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Water and Sodium in Heart Kgilure: A Spotlight on Congestion
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Congestion dans [insuffisance cardiaque:

une approche

multi-parametres
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Bedside aszessment 0}0

Orthopnoea” &0 Mone Mild Moderate Severefworst {\\Q}\Q)

JVP {em) &o‘}? <8 and no hepatojugular 8-10 or 1-15 =16 Q’O

& reflux hepatojugular . @Q’
éo reflix @Q’

bI-\lch?.at:vmega-.;,' Absent in the setting of Absent Liver edge Moderate pulsatile Massive -:e_nder en.laﬁgé(r\nem

2 normal VP enlargement extending to neine
Qé Cedema MNone 1+ 14+ I4+/44 ‘Q;Q«
[9)
O diasdisn 5@
({/‘5’ Matriuretic peptides (one) ,&O
© BMNP <100 100-299 300-500 .:}é‘dﬂ
NT pro-BhP <400 400—1500 1500-3000 .e'o? 000
Sl v 6\‘@&
Orthostatic Significant decrease in SBPor Mo change in I
testing ncrease in HR SBP or HR «0\3%
Mo difficulty Mild Moderagens Severefworst

6 min walk test =400 m 300400 m 200300 m 100 m <100m

Valsalva MNormal response Absent overshoot Sr@}re wave pattern

manoeuvre pattern {Qza“'
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Gheorghiad§ et al. Eur J Heart Failure 2010



Les diuretiques sont-ils
toujours utiles? Evaluez la volémie!

Dyspnée et/ou autrgs%gnes de
congestion + HTA (3150 mmHg)
(‘"\ always

Acutt; pulmonary edema
+

Dyspnée+ PAS 110-150 mmHG

S ‘} Decompensated chronic
heart failure

+
Dyspnea develops gradually
Gradual increase in body weight
Systemic edema

Minimal pulmonary edema

Dyspnea develops abruptly
Diffuse pulmonary edema
Minimal systemic edema

Itis a vascular illness , _ r’.
It is a systeric illness:

- Renal dysfunction

- Anernia

= Low albumin

- Increased Pulmonary Congestion
- Systemic Congestion

+ Warning !

Patient is very often
normovolemic
or hypovolemic

a et al Eur Heart Journal 2015

> Mebazaa et al Eur Heart Journal 2015
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Pas d'impact §eur morbi-mortalité...
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Time-to- Furosemlcie Treatment and
Mortality in Patlghts Hospitalized With
Acute Heart Failure J Am Coll Cardiol 2017;69:3042-51

Yuya Matsue, M] High Risk e b\)v Kagiyama, MD,*
Tetsuo Yamaguc 6@% in-hospital moﬂ‘aﬁty e Kida, MD, PuD,’
Atsushi Mizuno, 2° £ @5{@'
Ryuichi Matsuk i hke, MD, PuD “\\é\
Kenji Yoshioka, ) Es VID, PuD,’ \\oe’%
Koji Murai, MDg : D, PHDng&
&0 - J£;
3 E 2
C)é D ) \oo&
& & &
&P 6\)
(\@ Low Risk Q@
C)o | | ] I ©@
< 0 30 60 90 oﬁzo
@({}, Time (Min) ‘ (o'&
/\
X

.\_"
AHF Onset

TIME

ED Arrival

O

—

Door-to-Diuretics Time

@
@\«

_.._..

@

(D




Table 7.3

patients with heart faill.\l\t%

o)

Doses of diurgics commonly used in

Driuretics

Jf;@ﬁiu'al dose (mg)

WUsual daily dos=

o (mg)
Loop diuretics“(\@@
Furcsemide &\,C‘;\\U 2040 40240
Bumetanideg 0.5-1.0 1—5
Tﬂmﬂﬂﬂ]{é\: 3—10 1020
Thi agﬁi'ias -
'
Ee@@amﬂumemiuide 2.5 2510
| $ydrochlorothiazide 25 12.5-100
A9 Metolazone 2.5 2.5-10
& &
> Indapamides 2.5 e N
O EN
S Potassium-sparing diuretics® 06\)0
N\
+ACE-l/ | -ACE-I/ | +ACE-V/ | -ACE-l/ R
ARB ARB ARB ARE

Spiranolactone! 12.5—25 50 50 I DDQ%'
eplerenaone l\gﬁ
Amiloride 2.5 5 5—10 A 0-20
Triamterane 25 50 100 ‘o\f-’dr 200

