FAKULTN I J NEMOCNICE OSTRAVA

ZDATNOST AUTONOMNI REGULACE URCUJE VSE

-1 ZVLADNUTI KRITICKEHO STAVU

Petr Reimer, KARIM, FNO
Sepse 2017, ngc,;r"éf\{‘_ai_ |




AUTONOMNI NERVOVY SYSTEM — reguldtor HOMEOSTAZY
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Parasympathetic

Homeostaza

dynamickd rovnovaha vnitrniho
prostfedi, jez je nezbytnou
podminkou fungovani  zivych
organismu, a kterd je neustdle
modifikovana vnitfnimi a vnéjsimi
stimuly

W.B. Cannon ,1932




NEURO — IMUNITNI PROPOJENI
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AUTONOMNI ZDATNOS T = FYZIOLOGICKE REZERVY

Autonomni dysfunkce

— zhorsena adaptabilita na zatéz

— komplikovanéjsi prubéh

— rizikovy faktor




HEART RATE VARIABILITY = , okno“ do autonomni
nervoveé regulace

- podstata

ANS ma tonicky vliv na cilové organy + osciluje v zavislosti na
meénicich se podminkach, které se v kardiovaskularni systému
projevuji fluktuaci mezi dvéma srdecnimi stahy

- moznosti
linedrni / nelinearni; kratkodobé / dlouhodobé
-> problémy

inter / intra individudlni variabilita; standardizace; normativni
h O d n Oty Furopean Heart Journal (1996) 17, 354-381

Guidelines

Heart rate variability

Standards of measurement, physiological interpretation, and
clinical use

Task Force of The European Society of Cardiology and The North American
Society of Pacing and Electrophysiology (Membership of the Task Force listed in
the Appendix) —




VYVOJ PROBLEMATIKY VYZNAMU AUTONOMNI REGULACE

A MERENI HRV

- HRV méreni od 80. let 20. stoleti
kardiologie (Kleiger 1987 — predikace mortality po IM) = neurologie = psychiatrie
— diabetologie

— chronické onemocnéni = stupen autonomni dysfunkce ( A Diabetes mellitus a DAN)

— Ceska stopa — Olomouc ( prof. Opavsky, doc. Salinger, doc. Stejskal, dr. Metelka)

— stoupajici zajem ——
Heart Rate
‘ Varlablllwy ‘
Number of HRV 269 2574 5115 }

publications




AUTONOMNI NERVOVA REGULACE a KRITICKY STAV

SIRS — SEPSIS - MODS

,A basic feature of the healthy human body is a continuous
communication between all vital organs through signals of
the autonomic nervous system.”

Crit Care Med. 19595 Jul24(7:1107-16.

Uncoupling of bioclogical oscillators: a complementary hypothesis concerning the pathogenesis of
multiple organ dysfunction syndrome.

Godin PJ', Buchman TG.

- ,0scilace” = variabilita / nepravidelnost + nepredvidatelnost /
ne — linedrnich systéml - , rezervy = zdravi“

Crit Care Clin. 2008 Jan;24(1).145%-83, ix. doi: 10.1018/.ccc. 2007.10.003.
The alteration of autonomic function in multiple organ dysfunction syndrome.
Schmidt H', Hoyer D, Wilhelm J, Séfflker G, Heinroth K, Hottenrott K, Said SM, Buerke M, Milller-Werdan U, Werdan K.

- redukovand HRV (A v parasympatické sloZce - | anti-inflammatorniho reflexu)
= autonomni dysfunkce - prediktor mortality




AUTONOMNI NERVOVA REGULACE a KRITICKY STAV

Can .J Physiol Pharmac ol. 2009 Apr87(4).266-T4. doi: 10.1138M08-012.

Impaired regulation of cardiac function in sepsis, SIRS, and MODS.
Werdan K', Schmidt H, Ebelt H, Zorn-Pauly K, Koidl B, Hoke RS, Heinroth K, Miiller-Werdan U.

—» endotoxin interaguje s HCN kanaly na pacemakerovych bunkach a vede senzitizaci k
sympatiku

M1 agonist-responsive
chalinergic brain network —
Mature. 2002 Dec 15-26,420(6517).853-5.

