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Nguyén tac

. Piém khdi phat tuong tu’ diém dén: cip nhat
nam 2010 cua cac khuyén cao lién quan dén
ngung tim G tré em cua ERC * (Hbi dong Hoi
Strc Chau Au)

» Chon lua cac diém con nghi ngd hodc chua chitng minh
duoc

» Tap trung trén y van gan day nhat
» Van luén mang tinh thuc tién va quay vé vdi cac phac do

* Nolan JP et al. Resuscitation. 2010;81:1219-1276
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Resuscitation 81 (2010) 1219-1276

Contents lists available at ScienceDirect
RESUSCITATION

Resuscitation

journal homepage: www.elsevier.com/locate/resuscitation e

European Resuscitation Council Guidelines for Resuscitation 2010
Section 1. Executive summary

Jerry P.Nolana* Jasmeet SoarP, David A. Zideman¢, Dominique Biarentd, Leo L.
Bossaerte, Charles Deakinf, Rudolph W. Koster9, Jonathan Wyllieh, Bernd Bottiger!,
on behalf of the ERC Guidelines Writing Group'

@ Anaesthesia and Intensive Care Medicine, Royal United Hospital, Bath, UK

b Anaesthesia and Intensive Care Medicine, Southmead Hospital, North Bristol NHS Trust, Bristol, UK

¢ Imperial College Healthcare NHS Trust, London, UK

d Paediatric Intensive Care and Emergency Medicine, Université Libre de Bruxelles, Queen Fabiola Children’s University Hospital, Brussels, Belgium
€ Cardiology and Intensive Care, University of Antwerp, Antwerp, Belgium

f Cardiac Anaesthesia and Critical Care, Southampton University Hospital NHS Trust, Southampton, UK

9 Department of Cardiology, Academic Medical Center, Amsterdam, The Netherlands

h Neonatology and Paediatrics, The James Cook University Hospital, Middlesbrough, UK

i Anasthesiologie und Operative Intensivmedizin, Universitatsklinikum Kéin, Kéln, Germany
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Thay ddi gi so vGi cac khuyén cao
truGc day?

« SUIr dung 6ng NKQ c6 bong hai véi theo doi ap luc bong hai

» Cai thién viéc nhan tim néu CO,ET van trong khoang 10-15
mmHg

« Nham dén mot SpO, 94% - 98%

 Chong tang than nhiét

 Chong roi loan dudng huyét

Bouhours G, et al. Arrét cardiaque chez I'enfant. In: Réanimation pédiatrique.
Collection « Le point sur ». 2013-pp 283-293
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Dan bai trinh bay

- Dich té hoc

« HOI sU'c ban dau

* RGI loan nhip

« HOi sUc th cap

» Cac ky thudt “bd trg”
» Tién lugng
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Dich té hoc



Hanoi - Ho Chi Minh Ville

Minneapolis Springfield gambridge
SouxFalls 8] & CrdangCo. & $B0ston
San FranCiSCOORaD Kent Cof Hershey»Stamford
.. Kansis €i Columbus g e #New Castle
ContralCosta Las Velgas Denvere nsa. Y Gincinnati ° 2
Santa Barbara . @) —E|Paso Co.® ® Sedgwick Go. ®Rchmond
®\entura Co - Duthamg o Raleigh
. Nashville @ Charlot?e
San Diego @ °
Fort Worth @® Pland Atianta ¥ Hilton Head Island
aytown
Austin® Oﬁ
L]
Anchorage Houston

Tu 01/10/2005 dén

31/12/2010
46 khoa cap cdu G My

McNally B, et al. MMWR. 2011,6:01-20

Patients

n= 28,289
Characteristic No. (%)
Age group (yrs)3
0-17 574 (2.0 é-
)
18-34 1,059 (3.8
7 L
%% oo
Slftes 488 &
Female 10,928 238.6
Male )
Total 17,351 (61.4
)
28,2791t (100.0
)
Race/Ethnicity$
Black/African-American 7,588 (26.9
Total 2821788 (09.9)T1
AFHERARHeAAIRASS 1,494 (5.3
Witnessed by bystander 11,617 41.1
White 10,989 38.9
Unwitnessed arrest 16,666 58.9
Léthioh of arrestS 714 )(25
fPevate 25803+ (1069
Unknown 7,432 ) §26.3
Public 5,697 {20.1
Presenting arrest rhythm$ )
Yot4unknown shockable rhythm 2@&%}3 (»(3@4@
Unknown unshockable rhythm 3,533 ) (12.5)
Asystole 13,448 (47.6)
Pulseless electrical activity 4,644 (16.4)
Total 28,245** %99.9)‘"
Who first applied AED/monitor8
Bystander 1,149 (4.1
)
911 responder 27,040 (95.9
Overall survival rate 2,415 )(8.5)
S.DfetdiR 28,189888  (100.0

)
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Epidemiology and Outcomes From Out-of-Hospital
Cardiac Arrest in Children

The Resuscitation Outcomes Consortium Epistry—Cardiac Arrest

Dianne L. Atkins, MD; Siobhan Everson-Stewart, MS; Gena K. Sears,
BSN; Mohamud Daya, MD, MS; Martin H. Osmond, MD, CM, FRCPC;
Craig R. Warden, MD, MPH; Robert A. Berg, MD;
the Resuscitation Outcomes Consortium
Investigators

11 territoires nord-américains
24 M d'habitants

Table 1. Patient Characteristics DessmBIE A Rals2007

Atkins DL, et al. Circulation. 2009;119:1484-1491



S.DAUGER

Table 2. Event Characteristics Atkins DL, et al. Circulation. 2009;119:1484-1491

Characteristic Infants Children Adolescents All Pediatric
(n=277), (n=154), n (n=193), n (n=624), n
n (%) (%) (%) (%)
Nonpublic location 266 (96) 133 (86) 152 (78) 551 (88)
Bystander witnessed 39 (14) 42 (27) 40 (21) 121 (19)
EMS witnessed 8 (3) 7 (5) 8 (4) 23 (4)
Bystander CPR 102 (37) 61 (40) 54 (28) 217 (35)
Bystander AED 0(0) 2(1) 1(1) 3(0)

0 obvious cause of
rrest/missing*

bvious cause of arrest® 72 (26) 53 (34) 79 (41) 204 (33)

205 (74) 101 (66) 114 (59) 420 (67)

Chemical poisoning 0(0) 0(0) 1(1) 1(0)
Drowning 2 (1) 20 (13) 7 (4) 29 (5)
Drug poisoning 0(0) 0(0) 17 (9) 17 (3)
Electrocution 0(0) 1(1) 2 (1) 3(0)
Foreign body obstruction 1(0) 3(2) 0(0) 4 (1)
Hanging 1(0) 2(1) 27 (14) 30 (5)
Mechanical suffocation 9 (3) 5(3) 3(2) 17 (3)
Nontraumatic exsanguination 1(0) 0(0) 0(0) 1(0)
Respiratory 3(1) 1(1) 3(2) 7(1)
sIDS 37 (13) 1(1) 0 (0) 38 (6)
Smoke inhalation 0(0) 1(1) 0(0) 1(0)
Strangulation 0(0) 1(1) 3(2) 4 (1)
Terminal illness 1(0) 0(0) 1(1) 2(0)
OtREH H USRS hated extemal defibrildE)SIDS, sudden it Bkath syndrome. 9 (8) S0 (8)
*Cause is defined as clinical impression of BVIS providers and not confirmed from hospital Octobre 2014

record.
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journal homepage: www.elsevier.com/locate/resuscitation =

Clinical paper
Paediatric traumatic out-of-hospital cardiac arrests in Melbourne, Australia®

C.Deasyab.c.*d J Bray2d K. Smitha?.d D. Hall?-.¢.d C.Morrison&d, S A Bernardab.c.d P.Cameron?.¢.d

250 K Melbourne, Etat de Victoria, Australie

500 | 191 810 000 ngudi < 16 tudi/ 5,3 triéu dan

- |74 Nghién clfu hoi clru tir ndm 2000 dén 2009
150 129 1,60/0 Cl]a 33 722 NTNT Ié tl‘é em

100 TR

A A TR N Y R Y R
P Y N PGNP e
&35 & 9 & &
Q 0'3
& & &

Deasy C, et al. Resuscitation. 2012;83:471-475
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Handl invie  1able 4. Nhip tim ban dau cta cac ngwng tim tré em.

S6 bn (phan tram
Nhip tim toan bd)

A. Nhip tim ban dau: toan bo bn  (n=2,734)
V6 tam thu 2,135 (78.0%)

Hoat déng dién v6 mach 350 (12.8%)
Rung that/nhip nhanh that vé mach 222 (8.1%)
Nhip tim cham 27 (1.0%)

B. Nhip tim ban dau: ton thwong do chét dubi (n=67)
V6 tam thu 40 (61.4%)
Hoat dong dién vé mach 0
Rung that/nhip nhanh that vé mach 14 (20.0%)
Nhip tim cham 11 (15.7%)
Khoéng biét /khéng ghi nhan duwoc 2

C. nhip tim ban dau:chén
thwong (n=57)

V6 tam thu 42 (75.0%)
Hoat déng dién v6 mach 4 (6.7%)
Rung that/nhip nhanh that vé mach 3 (5.0%)
Nhip tim cham 0

Khoéng biét/khéng ghi nhan duoc 8

Donoghue AJ, et al. Ann Emerg Med. 2005;46:512-522

Octobre 2014 S.DAUGER
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Dich té hoc: tom tit

* 2% cac ngu'ng tim ngu'ng thé (NTNT) ngoai hoac trong
bv du moi Ira tudi

« 0,5 - 2,5/ 1000 ca nhap vién nhi moi ndm

+ 5-20 / 100 000 tré moi ndm

- O tré nhii nhi nhiéu gap 10 [an so vdi tré nhé va thiéu nién
- Ngu'ng tha , dot tur tré sa sinh (MSN), tai nan

« < 15% RLN : rung that hoac nhip nhanh that vo mach

Biarent D. Réanimation. 2012;21:688-695
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‘ h Khong cé dap irng H
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Goi sv giup do ;

!

