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Table | Cardio-renal syndromes: classification, definitions, and work group statements

Syndromes § Acute cardio-renal (type {) |  Chronic cardio-renal (type 1)  Acute reno-cardiac (type 3) | Chronic reno-cardiac (type 4)

Bl R

Chronic abnormalties in heart  Acute worsening of kidney function [ Chranic kichey disease (CKD) leading
function (CHF.CHD) leading to ~ (AKI) leadngto heartnjury andlo}  to heart injuy, disease andlor
kidney injury or dysfunction ~ dysfunction dysfunction

Organ falure
Sequence

Definition W Acute worsening of heart function
(AHF-ACS) leading to kidney in

andlor dysfunction

Systemic condiions leading to
simultanecus injury andlor
dysfunction of heart and
kicney

Primary eventsl Acute heart falure (AHF) or acute - Chronic heart disease (LV A (D Systemic disease (sepsss,
coranary syndrome (ACS) or remodeling and dysfunction, amyloidosi, tc)
cardiogenic shock diastolic dysfunction, chronic

abnormalities in cardiac function,
cardiomyopathy)



Cardiorenal Syndrome in Western
Countries: Epidemioclogy, Diagnosis and
NVMianmnagement Approaches

Claudio Ronco® Luca Di Lullao®

Table 1. Classification of CRS

Kidnev Dis 2016;2:151-163

Type  Denomination Description

Example

Acute cardiorenal

Heart failure leading to AKI

econdary ystemic disease leading to heart and

failure

INEy

Acute coronary syndrome leading to acute heart
and kidney failure
Chronic heart failure

Uremic cardiomyo

eft ventricular hypertrophy and diastolic heart
failure due to kidnev failure

epsls, vasculitis, diabetes mellitus




Cardiorenal Syndrome
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Pathophysiological Crosstalk I.eading to Combined Heart and Kidney
Dvsfunction in the Setting of Acutely Decompensated Heart Failure
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THE NEW ENGLAND JOURNAL OF MEDICINE May 30, 1996

Intravascular volume depletion and hypotension

astrointestinal, renal, and dermal losses;
hemorrhage; shock

. Large-vessel renal vascular disease
Decreased effective intravascular volume
) ) Henal-artery thrombosis or embolism,
Congestive heart failure, \ / operative arterial cross-clamping,
Generalized
or localized reduction in
renal blood flow

W /' Y\ Small-vessel renal vascular disease

Cyclosporine, tacrolimus, o Vasculitis, atheroembolism, hemolytic—
angiotensin-converting—enzyme inhibitors, uremic syndrome, malignant hyper-
ol artanmoy e, ersion,sradem, preedampsi
gents, amp sickle cell anemia, hypercalcemia,
transplant rejection

Hepatorenal syndrome Y Sepsis

Ischemic
acute renal failure
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Prerenal Intrinsic causes Postrenal
causes causes

Tubular Interstitial Acute
necrosis nephrits glomerulonephritis
(10% of cases) (5% of cases)

Toxins
(35% of cases)

lschaemia
(50% of cases)




The changing epidemiology of acute renal failure
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Podil riiznych typui AKI u pacientu
prijatych na bézné oddéleni a JIP

B
o 2 1.2

[ ] ATN [] Prerenal [] Acute-on-chronic ARF  [] Obstructive ARF

[] ATIN AGN Acute athercemboli [] Other causes




Contrast-induced nephropathy in invasive
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Incidence, pathophysiology, diagnosis, prevention and prognosis
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Urinary IL-18 and NGAL as Early Predictive
Biomarkers in Contrast-iInduced Nephropathy
after Coronary Angiography Nephron Clin Pract 2008;108:c176-c181

Wang Ling® Ni Zhaohui® He Ben® Gu Leyi®? LiuJianping® Dai Huili®
Qian Jiaqi®
MocCovy IL-18 a NGAL a Skreat pred a 24 hodin po koronarografii
u pacientl s kontrastovou nefropatii
odpovéd sérového kreatininu méné vyrazna a opozdéna

[ Post-ull-18 [ Post-uNGAL | p<0.05 [ Post-SCr
[ Pre-ull-18 [ Pre-uNGAL [ Pre-SCr

IL-18 (pg/ml)
NGAL (ng/ml)
SCr(pmol/l)

|
Non-CIN

group

¥ ¢

Non-CIN CIN
group group




Urinary Biomarkers at the Time of AKI Diagnosis as
Predictors of Progression of AKI among Patients with
Acute Cardiorenal Syndrome

