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Ketone bodies Fatty acids

ACAC-CoA -
O + 2
| AQAC =
acetone BHB
H3C CH3 l |
Acetone e l;m:: i % §
@) @)
)]\/”\ ACAC, BHB 9ucose
HSC OH Pyruvate :
Acetoacetic acid Y Y - 2
l\
OH O l | 2
/k/u\ JSuccinul-COA‘— A J \\ i
., TCA | 2
HaC OH 3-OHB tvori g
w

‘(
|
ACAC ‘KSuccinat NN \\ ]
(R)-beta- 80% ketolatek \%M-ﬂm g %’%‘/
ic aci v krvi o 'H‘bos

Hydroxybutyric acid

l\/

IKE
M



>

P-3-OHB (mM)
1 3 4

L]

2

EFEKT 3-OHB u CHSS

Changes in 3-OHB levels during study 1 B Changes in cardiac output during study 1
ol -
=~
-
e
3
g w
3
o
Infusion: T Infusions N I T ! Infusic
itated Crossing-over terminated m Crossing-over ;rfrru:r‘\‘:"n:d
0 30 60 120 180 210 240 300 360 0 30 60 120 180 210 240 300 360
Time (minutes) Time (minutes)
[—#— Piacebo > 3.0H8  —@— 3-0HB > Placebo | [—#— Placebo > 3.0H8  —@— 3.0HB > Placebo
c Increase in cardiac output from placebo
to 3-OHB infusion at each infusion rate
o | p<0.001
£ —p0007
2
§~
3
g : 4 p<0.001
®
8
E Do
2
S0
i°
°

Nielsen et al., Circulation. 2019;139:2129-2141

07 33

16
Mean P-3-OHB level (mM)
[0 increase in cardiac output =t SEM

& Cardiac Output (L/min)

Changes in Cardiac Output A Cardiac output
as AUCq 180 min
oot P=0.044
200 —
H
2 1504 e
S .
o
Y 100
3 H
§ 50 .
o -
8 05 3.
5 .
~0.50+ a -50 4 @ :
-
i T T ~Y ™ T - | T - B[ e —— e ——
© 60 120 180 380 420 480 540 Ketone Placebo
Time (min) Ester

- -# Placebo — Ketone Ester

Berg-Hansen et al., JACC HF. 2023



Cil studie

= Overit akutni hemodynamicky efekt mirné ketozy navozené p.o.
podanim 3-OHB u pacientt s dekompenzovanym CHSS a zavedenou

inotropni lécbou pro syndrom nizkého srdec¢niho vydeje
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Zarazovaci kritéria:

- Anamnéza CHSS nejméné 1M

- EFLK <35%

- Dekompenzace se LCOS

- Inotropni podpora >24h

Studijni protokol
)
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ADHF
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(NCT04698005 - ,,KADHEF*

Randomization Study intervention
KE (n =10) (3x 25g of KE vs. 3x placebo)
VS.
placebo (n =10) i i ﬁ
-3.4 £1.6 days oh 3h 6h oh 24h

1 1 1 1
Guideline-directed therapy of acute HF including milrinone 0.05 ug/kg/min

SG catheter (CCO) Continous CO + bolus TD 4 1h -
3-OHB, lactate, glucose, pH, K+ [I]]]]]II:I:I:I:I:I
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| rewin-zy | omin=i) | fcebon-1g
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Age, years

Female gender

Non-ischemic cardiomyopathy
INTERMACS class, 1-7

Atrial fibrillation during study
Diabetes mellitus on medication
Charlson comorbidity index
ACEI/ARB/ARNI

Betablocker

MRA

Gliflozin

Furosemide daily dose, mg

LV ejection fraction, %

LV diastolic diameter index, mm/m2
Glomerular filtration rate, ml/min
Creatinine

Urea

Aspartate aminotransferase, pkat/L

Alanine aminotransferase, pkat/L

Gamma glutamyl transferase, pkat/L

Bilirubin, umol/L

Studijni soubor

57+8 58+ 7 56+ 8
18 (90) 8 (80) 10 (100)
16 (80) 7 (70) 9(90)
3[2; 4] 3[3; 4] 3[2; 3]

2 (10) 0(0) 2 (20)