( Mé& dwdrng ho hap
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Khéng c6 dau hiéu sw sdng

Réanimation (2012) 21:688-695
DOI 10.1007/s13546-012-0520-7

™~
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CAP NHAT/ UPDATE

Nguwng tim & tré em

Cardiac arrest in children

uéop ueis Ns nalyy weio

D. Biarent

| ' théi hoi 5 [an J
1

Phai chan doan dugc trong
El vong 10 giay (viéc tim mach lau
hon dGi vGi nhithg ngudi khong

L D&u hiéu sy séng? Mach? |

!

chuyén mon) - l 1! Nhan tim 15 cai 2s J
El Thong khi la nén tang |
trong NTNT O tre em " Xen k& th&i hoi 2 Ian va nhan tim 15 I3n

ACR de l'enfant

-

l

N

' Sau 1 phat, di tim sw giup d&
Tiép tuc hoi sirc tim phdoi

y
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h Khong cé dap ing d

ACR de I'enfant

l

H&i strc tim phd

Réanimation (2012) 21:688-695
DOI 10.1007/s13546-012-0520-
7

.

Gan may pha rung/moniteur

m

CAP NHAT / UPDATE

l

; Danh gid nhip tim :

Ngwng tim & tré em

Cardiac arrest in children

D. Biarent

A

Nhip c6 thé

N
r Soc di

Tiép tuc ngay tirc thi
2 phut HS tim phdi

Y

pha rung J

4

&n 41/kg }

El Hoi sirc ban dau
El HoOi sirc thir cap

L B

/4 Au

v

\ 4

Nhip khdng thé pha rung

\ 4

L

Tiép tuc ngay tirc thi
2 phat HS tim phdi

B

A Au

- bat NKQ, than do
- Nhan nguc lién tuc

- Biéu chinh cac nguyén nhan phuc hoi dugc

Octobre 2014 S.DAUGER

% Irong luc HS tim phoi: - -
Chat lugng -HS tim phdi chat lugng (tan s6, do .1 . -Theo trinh tu ABCDE
clia nhan tim: sau, tha ra )&= LaX lai h\oat dong  _ i&m sodt thdng khi/ trao doi
- 1/3 Iéng nguc | - Lap k& hoach cac hoat don tuan hoan oxy
-4 -5cms - Giam thiéu viéc gian doani- - XN b6 sung
- 100 -120/phdt | - 0,, dat dudng truyén, adrénaline, thuéc €= - Biéu tri nguyén nhan khdi phat

- Kiém soat nhiét dé trung tam
- Liéu phap ha than nhiét?
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HOi sUc ban dau



Hoi suc ban dau
» Xoa bop tim ngoai 16ng nguc: Tai sao ? Nhu thé nao?
« Chat lugng thong khi G tre em

» Thai gian toi uu cua hoéi sic ban dau ?
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Science, Techniques, and Outcomes

Alexis A. Topjian, MD2, Robert A. Berg, MD2a.b, and Vinay M. Nadkarni, MD, MS@

A Compression B Compression

— Nhan tim béng
bom ép Iong
nguc

Nhan tim truc
ti€p

B2 72 22 02 22 B2 i X

Relaxation

7 1A 73 21 VA 12

Topjian AA, et al. Pediatrics. 2008;122:1086-1098
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Hanai - Ho Chi Minh - H6j stpc tim phoi tré em: tién bo vé khoa hoc, ky thuat, va ket e rentan

qua
Alexis A. Topjian, MD2, Robert A. Berg, MD3.b, and Vinay M. Nadkarni, MD, MS@

Khi nhan tim, BMC
va nhi phai bi de
xep, ap luc tang

|én

| Khi nha ra, PMC va

nhi phai dugc giai
phong, cac ap luc
giam. Ap luc nhi

phai giam nhanh

han ap luc bMC,

tao thuan Igi cho
tuSi mau mach

vanh

Octobre 2014 S.DAUGER
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Resuscitatio
n

journal homepage: www.elsevier.com/locate/resuscitation =

RESUSCITATION ACR de I'enfant

Clinical paper

American Heart Association cardiopulmonary resuscitation quality targets are
associated with improved arterial blood pressure during pediatric cardiac

arrestd

Table 1
Patient demographic and cardiac arrest event data.

Subject demographic data (n=9)

Age: years median (range) Weight: kilograms
median (range) Sex: male n (%)

Descriptive data of arrests?
Time of arrest
Day/evening (7TAM—10:59PM)
Night/weekends® (11PM—6:59AM)
Initial rhythm
Bradycardia
Asystole/PEA
Ventricular fibrillationPulseless ventricular tachycardia
Return of Spontaneous Circulation

Quan sat, tién cltu, trong bv, xoa bop
tim ngoai I6ng nguc va HABM xam lan
Tudi > 8 tudi

Oct 2006 / Sept 2011

May pha rung+ chat lugng hoi surc tim
phoi

14(1.75-17)
48 (11.7-55)
5 (56)

Sutton RM, et al. Resuscitation. 2012 ; in press

S.DAUGER
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Ho Chi Minh V|IIe R‘I\ I
' Resuscitatio
n
journal homepage: www.elsevier.com/locate/resuscitation = =
Clinical paper
American Heart Association cardiopulmonary resuscitation quality targets are
associated with improved arterial blood pressure during pediatric cardiac
arrestt
Table 4

Relative odds of attaining threshold values of systolic blood pressure (=80 mmHg)
and diastolic blood pressure (=230 mmHgQ)
thresholds. Data presented as odds ratios (CI%); all odds ratios relative to poor
CRP quality (rate < 100 CC/min and depth < 38 mm). SBP, systolic blood pressure;

DBP, diastolic blood pressure.

according

to CPR quality

SBP= 80

DBP= 30

Rate only =2 100 CC/min
Depth only= 38 mm
Rate and depth

1.32 (1.04, 1.66)"
1.04 (0.63, 1.71)
2.02 (1.45, 2.82)t

2.15(1.65, 2.80)" <=
0.97 (0.52, 1.79)

1.48 (1.01, 2.15)!| <=

" p=0.02.
T p<0.001.
I p=0.042.

Sutton RM, et al. Resuscitation. 2012 ; in press

S.DAUGER
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Resuscitation

SRR
ELSEVIER journal homepage: www.elsevier.com/locate/resuscitation ] =

Clinical paper

Comparison of relative and actual chest compression depths during cardiac arrest
in children, adolescents, and young adultst

MOt trung tam 3

« Tré > 8 tudi _

- 10/2006-12/2009 )

*May pha rung + cac - 8

bién phap san sang 3

‘Nhan su PICU/ED dugc ~ °

huan luyén tot .

50 NTNT - 35

ghi nhan ro rang o - ‘ :
0 10 20 30 40 50 60

AP Chest Depth (% APD)

Niles DE, et al. Resuscitation. 2012;83:320-326

Octobre 2014 S.DAUGER
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Clinical paper

APD: bién phap hiéu qua

80 90 100 110 120

mm
70

A

cua dudng kinh trudc sau
cua long nguc cua 35 bn
nghién ciu

112 APD

13 APD

—p———

Octobre 2014

Comparison of relative and actual chest compression depths during cardiac arrest in
children, adolescents, and young adultst

ILCOR Adulte
/ Pédiatrie
2010

ILCOR Pediatrie
2005

Niles DE, et al. Resuscitation. 2012;83:320-326

S.DAUGER
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bat NKQ / thong khi

« Bong Ambu van mot chieu (BAVU) — Khong dung mask
thanh quan

» NKQ c6 bong hai [nho hon 0,5 cua (16 + tudi) / 4]
» Theo doi ap luc (< 25 mmHg ???)

» Bang du'éng miéng

. Dt ETCO,

- Thong khi bao vé ngay tuc thi

Nolan JP et al. Resuscitation. 2010;81:1219-1276
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Table 1.3

ACR de I'enfant

Khuyén céo chung vé kich thuwdc 6ng NKQ c6 bong hoi va khéng béng hoi
(dwong kinh trong, tinh bang mm).

Khéng béng hoi Co6 bong hoi
So sinh Tudi thai tinh bang tuan /10 Khéng dung
Sinh non
Bu thang 3.5 Thwong khéng dung
Tré nho 3.5-4.0 3.0-3.5
Tré 1-2 tudi 4.0-4.5 3.5-4.0
Tré>2 tudi Tudi/4 +4 Tudi/4 +3.5

Octobre 2014

Nolan JP et al. Resuscitation.

S.DAUGER

2010;81:1219-1276
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Resuscitation

journ al hom epage : www.elsevier.com/locate/resuscitation =

Clinical Paper
The first quantitative report of ventilation rate during in-hospital resuscitation of
older children and adolescentst

Andrew D. Mclnnes 2*, Robert M. Sutton 2 | Alberto Orioles 2, Akira Nishisaki 2 , Dana Niles 2 , Benjamin S.
Abella ¢, Matthew R. Maltese ¢, Robert A. Berg 20 , Vinay Nadkamni 2.

