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1KE  Zotaveni tepove frekvence
M (heart rate recovery)

s Rychlost poklesu tepoveé frekvence po ukonceni zateze

s Reflektuje aktivitu parasympatiku (n. vagus)
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Borlaug, Melenovsky et al, Circulation, 2006



IKE
M

5713
asymptom.
0sob

mzatézovy test
(1967 a 1972)

mdoba sledovani
23 let

81 nahlych umrti

Heart rate recovery

u zdravych osob

Variable

Resting heart rate »75 beats/
minute{

Univariate analysis

Multivariate analysis

Increase during exercise
<39 beats/minute}

Univariate analysis

Multivariate analysis

Decrease at 1 min after cessa-
tion of exercise
<25 beats/minutef

Univariate analysis

Multivariate analysis

Death from Any Cause

(N=1518)

Relative Risk
(95% CI)

1.31 (1.20-1.74)
1.89 (1.60-2.24)

2.13 (1.73-2.52)
1.51 (1.26-1.81)

1.54 (1.30-1.84)
1.27 {1.06-1.53)

P Walue

=0.001
<0.001

=0.001
<0.001

<0.001
=0.001

Sudden Death from
Myocardial Infarction
(N=281)

Relative Risk
(953 CI) P Value

3.92 (1.91-8.00) =0.001
3.46 (1.00-7.44) 0.001

6.18 (2.37-16.11) =0.001
398 (1.49-10.61) 0.006

2.20 (1.02-4.74) 0.04
2.06 (0.92-4.59) 0.08

Jouven et al., N Engl J Med, 2006



IKrE Parasympatikus u srdecniho selhani

Heart failure
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IKE, Heart rate recovery
M u srdecniho selhani

HFrEF pacienti
s EF LK 24,5%

m 87% pac. léCenych
ACEI/ARB

—— HRRec = 10
204 HRRec 5-9
—— HRRec < 4

Estimated Survival Probability (%)
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Kubrychtova et. al, Eur J Appl Physiol, 2009



IKE

M u srdecniho

Estimated Survival Probability (%)
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IKE, Kardioakcelerace a srdeéni

M

Predicted event rates (%)

selhani (HF-ACTION)

All-cause mortality rates at 24 months

Unadjusted

3

1

1

1

4

4

1 \
2’: \

] \

1 \

]

1 \

3 \

] N\
1+ %

] ~

] ~

1 ~

4 -~ -
4 o il (NP S RIORN ORI | St G R
]
e e e o sy i <y g s .
IYTYT'TTII]TITIIIV'l!'llTlITIIT'YTIV‘IYlTl'l'I'lfTTT“l1IT]"ITIIUVY"'YIII
0.0 0.1 0.2 0.3 04 05 0.6 0.7 0.8 0.9 1.0 1.1 12 1.3 1

Chronotropic index

(HRpeak exercise ~— HRTE’SL“)
(220 — vék — HR;¢5¢)

Cl =

A4



IKE, Wilkoffav model
M metabolicko-chronotropni zavislosti

m Popisuje akceleracni cast zatezoveho testu

s Vztah mezi tepovou rezervou pfi zatezi a metabolickou
rezervou je linearni (metabolic- chronotropic relation,
MCR slope)

s U zdravych jedincu (MCR slope je cca 1)
MCR slope < 0,8 — chronotropni inkompetence

Wilkoff et. al, Journal of Electrophysiology, 1989



1Kk, Wilkoffiy model
M metabolicko-chronotropni zavislosti
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Hl%F Cile prace

= Analyzovat metabolicko-chronotropni zavislost
(kardioakceleraci) u adekvatné IéCenych pacientu se
srdeCnim selhanim

