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1/ historické a epidemiologické poznamky



Richard Bright (1789 — 1858)
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1833 — poprve popsal vztah mezi alouminurii a hypertrofii srdce

1836 — poskozeni ledvin pri arterialni hypertenzi

Fine, Kidney Int., 1986, 29: 779 — 783



Jan Brod (1912 — 1984)

Jan Brod se zajimal zejména o

patogenezi hypertenze a renalni |
hemodynamiku u srdecniho

selhani



Total Effective Compliance,
Cardiac Output and Fluid Volumes
in Essential Hypertension
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Ficure 3. Relationships between total effective compliance (AV/AFP | and the PV /IF ratio and the CPRV | TRV ratio in
hypertensive patients.

V pocatcich své prace zajimal zejména o hemodynamiku esencialni hypertenze



Assisi European Meetings on Cardionephrology
(1987 — 2008)
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The Cardiorenal Syndrome

Claudio Ronco?® Chang-Yin Chionh?® Mikko Haapio? MNagesh S. Anavekarc©
Andrew House® Rinaldo Bellomo®

# CKED secondary to HF

# AKl secondary to contrast-induced nephropathy

¥ AKl secondary to cardiopulmonary bypass :

¥ AKI| secondary to heart valve replacement ClaUdIO ROnCO
¥ AK| secondary to HF (Vicenza)

@ Cardiovascular mortality increased by end-stage renal dysfunction

% Cardiovascular risk increased by kidney dysfunction

%  Chronic HF progression due to kidmey dysfunction
Uremia-related HF

Volume-related HF

®  HF due to acute kidney dysfunction
Volume/uremia-induced HF
Fenal ischemia-induced HF
sepsisicytokin-induced HF


http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjh89vFruDTAhVIPBoKHX0vADcQjRwIBw&url=http://cardiosymposium2011.ceva.com/Speakers/Claudio-RONCO&psig=AFQjCNG2W0luaIVToRl9UhV0PygYEeNUPw&ust=1494334932178786

Kardiovaskularni-renalné-metabolicky syndrom (AHA 2023)

vzajemné provazané z pohledu patogeneze, rizikovych faktord, klinickych projevl a |écby

esne, pion0
@

Up to 40% of people
with T2D have CKD34

P90

Up to 60% of people
with CKD have CV disease?

30—40% of people with HF
have CKD?

ey

16% of people with HF have
both comorbid T2D and CKD?

%«5 Ho0

20—-40% of people with HF
have T2D’

900

Approximately one in three people
with T2D have CV disease®

ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; CV, cardiovascular; HF, heart failure; T2D, type 2 diabetes
1. Lovre D et al. Endocrinol Metab Clin North Am 2018;47:237; 2. Ahmed A et al. Heart Fail Clin 2008;4:387; 3. Afkarian M et al. JAMA 2016;316:602; 4. International Diabetes Foundation. IDF Diabetes Atlas 9th
Edition. http://www.diabetesatlas.org (accessed Jan 2023); 5. Vijay K et al. Cardiorenal Med 2022;12:1; 6. Einarson TR et al. Cardiovasc Diabetol 2018;17:83; 7. Thomas MC et al. Curr Cardiol Rev 2016;12:249 9



Prevalence DM2, srde¢niho selhdni nebo CKD (eGFR < 60 mL/min/1.73 m2) n=1.389.604, Israel
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Seniori* s CKD: 6x vyssi pravdepodobnost umrti na KV

choroby nez dosazeni dialyzacniho léCeni

CV disease

)@ Deaths due to

Progression to
ESKD/dialysis

*265 years of age+; ESKD, end-stage kidney disease
Dalrymple L et al. J Gen Intern Med 2011;26:379
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e Graf 9. Wyvoj poctu pacientt incidentnich do PDL v CR za obdobi 2006 - 2023
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Tabulka 2 Pocet prevalentnich PDL pacientt dle pohlavi a veku za pétileté
obdobi 2020 — 2024

Veékova skupina

Pocet pacientl

Pocet pacientll PMARP

2020 2021 2022 2023 2024 2020 2021 2022 2023 2024
0-19rokli  Muzi 7 8 7 7 8 6 7 6 6 7
Zeny 1 0o 2 2 2 1 0 2 2 2