« Quan sat, tién cltu, ndi vién

« Xoa bop tim ngoai LN va HAPM xam lan

* Tudi > 8 tudi

« thang 10/2006 / thang 6/ 2009

« May phé rung+chét lugng HS tim phoi

« Muc tiéu: thong khi > 10/phat va > 20/phut

F; | |
g * * *
& Y .

o

&

2
<3

14
o

£
R £ 2
g z > > 4
3 5 p: LG o
g 8 | *\? y "g S 3.7 : 1 s
Q ” | - | + ’~ 3 | QH .
2 2 E i B g _ : oo
& & £t £t5 s+ R

Fig. 1. CWI tracing. *Ventilation events identified by manual review. tVentilation events detected via software review and labeled as “Vent detect”.

MaclInnes AD, et al. Resuscitation. 2011;82:1025-1029

Octobre 2014 S.DAUGER
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100

90

80

70

62.9
58.7

60

50 -

40

Percentage of 30s epochs

30

20.1

20 17.4

10

First5 Minutes Complete Event

u>10BPM >20BPM

Fig. 2. The proportion of CPR time with excessive ventilation (30 s epochs)
with a ventilation rate >10 bpm (dark gray) and > 20 bpm (light gray). CPR
time is reported as the first 5 min of the CPR event and the complete CPR
event.

MaclInnes AD, et al. Resuscitation. 2011;82:1025-1029

S.DAUGER
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4

- Pa trung tam: Italie, Espagne, Portugal
- Trong bénh vién.
1 thang - 18 tudi
100 - | * Décembre 2007 - Décembre 2009
90 -
80 -
70 1
60 1
% 50 -
40 -

90.9%

74.5%

.-+ 68.8%

30 - ROSC

20 - 8.3% Mortality
10 - 2.1% '

-
PR

0-5 6-10 11-20 min 21-30 > 30
min min Time min min

Fi ig. 2 Tuong quan gitta thoi glan h01 stre tim phoi va viéc lay lai
tuan hoan binh thuong (ROSC) va séng con (P\ 0.001)

Lopez-Herce J, et al. Intens Care Med. 2012 — In press

Octobre 2014 S.DAUGER
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Lancet2012; 380: 1473~ S

81
Duration of resuscitation efforts and survival . 435 bv & M”
after in-hospital cardiac arrest: an observational » Hoi ctru ho so
study - Chu y: ngudi I6n

g alnS ChenaRoBesisBizgoBleven L Kronick, olin RGoke, Mingrui Lu, Mousumi Banetee, Rodhey A * TU:’ 200‘0 -2008
/Fh}ﬂmfﬂéﬁan M Kiumholz, Brahmajee KNallamothu, for the American Heart Association Get With The Guidelines— ° N h | éU dl éU Ch i n h
Resuscitation (formerly the

*4 loai tuy theo thdi gian hoi
sUi'c cua nhirng ngudi khong

60— 7000— v Song Con . . .. ]
 Tuong lai tuy theo thdi gian
c A = 14
S 50- 50007 hoi sutc
o3
£B 5000
2 5 404
S >
© 0o
T o 4000
n c
c 8 304 ‘5
=5 5 4
g8 £ :%c‘sooo_
5% 20 33
IS £ 2000 |
€23
22 0.
a 1000
0
0 10 20 30 40 50 >60 0 L e O L B
Time (min) % Q{\ ,\\/\ ,\q{q’Q q:\;l’ q‘?’/@ (b\;f,’) b"\/b‘ bg{@ 6\/@ (5050 o
Time (min)
Fgure 1: Qumulative proportion of patientsachieving return of
spontaneous circulation Fgure 2: Duration of resuscitation attempts in non-survivors
N=64 339. Overall, 48-5% of thetotal population achievedreturn of spontaneous N=33141.
circulation. By 30 min, 42-5% achieved return of spontaneous circulation. - - — N . ~
49% lay lai tuan hoan tu nhien — 15% xuat

VIEn con song
Octobre 2014 S.DAUGER
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Lancet2012; 380: 1473~ S
81
Duration of resuscitation efforts and survival w +\

after in-hospital cardiac arrest: an observational

study

Zachary D Golaberger, Paul SChan, Robert A Berg, Steven L Kronick, @lin RQxoke, Mingrui Lu, Mousumi Banerjee, Rodney A
Hayward, Hartan M Krumholz, Brahmajee KINallamothu, for the American Heart Association Get With The Guidelines—

Resuscitation (formerly the National Registry of Cardiopulmonary Resuscitation) Investigators™

Return of spontaneous Survivalto
circulation® discharget
*p for trend <0-0001. tp for trend 0-031.
Table 3:Reumafsponianecus cdroulionandsunavaipdischargeina palienis by hospilquarie

Octobre 2014 S.DAUGER
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Lancet2012; 380: 1473 S
81
Thoi gian hoi strc va séng con sau nguwng tim @™

trong bv: nghién ctru quan sat

Zachary D Golaberger, Paul SChan, Robert A Berg, Steven L Kronick, @lin RQxoke, Mingrui Lu, Mousumi Banerjee, Rodney A
Hayward, Hartan M Krumholz, Brahmajee KINallamothu, for the American Heart Association Get With The Guidelines—
Resuscitation (formerly the National Registry of Cardiopulmonary Resuscitation) Investigators™

> Hoat dong dién vé mach Nhip nhanh that hogc
hoacvo tamthut rung that 1

*p for interaction 0-002. Tp for trend <0-0001. Fp for trend 0-065.

Table 4: Return of spontaneous circulation in patients stratified by presenting rhythm of
pulseless electrical activity or asystole versus ventricular tachycardia or fibrillation, by hospital
quartite*

Octobre 2014 S.DAUGER
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Article B

Lancet2012; 380: 1473~ S
81
Thoi gian hoi sirc va séng con sau nguwng tim @™

trong bv: nghién ctru quan sat

Zachary D Goldberger; Paul S Chan, Robert A Berg, Steven L Kronick, Colin R Cooke, Mingrui Lu, Mousumi Banerjee, Rodney A
Hayward HarenM Kiumholz, Bahmgiee KINalamoihu, forthe Ameican Heart Assoaation Get Wih The Gui ion (omery
the National Registry of Cardiopulmonary Resuscitation) Investigators™

ACR de l'enfant

Hoat dong diénvé mach hodc Nhip nhanh that hodcrung
P v emtut thét

*p for interaction <0-0001. Tp for trend 0-005. p for trend 0-886.

Table 5: Survival to discharge in patients stratified by presenting rhythm of pulseless electrical activity or
asystole versus ventricular tachycardia or fibrillation, by hospital quartile*

Octobre 2014

S.DAUGER
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HOi sUrc ban dau: tom tat

* Nhip 15/2 khi c6 2 ngu'di hoi sirc hoac 30/2 khi cd mot
minh

 1/3 duong kinh trudc sau hoac 50 mm

» V@i tan suat 100- 120/phut

* NKQ co6 bong sGm nhat, dudng miéng, vGi CO,ET

« Chu y han cheé tan so6 thé cua may tha khi xoa bop tim
ngoai Iong nguc

- It nhat 12 giG hoi sic & ngoai BV va 1 gic & trong
BvV???
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TruGng hdp dac biét cua roi loan nhip
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ROi loan nhip

« Khi nao nghi dén diéu do?
 SOCc bao nhiéu ?

« Va vai tro cia may pha rung ngoai tu dong?
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BRI LYY (0r)

Pediatric Sudden Cardiac Arrest
SECTION ON CARDIOLOGY AND CARDIAC SURGERY
Pediatrics 2012;129;¢1094; originally published online March 26, 2012;
DOLI: 10.1542/peds.2012-0144

Pediatrics. 2012;129:1094-1102

1AELE 1 Cardiac Disorders Predisposing to
Rediatric and Young Adult SCA

Structural/functional
1. Hypertrophic cardiomyopathy?
2. Coronary artery anomalies
3. Aortic ruptureMarfan syndrome=
4. Dilated cardiomyopathy or restrictive
cardiomyopathya
5. Myocarditis
6. Lebvertiodaroufbwiaddosiudon
7. Mitral valve prolapse
8. Coronary artery atheroscderotic disease
9. Arrhythmogenic right ventricular
cardiomyopathya
10.Postoperative congenital heart disease Electical
N LA
? WRie\feane
13. Brugada syndrome=
14. Catecholaminergic polymorphic ventricular
tachycardiaa
15. Short QT syndrome=2
16.Complete heart block
Other
17. Drugs and stimulants; some prescription
medications
18. Primary pulmonary hypertensiona
19. Commotio cordis

? Familial/genetic



Hanoi - Ho Chi Minh Ville ACR de l'enfant

Rung that trong ngwng tim tré em

Brian T. Smith, BS, Tom D. Rea, MD, MPH, Mickey S. Eisenberg, MD, PhD

« Washington, USA
« HGi c(tu trén ho so

+ 1 tudi - 18 tudi 278 NTNT trong 27 nam

« 1976 - 2003
« Tan suat RLN trong NTNT tré
em va yéu té nguy cd

Characteristic 1(n=14) 2-3 (n = 64) Age Group (yr) 13-14 (n = 30) 15-18 (n = 73)
4-7 (n = 53) 8-12 (n = 38)

