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Zakladni principy NIRS

Mé&feni cerebralni oxygenace a prutoku u nezralych novorozencu

= Absolutni hodnoty vs. dynamické hodnoty

= Randomizované studie — SafeBoocS Trial, COSGOT

= Observacni studie: autoregulace pritoku mozkem,
stabilizace na PS, IVH, PDA, hypotenze

Jaké je klinické vyuziti?
Blizka budoucnost
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Relativhi zmény HbOz_a Hb

= HbO,, oxyhemoglobin,TO
= Hb, deoxyhemoglobin,TOI
= HDbT, totalni hemoglobin (Hb+HbO,=HbT), CBF

NIRO 200: 775, 810, 850 (nm)
INVOS: 730, 810 (nm)

Fore Sight: 690, 780, 805, 850 (nm)
Equanox: 730, 760, 810,880 (nm)

Technologie kontinualnich vin
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Emission probe
(optical fiber)

Detection probe
(high-sensitivity multi-
channel detectlor

Light

Light emission detection
dA

Jdp

Surface
tissue

Inside tissue
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Systém INVOS vyuziva 2 hloubky pruniku svétla
a data ziskana z povrchnich struktur (kize a
lebka) odecita od dat hloubéji cilenych struktur.

Light Source

. Shallow
- . Detector

WWW.OPPK.CZ



PRA HA
PRA GUE

PRA GA

PRA G
EVROPSKA UNIE

Relative cross-
sectional area

of different l
vessels of the
vascular bed

Kompartmenty cev:

Total 5000
area 4000

(cm?)
of the 3000

arterioly 5-0 %
ggcular ?gi kaplléry 20 %
° — venuly 70-75%

50

Velocity 40
of blood 30
flow (emis) ap
10
)

Copyrighl © 2001 Bardamin Cummings, an imprint of Addison Wesley Langmman, Inc.

Mancini D et al, J Appl Physiol, 1994; 77: 2470
Firebank M et al, J Appl Physiol, 1998; 85: 1915 WWW.OPPK.CZ
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Absolutni hodnoty rSO, (definovani hranicnich hodnot ev. pasma)
= Snadna interpretace

= Nelze data individualizovat
Dynamické zmeny rS0O,

= SlozitejSi interpretace ziskavanych hodnot
* |ndividualizace dat je mozna

WWW.OPPK.CZ



Dynamické zmeény .5, pomaha interpretovat
frakcni tkanova extrakce kysliku — FTOE

Normalni FTOE je 20 — 30 % (0,2-0,3)

FTOE < 20 %: zvazit U FiO, a vySetiit pCO, (hyperkapnie?)
FTOE > 30 %: zvazit 1 FiO, (hypokapnie?, MABP?, CO?)

WWW.OPPK.CZ
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Aproximace pro INVOS 50-55 %

— SafeBoosC Trial

1005 H ==
9 -

80 -
70 - 37 % 43 %
60 -
50 -

40 - lactate m—m
ATP o—o
30 -

normal animals (%)

20 -
10 4

0 -

T 1T TrrT 1Tt 7T 7 T
0 10 20 30 40 5 60 70 8 90 100
. WWW.OPPK.CZ
cerebral O, saturation (%)



PRA HA
PRA GUE
PRA GA
PRA G

EVROPSKA UNIE

Reference values of regional cerebral oxygen saturation
during the first 3 days of life in preterm neonates

Thomas Alderliesten’, Laura Dix', Wim Baerts', Alexander Caicedo??, Sabine van Huffel??, Gunnar Naulaers?,
Floris Groenendaal’, Frank van Bel' and Petra Lemmers'

999 infants born preterm (GA <32 wk), NIRS during the first 72 h of life,
stratification: 24-25 wks, 26—-27 wks, 28-29 wks, 30-31 wks
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AT~~~ = =~ "[rcS0,<55% CSO,<85% [~ — — = — = = = =|= "
11 I blood presure ocnsider volume expansion, I
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Treatment of presumed hypotension in very low
birthweight neonates: effects on regional cerebral BEE

PRA GUE

oxygenation At
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Rachel S Garner," David J Burchfield?