Clin | Am Soc Neplrol 11: 1536-1544, 2016

Chondyy Chen, ™" Xiaobdng Yang T Ying Led, ™ Yan Zha, ™ Hoafeng Liw Thangshong Ada,” ffanwed Tran, ™ Pingyvan Chen, ™

Tiechong Yang ¥ and Fan Fan How™

Mocovy angiotensinogen — nejlepsi prediktor progrese AKI
u akutniho kardiorenalniho syndromu

Table 3.  Biomarkers for predicting AKI progression: multivariate logistic regression analyses

Cut AKI Unadjusted p Adjusted p
Biomarker Poi N Progression OR Val OR® Val
oints (%) (95% CI) e 95% CI) e
SCr, mg /dl
Low (11) 0.5-14 0 14.3 1 (referent) (04 1 (referent) (.21
Medium (T2) 1.5-2.10 72 236 1.9 (0.8 to 4.3) 2.3 (0.8 to 6.6)
High (T3) =20 71 324 29(1.2to 6.5) 29(0.5 to 10.5)
AT, L5/ p T
Low (T1) 004273 71 710 1 {referent) <{).001 1 {referent) < (.001
Medium (T2) 274-1464 71 19.7 3.2(1.1to 9.5) 37(11to 12.1)
High (13) 1464 /1 43.7 10.2 (3.7 to 25.4) 10.5 (3.4 to 34.7)
uNGAL, pg /g Cr
Low (11) 0.2-47.4 71 4.4 1 (referent) <0.001 1 (referent) (.01
Medium (12) 4751854 71 21.1 24 (19 to 6.4) 20007 to 5.5)
High (T3) =185.4 71 39.4 54(2.4 to 14.8) 47 (1.7 to 13.4)
ulL-18, ng /g Cr
Low (11) 1.2-38.5 70 14.3 1 (referent) <Z0.001 1 (referent) (. (4
Medium (12) JH6e-2244 71 11.1 0.5 (0.3 to 2.0) 0.5 (0.3 to 2.3)
High (T3) =224 4 71 45.1 49(22t0 11.1) 36 (14 t0 9.5)




Urinary Netrin-1 Is an Early Predictive Biomarker of Acute
Kidney Injury after Cardiac Surgery Clin ] Am Soc Nephrol 5: 395-401, 2010

Ganesan Ramesh,* Catherine D. Krawczeski," Jessica G. Woo,* Yu Wang,* and
Prasad Devarajan®

Netrin-1 stoupa ¢asné v prubéhu srdecni operace
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Chronic kidney disease after acute kidney injury:

a systematic review and meta-analysis

e . , Kidney International (2012) 81, 442-448
Steven G. Coca'??, Swathi Singanamala'? and Chirag R. Parikh'~ ¥

Pacienti s AKI maji ve srovnani s pacienty bez AKI 1 riziko CKD a CKD5

a

Hazard ratio

Studv or subarou Weight Hazard ratio IV, random, 95% CI
Y group (%) IV, random, 95% Cl

Weiss et al (13) 10.0 32.79 (4.30—249.77) NS —
Amdur et al. (22) 15.5 6.64 (5.05—8.74) o
Lo et al. (11) 15.5 28.08 (21.01—-37.53) a
James et al. (16) 15.6 29.99 (24.32—36.99) a
James et al. (15.23) 155 1.80 (1.20—-2.14) o
Ando et al. (19) 12.4 9.91 (2.48-39.63) -0
Total (95% Cl) 8.82 (3.05-25.48)

Heterogeneity: 12 = 1.87; ° = 446.89, d.f. = 6 (P < 0.00001);
1?7 = 99%. Test for overall effect: Z= 4.02 (P < 0.0001)

Protective Excess risk

Hazard ratio

Study or subgroup “{{:L%ht IV, I::Eg:‘r;g:% cl IV, random, 95% CI
Mewsome ef al. (14) 15.0 3.26 (2.87-3.70) =
Ishani et al. (20) 14.8 12.99 (10.57—15.96) o
Wald et al. (17) 14.9 3.22 (2.70-3.85) o
Hsu et al (10) 13.5 1.47 (0.95—2.28) o
James et al. (15.23) 125 4.15 (2.32—7.41) o
Lafrance et al. (18) 15.0 2.33 (2.08-2.61) o

- o 1 &

Heterogeneity: 2 = 0.40; 2 = 252.85, d.f. = 6 (P < 0.00001);
12 = 989%. Test for overall effect: Z= 4.58 (P < 0.00001)

