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(R tipusos kora/Ujsziilott betegek

Semmelweis Egyetem

* PIC-en instabil, Iélegeztetett
— pl: perforalt NEC, Botall, rekeszsérv, TOF

* PIC/ITO-n egyensulyban (lélegeztetett v. nem)
— pl: ROP, oesophagus atrézia
* PIC-en/osztalyon stabil

— anus atresia, duodenum atresia, pylorus stenosis
— stomazaras, sérv

e preop vizsgalati CEL:
— oxigénszallitas — Hb, |élegeztetés

— homeosztazis — vérgaz, ionok K!
— vesefunkcio?

— véralvadas — anamnézis, Tcy, INR (K-vit?)/aPTI/fibrinogén,
sz.e. viszkoelasztikus tesztek, tcy funkcio

SEAITK ‘20



(R Mikor? — Adaptdcid

Semmelweis Egyetem
* Kora-/ujszulottek keringési adaptacidja ~246
e Anesztézia/m(itét okozta (pato)fizioldgiai események

e Ha nem azonnali életment6 a mitet, akkor varunk

* FDA: surgbs mitétek esetén a neurotoxicitasi szempontok hattérbe szorulnak

— Szervmegtarto és szervmentd mitétek

SEAITK ‘20



Ry kulcs: csapatmunka

» szoros kapcsolat. PIC/ITO/gyerekgydgyaszok, sebészek, anesztézia

* az ,,alomcsapatok” nem sziiletnek, KE E »

CALM

hanem épitik oket

WE'RE THE

DREAM
TEAM




(R Hol? mUitd vagy osztaly?

Semmelweis Egyetem

* HFO/NO: nem szdllithatd, bizonyos beavatkozas (pl. hasi drain) osztalyon
e szaliltas alatt a PIC-en beallitott invaziv |élegeztetés folytathato
* NIV interface/flow fliggéen

 a mutbében jobb kdrilmények
. s e e 7 ’ . |

— aneszteziologiai és sebészeti ‘

— hémérséklet, fény, stb.

SEAITK ‘20
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ea technika

Semmelweis Egyetem

e inhalacios v. vénas indukcio, inhalacios fenntartas

* relaxans altalaban csak az intubaciohoz

 UH vezérelt korai CVK

e osztalyos fenntarto folyadék (PANNI) folytatasa

» folyadékbdlus: teljes elektrolitoldatbdl 10 ml/kg, ism.

 ,0’ neg ver mindig elérhetd, vérvalasztas sz.e.

e korai keringéstamogatas: dopamin, noradrenalin

e fentanyl megfontoltan, varhato posztop. |élegeztetés esetén batran
* regionalis anesztézia (cEDA single shot vagy kanl)

e standard monitorok plusz NIRS

SEAITK ‘20
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(R |élegeztetés

Semmelweis Egyetem

* PIC-en beallitott
* PCV vagy VC

* oldalszétvalasztas altalaban nem szukséges
— (TOF-EA, CDH, PDA ligatura esetén sem)

e célszaturacio: 88-95%
* minimalis FiO,
e PEEP batran

SEAITK ‘20
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Semmelweis Egyetem

Neonatal blood pressure based on gestational age

normalis vérnyomasértékek (http://www.adhb.govt.nz/)

elso életnap

Ew
A

Systolic blood pressure, mmHg

Diastolic blood pressure, mmHg
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n“f’

Upper 95 percent CL

Lower 95 percent CL

22 24 26 28 30 32 34 36 3B 40 42

Upper 95 percent CL

ﬁ

22 24 26 28 30 32 34 36 38 40 42

Gestational age, weeks

SEAITK ‘20

50pc (Hgmm) 95pc (Hgmm)
SBD/DBP (MAP) | SBD/DBP (MAP)

42
40
38
36
34
32
30
28
26

88/50 (63)
85/50 (62)
80/50 (60)
77/50 (60)
72/50 (59)
70/40 (50)
68/40 (48)
65/40 (48)
60/38 (45)
55/30 (38)

2 élethét utan

105/68 (80)

98/65 (76)
95/65 (75)
92 /65 (75)
87/65 (72)
85/55 (65)
83/55 (62)
80/55 (65)
75/50 (58)
72/50 (57)

99pc (Hgmm)
SBD/DBP (MAP)

110/73 (85)
102/70 (81)
100/70 (80)
100/70 (80)
92/70 (71)
90/60 (70)
88/60 (69)
85/60 (68)
80/56 (63)
77/56 (63)
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sENSOR NOT CONNECTED

1. CHECK SENSOR CONNECTION

2. CHECK REUSPELE CABLE
CONNECTLON AT PREAT®
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Semmelweis Egyetem

) Aneszte2|.a.h?tasa d f,ejlc?glo asyra, PABLO PICASSO ES SALVADOR DALI TOJAST FEST
neurotoxicitas problémaja 5 T

— Allatkisérleti adatok g e u L
— Human retrospektiv adatok b | | ' | ‘

— Prospektiv human vizsgalatok
— Fizioldgiai kérdések
e Ajanlasok: FDA, SmartTots, SafeTots

SEAITK ‘20



K igy kezdédott @
e anesztézia és viselkedeési valtozasok

— éjszakai rémalmok/félelmek, dependencia,
negativizmus, agybavizelés, stb.

‘ 3 .'I.
kapcsolat mikor | korcsoport

Levy 1945 megfigyelés: anesztéziaés 6 hoF-O-G 0-3 év
Am J Dis Child viselkedési valtozasok mdtét utdn  33-58%
Eckenhoff 1953 kapcsolat: anesztézia és 2 h6 F-0-G 0-3 év
Am J Dis Child viselkedési valtozasok mdtét utdn  57%
Backman 1986 kapcsolat: anesztézia és 0-3 év

J Derm Surg Oncol  hosszU tavu kognitiv hatdsok gyakran

SEAITK ‘20
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RELATIONSHIP OF ANESTHESIA TO POSTOPERATIVE PERSONALITY
IN CHILDREN

CHANGES

JAMES E. ECKEMHOFF, M.D.

PHILADELPHIA
Incidence of Postoperative Personaltty Changes in Children

AgeJL‘In

o Changes 2 3 4 5 8 7 8 9 10 n4+
1 s
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X X . ) .. .
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gf%%% Pediatric Anesthesia Neurotoxicity: An Overview of ’
SsemmelweisEgyetem the 2011 SmartTOtS Panel

British Journal of Anaesthesia 107 (1): 30-7 (2

Advance Access publication 26 May 2011 - d« Vesna Jevtovic-Todorovic, MD, PhD, MBA

J

Are anaesthetics toxic to the brain? smartTots: A Multidisciplinary Effort ’5 Determine
A. E. Hudson! and H. C. Hemmings Jr12* Anesthetic Safety in Young RL?:\S\L

.
1 Department of Anesthes British Journal of Anaesthesia 105 (51): i61-i68 (2010) James G. Ramsay, MD,* and Bob A. R~ \a “
doi:10.1093/bja/aeq302 “ , \d‘e

e
PAEDIATRICS o™ ?0\' C‘“\

S
Early childhood genera! - 03‘3 \(\&3&\:% u‘nd
neurocognitive d= 63‘5 e \\!

S\ U5
Defining Safe Use m"ﬁo P\ Co“ e‘j\a‘\) -

"“ : sthesia ISSN 1155-5645
Bob Rappaport, M.D., R. Daniel M “es , #n.D, and Janet Woodcodk, M.D.
& P RISKS: REVIEW ARTICLE
0 Anesthesia and neurotoxicity to the developing brain: the

clinical relevance

Andrew J. Davidson'??