Celkem 8 8 9 9 10 4 4 4 4 4

20 - 44 rokfi  Muzi 261 262 262 256 243 143 147 155 150 144
Zeny 159 169 163 161 177 93 101 103 98 109

Celkem 420 431 425 417 420 119 124 130 125 127

45 -64 rokli  Muzi 1166 1195 1130 1128 1159 818 826 779 757 762
Zeny 545 534 541 509 504 388 375 381 345 334

Celkem 1711 1729 1671 1637 1663 604 603 582 552 549

/" 65-7Aroki Muzi 1303 1250 1230 1205 1204 2242 2129 2121 2091 2111
Zeny 741 714 684 659 601 1058 1011 984 955 885

Celkem 2044 1964 1914 1864 1805 1595 1518 1501 1472 1444

>75r0kfi  Muzi 927 958 1019 1151 1213 2926 2973 3060 3260 3255
Zeny 813 826 834 856 906 1525 1523 1486 1454 1473

\_ Celkem 1740 1784 1853 2007 2119 2048 2063 2072 2131 2145
Celkem Muzi 3664 3673 3648 3747 3827 695 696 704 706 716
Zeny 2259 2243 2224 2187 2190 417 413 417 396 394

Celkem 5923 5916 5872 5934 6017 554 553 558 548 552

www.nefro.cz

PMP = PMARP:

Per million age-related
population

30% pac. vek 65-74

35% pac. vek = 75r.

13



2/ Interakce mezi srdcem a ledvinami



Riziko ESRD, KV a celkové mortality v zavislosti na UACR

-- UACR <30 mg/g —®- UACR 30-299 mg/g —-e—- UACR =300 mg/g

End stage renal disease Cardiovascular mortality All-cause mortality
8192 16 4 16 -
o 1024 = 0 8 4 o0 8 4
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eGFR, ml/min per 1.73 m2 eGFR, ml/min per 1.73 m2 eGFR, ml/min per 1.73 m?

Levey AS, et al. Kidney Int. 2011;80(1):17-28.



KV onemocnéeni a onemocnéni ledvin jsou Uzce propojeny

Pacienti s CKD ¢astéji umiraji na srdecni

Renalni systém a srdecni systém jsou propojeny
onemocneéni jesté nez dojde k rozvoji ESRD

3

Rate per 100 person-years

% Q&
(5 ()
Gy s e ESRD Y
puSOb,t dysfunkc‘ ve d death

Renalni a srdecni systémy by mély byt posuzovany soucasné

Ronco C, et al. ] Am Coll Cardiol 2008;52:1527-1539; 2. Dalrymple L, et al. J Gen Intern Med 2011;26:379-385


http://www.shutterstock.com/subscribe.mhtml

KRS — patofyziologie kardiorenalnich interakci u CKD

Aktivace 3 slozek:
- neuromuralni mech.

- zména hemodynamiky

- zanét
Renal
failure

<1 CKD related risk factors B

Ca-P imbalance

Sympathetic nerve activation

4 Neurohumoral disorders

Heart
failure

‘ : -
Haemodynamic alterations}
= |
Abnormal pressure natriuresis

WVenous congestion

Tsuruya K. Cardiorenal syndrome in CKD. COHN 2015: 24: 154

17




1/ KRM sy: spolec¢né patogenetické faktory:

Excess adipose tissue

ke ‘N
7/ \
Inflammation : \
Oxidative stress : i Interstitial fibrosis
/
) /
\.\ P
| . Atherosclerosis RAAS activation
' ; Cardiac dysfunction Plasma volume expansion
. /
N\, e

Shared underlying risk factors:

Family history or medical history of certain conditions; adverse social determinants of
health; sociodemographic factors; sedentary lifestyle; tobacco use etc...

RAAS, renin-angiotensin-aldosterone system.
Ndumele et al. Circulation 2023;148:1606—35 & 1636—64.




KV onemocnéni a CKD — patofyziologické zmeény

——

/Cardiovascular disease

| Ventricular hypertrophy
Heart failure | Fibrosis ' . :
' Chronic kidney disease
| . 7
‘ ‘ * ActivationRAAS/ /
Coronary artery SNS. | |
disaasa | * Sodium retention \
| * Fluidretention |
. Oxidative stress

¢ Neurohormonal

activation : . Congestion
e Hypoperfusion i I I Hypoperfusion
s Mf\f\w\/fw 1 Declining kidney function

Schuett K et al., Circ Res. 2023 Apr 14;132(8): 902-914.



