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[Mpodih aoBevouc

Anpoypag@l Ka XoapaKTnPl otTl KA
e Avbpac 68 eTwv
e Ewoaywyn, Matog 2017

Kapdl OAoOYyl KO 1 0oTO0pPl KO

e Mpwtn dtayvwon Kapdiakng Avenapketag, 2015
o Jtedavioypadlkog EAeyxoc apvnTkog yia 2N, 2015
e Asttoupylkn taéwvounon NYHA I, 2015

e Nedpwkni AvoAettoupyia (Creatinine 1.5 mg/dL, GFR 45
ml/min/1.73 m?)

e NoonAegia Aoyw amnoppuBuiong KA, lavouaplog 2017
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OEPATTEVTLKN QYWY TIPO ELOAYWYNC

e Alatta YapnAn o vatplo, TaKTIKA AoKNon, TOKTIKNA
LETPNON CWHATLKOU BAapouc.
o DapUaKEUTLKN aywyn
— EvalamnpiAn 5 mg /12h
— Q@oupooeuidbn 40 mg PO / nuépa
— EmAegpevovn 50 mg / nuépa
— KopBedhoAn 12.5 mg/ 12h
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KAwikn e€€taon o€ eEWTEPLKO
KapSLOAOYO
3 UAVEC META TNV TEAEUTOLA VOONAELDL

Ermubeivwon Aettoupyikng kAaong (NYHA 1)

Avadepopevn APn MIAD Adyw apOpalyiag tnv
nponyouvpevn eféopada

4

Auvénon ¢poupocenidbng 40 A 80 mg/nuépa
Awakontq MZAQ
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E¢ctaon oto TET

Me T a 70 TUpU € p € C

e Avornvola otnv npepia, NYHA IV
e AU&non 2B kata 6 kg
e ZWTLKA OonueLa: BP 92/68 mmHg
HR 98 b/min
RR 20 b/min
e KAwwnN e€etaon: JVP 14 cm
Yypot poyyot > 1/3 mveupuovwy
S3
OldnNua KATW AKPWV
HKT: SR, QRS 110 ms
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> v > D> D> D>y D>y D

Echo selocaywync

LA: 52 mm
LVEDD: 70 mm
LVESD: 58 mm
LVEF: 33%
MR 2+/4+

TR 2+/4+

PASP = 45 mmHg
IVC 23 mm

WWW.HCS.GR
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Epyootnplakoc EAEYXOC ELOAYWYNC

Urea 93 mg/dL

Creatinine 1.9 mg/dL, GFR 38 ml/min/1.73m?
Sodium 135 mEg/L

Potassium 3.4 mEg/L

BNP 1400 pg/ml

SatOz2: 90%
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[epANTTTIKAL. ..

e Avtpac 68 eTwVv pE LoTopLkO Kapdlaknc AVETIAPKELOC
— Awotatiknc Muokapd/OeLac.

e [Mopouotaletal ME:
Erbeivwon KA A NYHA IV
MveuoVvIKN Kat TtepLdEPLKR cuudopnon
Emtideilvwon vedpLknc Asttoupylog
2Al1 92 mmHg
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Molo¢ €ival o Lo CNMAVTLKOC TTPOYVWOTLKOC KALVLKOC
deiktnc twv acBevwv ov stoayovrat Aoyw Oésiac
Kapbdlaknc AVEMAPKELOG;

KapoLlakn Zuyxvotnta
YuoToAwkn Aptnplakn MNieon
S3

Oibnua

Yypot poyyol

Lk wh e
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Molo¢ €ival o Lo CNMAVTLKOC TTPOYVWOTLKOC KALVLKOC
deiktnc twv acBevwv ov stoayovrat Aoyw Oésiac
Kapbdlaknc AVEMAPKELOG;

KapoLlakn Zuyxvotnta

YuoToAwkn Aptnplakn MNieon

S3
Oibnua
Yypot poyyol

Al B ke
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ADHERE: Risk Stratification for Inhospital
Mortality in the Validation Cohort