Y

2016 ESC Guidelines for the diagrg&esis and
treattment of acute and chrunicogﬁaart failure

The Task Force for the diagnosis and tr&;%t{"lo'lent of acute and chromnic
heart failure of the European Society n(c’grﬁardiulngr (ESC)

/\
N
P



The N  EWJSENGLAN D

&
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ESTABLISHED IN 1812 Q)Qj.\ MARCH 3, 2011 VOL. 364 NO.9

. . . < . .
Diuretic Strategl%s* in Patients with Acute Decompensated
S

S

e Heart Failure

R
G. Michael Felker, M.D.,®1.H.S_, Kerry L. Lee, Ph.D., David A. Bull, M.D., Margaret M. Redfield, M.D.,

Lynne W. Stevenson, M._.D \‘?ﬁteven R. Goldsmith, M.D._, Martin M. LeWinter, M_.D., Anita Deswal, M. D_, M.P.H_,

Jean L. Rouleau, M.D_, \zabeth O. Ofili, M.D., M.P.H., Kevin J. Anstrom, Ph.D., Adrian F. Hernandez, M .D.,

. s\\_@ :
o

Study-Treatment Period.

A Bolus vs. Continuous Infusion o W1.D., Abdallah G. Kfoury, M.D., Holrng H. Chen, M.B., B.Ch.,
1004 AUC with bolusinfusicm&};&tldlll] B Continuous an, M'D" Bradle}f A Bart. M'D" Alice M. MaSCEtte' M'D" \:\o
g0 AUC with continuous if@ision, 43731404 O Bolus ., and Christopher M. O'Connor, M.D., P
P=0.47 c‘;\\ t Failure Clinical Research Network™ NS
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E 0.15- 58
& 60
O
<® = \5\@'
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Figure 1. Patients’ Global Assessment of Symptoms during the 72-Hour c




Loop diuretic strategies in patientg¥with acute decompensated heart failure:
A meta-analysis of randomized &f)ntrolled trials ™7

\\Q)
Mei-Yi Wu, MD ¢, Nen-Chung Changb{MD PhD P, Chien-Ling Su, RT, MSc <4
Yung-Ho Hsu, MD Tzen-Wen Qh%n MD, PhD €, Yuh-Feng Lin, MD, PhD‘af
Chih-Hsiung Wu, MD, PhD¥, lg,a “Wai Tam, MD, MSc %81 70,0 7 of Critical Care 29 (2014) 2-9

Q‘O
Contln& Bolus Mean Difference Mean Difference
Study or Subgroup  Mean : D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI &
2.1.1 Urine output (ml in 24hr){&° \@b
Aaser 1997 2,118° 203.04 4 2900 491.19 4 142% -782.001302.86,-261.14) é\'@
Bagatin 1993 1@%0 arre 6 21266 1,400 6 81% -31660[1476886, 843.68) \@Q’
Dormans 1996 2860 240 20 2,260 150 20 17.3% 600.00 [475.96, 724.04] - {\@
Kramer1996 & 1,727 672 8 1,891 903 8 11.5% -164.00 34399, 615.99) X
Pivac 1998 Q\’ﬁ 3250 1175 10 3046 1,3025 10 8.7%  204.001883.23,1291.29) @
Thomson 20 3726 1,121 26 2955 1,267 30 13.1%  771.00[14552,1396.49) ———
Subtotal (9% CI) 74 78 72.9% 84.10 [-500.67, 663.88] 4—-
Helemggéﬁzrr,— Tau®= 395210.76; Chi*= 31.45, df= 5 (P = .00001); F=84% 6&‘
Test @?oumu effect Z=028(P=.78) Q«O
‘Q
&?2 Urine output {miin 48 hr) 0\‘)@
(>Lahav 1992 4,490 1,3289 9 3790 1,183 9 81% 700.00453.73,1853.73) S ’
" subtotal (95% ClI) 9 9 8.1% 700.00 [-453.73, 1853.73] é‘ef” | e —
Heterogeneity: Not applicable & g
Test for overall effect Z=1.19(P = 23) ,,\@'\
®)
2.1.3 Urine output {mlin 72 hr) \)g&
Allen 2010 4894 2205 20 5113 2258 21 B6.7% -219.00[F1585.21 1947.21] ¢
Felker 2011 4249 3104 152 4237 3208 156 12.3% 12.00 69282 716.92)
Subtotal (95% CI) 172 177 19.0% -36.57 [-6G3.02, 589.88] e
Heterogeneity Tau®= 0.00; Ch®= 0.09, df= 1 (P = .77), "= 0% N
Test for overall effect Z=0.11 (P = .91) Q{e’"
S
Total {95% CIj 255 264 100.0% &a%[mm S
Heterogeneity: Tau® = 208448.71; Chi*= 34.46, df = 8 (P< .0001); F=77% ({j? p &on -sim 3 560 10}00
Testfor overall effect Z=0.48(P = .63) ,(\@ Favours continuous Favours bolus