Molekularni mechanismy specifické pro CKD

Oxidation @ -4

SOMA { 1
e ‘@,
- “
2%
Uremic lipoprotein S D .
Carbamylation particles i
Uremic post-translational Innate immune cell activation
maodifications & inflammation

 oi 2

20 R

Oxidative stress

Uremic toxins

Chronic kidney disease Cardiovascular disease

Endothelial cell dysfunction Anemia

Angioter'lsinogen
Renin }——
Angiotensin |
T ACE
Increased coagulation Angiotensin Il
&
altered platelet response increased RAAS activation

Cardiovascular calcification

Vondenhoff S, Schunk SJ, Noels H. Herz. 2024 Mar;49(2):95-104

20



Kardiorenalni biomarkery

-

-
-
-

[Natriuretic peptides]_

- -~
-

[ Troponins [ FGF 23 J

——’ “
[ Galectin-3 Klotho ]
—
[ Copeptin J [ GDF 15 ]
B [ sST2 } .

Cepoi MR, Duca ST et al. Life (Basel). 2023 Dec 25;14(1):34.



3/ Chronické srdecni selhani a CKD



Klasifikace kardiorenalniho syndromu

CRS type

Primary disorder

Secondary disorder

Type 1
‘ - acute CRS

Acute cardiac failure
(e.g. cardiogenic shock)

Acute renal failure

Type 2
- chronic CRS

Chronic progressive heart failure

Chronic progressive renal failure

Type 3 Abrupt worsening of renal function Acute cardiac dysfunction
- acute RCS (e.g. acute kidney ischemia, (heart failure, arrhythmias, ischemia)
acute glomerulonephritis)
Type 4 Chronic kidney disease Decline in cardiac function, hypertrophy, risk
_ chronic RCS of cardiovascular events
Type 5 Systemic condition (e.g. sepsis) Cardiac + renal dysfunction
- secondary

Ronco C, Eur Heart J, 2009; doi:10, 1093/eurhearth/ehp507. Report from the consensus conference




Chronické srdecni selhani zvysuje riziko poklesu funkce ledvin a

nezadoucich rendalnich vysledku

Selhani srdce je asociovano s rychlejsim poklesem eGFR*
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*Rapid rate of eGFR decline was defined as slopes steeper than -5 mL/min/1.73 m2/yr

Selhani srdce je asociovano se signifikantné vyssim

180

22%

160

140

120

100

80

60

40

Incidence per 1000 patient years

20

Rapid eGFR decline

m With HF  m Without HF

rizikem vyskytu CKD" a vyskytem CKD a umrtnosti

165

Incident CKD Incident CKD or mortality

M WithHF  m Without HF

fIncident CKD was defined as two eGFR values of <60 mL/min/1.73 m2 occurring

23 months apart and a decrease from baseline eGFR of at least 25%.

George LK, et al. Circ Heart Fail. 2017;10:e003825.



Klinicka manifestace srdecniho selhani

1/ Kongesce
-dusnost
-zvetseni objemu bricha
-otoky

2/ Dopredné selhani
-unava
-nevykonnost, slabost



CSS u pacientu s CKD - symptomatologie

Metabolické zmény
(fosfaty, ADMA, FGF-
23, osmolalita...)

Endokrinni zmény (aktivace
RAAS, sympatiku, parathormon...)

Tlakové pretizeni (arterialni
hypertenze)

Objemové pretizeni (retence
natria, tekutin)

ICHS

Hypertrofie levé komory
Diastolicka dysfunkce LK
Systolicka dysfunkce LK
Chlopenni vady
Postizeni PK

Arytmie

Onemocnéni perikardu

Plicni hypertenze




Centralni zilni tlak a GFR

- hemodynamické disledky zmény CZT na glomerularni filtrace
(adjustovano na vék, pohlavi a srdecni index)

=5 B 22 3

]

eGFR (ml/min/1.73 m%) (85% CI)

10

15
CVP (mmHg)

- 50

- 100

Mumber of patients

Heywood JT. Card Failure 2007; 13: 422

27



Snizeni glomerularniho filtracniho tlaku

- T intersticialniho tlaku = T hydrostatického tlaku v Bowmanové kapsule (Pge) = J