The inflammatory reflex.

Dorsal motor nucleus

Tracey KJd'.
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AUTONOMNI NERVOVA REGULACE a KRITICKY STAV

POZNAMKY

A mnoho studii > , HRV = |, outcome

ALE ruznd metodika (zpUsob analyzy + délka méreni) + vysoké rozmezi hodnot

+ relativni a LN hodnoty
PROTO maximalné redukovana (vymizela) HRV pri jakémkoliv typu méreni
v absolutnich hodnotach je signifikantni pro horsi pribéh ¢ehokoliv

A posouzeni weaningu ?

Crit Care. 2014 Jan 23;18(1:R21. doi. 10.1188/cc 13705,
Application of heart-rate variability in patients undergoing weaning from mechanical ventilation.

Huang CT, Tsai YdJ, Lin JW, Ruan 3%, Wu HD, Yu C.J.

-» respiracni sinusova arytmie + vysledek viz vyse




AUTONOMNI NERVOVA REGULACE a KRITICKY STAV

POZNAMKY

A posouzeni bolesti ?

PLoS Dne. 2016 Jan 25,11(1.e0147720. doi. 10.1371/journal pone. 0147720, eCollection 2016.
Measurement of Heart Rate Variability to Assess Pain in Sedated Critically lll Patients: A Prospective
Observational Study.

Broucgsault-Dédrie 1 De Jonckheere J2 Jeanne M= Nseir 549,

- bolest dle WHO definice je subjektivni viem

-» vsichni“ pacienti maji vstupné néjaky stupen autonomni dysfunkce
-> fizena ventilace

- ANl index - relativni Cislo

- vysledek objektivizace bolesti ?







PREDOPERACNI ZHODNOCENI AUTONOMNI ZDATNOSTI — VLASTNI ZKUSENOSTI

Dimea Group Olomouc — DiANS PF8 2011
doc. Ing. Jifi Salinger, CSc.




PREDOPERACNI ZHODNOCENI AUTONOMNI ZDATNOSTI — VLASTNI ZKUSENOSTI
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PREDOPERACNI ZHODNOCENI AUTONOMNI ZDATNOSTI — VLASTNI ZKUSENOSTI

predbéina analyza vysledkd

1 Baseline Characteristics 0
CAR NCAR p-value adj. p-value

General characteristics:
n 23 30
Age [vears] 64.8+-84 6544+-82 NS NS
Sex [MM % (n)] 0% (16) 73%(22) NS NS
Body weight [kgl 80.4+-13.3 B81.5+-11.2 NS NS
Height [cm] 1723484 17224886 NS NS
BMI [kg/m2] 27+-3.5 2T7.74+-38 NS NS
BSA [m2] 1.9+-0.2 24+-0.2 NS NS
Medical conditions:
Hypertension [ves % (n)] Bl % (14) &83% (25) NS5 NS
THD [yes % (n)] 9% (2) 27 % (8) NS NS
Heart failure [ves % (n)] 0 % (0) 7 % (2) NS NS
MI [ves % (n)] 0 % (D) 20 % (8) 0.0303 NS
Atrial Mbriation ves ¥ ) 13 % (3) 10 % (3) NS NS
Diabetes [yes % (n)] 4 9% (1 37 % (11) 00071 NS
Renal failure [ves % (n)] 0 % (D) 7% (2) NS NS
COPD [ves % (n)] 4 9% (1) 17 % (3] NS NS
Hyperlipidaemia [yes % (n)] L7 % (4) 60 % (18) 0.0022 NS
Medication:
Beta-blockers [ves % (nl] 43 9% (10) 20% (12) NS NS
ACEI [ves % (n)] 30 % (7) 37 % (11) NS NS
AT-II antagonist [ves 3 (n)] 4 9% (1) 20 % (6) NS NS
Calcium-channel blocker [ves % (n)] 17 % (4) 40 % (12) NS NS
Diuretics [yves % (n)] 22 % (5) 27 % 18) NS NS
Agpirin [ves % (n)] 13 % (3) 27 % (8) NS NS
Anti-coagulants [ves % (nl] 4 9% (1) 17 % (5] NS NS
PAD [yes % (n)l] 0 % (D) 23 % 17) 0.0148 NS
Inzulin [ves % (n)] 0 % (0) 10 % (3) NS NS