1 Department of Anaesthesia, Royal Children’s Hospital, Melbourne, Australia

2 Department of Paediatrics, University of Melbourne, Melbourne, Australia

3 Anaesthesia Research Group, Murdoch Childrens Research Institute, Melbourne, Australia
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Semmelweis Egyetem

NMDA receptor
blockade in
developing rat
brain causes
diffuse neuronal
apoptosis
{Ikonomidou et
al., 1999)

1st Peer Reviewed
publication — PND 7
rats exposed to
combination of
isoflurane, N,O, and
midazolam develop
apoptosis, impaired
synaptic function and
memory deficits
{Jevtovic-Todorovic
et al., 2003)

Isoflurane, N,O,
and midazolam
activate
apoptosis via
BDNF dependent
pathway (Lu et
al., 2006}

idogép

Fetal exposure to
combination of isoflurane,
N,O, and midazolam
results in neuronal
apoptosis and decreased
neuronal density after
birth (Rizzi et al., 2008)

Low dose sevoflurane
exposure in PND 7 mice
causes apoptosis (Zhang
et al., 2008)

Matched cohort, repeated exposure
to anesthesia prior to 2 yrs is a risk
factor for learning disability (Flick et
al., 2011)

5 to 6 day old rhesus monkeys
exposed to 24 hrs of ketamine
display long-term cognitive

impairment (Paule et al., 2011)

Equipotent concentrations of
isoflurane, desflurane, and
sevoflurane all cause apoptosis in
neonatal mice (Istaphanous et al.,

2011)
|
|

Birth cohort, language and
abstract reasoning
difficulties increase if
anesthesia exposure at
less than 3 yrs (Ing et al.,
2012)

Decreased neurogenesis
after sevoflurane (Fang et
al., 2012)

—

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

1

> |

A combination of
isoflurane, N,O and
midazolam in PND 7
rats produces
neuronal apoptosis
and long-term
memory deficits
(Jevtovic-Todorovic
et al., 2001)

' |

Neuronal cell Synergistic effect of
death is propafol and
mediated by ketamine on
intrinsic and anesthesia-induced
extrinsic neuronal apoptosis
apoptosis (Fredriksson et al.,
(Yon et al., 2007)

2005)

SE

Ketamine exposure
at GA 122 and PND
5 in monkeys
causes diffuse
neuronal death
(Slikker et al., 2007)

Sevoflurane in PND 7 mice
causes behavioral abnormalities
(Satomoto et al., 2009)

—

Retrospective cohort, increased
behavioral disorders with
anesthesia under 2 yrs, power
too low to reach significance
(Kalkman et al., 2009)

Retrospective cohart, increased
developmental/behavioral
disorders after inguinal hernia
surgery at less than 3 yrs
(DiMaggio et al., 2009)

Twin cohort, exposure less than 3
yrs., no difference between
cognitive tests in twins (Bartels et
al., 2009)

Animal studies
indicate that
anesthesia alters
synaptogenesis
(Briner et al., 2010

Repeated neonatal
exposure in rats
increases cognitive
dysfunction (Murphy
and Baxter, 2013)

21

Interim analysis of
GAS trial, no
difference in
neurodevelopmental
outcomes between
sevoflurane and
regional for hernia
repair prior to age 2
(Davidson et al.,
20186)

Population-based
cohort, increased
developmental

vulnerability if first

and Lunardi et al.,

2010)

Neonatal monkeys
exposed to
isoflurane exhibit
neuronal apoptosis
(Brambrink et al.,

Prospective treatment
cohort for strabismus
surgery, no difference
on intelligence testing
before and after
surgery (Fan et al.,
2013)

Retrospective

cohort in cardiac

surgery,
cognitive score
decreases with
higher volatile

ex ure : ;
I:Allf:grﬁﬂpoulgs et trial), no difference
al., 2014) in 1Q after single

anesthetic at >2
years, but not <2
(O'Leary etal.,
2016)

Sibling-matched
cohort (FANDA

2010)

anesthetic prior to
age 3 (Sun et al.,
20186)

Zanghi-NeurotoxicolTeratol-2017
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ira NMDA antagonista = apoptozis

* 7 napos patkany, MK801 ip. 0,5mg/kg
—>d0zis és expozicios id6 fliggd apoptotikus neurodegeneracio
* TUNEL teszt

A B
2 150-
E
£ T
S 125, E 90
< S
g 100. x ?5-
W
2 l S 60
@ 75 =
= @
o £ 45
£ 50/ 2
g ‘g 304
& 25- 3 15.
3 i3
0 2 ol ]
4 8§ 12 16 24 48

0 0.5 1.0
MK 801 (mg/kg) Time (hrs)

SE AITK 20 Ilkonomidou-Science-1999:;70:4



& }Q'?a% 7 e 24
(TR} etanol = apoptozis
emmelweis Egyetem

7 80,000

e 7 napos patkany

— 20% etanol sc 2x 70,000
— MK801 ip 0,5mg/kg 3x 60.000
— fenobarbital ip 50-70 mg/kg E
— diazepam ip 30 mg/kg ‘Eg ot
; %2 40,000
A 2 i
%g 30,000
§J 20,000
10,000
0

E17 E19 PO P3 7 P14 P21
Developmental age (days)

SE AITK 20 lkonomidou-Science-2000;287:1056



(120 midazolam, propofol, ketamine

Semmelweis Egyetem

25

a : b 15
control midazolam [] Ctrl
*hk B Mida
E £ 10 :
Z = + +
o e =1 i i
=
0051
al
o
o)
(-
z
. 00" PND15 PND20 PND 30
Age of sacrifice (injection 5h before)
W 1.9 c 0.87
[] Ctrl £
[] Propo 2
t B Keta L 067 =
1 ek
3 9 f::.**** i * n%- *k
=
g = s ® 041
= £
05 2
Q. S 0.21
g
00™"BPND15  PND20  PND30 007§ & &
Age of sacrifice (injection 5h before) o

SE AITK 20 DeRoo-PLoSONE-2009:4:€7043
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Semmelweis Egyetem
kottroll
ketatmin
1 pgfimd
ketatmin
5 pgfml
hIEE01
100 pbuI

SE AITK 20

Vutskits-ToxicolNeurosci-2006
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'§7a'° 0% ° V4 |
1R anti NMDA + GABAerg kokté
Semmelweis Egyetem
* 7 napos patkany, 6 6ras anesztézia: N,O, 0,, izoflurdn, midazolam
— szOvettan + viselkedési mintazatok
— apoptotikus neurodegeneracio, hippocampus szinaptikus funkcio deficit, perzisztalo
memoria és tanuldsi zavar
MORRIS WATER MAZE
a. PLACE TRIALS (Age P32) b. PLACE TRIALS {Age P131)
’g 1250 - ’E“ m'; *
= =
OIS =
kg nE, 750 - =
- (- T 200
o m oz W0
27 gm0 g 200+
5 0 STUDY 2 RATS, CONTINUED
L 0 : : : : : A i . : e . TR.‘:-]NIN'!I_'-' F‘DREEKTR.-\ D..t‘E'S
= ] 1 2 3 4 3 - 1] 1 2 i 4 £ & 7 & b ELI
TRIAL DAYS TRIAL DAYS
(2 TRIALS PER BLOCK, 2 BLOCKS PER DAY} (2TRIALS PER BLOCK, 1 BLOOCK PER DAY
0 AMESTHETIC COCRKTAIL
» DMEO CONTROL Jevtovic-Todorovic-JNeurosci-2003;23:876

SEAITK ‘20



&

& intenz;, 2,
) .
(1R
]

Semmelweis Egyetem

7 napos egerek
— tiopental
5mg/kg

— propofol
10mg/kg

— szevofluran
3% 6 O0ran at

SEAITK ‘20
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koffein...

e Ujszilott egerek, koffein + izofluran v. diazepam

SEAITK ‘20
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1000 -

WHOLE BRAIN COUNTS

Supra-Additive

Additive

500~

APOPTOTIC NEURON DENSITY/mm?