Cistého filtracniho tlaku

Afferent w Effarant

Glomerular
capillary

Pec Toc

Bowman's capsule

< |nterstitial pressure

Pge

Net flltratlon pressure = P - 1ge - Pge

Semple SJ. Circ Res 1959; 7: 643
Fiksen-Olsen MJ. Hypertension 1992; 19(Suppl 2): 1l 137

28



4/ pacient s CSS - progrese chronické nefropatie

(a co vlastné jsme schopni ovlivnit)



Komplexni pristup :

a/ ovlivnéni rizikovych faktord

b/ v€asny screening CKD

c/ v€asna lécba komplikaci CKD
d/ v€asné zavedeni renoprotektivni th

e/ zahajeni dialyzacni |é¢by = selhani dg-th strategie



a/ KRM sy: ovlivnéni spoleénych (kardiovaskularnich) rizikovych faktort

Modifiable CV risk factors?

Non-modifiable CV risk factors!

Cardiorenal
conditions may share
common risk factors
that increase CV
risk, initiate
development of
these conditions, and
drive their overall
progressioni-3

Diabetes Dyslipidemia

Hypertension @ Smoking

Obesity Ethnicity

1. Mohammadnezhad M, et al. World J Cardiovasc Surg. 2016; 6:153; 2. Dzau VJ, et al. Circulation. 2006;114(25):2850; 3. Ndumele CE, et al. Circulation. 2023;148:1636 31



b/ v€asny screening a zavedeni terapeutické intervence

By the time treatment for CKD is initiated, it is often too late

Typical progression of whole-kidney eGFR and UACR in the natural diabetic kidney disease pathway3

Patients with CKD are 3x more likely
*— to have a CV event®

A 4

A By the time eGFR falls below 4
60 ml/min/1.73 m?

o —~
w significant damage may be present? Cc
©E GFR 2
> on € )
v N By the time hypertension X
.-E Q or T2D are diagnosed, structural §
X C kidney damage may already be oQ
= ~
Q9 £ underway*> 3
o ~
£ E \ g
s = UACR =
(] o

Time —»

Figure adapted from Tonneijck L et al. 20173

UACR, urine albumin-to-creatinine ratio; CKD, chronic kidney disease; CV, cardiovascular; eGFR, estimated glomerular filtration rate; T2D, type 2 diabetes

1. GBD Chronic Kidney Disease Collaboration. Lancet 2020;395:709; 2. Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. Kidney Int 2024;105(Suppl. 45):S117;

3. Tonneijck L et al. ] Am Soc Nephrol 2017;28:1023; 4. Giorgino F et al. Cardiovasc Diabetol 2020;19:196; 5. Crews DC et al. Hypertension 2010;55:1102; 6. Benz K et al. Int J Nephrol 2018;4310379




c/ v€asna detekce a lécba komplikaci podle stadia CKD Predialyza

Komplikace Kategorie GFR CKD (ml/s/1,73 m?)
>1,5 1,0-1,49 0,75-0,99 0,5-0,74 <0,5

Anemie 4% 4,7% 12,3% 22,7% 51,5%
Hypertenze 18,3% 41,0% 71,8% 78,3% 82,1%
Deficit 25(OH) vit. D 14,1% 9,1% 10,7% 27,2% 27,2%
Acidosa 11,2% 8,4% 9,4% 18,1% 31,5%
Hyperfosfatemie 7,2% 7,4% 9,2% 9,3% 23,0%
Hypoalbuminemie 1,0% 1,3% 2,8% 9,0% 7,5%
Hyperparathyreosa (SHPT) 5,5% 9,4% 23,0% 44,0% 72,5%

KDIGO2013 Kidney Int Supplement 2013;3,19-62



7/

d/ umrtnost z KV pricin klesa, ale prevalence termindlniho CKD
se zvysuje

1000 | CVD - 1000
ESKD =
5 800 | 500 §
5 L
3 2,
g 600 600 S
:
o «» -
S 400 s 3 US data z Medicare a
(] > v V4 Vs
< 2 populacnich studii
a 200 | o0 %
0

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Year
CV, cardiovascular; CVD, cardiovascular disease; ESKD, end-stage kidney disease