Table 3 Responses of mean arterial blood pressure and regional
cerebral oxygen saturation to dopamine

Pre-dopamine  Post-dopamine  p Value

Mean blood pressure (mm Hg)  27.6 (1.9) 295 (3.2) 0.02
rcs02 (%) 69.6 (8.1) 70.7 (7.2) 0.8

rCS02, regional cerebral oximetry.

Zaver:LécCba hypotenze u extrémné nezralych novorozencu neovlivnila

cerebralni oxygenaci. Vyuziti méreni rcSO, jako soucast indikace
pro lécbu hypotenze.

WWW.OPPK.CZ



Cerebral Oxygen Saturation to Guide Oxygen Delivery in Preterm Neonates
for the Immediate Transition after Birth: A 2-Center Randomized Controlled
Pilot Feasibility Trial
Gerhard Pichler, MD"*2, Berndt Urlesberger, MD"'?, Nariae Baik, MD"-?, Bernhard Schwaberger, MD":Z,

Corinna Binder-Heschl, MD, PhD"-?, Alexander Avian, PhD?, Jasmin Pansy, MD "2, Po-Yin Cheung, MBBS, PhD"°,
and Georg Marcus Schmolzer, MD, PhD*®

100

20 -

3 6 9 12 15
Time after birth (min)

- MIRS visible {1+ MIRS not-isible
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Cerebral Oxygen Saturation to Guide Oxygen Delivery in Preterm Neonates
for the Immediate Transition after Birth: A 2-Center Randomized Controlled
Pilot Feasibility Trial
Gerhard Pichler, MD"*2, Berndt Urlesberger, MD"'?, Nariae Baik, MD"-?, Bernhard Schwaberger, MD":Z,

Corinna Binder-Heschl, MD, PhD"-?, Alexander Avian, PhD?, Jasmin Pansy, MD "2, Po-Yin Cheung, MBBS, PhD"°,
and Georg Marcus Schmolzer, MD, PhD*®

Table III. Burden of cerebral hypoxia (%ominutes) in
preterm neonates with crSO, monitoring visible or
not-visible

NIRS- not-visible NIRS-visible
n crS0s %min n  crS0s, %min  Pvalue

Patients with complete 13 565+ 562 18 1266 = 111.7  .028
data set
All patients 30 460546 30 B89x1016 07

Rizeni rozsahu ventilaéni podpory a suplementace 02 podle NIRS snizuiji
rizika vzniku cerebralni hypoxie na PS.

J Pediatr 2016:170:73-8

WWW.OPPK.CZ
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Near infrared spectroscopy (NIRS)
Spatially resolved spectroscopy (SRS)

« Noninvasive, continuous quatitative
measurement of regional oxygen saturation
(rcSO2, TOI)

» Coherence between MABP a rcSO,
(> 0,5, PRESSURE PASSIVE PERFUSION

of brain)
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Autoregulatory threshold of
blood pressure(?)

A

Ischemic threshold of blood
pressure (?)

? MABP
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USG CNS within 72 hrs after birth
NIRS, 2 hour period:1.,2.,3.,4.,5.,8.,15. DOL

GMH-IVH Controls
N=17 N=17
GA | 29.4 (25.4-31.9) 29.9 (26.0-31.6)

BW | 1260g (850-1840) | 1310g (730-1975)

Preterm Infants with GM-IVH had lower rcSpO, .
Decreased cerebral perfusion persists for 2 weeks.