Testfor suhamun differences Chif=1 22 df= 2P = 84 F=0N%




Hemoconcentration-guidedl Diuresis in

Heart Failure

Q(f
Muthiah Vaduganathan, MD, MPH," Stegglfen 1. Greene, MD," Gregg C. Fonarow, MD," Adriaan A. Voors, MD, PhD,"

Javed Butler, MD, MPH,® Mihai Ghepﬂ@ﬁiade, MD"

The Arrwri(.‘g@?@.fmmm! of Medicine (2014) 127, 1154-1159
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1 o  Evaluate for
1 “Hemoconcentration
! .Q-o@ [Delta Hgb = current Hgb
P minus admission Hgb]
1 c‘;\\.
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&o\
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00
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Continue judicious Reflect on(@otential occurrence of
diuresis andreassess unnecefsary de-escalationin
decongestion frequently q?congestive therapy
Co@% der increasing intensity of
QA diuretic therapy
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Altération de la fonction rénale

Dans lI'ensemble,
I«aggravatlon de la fonction renale, g

™
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prlnaélpalement définie comme > 26. Ssrimol/L
(>O 3 mg/dL) est associée a un m“auvals
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Eg,ﬁéct of Worsening Renal Function
m Hospltallzed Heart Failure Patients
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15
m TCreat>0.3

10{ m TCreat<0.3

LOS Mortalitys®” % Hosp >
(Days) (%2@@‘& 10 days
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From Butler et al. AHJ 2004.



Forest plot of combined all-cause mortality Tor WRF
vs. no WRF (28 stdidies, 49,890 patients)
#Damman K
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KXcute heart failure |
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© &
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& Chronic heart failure &
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Damman K et al. Eur Heart J 2014;35(7):455-69.
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Syndromie cardio-rénal

@
&
SRR
Cardio-Renal syndromes
<9 o
GeneralBefinition: &
Pa@th%physiofogic disorder of the heart and kidneys whereby acute or chronic Q)é;\o
b@*sfuncﬁon in one organ induces acute or chronic dysfunction in the other {.\\Q}\"’
,\0\)6 &GQrb
éQQ“C RS Type | (Acute Cardiorenal Syndrome) Qé"’
600 Abrupt worsening of cardiac function leading to acute kidney injury boe;\\"
]
Qq& CRS Type Il (Chronic Cardiorenal Syndrome) @Q@
[9)
_e@ec’ Chronic abnormalities in cardiac function causing progressfveog&nd
@rf}’ permanent chronic kidney disease 6,/\
&
q/é\ CRS Type lll (Acute Renocardiac Syndrome) ‘6@@

Abrupt worsening of renal function causing acute cardiac dis%dgrs
\
CRS Type IV (Chronic Renocardiac Syndrome) o\‘?b

Chronic kidney disease contributing to decreased cargiac function, cardiac
hypertrophy and/or increased risk of adverse cardimgefcufar events

CRS Type V (Secondary Cardiorenal Syndrome @%b

Systemic condition (e.g. diabetes mellitus, sepgis) causing both cardiac and

renal dysfunction| ({/g@
©
<

®
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Syndromé cardio-rénal

Decreased
perfusiog

Typel ’\°
Acugé settmg

"~
@,

Exogenous factors
Contrast media

@ =) ACE inhibitors . @
L = / Diuretics Toxicity \@\\
() Wasoconstriction
NS Q'b
<0 o
oS ) &
C)é Acute heart disease ! i uem- Sympathetic -eeea.. Acule renal |ﬂlury o(\
O 58 activation
S or procedures Acute hypoperfusigy>

Acute decompensation ) Reduced L}th?§(9 ivery

Ischemic insult Humorally mediated damage '\rrrmmapn@

Coronary angiography T Decreased@F

Cardiac surgery V.. RAA activation; i Rmsm,{@)u ANP/BNP

2 Tt Na 4 HyO retention, ™™ /
! vasoconstriction ! B’P@"lﬂs
e . / Y g@exﬁﬂmt |
HNP\\\‘H— Hnrmnﬂal’—/}tnurems . é&0\ Cidathnni
. ) 4 factors «O:I
‘abrupt worsening s signaling C%’\@‘ g
3 - N Immune : 3
of cardiac function Caspase ediied "
2 . activanon
(e.g. 'fmm ADHF) Apoplosis - .- & Caspase
leading to acute o‘@ activation
- .. . Apoptosis
kidney injury’ Rt N
BCHvEo Endothelifl> Ronco C et al. J Am Coll Card 2008, 52:1527-39