Total (95% CI) 100.0 3.10 (1.91-5.03) _

0.01 0.1 1 10 100
Protective Excess risk



Associations Between Acute Kidney Injury and Cardiovascular
and Renal Outcomes After Coronary Angiography
Matthew T. James. MD: William A. Ghali. MDD, MPH: Merril L. Knudtson, MD:
Pietro Ravani. MD . PhD:; Marcello Tonelli, MDD, SM: Peter Faris, PhDD: Neesh Pannu, MD, MSc:
Braden J. Manns. MD., MSc: Scott W. Klarenbach, MDD, MSc: Brenda E. Hemmelgarn, MD., PhDD: for

the Alberta Provincial Project for Outcome Assessment in Coronary Heart Disease
(APPROACH) Investigators Circulation. 2011:123:409-416,
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The prognostic importance of worsening renal function
during an acute myocardial infarction on
long-term mortality Am Heart ] 2010;160:1065-7 1

Amit P. Amin, MD.™ John A. Spertus, MDD, MPH. * Kimberly J. Reid. MS. ™ Xiao Lan. MS.”™ Donna M. Buchanan, PhiD, ™
Carole Decker, PhD.® and Frederick A. Masoudi, MD, MSPH "< Kansas City. MO; and Denver arnd Awrora, CO

Zhorseni renalni funkce (T Skreat o 30 umol/l) po AIM prediktorem
dlouhodobé (4-leté) progndzy pacientu
v rozsahlé multicentrické studii PREMIER (2098 pacientu)
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Chronic kidney disease after acute kidney injury:
a systematic review and meta-analysis

123 L. 13 . QL2 Kidney International (2012) 81, 442-448
Steven G. Coca “°, Swathi Singanamala'~ and Chirag R. Parikh'

T 7y

Pacienti s AKI maji vyssi mortalitu

: : Hazard ratio

E.tudy or subgroup “.I[:Lg)ht V. rl;liﬁn‘i:,r;g:'u Cl IV, random, 95% Cl
Newsome et al. (14) 11.2 1.39 (1.35-1.43) a
Ishani et al. (20) 11.2 2.38 (2.31-2.46) a
Hsu et al. (10) 10.9 1.30 (1.03-1.64) la
Lo etal (11) 10.8 2.30 (1.76-2.99) 0
Wald et al. (17) 11.2 0.95 (0.89-1.02) C
Chol et al. (12) 11.2 1.20(1.13-1.28) )
Lafrance et al. (18) 11.1 2.32 (2.04-2.63) o
James et al. (16) 11.2 12.99 (12.08-13.96) =
Ishani et al. (21) 11.1 1.38 (1.20-1.59) o

otal (95% 100.0 1.98 (1.26-3.11

Heterogeneity: 12 = 0.47; 2= 4001.87, df. =8 (P<0.00001); 001 01 1 10 100
I? = 100%. Test for overall effect: Z= 2.96 (P < 0.003) Protective Excess risk




Outcome of Acute Kidney Injury with Different Treatment
OptiOHS: Lﬂ'ng'Term FO]]UW'UP Clin | Am Soc Nephrol 5: 1755-1762, 2010.

An M. Van Berendoncks,* Monique M. Elseviers,” and Robert L. Lins? for the SHARF
Study Group

Pacienti s AKI maji vyssi pozdni mortalitu
(< 2 roky po propusténi) bez ohledu na zpusob Iécby

100% .
Delayed mortality

e second year 3.7%

o Delayed mortality =

0% first year 11.3%
.g 60% Overall: p= 0.474 N
; SHre L '
E 40% Traatm;r;t T i HOSpltal
e nservative n=: ‘,
= ol e Intermittent RRT n=1869 S . | mortallty
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Acute Kidney Injury in Cardiorenal
Syndrome Type 1 Patients: Cardiorenal Med 2016;6:116-128
A Systematic Review and Meta-Analysis

Wim Vandenberghe? Sofie GevaertP John A. Kellumd9.¢ Sean M. Bagshawf
Harlinde Peperstraete? Ingrid Herck® Johan Decruyenaere® Eric A.J. Hoste® <€

Mortalita vyssi jesté rok po AKI, vyrazné vyssi u pacientu, ktefi byli dialyzovani

Table 4Xutcomes of CRS-1 according to the definition of AKI

Period  Alldefinitions ~ Studies/  AKI Studies/  WRF Studies/  RRT Studies/
Patients Patients Patients Patients

Bdays 490 (368-652) [33/56860 514 (381-694) 243527 5.19(278-970) 12/51805 916 (271-3098)
tyer  208(127-342) | 9/13723
SSyears 190 (150-241) | 3/31,108

