~ Higher total amount of
congestion with UF; greater net amount of fluid both groups at fluid removed with

fluid loss with UF removal similar for discharge; lower UF; no difference in
both groups body weight for UF at weight lpss between
1 1IF apd PT

Other Fewer patients in the Higher rate of serious No difference in UF group had fewer

findings UF group adverse events in the mortality between patients admitted for

rehospitalized at 90
d, with fewer
hospitalization days
and unscheduled
visifs; a trend for
WRFforUFat 24 and
48 hand discharge
(statistically not
significant)

UF group;
enrollment ended
prematurely because
of a lack of benefit
and an excess of
adverse events with
UF; similar mortality
rates for both groups
at el d

UF and PTat 1 yr; UF
group had alower HF
readmission and
mortality mte
(combined) at1 yr

HF within 30

d postdischarge and
fewer days in the
hospital for HF;
higherrate of adverse
events in the UF
group; no difference
in mortality at 90 d;
trial ended
prematurely because

Kazory A, Clin J Am Soc Nephrol, 2016

of slow recruitment

31
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CardiORenal Cardiorenal Med 2015;5:145-156

DOI: 10.1159/000380915 © 2015 S. Karger AG, Basel

L4 L
Med] cinhe Published online: March 26, 2015 1664-3828/15/0052-0145$39.50/0

www.karger.com/crm

Review

Peritoneal Dialysis in Patients with
Refractory Congestive Heart Failure:
A Systematic Review

Renhua Lu®® Maria-Jimena Mucifio-Bermejo®

Leonardo Claudino Ribeiro® Enrico Tonini®  Carla Estremadoyro®
Sara Samoni® Aashish Sharma® José de Jesls Zaragoza Galvan®
Carlo Crepaldi® Alessandra Brendolan® Zhaohui Ni?

Mitchell H. Rosner¢  Claudio Ronco®
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“\ Et la dialyse péritoneale?

Parameter Studies, Studies Weights Pre-PD Post-PD A p value
n used, used,
% %

Weight (kg) 12 57.14 58.89 73.37 69.71 -3.66 0.0006
Diuretics (mg/day) 5 23.81 25.56 246.28 252.60 6.33 0.7387
GFR (ml/min) 8 38.10 40.56 2993 24.90 -5.03 0.0118
GFR, only non-CKD5D

(ml/min ) 6 28.57 30.56 24.89 21.88 -3.01 0.1065
LVEF (%) 13 61.90 63.33 34.78 38.86 4.08 0.0013
NYHA 15 71.43 70.55 3.53 247 -1.37 0.0000
Hospital days/year 14 66.67 67.78 6.30 1.22 -5.08 0.0001

Lu R et al, Cardiorenal Med, 2015

33
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American College of Cardiology/American Heart Association (2013) (49)
Ultrafiltration may be considered for patients with obvious volume overload to alleviate congestive symptoms and
fluid weight (level of evidence: B)
Ultrafiltration may be considered for patients with refractory congestion not responding to medical therapy (level of
evidence: C)
Consultation with a nephrologist is appropriate before initiating ultrafiltration, especially in circumstances where the
non-nephrology provider does not have sufficient experience with ultrafiltration
Canadian Cardiovascular Society (2012) (50)
Venovenous ultrafiltration may be of benefit in relieving congestion, particularly in patients who are diuretic resistant
Patients with persistent congestion despite diuretic therapy with or without impaired renal function may, under
experienced supervision, receive continuous venovenous ultrafiltration
European Society of Cardiology (2012) (51)
Venovenous isolated ultrafiltration is sometimes used to remove fluid in patients with heart failure, although it is
usually reserved for those unresponsive or resistant to diuretics
If doubling the dose of loop diuretics and infusion of dopamine do not result in an adequate diuresis and the patient
remains in pulmonary edema, venovenous isolated ultrafiltration should be considered
Heart Failure Society of America (2010) (52)
It is recommended that patients admitted with ADHF and evidence of fluid overload be treated initially with loop
diuretics; ultrafiltration may be considered in lieu of diuretics (strength of evidence: B)
When congestion fails to improve response to diuretic therapy, ultrafiltration may be considered (strength of
evidence: C)

34
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e Nombreux facteurs favorisants:

IC

IRC

Diabete

Médicaments: IECA-ARA2, Entresto, diurétiques d’épargne
potassique...

e Traitements actuellement disponibles:
- Mesures hygiéno-diétetiques

Polystyrene sulfonate de calcium (Sorbisterit®, Kayexalate
calcique®) ou de sodium (Kayexalate sodique®)

Patiromer (Veltassa®)

35
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Patiromer - étude princeps

OPAL-HK
Phase 3 Pivotal Study Design

Part A: Treatment Phase Part B: Randomized Withdrawal Phase
(Single-Blind) (Single-Blind)
Mild HK
Baseling serum K*
5.1 to <5.5 mmol/L;
4.2 g bid starting

dose
Subjects ;
with in=52)
CKD* on Subjects with part A baseline | BS Patiromer,
RAASH Mederate to K* 5.5 to <6.5 mmol/L whao g continued RAASH
{n=243) severe HE completed part A and: o (n = 55)
Baseline seram K* * Serwm K* 1.8 to <5.1 mmal/L —
5.5 to <6.5 mmaol/L: ot Part A weekd E
8.4 i bid starting dos * 5till on patiromer
{n = 151) = = Stiil on RAAS] _E Placebo, .
{n=107) [ continued RAASI
= (n=52)
A
Baseline Part A Week 4 Baseline Part B Week 4 Week B
*aGFR 15-60 mlL/min/1.73m! Part A Primary Part & Primary Part B Secondary
End Point End Paint End Paints

Weir M, et al. N Engl ) Med. 2015:372:211-221.
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OPAL-HK

Characteristic

Male sex — no. (%)
Age—yr
White race — no. (%) 1
Type 2 diabetes — no. (%)
Heart failure — no. (%)
Myocardial infarction— no. (%)
Hypertension — no. (%)
Serum potassium — mmol/liter
Estimated GFR — ml/min/1.73 m*
RAAS-inhibitor use — no. (%)%
ACE inhibitor
Angiotensin ll-receptor blocker
Aldosterone antagonist
Renin inhibitor
Dual RAAS blockadef

Receiving maximal dose|

Non-RAAS-inhibitor diuretic use — no. (%)%

Thiazide
Loop

Initial Treatment Phase

Overall
(N=243)

140 (58)
64.2£10.5
239 (98)
139 (57)
102 (42)
60 (25)
236 (97)
5.620.5
35.4:16.2
243 (100)
170 (70)
92 (38)
22 (9)
2(1)
41 (17)
106 (44)
132 (54)
70 (29)
77 (32)

Randomized Withdrawal Phase

Placebo
(N=52)

30 (58)
65.049.1
52 (100)
33 (63)
22 (42)
14 (27)
50 (96)
5.9+0.4
39.0:20.4
52 (100)
38 (73)
16 (31)
4(8)
0
6 (12)
21 (40)
27 (52)
11 (21)
20 (38)

Patiromer
(N=55)

28 (51)
65.5:9.4
55 (100)
34 (62)
27 (49)
18 (33)
54 (98)
5.9+0.6
38.6£20.7
55 (100)
37 (67)
24 (44)
4(7)
0
10 (18)
21 (38)
28 (51)
16 (29)
16 (29)

Weir MR et al, N Eng J Med, 2014
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5.8+ i Time to First Serum Potassium Level =5.5 mmol/liter
56 3 100~
5 5.4 i 904
= . - 804
§ - 524 N E ;{;‘
8 =3 70+
&= 504 3 = Placebo
ET & £ 60
?, E 4.8 Mild hyperkalemia ‘.;. % 50
wE | N T -
s e TS 2 i 40
________ B "
= 4.4+ Moderate-to-severe £I "
424, hyperkalemia a 20+ Patiromer
. 10
0.0 . r T l T ‘J_‘_’_’_r'
Day Wk Wk wk Wk 0 ¢ | r . r . . .
3 | 2 3 4 Baseline 1 2 3 4 5 6 7 8
Base-
No. st Risk line Week of Withdrawal Phase
Overall 243 217 237 228 221 219 No. at Risk
Mild hyperkalemia 92 80 90 87 85 85 Placebo 52 46 38 31 29 25 25 23 15
Moderate-to-severe 151 137 147 141 136 134 Patiromer 55 53 49 48 45 43 42 42 32
hyperkalemia

