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Kolik % pacientu s chronickym HF ma zaroven
chronické onemocnéni ledvin (eGFR<60 ml/min)?

* 1) 10-20%
* 2) 30-40%
* 3) 60-70%




Procento populace podle eGFR
a albuminurie
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Prognosis of CKD
by GFR and Albuminuria Categories

Persistent albuminuria categories
Description and range
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Doba doziti u nemocnych s chronickym onemocnénim
ledvin je kratsi nez u nékterych malignich onemocnéni
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US Renal Data System. 2008 Annual Data Report: Atlas of End-Stage Renal Disease in the United States.



Ocekavana doba doziti je snizena u nemocnych s nizsi

Vv/

eGFR a vyssi albuminurii
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Poruchy ledvin u pacientu se
srdecnim selhanim

e Pacienti s HF maji vysoky vyskyt komorbidit, mezi nez patri i chronické
onemocnéni ledvin (CKD), které je spojeno se zvySenym rizikem umrti%?

Ve L4 v - o . o
Pr|bI|z.ne,33 LEk ,paflentuvs _ Pribliné 25-40% patientl s chronickym
chronickym HF ma zaroven chronickou . oy
HF ma proteinurii (prevazné

poruchu funkce ledvin,>~* definovanou . L .
_ , mikroalbuminurii), ktera je markerem
jako setrvala hodnota GFR <60 v . . ce

poskozeni ledvin>

mL/min/1.73m?

* Pokles GFR a zvySenad proteinurie jsou u pacientl s chronickym HF spojeny se
zvySenim mortality a poctu hospitalizaci pro HF.3>~7

* Pritomnost CKD, anamnéza hypertenze a diabetu, vék a uzivani diuretik jsou u
pacientl s HF vyznamnymi prediktory zhorseni funkce ledvin.2

(2006) 113:671-8; 4. Ezekowitz et al. ) Am Coll Cardiol (2004) 44:1587-92; 5. Masson S et al, Circ Heart Fail 2010;3:65-72 ; 6. Jackson
et al, Lancet (2009) 374:543-50; 7.Clark et al. Eur J Heart Fail (2014) 16:41-8; 8. Damman et al. Eur Heart J (2014) 35:455—69

1. Gansevoort et al. Lancet (2013) 382: 339-52; 2. van Deursen et al, Eur J Heart Fail (2014) 16:103-11; 3. Hillege et al, Circulation n IKrE




Kumulativni pravdépodobnost srdecniho selhani
v populaci nemocnych s nezvratnym selhanim ledvin
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CKD: Incident general Medicare CKD patients, age 66 & older, 2001-2003 combined

ESKD: Incident ESKD patients, age 20 & older
Patients with CHF at baseline excluded. Probabilities unadjusted
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Kidney International DOI: (10.1016/j.kint.2019.02.022)




Patofyziologie srdecniho selhani
u nemocnych s CKD

Pathophysiology of heart failure in CKD progressing to ESKD

Chronic Progressive Cardiomyopathy
pressure volume ° Isc_:hemnc_
overload overload * Nonischemic

e Uremic

Additional risks Concurrent conditions
e Diabetes * Coronary artery disease
* Obesity * Myocardial infarction
* Poor fithess * Infiltrative processes
* Anemia and iron deficiency * Atrial fibrillation
e Bone and mineral * Mitral/aortic valvular
disorder disease
CKD
Symptomatic heart failure eGFR
Reduced Preserved
EVEF LVEF
ESKD

Outcomes:

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

Kidney International 2019 DOI: (10.1016/j.kint.2019.02.022)



CKD a HF mozna maji stejnou nebo
alespon velmi podobnou patogenezi

HYPERTENSION, DIABETES, OBESITY, DYSLIPIDEMIA
Chronic inflammation

l l

RAAS < > Other profibrotic
activation pathways

Fibrosis Fibrosis

Zannad F, Rossignol P. Circulation 2018;138:929-944.



Vzajemny vztah renalnich a kardiovaskularnich onemocnéni

e Akutni a chronické onemocnéni jednoho organu ovlivni dysfunkci druhého organu: kardiorenalni
a renokardidlni syndromy

Poskozeni organu / dysfunkce organu

 Stari nemocni s chronickym onemocnénim ledvin vétSinou dfive zemfou na kardiovaskularni pfihodu
nez se u nich vyvine nezvratné selhani funkce ledvin

Na oba systémy bychom nahlizet dohromady

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


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

Kardiorenalni nebo renokardialni
syndrom?