Ventricular fibrillation, % (n) 71 (1) 7.8 (5) 75 (4) 10.5 (4) 33.3 (10) 32.9 (24)
Male, % (n) 50.0 (7) 64.1 (41) 66.0 (35) 52.6 (20) 73.3 (22) 68.5 (50)
Etiology, % (n)

Cardiac 7.1(1) 3.1(2) 15.1 (8) 15.8 (6) 26.7 (8) 23.3 (17)
Respiratory 14.2 (2) 15.6 (10) 15.1 (8) 13.2 (5) 3.3 (1) 8.2 (6)
Drowning 50.0 (7) 45.3 (29) 35.8 (19) 21.1 (8) 20.0 (6) 21.9 (16)
Overdose/alcohol 7.1(1) 0 (0) 0 (0) 5.2 (2) 6.7 (2) 16.4 (12)
Other* 21.4 (3) 35.9 (23) 34.0 (18) 44.7 (17) 43.3 (13) 30.1 (22)
Arrest after arrival, % (n) 7.1(1) 3.1(2) 1.9 (1) 15.8 (6) 6.7 (2) 1.4 (1)
|Witnessed. % (n St BT et al24%HE Emerd Mad. 2006418¢825-520467 (19 47935 |

Citizen CPR, % (n) 71.4 (10) 70.3 (45) 73.6 (39) 55.3 (21) 53.6 (16) 63.0 (46)

ot £ e "ot vl wmie O "N - O\ A D N\ A D NN\ — /A =7\ T /A N\ — /A N\
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Rung that trong ngwng tim tré em

Brian T. Smith, BS, Tom D. Rea, MD, MPH, Mickey S. Eisenberg, MD, PhD

7114
50 16/35
Witnessed arrest
c 40
o
= . Unwitnessed arrest
=
L 30
[
©
‘_3 3/16 3/15 4/19 316 8/38
= 20
-]
c
Q
>
X 10
1/8 2/48 2/38
@ BTN T
0
1 2--3 4--7 8--12 13-14 15-18
Age (y)

Smith BT, et al. Acad Emerg Med. 2006;13:525-529

ACR de l'enfant
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Rung that trong ngwng tim tré em

Brian T. Smith, BS, Tom D. Rea, MD, MPH, Mickey S. Eisenberg, MD, PhD

Table 2

rd | Odds Ratic of \entricular Fibrillai - L it
Nonshockable Rhythms

Model 1 Model 2
(n =272) (n=272)
Characteristic Odds Ratio 95% ClI  Odds Ratio  95% CI
Age 8 years 319 146,697 306 138,682 | <G
P N . — or older
31% song con doi vOoi Witnessed 3.33 1.63, 6.82 4.07 1.93, 8.62 é-
A arrest
rung that Cardiac 289 132,634 318  139,7.26 | <=
etiology
Female — — 0.57 0.26, 1.23
gender
Citizen CPR — — 0.60 0.28, 1.27
Arrest after — — 0.31 0.06, 1.70
EMS arrival
First-tier — — 0.93 0.78, 1.11
response
interval
Sm|th B-I; et al- Model 1 adjusts for age group, witness status, and cardiac etiology.
Acad Emerg Med 2006, 13525_529 Model 1 had a chi-square of 42.4 with 3 df (p < 0.001).
Model 2 adjusts for age group, witness status, cardiac etiology, gender,
citizen CPR, arrest before EMS arrival, and EMS response interval. Model
2 had a chi-square of 48.8 with 7 df (p < 0.001). However, the addition of
gender, citizen CPR, arrest before EMS arrival, and response interval did
not significantly improve the fit of the model.
Odds ratio for response interval is the odds ratio of ventricular fibrillation
for each additional minute of response from dispatch to scene.

Octobre 2014 S.DAUGER



National Registry of CPR Database 2000-2008
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[ 124,183 Patients 143,084 Events ]

Patient’'s age > 18 year or unknown:
118,269 Patients 135,689 Events

Events originated outside hospital:
1,172 Patients 1,519 Events

« Washington, USA

° H6 SO tléh Cl:IJU da trung tém [ Pulseless Cardiac Arrests, Age <18 ]

o Tron g BV 4742 Patients 5,876 Events

e < 18 tudi

+ 2000 - 2008 ---E
« So sanh 2J/kgs so vdi 43/kgs ' -

Pulseless Cardiac Arrests, Age <18, VF/pVT
925 Patients  1.765 shocks 993 Events

f Weight not documented: \
131 Patients 211 Shocks 138 Events

First Shock Energy Dose not documented:
452 Patients 515 Shocks 490 Events

Rhythm after First Shock not documented:
\ 76 Patients 296 Shocks 80 Events /

Meaney PA, et al. Pulseless Cardiac Arrest, Age <18, VF/pVT N = 285 NTNT/
Pediatrics. 2011;127:e16-e23 08 P a5 Frst Shocks) RLN

Trén 266 bn
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100% 91% W Gutgesell

89%
B NRCPR

90% -

80%

70%

60%

50%

40%

30%

20%

10%

0% -
2)/kg+10) All doses

FGURE2
Historical data (1976) versus the NRCPR (2000 —2008): termination of
VFPVT.

Meaney PA, et al. Pediatrics. 2011;127:e16-e23

Octobre 2014 S.DAUGER
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Tudi trung binh = 6,8
tudi. Can nang TB=
31 kgs, 61% s6ng con

Multivariate Logistic Regression of Outcomes for the Initial Shock Dose of 4 Versus 2 J/kg
and for Initial Versus Subsequent VFpVT Versus the First-Documented VFpVT

Adjusted Covariate OR (95% CI) P

Initial shock dose: 4 (>3-5) vs 2 (1-3) J/kg

Termination of VF/pVT 0.74 (0.39-1.43) 37

Termination of VF/pVT with pulse (ROSC) 0.42 (0.18-0.98) .04

Survival of event (ROSC > 20 min) 0.41(0.21-0.81) .01
Subsequent versus first-documented pVT/VF

Termination of VF/pVT 1.17 (0.71-1.93) 55

Termination of VF/pVT with pulse (ROSC) 0.62 (0.35-1.08) .09

Survival of event (ROSC > 20 min) 0.44 (0.26-0.75) .002

Regression was adjusted for the following variables: patient age less than 11 years (versus not younger than 11
years); patient weight less than 5 kg (versus not less than 5 kg); surgical-cardiac illness category (versus not in the
surgical-cardiac illness category); defibrillator type: biphasic versus monophasic versus unknown; time from VFpVT
to initial shock less than 3 minutes versus more than 3 minutes versus unknown; and arterial catheter in place
(versus not in place).

Khong cé sy khac bié:c gitta mot pha vé_hai pha
Meaney PA, et al. Pediatrics. 2011;127:e16-e23

Octobre 2014 S.DAUGER
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80% . _ NRCPR
70% N =258
60% m<1 J/kg (n = 28)
50%
40% w2 J/kg (n = 186)
0
30% “4 J/kg (n = 52)
20% 6 Jkg (n=12)
10% w>7Jkg (n=17)
0%
Termination of VF/ Termination of VF/ Survived event
pVT pVT with pulse (ROSC 20 min)
. (tROSCI)n . .
p value from Fisher’s Exact test comparing 5 dosing strata: <1, 2, 4, 6, >7 J/kg
AGURE 3

Outcomes according to shock dose. Pvalue of Fisher’s exact test comparing 5 dosing strata (< 1, 2,4,
6, and > 7 J/kg).

Meaney PA, et al. Pediatrics. 2011;127:e16-e23
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May khu rung ngoai tu dong

« Hoat dong trén nhi nhi hon 1 tudi
» Cling co hiéu qua trén tré < 1 tudi ?

» Ban sbc dién tré em hay loai nhd néu <8 tudi hodc <25
Kgs

e Liéu 50 hoac 75 ]

Bouhours G, et al. Arrét cardiaque chez I'enfant. In: Réanimation pédiatrique.
Collection « Le point sur ». 2013-pp 283-293
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ROi loan nhip: tom tat

- Rat hieém gap J tré em: <10% truong hgp

* Tre Idn thudng gap hon

 Nghi dén RLN khi: tién can bénh tim, c6 nhan ching

« HGi stic tuong tu, tru'dc tién ho hap ngan, sau do sdc dién
ngoai sém

« S6c dién ngoai tu’ déng cd thé str dung dugc: 4 3/kg (mbt
hodac 2 pha)

» TOI uu viéc soc dién ngoai: ti€p tuc xoa bop tim ngoai LN,
danh gia mudn, khong gian doan
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| I
| | 1000 ms

F1G. 6: Fibrillation ventriculaire.

Soc dién ngoai = 4 J/kg

A. Maltret. Réalités pédiatriques. 2009

Octobre 2014 S.DAUGER
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Soc dién ngoai = 4 J/kg
N€Eu da dang
Tuy theo dung nap LS

FiG. 9 : Tachycardie ventriculaire catécholergique : extrasystoles ventriculaires polymorphes répétitives.

WAYAVAYAYAYAYAY A AR A AN RN i [ g M/UUU\/\/\
| aVR V1 V4
I aVL V2 V5
I aVF V3 V6

A. Maltret. Réalités pédiatriques. 2009

FiG. 5 : Tachycardie ventriculaire chez un patient opéré d’une tétralogie de Fallot: I'aspect de bloc de branche
gauche et 'axe descendant des complexes en TV témoignent de l'origine infundibulaire de la tachycardie.