Weir MR et al, N Eng J Med, 2014

38
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/\ Patiromer — E2
GHdel

e Constipation (6%)

e Diarrhées (3%)

* Douleurs adbominales (3%)
 Hypomagnésemie (5%)

« Hypokaliémie (3%)
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>!.._ Veltassa ® — Conditions de
GH\C remboursement

asbl

Il - Eléments a attester par un médecin spécialiste en néphrologie:

Je soussigné, docteur en médecine, médecin spécialiste en médecine interne, porteur du titre professionnel en néphrologie, certifie que le
patient mentionné ci-dessus est agé d'au moins 18 ans, est atteint d'hyperkaliémie chronique a cause du traitement d'inhibiteur RAAS qui
est cliniquement nécessaire et remplit simultanément toutes les conditions figurant au point a) du § 9580000 du chapitre IV de 'AR. du 1%
février 2018:

Conditions relatives de la pathologie comme définit au point a) 1 du § 9580000:

u Diabéete, ET/OU

u Insuffisance cardiaque, ET/OU

u Protéinurie >1g/24h,

ET
U Maladie rénale chronique stade 3 ou 4 avec un eGFR enfre 15 et 60 m/min/1,73m*
ET

U Hyperkaliémie récidivante de >5,1mEg/ depuis le traitement avec un inhibiteur RAAS, malgré le régime 3 faible teneur en potassium et
la correction d'une éventuelle acidose métabolique,

ET
U Un effet insuffisant lors de I'utilisation d'un diurétique de I'anse si cliniquement indiqué,
ET

u La posologie dinhibiteur RAAS qui est cliniguement nécessaire chez le bénéficiaire ne peut pas étre administrée suite a une
hyperkaliémie récidivante

Inhibiteur RAAS actuel - ...
Date de début du traitement : LL/uw/uunu

Posologie actuelle : .

Posologie souhaitée qui est cliniquement nécessaire © ..........................
Conditions relatives de la pathologie comme définit au point a) 2, a)3 et a)4 du § 9580000:

u Il n'y a pas des antécédents d'occlusion intestinale ou d'intervention chirurgicale gastro-intestinale majeure, d'affections gastro-
intestinales graves ou de troubles de la déglutition,
U Le taux sérique de potassium ne dépasse pas le 6,5 mEqg/ au début du traitement,

u Le taux sérique de magnésium sera surveillé pendant au moins 1 mois aprés le début du traitement,
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“\ 5. Gestion de I’hyponatrémie
GHJC

e Bilanter
e Tovaptan?
e Restriction hydrique

* Privilégier les diurétiques de I'anse et
éviter les thiazides
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7 \ Efficacite relative

Current Management of Hyponatremia in Acute Heart
Failure: A Report From the Hyponatremia Registry for Patients With

Euvolemic and Hypervolemic Hyponatremia (HN Registry)

Mark E. Dunlap, MD; Paul ). Hauptman, MD; Alpesh N. Amin, MD; Sandra L. Chase, PharmD; Joseph A. Chiodo, Ill, PharmD;
Jun R. Chiong, MD; Joseph F. Dasta, MSc

Background—Hyponatremia (HN) occurs commonly in patients with acute heart failure and confers a worse prognosis. Current HN
treatment varies widely, with no consensus. This study recorded treatment practices currently used for patients hospitalized with
acute heart failure and HN.

Methods and Results—Data were collected prospectively from 146 US sites on patients hospitalized with acute heart failure and
HN (serum sodium concentration [Na'] <130 mEq/L) present at admission or developing in the hospital. Baseline variables, HN
treatment, and laboratory values were recorded. Of 762 patients, median [Na'] was 126 mEq/L (interquartile range, 7) at baseline
and increased to 130 mEq/L at discharge. Fluid restriction was the most commonly prescribed therapy (44%), followed by no
specific HN treatment beyond therapy for congestion (23%), isotonic saline (5%), tolvaptan (4%), and hypertonic saline (2%). Median
rate of change in [Na‘] varied by treatment (0.5 [interquartile range, 1.0] to 2.3 [8.0] mEq/L/d) and median treatment duration
ranged from 1 (interquartile range, 1) to 6 (5) days. Fluid restriction and no specific HN treatment resulted in similar changes in
[Na*], and were least effective in correcting HN. Few patients (19%) had [Na'] =135 mEq/L at discharge.