56,556

Bdays  146(052-239) B 10/10855  137(041-233) 9/10758 30000.04-59) 197  B1063(351-17.74) J3/5799

Bdays  351(178-524) B13/8733  394(174-615) B/6649  265(075-454) 5/2084 §2020(12:17-2823)03/6,045




Acute Kidney Injury in Cardiorenal
Syndrome Type 1 Patients: Cardiorenal Med 2016;6:116-128
A Systematic Review and Meta-Analysis

Wim Vandenberghe? Sofie GevaertP John A. Kellumd9.¢ Sean M. Bagshawf
Harlinde Peperstraete? Ingrid Herck® Johan Decruyenaere® Eric A.J. Hoste® <€

Mortalita, délka hospitalizace a délka hospitalizace na JIP roste se stupném AKI

Table 5 Outcomes of CRS-1 according to the severity of AK when defined as AKI

Risk/stagel ~ Studies/  Injury/stage2 ~ Studies/  Loss/stage 3 Studies/
Patlents Patlents Patlents

Mortality 345 (225-531) 16/53,066] 957 [5.31-14.50) 13/30,644 20.37[13.19—31.48 12/38575

LOSyey 0.99 (0.65- 133] 8/16348 222(089-355)  7/12479 832 (339-1324)  7/12479

L03pgsy 3.51(2.63-4.3¢ 10/17713 832(5.87-10.78) § 9/13844 1841 (1474-22.094  9/13,844




Acute Kidney Injury in Cardiorenal
Syndrome Type 1 Patients: Cardiorenal Med 2016;6:116-128

A Systematic Review and Meta-Analysis

Wim Vandenberghe? Sofie Gevaert? John A. Kellumd-€ Sean M. Bagshawf
Harlinde Peperstraete® Ingrid Herck® Johan Decruyenaere?® FEric A.J. Hoste® <€

Riziko AKI nejvyssi u pacientt s akutnim srde¢nim selhanim
(ve srovnani s pacienty s akutni koronarni prihodou a po srde¢ni operaci)

Risk/stage 1, JStudies/ Injury/stage2, ~ Studies/ Failure/stage 3, § Studies/

% patients % Datients % patients
179(9.1-240) §27/99561  44(35-69) 28/101442 § 36(19-53) | 17/99,561
342[276—39.6] 5/2,797 117[104 186) 52797 57 93 5/2797
92(82-9.6) § 5/5,763 43(3.7-45) 5/5,763 32 1.0-38] 5/5763
179(96-220) §19/93858  4.4(35-5.6) 19/93858 | 35(19-45) | 19/93858

Data are presented as proportions and interquartile ranges. AKI = AKI defined by the RIFLE, AKIN or KDIGO classifications.




Acute Kidney Injury in Cardiorenal
Syndrome Type 1 Patients: Cardiorenal Med 2016;6:116-128

A Systematic Review and Meta-Analysis

Wim Vandenberghe? Sofie Gevaert? John A. Kellumd-€ Sean M. Bagshawf
Harlinde Peperstraete® Ingrid Herck® Johan Decruyenaere?® FEric A.J. Hoste® <€

Mortalita nejvyssi u pacienta s AK| po srdec¢ni operaci

Outcome - Studies/ ~ WRF Studies/
Patients Patients
Mortality 289(2.14-389) § 5/4018  237(165-3.38)  8/5,050
3.53(2.04-6.10) § 3/5088  16.95(12.00-2393) 2/4621 2.72 (1.52-4.88)
751(5.58-10.11) §16/26,121  17.11(9.53-30.73) 2/42,134 § 7.55(1.28-44.39)
LOSiey AHF  0.35(-080-151) 3/2119  3.00(0.04-596)  1/97
ACS  200(188-212) 173210
CS 1.68(0.38-297)  5/5429 10.63 (3.51-17.74)  3/5,799

L0 AHF  579(121-1037) 4/2172  265(075-454)  5/2,084
ACS  208(L01-315) 17236
(S 356(-105-8.16) 4/4241 2020 (12.17-28.23) 3/6,045




Urinary IL-18 and NGAL as Early Predictive
Biomarkers in Contrast-iInduced Nephropathy

after Coronary Angiography Nephron Clin Pract 2008;108:c176-c181

Wang Ling® Ni Zhaohui® He Ben® Gu Leyi®? LiuJianping® Dai Huili®

Qian Jiaqi®

Mocovy IL-18 predikoval pozdni KV prihody

Table 3. Biomarkers for later cardiac events

Variable Relative risk  95% CI p

Urinary IL-18* 1.15-3.77
Urinary NGAL*® 1.44 0.34-6.20 1.000

SCr (48 h)® 1.517 0.78-1.78 1.000




Urinary Biomarkers at the Time of AKI Diagnosis as
Predictors of Progression of AKI among Patients with
Acute Cardiorenal Syndrome Clin | Am Sov Nephral 11: 15361544, 2016