Impact d’insuffisance cardiaque sur la

\a

fgﬁ’ction rénale
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|| Heart failure |

¢
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\ 4 Y

()
6é*ezardiac output A 1 Central venous Fluid overload Neurohormonal
<9 Hypotension Pressure Furosemide treatment activation r
QOQ\ A ) R &
b\\,o Adenosine release S
2 | 06\)
(\é leenen- @Qk
N \ 4 <
> | Renal 1 Renal vein Interstitial fibrosis, tubulaf
'(\@ perfusion pressure damage, nephrondlgs
P &
<9
1 &
Shorttermchangesin| L Long-@ﬁ changes in
renal function _<&enal function
S
+ Q@%
3 2 2 &
Diuretic resistance &
B
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Metra et al. Eur Heart J 2012;33:2135-2142
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Diuretic response in patients with acutg®
- N - -
decompensated heart failure: characgé\nstlcs
. . . (4]
and clinical outcome—an analysis &
from RELAX-AHF &
X
Adriaan A. Yoors®, Beth A. Davison?, John R. Teerlinl@)%. Michael Felker®, Gad
Cotter?, Gerasimos Filippatos®, Barry H. Greenber, Peter S. Pang’, Bruce Levin®,
Tsushung A. Hua?®, Thomas Severin?, Piotr Ponilk kil?, Marco Metrall, for the
RELAX-AHF Investigators \‘)\,
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€ WRF - RAAS-inhibit
MRA andtW Ll
ang-¥WRF
‘0‘-0' \8\\@'
RALES & EPHESUS » WRF during ACEi/ARB initiation occurs in = 10%@&%
A Al-Cause Mortzli & . . : \@
puseborelly i o is not associated with poor outcome &
8] T eGR <60mimn 13 mf,fﬂacpgp‘) e B g pid oy QJQ
— @GFR <60 mvmin/1.73 m? IIQI] lactone 70 & ,L---.‘l‘ f@&
o Oéo = E ‘!’" L. 17% L i é\
3- N P z
& ,ﬂ-“":_,,_a—-‘_’ E 68
(\Qﬁﬁ‘.’rjl_/‘ H o
g o e £ . 3
a stfl_.v:/_r/_' - == lg 86 7 . E
.% e eGFR > 60, Placebo b
. st eGFR > 60, Spironolactong Smdydrug: nji:@".;m%ﬁ? p=001 - % L
: : " . 7 Vs i
L 2 3 e ] " ot 6 Yes ea[\jWRFIEnaIapriI
Years post Randomization o] " =o early WRF/Enalapri
“u[ =" 'No early WRF/Placebo
Risk Associated With Worsening eGFR Yes carly WRFPlacebo
Placebo (n = 60) Spiro (n = 139) e@ Time to Death (Days)
Crude HR1.8(1.3-2.5) HR 0.99(0.72-1.3) b°o ! @ 00 A
Adjusted*  HR1.9(1.3-26) HR 1.1(0.79-15) @@9 SOLVD
) : ; ;
&° (Testani et al Circ Heart Fail 2011)
r{/b
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Vardeny et al JACC 2012 / Rossignol et al Circ Heart Fail 2012
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MEREDITH A. BRISCO, MD,
CHIRAG R. PARIKH. MD

Relevance of Changes ln\é‘gerum Creatinine During a Heart
estlve Strategies: Insights From the
J Cardiac Failure, 2016

MD.? JENNIFER S. HANBERG. BA ° F. PERRY WILSON. MD., MSCE,**
+ STEVEN G. COCA, DO, MS~ WI—[ WILSON TANG, MD." AND

Failure Trial of Deco

& DOSE Trial

MSCE,' M[CH{EL R. ZILE,

JEFFREY M. TESTANI. MD, MTR"