— Poskozeni srdce a ledvin, kdy akutni nebo
chronicka dysfunkce jednoho organu muze
vyvolovat poskozeni druhého organu

— Interakce srdce a ledvin je slozitéjsi nez pouhy
vztah jednoduché pumpy a filtru

— Konvencni definice:
e Srdecni selhani vede k AKI nebo k CKD

— Také se pouziva k popsani negativniho vlivu
snizené funkce ledvin na myokard a cévy (tzv.
renokardialni sydrom)
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Nephrol Dial Transplant 2011; 26: 62—74




Pouzivana klasifikace kardiorenalniho syndromu

Srdecni dysfunkce vedouci k renalnimu
postizeni

Akutni srdec¢ni selhdni nebo Chronické srdecni selhani
dekompenzace vedouci k AKI W ; (HFpEF, HFrEF) vedouci k
— Kardiochirurgické operace [ /" G4 . A — CKD
spojené s AKI Gl | ol . — progresi CKD
) N — Oligurii rezistentni k
diuretikiim

Md1uoIYD

Akutni

AKI vedouci k akutnimu ' M | FAN Y CKD zvysuje KVK mortalitu
srde¢nimu selhani ‘ — ' 4 Progrese srdecniho selhani kvuli

- Ischémii nebo sepsi CKD
indukované AKI a srdecni Uremické srdecni selhani

selhani Objemové pretizeni
IKE
M

Renalni dysfunkce vedouci ke KVK

Haapio M, et al. ] Am Soc Nephrol 2008;19:388A. Ronco C, et al. ] Am Coll Cardiol 2008;52:1527-39



Nové paradigma kardiorenalniho
syndromu

COMMON RISK FACTORS
Atherosclerosis, hypertension, diabetes mellitus, obesity, tobacco use,
dyslipidemia, amyloidosis, vasculitis, scleroderma

CV clinical Renal clinical
presentation presentation

v

THE CARDIORENAL SYNDROME
HFpEF or HFrEF, and/or diastolic dysfunction or LVH
AND
RIFLE criteria (if acute kidney involvement) or
CKD on KDIGO stages (if chronic kidney involvement)

!

PRECISION MEDICINE
BIOPROFILING
Congestion (blood pressure, volume status), potassium, eGFR, kidney
injury molecules, microalbuminuria, biological fingerprint of active fibrosis

!

Optimization of available drugs:
RAAS inhibitors, diuretics, SGLT-2 inhibitors, potassum binders

Target antifibrotic therapy n II&

Zannad F, Rossignol P. Circulation 2018;138:929-944.




Hlavni klinické studie s kardiorenalnim
syndromem

Trial

Intervention

Primary End Point

Primary Results

Hypertension and card

iorenal syndrome

SPRINT?*

Intensive (<120 mmHg)
vs standard (<140 mmHg)
blood pressure control

Subgroup with CKD at baseline
(n=1330 intensive, n=1316
standard)

Composite of MI, other
ACS, stroke, heart failure, or
cardiovascular death

Primary outcome (intensive
vs standard): HR, 0.81, 95%
Cl, 0.63-1.05

All-cause death: HR, 0.72;
95% Cl, 0.53-0.99

PATHWAY-22 Spironolactone 25-50 mg/d 335 Patients with hypertension Hierarchical primary end points: Spironclactone vs placebo:
vs doxazosin 4-8 mg/d vs (clinic SBP =140 mmHg, home Difference in averaged home -8.7 mmHg; 95% Cl,
bisoprolol 5-10 mg/d vs SBP =130 mmHg) despite SBP between spironolactone -9.72 to -7.69, P<0.0001
placebo maximally tolerated doses of 3 and placebo, followed by Spironolactone vs mean of