32,229 hospitalizations

v

BUN < 43 mg/dL
Mortality, 2.8%

¥

L4

BUN 2 43 mg/dL
Mortality, 8.3%

¥

24,702 hospitalizations

Y

v

6,697 hospitalizations

v

L4

SBP SBP SBP SBP
2 115 mmHg <115 mmHg 2 115 mmHg <115 mmHg
Low risk Intermediate risk Intermediate risk
2.3% mortality 5.7% mortality 5.6% mortality 15.3% mortality
1

1,862 hospitalizations

v

y

S-creatinine
< 2.75 mg/dL

Intermediate risk
13.2% mortality

S-creatinine
2 2.75 mg/dL
High risk
19.8% mortality

Fonarow GC, et al. JAMA. 2005;293:572-580.




ApXKN BepameUTLKN TPOOEYYLON

e [eploplopoc AnPnc vypwv

e O&uyovo HE PLVLIKO CwAnva

e Aloupntikn aywyn
dovpooeuidn 80 mg iv bolus apyika

e Atatripnon 6oonc a-MEA (avénon Cr <50%, Cr <3
mg/dl)

e Melwon doonc¢ kapBedAoAng kata 50%

e Alatripnon aviaywviotn aAdooTteEPOVNG
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European Journal of Heart Failure (2014) 16, 471-482 REVIEW
EUROPEAN doi:10.1002/ejhf.74
SOCIETY OF
CARDIOLOGY *

Decongestion in acute heart failure

Robert ). Mentz1#, Keld Kjeldsen2, Gian Paolo Rossi3, Adriaan A. Voors4,

John G. F. Cleland®, Stefan D. Ankeré, Mihai Gheorghiade’, Mona Fiuzat!,
Patrick Rossignol®, Faiez Zannad?, Bertram Pitt?, Christopher O’Connor?, and
G. Michael Felker!

Positive Effects of Loop Diuretics Negative Effects of Loop Diuretics




Creatinine

clearance*

>60 mls/min/1.73m?

Diuretic dosing

New-onset HF, or
No maintenance
diuretic therapy

Initial dose**

Furosemide 20 to 40
mg IV bid to tid

Maintenance dose

lowest diuretic dose
that allows for
clinical stability is
the ideal dose

Established HF, or
chronic oral diuretic

therapy

Furosemide bolus
equivalent to oral

dose

<60 mls/min/1.73m?

New-onset HF, or
No maintenance
diuretic therapy

Furosemide 20 to 80
mg IV bid to tid

Established HF, or
chronic oral diuretic
therapy

Furosemide bolus
equivalent to oral
dose

Creatinine clearance is calculated from the Cockroft-Gault or Modified Diet in Renal Disease formula.
“*Intravenous continuous furosemide at doses of 5 to 20 mg/hour is also an option

[ Ezekowitz et al, AHJ 2009

J




[Mopela vOoou

Meta 8 wpec

Xwplc onuoavtikn BeAtiwon, mopd tnv avénon
doonc poupooeuidne x 2.5 popec tn¢
QPXLKNC.

Melwpevn amoBoAn oupwv, LE ETILHOVH TNG
cuUPOpNONG

>toBepn AN 92/65 mmHg
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Definitions of diuretic resistance

Persistent congestion despite adequate and escalating
doses of diuretic with >80 mg furosemide per day.
Neuberg GW. et al. Am. Heart J. 2002.

Amount of sodium excreted as a percentage of filtered
load <0.2%. Knauf H. et al. J. Cardiovasc. Pharmacol. 1997.

Failure to excrete at least 90mmol of sodium within 72
hours of a 160mg oral furosemide dose given twice
daily.