Conclusions—The most commonly used treatment approaches for HN (fluid restriction and no specific treatment) in acute heart
failure increased [Na®] minimally, and most patients remained hyponatremic at discharge. (J Am Heart Assoc. 2017;6:e005261.
DOI: 10.1161/JAHA.116.005261.)
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6. Gestion de I'anémie
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Etude RED-HF: 2278 patients

3 — avec IC et anémie (9-12 g/dI)
2 13
bo| T
: i o Darbepoetin alpha (Aranesp)
T R S T I ou placebo
- o Critere d’évaluation primaire
€ | P-087by sratifed logerank test (mortalité, hospitalisation pour
-
é 60 J{Pf’_‘.——"‘ DC)
Er .
a
% 20—// .
s * E2thrombo-emboliques plus
' 1 Years sizm:o R:nd:nﬁzstion4 s fréquents
No. at Risk
Placebo 1142 956 818 695 591 457 395 290 211 154 92

Darbepoetin alfa 1136 975 855 712 581 473 385 281 212 161 101

Swedberg K et al, N Eng J Med, 2013 43
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Correction de la carence martiale

FER-CARS-01 FAIR-HF EFFICACY-HF CONFIRM-HF
Patient population Ambulatory, optimally Ambulatory, optimally Ambulatory, optimally Ambulatory, optimally
treated, systolic CHF with treated, systolic CHF with  treated, systolic CHF with  treated, systolic CHF with
ID, NYHA dlass I/l ID, NYHA class I1lI ID, NYHA class I/l ID, NYHA dlass I/l
eGFR < 60 mUimin/1.73 m?
Randomisation 2:2:1 (FCM:IS:placebo) 2:1 (FCM:placebo) 1:1 (FCM:placebo) 1:1 (FCM:placebo)
Patients, n (FAS) 30127415 304/155 2014® 150/151
FCM/placebo
Comparator iv. FCM vs. IS vs. placebo®  i.v. FCM vs. placebo® i.v. FCM vs. placebo® iv. FCM vs. placebo®
Study duration 12 weeks 24 weeks 24 weeks 52 weeks
Calculation of iron Ganzoni formula using the ~ Ganzoni formula using the ~ Ganzoni formula using the ~ Determined by baseline Hb
repletion dose mean of two baseline Hb mean of two baseline Hb mean of two baseline Hb values and screening body
values values values weight
Correction phase Weekly i.v. injections for Weekly i.v. injections for Weekly i.v. injections for Maximally two i.v. injections
duration (i.e. untl iron  minimally 3, maximally maximally 4 weeks minimally 3, maximally over a 6-week period

repletion)

9 weeks

9 weeks

Correction phase dosing 200 mg/100 mg iron: FCM or 200 mg/100 mg iron: FCM or 200 mg/100 mg iron: FCM or 500 mg/1000 mg iron: FCM
regimen (i.e. until iron  placebo placebo placebo or placebo
repletion)

Maintenance phase 4-weekly 200 mg iron iv. 4-weekly 200 mg iron i.v. 4.weekly 200 mg iron i.v. 3-monthly 500 mg iron i.v.
injection (FCM/placebo) up  injection (FCM/placebo) up  injection (FCM/placebo) up  injection (FCM/placebo) up
to 24 weeks after to 12 weeks after to 24 weeks after to 36 weeks after
randomisation randomisation randomisation randomisation, if ID still

present

Primary endpoint(s) PGA at week 12 and NYHA  PGA at week 24 and NYHA  Change in 6MWT and NYHA Change in 6MWT from
class from baseline to class from baseline to class from baseline to baseline to week 24
week 12 week 24 week 24

6MWT, é-minute walk test; CHF. chronic heart failure; eGFR, estimated glomerular filtration rate; FAS, full analysis set; FCM, ferric carboxymaltose; Hb, haemoglobin; ID, iron
deficiency; IS, iron sucrose; NYHA, New York Heart Association; PGA, patient global assessment.
Ganzoni formula of total iron deficit [mg]: body weight [kg] x (150 — actual Hb [g/L])x 0.24 + 500 [mg]. lron repletion dose, correction of iron deficiency.