drugs difference in averaged home other drugs: -4.26 mmHg,
eGFR <45 mL:-min~"-1.73 m~ SBP between spironolactone 95% Cl, -5.13 to -3.38;
were excluded and average of other 2 active P<0.0001
Mean baseline eGFR, 91.1 mL/ drugs, followed by difference Spironolactone vs
min in ‘averaged home SBP between | 4o 2-0cin —4.03 mm Hg;
spironeclactone and each of the 95% Cl, —5.04 to —3.02:
other 2 drugs P<0.0001
Spironclactone vs bisopralol:
=4.48 mmHg; 95% Cl,
-5.50 to -3.46; P<0.0001
AMBER Spironolactone plus 290 Patients with eGFR 25-<45 Proportion of patients remaining | Ongoing
(NCT03071263) patiromer vs spironolactone mL-min-"-1.73 m~? on spironolactone at week 12

plus placebo

Zannad F, Rossignol P. Circulation 2018;138:929-944.
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Variabilita krevniho tlaku je spojena s vedlejsimi ucinky vCetné Castéjsiho
vyskytu akutniho poskozeni ledvin u nemocnych s CKD
Post-Hoc analyza studie SPRINT

g Ny —~ &7
) A7 2 R
o
§ o § o
5 o 2 7
o g o |
g & g
£ = &
E o] 8 o7 |
Qo7 A @
3 . ] .
= SV a8 o\
§ Nt s O |
= g
2 o7 - z
o = 8]
e
= | g 0993‘
,3 & = 4
o O 4 3
£ (7}
a ; ; . . . T T T T T
0 500 1000 1500 2000 0 500 ) 1000 o 1500 2000
A Days since Randomization B Days since Randomization
1st Quartile 2nd Quartile 3rd Quartile 4th Quartile 1st Quartile 2nd Quartile 3rd Quartile 4th Quartile
] 84
$ =
2 . 1L
g 2 !
g Cd g
@ Q
K -
= il o
g & 8o
3° :
- 2
o g2
2 o 3
Eo | ‘
2 2
5 23]
- Sc
a o (7}
T T T T T T T T T T
0 500 1000 1500 2000 0 500 1000 1500 2000
Days since randomization Days since Randomization
c 1st Quartile 2nd Quartile 3rd Quartile 4th Quartile D 1st Quartile 2nd Quartile 3rd Quartile

4th Quartile
American Journal of Hypertension 2018, 31: 48-52 M




Doporuceni pro nemocné T2DM s aterosklerotickym
kardiovaskularnim onemocnénim nebo s chronickym
onemocnénim ledvin

ﬁ
Use metformin unless contraindicated or not tolerated

If not at HbA, _target:

« Continue metformin unless contraindicated (remember to adjust dose/stop metformin with declining eGFR)

» Add SGLT2i or GLP-1 RA with proven cardiovascular benefit' (see below)

If at HbA, target:

« |f already on dual therapy, or multiple glucose-lowering therapies and not on an SGLT2i or GLP-1 RA, consider switching to one of these
agents with proven cardiovascular benefit' (see below)

OR reconsider/lower individualized target and introduce SGLTZi or GLP-1 RA
OR reassess HbA, _at 3-month intervals and add SGLT2i or GLP-1 RAif HbA, _goes above target

@

ASCVD predominates
HF or CKD predominates
d l Ciid
PREFERABLY

SGLT2i with evidence of reducing HF and/or CKD

SGLIZi with proven progression in CVOTs if eGFR adequate®

CVD benefit', if
eGFR adequate’

GLP-1 RA with proven
CVD benefit'

If SGLTZi not tolerated or contraindicated or if eGFR less II(*E
than adequate? add GLP-1 RA with proven CVD benefit"

\ o L. o
L]
Davies M, et al. Diabetes Care Oct 2018. Consensus Report ADA and EASD. Management hyperglycemia in T2DM




Empagliflozin (SGLT2I) v IéCbe DM Il typu zpomalil
progresi chronického onemocneni ledvin