=
L

— :

Caffeine Diazepam

| |
Diaz + Caf

APOPTOTIC NEURON DENSITY/mm?
*2)
o
o
|

Additive

WHOLE BRAIN COUNTS

Supra-Additive

CAF ISO

29

ISO + CAF

Olney-2010-FDA meeting
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(31 izoflurdn fiatal vs. felnétt rdgcsaldkban

Semmelweis Egyetem

* 35 min anesztézia 4 napig naponta

Proliferation Neurogenesis Astrocyte formation
D 6 6 6
- B Control —_ Bl Control = Bl Control
S 54 ——— O Isoflurane = 54 — | O lsoflurane || & 5 ] | 0Olsoflurane ||
o o
D c. —
=) o x
= x -
= @ A
= ]
—_— Q 0
Sofs
o = E
o 3 I I
: : :
- | = -
= o 14 L
T 2 =
i 0 @
0 | d__l__

P14-45 P60-91 P14-45 P60-91 P14-45 P60-91

SE AITK 20 Dzhu.JCerebralBloodFlowMetab-2010;30-1017
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e egyéb fizioldgia faktorok is fontosak...

Semmelweis Egyetem

e jzofluran vs szevofluran
e spontan légzés (S) vs lélegeztetett (M)
* izo vs. sevo: nincs kulonbség

e spontan légzés (vs. lélegeztetett): acidozis, hipoxia, mortalitds T

@ 25- 40-

(@] ‘E’_\

% *ok *x © Q0
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UJSZU|OttkOrI ketamin hosszu tavu hatasa majmon

PTC

Accuracy

Hetek szdma

Feladatolk szazalékos megoldasa (PTC) A Feladatok sziazalékos megoldasa (PTC)
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éyéo%&gs .PQ}%%
{ / i\ g Early Exposure to Anesthesia and Learning Disabilities in
Senmelyeis Egyetem a Population-based Birth Cobort

Robert T. Wilder, M.D., Ph.D.,” Randall P. Flick, M.D., M.P.H.,t Juraj Sprung, M.D., Ph.D.,t Slavica K. Katusic, M.D.,§
William J. Barbaresi, M.D.,|| Christopher Mickelson, M.D.,# Stephen J. Gleich, M.D.,”™ Darrell R. Schroeder, M.S., Tt
Amy L. Weaver, M.S., 11 David O. Warner, M.D.t

* Olmsted County, Minnesota - e tanulasi nehézségek valoszinlsége
Roch r - ” ” .
oeheste hazard ratio (95% Cl)
° n=85438 0 4764
— (szlil: 1976-1982 és legalabb 5 éves koraig a
kdrzetben marad) 1 449 1,00 (0,79-1,27)
— utankovetés: halal v. elkoltozés v. 19. év 2 100 1,59 (1,06-2,37)
>3 44 2,60 (1,60-4,24)
e 5357 gyerek: 01 -
xposures (no.
— 4764 - nem részesult narkozisban — -
— 593 - >1 narkdzis az elsé 4 évben 28 e
5%
E% 20 -
e tanulasi nehézség: olvasas, iras, 55
matematika B
0

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
SE AITK 20 Age (years) Wilder Anesthesiology 2009;110:796
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Exposure to Anesthesia and Surgery

Randall P. Flick, Slavica K. Katusic, Robert C. Colligan, Robert T. Wilder, Robert G.
Voigt, Michael D. Olson, Juraj Sprung, Amy L. Weaver, Darrell R. Schroeder and
David O. Warner
Pediatrics: originally published online October 3, 2011;

DOI: 10.1542/peds.2011-0351

e anesztézia <2 év (n=350) vs. illesztett kontrollok (n=700)
— csoportos feladattesztek

 ha >2 anesztézia:
— tanulasi nehézség (LD)

= OR: 2,1 (Cl 1,3-3,5)
— egyéni program szlukséges (IEP) érzelmi/viselkedési
betegség miatt (IEP-EBD)
— NS
— egyéni program szukséges (IEP) beszéd/nyelvi zavar miatt
(IEP-SL)
— OR: 4,8 (Cl 2,5-9,1)

—>az anesztézia lehetséges hatasa nem zarhato ki

SEAITK ‘20
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e anesztézia hossza

Semmelweis Egyetem

* 1662 gyerek, 148 anesztézia <3/5? éves korban (1989-1992)

— Western Australia Pregnancy Cohort Study, tesztek 10 éves korban

— Nyelv: Clinical Evaluation of Language Fundamentals:
Receptive [CELF-R], Expressive [CELF-E], Total [CELF-T] 1T «+ T + 7

3
@ 125 -

[}
=
[
100 - E‘3|*| ] 2 100 -
: ]
iy
- 75 -
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* 35 percnél hosszabb fasd |
anesztézia kimutathato
elvaltozasokkal jart

S
N
o

— Kognitiv: Coloured Progressive Matrices [CPM]

CELF Receptive Scor:
~
(9]

CELF Expl

e anesztézia hossza szerint:
— 0-25, 23-35, 35-60, 60+min

a
o

—_
o
o

CPM Total Score

CELF Total S

~
)]
1

)]
o
1

SE AITK 20 Ing-BJA-2017
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Semmelweis Egyetem

e 4 éves kor elbtti 1 anesztézia 33.514 gyerek

— 3640 tobbszori anesztézia
— vs 159.619 illesztett kontrol

Svéd regiszter

e 1973-1993 kozott szuletett 2.174.073 svéd gyerek

e sorozas kapcsan 16 éves iskolai eredmények és 1Q teszt

— 0,41%-al alacsonyabb tanulmanyi eredmények

— 0,97%-al alacsonyabb 1Q
— a kulonbség kisebb, mint az egyéb befolyasolo tényezbké

SEAITK ‘20

* nem, szul6k iskolazottsaga, stb.

Mo. of
Multiple Surgical Surgical
Procedures Procedures Mean (95% CI)
=3 799 -0.82 (-3.49 o -0.15)
2 1841 -1.41 (-2.31 to -0.50)
1 32857 -0.41 (-0.70 to -0.12)

37

4 .

I 1 1 1 1 1 1 1
-35% -30 -25 -¥O0 -15 -10 -05% 0
Mormalized Mean Difference, Parcentage Units

Glatz-JAMA-2017
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/rziy altatas/m(tét és... ADHD dg
Semmelweis Egyetem 'E
* Retrospektiv Medicaid adatbazis 2
@
— 1 altatas, kismdtét £
* pyloromyotomia, inguinalis hernia, circumcisio, 5 . P = 00001
tonsillectomia/adenotomia 0 3 E 9 12
Tirne Afler Surgeny (Years)
— 38493 <5év operalt gyerek és 192465 illesztett kontroll (1:5) [reest 1z soss s 205 o
Expisad HH.483 171 G5 £ 868 401 1]

— életkori csoportok:<28 nap, <6hé, 6ho-1év ill. 5év korig félévenként

Table 2. Incldence Rate of Each Type of Mental

* |degrendszeri probléma: 1,26 (95% Cl 1,22-1,30) Disorder at Initial Diagnosls

Unexposed Exposed
’ 2 P Diagnoses per 100 Diagnoses per 100
— megkésett fejlédés, ADHD, stb. PersonYears ~ Person-Years
Schizophrenia 0 0.002
N 4 4 : L Bipolar disorder 0.018 0.029
— nem volt kilonbség az életkori csoportok kdzott Deoression 0ot 0 oae
Anxiety disorder 0.122 0.132
Conduct disorder 0.45 0.557
Autism 0.079 0.101
Attention deficit and 1.016 1.271
hyperactivity disorder
Intellectual disability 0.01 0.012
Developmental delay 1.488 1.897
Miscellaneous 0.775 0.922
Any mental disorder 3.915 4.869
diagnosis?

aChildren may have more than 1 mental disorder at the time of diagnosis.