1. Mensah GA et al. Circ Res 2017;120:366—80; 2. Kirchhoff SM. Congressional Research Service 2018. Medicare Coverage of End-Stage Renal
Disease (ESRD). Accessed March 2020. Available at: https://fas.org/sgp/crs/misc/R45290.pdf



https://fas.org/sgp/crs/misc/R45290.pdf

Multifaktorialni management CKD ma pozitivni efekty na
renalni vystupy

The incremental benefit of multifactorial intervention on GFR decline in patients with CKD and T2D

CKD and 12D with
—  albuminuria (average GFR
loss is 6 ml/min/1.73 m2/year)

20% RRR
40% RRR

Potential additional benefit

BP control

RAAS inhibifion

4
&
0 SGLT2 inhibition
4

GFR decline (ml/min/1.73 m2)

Follow-up time to kidney failure
MRA

Figure is not intended to suggest a hierarchy of freatment options. Rather, the early initiation of combination treatment might slow the decline of eGFR to levels associated with

normal ageing

BP, blood pressure; CKD, chronic kidney disease; eGFR, estimated glomerular filtfration rate; GFR, glomerular filtration rate; MRA, mineralocorticoid receptor antagonists; RAAS, renin—
angiotensin—aldosterone system; RRR, relative risk reduction; SGLT2, sodium-glucose co-tfransporter-2; 12D, type 2 disease 35
Adapted from Fioretto P & Pontremoli R. Naf Rev Nephrol 2022;18:78



GLP-1 RA - FLOW

Proportion of participants (%)

¥ 8

Mame efektivni moznosti renoprotektivni lécby

1/ Blokatory RAS

2/ SGLT2 inhibitory (glifloziny) !

3/ MRA (antagonisté mineralokortikoidnich receptort)

4] GLP-1 RA (GLP-1 receptor agonisté)

Placebo 23.2%
(410/1766)

Semaglutide 18.7%

(331/1767)

HR 0.76 (95% Cl10.66, 0.88)

p=0.0003

Time since randomisation (months)

i Superiority if two-sided
e p value <0.0322

RAAS blockers

Non-steroidal MRASs

RENAAL' IDNT ADELIO-DKD?

T 401 X
2 & Losartan 4 s 601 == Anerenone
B - — . et < —_ —
8!’5 40 Piacebo g?— 58 2'-:- 0 Pocebo
13 ] = o 407 S5
Sg X0 = 2
> % 201 3§ 2§ %
83 52 204 32 101
§ 101 Residual risk £ % 101 Residual risk - Residual risk

(9] & 0O+ 04 - g - - J
0 12 24 36 48 0O &6 12 18 24 30 35 42 48 54 0 é 12 18 24 30 36 42 48
Monihs of Study Months of olow-up Eme t0 fist event {months)
SGLT2 inhibitors
CREDENCE* DAPA-CKD* EMPA-KIDNEY*
30 = canagiifiozin 241 — papogifiozn %1 = empogitiozn
_ 251 = placebo . # 201 Placebo c@ | = Flocebo
€% 0 2 16 = - 201
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4 zg "2 §:
g 101 35 8 S g 107
98 «. s & €S
S 3 Residual risk ! Residual risk Residual risk

» A L L L v - C-

0 6 12 18 24 30 3% 42 O 4 8 12 16 20 24 28 32 0 0.5 1.0 1.5 20 2.5

Months since randomsanion

Moning Snce rionNooMXoHonN

MRA, minardiocorticold recapior aniogonist; RAAS, renin-angiotonsin-gidosterone system: SGLIZ, sodum-gucose cotoresponer-2

1. Brenner BM ot ol N Engl J Med 2001.3458461-869; 2. Lews EJ o1 ol N Engf J Meg 2001345851 -840; 3. Boluls GL & ol N Engl J Meg 2000.383.2219-2225;
4. Parcovic V o1 ol N Eng! J Mad 2017380229 5-2306; 5. Hearpink HIL &1 ol N Engl J Med 20003850 1436~ 1444 6, The EVFATIONEY Colchoronive Growud

Yecrs of tokow-up

N Engl J Mec X2X308:1 17127



Komplexni mechanismus

inhibice SGLT2 receptor

- celkem 23 efektd ©

L RU R IMUC Tl preservation of transport capacity
Sl el " needed to maintain GFR |