Octobre 2014 S.DAUGER
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LN A R

IMIAMAMMAAMAM MG~

0

FIG.2 : Flutter atrial :mecanisme de l'arythmie (A),andes F (*)demasquees par !'injection de Striadyne (B).

01 V3R u AVR
LLLL e SAEANANRNARND
02 It

M J'MLJMJU\JMM val\,

FiG. 3: Tachysystolie atriale (A), > QRS bien
ble aprés manceuvre vagale (B).

fiG. 4 : Tachycardie hisienne nombre de QRS
>nombre de P.

A. Maltret. Realites pediatriques.
2009

SDAUGER Octobre 2014
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ACR de lenfant

aVL

aVF

X3
— N
D
N

=

B

fiG. 1: Tachycardie jonctionne lle reciproque :aspect de I'ECGde surface (A), mecanisme de l'arythrnie (B),reduction par manceuvre vagale (C).

Tuai nwéce da

So sinh

o] nguoi nao

Trén mat trong vong 10 gidy

Phan xa mat -tim

Tré em.

B&ng cach xoa nhan cdu & phan trén, chd tiép xuic véi cung may, rong vong 10 giday. CHU
Y: nguy co t6n thuong nhan cau

Trac nghiém voéi Striadyne hoac
adenosine triphosphate (ATP)

Trong méi trwdng by, da day tréng

Tiém TM tric tiép trén mot cathlon I6n , 0.5-2 mg/kg khdng vuot qua 1
ong(2omg),cé thé ldp lai 1-213an

Bom tém atropine s&n sang trong trwéng hop BAV
kéo dai . Chu y co that phé quan

A. Maltret. Realites pediatriques.

2009

Octobre 2014
S.DAUGER
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A N V vV v v = 'V V V V N N N V E

1000 570 | 270, 306) 31% 25¢ 30§ 2Q5 7_85 270 240 280 240 840 530 370 660

FiG. 8 : Torsade de pointe (A), QT long congénital, QTc = 500 ms (B). , .
Sulfate magnesium=3-10 mg/kg

FC 167 bpm

UWMI? MA i
k ”WW*W‘«WN WW it

K "’ W" | }{' |
"il‘IJHMJ WW W

FiG 7 Tac hy ardie polymorphe du syndrome de Wolf-Parkinson-White (A). Le trouble du rythme atrial est transmis de facon irréguliére aux ventricules par la
voie accessoire (B).

A. Maltret. Réalités pédiatriques. 2009 [SGc dién ngoéi hoac cordarone/flecaine
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FiG. 10 : Bloc auriculo-ventriculaire complet, dissociation auriculo-ventriculaire.

Kich thich xuyén qua da

oac ISUPREL=0,5 gamma/kg/min

Octobre 2014 S.DAUGER
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HOi suU'c thu cap



HOi suc thUr cap

 Thudc . Thudc gi?
 Oxy: vang, nhung bao nhiéu?

e Liéu phap ha than nhiét: & tré em cling vay?
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Published in final edited form as:
Crit Care Med. 2011 January ; 39(1): 141-149. doi:10.1097/CCM.0b013e3181fa3c17.

ACR de l'enfant

Multicenter Cohort Study of Out-of-Hospital Pediatric Cardiac
Arrest

Frank W. Moler, M.D., M.S., FCCM, Amy E. Donaldson, M.S., Kathleen Meert, M.D.,
FCCM, Richard J. Brilli, M.D., FCCM, Vinay Nadkarni, M.D., FCCM, D. H. Shaffner,
M.D., Charles L. Schleien, M.D., M.B.A, FCCM, Robert S. B. Clark, M.D., H.J. Dalton,
100% - M.D., FCCM, Kimberly Statler, M.D., Kelly S. Tieves, D.O., Richard Hackbarth, M.D.,

0 Robert Pretzlaff, M.D., M.S., Elise W. van der Jagt, M.D., M.P.H., Jose Pineda, M.D.,
Lynn Hernan, M.D., and J Michael Dean, M.D., M.B.A., FCCM for the Pediatric
Emergency Care Applied Research Network (PECARN)

jduosnuey Joyiny vd-HIN

90% -

12

80% - 17

70% A

60% A

50% A

« 15 trung tdm nhi , My
« 0 — 18 tudi

« H6 sc hoi cu / 18 thang - -
- Ngoai BV Song con = 38%
« 01/7/2003 — 31/12/2004
10% 1 « 138 bn

00/0 T T T T T 1
0 1 2 3 4 9 6+
Number of epinephrine doses

Moler FW et al. Crit Care Med. 2011,;39:141-149

40%

30%

20% 30

Percentage died prior to hospital discharge
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jduosnuepy Joyiny vd-HIN

NIH Public Access

Author Manuscript

Published in final edited form as:

Crit Care Med. 2011 January ; 39(1): 141-149. doi:10.1097/CCM.0b013e3181fa3c17.

Multicenter Cohort Study of Out-of-Hospital Pediatric Cardiac

Arrest

Frank W. Moler, M.D., M.S., FCCM, Amy E. Donaldson, M.S., Kathleen Meert, M.D.,
FCCM, Richard J. Brilli, M.D., FCCM, Vinay Nadkarni, M.D., FCCM, D. H. Shaffner,
M.D., Charles L. Schleien, M.D., M.B.A, FCCM, Robert S. B. Clark, M.D., H.J. Dalton,
M.D., FCCM, Kimberly Statler, M.D., Kelly S. Tieves, D.O., Richard Hackbarth, M.D.,
Robert Pretzlaff, M.D., M.S., Elise W. van der Jagt, M.D., M.P.H., Jose Pineda, M.D.,
Lynn Hernan, M.D., and J Michael Dean, M.D., M.B.A., FCCM for the Pediatric
Emergency Care Applied Research Network (PECARN)

ACR de l'enfant

Survivors (N=53) Non-survivors (N=85) P-Valueb
n (percent) n (percent)
Epinephrine doses administered 0.0 (0.0, 3.0) 3.0 (2.0, 6.0) <0.01
Mean + SD Mean + SD
Epinephrine doses administered 1.4+ 1.8 4.0+2.8 <0.01
Logistic Regression Models for Hospital Mortality®-?
Model Variable Odds Ratio 95% CI P-value
Model 1 (N=121)
Epinephrine Doses 1.44 1.12-1.86 <0.01 é
Atropine administered during arrest 3.47 1.25-9.66 0.02 é

Moler FW et al. Crit Care Med. 2011,;39:141-149
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Arrest

Kathleen L. Meert, M.D., FCCM, Amy Donaldson, M.S., Vinay Nadkarni, M.D., FCCM, Kelly S.
Tieves, D.O., Charles L. Schleien, M.D., M.B.A, FCCM, Richard J. Brilli, M.D., FCCM, Robert
S. B. Clark, M.D., D. H. Shaffner, M.D., Fiona Levy, M.D., Kimberly Statler, M.D., H.J. Dalton,
M.D., FCCM, Elise W. van der Jagt, M.D., M.P.H, Richard Hackbarth, M.D., Robert Pretzlaff,
M.D., M.S., Lynn Hernan, MD, J. Michael Dean, M.D., M.B.A, FCCM, and Frank W. Moler, M.D.,
M.S., FCCM for the Pediatric Emergency Care Applied Research Network

100%
s * song = 48%
8 80% - B
é 70% i
% 60%
2 50%
H 0% - « 15 trung tﬁm nhi , My
B - 0 — 18 tudi
g 0% « H6 so héi citu / 18 thang
£ 0% » Trong BV
5 . 01/7/ 2003 — 31/12/ 2004

o - 353 bn

0% 1

0 1 2 3 4 5 6

Number of epinephrine doses

Meert KL, et al. Pediatr Crit Care Med. 2009;10:544-553



Hanoi - Ho Chi Minh Ville

Meert KL, et al.

Pediatr Crit Care Med.

2009;10:544-553
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Logistic Regression Models for Hospital Mortality«

Model Variable Odds | 95% CI P-value
Ratio
Model 1” | Pre-existing condition
(N=323)
Hematologic, oncologic, or immunologic 2.61 1.27-5.35 10.01
Genetic or metabolic 1.85 10.91-3.79 |0.09
Presence of ET tube prior to arrest 1.97 1.17-3.31 ]0.01
CPR during post-operative period 044 ]10.25-0.76 |<0.01
Sodium bicarbonate administered during CPR 2.72 1.664.48 [<0.01
Model 2¢ | Calcium administered during CPR 226 11.29-3.96 |<0.01
(N=277)
pH (0.10 unit increase) 0.77 ]10.67-0.89 |<0.01
Two responsive pupils 023 ]0.11-0.46 |<0.01
Model 3¢ | Pre-existing conditions
(N=224)
Genetic or metabolic 2.28 1.02-5.13 10.05
Etiology of arrest
Electrolyte imbalance 3.35 1.18-9.47 10.02
Duration of CPR (mins) 1.02 1.00-1.03 ]0.05
pH (0.10 unit change) 0.80 ]0.68-0.95 |0.01
Two responsive pupils 0.21 0.09-0.48 |!'0.01

S.DAUGER
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[ 543 patients with cardiac arrest ]

|
| |
386 achieved ROSC 157 no ROSC
(71%) (29%)
|
I ]
_| 223 arterial blood samples after ROSC ] [ 163 no blood samples J

I

19 patients
Pa0O:> 300 mmHg

J

N\ (

145 patients

Pa02 60-300 mmHg

59 patients
Pa0:< 60 mmHg

173 patients with arterial blood samples 24 hours
after cardiac arrest

3 patients
Pa0O2> 300 mmHg

123 patients
Pa02< 60 mmHg

I

47 patients
Pa0:2 60-300 mmHg

Da trung tam: Espagne,
Argentine, Italie, Honduras
* Trong bv

« 1 thang - 18 tudi

« HGi cltu (con dang NC)
 Pua vao NC néu RAC va GDS
« Pa0;: < 60 mmHg

60 - 300 mmHg
> 300 mmHg

< 30 mmHg

30 - 50 mmHg

> 50 mmHg

o PaCOz:

/

Fig. 1. Flowchart of patient distribution. ROSC (return of spontaneous circulation).