SE AITK 20 Ing-AnesthAnalg-2017
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/v altatds/mlitét és... ADHD gydgyszerhaszalat

Semmelweis Egyetem

e Retrospektiv Medicaid adatbazis
— 1 altatas, kism(tét

* pyloromyotomia, inguinalis hernia, circumcisio, tonsillectomia/adenotomia

— 42687 <5év operalt gyerek és 213435 illesztett kontroll (1:5)
— életkori csoportok: <28 nap, <6hd, 6ho-1év ill. 5év korig félévenként

A Persistent ADHD Medication Use B c D E

e at Exposure n HR(95%CI) N HR(95%C n  HR{95%CI) 0 HR(95%CI) n  HR(35%CI)
>Birth admission —s1 years: 14172 1.22 (1,08 - 1.37) 1 I—H 4374 1.35(1.08 - 1.68) 1 |—¢—| 3531 1.15(0.93 - 1.43) 1 h-o—l 5897 1.12 (0.90 - 1.39) 1 H-H 370 1.63 (0.97 - 2.74) 1 i—o—l
>1year—<2years: 8222 146(128-165)4 | l—e— 0 i 1188 1.7 (0.80 - 1.70) - |=H¥| 3231 151(123-185 | F—e— 3803 151(1.27-1.80) o
>2years-sdyears: 7587 144(120-162 | e— 0 542 0.76 (0.45- 1.29) » |—¢——| 1528 0.92 (0.69 - 1.22) 1 H—| 5517 1.69 (1.49 - 1.93) 1 o
>3 year —=4 years: 7100 1.47 (1.32 - 1.63) 4 e 0 438 1,30 (0.79 - 2.15) - |—¢—| 935 1.11(0.84 - 1.48) 4 l—o—i 5727 1.55(1.38 - 1.74) 4 [
>4 years —s5 years: 5606 1.24 (1.10-139)4 | —e— 0 _ 298 105(057-193) F—8—— 570 1.50 (1.08-2.08)1 |—o—| 4738 122 (1.07-138)4 ired
All Ages Combined: 42687 1.37(1.30-144)4 |  FH 4374 135(1.08-168)1 ;D—O—ISBST 112 (0.95 - 1.31) 4 I*H 12161 1.23 (1.10 - 1.38) 1 n-| 20155 1.48 (1.39 - 1.58) 4 b
1.0 15 10 15 1 2 1 2 1 2
Hazard Ratio (95% CI) Hazard Ratio (95% Cl) Hazard Ratio (95% CI) Hazard Ratio (95% CI) Hazard Ratio (95% CI)
(Any Procedure) (Pyloromyotomy) (Inguinal Hernia) (Circumcision) (Tonsil and/or Adenoidectomy)

SE AITK 20 Ing-AnesthAnalg-2019
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ﬁm altatds/mditét és... ADHD gyogyszerhaszalat

Semmelweis Egyetem

 ADHD gyogyszerhasznalat: 1,37 (95% Cl 1,30-1,44)
— mutét fajtajataol, idejétdl és az életkortol fliggetlendl

40

— mas gyogyszerekbdl is kissé tobb ADHD, Other Psychotropic, and Non-Psychotropic Medication Use
HR (95% CI)
All Ages Combined :
50— 9 ADHD Medication: 1.37 (1.30-1.44) 4 : —e—
- — Unexposed
< --- Exposed Sedative/anxiolytics: 1.37 (1.25-1.51) } . |
@ 40+ :
= Antidepressants: 1.40 (1.25-1.58) = b ° |
c :
O 30+
E Antipsychotics: 1.31 (1.20-1.44) 4 k \ {
T 20- S :
= Mood Stabilizers: 1.24 (1.11-1.40) = } ° |
2 104 .
5 Amoxicillin: 1.06 (1.04-1.07) 4 Pl
< P <0.0001 :
0 I | I | Azithromycin: 1.10 (1.08-1.12) P e
0 3 6 9 12 :
Time After Surgery (Years) Diphenhydramine: 1.08 (1.05-1.11) P e
No. At Risk T T
Unexposed 213,435 71,977 19,696 2,067 0 1.0 15
Exposed 42,687 14,390 3,790 554 0
Hazard Ratio (95% Cl)
(Any Procedure)

SE AITK 20 Ing-AnesthAnalg-2019
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Semmelweis Egyetem

* General Anesthesia compared to Spinal anesthesia (GAS) 2007-2013

* 500+ gyerek, PMA<60hét, nem volt koraszulott, nincs ismert neurologiai karosodas
— inguinalis sérvmtét
e anesztézia
— RA: SPA v. C-EDA v. mindkett6 # ilioinguinalis (premedikacié/szedalas)
— GA: szevofluran (opiat nélkul) + regionalis
— atl. 54 (IQR 41-70) perc anesztézia
e Nem volt kiilonbség 2 és 5 éves korban

— primer végpont:

* Wechsler Preschool and Primary Scale of Intelligence Third Edition (WPPSI-111) Full Scale Intelligence
Quotient 5 éves korban

— masodlagos végpont
* Bayley Scales of Infant and Toddler Development Il 2 éves korban

— 15% késobb tovabbi anesztéziaban részesult |
SE AITK 20 Davidson-Lancet-2016, McCann-Lancet-2019



S % Original Investigation
Y Association Between a Single General Anesthesia Exposure
Before Age 36 Months and Neurocognitive Outcomes
in Later Childhood

Lena S. Sun, MD; Guohua Li, MD, DrPH:; Tonya L. K. Miller, MD; Cynthia Salorio, PhD; Mary W. Byrne, PhD, MPH;
David C. Bellinger, PhD, MSc; Caleb Ing, MD, MS; Raymond Park, MD; Jerilynn Radcliffe, PhD;

Stephen R. Hays, MD, MS; Charles J. DiMaggio, PhD: Timothy J. Cooper, PsyD:; Virginia Rauh, ScD;

Lynne G. Maxwell, MD; Ahrim Youn, PhD; Francis X. McGowan, MD

e Pediatric Anesthesia Neurodevelopment Assessment (PANDA)
e egeszseges ikrek <36 ho korban tsérvmitét

e anesztézia csak 1x
— szevofluran, atl. 80p (20-240p)

e utanvizsgalat 8-15 éves korban
* maodszer: neuropszicholégiai tesztsor

* primer végpont IQ

— eddig nem volt kiilbnbség a csoportok kozott
SE AITK 20 Sun-JAMA-2016
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% Neuropsychological and Behavioral Outcomes after
¢ Exposure of Young Children to Procedures Requiring
General Anesthesia

The Mayo Anesthesia Safety in Kids (MASK) Study

David O. Warner, M.D., Michael J. Zaccariello, Ph.D., L.P, Slavica K. Katusic, M.D.,

Darrell R. Schroeder, M.S., Andrew C. Hanson, B.S., Phillip J. Schulte, Ph.D., Shonie L. Buenvenida, R.N.,
Stephen J. Gleich, M.D., Robert T. Wilder, M.D., Juraj Sprung, M.D., Danging Hu, M.D.,

Robert G. Voigt, M.D., Merle G. Paule, Ph.D., John J. Chelonis, Ph.D., Randall P. Flick, M.D., M.PH.