*Pagients randomised to i.v. IS (n = 27) were not included in this meta-analysi
SEFFICACY-HF was discontinued as a result of recruitment issues.
“Placebo, i.v. normal saline.

Anker SD et al, Eur J Heart Fail, 2018
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Outcomes Total events, n (incidence per RR (95% CI) P-value
100 patient-years of follow-up)
FCM pool (n=504) Placebo pool (n=1335)
CV hospitalisations and CV mortality 69 (23.0) 92 (40.9) 0.59 (0.40-0.88) 0.009
HF hospitalisations and CV mortality 39 (13.0) 60 (26.7) 0.53 (0.33-0.86) 0.011
CV hospitalisations and all-cause mortality 71(23.7) 94 (41.8) 0.60 (0.41-0.88) 0.009
HF hospitalisations and all-cause mortality 41(13.7) 62 (27.6) 0.54 (0.34-0.87) 0.011
All-cause hospitalisations and all-cause mortality 108 (36.1) 118 (52.5) 0.73 (0.52-1.01) 0.060
HF hospitalisations 22(7.3) 43 (19.) 0.41 (0.23-0.73) 0.003
CV hospitalisations 52 (17.4) 75 (333) 0.54 (0.36-0.83) 0.004
All-cause hospitalisations 89 (29.7) 99 (44.0) 0.71 (0.50-1.01) 0.056

* Ferritine 100 & 300 pg/L

e Saturation de la transferrine > 20%

Anker SD et al, Eur J Heart Fail, 2018
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/. Place des glifozines ?

Protection

e 2gainst diabetiC m—

kidney disease

Heerspink HJL et al, Kidney Int, 2018
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Prescreening Optimize medications
+ eGFR * AHA
+ Albuminuria/ « Lipid
proteinuria * BP Canagliflozin 100 mg

—p + ACE inhibitor/ARB

Screening Run-in

U
+—
[10]
©
o

(=

L]
©
=
+
‘©
e
i)
O

Placebo

Key entry criteria

*« HbAlc 26.5% and <12.0%
+ eGFR 230 and <90 mL/min/1.73 m?

+ UACR >300 and <5,000 mg/g (>33.9 and <565.6 mg/mmol) Y
» Maximum tolerated labeled daily dose of an ACE inhibitor or ARB ~5.5 years
for >4 weeks prior to randomization from FPI
| I I I | | I I I // I
| | | | | | | | | // |
Pre- Wk -8 to -3 Wk -2 Dayl Wk3 Wk13 Wk26 Wk39 Wk52 Final study
screening Screening Run-in start Baseline Telephone visit

contact

Jardine MJ et al, Am J Nephrol, 201747
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A Primary Composite Outcome B Renal-Specific Composite Outcome
1009 309 \37ard ratio, 0.70 (95% CI, 0.59-0.82) 1009 209 Hazard ratio, 0.66 (95% Cl, 0.53-0.81)
g % 25 p-0.00001 Dlaceh g 99 5] P<ooo1
-_g 80 20 acebo .-E- 80 Placeb
E 704 15 s 70+ 10
p 60 10 = 60
_E 50 5 Canagliflozin _F': 50 5 Canagliflozin
£ 40- 3 40
; 0 1 T T I T T T 1 ; 0 T T T 1
c 30 0 6 12 18 24 30 36 42 = 30 0 6 12 18 24 30 36 42
Q (7
B 204 -2 204
[ ] [
& 10+ _/ & 10+ _ﬁ_’/fz_,-f/_l-—;
0 | I T T T I 1 0 I I T T I T 1
0 6 12 18 24 30 36 42 0 6 12 18 24 30 36 42
Months since Randomization Meonths since Randomization
No. at Risk No. at Risk
Placebo 2199 2178 2132 2047 1725 1129 621 170 Placebo 2199 2178 2131 2046 1724 1129 621 170

Canaglifiozin 2202 2181 2145 2081 1786 1211 646 196 Canaglifiozin 2202 2181 2144 2080 1786 1211 646 196