37

‘ transport work ¢ Qg 4 (6) integrity of 4 heart
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_____________________ kidney growth interstitium & protection
albuminuria endothelial cells
| efferent inflammation 4
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K*secreion 1 hypoglycemia 0, supply to oM 13/
proximal —1 | riskislow | blood glucose
osmotic « on target »
diuretic , | (21 hepatic (renal ?)
‘ glucosuria glucagon levels rglucnnengenesis
e . o FGF21 ketogenesis mild ketosis* |
22, uricosuric <« URAT1 insulin need/levels™ | lipolysis fatiweight loss |
= fasting-like response A
17 UNa-Cl-K UV a6
compensatory increases in vasopressin, VALLON V. State-of-the-art-review: mechanisms
19 fluid and food/carbohydrate intake, but not sympathetic tone | of action of SGLT2i and clinical implications.

Am J Hypertension, 2024, 37.11: 841-852.



A kdyz to vse selze ?

= zahdjeni dialyzacni |écby ®



V4

Indikace k zahajeni dialyzacni [éCby u pac. s HF

U pacientu s pokrocilym srde¢nim selhdanim (HF) nejde o , klasické” nefrologické indikace

dialyzy pouze podle poklesu eGFR, ale ¢asto o kardiorenalni syndrom s refrakterni kongesci

1/ Standardni akutni indikace (platné i u HF)

2/ Specifické indikace u pokrocilého srdec¢niho selhani

3/ Volba metody u HF



1. Standardni akutni indikace (platné i u HF)

Klasicka ,, AEIOU“ kritéria, pokud selze konzervativni |éCba:

* A-Acidosis
tézka metabolicka acidoza (pH < 7,1-7,2) nereagujici na terapii

E — Electrolytes
zejména hyperkalemie (> 6,0—-6,5 mmol/l nebo s EKG zménami)

| — ,,Intoxication”
(méné relevantni pro HF)

O - Overload (objemové pretizeni)

-> klicové u srdecniho selhani

plicni edém / systémova kongesce nereaguijici na diuretika
* U-Uremia
uremické priznaky (encefalopatie, perikarditida, nauzea)



2. Specifické indikace u pokrocilého srdecniho selhani
= z klinického hlediska je nejdulezitéjsi prave refrakterni retence tekutin:

a) Refrakterni kongesce

b) Kardiorenalni syndrom typ 1 nebo 2

c) Opakované hospitalizace pro dekompenzaci CSS
d) Intolerance diuretik

e) Dalsi situace



a) Refrakterni kongesce (nejdulezitejsi z klin.hlediska)

. perzistujici plicni nebo systémové meéestnani
. nedostatecna odpoved na:
= vysoké davky klickovych diuretik
= kombinovanou diuretickou |écbu (thiazidy, spironolakton)
. rozvoj rezistence na diuretik

1 Typicky indikace k:

. izolované ultrafiltraci (SCUF)
. nebo hemodialyze s ultrafiltraci



b) Kardiorenalni syndrom (typ 1, 2)
progresivni zhorsovani renalnich funkci pri HF
oligurie / anurie
stoupajici kreatinin, mocovina
hypoperfuze ledvin pri nizkém srdecnim vydeji

c) Opakované hospitalizace pro dekompenzaci HF
Casté relapsy objemového pretizeni
Nemoznost udrzet kompenzaci za ambulantnich podminek

] dialyza / UF m{Ze predstavovat:
. ,bridging” strategie (napf. k transplantaci / LVAD)
. paliativni kontrola symptomu




d) Intolerance diureticke terapie
hypotenze
renalni selhavani pri eskalaci davek diuretik
Vyznamna hyponatrémie

e) Dalsi klinické situace
Tézka hyponatrémie v kombinaci s hyperhydratraci
Tézka metabolicka alkaléza (vzacné)
Kombinace s pokrocilou — predialyzacni fazi CKD (4, 5)



Journal of the American College of Cardiology Vol. 49, No. 6, 2007
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Heart Failure

Ultrafiltration Versus Intravenous Diuretics for
Patients Hospitalized for Acute Decompensated Heart Failure

UNLOAD trial: 100

- 200 pts (63+15 yrs, 69% men, Ultrafiltration Arm (16 Events)

=
S
2
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- 22/10 znamek hypervolémie = 5
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Lécsba: S 2 40
- i.v. klickova diuretika 5§
- CVVHD (<500 mi/h) 5= 20
b
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Ré: U dekompenzované HF vede UF bezpecne ji k vétsi ztraté hmotnosti a tekutin vs. i.v. diuretika