Del Castillo J, et al. Resuscitation. 2012;83:1456-1461
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Resuscitation

Clinical paper

Hyperoxia, hypocapnia and hypercapnia as outcome factors after cardiac
arrest in childrent
Jimena del Castillo?, Jesus Lopez-Herce 2 *, Martha Matamoros®, Sonia Cafiadas®,

Ana Rodriguez-Calvod, Corrado Cechetti®, Antonio Rodriguez-Nufezf,
Angel Carrillo Alvarez@, The Iberoamerican Pediatric Cardiac Arrest Study Network RIBEPCI9

Table 4
Multiple logistic regression model with mortality as dependent variable.
Variable OR 95% CI p Value
Cause of arrest: respiratory illness 0.28 0.11-0.70 0.007 (.
Initial type of arrest: cardiac 0.63 0.25-1.61 0.33
Place of arrest: PICU 1.45 0.72-2.92 0.30
Initial rhythm: VF or PVT 0.05 0.005-0.399 0.005
Duration of CPR >20 min 1.88 0.71-5.01 0.21
PaCO2 >50 mmHg after ROSC 3.27 1.62-6.61 0.001 é
PaCO2 <30 mmHg after ROSC 2.71 1.04-7.05 0.04 (‘

Abbreviations: CI, confidence interval; OR, odds ratio; PaCO: , arterial partial
car- bon dioxide pressure; PICU, pediatric intensive care unit; PVT, pulseless
ventricular tachycardia; VF, ventricular fibrillation; CPR, cardiopulmonary
resuscitation.

Del Castillo J, et al. Resuscitation. 2012;83:1456-1461


http://www.elsevier.com/locate/resuscitation
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Circulation

JOURNAL. OF THE AMERICAN HEART ASSOCIATION

Doherty DR, et al.
Circulation. 2009;119:1492-1500

N=222

N=222
Total number of cardiac
arnry tB
N=143
Exclude
p| °Birth asphyxia N4
«Less than 40 weeks post conceptual age N=57
*CRA less than 3 minutes N=32
*ROSGaachied N§
*Death within 12 hours of ROSC N=5
«Inadequate da N
A 4
N=79

Patients meeting entry

N=79

i

Octobre 2014

Cardiac arrest etiology
Hypothermi
Total therapy Normothermi
Cardiac 55 21 a
Respiratory 16 5 34
Cardio- 7 3 11
respiratory 1 0 4
Unknown l I
n 9 ~
* 5 trU ng ta m BaC My Cardiac arrest
rhythm
[ ] O 1/9/ 200 1 - 3 1 /8/ 2003 Rhythm . Total therapy Normothermi
Asystole or bradycardia 54 24 a
° H‘ai Cl:ru Ventricular 13 2 30
tachyarrhythmia 4 1 11
Pulseless electrical 8 2 3
activity G
A 2 \ 2 nr . ki l
« Dieu chinh va chi so propension ALS Interventions
Interventio Hypothermi
n Total gherapy Normothermi
Intubation 49 21 a
* 76 29 28
Epinephrin 18 9 47
e Atropine 61 27 9
Bicarbonat 42 21 34
e Calcium 33 23 21

ECMO / X

N=40 N=39
N —_ 40 Survival Non-survival (6-Month
Hypothermi Mode of Meétaliity)
Total a therapy Normothermi Death Hypothermi Normothermi
30 Day 44 12 a No DNR order in place 6 a therapy a
6 Month 40 9 32 DNR order in place 7 3 3
31 Withdrawal of life 24 3 4
&ipﬂom subsequent admission 14 10

ACR de l'enfant

N=143

N=39

0 7
Figure 1. Outcomes of 222 pediatric cardiorespiratory arrests. CRA indicates cardiac arrest; ROSC, return of spontaneous circulation;
ALS, advanced life support; and DNR, do not resuscitate.

S.DAUGER



A 38 ° °
Hanoi
Ho Chi Minh Ville o7 . + . | Table 3. Adverse Events Clan
39 ® + i Hypothermia
% 3 Normothermia Therapy
| | Event (n= 50) (n= 29) P
g — Hypotheric Cardiac tachyarrhythmia 9(180) 5(172)  1.000
32 Ventricular 7 (14.0) 4(13.8)
1 8 16 24 32 40 48 56 64 72
e Supraventricular 2(4.0) 1(34)
B
70 * } + \ \ i Subsequent cardiac arrest 13 (26.0) 2(6.9) 0.04
— 2
£ 60
< * BHBa 25 S Manfection 17(34.0) 9¢1.0 (1)'00
- Pneurmonia 11.(220) 6(207) 1000
840 Septicemia 6 (12.0) 741) 0211
i Urinary tract infection 1(20) 2(6.9) 0.551
1 8 16 24 32 40 48 56 64 72 Pentonltls 1 (20) 0 (OO) 1000
Hour
Cof * Wound 4 (8.0) 2(69) 1.000
Renal replacement 16 (32.0) 14 (48.3) 0.14
15 1
o Hepatic dysfunction 8 (16.0) 2(6.9) 0.31
BN 6
x + XRERHDBIRBPoembolism 1@ 88 180
*e + linically significant hemorrh 0
$ 4 f A I Clinically significant hemorrhage
° 1 8 16 24 H32 48 56 64 72 Intracranlal 3 (60) 1 (34) 1000
D s Gastrointestinal tract 1(2.0) 2(6.9) 0.286
| , Open stemotomy 5(10.0) 3(10.3) 1.000
*
, * Vascular access 2(4.0) 5(172) 0.093
2| + Puimonary 4(80) 000) 0291
, + Cerebral hemiation 2(4.0) 1(34) 1.000
S.DAUGER 1 . , , Doherty DR, et al. Circulation. 2009;119:1492-1500
Da
Y




Hanoi - Ho Chi Minh Ville ACR de l'enfant

Circulation

JOURNAL. OF THE AMERICAN HEART ASSOCIATION

Table 2. Mortality and Functional Outcome

Normother Hypothermia Unadjusted P Adjusted Adjusted
mia Therapy OR (95% OR pP*
(n=50) (n=29) Cl) (95% ClI)
30-d Mortality 18 (36.0) 17 (58.6) 2.52 (0.99- 0.054 2.50 (0.55—- 0.238
6.45) 11.49)
6-mo Mortality 19 (38.0) 20 (69.0) 3.62 (1.37—- 0.009 1.99(0.45-8.85) 0.502
9.62)
PCPC before
cardiac arrest
1-3 45 (90.0) 21 (72.4)
4—6 5(10.0) 8 (27.6)
PCPC after 2.92 (1.10- 0.031 2.00(0.45-9.01) 0.364
cardiac arrest 7.69)
1-3 29 (58.0) 9(32.1)
4-6 21 (42.0) 19 (67.9)

All data are expressed as n (%).

| THAPCA study en cours |

Doherty DR, et al. Circulation. 2009;119:1492-1500
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Piéu fi sau hdistrc: tom tat
- Epinéphrine TM /trong xuong: 10 gamma/kg/liéu, sau do
truyén lién tuc
- Amiodarone khi RLN khang tri: 5 mg/kg X 2
- Néu van tiép tuc: Bicarbonates ? Calcium néu cé nghi ng& ?
» Thong khi t8i thiéu dé cd Sp0, qua da trong khoang 94-98%
» Thong khi tdi thiéu dé cd than khi binh thung (normocapnie)
- Liéu phap ha than nhiét trong NTNT sau RLN ?