Table 3. Anesthesia Exposure Characteristics for Children

Tested

Single
Exposure
(n =380)

Multiple
Exposures
(n = 206)

ASA physical status

I

Il
1l
v

Age at first exposure (yr)

281 (73.9%)
90 (23.7%)
9 (2.4%)

0 (0.0%)

71 (34.5%)

96 (46.6%)

34 (16.5%)
5 (2.4%)

0to 0.9 138 (36.3%) 123 (59.7%)
* Olmsted, Minnesota s 'Rois)  10@SK)

Duration of anesthesia (min)
* narkozisok: 1994-2007, propensity score matching Median @1, 0% wunen 1670820
1t0 30 138 (36.3%) 1(0.5%)
’ o ’ 31to 60 91 (23.9%) 12 (5.8%)
997 gyerek, narkodzis <3 éves kor o nggo o@ek 3 (160%
— 411 kontroll, 380 1x, 206 >1x o1 40 opew  o1050%
=241 5(1.3%) 76 (36.9%)

* Elsédleges végpont: 1Q nem kiilonbo6zott (p=0,32 ill. 0,70) wermyepoed

. ’ * M 5 - 122 (59.2%)
7 V 4 oo X [} V4 [} V4 3 - 36(175%)
* Masodlagos végpontok: tdbbszori narkozis eseten e i s
— feldolgozasi sebesség, finom motorikus szkillek elmaradtak S0 : s o9

Values are expressed as n (%) unless otherwise noted. In total, 586 children
underwent 1,052 anesthetics. For the 206 children who underwent multiple

— Szul6k beszamoldja szerint problémak a végrehajtas, olvasas,
viselkedés terén

(range, 2 to 29) anesthetics, the highest ASA physical status and the total cumu-
lative duration of anesthesia are presented. The median (Q1 and Q3) duration
per anesthetic for all anesthetics was 58 (30, 100) min. For the four patients
who had at least 10 anesthetics, exposure counts were 11, 15, 26, and 29.
ASA = American Society of Anesthesiologists; Q1 = first quartile;
Q8 = third quartile.

SE AITK 20 Warner-Anesthesiol-2018
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Patterns of neuropsychological changes after general
anaesthesia in young children: secondary analysis of
the Mayo Anesthesia Safety in Kids study

Michael J. Zaccariello’, Ryan D. Frank’, Minji Lee”, Alexandra C. Kirsch’,
Darrell R. Schroeder’, Andrew C. Hanson?, Phillip J. Schulte?,

Robert T. Wilder’, Juraj Sprung3, Slavica K. Katusic?, Randall P. Flick® and
David O. Warner™*

1Department of Psychiatry and Psychology, 2Department of Health Sciences Research and 3Department of
Anesthesiology and Perioperative Medicine, Mayo Clinic, Rochester, MN, USA

45

MASK utovizsgalatok

Performance on the Operant Test Battery in young
children exposed to procedures requiring general
anaesthesia: the MASK study

David O. Warner"*, John J. Chelonis®, Merle G. Paule”, Ryan D. Frank?
Minji Lee?, Michael J. Zaccariello®, Slavica K. Katusic?,

Darrell R. Schroeder?, Andrew C. Hanson?, Phillip J. Schulte?,

Robert T. Wilder', Juraj Sprung’ and Randall P. Flick"

IDepartment of Anesthesiology and Perioperative Medicine, USA, Department of Health Sciences

Research, USA, 3Departrnent of Psychology, Mayo Clinic, Rochester, MN, USA and “National Center for
Toxicological Research, Food and Drug Administration, Jefferson, AR, USA

* MASK adatbazis, utankovetés 8-12, ill 15-20 éves korban, clusteranalizis

e Tobbszori narkozis esetén a motoros szkillek, vizualis-

* Nem volt killénbség

motoros integracio és feldolgozasi sebesség lassabb volt.

— A:106 (10,6%) leggyengébb

* tobbszordsen altatott gyerekek itt OR: 2,83 (Cl 1,49-5,35; p=0,001)

— B: 557 (55,9%)

— C:334(33,5%) leger6sebb

SEAITK ‘20

Zaccariello-BrJAnaesth-2019, Warner-BrJAnaesth-2019
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Semmelweis Egyetem

@ CrossMark

e 209 gyerek, vizsgalat 6-12 éves korban Long-duration general anesthesia
influences the intelligence of school

age children
l. kO Nt r0| | . 30 Qingaing Zhang'", Yuanzhi Peng'" and Yingwei Wang®"

. <16 49

e 4 csoport —anesztézia hossza

4 a4 30, Group I b . Group II
. 1-36 51
V. >30 79 b ey
22105 221107
V4 oe 2?100, gE]OU'
 Hosszu csoportban az 1Q lecsokkent =57 25 )
90 T T T 80 T T T
4 ° 4 4 o ay belore month later 3 months later ear later a elore month later 5> montnhs later vear later
csak 1 éves vizsgalatra allt vissza T
145 - 145 - FEE y * ,
° L) V4 2 1351 . w 135 4
* Riziko g |
E% - EEDIISA
. ’ Z= 115 %ﬁ
— fiatal életkor, (OR 5,6) B 321
o2 ‘ I o2 %7
e o V4 y: =@ g5 == |
— anyai iskolazatlansag (2,81) y -

1 day before 1 month later 3 months later 1 year later 1 day before 1 month later 3 months later 1 year later

es | oo 7 . . . . . . . .
—_— ko ra Szu |0ttseg (2’ 6) Fig. 2 Companson of the median intelligence Ievels-aﬁ‘er b) sh-ort (group 1), © mtermedwate (group ) or d) long term (group V) anesthesia/
surgery with a) group | as untreated controls at the indicated times before and after intervention. ***P < 0,001, *P < 005

SE AITK 20 Zhang-BMCAnesthesiol-2017



(31 Kanadai vizsgdlatok

Semmelweis Egyetem

47

* Ontario és Monitoba (Kanada) beiskolazas el6tti teszt: Early Development Instrument EDI
— 25,6% vs 25,0% OR 1,05 (95% Cl 1.01-1.08), anesztézidk szama nem volt befolyasolo tényez6

e 28366 gyerek muitét
— 55910 illesztett

— ha a m(tét idején <2 év: NS
— ha a m(tét idején >2 év:
« OR 1,05 (95% Cl 1.01-1.10)

Groups / subgroups

Any surgery
<2 years
=2 years

A single surgery with length of stay <2 days
<2 years

=2 years

Frequency of surgery:
1
2
3 -
>4 —

01 _ 1

Decreased vulnerability Increased vulnerability

SEAITK ‘20

* anesztéziak: 1x — 3850, >2 — 620

Odds ratio (95%CI) P

1.05 (1.01 to 1.08)
1.04 (0.98 to 1.10)
1.05 (1.01 to 1.10)

1.04 (1.00 to 1.08)
1.01 (0.94 to 1.10)
1.05 (1.00 to 1.10)