Chounbo Chen, ™" Niaobing Yang * Ying Led, = Yan Zha,® Huafeng Lio® Changsheng Ma ¥ Jiamwed Tran, ™ Pingyan Chen, ™
Trecheng Yang ¥ and Fan Fan Hoow™

Mocovy angiotensinogen nejlepsi prediktor letalniho AKI

AUC [959%C1) AUL [35%ET)

Sensitivity

0.4+
— uwAGT 078 (0.7140.85) 0. — whGT  08S (0.F7-0.93)
— uNGAL 074 (0UET0.83) — WNGAL 0.7% (0.69.0.88)
DIE_ - :'.' ull-18 073 iﬁ.ﬁl-ﬂ!t] i === yiL-18 078 [I].ﬁﬁ--ﬂiﬂ-]
— cinkcalmodsl .77 LTS-D.05) ' — clinical model 084 [0.75-0.93)
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Cardiorenal Syndrome: New Developments in the
Understanding and Pharmacologic Management

Andrew A. House
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Table 1. Pharmacologic and non-pharmacologic regimens for CRS discussed in this review

Dose/frequency

Adverse effects

Special consideration

harmacoloai
Loop diuretics

Dopamine

Starting 2.5 times dose of
chronic oral dose followed by
boluses at intervals of 6-8 h or
continuous infusion. If urine
output is <1 ml/kg/h, double

Electrolyte disturbances,
arrhythmias, hearing
impairment, tinnitus,
hematologic disorders,
dermatologic diseases,
tubulointerstitial

Need serial assessments
and dose adjustments
based on symptoms,
urine output and volume
status.

as necessary to a maximum of nephritis.
80-160 mg/h.
Intravenous: Tachyarrhythmias, Drug interaction with

5-15 pg/kg/min (increased
systemic vascular resistance at

>10 pg/kg/min).

headache, nausea,
cardiac ischemia, tissue
necrosis.

MAO-L

Dobutamine

Intravenous:

2.5-20 pg/kg/min (decreased
systemic vascular resistance at

<5 pg/kg/min).

Hypertension,
hypotension,
tachyarrhythmias,
headache, nausea, fever,
hypersensitivity.

Drug interaction with
MAO-I; contraindication
for sulfite allergy.

Levosimendan

Intravenous:

6-24 pg/kg over 10 min
followed by a continuous
infusion of 0.05-0.2 pg/kg/min,
adjusted according to response.

Hypotension, headache,
nausea, arrhythmias.

Avoid use with other
vasodilators; not
currently available in the
U.s.
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Table 1. Pharmacologic and non-pharmacologic regimens for CRS discussed in this review

Dose/frequency

Adverse effects

Special consideration

Nesiritide

Oral:

15 mg once daily; after at least
24 h, may be increased to 30 mg
once daily to a maximum of

60 mg once daily titrating at
24-hour intervals.

Hepatotoxicity,
hypernatremia,
hypersensitivity, nausea,
weakness, fever,
anorexia.

Do not use for more than
30 days due to the risk
of hepatotoxicity; do not
use with strong CYP3A
inhibitors; monitor
closely for rate of serum
sodium increase and
neurological status.

Intravenous:

2 pug/kg (bolus optional)
followed by continuous infusion
at 0.01 pg/kg/min.

Hypotension, rise in
serum creatinine,
headache, nausea,
hypersensitivity.

Blood pressure should
be closely monitored;
hypotensive effects may
last for several hours.

Sacubitril /valsartan

Oral:

Start with 49/51 mg (sacubitril/
valsartan) twice daily. Double
the dose after 2-4 weeks, as
tolerated by the patient.

Hypotension,
hyperkalemia,
cough, dizziness,
renal failure.

Do not use with an
angiotensin-converting
enzyme inhibitor; do not
use with aliskiren in
patients with diabetes;
avoid use with an

angiotensin receptor
blocker.
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RRT (UF, intermittent JIndicated whenrefractoryto  Volume depletion, Consultation with a
D, sustained medical therapy. ypotension, nephrologist s

ow-efficiency dialysis, Iypokalemiaand/or ~ appropriate before
continuous HD, ypophosphatemia (D). initiation.