EMPA-REG OUTCOME trial: DM Il typu, vysoké riziko KVK, eGFR30ml/min

A Incident or Worsening Nephropathy B Post Hoc Renal Composite Outcome
100 100+
90 90+
80 Hazard ratio, 0.61 (95% Cl, 0.53-0.70) 80 8-
£ 0] P<0:001 704 71 Hazard ratio, 0.54 (95% Cl, 0.40-0.75)
D o = 64 P<0.001
58 o« £ o o
- [
e ;:-; 50- |R 504 4+ Placebo
2 > [ 34
B8 40 R 404 2
= O - u>.l E liflozin
£ 304 o 304 1 mpagliflozi
E Placebo =S © 0
Ll - T T T T T T T 1
¥ 2 E 20 0 6 12 18 24 30 36 42 48
10+ Empagliflozin ¥ 10+
0 T T T T T T T 1 0 I | I I I T T 1
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Month Month
No. at Risk No. at Risk
Empagliflozin 4124 3994 3848 3669 3171 2279 1887 1219 290 Empagliflozin =~ 4645 4500 4377 4241 3729 2715 2280 1496 360
Placebo 2061 1946 1836 1703 1433 1016 833 521 106 Placebo 2323 2229 2146 2047 1771 1289 1079 680 144
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Wanner C. et al. N Engl J Med 2016; 375:323-334



Vyvoj renalnich funkci ve studiit EMPA-REG OUTCOME

A Change in eGFR over 192 Wk

784
&
€ 76
on
P
=
~
1=
£ 74+
_E Empagliflozin, 10 mg
? Empagliflozin, 25 mg
5
U
= 704
2
% Placebo
=
< 68
66 T I I I I I I I I I T I T I
Baseline 4 12 28 02 66 80 94 108 122 136 150 164 178 192
Week
No. at Risk
Placebo 2323 22952267 2205 2121 2064 1927 1981 1763 1479 1262 1123 977 731 448
Empagliflozin, 10 mg 2322 22902264 2235 2162 2114 2012 2064 1839 1540 1314 1180 1024 785 513
Empagliflozin, 25 mg 2322 22882269 2216 2156 2111 2006 2067 1871 1563 1340 1207 1063 838 524
No. in Follow-up
Analysis
Total 7020 70206996 6931 6864 6765 6696 6651 6068 5114 4443 3961 3488 2707

Wanner C. et al. N Engl J Med 2016; 375:323-334



Studie CANVAS: zlepseni renalniho kompozitniho

v

endpointu pri lécbé canagliflozinem

A Hospitalization for Heart Failure B Death from Any Cause
100+ 89 Hazard ratio, 0.67 (95% Cl, 0.52-0.87) 100 22— Hazard ratio, 0.87 (95% Cl, 0.74-1.01)
90| 74 90| 1]
6 . 16+
< 804 7 X 804 14
% 5 Placebo 9: 124 Placebo
£ 704 5 70 5
4 104
& 60 @ 604 3
S 37 5 Canagliflozin
< 509 24 ppon < 507 6
= Canagliflozin = 4
2 40+ 14 3 404 5
] @ E
5 30_ 0 T T T T T T T T T T 5 304 0 T T T T T T T T T T T T T
£ 204 0 26 52 78 104 130 156 182 208 234 260 286 312 338 B 204 0 26 52 78 104 130 156 182 208 234 260 286 312 338
[ a
104 104
0 L I U T T T T T T T T 1) T 0 Ll U T T T T T T T T T T T
0 26 52 78 104 130 156 182 208 234 260 286 312 338 0 26 52 78 104 130 156 182 208 234 260 286 312 338
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No. at Risk No. at Risk
Placebo 4347 4267 4198 4123 3011 1667 1274 1256 1236 1210 1180 1158 829 233 Placebo 4347 4316 4279 4236 3119 1759 1356 1344 1328 1310 1292 1280 924 258
Canagliflozin 5795 5732 5653 5564 4437 3059 2643 2610 2572 2540 2498 2451 1782 490 Canagliflozin 5795 5768 5723 5679 4576 3182 2761 2736 2710 2687 2651 2615 1904 532
C Progression of Albuminuria D Composite of 40% Reduction in eGFR, Requirement for Renal-Replacement Therapy,
or Death from Renal Causes
1009 Hazard ratio, 0.73 (95% C, 0.67-0.79) 100 107 Hazard ratio, 0.60 (95% Cl, 0.47-0.77)
90 90 3
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Weeks since Randomization Weeks since Randomization
No. at Risk No. at Risk
Placebo 3819 3473 3096 2700 1690 877 724 652 626 565 548 485 303 67 Placebo 4347 4287 4227 4151 3029 1674 1274 1253 1229 1202 1173 1148 819 229 -
Canagliflozin 5196 4791 4475 4027 2968 1951 1730 1593 1528 1408 1354 1213 775 185 Canagliflozin 5795 5737 5664 5578 4454 3071 2654 2623 2576 2542 2495 2450 1781 493