5 QS%Q@P"
5 Ha#4rd Rati
= &O&%ﬁﬁ atio
5 g ) . : 5@
s %oé“”%l“he coprimary endpoint of the DOSE trial, &
B 10 {0 - - L] - - )
g |\® a linear increase in creatinine, was 5
E 066 » . . . 'b&
5_&,\0 paradoxically associated with improved &°
: _ : g
O outcomes. This was driven by absence of S
) @ 7. . 5 O
s 2 risk attributable to Worsening RF anda &
e - . . @
£ trong risk associated with Improved RF,°
i 7
- The ults argue agai angés
]
W/ in serum creatinine as a surrogate enﬂpmnt "
in trials of decongestive str atgg’les. Lao
& ~%0 8
c\"oe 2 8
Q{Q,a-" -10 <
N .
S 3 0 3 & 5 12 ¢
Change in Creatinér;ﬁ? mg/dL
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PROBLEM SOLVING

©e

Warsening renal function and hyperkalaem
+ Some risen urea (BUN) creaﬂmnel@ndj}utassmm 5to b expected ater an ACEH,if an ncreas s small and asymptomatic no action i necessary
+ An ncrease n creatineof gpzﬁﬂ% abovebasln,or 206 ymolL (3 e /eGPR <15 oLmin1.73 ' whicheer i he smllers acceptale

+ Anincreae i potassu;m‘fo 5 vl acceptaple. &
* fure creatlumfor poassum dogsrise excessvelyconsider stopping concomtant neptrotonc drug (g NSAIDS) and other potassmm wp]iTemenu or
remmng?gents (triamterene, amiloride) andif no signs of congestion, reducing the dose of diurtic,

6\)

XS
&
12

| 'dﬁreater s ceaiine orposum tanthose outied bove persitdespt agusment of cncomitnt mecicaions, e o o heACE o

ARB) should be hlved and blood chemistry re-checked within -1 weeks;fthere is sl n unsaifactory re onsg;pfﬂahsta Viceshould b sought
+ I potassium iss to >3 mmolL or creatining increases by > 00% orto 2310 ymall. (3. mgIdL)IeGFR Wi 3 . eACE (or ARG

should be stopped and specialst advce sough, Oecf‘
* Bood chenisty shoud be montred equeny andseraly un poassm and et f lteated

&)

10,/
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Algorithme de PEC d’aggravation de
fOﬂCtI@h rénale (AFR)

AFR
«0600

@ O@Q

Diminution de coy‘gestlon 5@

S\
xQ
L&

hypoTA, |n|t|a’g6n des OU'\QQ,@\

IEC/ARA2 " L—-> AFR « FAUX »
e P

v

Persistgﬁce de congestion = AFR « VRAI »

OO
&
rb 4
: &

Q

Thérapie diurétique combinée: Thiazides pa§§q§r au traitement PO
/Spironolactone. NaCl hypertonique? Y\«o@

@)
Persistance de congestion L Non

>

4 ¥ o
Q
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Thérapies de remplacement rénale



L3 résistaggﬁ aux diurétiques

e La re5|stan®é aux diurétiques est définie
comme J’lncapaute d’obtenir un effet r
thera;peuthue satisfaisant (diminution des S

oeermes) malgré la dose maximale de

\06
@Q

ﬁlurethues -
¢ Hoorn EJ and Ellison DH. Am J Kldney Dis.
69(1):136-142. K\fo@



Définitions de résistance aux

\\Q)

dlurethues«f*et mesures reponse

Box 1 | Defmtuobsi‘s of diuretic resistance

= Persistent gﬁngestlon despite adequate and escalating
doses of Q\luretlc with >80 mg furosemide per day'©”’ &
= Amountgﬁf sodium excreted as a percentage of filtered \é‘é
load <§6 294108 S
= Faulgre to excrete at least 90 mmol of sodium
W%[fhln 72h of a 160 mg oral furosemide dose guvem@
btwnce daily*°®

K
(\Q ‘Q)Q
P ¢

< ) i ;
o Box 2 | Metrics of diuretic response

Q
¥ = Weight loss per unit of 40 mg furosemud%@

(or equivalent)®-52 0&‘0
= Net fluid loss per milligram of loop d@;uretlc (40 mg of
furosemide or equivalent) during hg)‘Spltallzatlon6
= Natriuretic response to furosemlﬁe as the ratio of
urinary sodium to urinary furo§<t—:‘m|de‘52
@

ter Maaten, J. M. et al. Né%. Rev. Cardiol. 12, 184-192 (2015);



Diuretic Resistance and the Nephron

Reduced GFR:
Barriers | Potential solution
Abnormal Discontinue 0
glomerular NSAIDs,
hemodynamics | holding ACEVA
Low cardiac l-lomocynu')\@'o
output support |
Chronic Increas@l.D dose
kidney &0
disease or )
functional ,\00
renal qzv
C)E
b\)
pedimal Tubule
© ;
% Potential solution
© ACEVARB
hormonal
activatbon
Sodwum-avid increased LD
states doses. proximal
tubule diuretics
{i. e acetazolamide)
Post-giuretic Multipie daily doses
effect continuous LD
infusion
Excessive daily | Sodwum restriction
sodium intake