1.04 (1.00 to 1.08)
1.06 (0.97 to 1.15)
1.06 (0.89 to 1.27)
1.06 (0.78 to 1.43)

0.009

0.19
0.02

0.08
0.74
0.06

0.03
0.20
0.51
0.71

— illesztett — 13586

— ha a m(tét idején <2 év: NS

— ha a m(tét idején >2 év:
* kommunikacié: HR -0,7 (95% Cl -0,93—0,47)
* nyely, kifejezés: HR -0,34 (95% CI -0,52—0,16)

O’Leary-Anesthesiol-2016, Graham-Anesthesiol-2016
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Semmelweis Egyetem

 Ontario, Kanada; beiskolazas elo6tti teszt - EDI

— 10897 testvérpar, aktualisan 5-6 évesek

 Egyik EDI doménben sem volt kilonbség

Table 2. Unadjusted EDI Outcomes for Sibling Pairs, Classified by Exposure to Surgery

Siblings

Concordant Pairs

Discordant Pairs

Both Surgery Neither Surgery No Surgery Surgery

Outcome by Domain (n=1734) (n=16368) (n = 2346) (n = 2346)
Early developmental vulnerability, No. (%) 154 (21.0) 3307 (20.2) 432 (18.4) 543(23.1)
Multiple challenge index, No. (%) 9(1.2) 294 (1.8) 35(1.5) 66 (2.8)
Language and cognitive development

Domain score, mean (SD) 8.93(1.32) 8.94(1.43) 8.97(1.42) 8.85(1.52)

<10th Percentile, No. (%) 33 (4.5) 884 (5.4) 131 (5.6) 146 (6.2)
Physical health and well-being

Domain score, mean (SD) 8.97 (1.16) 9.07(1.15) 9.06(1.16) 8.97 (1.20)

<10th Percentile, No. (%) 75(10.2) 1571 (9.6) 225(9.6) 272 (11.6)
Social knowledge and competence

Domain score, mean (SD) 8.63(1.52) 8.70(1.56) 8.75(1.50) 8.51(1.66)

<10th Percentile, No. (%) 41 (5.6) 934 (5.7) 123 (5.2) 161 (6.9)
Emotional health and maturity

Domain score, mean (SD) 8.32(1.25) 8.35(1.33) 8.43(1.29) 8.17(1.42)

<10th Percentile, No. (%) 44 (6.0) 1074 (6.6) 147 (6.3) 201 (8.6)
Communication skills and general
knowledge

Domain score, mean (SD) 8.22(2.13) 8.16(2.28) 8.27(2.20) 8.10(2.31)

<10th Percentile, No. (%) 47 (6.4) 1290(7.9) 165 (7.0) 198 (8.4)

Table 3. Adjusted Odds of Early Developmental Vulnerability, a Multiple Challenge Index, or Major Domains in the Lowest Tenth Percentile
and Adjusted Estimates for EDI Major Domain Scores After Exposure to Surgery Before Primary School Entry

<10th Percentile Score
EDI Outcome Adjusted OR (95% Cl) P Value Estimate (95% CI) P Value
Overall early developmental vulnerability 1.03 (0.98 to 1.14) .58 NA NA
Multiple challenge index 1.16 (0.89 to 1.51) .27 NA NA
Major EDI domains
Language and cognitive development 0.96(0.80t0 1.14) 61 0.00 (-0.06 to 0.05) .86
Physical health and well-being? 1.09 (0.96 to 1.24) .19 -0.04 (-0.09 to -1.95) .05
Social knowledge and competence 0.98 (0.84t0 1.14) .83 -0.04 (-0.10t0 0.01) 13
Emotional heath and maturity 0.98 (0.84t0 1.14) .81 -0.02 (-0.07 t0 0.03) .40
Communication skills and general knowledge 0.90 (0.77 to 1.05) 17 0.05(-0.03to 0.14) .20

Abbreviations: EDI, Early Development Instrument; NA, not applicable; OR, odds ratio.

@ Not adjusted for eldest sibling status due to lack of model convergence.

SEAIIN zu

O’Leary-JAMAPed-2019
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7 altatas és emlékezet

Semmelweis Egyetem

e 1 éves kor el6tti narkozis (28 vs. 28 kontroll)
* 6-11 éves kor kozott neurokognitiv tesztek

— memoaria/visszaemlékezés (recollection)

* adott esemény részleteire emlékszik
— felidézés (familiarity)
* felismeri, hogy volt mar ilyen eseményen
— mas-mas agyteruletek éritettek
* altatott vs nem altatott gyerekek

— visszaemlékezés romlott
— de = felidézés, 1Q, Child Behavior Checklist score

e parhuzamos patkanykisérlet is azonos eredményt hozott

SE AITK 20 Stratmann-Neurophyschopharmacology-2014



e neurotoxicitas

Semmelweis Egyetem

e az agy fejlédése kb. a 3. életév veégéig tart
— az anesztetikumok (opiatok kivételével) ezt modulalhatjak

— allatkisérletekben
e gatoljak a szinaptogenezist
» fokozzak a neuroapoptozist

— retrospektiv human vizsgalatokban
* neurokognitiv fejl6édés elmaradasa, tanulasi nehézség, ADHD kialakulasa?
* prospektiv vizsgalatok egyenl6re negativak

 SmartTots konszenzus (2015.10.13.)

— anesztéziara sziikség van (nem ismerink a jelenleginél biztonsagosabb mddszereket)
— beszélni kell réla a szul6kkel
— az elektiv mitétek id6pontjanak kivalasztasanal figyelembe kell(ene) venni

SEAITK ‘20

50
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e 3allat > ember?

— agy fejl6édési iteme, vulnerabilis id6szakok?

* human vizsgalatok

— retrospektiv, epidemioldgiai

— akkor: régi anesztetikumok
— akkor: mas monitorozas

e a mult mar tréfalt

— penicillin, trovafloxacin, ...

* a miagyunk tovabb él..
— 2 évvs. 100 év

SEAITK ‘20

korlatok

Man
£ Monkey
S Rat
=
3 Sheey
< Rabbit
-]
=
: .
& . P
Guinea pig & /
1 ) [] L] 1 L L] L L] L}
-30 -20 -10 ‘ +10 +20 +30
Age Birth Age

Walters-NeurotoxicolTeratol 2016

51
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SEAITK ‘20

Magzati agyfejlodeés..

Andropoulos-FetalDiagnTher-2018

52
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& T,
e Anesthesia

Age
Duration h
Gender
Frequency
Temperature

Anesthetic agent(s)

Humidification C onfounding
Ventilation method ~

Carrier gas/O, level Factors
Physiological maintenance
Genetic background -
Gas flow-rate
[ ] [ ]
Neurotoxicity |
Possible

Molecular Cellular Behavioral Outcomes

SE AITK 20 Johnson-NeurotoxicolTeratol-2019
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[y Epigenetikai elvaltozadsok anestnesia exposure
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DNMTs inhibitors: 1 L HDAC inhibitors:
5-aza-2-deoxycytidine ! I NaB, SAHA, TSA

Epigenetic Alterations

e Anesztézia indukalta neurotoxicitas
a fejl6dé agyban =
epigenetikai diszfunkcio

Chromatin Structure
Gene Expression

|

SE AITK 20 Developmental Neurotoxicity Wu-FrotPhysiol-2018
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Factors potentially affecting outcome

Y

b Y h 4

[Perioperat‘ive management] [ Surgery/Pain } [ Environment ] [ Anaesthesia ]
¥ hd v L 4

[ Adequate physiology ] [ Neuro-inflammation } [ Enriched/poor J { Neurotoxicity ]
¥ b L ¥

|

Short and long term neurological outcome

FIGURE 1. The figure briefly summarizes different elements that can affect the short and long-term neurological outcome after
the use of general anaesthetics in children in order to show the complexity of the neurotoxicity/neuroprotection issue.