Neal B. et al. N Engl J Med 2017; 377:644-657



Efekt canagliflozinu na endpointy CANVAS studii

40% reduction in eGFR, renal-replacement 5.5
therapy, or renal death

90 H——e—

Canagliflozin  Placebo
Outcome (N=5795) (N=4347) Hazard Ratio (95% Cl)
no. of participants per 1000 patient-yr
Death from cardiovascular causes, 26.9 31.5 o i
nonfatal myocardial infarction, !
or nonfatal stroke i
Death from cardiovascular causes 11.6 12.8 I—.—E—I
Nonfatal myocardial infarction oL 116 —&—
Nonfatal stroke 7.1 8.4 i
Fatal or nonfatal myocardial infarction 11.2 12.6 I—.—E—I
Fatal or nonfatal stroke 7.9 9.6 —e—
Hospitalization for any cause 118.7 13401 I—Q—i
Hospitalization for heart failure 5.5 8.7 F @ .
Death from cardiovascular causes 16.3 20.8 —o— |
or hospitalization for heart failure :
Death from any cause 173 19.5 O
Progression of albuminuria 89.4 128.7 =

0.86 (0.75-0.97)

0.87 (0.72-1.06)
0.85 (0.69-1.05)
0.90 (0.71-1.15)
0.89 (0.73-1.09)
0.87 (0.69-1.09)
0.94 (0.88-1.00)
0.67 (0.52-0.87)
0.78 (0.67-0.91)

0.87 (0.74-1.01)
0.73 (0.67-0.79)
0.60 (0.47-0.77)

2.0

A

Canagliflozin Better

Placebo Better

.
!

Neal B. et al. N Engl J Med 2017; 377:644-657
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Nesignifikantni zpomaleni progrese CKD

v [éCené skupiné ve studii Paradigm HF pri FU 27M

Table 2. Primary and Secondary Outcomes.*

Hazard Ratio

LCZ696 Enalapril or Difference
Outcome (N=4187) (N=4212) (95% ClI) P Value
Primary composite outcome — no. (%)
Death from cardiovascular causes or first 914 (21.8) 1117 (26.5) 0.80 (0.73-0.87) <0.001
hospitalization for worsening heart failure
Death from cardiovascular causes 558 (13.3) 693 (16.5) 0.80 (0.71-0.89) <0.001
First hospitalization for worsening heart failure 537 (12.3) 658 (15.6) 0.79 (0.71-0.89) <0.001
Secondary outcomes — no. (%)
Death from any cause 711 (17.0) 835 (19.8) 0.84 (0.76-0.93) <0.001
Change in KCCQ clinical summary score at 8 mo¥ -2.99+0.36 -4.63+0.36 1.64 (0.63-2.65) 0.001
New-onset atrial fibrillationz: 84 (3.1) 83 (3.1) 0.97 (0.72-1.31) 0.83
Decline in renal function§ 94 (2.2) 108 (2.6) 0.86 (0.65-1.13) 0.28

* Hazard ratios were calculated with the use of stratified Cox proportional-hazard models. P values are two-sided and were calculated by
means of a stratified log-rank test without adjustment for multiple comparisons.
T Scores on the Kansas City Cardiomyopathy Questionnaire (KCCQ) range from 0 to 100, with higher scores indicating fewer symptoms and
physical limitations associated with heart failure. The treatment effect is shown as the least-squares mean (+SE) of the between-group dif-

ference.

1 A total of 2670 patients in the LCZ696 group and 2638 patients in the enalapril group who did not have atrial fibrillation at the randomiza-
tion visit were evaluated for new-onset atrial fibrillation during the study.
§ A decline in renal function was defined as end-stage renal disease or a decrease of 50% or more in the estimated glomerular filtration rate

eGFR) from the value at randomization or a decrease in the eGFR of more than 30 ml per minute per 1.73 m?, to less than 60 ml per min-
p p p

ute per 1.73 m>.