Jentzer, deWald, Hernandez. J Am Coll Cardiol. 2010;56(19):1527-1534.
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I\/Iécanisme.@“’e résistance aux
dlur@flques de I'anse

O
c}\\
Pathophyslolngbuo Mechanisms of loop diuretic resistance
<
<
N a
A} co &
N
e eguced a SOTptan o 100D luretic Q
& towp Reduced absorption of loop diureti ©
& estin \\6‘
)
Q
;@ﬂsma HIaU Unable to bind to albumin &°
&0‘5‘6 QQ,(\
0\2\, . Bowman's 6{@‘0@
ooé { RBF and GFR / gapsple Reduced filtration R
&0 t RAAS and SNS SE
00@ - Proximal Na reabsorption @Q‘O
O
o : Organic acids like blood urea m@égen
@W OAT competitively bind to OAT, redgcmg
Q,(\ diuretic availability in the tl.,@ le
2) 6
Albuminuria Filtered albumin blnds.{ﬂ furosemide,
reducing avallahlllty gi.ocotransporter
ranspo X
ec)
Braking phenomenon L Distal ?eabsor tion
YRAAS and SNS & P
v c)o(\q

Urine <

3]

@f)/

X\

ter Maaten, J. Wet al. Nat. Rev. Cardiol. 12, 184-192 (2015);



Phenomene de «freinage » et impact

@
N
4

de consgm

PR

mation de sodium

&
Chranic Adapaticn
The B-!'EHB@(H'I-EHEI'I'EI'IEI'I'
@QK
@

<3

& :
& Distary Ma Intaka

{140 mmoliday)

Short Tarm Adaptation

| 'Posi-Diuretc MaGl Fetendlon’

Ellison DH. Cardiology 2001; 96:132-143
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Insuffisance’rénale chronique

&

Diuretic Secretion s Impairggb?f (KD

Diuretics Act from the tubule
lumen A

O Diuretic

A Abunin

<
'0"9

&

)
K o . - .

Uremic anions block diuretic secretion
into the proximal tubule

Ellison DH. Cardiology 2001; 96:132-143

Loop Diuretics Stimulate Renin

DIVRETIC .
Na




Pharmacocmehqﬂe de diurétiques de
re,@e’&&e |’a nse

o

Diurétique |Biodisponibilité Elimination
de I'anse orale (%) (demi-vie), h
Dans {'IC:

Congestior: hépatique Sujet Patient avec Patlenx\%vec
normal insuffisance msuﬁlsance
rénale gaardlaque

Oedeme intestinal
WFliix sanguin intestinal

%Bﬁ%rosemide 10-100 1,5-2
Bumetanide

Torsemide




Combination decongestlon therapy in hospitalized
heart failure: loop dlust“etlcs mineralocorticoid

receptor antagenls;t% and vasopressin antagonists

Expere‘ F:‘e view of G

$foevaer:,ufex Therapy, 2015 13? 799-

Muthlah 1I»..u".':ln::ll..lgaln.Elthang;(\Rn::nI:'.teri':_| Mentz Stephen | Greene Michele Sennl

Naoki Sato, Savina N¢

ari, Javed Butler & Mihai Gheerghlade

Loop diuretics

&
©
9
<3
K
O

Mlneral Srtlcold receptor
antag@ﬂﬂs‘rs

o

Vasopressin antagonists

Q‘(
\‘?f
o
Ea@e of clinical use

c\Nu::pn invasive strategy

Operator experience is robust

Early dyspnea relief

Augmented natriuresis

May spare loop diuretic requirernent

Specific role in right-sided congestion due to reduced hepatic
clearance of aldosterone’

Early and sustained dyspnea relief

Diuretic resistance

g
Neurohormonal activation \\Q\Q’
2
. <
Electrolyte disturbances s
N
Association with worsening rengPfunction

May not achieve complete degt%ngestlon
when used alone Q
o
X

Hyperkalemia 6°0

Limited prowder aﬁ%erlence with high
doses &0

regarding inpatient use is

Empiric d
lackin g@e’

flts appear to be greatest in those

«o\)wth hyponatremia

Reduction in body weight and clinical congestion O*?“
, >
Augmented aquaresis N
o
Improves hyponatremia (\g&
May spare loop diuretic requirernent sze 0
(‘1/