SEAITK ‘20

Marchesini-CurrOpinAnestgesiol-2019
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& " Safety Announcement

¥ 74 i K

g 1
< ' % F D A [12-14-2016] The U.S. Food and Drug Administration (FDA) is warning that repeated or
Semmelweis Egyetem

lengthy use of general anesthetic and sedation drugs during surgeries or procedures in
children younger than 3 years or in pregnant women during their third trimester may
affect the development of children’s brains.

Vet = Drug Safety Communications

Generic Name Brand Name
FDA reviewresultsin new warnings about using general anesthetics desflurane Suprane
and sedation drugsin young children and pregnant women - -

Hgsin young w etomidate Amidate

halothane Only generic 1s available
[1214-21%8] The U.S. Food and Dmg Administration (FDA) is waming that repeated or .
lengthy use of general anesthetic and sedation drugs during surgeries ar procedures in 1soflurane Forane
children younger than 3 years of in pregnant women during their third trimester may -
affect the development of children’s brains. ketamine Ketalar
Cansistent with animal stadies, recent Imman studi st that a single, relativel . 1111 : 1
et cxponar g e s does o bt o ol mcly lorazepam injection Ativan
By e b oty T et oo el et doe et methohexital Brevital
Tobetter inform the public about ths potential risk, we are requiring warmings to be midazolam injection, syrup Only generic 1s available
added to the labels of general anesfhetic and sedation drugs (sce List of General -
Ancsthetic md Scdation Drags Affctod by fis Label Change). We will confime to pentobarbital Nembutal
manitor the nse of these dmgs in children and pregnant women and will npdate the public . -
if additional information becomes available. pl‘OpOfOl Dlprwan
Annsﬁeﬁ?mdsechﬁmdmgsafemmyforhfam,dﬁldlmufipmgnmnwmm Sevoﬂ‘lu‘ane U]taneI' Sojo‘lu‘n
e Ceatening oitons squiing sxrgery int shoudd kb caged. 1 adtcn, *This List includ hetic and sedation d hat block N-methvl-D
o ot F o g g ooty i gl 11s list includes anesthetic an se ation drugs t 1at oc! -plet 1yl- -aspa.nz.lte
Heatth core rofessonclsshould belanc the bencfs of sppopristc methci i yours (NMDA) receptors and/or potentiate gamma-aminobutyric acid (GABA) activity. No
o T e e e 3 specific medications have been shown to be safer than any other.

years. Discuss with parents, caregivers, and pregnant women the benefits, risks, and
appropmiate timing of surgery or procednres requiring anesthetic and sedation dmgs.

%ﬁ%ﬁg&}hﬁ?ﬁ“ﬁm e példak nem halaszthatéo m(itétekre (FDA 2016)

Ao en shomtany resions v — sulyos CHD, oesophagus atresia, bélelzarédas,
gastroschisis/omphalocele, rekeszsérv, congeitalis
tudobléziok, pylorus stenosis

— szajpadhasadék, le nem szallt here
SE AITK 20 www.fda.gov
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EJA

Use of anaesthetics in y0ung children Eur J Anaesthesiol 2017; 34:327-328

Consensus statement of the European Society of
Anaesthesiology, the European Society for Paedlatric
Anaesthesiology, the European Association of Cardiothoracic
Anaesthesiology and the European Safe Tots Anaesthesia
Research Initiative

fom @ Hansen * nincs elég evidencia
e szulb6ket informalni kell

— anesztézia veszélye vs. m(tét halasztasa

e fontos az anesztézia binztonsagos vezetése

Smart vs Safe?
e Strategies for Mitigating Anesthesia-Related neuroToxicity in Tots
— www.smarttots.org
 The Safe Anesthesia for Every Tots
— www.safetots.org

Hansen-PedAnesth-2017, Hansen-EurJAnaesthesiol-2017
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1. Ininfants and children with robust indications for surgical, interventional, or
diagnostic procedures, anesthesia or sedation should not be avoided or delayed
due to the potential neurotoxicity associated with the exposure to anesthetics.

Accepted: 16 March 2018

DOI: 10.1111/pan.13383

SPECIAL INTEREST ARTICLE WILEY Uit

Choosing Wisely in pediatric anesthesia: An interpretation
from the German Scientific Working Group of Paediatric
Anaesthesia (WAKKA)

Karin Beckel | Christoph Eich? | Claudia Hohne® | Martin Johr*® |

Andreas Machotta® | Markus Schreiber® | Robert Siimpelmann’

If possible, 2 or more procedures could be performed in 1 combined
anesthesia/sedation session.

SEAITK ‘20
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Pediatric Anesthesia

Pediatric Anesthesia ISSMN 1155-5645

REVIEW ARTICLE

Anesthesia-related neurotoxicity and the developing animal
brain is not a significant problem in children

Tom G. Hansen'?

1 Department of Anesthesiology and Intensive Care —Pediatric Section, Odense University Hospital, Odense C, Denmark
2 Clinical Institute — Anesthesiology, University of Southern Denmark, Odense C, Denmark

Pediatric Anesthesia

EDITORIAL

Anesthetists rather than anesthetics are the threat to baby
brains

SE AITK 20 Hansen-PedAnesth-2015, Weiss-PedAnesth-2013
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EDITORIAL

The rise and fall of anaesthesia-related neurotoxicity and the
immature developing human brain

T. G. Hansen'? and P.-A. Lonnqvist>*

1D:—:-p.sur'trm-:-nt of Anaesthesia and Intensive Care — Paediatric Section, Odense University Hospital, Odense, Denmark

2Institute of Clinical Research — Anaesthesiology, University of Southern Denmark, Odense, Denmark

*Department of Paediatric Anaesthesia and Intensive Care, Astrid Lindgren Children’s Hospital, Karolinska University Hospital, Stockholm, Sweden
“Department of Physiology and Pharmacology — Section of Anaesthesiology and Intensive Care, Karolinska Institute, Stockholm, Sweden

SE AITK 20 Hansen-ActaAnesthesiolScand-2017
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o .

Vulnerable patient
Bad : .
Congenital anomalies
Prematurity
Positive environment/experience Negative Development

Fig 1 | The developing central nervous system has windows of critical period plasticity where specific sensor and

Prolonged surgery/anesthesia/hospitalization
cognitive domains are affected by environmental factors (adapted with permission from Hensch)

SE AITK 20 McCain-BMJ2019
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www.safetots.org - 10 N

The 10 - N - Paediatric
Anaesthesia
Quality Checklist

. Normotensio
., . Normocardia
x| | ( . Normoxaemia

. Normoglycaemia
. Normothermia
. No Pain

e

Weiss-CurrOpinAnaesthesiol-2015, www.safetots.org
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(121 rendszer — www.safetots.org
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* Ki? — gyermekaneszteziologus

— min. 200-300 gyerekanesztézia/év ill min. 1/hé (<1 éves)

* Hol? Mit? - centrumban
— Ujszulottek/csecsembk vagy specidlis mitétek csak centrumban
— min. 1000-1500 gyerekanesztézia/év (<10 éves)
* Mikor? — neurotoxicitas?
— elektiv m(itétek optimalis ideje?