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Ultrafiltration in Decompensated Heart
Failure with Cardiorenal Syndrome

CARRESS-HF trial:

- 188 pts (68110 yrs, 75%
men),

- ak. dekompenzované HF
horSici se RF (sCr >350)
zn.trvalé kongesce

Lécba:
- 1.v. klickova diuretika
- CVVHD (UF <200 ml/h)

Ré: u pac. s ak.dekomp. HF, zhorsenou funkci ledvin a pretrvavajici kongesci bylo pouziti

N Engl J Med 2012;367:2296-304.

DOI: 10.1056/NEJM0a1210357
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stupnovitého farmakologického terapeutického algoritmu lepsi nez strategie UF, s podobnym
Ubytkem hmotnosti u obou pfistupl. UF byla spojena s vice NU.




Prakticky rozhodovaci algoritmus (HF + kongesce)

Krok 1: Zhodnoceni kongesce
. klinika: dusnost, edémy, ortopnoe
. objektivné:
o NT-proBNP
o RTG / echo (IVC, plnici tlaky)
o hmotnostni narust
Krok 2: Standardni farmakologicka 1écba
1 klickova diuretika (i.v., vysoké davky)
1 eskalace:
. kontinualni infuze furosemidu
. kombinace:
o Thiazidové diuretikum (sekvencni th)
- MRA
[] optimalizace:
vazodilatace (pokud TK dovoli)
inotropika (u low-output)
Krok 3: Je pritomna diureticka rezistence?
1 definice (prakticky):
. nedostatecna diuréza (<100-150 ml/h po adekvatni davce)
. minimalni ubytek hmotnosti
. perzistence kongesce



Prakticky rozhodovaci algoritmus (HF + kongesce) — pokrac.

Krok 4: Rozhodnuti o dalsim postupu dle resistence na diuretickou th:
A) Neni rezistence
[] pokracovat farmakologicky
B) JE rezistence nebo zhorseni rendlnich funkci
1 rozdéleni:
[ Hemodynamicky stabilni pacient
=[] zvazit:
. ultrafiltraci (UF / SCUF)
] Hemodynamicky nestabilni / AKI / oligurie
= | indikace:
. CRRT/HD

Krok 5: vybér hemoeliminacni modality:

Klinicka situace Preferovana metoda
Akutni dekompenzace SCUF / CRRT

Chronicka kongesce Peritonealni dialyza
AKI tézkého stupné CRRT

Stabilni CKD + HF HD / PD



3. Volba metody u HF

= u HF je je dulezité hemodynamicky Setrné odstranéni tekutin:

A/ Preferované pfristupy:
* pomala kontinualni ultrafiltrace (SCUF, CRRT)
* peritonealni dialyza (PD) — vyhodna u chronického HF:
= kontinualni odvod tekutin
~ méné hemodynamické nestability (méné hypotenze)
= zlepseni symptomd, snizeni hospitalizaci
= |dedlni pro seniory, opakované kongesce, intolerance diuretické th
B/ Opatrnost:
* klasicka intermitentni HD muze:
= zhorsit hypotenzi
= snizit srdedni vydej



Zavery — pokrocilé CSS a zahajeni dialyzy

* MAU isnizena GFR jsou vyznamné rizikové markery progrese CKD
* Pac. s T2DM maji vyznamné renalni riziko i pres plnou blokadu RAS

e Lécebné postupy stabilizujici glom.filtraci a snizujici albuminurii
— multifaktorialni intervence

— lécba arterialni hypertenze inhibitory RAS
— inhibitory SGLT-2 + blokatory MRA + GLP-1 RA

e Cil: - sniZzeni vysoké KV mortality a morbidity u pacientd s DM a CKD
- zpomaleni progrese CKD

* Indikace k dialyze u pac. s pokrocilym HF:

= refrakterni hyperhydratace (kongesce) nereagujici na maximalni diuretickou lécbu
* progresivni renalni selhani
* hyperkalemie
* acidoza
* uremické priznaky

= Casto nejde o , klasické zahdjeni HD“ jako u CKD, ale o:
* Casné zavedeni ultrafiltrace u selhani diuretické th
* chronickou PD jako strategie zvladani kongresce



Dékuji za pozornost
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