Epstein M et al.Curr Ther Res. 1977;21:656-667



Diuretic Response in AHF

PROTECT: 2033 AHF patients;
Diuretic Response = kg weight loss/40 mg furosemide

*6<0.001

HQ1: Good
Q2
naQ3
Q4
= QS: Poor

WRF WHF Mortality re-Hosp

Valente MA. EHJ 2014



Diuretic resistance etiology

Sodium noncompliance/masked sodium intake, NSAIDs.
Diuretic bioavailability, impaired absorption in AHF.
Chronic Kidney Disease, impaired furosemide secretion, proteinuria.

Post-diuretic effect: High sodium intake, infrequent loop diuretic
administration.

Braking phenomenon: Reduction in urine volume to the same
diuretic dose.

Distal tubule cells hyperplasia, hypertrophy in chronic loop diuretic
dose.

Cardiorenal syndrome type |, impaired renal perfusion, high IAP.
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Dose Response Curves for Loop Diuretics in
Heart Failure are altered

>

MNermal CKD

CHF CHF + CKD

Sodium excretion rate

Log diuretic excretion rate

Aronson D. The complexity of diuretic resistance.
European Journal of Heart Failure (2017) 19, 1023-1026
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Compensatory Distal Reabsorption Drives
Diuretic Resistance in Human Heart Failure

Inadequate diuretic

delivery
; 72%
Compensatory distal
tubular sodium Reduced proximal tubular
reabsorption ; and loop of Henle sodium
79% excretion
21% Diuretic failure at
proximal tubule and
loop of Henle
. 28%
—
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OEPATTEVTLKN aywYyN - GUVEXELA

Glomerulus P et

)\ Proximal
tubule
\ l

Distal
convoluted
tubule

[MpocOnkn petohalovng
'?'ﬁ';fc%i"éiﬁr‘ét?&?’" = 5 m g PO

Osmotic diuretic
tH,0 excretion

Bowman's
capsule

(3) Blocks sodium-potassium-chioride
cotransporter
t Na excretion
t K excretion
1 Cl excretion

IE e nnitpll

@ Blocks sodium-chloride
transporter

XwpLic LKOVOTIoLNTLKN

@ Antagonises aldosterone receptor

g omn BeAtiwon

Loop of Henle
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STATE-OF-THE-ART PAPERS

Combination of Loop Diuretics With
Thiazide-Type Diuretics in Heart Failure

Jacob C. Jentzer, MD," Tracy A. DeWald, RD, PHARMD, BCPS,*{ Adrian F. Hernandez, MD*}§
Durham, North Carofina

k-3 Potential Beneflts and Adverse Effects of CDT

Potentlal Beneflts Potentlal Adverse Effects
Overcoming diuretic resistance Hypokalemia
Relief of fluid overload + edema Waorsening renal function/azotemia
Weight loss Hyponatremia
Low drug cost Hypochloremic metabolic alkalosis
Symptomatic improvement Hypotension
Decrease in systemic congestion Hypovolemia/dehvdration
Diuresis in chronic renal failure Waorsening hepatic encephalopathy
Improved ventricular function Cardiac arrhythmias/ectopy
Hospital discharge Hypomagnesemia
Prevention of readmission Hyperuricemia

CDT = combination diuretic therapy.

J Am Coll Cardiol, 2010



European Journal of Heart Failure (2014) 16, 471482 REVIEW
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Decongestion in acute heart failure

Robert ). Mentz1#, Keld Kjeldsen2, Gian Paolo Rossi3, Adriaan A. Voors4,
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Potential Alternatives: €




OEPATTEVUTLKN YWY - CUVEXELA

Glomerulus | e ‘ : i. XO p nv n G r]
@ Blocks carbonic anhydrase E T[A-E p EV c')V r] q GE

convoluted
t NaHCO, excretion

@Osmotlcdluretlc VatploupnTLKr'] 660”

tH,0 excretion

(3) Blocks sodium-potassium-chioride 1 O O m g / r] ué p a

cotransporter
t Na excretion
t K excretion
1 Cl excretion

Bowman's
capsule

IE g nnitpll

i <5> @Blockssodlum-chlorlde
transporter

+ NaCl excretion

Antagonises aldosterone receptor

Lo BeAtiwon dlovpnong
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EvOovoookopelokn nopela
cpeUerv;o[Go[ Uy 9  &8i UgsltgUlecai
48°L,4uglveea~eidc{ﬁ0 UoaUsag e Udd
e UUgaUeh3dd
FdqeU3sUososae U @ebegae G681} ¥3
zUaxdd kf b 4
YTooaszosose bUaUaxld
zUavdd WHEedd Ushsdd
ceUUY U R 4 deyyp Ud.