NEu tinh hudng khac: thao luan tirng truong hgp, theo tirng
khoa, tirng phac do, vdi theo doi cac bién chirng
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Piéu tri “bo trg”
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Piéu tri “bo trg”

« ECMO (trao db6i oxy qua mang ngoai cd thé)
« Cha me

« Cham soc diéu dudng chung



Summary of previous studies on ECPR ACR de I'enfant

Author, year Patient population Successful ~ Survival to  Duration of CPR in minutes
cannulation  discharge; median (range)
(n) n (%) or mean +/! SD
Huang 200829 Mixed 27 11 (41) Survivors 45 (25-50); Non-survivors 60 (37— 81)
Chan 200831  Cardiac: ELSO Registry 492 208 (42) Not reported
Thiagarajan 2007 12 ELSO Registry * 695 261(38) Not reported
Ghez 200730 Cardiac 14 8(57) 44+/!' 27 minutes (10—110 minutes)
Alsoufi 200713 MixedT 80 27 (34) Outcome: Favorable-46 (14-95);Unfavorable-41 (19-110)
MacLaren 200725 Septic shock 18 10 (55) Not reported
Thourani 200628 Cardiac 15 11(73%) 54 (4-127)
Allan 200632 Cardiac 19 15(79) 29 (20— 57)
De Mos 200622 Mixed 5 2 (40) All: 31-77; Survivors: 35-48
Cengiz 200520 ELSO Registry * 161 64 (40)  Not reported
Shah 200527 Cardiac 27 9(33) Not reported
Morris 200426 MixedT 64 21 (33) Survivors: 50 (5-105); Non-survivors: 46 (15-90)
Hamrick 200323 Cardiac™ 12 1®  Notreported
Aharon 200118 Cardiac? 10 8 (80) 42 (5-110)
Parra 20009 Cardiac 4 4(100) 16 (12-20)
Posner 200024 ER 2 1(50) 50,9 Prodhan MD, et al.
Duncan 199814 Cardiac 11 7 (64) 55 (20-103) Resuscitation. 2009,80 1124-129
del Nido 199621 Cardiac™ 11 6 (55) 65+/1 9
Dalton 199319 Cardiac 11 6 (55) 42 (42-110)

Dauger Ao(it 2014
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Cha me

Khuyén cao manh, it ra la trong bv, vé su hién dién cua
cha me trong lic hoi sirc

* Tinhtrang dlla bnda tuminh ndi lEntat !
« Bugc chirng minh trong cac su' viéc, su dau tu’ cua ékip

» Nhung dé dua dén nguy cd “nhing sai [am truc tiép”
 Bac si va nhan vién can y khoa phai dugc “thoai mai”

« CO Ié rat khac biét vdi bén ngoai BV
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Cham soc diéu duBng

* Phong ngtra viém phdi do thd may

« Ném chong loét

« Can bang vé dudng huyét

» Nudi an dudng rudt ngay khi co thé

- Pat tu thé dung: phong ngua su’ co rut co

« Va cb thé hién tang hay khong?



Piéu tri bo trg: tdm tat

* Biét du ki€én kha nang can dén ECMO
« Tao thuan Igi téi da cho su’ hién dién cua cha me

 Ngay tu khi nhap vién chu y dén viec phong ngura cac
bién chirng

« Chu dong thong tin cho cha me (ha than nhiét !)

* Biét tién lieu kha nang hién tang
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Tién lugng
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« 253 trung tdm, My va Canada
« 0 - 99 tudi

« HO sa tién clu

« Trong bénh vién

-« 01/1/ 2000 — 30/3 2004

» 36902 NTNT nguGi IGn - 880 NTNT tre em

Table 4. Outcomes of In-Hospital Pulseless Cardiac Arrests by First Documented Pulseless Arrest Rhythm*
No. (%) of Patients

' VF or Pulseless VT Asystole PEA Unknown Rhythm
Pediatric A el Al el Adoll . Padishic Adult
n=120) {n = 8361) (n = 350) (n =13 024) (n=213) fn =11 963) (n=197) (n = 3654)
Any ROGC S0(667) 562073  184(526) S658(450)  123(77)  6270(524) 137895 2062 (56.0)
ROSC =20 min TAE1.7)  51a5B20  157(ad0) 4907 (384)  108(E07)  5135(a28)  120(608) 1866 (525)
Suvva lodichage  35(20.2) 301360 78(223)  1379(106) 57 (268)  1380(112)  66(335) 753 (212)
Neurclogical outcome
Good 22(629) 2268753  43@E51)  841E10)  96[E32)  834(E22)  S5(530) 447 (50.4)
Poor T29) 264 B.5) 16(205)  243(176 13228  222(166)  11(167) 111 (147)
Unknoan 12343 481 (160) 10244  205@214) 8(140)  284[212)  20(303)  185(259)

Abbreviations: PEA, pubseless clactnical activity; ROSC, return of spontaneous arodation; Vi, ventricular ibalation; VT, ventricular tachycardia,
*Fr=t documented pulseless riwthm (Vi or pulseless VT, asysicle, PEA, and unkn wnsddmdas!haﬁﬁeh:trocudogﬂicdvﬁhndoamedmthetinezhe et
) for

became pubeless. Good newrclogical cutcome was prospectively defined ns performance category (CPC) 1 or 2 =, the compamble padiatric CPC of 1,
2, or 3 fior children on hospial discharge; or no change from baseline CPC or PCPC.

Nadkarni VM, et al. JAMA 2006;295:50-57

Octobre 2014 S.DAUGER
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30% -
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10% -

ACR de l'enfant

Trong BV so vGi ngoai bénh vién

IH, Survival
= = = OH, Survival
IH, Discharge Alive
= = = OH, Discharge Alive

.

-----

0% -

Octobre 2014

10 20 30 40 50 60
Days After Cardiac Arrest

Moler FW et al. Crit Care Med. 2009;37:2259-2267

S.DAUGER
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/4

- Da trung tam: Italie, Espagne, Portugal
« O trong bénh vién
« 1 thang - 18 tudi

« Thang 12 2007 — 12/2009

ACR de l'enfant

Bang 4 Phan tich hoi qui da bién do61 voi tr vong voi ngung tim va cac dac

diém vé hoi1 suc

Odds ratio 95 % CI P value
Neurological etiology 5.194 1.499-18.731 0.010
Cardiac arrest in PICU 0.381 0.167-0.867 0.022
Initial cardiac rhythm 0.266 0.096—-0.738 0.011
VF/pulseless VT
Duration of CPR more 4.009 1.499-18.731 0.010

than 10 min

CPR cardiopulmonary resuscitation, PICU pediatric intensive care

unit, VF ventricular fibrillation, VT ventricular tachycardia

Lopez-Herce J, et al. Intens Care Med. 2012 — In press
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ACR de I'enfant

Table 5 Comparison between studies of in-hospital cardiac arrest in

children
Author Country Years  Type of Number of  Setting ROSC (%) Survivalto  Good 1 year
study patients discharge neurological § survival
(%) survival (%) [| (%)
STonim USA 1997  Prospective 205 PICU NA 13.7 NA NA
Suominen  Finland 2000  Retrospective 118 In-hospital ~ 62.7 19.5 12.7 17.8
Reis Brazil 2002  Prospective 129 In-hospital 64 16.2 15 14.7
Guay Canada 2004 Retrospeptlve 2032 In-hospital 40.8 234 26
Rodriguez-  Spain 2006 Prospective 116 PICU 59.5 35.3 31 34.5
Nufiez '
Tibballs Australia 2006  Prospective 111 In-hospital 76 36 NA 34
Nadkarni USA and 2006  Prospective 380 In-hospital 52 27 18 NA
Canada
De Mos Canada 2006  Retrospective 91 PICU 82 25 18 NA
Meaney USA 2006  Prospective 411 PICU 48.9 21.4 14 NA
Wu Taiwan 2009 Retrospective 316 In-hospital ~ 72.2 20.9 15.5 NA
Meert USA 2009 Retrospective 353b In-hospital NA
Olotu Kenya 2009 Prospective 114¢ In-hospital ~NA 15.7. 0 % NA NA
Berens USA 2011 Retrospective 257 In-hospital 208 3 11r11 CA 198 NA
RIBEPCI Multinational Prospective In-hospital ~ 69.5 ' . NA

CA cardiac arrest, NA not ava%lgdﬁe, PICU pediatric inteive
care unit, ROSC return of spontaneous circulation

® Also includes patients with respiratory compromise,
respiratory arrest. Only 55 with CA

v.Not all patients with C v%lg'r% included.3 6%1y includ§d
patients with sustained ROSC
¢. Includes neonates and fhildren with respiratory and CA

Lopez-Herce J, et al. Intens Care Med. 2012 — Ih press

Octobre 2014 S.DAUGER



Hanoi - Ho Chi Minh Ville
« 15 trung tam nhi, My
« 0 — 18 tudi
« HO sa hoi clru / 18 thang
« Ngoai bv
« 01/7 2003 — 31/12/ 2004
« 138 bn

M0 hinh hdi qui Logistic d6i voi tir vong BV

ACR de l'enfant

Song con= 38%

Hospital Mortality4-?

Model Variable Odds Ratio 95% CI P-value

Model 1 (N=121)
Epinephrine Doses 1.44 1.12-1.86 <0.01
Atropine administered during arrest 3.47 1.25-9.66 0.02

Model 2 (N=115)
Preexisting lung or airway disease 0.26 0.07 - 0.90 0.03
Etiology of arrest of drowning / asphyxia 0.25 0.08 —0.80 0.02
pH (0.10 point change) 0.73 0.58 —0.92 0.01
Both pupils reactive 0.18 0.06 - 0.59 <0.01

Moler FW et al. Crit Care Med. 2011,;39:141-149
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M0 hinh hdi qui Logistic d6i véi tir vong bva

ACR de l'enfant

Model Variable Odds | 95% CI P-value
Ratio
« 15 tru ng tam nhi khoa p MV Model 17 | Pre-existing condition
0 - 18 tudi (N=323)
» HO sd hoi cuu / 18 thang Hematologic, oncologic, or immunologic 2.61 1.27-5.35 10.01
) Trong BV Geneti boli 1.85 ]0.91-3.79 |0.09
enetic or metabolic . 91-3. .
« 7/2003-12/2004
« 353 bn Presence of ET tube prior to arrest 1.97 1.17-3.31 ]0.01
CPR during post-operative period 0.44 ]0.25-0.76 |<0.01
Sodium bicarbonate administered during CPR 2.72 1.664.48 [<0.01
Meert KL, et al. Model 2° | Calcium administered during CPR 226 | 129396 |<0.01
Pediatr Crit Care Med. (N=277)
2009;10:544-553 —
pH (0.10 unit increase) 0.77 0.67-0.89 ]<0.01
Two responsive pupils 0.23 ]0.11-0.46 |<0.01
Model 3% | Pre-existing conditions
(N=224)
song con = 48% Genetic or metabolic 228 |1.025.13 |0.05
Etiology of arrest
Electrolyte imbalance 3.35 1.189.47 10.02
Duration of CPR (mins) 1.02 1.00-1.03 ]0.05
pH (0.10 unit change) 0.80 ]0.68-0.95 |]0.01
Two responsive pupils 0.21 0.09-0.48 |10.01
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IH Overall (N = 353) | OH Overall (N = 138) | P value?
Hospital d/c PCPC 0.01
Normal 89 (27) 23 (17)
Mild disability 27 (8) 6 (4)
Moderate disability 19 (6) 5(4)
Severe disability 11 (3) 12 (9)
Vegetative 0 (0) 6 (4)
Dead 181 (55) 85 (62)
Table 6

Pre-arrest PCPC and hospital outcomes for children with in-hospital versus out-of-hospital arrest?