Verhagen E A et al. Stroke 2010 orEees
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VLBWI < 32 tydnu, NIRS na PS, 12 s IVH vs. 12 kontrol
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*Significant difference between IVH group and Non-IVH group

Nariae Baik et al. Arch Dis Child Fetal Neonatal Ed 2015
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VLBWI < 32 tydnu, NIRS na PS, 12 s IVH vs. 12 kontrol
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\'4
V e|\/H II.St.
e==hez |[VH.
\ without IVH, n = 30 With IVHQgr2.,,n=6
GT, mean (range) 26 (22+0-28+4) 25+6 (22+5-29+3)
BW, median (range), g 677,59 (350-1115) 780 g (540-1340)
AN Steroids, n [%] 25 [83] 3 [50]
Apgar in 5‘, median (range) 7 (2-9) 6,5 (3-10)
Umbilical cord, median
(range) 7,34 (7,2-7,44) 7,32 (7,26-7,35)
ETlin DR, n [%] 9[30] 4 [67]
Death , n [%] 2[7] 1[17]
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= 1cS0O2 se po 24h zvySuje > 80% (adultni sensor!!l) a FTOE klesa < 0,2
Toet MC et al. Pediatrics 2006, 117; 333

= AsfyktiCti novorozenci maji lepsi prognézu, kdyz rcSO2 nestoupa nad cca 80 %
a FTOE neklesa hloubéji pod 0.2 po 24 hodinach léCebné CT hypotermie!
Lemmers P et al Ped Res 2013
= Kombinace aEEG skore a rcSO2 jsou nejlepSim prognostickym ukazatelem
v prubéhu Ié€ebné CT hypotermie
Lemmers P et al Ped Res 2013, Goeral et al 2017
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RESEARCH ARTICLE

Prognostic value of cerebral tissue oxygen
saturation during neonatal extracorporeal
membrane oxygenation

Marie-Philippine Clair', Jérome Rambaud’, Adrien Flahault*3, Romain Gued;j*,
Julia Guilbert', Isabelle Guellec', Amélie Durandy’, Maryne Demoulin', Sandrine Jean’,
Delphine Mitanchez®, Francois Chalard®, Chiara Sileo®, Ricardo Carbajal’**’,

Sylvain Renolleau®, Pierre-Louis Léger' *

Table 3. Cerebral tissue oxygen saturation between survivors and non survivors.

Survivors[n =17] Non survivors [n =17] P
Right temporo-parietal
StcO, (mean %) 69+8 54114 0,0008
StcO, <50% (min) 37 3127 0,0001
AStcO, >20% (min) 37 28125 0,0002
Left temporo-parietal
StcOs (mean %) 677 56 £ 16 0,03
StcO; <50% (min) 57 22+28 0,01
AStcO, >20% (min) 67 20 £27 0,02

StecO,: mean tissue oxygen saturation on the total recording time during ECMO duration. StcO, <50%: mean time spent below 50%. A StcO, > 20%: mean
time spent below 20% of the mean StcO.. Data are given as mean * standard deviation.
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Ledviny
= Pouze observachi studie
= Slozita interpretace vysledku

Bricho- strevo a jatra

= Technické problémy (mekonium pohyb stfevnich klicek, plyn
* |[nkonzistentni vysledky

= Slozita interpretace vysledku

Svaly
= Validni a dobre reprodukovatelna data o zmeénach mikrocirkulace
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Jednoducha metoda a avSak obtizna interpretace ziskanych dat.

Absolutni cut-off hodnoty (55 %, 85 %) je tfeba dale provéfit v RCT.

Dynamické hodnoty mohou napomahat k objasnéni patofyziologickych mechanismu
zmén oxygenacné/perfuzniho stavu mozku.

Napomaha identifikovat pacienty pro |éCebné intervence.

Vzdy hodnoty interpretovat v souvislosti s celkovym stavem pacienta.

U tézké asfyxie a u novorozencu/kojenct na ECMO muze predikovat prognézu.
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= Kalibracni standardy u jednotlivych pfistroju — konsenzus firem

= Soucast monitorovacich jednotek pro dynamické hodnoceni —
tzv ,diagnostické véze" v jednom monitoru

= Softwarové propojeni umoziujici korelacni analyzu dat.

= DalSi randomizované kontrolované studie
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