Mc Murray et al. N Engl J Med 2014; 371:993-1004
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NizSi vyskyt zavazné hyperkalemie
ve studii Paradigm HF

Table 3. Adverse Events during Randomized Treatment.*
LCZ696 Enalapril
Event (N=4187) (N=4212) P Value
no. (%)
Hypotension
Symptomatic 588 (14.0) 388 (9.2) <0.001
Symptomatic with systolic blood pressure <90 mm Hg 112 (2.7) 59 (1.4) <0.001
Elevated serum creatinine
22.5 mg/dl 139 (3.3) 188 (4.5) 0.007
3.0 mg/dl 63 (1.5) 83 (2.0) 0.10
Elevated serum potassium
>5.5 mmol/liter 674 (16.1) 727 (17.3) 0.15
>6.0 mmol/liter 181 (4.3) 236 (5.6) 0.007
Cough 474 (11.3) 601 (14.3) <0.001
Angioedemar
No treatment or use of antihistamines only 10 (0.2) 5(0.1) 0.19
Use of catecholamines or glucocorticoids without 6 (0.1) 4 (0.1) 0.52
hospitalization
Hospitalization without airway compromise 3(0.1) 1(<0.1) 0.31
Airway compromise 0 0 —

* Shown are results of the analyses of prespecified safety events at any time after randomization. The numbers of pa-
tients who permanently discontinued a study drug were as follows: for hypotension, 36 (0.9%) in the LCZ696 group
and 29 (0.7%) in the enalapril group (P=0.38); for renal impairment, 29 (0.7%) and 59 (1.4%), respectively (P=0.002);
and for hyperkalemia, 11 (0.3%) and 15 (0.4%), respectively (P=0.56).

T Angioedema was adjudicated in a blinded fashion by an expert committee.

IKE
Mc Murray et al. N Engl J Med 2014; 371:993-1004 M
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Inhibice neprilysinu a angiotensinu Il vedla ke
zpomaleni CKD a k mirnému zvyseni albuminurie

Pokles eGFR oproti vstupni hodnoté do 48. mésice
(mL/min/1,73m?3)

Sakubitril/valsartan: 7.8 (95% Cl 9.6—-6.0)
Enalapril: 10.2 (95% CI 12.1-8.3)
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Pozitivni KV Ucinky sakubitril/valsartanu oproti
enalaprilu byly konzistentni u pacientt s CKD i bez CKD

Enalapril, No CKD

HR (95% Cl)

§ © o -—---- Enalapril, CKD CKD 0.79 (95% Cl 0.69-0.90)
SE Sak/val, No CKD Bez CKD 0.81 (95% Cl 0.73—-0.91)
E" g Sak/val, CKD P-hodnota,, 0.70
~‘£, > 0.5 7
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Rychlost poklesu eGFR byla vyznamné nizsi u sakubitril/valsartanu oproti
enalaprilu, bez ohledu na pritomnost CKD

Rychlost poklesu eGFR (95% CI), mL/min/1.73m? za rok

P

c ol > 0 alanp

Vsichni -1.61 ~2.04 0.44
pacienti (-1.77 to —1.44) (-2.21to -1.88) (0.21t00.67) | <0.001 -
D 0.80 ~1.55 0.76 0.001
-0. _ _ <0.
(~1.05 to ~0.54) (-1.81t0-1.30) | (0.40t0 1.12) 0.54
-1.98 ~2.29 0.31
Bez CKD (-2.18 to -1.78) (-2.50t0-2.08) | (0.02to0.60) | 0-036

¥CKD: eGFR <60 mL/min/1.73m?; *hodnota P pro vztah mezi CKD a lé¢ebnou vétvi

Damman et al., JACC Heart Fail. 2018 Jun;6(6):489-498.



Mirné zvyseni UACR spojené s uzivanim
sakubitril/valsartanu je nejspise zprostredkovano NP

* Je pravdépodobné, ze rychly nastup a mirné zvySeni hodnoty UACR, které se stabilizuje po
nékolika tydnech lécby sakubitril/valsartanem, odrazi specificky a pravdépodobné akutni
intrarenalni hemodynamicky ucinek?!