Moler FW et al. Crit Care Med. 2009;37:2259-2267

Octobre 2014 S.DAUGER
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FIGURE 8. Neurologic status* among survivors of an out-of-hospital cardiac arrest, by age grouﬂ' — CardiacArrest Registry to Enhance Survival,
United States, October 1, 2005-December 31,2010

100
90 - [ Good cerebral performance [l Severe cerebral disability
(CPC1) (CPC3)
O Moderate cerebral disability [l Coma, vegetative state
(CPC2) (CPC4)

% of patients

50-64 65-79

Age group (yrs)

Abbreviation: CPC = cerebral performance category.

* Neurologic status missing for 353 patients.
1t N =0-17 years: 33; 1834 years: 109; 35-49 years: 455; 50-64 years: 1,059; 6579 years: 751; and 280 years: 282.

McNally B, et al. MMWR. 2011;6:01-20

Octobre 2014 S.DAUGER
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Tién lugng: tom tat

« TU vong ngay tuc thi 30 - 50%
 Ngoai BV nang hon trong BV
- Song con sau 2 thang < 20%

* Di chirng than kinh nang né
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Paediatric Advanced Lite support

Unresponsive?
Not breathing or only occasional gasps

CPR(s initiall bll'eaths then '1 52) Call Resuscitation
Attach defibrillator/ monitor Team
Minimise interruptions (LimCFRfirst, if done)
' /
| —
Shockable Non-shockable
(VF/ Pulseless VI) < P (PEA/ Asystole)
Retumn of
tShock 4J/Kg spontaneous
circulation
Immediately resume: IMMEDIATE POST Immediately resume:
CPRfor 2min CARDIAC CPRfor2 min
Minimise interruptions ARREST TREATMENT Minimise interruptions
*USCABCDE approach
« Controlled oxygenation and
ventilation
« Investigations
« Treat precipitating cause
« Temperature control
DURINGCPR REVERSIBLE CAUSES
« Ensureh gh-quality CPRrrate,depth, recoil « Hypoxia
« Planactions before interrupt ngOPR « Hypovolaemla
« Giveoxygen « Hypo-hyper1<alaemia/meiabolic
« Vascularaccess Gntravenous, intraosseous) + Hypothermia
« Giveadrenaline every3-5 min
« Consider advanced airway and capnography » Tension pneumothorax
« Continuous chest compressions when advanced airway in place * Toxins
« Correctreversitie causes « Tamponade - cardiac
* Thromboembolism

Fig. 1.13. Paediatric advanced life support algorithm. 2010 ERC.
SDAUGER

ACR de I'enfant
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Cung nhirng ly luan va
cung nhirng thai do
trong tinh trang soc
nhiém trung tre em

Crit Care Med 2013; 41:580-637

Octobre 2014

Dellinger RP et al.

Department

Bigee m c 'y

0 min

5 min

15 min

C a e

e

-
n
=
@

1]

unit

Recognize decreased mental status and perfusion.
Begin high flow O,. Establish IV/IO access.

ACR de l'enfant

Initial resuscitation: Push boluses of 20 cc/kg isotonic
saline or colloid up to & over 60 cc/kg until perfusion improves or }
unless rales or hepatomegaly develop.

Correct hypoglycemia & hypocalcemia. Begin antibiotics.

If 2nd PIV start
inotrope.

shock not reversed?

Fluid refractory shock: Begin inotrope IV/10.
use atropine/ketamine IV/10/IM
fo obtain central access & airway if needed.
Reverse cold shock by titrating central dopamine
or, if resistant, titrate central epinephrine
Reverse warm shock by titrating central norepinephrine.

dose range:
dopamine up to
10 meg/kg/min,
epinephrine
0051003
meg/kg/min,

shock not reversed?

Catecholamine resistant shock: Begin hydrocortisone
if at risk for absolute adrenal insufficiency

| Monitor CVP in PICU, attain normal MAP-CVP & ScvO, > 70% |

-

4

> 4

Cold shock with
normal blood pressure:
1. Titrate fluid & epinephrine,
SevO2> 70%, Hgb> 10g/dL
2. If SevO3 still 70%

Add vasodilator with volume
loading (nitrosovasodilators,
milrininone, imrinone, & others)
Consider levosimendan

Cold shock with
low blood pressure:

1. Titrate fluid & epinephrine,
SevO3> 70%, Hgb > 10 g/dL
2. If still hypotensive
consider norepinephrine
3. If ScvO7 still < 70% consider

dobutamine, milrinone,

enoximone or levosimendan

1. Titrate fluid & norepinephrine,

consider low dose epinephrine

Warm shock with
low blood pressure:

SevOg> 70%,

2. If still hypotensive
consider vasopressin,
terlipressin or angiotensin
3. 1f SevO7 still < 70%

shock not reversed?

Persistent catecholamine resistant shock: Rule out and correct pericardial effusion, pneumothorax,
& intra-abdominal pressure >12 mm/Hg.
Consider pulmonary artery, PICCO, or FATD catheter, &/or doppler ultrasound to guide
fluid, inotrope, vasopressor, vasodilator and hormonal therapies.

Goal C.I. > 3.3& < 6.0 L/min/m2

shock not reversed?

| Refractory shock: ECMO |

S.DAUGER
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Két luan

« NTNT & tré em hiém gap hon & nguGi IGn
« Gap ¢ tre nhil nhi va tré nhd nhiéu hon

. C6 thé dé dang lam cho chiing ta Iiing ting vi hiém gap
« Chon phac do6 thich Ung vdi cac khuyén cao

« Nguyén nhan théng khi, giam thé tich, ...va thinh thoang
roi loan nhip

« Phong ngua va tién liéu: dao tao, mo hinh gia dinh,
phong van tinh hudng

- Cac ekip can thiép trong BV

« Thu thap hoat dong mot cach hé thong
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I6m tat (1)

ACR de l'enfant

Tac nghé&n dudng the do dj vat & tré em
Diéu tri

Panh gia d6 nang

{ Ho khong hiéu qua ]

Khoéng tinh

tho
Thoi 5 Ian

Mo théng duong

Bat dau HSTP

4

Tinh

Vo lung 5 [an

An t6ng ra 5 an
(nguc dv tré nho)
(Bung dv tré>1 tudi)

[ Ho hiéu qua J

\

N

Khuyén khich ho
Tiép tuc kiém tra cé bi xau di
do ho khéng hiéu qua

hodc dén khi hét tac nghén
J

Fig. 1.12. Paediatric foreign body airway obstruction algorithm. © 2010 ERC.

S.DAUGER
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ACR de I'enfant
i Khong cé dap trng i

eyN k

Goi su giup do

™~

} UBOY BJ BYU BA YueYu BA yuBw u

' Mé& thong dudrng hd hap l

Khéng c6 dau hiéu sw sdng

- thdi hoi 5 lan -

D3u hiéu sw séng? Mach?

. Nhan tim 15 cai .

Xen ké thoi hoi 2 Ian va nhan tim 15 [an

uéop ueis Ns naIyl welo

A Y

‘ ueo

Sau 1 phut, di tim sy giap do
Tiép tuc hoi sirc tim phdoi

S.DAUGER
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II I\'JI [3) N

—

Khéng cé dap tng ACR de I'enfant

l

H®i strc tim phéi
Gan may pha rung/moniteur

l

; Danh gid nhip tim 2

Y

\ 4

hip c6 thé

pha rung J Nhip khdng thé pha rung

4

N
r Soc dién 4)/kg

J

\ 4

\ 4

L

I I V4 l Is I- I l\"-:

-HS tim phoi chat lugng (tan s6, do

sau, thara)

- Lap ké hoach cac hoat déng

- Giam thiéu viéc gian doan

- O0,, dat dudng truyén, adrénaline, thudc

- bat NKQ, than do

- Nhan nguc lién tuc

- Diéu chinh cac nguyén nhan phuc hoi dugc

Tiép tuc ngay tirc thi J L Tiép tuc ngay tirc thi J
2 phut HS tim phéi

2 phut HS tim phoi

v

Y A - = Au .

Ly lai hoat dong  _Theo trinh ty ABCDE ’
Tuan hoan - Kiém soat thong khi/ trao doi

S.DAUGER

oxy
- XN b6 sung

- Biéu tri nguyén nhan khdi phat

- Kiém soat nhiét dé trung tam
- Liéu phap ha than nhiét?