C End-Stage Kidney Disease D Dialysis, Kidney Transplantation, or Renal Death
1997 267 Hazard ratio, 0.68 (95% C1, 0.54-0.86) 1009 109 427ard ratio, 0.72 (95% CI, 0.54-0.97)
g %01 5] P-0002 g 907 g
80 Placebo 80+ Placebo
= 10 £ 6
@ 70 8 g 70
w w
: 60 6 : 60 4
5 50+ ; Canagliflozin = 50+ 2 Canagliflozin
T 40+ 40
0 T T T 1 G T T T T T T T 1
2 304 0 6 12 18 24 30 36 42 4 304 0 6 12 18 24 30 36 42
2 20 2 204
= o f & 10+
0 | L S T 1 T 1 0 I I T T T T 1
0 6 12 18 24 30 36 42 0 6 12 18 24 30 36 42
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 2199 2182 2141 2063 1752 1152 641 178 Placebo 2199 2183 2147 2077 1776 1178 653 180

Canagliflozin 2202 2182 2146 2091 1798 1217 654 199 Canaglifiozin 2202 2184 2148 2100 1811 1236 661 199

Perkovic V et al, N Eng J Med, 2019 48
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Patients with type 2 DM and CKD (eGFR <60 ml/min/1.73m? or eGFR >60 ml/min/1.73m2and micro- Patients with type 2 DM and CKD (eGFR <60 ml/min/1.73m? or eGFR >60 ml/min/1.73m2and micro-
or microalbuminuria) not on HbAlc target (HbAlc >7%) on recommended metformin dose or microalbuminuria) on HbAlc target (HbAlc <7%) on therapy with metformin and additional
or recommended agents
not on HbA1lc target (HbAlc >7%) and metformin is not tolerated or is contraindicated
Use SGLT-2 inhibitor with evidence for cardio- and If not on SGLT-2 inhibitor, consider switching one of additional agents to

nephroprotection! an SGLT-2 inhibitor with evidence for cardio- and nephroprotection®

[If HbA1c remains above target or SGLT-2 inhibitor is not tolerated or is cuntraindicated] [ If HbAlc remains above target or SGLT-2 inhibitor is not tolerated or is contraindicated ]

Use GLP-1 receptor agonist with evidence for cardio- and . . o =

nephroprotection? If not on a GLP-1 receptor agonist , consider switching one of additional agents

to a GLP-1receptor agonist with evidence for cardio- and nephroprotection®

!

[ Reassess HbAlc in 3-months interval and adjust the treatment if above target® ]

!

[ If HbAlc remains above target or GLP-1 receptor agonist is not tolerated or is mntraindirated]

!

Use another antidiabetic agent (DDP-4 i, TZD, SU, or basal insulin)
according to current recommendations for Type 2 DM?

Sarafidis P et al, Nephrol Dial Transplant, 2019
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Recommandations ADA

FIRST-LINE therapy |s metformin and comprehensive lifestyle (including welght management and physical activity)

if HbA, above target proceed as below

ESTABLISHED ASCVD OR CKD

ASCVD PREDOMINATES HF OR CKD

PREDOMINATES
EITHER/

oR
PREFERABLY

SGLT2i SGLT2i with evidence of
GLP-1RA with reducing HF and/or CKD
with proven progression in CVOTs if eGFR
proven cvD adecuate’
CcvD berefit, F-—-—--—-=-
benefit! if eGFR f SGLT2i not tolerated or

contraindicated or I eGFR less
than adequate’ add GLP-1 RA
with proven CVD benefit’

adequate’

If further intensification is

required or patient is now = Avoid TZD in the
unable to tolerate setting of HF
GLP-1 RA andi/or SGLT2I, Choote agents
choose agents demonstrating demonstrating CV safety-
CV safet
e ® Consider adding
8 Consider addina the other the other class with
class (GLP-1 RA or SGLT20) proven CVD benefit'
with proven CVD benefit u DPP-4i (not saxagliptin
» DPP-4i if not on GLP-1 RA in the setting of HF (if
= Basal insulin® not on GLP-1 RA)
. T7DF = Basal insulin®
- U | u SU*
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Conclusions




N .
/\ Travalllons ensemble
GHdel

 Eduquer le patient
o Suivi regulier (clinigue, biologique)
o Ajustement des diurétigues