Statins [yes % (n)] 13 % (3) 47 % (14) 0.0163 NS




PREDOPERACNI ZHODNOCENI AUTONOMNI ZDATNOSTI — VLASTNI ZKUSENOSTI

predbéina analyza vysledkd

v

CAR. NCAR p-value adj. p-value
Operative characteristics:
ASA 2.24+-0.4 2.6+-0.6 0.0174 NS5
- ASAIL [ves % (n)] 78 % (18) 47 % (14) 0.0255 NS
- ASAIIL [yes % (n)] 22 % (5) 47 % (14) NS NS
- ASATV. [yes % (n)] 0 % (0) 7 % (2) NS NS
Malignancy [ves % (n)] o1 % (21) 97 % (29) NS N5
Type of surgery:
- Colon resection [yes % (n)] 57 % (13) 47 % (14) NS NS
- Low anterior resection [yes % (n)] 43 9% (10) 53 % (18) NS NS
Minimally invasive [yes % (n)] 91 9% (21) 67 % (20) 0.0480 NS
Epidural [ves % (n)] 87 % (20) 73 % (22) NS NS
Duration of anesthesia [min] 211.5+-64.8 213.3+-60.1 NS NS
Duration of surgery [min] 189.6+-63.5 151.7+-558.5 NS NS
Blood loss [mil] 2689.6+-174.5 541.7+-541.9 NS5 NS
PRBC [yes % (n)] 0 % (0) 17 % (5) NS NS
FFP [yes % (n)] 0% (0) 17 % (5) NS NS
Intraoperative fluids [ml] 2289.6+-493.1 2256.7+-558.1 NS NS
Urine output [ml] 458.1+-254.9 510+-242.6 NS NS
Patients needing vasoactive drugs [ves % (n)] 17 % (4 80 % (24 0.0000 0.0004
Dobutamin [yes % (n)] 13 % (3) 33 % (10) NS NS

Noradrenalin [ves % (n)] 9% (2) 73 % (22) 0.0000 0.0002




J' HRV = hypotenze + potrfeba vasoaktivnich latek béhem CA

Acta Anaesthesiol Scand 2006; 50: 542-548 € 2006 The Aubhors
Printed in Singupore. All rights reserved Jenernald compilation © 2006 Acts Annesthesiol Seand

ACTA ANAESTHESIOLOGICA SCANDINAVICA
doi: 10.1111 /§.1399-6576 2006.01016.x

Pre-operative measurement of heart rate variability
predicts hypotension during general anesthesia

C.J. Huang'?, C.-H. Kuok', T. B. J. Kuo®, Y.-W. Hsu" and P-S. Tsar*
1Depnrfmenr of Anesthesiology, Mackay Memorial Hospital, 2Graduate Institute of Pharmacology, Taipei Medical Universify, Taipei, 3Institute clf

Neuroscience, Tzu Chi University, Hualien and dCDHege of Nursing, Taipei Medical University and Department of Nursing, Taipei Municipal Wan
Fang Hospital, Taipei, Taiwan

Does heart rate variability predict hypotension and
bradycardia after induction of general anaesthesia
in high risk cardiovascular patients?*

R. Hanss,! J. Renner,? C. llies,? L. Moikow,> O. Buell,? M. Steinfath,* J. Scholz® and
B. Bein’

1 Associate Professor, 2 Staff member, 3 Resident, 4 Professor and Viee-Chair, 5 Professor and Chair, Department of
Anaesthesiolopy and Intensive Care Medicine, University-Hospital Schlesuig-Holstein, Campus Kiel, Schwanenueg 21,
24105 Kiel, Germany

Anesthesiology
70:591-597, 1989

Increased Intraoperative Cardiovascular Morbidity in
Diabetics with Autonomic Neuropathy

Lourdes G. Burgos, M.D.," Thomas J. Ebert, M.D., Ph.D.,* Caridad Asiddao, M.D.,t Lawrence A, Turner, M.D.,}