Fluidand sodium | <L5to2.0g/dayofsodium, ~ Hypotension, [ndividualize based on
restriction <L.5t0 2.01/day of water. hyponatremia, RAAS ~ serum sodium level and

activation? diuretic resistance.
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Acute tubular necrosis
Acute pyelonephritis
Acute urinary obstruction

Acute heart
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Acute decompensation
Acute heart failure
lschemic insult
Arrythmias
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Sympathetic —
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\ vasoconstriction -
\ Electralyte, acid-base / A

Biomarkers
Troponin
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A BNP
: & coagulation imbalances :
. Hurmoral !
signaling Cytokine
R secretion
Caspase ,U_,,f{ﬁ s
activaticon y o
Apoplosis ------ J Caspase
L activation
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Endothelial
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Glomerular disease Pump failure
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Acute tubular necrosis Acute coronary syndrome
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omocysteinemia Left diastolic dysfunction
Chronic inflammation Decreased coronary perfusion

Inflammation
Coronary and tissue calcification

Genetic risk factors Biomarkers

Acquired risk factors Cardiac roponin

Primary nephropathy Natriuretic peptides

Diabetes mellitus Asymmetric dimethylarginine
Ischemia modified albumin
Acute phase proteins

Serum amyloid protein A
C-reactive protein
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Figure 4. Unadjusted Hazard Ratio for Death from Amy Cause, according to
Estimated GFR at Baseline.

The estirmated hazard ratio (middle curve) is shown with the 95 percent c
fidence limits (upper and lower curves).
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Table 2. Hazard Ratios for Death and Composite Outcomes According to the Estimated GFR and Creatinine Levels at Baseline.*

GFR, <45.0 ml/min/1.73 m% GFR, 45.0-59.9 mlfmin/1.73 m%; GFR, 60.0-74.9 ml/minf1.73 m?;
Creatinine, 1.7+0.4 mg/dl Creatinine, 1.3+0.2 mg/dl Creatinine, 1.1+0.1 mg/d|

Outcome (N=1644) (N=3218) (N=4105)
Death (%) 45.5 28.9 20.5

Unadjusted hazard ratio (95% Cl) 378 (339-4.21) 2.29 (2.07-2.53) 1.42 (1.28-1.58)

Adjusted hazard ratio (95% Cl)t 1.70 (1.50-1.93) 1.38 (1.24-1.54) 1.14 (1.02-1.27)
Composite end point (%6)§ 59.9 44.1 34.3

Unadjusted hazard ratio (35% Cl) 2.94 (2.7-3.2) 1.92 (1.78-2.08) 1.33 (1.23-1.44)

Adjusted hazard ratio (95% Cl)i 1.49 (1.35-1.65) 1.26 (1.16-1.37) 1.10 (1.02-1.19)

GFR, >75.0 mlfmin/1.73 m?;
Creatinine 0.9+0.1 mg/d|
(N=5560)

14.1

1.0t

26.5
1.07
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Ve studii EMPA-REG Outcome | empagliflozin KV morbitidu, KV a
celkovou mortalitu i hospitalizace pro srdecni selhani

A Primary Outcome B Death from Cardiovascular Causes
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Noveé vznikla nebo zhorsujici se nefropatie
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Months

No. of patients
Empagliflozin 4124 3994 3848 3669 3171 2279 1887 1219 290
Placebo 2061 1946 1836 1703 1433 1016 833 521 106




Tvrdy“ renalni endpoint

Zdvojnasobeni sérového kreatininu, zahajeni nahrady funkce ledvin nebo
smrt v disledku onemocnéni ledvin
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1 1 | | | | | | 1 1 1 1
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Months

No. of patients
Empagliflozin 4645 4500 4377 424] 3729 2715 2280 1496 360
Placebo 2323 2229 2146 2047 1771 1289 1079 680 144
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A Death from Cardiovascular Causes, Nonfatal Myocardial Infarction, or Nonfatal Stroke B Death from Cardiovascular Causes
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Figure 2. Cardiovascular Outcomes in the Integrated CANVAS Program.

The primary outcome was a composite of death from cardiovascular causes, nonfatal myocardial infarction, or nonfatal stroke. The hazard ratios and 95% confidence intervals for
the primary outcome and the components of the ocutcome were estimated with the use of Cox regression models with stratification according to trial and history of cardiovascular
disease for all canagliflozin groups combined versus placebo. Analyses are based upon the full, integrated data set comprising all participants who underwent randomization. The
inset in each panel shows the same data on an enlarged y axis.