— Tento ucinek je pravdépodobné disledkem plsobeni natriuretickych peptidd (a mozna
také dalSich vazoaktivnich substrat(i neprilyzinu)-®

f permeabilita glomerularniho
endotelu &
hydraulicka konduktivita

Zmeény v napéti stéeny
renalnich arteriol

moznosti zahrnuji
jeden Ci vice téchto
mechanizmu?!-®

primé pusobeni
na mesangialni bunky

Diabet Med. (1998;)15:678-82; 6. Lofton et al. Biochem Biophys Res Commun. (1990);172:793-9 7. Packer et al. Lancet Diabetes

1. Damman et al., JACC Heart Fail. 2018 DOI: 10.1016/j.jchf.2018.02.004; 2. McMurray et al. J Hypertens. (1988); 6:783-6; 3.
AxelHFon et al. Am J Physiol Renal Physiol. (2011); 300:F24-30; 4.Vervoort et al., Am J Kidney Dis. (2002) 40:9-15; 5. Prasad et al., IKE
Endocrinol.2018. DOI 10.1016/52213-8587(18)30100-1 M




Farmakoterapie k prevenci a lécbé HFrEF u
nemocnych s progredujicim CKD

zavery KDIGO konference

Other considerations

Avoid AKI (e.g., radiocontrast, NSAIDs, aminoglycosides, vancomycin, lithium)

Treat iron-deficiency anemia

Treat vitamin B and thiamine deficiencies

Kidney
transplantation

Nocturnal home
hemodialysis

Peritoneal

Optimize CKD-MBD measures

ICD/CRT-as feasible and appropriate

Digoxin
AF control

H-ISDN
— |f RAASI/ARNI
intolerant
— African American

dialysis

Ivabradine
— On maximum tolerated B-blocker
Normal sinus rhythm heart rate > 70

ACUTE CRRT

In-center
3x/week
dialysis

Mineralocorticoid antagonist
—If potassium is acceptable or
manageable

B-Adrenergic blocker

Carvedilol/metoprolol tartrate/bisoprolol

ACEi

ARB if ACEi-intolerant ARNI

i.v. thiazides

i.v. loop diuretics

Oral metolazone

Oral loop
diuretics

Oral
thiazides

Kidney International 2019 DOI: (10.1016/j.kint.2019.02.022)
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Lécba srdecniho selhani u nemocnych s CKD:
dukazy o [écbé nemocnych na dialyze vétSinou chybi!

Evidence for improvement in outcome in patients with HF

Strong

Moderate

Weak :

Absent

CKD GFR
category

Lessen symptoms

ACEi (CKD G5D)

- EEEEEEEEEEEENESS®

ARB (CKD G5D)

Reduce
hospitalization/death

Digoxin

Potential harm with
digoxin in CKD G5D
|

Risk:benefit ratio likely to
be similar for eGFR > 60 ——

0 10 20 30 40
eGFR (ml/min per 1.73 m2)

CKD G5 CKD G4

Dialysis indicated

CRT (i) = QRS > 120 ms, LBBB QRS morphology, EF < 35%
or QRS > 130 ms, EF < 30%

CRT (i) = QRS > 150 ms

Kidney International 2019 DOI: (10.1016/j.kint.2019.02.022)

50 60

CKD G3a-G3b

Loop diuretics (p.o./i.v.) (furosemide, bumetanide, torsemide)
and thiazide diuretics (metolazone [p.o.], chlorothiazide [i.v.])
= benefit uncertain

n IKE




Zaver

Chronické onemocnéni ledvin postihuje 10% populace, nejcastéjsi pricinou
je diabetes

Chronické onemocnéni ledvin je spojeno s vyssim rizikem kardiovaskularni
morbidity a mortality

34-44% nemocnych se srdecnim selhanim ma rovnéz pritomno CKD
Lécba pfricin kardiorendlnich syndromu ovliviiuje také progresi CKD

Z poslednich studii je zrejmé, ze SGLT2 inhibitory mimo jiné zpomaluji
progresi diabetické nefropatie

Post-hoc data ze studie Paradigm HF ukazuji na zpomaleni progrese CKD u
nemocnych se srde¢nim selhanim se snizenou EF a na lepsi bezpecnostni
profil nez pri lécbé s ACEi