7 (35) 2 (20) 5 (50)
2011 22+1.0 1.7+1.3
10 (50) 3(30) 7 (70)

11 (55) 5 (50) 6 (60)

16 (80) 8(80) 8 (80)

12 (60) 5 (50) 7 (70)
180 + 100 140 + 81 221 +105
21+4 21+-4 21+3
348+4.4 35.8+4.7 33.8%4.1
48+ 22 57 +24 38+16
140 + 63 108 + 33 171£71
15.9 £ 10.0 12.7 +8.4 19.1+10.8
0.9 [0.4; 3.0] 0.7 [0.4; 3.5] 1.0 [0.9; 2.3]
1.3[0.4; 3.4] 1.8 [0.4; 8] 1.2 [0.5; 2.5]
2.4[1.7; 4.6] 2.6 [1.9; 5.2] 2.1[1.5; 4.1]
38+19 37+16 3923

0.5
0.6
0.8
0.5
0.4
0.3

1.0
1.0
0.6
0.072
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0.053
0.021*
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0.8

VétsSinou pokrocilé CHSS
15 (75%) podstoupilo OTS
a/nebo LVAD béhem 1 mésice
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OHB (mmol/L)

FARMAKOKINETIKA 3-OHB

3-OHB concentration Namérené koncentrace 3-OHB:
251
201 baseline 0.3+0.2
= Max 2.4+0.7
1.01
0.5 o @ 24h 0.5+0.2
o 1 2 3 4 5 6 1 8 9
Time (h)

.....

== 3-OHB (n=10) == Placebo (n=10)

Vrchol koncentrace 1.5 + 0.5h po podani roztoku
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OHB (mmol/L)

HEMODYNAMICKY EFEKT KETOZY

3-OHB concentration
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— 3-OHB (n=10) — Placebo (n=10)

Absolute change of ClI (L/min/m2)

Cardiac index
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Max. vzestup SV (@4.2 £ 1.2): +30+ 14 ml

Absolute change of SV (ml)

Stroke volume

0 1 2 3 4 5 6 7 8 9

Max. vzestup CO (@4.2 £ 1.2h): +2.6+ 0.9 L/min (60 + 24%)
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LABORATORNI ZMENY

CRP, mg/L 26+ 23 37+33 25+21 3734 23+18 36 +33 22+16 35+31
IL-6, ng/L 25+12 34 +26 24+11 39+35 27+16 48 £ 51 27 +£15 42 +34
SVO2 50+6 55+7 63+ 7t 56+ 7* 59+7 56+9 63+6 59+6
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oH 7.49+0.03 7.47 +0.04 7.49+0.05 7.49+0.03 7.48+0.03 7.47 +0.07 6251 6248%
T 0.07 61+9%
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55.01 55+7% S67%
MY 7.6+1.7 84422 73+13 86+21 80+24 72+19 69+08 7.5+18 e
0 1 3 9 24
BNP, ug/L 19413 28+19 17412 29419 17413 29+19 18+14 28+19 Time (hours)
hs-TnT, ng/L 80+49  104+61 80+49  105+63 77+43 115479 74+38 114480 4 KE (n=10) 4 Placebo (n=10)
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Relative change from baseline (%)

RELATIVNI ZMENY

3-OHB Lactate K+
6004 ** 50- 0 i .
L
400- 25 1 ’-h &I )
200+ 0 T lI_P 4
0 =3 é-I-:E__zs_ 61 =
Cl SV SVR
60_ . *k*k - *kk 0
T 60+ {J
10
40 - ] *
40 * 20- T
201 | L. 1-‘ : 201 |- [, -30-
0 {] LJDETEI_ 0 0 | L '40'~i I[
3h 9h 24h 3h Oh 24h 3h 9h 24h

active

control

IKE
M



A CO (L/min)
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ZMENA KONCENTRACE 3-OHB vs.

Cardiac output

® 3-OHB (n = 98): r = 0.58, p<0.001
A Placebo (n=100):r=0.1,p=0.2
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ZAVER

* Navozeni mirné ketézy podanim 3-OHB vede k vyznamnému prechodnému

zvyseni srdecniho vydeje i pres zavedenou inotropni podporu

* Nadeéjny terapeuticky pristup k lIécbé akutniho srdecniho selhani

=> “metabolo-inotropni podpora“

IKE
M