Low risk of worsening renal function or he&n@ ynamic
instability ,19

Cost consideration

Non-natriuretic effects

S
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m;a— by Flsewiesr Imc é@; Aok 10 JOLES Sace DOOS 01 OS5
& Heart Failure
- - g N2 2 :
Changes in Brain Natriugdtic Peptide Levels and
Bioelectrical Impedance@ casurements After
' reatment With Hig ose Furosemide and

Hypertonic Saline Sqgfution Versus High-IDose
Furosemide Alone in Reﬁ‘actory Congestive Heart Failure
A Double-Blind Study @Q

Salvatore Paterna, MD,* 3’|ctr§ Di Pasquale, MD,J|. Gasparce Parrinello, MDD, Ersilia Fornacari, MD.*
Francesca D1 Gaudio,. MDD, f&QN.n..J Fasullo,. MD. | Marco Giammanco, MDD, § Fiippo M. Sarullo, MD. 9

X9
Table 3. Laboratory Paran;}éters of Renal Function at Discharge ' 6@@{\
‘00‘ \‘\
«5\@& Furosemide  Furosemide ' Q}\?JQ%
&  Without HSS  With HSS &
. &
Qéob Discharge Discharge  p Value &\o‘\&@
> O

Patient nurgb%z 46 48 Q@6\)

Dluremse(ﬂlh'?-fi h) 1,550 £ 355 2,180 =545  <0.0001 @

Uri 'gﬁ?’ Na (mEq/24 h) 11921 188 =25  <0.0001 sults of the Study (30,‘3];3 ): Side Effects,

Ugtnary K (mEq/24 h) 93 + 29 87+23 <026 5 and Mnmhty &

N (mg/dl) 98 = 12 65 = 10 <0.0001 -
Serum creatinine (mg/dl) 197 +02  155+005 <0.001 %Eﬁmsenude Furosemide P
Uric acid (mg/dl) 108+43  103+37 <054 Without S With HSS  Value
e

Patient number 600 46 48
Gender, F/M ‘Q’% 16/30 18/30
Sade elfects, é«lffuutus] 1 0 <0.05
R&adm;gg?ins 12 <0.05

0
Mnrtﬂlty 3 0
Sudden death 2 0




Nouveau traitement natriurétique ou

Molécule

ASCEND  Nesirjtide
006
EVEREST  Telvaptan
>
60
&
VERI{;M.S, Tezosentan
Vv
©
R,:ﬁOTECT Rollofylline
RELAX-HF Serelaxine
TRUE-AHF Ularitide

¥

aquarétique

: Délai prévu entre
admission et début

de traitement

<48h
<48h

< 24h
< 24h

<16h

IN

Délai réel entre
admission et début
de traitement

15,5h

11h

X

Négativge”
&

Q
Effex
di‘&. .
b\1).3}‘~°an5|t0|re

Négative
Négative

Effet +
transitoire

Négative

/{{Q
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Ultraflltratlon

Q)

&
600\\00
Loop dmre!:wfs versus ultrafiltration in heart failure
& \Q}S\\@
Loop diuretics Ultrafiltration
©) e\
Increase ig@%nic urine Removal of isotonic plasma water: larger leb“\e
& natriuresis &
& o@“
Vaqﬁf}le and unpredictable Predictable and adjustable responseb\{)etter
Eﬁ?ponse congestion relief / risks of excessw@ fluid loss ?
\)
A© ‘” Neurohormonal activation No neurohormonal actwatlogbounless
S intravascular volume depleﬁon
Development of diuretic resistance  Restoration of diuretic aﬁ%sponse
&O
Electrolyte abnormalities No changes in ser@‘? K* or Mg*
Intravenous treatment Possible need gfbcentral catheter, vascular
access compﬁ\catlons anticoagulation
({/b
©



CARRESS-HF Primary endpoint.
Changes in Serum

Kb\
&
&

Creatinine and Weight at 96»°f-lours

@

AVOID-HF. Primary Endpoint: Time to
HF Event after Discharge in the
adjustable ultrafiltration (AUF) and
adjustable loop diuretics (ALD) groups