POUo voe®
o o | Enalapril 5 mg q 12h
{ U UBY‘C{ £y U g Furosemide 40 mg g 12h
Creatinine 1.7 mg/dl Eplerenone 50 mg QD
o Carvedilol 12.5 mg g 12h
A39oUe] 9a - 94



O
P
T
I
M
I
7 4
=
R
=
N
A
b
P
E
R
F
U
S
I
O
N

ACETA.-
ZOLAMIDE

FULL
NEPHRON
BLOCKADE

ULTRA-
FILTRATION

«Intravascular: intensify diuretictreatment
*Mainly edravascular.
*External compression (periphera edema)
+Direct fluid removal (ascites or pleural effusion)

*Intravenous bolus administration Q4-6 h (furosemide, bumetanide) or Q8-12h
(torasemide)

*Minimal starting dose:
+40 mg furosemide equivalents (eGFR >60 mUmin/1.73n¥)
+ 80 mgfurosemide equivalents (eGFR 45-60 mUL/min/1.73n7)
* 120 mg furosemide equivalents (eGFR 30-44 mUmin/1.73n¥)
* 160 mg furosemide equivalents (eGFR 15-29 mUmin/1.737)
+200 mg furosemide equivalents (eGFR <15 mU/min/1.73nY)

«Chlorthalidone 50-200 mg QD; Metolazone 5-20 mgQD;
or Hydrochlorothiazide 100-400 mgQD
«Upfront when eGFR <30 mUmin/1.73n¥
«Consider upfrontwhen patientis on 3 high oral maintenance dose ofloop diuretics
*Avoid if serum sodum<135mEgQL

+Continue maintenance dose when stable eGFR and serum potassium levels <5.5 mEQL
+Dose increase upto 100 mg spironolactone in case of loop diuretic resistance
«Withholdtemporarily when serum sodium <135 mEqlL

«Intravenous bolus 500 mgQD
« Always if serum sodium<135 mEQ/L (acetazolamice increasesfree water excretion)
«Considerwhen renal perfusion is poor (low cardiac output state, high BUN)

+Combine andincrease all diuretics to the maximallytoleratedtarget dose
«Consider amilorice if serum potassumlievels <5.5 mEgL

+Bail-outtherapy
*More upfrontuse may be considered butmore evidence is needed

Verbrugge F, Mullens W, Tang W.
Curr Treat Options Cardio Med (2016)



!UVOT[TLK(I

H avtiotaon ota SloupnTKA €ival TTOAUTIAPOYOVTLKN Kol
oUXVQ OTTOLTEL CUVOUVAOUO BEPATTEVTIKWY TtOPEUBACEWV.

Ye vedppikn) SUoAeLToupyila XpeLAlETOL QVOTTPOCAPHOYH TNG
doonc pe Paon to Paduo vedppLkng emiPapuvonc Kat To
XpOvo nuioetac {wng tou dloupntikou.

H cuvbuaopévn dloupntikn Bepareia amoteAel pa
evOOVOOOKOUELOKN BEpATTEVUTLKN ETILAOYI OTNV OVTLLLETWTILON
NS SLoUPNTLKAC avtiotaonc.

ATtalteltol tpoooyn otnV NAEKTPOAUTIKA LooppoOTILa, TNV
armoduyn UTIOYKALULOG Kol TNV mpootacia TG VEDPLKAC
QLUATWONC.
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Thank you

Special thanks to the Hellenic Cardiological Society for
supporting me with a scholarship for specialization in the UK.
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