Cekdame na dalsi data ze studii u nemocnych s pokro¢ilym chronickym

onemocnéni ledvin (eGFR<0,5ml/s)
IKE
M




Simultanni Ucinky zesileni efektu NP a pusobeni ARB na
fyziologii ledvin

ANP a BNP zvysuji GFR pomoci:!
= vazodilatace vas afferens
= vazokonstrikce vas efferens

o ey i-—————————— = relaxace mesangialnich bunék
i uvolnénireninu | t GFR 1 = zvydeniK
- : 11 SN :
I l biosyntéza aldosteronu | * inhibice sekrece reninu
: i l
11 |
| 11 Krev :
: I I
I i I
11 i A v
1 11 Na ANP a BNP snizuji
: <+ reabsorpci natria v
I Distalni . Proximalni proximalnim tubulu?!
I tubulus : / Kdra tubulus
| = . r -“--:-'Q (_ _____
ANP a BNP : I N Dreni
snizuji I |
reabsorpci natria J\ :
ve sbérném | iy
L1 I | T ARB snizuje post-
kanalku | Y 2 AV
| / | <« 2 glomeruldrni cévni
: «- e 2 céva rezistenci?
o Na 1 =
1 Sbhérny =
1 kanalek \J : %
: A
I ' u
I l !
I L | \ / _
L 1 Flow
Zdroj: Boerrigter and Burnett. Expert Opin Invest Drugs (2005)*
ANP= atrialni natriureticky peptid; Aldo= aldosteron; ARB= blokator receptoru
pro angiotenzin; BNP= natriureticky peptid typu B; Kf= filtracni koeficient; . .
GFR= glomeruldrni filtrace; JGA= juxtaglomerularni aparat; NP= natriuretické 1. Boerrigter and Burnett. Expert Opin Invest Drugs (2005) 13:643-52; 2. IIG‘E

peptidy Kobori et al. Current Pharmaceutical Design (2013)19:3033-42




Kardiorenalni syndrom predstavuje soucasné KV
a renalni postizeni vyplyvajici ze systémoveho
onemocnéni se stejnou patofyziologii

Heart failure

/ ) e
_ Sympathetic
Systemic factors neurohormonal
Diabetes activation
. Inflammation
Obesity Organ damage
Metabolic syndrome Endoihalal Fstmcien
dysfunction
H '
yperisusion Fibrosis
Amyloidosis Oxidative stress
\& J \

sy
/ 11
o —|
—— i
N
{
| [ 4
|
L

Renal insufficiency

Zannad F, Rossignol P. Circulation 2018;138:929-944.



Celkova télesna voda ocisténa o
mocovinu podle kategorie CKD a lécby

Weekly total water cleared of urea based on continuous weekly
Kt/V according to chosen method of dialysis

@Oer < 1000 l/wk

G1 | gp
- Transplant
G2 -
2 - B <605 liwk
D D | e e /
3
©
o G3a/ HD x 6
e G3b nocturnal
c | - T T 342 l/wk
2 I
o G4 I HDx3 PDx7 HDX5 < 128 l/wk
I < 80 l/wk
G5 ‘ {i J <_ 80 I/iwk

e STD l/wk urea

eGFR (ml/min per 1.73m?2) Total water cleared of urea based on

continuous standard weekly Kt/V
IKE
M

Kidney International 2019 DOI: (10.1016/j.kint.2019.02.022)



Zmeny hladin kalia nekorespondovaly
se zmeénami ve funkci ledvin v Case

Hladina kalia v séru na studijni navstévé, rozdélené podle Hladina kreatininu v séru na studijni navstévé, rozdélené podle
pridélené lééby, u pacientl lé¢enych MRA ve studii PARADIGM- pridélené lé¢by, u pacientt Iééenych MRA ve studii PARADIGM-
HF HF
E Serum potassium level Serum creatinine level

4.7+ 1.251 _

@ Enalapril TT _
© Sacubitrilfvalsartan
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Screening Randomization ly 2y Iy SCreening Randomization ly 2y 3y

Study Visit Study Visit

MRA= antagonista mineralokortikoidnich receptort

Desai AS et al. JAMA Cardiol. 2016; IKrE
doi:10.1001/jamacardio.2016.4733 M