.oo®
&
60
N
&
3@
<0
, 1.00 Mg - @
& R T Ny p g6
‘ %q,é Creatinine Increase g 0954 [ &
(mej) g ey P
§ L 090 ko N @
b\ ~1.0 I 'y *—i_ = ('\\Q’
o\)@ e 0851 ‘i |_._ Qrb
o\ £ G :
'S 03 > 080 he N
& Ultrafiltration L0.6 E 0751 £% "..o(\‘.(\
> (N=92) 2 A Sy
) Ie € 0701 L S [ -
@ 0.4 g Yf j==a0
QQ b1 &Q,Q “ [ &
C) _02 DE_, 066 \Q & i
: ; . N i
Welgl.Bg Weight 0 001 9 A
0.0— Gain - &
! | J m--m AUF
Q\L(ﬁ 20 -18 —16W 3 % 40200 (Ib 0 08 Y A
[-0.2 1] Ak ApD &
Pharmacologic therapy Uk A e A | T T
N=94) --0.4 &
( P-0.003 : 0 CH S I B ¢
~-0.6 (}3“ Time to HF Event (days)
3
--0.8 6\3
Creatinine Decrease QQ?" Baseline 30 Days 60 Days 90 Days
(mg/dl) Oo° AUF 105 80 52 19
(g@ ALD 108 74 49 15
’\©q/
N .
%" Maria Rosa Costanzo et al. JACC-HF

Bart BA et al. N EnglJ Med 2012;367:2296-2304

2016;4:95-105
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Peripheral Ultrafiltration for the Relief
from Congestion in Heart Failure

= 864 patients in 37 centers in 8 countries

Ultrafiltration group

Peripheral UF
+
low-dose i.v. diuretics

1-7 UF sessions

Control group

Guideline-directed medlcal
therapy 6\‘5’

inel. i.v. dluretlcs@Q
@

Treatment algorithm based on thé%?rrent dose at
index hospitalization, urine ouwf and dlinical

(6-10h/ day-time session, 1-10 days, OK to skip weekends) assessment f
'Q"'o
<
N
Follow-up: 30 and 90-days °
\)%
&O

Primary endpoint: o3

— Heart failure event in 90 days aﬁfer discharge
— Cardiovascular death in 90 d?ys after randomization



©9

Renal replacement therapy should

Recommendations

Ultrafiltration may ﬁe considered for
patients wvdmfractory congestion,
who failed'to respond to diuretic-
bae&smm.

be considered in patients with
refractory volume overload and
acute kidney injury.

Ponikowski et al. Eur J Heart Fail. 2016 Aug;18(8):891-975.



PEC de résistance aux diurétiques

QJ

Diuréetique de |'anse
O

I

| Changer le diurétique de I'anse

lIl Associer les diurétiques
(thiazides et/ou MRA)

Tolvaptan
Epuration extra-

énale NaCl hypertinigue ) Jde

Lerelaxin ctc
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Risk of Cardiorenal Syndrom

Diys8tics

U(Lgﬁaﬁltration

()
&
©

S D
Hypotension
Tachycardia \

Shock \
Organ Hypoperfusion
Oliguria

Volume Depletion
Arterial Underfilling

iseased

Heart

\
\

Management
Window

Optimal Status

At-Risk
Kidneys

/
/

o
>

Liberal Intake
Positive Balance

Hypertension

"~ Peripheral Edema |
Impaired Oxygenation.

O C i
rgan onges&éﬁ

Acute
Decompensation




Ccmclusmns

* |l n'ajamais été d@montre gue les diurétiques réduisent la
mortalité ou les Hospitalisations chez les patients avec IC,
mais ils sont u»tlllses pour diminuer les symptomes

S

* Les dluretlertes peuvent conduire a l'activation de I'axe .
neuro- h,@"rmonal et devraient donc toujours étre utilisgs en
comlgmalson avec des médicaments connus pour bL@ﬁuer
cettee voie (ACE-I, beta bloqueurs, antagonistes d@so

Q,Q

I ‘aldostérone)

\}

x@ “Le diurétiqgue de premier choix est le dlureuxque de I'anse

‘e En cas d’cedeme intestinal, il faut pr|V|IegeFer le dlurethue
avec la plus grande bio- dlsponlblllte owpasser a
I'administration IV 600

* Il n'y a pas de différence clinique, ehtre |'utilisation de bolus
versus perfusion continue o

A
N
>
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Ccmclusmns

®

{\6‘

* Résistance aﬁx diurétiques: diminution
msufflsan‘ﬁe des cedemes malgré dose
maanéle

. Str@ﬁegle clé pour surmonter la resmtancg@éux
dlurethues combinaison de 2 types dg
¢ diurétiques (synergie diurétique).

&

e Ultrafiltration : alternative assurgnt une
meilleure extraction du sodlum sans activation
neuro-hormonale excessives”