Christine Z. Pattison, M.D.,* Rebekah Wang-Cheng, M.D.," John P. Kampine, M.D., Ph.D.}



PREDOPERACNI ZHODNOCENI AUTONOMNI ZDATNOSTI — VLASTNI ZKUSENOSTI
predbéznd analyza vysledk

CAR NCAR p-value adj. p-valu

Postoperative complications:

Infection:

Fneumonia [ves % (n)] 0% (0) 10%(3) NS NS

Abdominal [yes % (n)] 0% (0} 10%(3) NS NS

Urinary tract [ves % (n)] 0% (0) 7%(2) NS NS

Central venous catheter CVC [ves % (n)] 0% (0) 3%(1) NS NS

Wound [ves % (n)] 4% (1) 10%(3) NS NS

Cardiac:

Arrhythmias [yes % (n)] 49% (1) 139%(4) NS NS

Hypotension requiring vasopressors [ves % (nl] 4% (1) 37%(11) 0.0071 NS
2 ure [yes n) 0% (0) 33%I(1) NS NS

Bespiratory:

Respiratory failure requiring intubation [ves % (n)] 0% (0) 10% (3) NS NS

Benal:

Renal failure AKI [ves % (n)] 0% (0) 13%(4) NS NS

Abdominal-

Il=us [ves % (n)] 4 9% (1 37 % (11) 00071 NS

Gastrintestinal bleeding [ves 3 (n)] 0% (0) 7%(2) NS NS

Leak anastomosis [ves % (n)] 0% (0) 10%(3) NS NS

Other:

Delirium [yes % (n)] 4% (1) 20% (6) NS NS

Sepsis [yes % (nl] 0% (0) 7%(2) NS NS

Re-operation [ves % (n)] 0% (0) 10%(3) NS NS

Length of ICU stay [days] 2.4+06 57+-35 0.0000 0.0000

Len of postoperative stav [davs - _E 5

Death [ves 3% (n)] 0% (0) 7%(2) NS NS

Clavien:

I [ves % (n)] 9% (2) 3%(1) NS NS

II [yes % (n)] 9% (2) 47 % (14) 0.0031 NS

IIa [ves % (n)] 0% (0) 0%(0

IIIb [ves % (n)] 0% (0) 3%(1) NS NS

Iva [ves 3% (n)] 0% (0) 7%(2) NS NS

IVhb [ves % (n)] 0% (0) 3%(1) NS NS

V [yes % (n)] 0%(0) 7%I(2) NS NS




J' HRV = horsi pooperaéni outcome

Anesthesiclogy . 2000 Jul93(1):65-20.

Correlation properties and complexity of perioperative RR-interval dynamics in coronary artery bypass surgery
patients.

Laitio TT", Huikuri HV, Kentala ES, Makikallio TH, Jalonen JR, Helenius H, Sariola-Heinonen K, Yli-Mayry S, Scheinin H.

Anesth Analg. 2007 Dec 105(8).1548-80.

The role of heart rate variability in risk stratification for adverse postoperative cardiac events.
Laitio T', Jalonen J, Kuusela T, Scheinin H.

J Am Coll Cardiol. 2003 Mow 15,42(10):1787-75.

Heart rate variability and cardiac troponin | are incremental and independent predictors of one-year all-cause
mortality after major noncardiac surgery in patients at risk of coronary artery disease.

Filipovic Mt Jeger B, Probst ©, Girard T, Plisterer M, Glrke L, Skarvan K, Seeberger MD.

Anaesthesia. 2005 Jan,8001).5-11.

Predictors of long-term mortality and cardiac events in patients with known or suspected coronary artery disease
who survive major non-cardiac surgery.

Filipovic M', Jeger RV, Girard T, Probst C, Pfisterer M, Giirke L, Studer W, Seeberger MD.




FAKULTNi NEMOCN1CE OSTRAVA

ZAVEREM

= zdatnost autonomni regulace = rezervy = prubéh

- objektivizace autonomniho systému = HRV = komplexni parametr
+ neinvazivni, levna, ,snadno interpretovatelna“
- Casova narocnost

?

¢ realné klinické vyuziti - identifikuje rizikového pacienta
- ,preventivni“ postupy...
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