Camnmnagliflo=imn and Cardiovascular
and Rermnal Events i Type 2 IDiabetes

Bruce NMNeal, A _ B, Ch_ B, Ph_ Io>o., Wwilado Perkowic, M1 _B., B. S, Ph_[>_
Kermmeth “WwWwW_ Phflabhaffey, P _ ., Dick de FTecuuw, P _ ., Ph_ D, Greg Fulcher, BDAa_ >,
Moo= Ercormndowa, P oo, Ph.>D., Wwayrne Shaw, D.S_ L., SSordormn Law, Ph.[>_,

rMelhuwal Desai, PO ., amnmnd Dawid R, vMlatcthevers, ID>D_.Phil., BE. PN, B_ k.,
for thire OO rdWwWooaADsS Progsrarmm  Collaboratiwvwe S rowa (o=

] ) . . . L. o This article was published on June 12, 2017,
Canagliflozin snizil hospitalizace pro srdec¢ni selhani, at NEJM.org.

ale neovlivnil celkovou mortalitu

Hazard ratio, 0.67 {95% CI, 0.52-0.87) : Hazard ratio, 0.87 (95% Cl, 0.74-1.01)

Placebo

Canagliflozin

Canagliflozin

T T T T T T T T T T T T T T 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 26 52 78 104 130 156 182 208 234 260 286 312 338

Patients with an Event (%)

&
€
£
]
s
=
=
=
a
8
&

T 1 T T T T

e —
T T 1 1 T T T T T T T T T T T T T T T T
26 52 78 104 130 156 182 208 234 260 286 312 338 26 52 78 104 130 156 182 208 234 260 286 312 338
Weeks since Randomization Weeks since Randomization

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 1504 532

C Progression of Albuminuria D Composite of 40% Reduction in eGFR, Requirement for Renal-Replacement Therapy,
or Death from Renal Causes
100+ Hazard ratio, 0.73 (95% CI, 0.67—0.79) 100+ 12 Hazard ratio, 0.60 (95% Cl, 0.47—0.77)
90| 90 P
£ 80 T 80 J
E 70 e 70+ 5
< S 4
& 60| G 60— 3
= = 2 . .
'FT 50 Placebo -.Ft 50 é Canagliflozin
= = T I T T T T T T T T T T T T
2 |- N 0 26 52 78 104 130 156 182 208 234 260 286 312 338
S 30+ 5 304
k=1 Canagliflozin =
£ 204 S 204
10 10 R
o T T T T T T T T T T T T T o T T T T T T T T T T T T T
o 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
Weeks since Randomization Weeks since Randomization
Mo. at Risk Mo. 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




Canagliflozin and Cardiovascular
and Renal Events in Type 2 Diabetes

Bruce MNeal, M. B., Ch.B., Ph.D., viado Perkowvic, MB., B.S., Ph.D.,
Kernnmneth W. Mahaffey, M. D., Dick de Zeeuw, M.D., Ph.D., Greg Fulcher, M .D_,
MNgozi Erondu, MDD, Ph_ D, Wayne Shaw, D.S_ L_, Gordorn Law, Ph_.D_,
Mehul Desai, M .D., and Dawvid R. Matthews, D.Phil., B.pn ., B.CTh.,
for thhe CAMNWAS Program Collaborative G roup™

This article was published on June 12, 2017,

Canagliflozin snizil riziko progrese albuminurié

C Progression of Albuminuria

100
90—
80—
704
60—
50— Placebo

Hazard ratio, 0.73 (95% Cl, 0.67-0.79)

40—
30+ r
20+ — —
10

0 T | | | 1 T T T | | | 1 T
O 26 52 78 104 130 156 182 208 234 260 286 312 338

Weeks since Randomization

Canagliflozin

Patients with an Event (%)

MNo. at Risk
Placebo 3819 3473 3096 2700 1le90 877 724 652 626 565 548 485 303 &7
Canagliﬂcrzin 5196 4791 4475 4027 2968 1951 1730 1593 1528 1408 1354 1213 775 185



Canagliflozin and Cardiovascular
and Renal Events in Type 2 Diabetes

Bruce MNeal, M. B., Ch.B., Ph.D., viado Perkowvic, MB., B.S., Ph.D.,
Kernnmneth W. Mahaffey, M. D., Dick de Zeeuw, M.D., Ph.D., Greg Fulcher, M .D_,
Ngo=zi Erondu, M. D., Ph_. D, Wayne Shaw, D.S_ L., Gordorn Law, Ph_.D_,
Mehul Desai, M .D., and Dawvid R. Matthews, D.Phil., B.pn ., B.CTh.,
for thhe CAMNWAS Program Collaborative G roup™