The 10 - N - Paediatric
Anaesthesia

Quality Checklist

* Hogyan?
— 10-N

— protokollok/SOP-k
(pl. fajdalomcsillapitasra)
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=
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SE AITK 20 Weiss-CurrOpinAnaesthesiol-2015, Weiss-ArchDisChild-2016, www.safetots.org
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572%% ORIGINAL ARTICLE
e
]

snnelves Egetn - Hypoxia, hypercarbia, and mortality reporting in studies of
anaesthesia-related neonatal neurodevelopmental delay
in rodent models

A systematic review

Thomas F. Floyd, Kseniya Khmara, Ryan Lamm and Peggy Seidman

* Pubmed 2003-2017, ragcsald study (3-15 napos egér/patkany)
e perioperativ ellatas
— légzés: spontan 101/103, IPPV 2/103
— légzés monitorizalds: vizualis obszervacio (jol kap leveg6t/ciandzis) 60% vérgaz 33%
» vérgazon féként hiperkarbia
— mortalitdsi adat 35%, mortalitas: 11% (0-40%-?%)

 Sulyos hipoxiat csak 35%-ban dokumentaltak

SE AITK 20 Floyd-EurJAnaesthesiol-2020



Table 4 Rat arterial blood gas results Table 5 Mouse arterial blood gas results

Year Reference Anaesthetic Oxygen monitoring pH PCO, (mmHg) PO, (mmHg) FIO, (%) Year Reference Anaesthetic Sampling site pH PCO, (mmHg) PO, (mmHg) FIO, (%)
2003 Jevtovic-Todorovic et al.* Triple Cktl-SV ABG-LV 7.49 29 93 21 2005 Young et al197 Ket-SV ABG-LV 7.56 29 97 21
2005 Yon et al.*® Triple Cktl-SV ABG-LV PR PR PR 21 2006 Loepke et al.'" Iso-SV ABG-carotid catheter 7.2 69 486 100
2009 Bercker et al.”® Prop-SV ABG-LV NR NR NR 21 Iso-CV ABG-carotid catheter 7.28 50 498 100
Sevo-SV ABG-LV NR NR NR 21 2009 De Roo et al.®® Mid/Ket/Prop-SV ABG-aorta NR NR NR 21
2009 Stratmann et al.%® Iso-SV ABG-LV 6.9 140 NR 21 2009 Loepke et al.'°" 1so-SV ABG-carotid 714 56 88 30
2009 Stratmann et al.®* Iso-SV ABG-LV PR PR PR 21 2009 Satomoto et al.'%* Sevo-SV ABG-LV NR NR NR 21
2010 Zacharias et al.*® Prop-SV ABG-LV PR PR PR 21 2010 Liang et al.'® 1so-SV ABG-LV NR NR NR 30
2012 Feng et al.>® Sevo-SV ABG-LV 7.34 27 98 21 Sevo-SV ABG-LV NR NR NR 30
2012 Shih et al.” Sevo-SV ABG-LV 6.9 150 130 50 2011 Istaphanous et al.' 2 Des-SV ABG-carotid 6.94 130 451 100
2013 Hu et al.®® Sevo-SV ABG-carotid 7.42 43 98 60 lso-SV ABG-carotid 7.02 119 498 100
2013 Lei et al.%? Sevo-SV ABG-LV 6.7 200 50 60 Sevo-SV ABG-carotid 6.92 130 4992 100
2013 Li et al® Sevo-SV ABG-LY NR NR NR 30 2011 Kodama et al.%° Des-SV ABG-LV 7.29 58 128 25
2013 Li et al®* Sevo-SV ABG-LV NR NR NR 21 1s0-SV ABG-LV 7.35 51 108 25
2013 Murphy and Baxter®” Iso-SV ABG-LV 7.29 57 192 100 Sevo-SV ABG-LV 7.04 59 112 05
2013 Wang et al.”? Sevo-SV ABG-LV 7.38 30 89 21 2013 Shen et al.®® Sevo-SV ABG-FA NR NR NR 60
2013 Yu et al.”® Prop-SV ABG-LV 7.47 48 102 21 Des-SV ABG-FA 7.41 41 149 60
2014 Li et al® Iso-SV ABGLY 7.37 42 108 30 2013 Yonamine et al,'2° Sevo-SV ABG-LV 7.4 44 129 30
Sevo-SV ABG-LV 7.38 42 105 30 2016 Jietal'™® Sevo-SV ABG-LV NR NR NR 30
2014 Wau et al.®® Iso-SV ABG-aorta catheter 7.06 94 65 60
Sevo-SV ABG-aorta catheter 71 96 69 60 If catheter not stated, then arterial puncture was used. ABG, arterial blood gas; CV, controlled ventilation; Des, desflurane; FA, femoral artery; Iso, isoflurane; LV, left
Iso-CV ABG-aorta catheter 7.37 47 91 60 ventricle; NR, not reported; Prop, propofol; Sevo, sevoflurane; SV, spontaneous ventilation.
Sevo-CV ABG-aorta catheter 7.34 50 191 60
2015 Amrock et al.”® Sevo-SV ABG-LV NR NR NR NR
2015 Liu et al.®? Sevo-SV ABG-LV 7.19 82 175 30
2016 Lu et al®* Sevo-SV ABG-LV 7.4 32 108 100
2016 Zhang et al.®" Sevo-SV ABG-LV 7.32 39 114 70
2016 Zhou et al.*® Sevo-SV ABG-LV 7.38 27 100 21
2016 Zhou et al.® Sevo-SV ABG-LV NR NR NR 21
If catheter not stated, then arterial puncture was used. ABG, arterial blood gas; CV, controlled ventilation; Iso, isoflurane; LV, left ventricle; NR, not reported; PR, previously
reported; Prop, propofol; Sevo, sevoflurane; SV, spontaneous ventilation; Triple Cktl, NoO/Isoflurane/Midazolam. 15
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e Obstruktiv apnoe csecsemd&knél (4-7 hét) 36-57%
e OSA gyerekeknél (2-8 év) 2-6%, REM fazis alatt
— Mandulam{tétre varok kozott 87% (sulyos 52%)

Table 14.1 Signs and symptoms associated with obstructive sleep apnea in children [32]

66

History
o D . Frequent snoring (=3 nights/week)
g . Labored breathing during sleep
, . , , Gasps/snoring noises/observed episodes of apnea
— dnamnezis nem megb|2hat0 Sleep enuresis (especially secondary enuresis) after >6 months of continence
i ., P Y / Sleeping in a seated position or with the neck hyperextended
— kérdbivek — kdzepes szenzitivitas Cyanosis
] — Headaches on awakening

— poliszomnografia Daytime sleepiness
Attention-deficit/hyperactivity disorder
Learning problems

Physical examination
Underweight or overweight
Tonsillar hypertrophy
Adenoidal facies
Micrognathia/retrognathia
High-arched palate
Failure to thrive
Hypertension

SE AITK 20 Overland-EurArchOtoRhinolLaryngol-2019, Astuto-Perioperative Medicine in Pediatric Anesthesia. Springer 2016
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EJA Eur [ Anaesthesiol 2019; 36:719-720
EDITORIAL

Long-term neurocognitive impairment after general
anaesthesia in childhood

Is obstructive sleep apnoea to blame?

Markus Weiss, Thomas Engelhardt and Tom G. Hansen

SEAITK ‘20
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e Anesztéziara szukség van
* Biztonsagos anesztéziara van szukseg
e Mitéti idépont meggondolandod

* Gondos peri-€és inraoperativ
monitorozas és ellatas szukséges

SEAITK ‘20
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koszonom a figyelmet!

Centrumba
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