= Analyzovat zotaveni tepové frekvence

= Analyzovat prognostickou ulohu obou parametru



Kk

78 pacientu +
25 kontrol

97,4% beta-blok.
92% ACEI/ARB
83,3% MRA
30,8% ICD

23,1% BIV-ICD

Pacientl a kontroly

Charac teristic Controls (m = 25] HF(m = T&) p-Yalue
Age (yrs) 503 1+ 78 524 + 81 026
Male gender (%) BR.OX B5.0% 0.7s
Body mass index (kg. m—~) 24 4+ 25 275 4+ 40 027
Heart failure and comsorbidities
Ischemic HF cause (%) - 47 4% ) M
HF duration [yrs) - 57 4 66 =i i]]
NYHA class 10+ 00 27 4+ 06 ), (M1
Diabetes mellitws [X) 0 28K ), (M1
eGFR (ml/5'1.73 nr) 152 4+ 025 1.18 + 033 <L
Candiar firmction
Resting heart mte [min ") M3+ 93 e+ 17 000
Sysolic/diastolic BP fmmHg ] 120 + 1684 £ 12 110 £ 17 000 00T
M+ 1
LV ejection fraction "] 60+ 0 2354+ 63 < LI
LV end-diastolic dimension [ram | O3 4+ 52 708 + B8 =i
Therapy
Beta-blocker therapy and dose [0-3) 0.0 974%. 14 £ 0.7 <0 01
ACEi/ARE therapy 0 OrE ) M1
Fumsemide thempy and daily dose (mg) LI 95K, B03 4 673 <10 M1
Mineraboo ticoid receptor antagonist LI 833 1L M1
Cardiopulmonary exercise
Sysolicdiastolic BP at peak exercise fmmAg) 194 + 2792 214 124 £ 2475 4 13 <0ubDI1
Heart rate at peak exercise [min—") 161 + 16 125 + 20 < (LI
Peak VO, (ml kg~ " min~"] 217 15+ 4 ) M1
VEARCO, slope 243 5+ 10 < LI
Peak respiratory guotient 1.13 &+ 008 1.12 £ 010 G2
Devices
BiV-pacemaker LI 26% o LN
D 0 J0EE « (LM
BiV-1CD 0 231% «< (LM



IKE

Pacienti
M

s Doba sledovani: 1269 * 933 dni

m Preziti (bez OTS/LVAD): 23 pac. (29,5%)
s Umrti bez transplantace: 21 pac. (26,9%)
s Transplantace v urgentnim poradi: 18 pac. (23,1%)
s Transplantace v normalnim poradi: 5 pac. (6,4%)

s Implantace mech. srdecni podpory: 11 pac. (14,1%)



IKE
M
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IKLE Kardioakcelerace a decelerace

M
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Hl%F Asociace s klinickymi parametry

Correlations between MCR slope, HRR and selected clinical variables.

Heart failure

MCR slope HRR

r p r p
Peak VO, +0.50 <0.0001 +0.47 <0.0001
VE/NVCO, slope —0.29 0.009 —0.31 0.006
Exerase duration +0.43 <0.0001 +0.28 0.01
Furosemide daily dose —0.28 0.01 —0.31 0.007
Beta-blocker dose —0.24 0.036 +0.01 0.92
NYHA —0.28 0.01 —0.19 0.09
HF duration —0.25 0.03 —0.03 0.78
eGFR +0.17 0.13 +0.39 0.0005
Age +0.06 0.59 —0.28 0.01
Body mass index —0.16 0.16 —0.31 0.007

N

kardioakcelerace kardiodecelerace



1KE Prognosticka role MCR
M slope a HRR

s Logisticka regrese:
MCR slope je signifikantni prediktor neprizniveho vyvoje,
p= 0,015
HRR nikoliv, p= 0,19

= Coxuv model:
MCR slope je signifikantni prediktor nepfriznivého vyvoje,
p= 0,02
HRR nikoliv, p= 0,14



IKE
M

ROC analyza
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Hl%F Prognosticka role MCR slope

Survival
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Ik Coxuv model

M

Hazard |95% interval P
ratio spolehlivosti
MCR slope 0,25 0,075-0,82 0,02
MCR slope adjustovano na: 0,19 0,036- 0,95 0,04
EF LK, Na, sTK, eGFR
MCR slope adjustovano na: 0,23 0,054- 0,093 0,04

EF LK, Na, sTK, eGFR + NT-proBNP




H§;F Zaver

Wilkoffiv model: metabolicko-chronotropni zavislost je
mozné spoditat prakticky u vSech pacientu

Nevyzaduje dosazeni maximalniho stupne zateze —
metabolicko-chronotropni zavislost je linearni behem celé
doby zateze

Kardioakcelerace (nikoliv kardiodecelerace) je u adekvatne

lé€enych pacientu se srdeCnim selhanim vyznamny prediktor
nepriznivého vyvoje



Hl%F Klinicka implikace

s adekvatne léceni pacienti s ChSS maji snizenou aktivitu
parasympatiku

m ... coz se ale zrejmé nevede k horsi prognoze

s Ma tedy smysl terapeuticky intervenovat parasympatikus?



IKE  NecTAR-HF

M

n Cil: zjistit efekt stimulace vagu
(stimulace parasympatiku)

= Primarni end-point: Reverzni
remodelace LK
(LVESD po 6 mésicich terapie)

s BB: 94%, ACEI: 84%, ARB: 27%,
MRA: 68%, ICD: 81%, CRT: 8%

s Kompletné neutralni
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Zannad F et. al, Eur Heart J, 2015