* Ne pas étre latrogene (produit de
contraste iode, AINS)
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Major Adverse Renal and Cardiac Events
(MARCE)
; 3 Myocardial
Acute Kidney Injury Tnfatetion -
Hospitalization
Renal Replacement Progression of Chronic .
Therapy (Dialysis) Kidney Disease Heart Failure
Bload removed for ] Death

/  cleansing
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Survival probability
O
o

0.4

En cas d’'IC, '|RC augmente la
mortalité

=== No CKD
All CKD
e Stgs 1-2
- 5tg 3
=== Stgs 4-5

0

2 4 6 8 10 12 14 16 18 20 22 24
Months

US Renal Data System 2013 Annual Data Report
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Physiopathologie du SCR de type 4

Chronic
pressure
overload

Additional risks

* Diabetes
+ Obesity
+ Poor fitness

Cardiomyopathy

Progressive ;
volume * Ischemic
overload * Nonischemic

* Uremic

Concurrent conditions

= Coronary artery disease
» Myocardial infarction
s |nfilirative processes

» Anemia and iron deficiency » Atrial fibrillation
+ Bone and mineral * Mitral/aortic valvular
disorder disease
CKD
Symptomatic heart failure aGFR
Reduced Preserved
LVEF LVEF
ESKD

Outcomes:

Progression of CKD, HF hospitalization,
sudden arrhythmic death, pump failure death

House AA et al, Kidney Int, 2019
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Ellison DH et al, N Eng J Med, 2017
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8134 Patients underwent screening

3390 Were excluded
12 Died
— 15 Had an adverse event
84 Declined to participate
3279 Did not meet eligibility criteria

A

4744 Underwent randomization

| |

2373 Were assigned to receive 2371 Were assigned to receive
dapagliflozin placebo
5 Did not receive dapagliflozin |=—— ——| 3 Did not receive placebo
\i i
249 Discontinued dapagliflozin 258 Discontinued placebo
14 Had incomplete follow-up for the 20 Had incomplete follow-up for the
primary outcome primary outcome
2 Had unknown vital status

McMurray JJV et al, N Eng J Med, 2019 58
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A Primary Outcome

B Hospitalization for Heart Failure

100 397 Hazard ratio, 0.74 (95% Cl, 0.65-0.85) 1004 3% Hazard ratio, 0.70 (95% Cl, 0.59-0.83)
0 254 P<0.001 90 254
£ 80 20- S & 809 20
> =
g 709 s et E 701 154
g 60 e 60| —
3 10 / 3 10 .
£ 5o A £ 504 A g
- > | —
04 L 0 =
FEE IR EEEE g 3 0 3 6 9 1215 18 21 24
S 201 g 204
104 10+ ﬁ
0- 1 T T T T T T 1 0_ T T T T T T 1
0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 2371 2258 2163 2075 1917 1478 109 593 210 Placebo 2371 2264 2168 2082 1924 1483 1101 596 212
Dapaglifiozin 2373 2305 2221 2147 2002 1560 1146 612 210 Dapaglifiozin 2373 2306 2223 2153 2007 1563 1147 613 210
C Death from Cardiovascular Causes D Death from Any Cause
1005 399 Hazard ratio, 0.82 (35% Cl, 0.69-0.98) 1000 399 Hazard ratio, 0.83 (95% Cl, 0.71-0.97)
904 254 904 25
g 80 20+ g 80+ 204
L . [} il
g 704 ] g 707 15 g
3 60- & £ o] o
T 101 e ] 10 =
= 304 - E 50 o
- | - - —
§ ol N =~ 'E wl ¥ ==
] o 2 1 o
g 0 3 6 9 1215 18 21 24 F ¥ 0 3 & 5 215 13 21 2
3 201 3 204
10 e 10
0+ T T T T T T T 1 0 T T T T T T T 1
0 3 6 9 12 15 18 21 2 0 3 6 9 12 15 18 21 24
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 2371 2330 2279 2230 2091 1636 1219 664 234 Placebo 2371 2330 2279 2231 2092 1638 1221 665 235
Dapaglifiozin 2373 2339 2293 2248 2127 1664 1242 671 232 Dapaglifiozin 2373 2342 2296 2251 2130 1666 1243 672 233
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