This article was published on June 12, 2017,

Canagliflozin snizil riziko snizeni eGF 0 40% nebo ESRD * "M

D Composite of 4026 Reduction in eGFR, Requirement for Renal-Replacement Therapy,
or Death from Renal Causes

100 10—

9 _ Hazard ratio, 0.60 (95% Cl, 0.47-0.77)

90— 8 —
— 7 —
R 80— E_ Placebo
E ?ﬂ— 4_ ’_/_J_r
L 60— 34
E 50— %: _-Eanagliﬂnzin
'E 4{}_ ﬂ I ] I | I | ] I 1 T I ]
= 0 26 52 78 104 130 156 182 208 234 260 286 312 338
= 30—
=
S 20+

10 i

0 T I I# : |

T T |
0 26 52 78 104 130 156 182 208 234 260 286 312 338

Weeks since Randomization

MNo. at Risk
Placebo 4347 A287 4227 4151 3029 1674 1274 1253 1229 1202 1173 11482 819 229
Eanagliﬂazin 3795 5737 5664 5578 4454 3071 2654 2623 2576 2542 2495 2450 1781 493
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Neurohormonal stress

inflammation
Hemodynamic changes
Hypoperfusion
+Perfusion pressure
4RVR
Systemic diseases Ischemia/reperfusion

Diabetes Hypora
Amylaiciosis Opddative stives gl damage/dysfunction
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Exogenous toxins
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Monocyte activation
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Table 2 §Consensus criteria for organ involvement

Organ

Kidney
Heart

LIVET

Nerve

Gastrointestinal
fract

Lung

Soft tissue

Diagnostic criteria*

24-hour urine protein >0.5 g/day, predominantly albumin

Mean LV wall thickness =12 mm in diastole on echocardiography (no other cardiac cause)
Elevated NT-proBNP (>332 ng/L) in the absence of renal failure or atrial fibrillation

ACPdUITIEYdY WILT Widl IVED SPdll =T UTEIT UIE dUSENLE U Ticdi L Tdiure ul
alkaline phosphatase >1.5times institutional upper limit of normal

Peripheral: symmetric lower extremity sensorimotor peripheral neuropathy
Autonomic: gastric emptying disorder, pseudo-obstruction, postural hypotension, erectile dysfunction (males), voiding dysfunction unrelated to direct organ
infiltration

Direct biopsy verification with symptoms

Direct biopsy verification with symptoms or
Radiographic pattern of interstitial infiltration

Macroglossia

Arthropathy

Claudication, presumed vascular amyloid

Skin lesions

Myopathy by biopsy or pseudohypertrophy of muscle
Lymphadenopathy (may be localised)

Carpal tunnel syndrome
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Relativné nizka voltaz EKG s tézkou hypertrofii LK a abnormalitami na MRI
vysSetreni
A ECG
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Infiltrace srdce amyloidovymi fibrilami

Amyloid fibril infiltration

Circulating free light chains.

Cardiomyocyte apoptosis

CLINT
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Treatment Mechanism of action Clinical outcome

Plasma cell-directed || Eliminate the production of amyloidogenicLC  Patients with advanced cardiac amyloidosis often die despite HR, whereas patients with less severe

therapies cardiac involvement may experience rapid improvement in cardiac biomarkers and cardiac function
when FLC can be reduced by 50%-90%’

Cardiac support || Ameliorate symptoms of heart failure while ~ Patients with isolated cardiac deposition of amyloid may respond best to transplantation, but these
therapies and/or hear™ patient s treated with other therapies or freatments are supportive and not disease modifying
fransplantation awaiting heart transplantation

Amyloid-directed | Inibit amyloid fibril formation or neutralise and Published cinical trial data have demonstrated cardiac and other organ responses with anti-LC® and
therapies Clear circulating and deposited LC aggregates anti-SAP" immunotherapy
Preliminary data suqgest a potential survival benefit of doxycycline




Zavery

1. Pacientli s CRS1 a CRS 2 pribyva — AKl a CKD
maji nepriznivy vliv na prognézu pacientu

2. Postizeni srdce u CKD5 (CRS4) ma velmi
zavaznou prognozu

3. AL amyloidéza muze byt pfri¢inou CRS5 —
postizeni srdce vyrazné zhorsuje prognozu
pacientu

4. Casna diagnostika a Iééba by méla prognézu
pacientu s CRS zlepsSit




