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Uﬁ E]1H® :Bﬁﬁjbﬁﬁﬁﬁg?}ﬁi(pediatﬁc intensive care unit, PICU) B iR ERG & JLIRIEES N a BRI R H LA THE 8
ME, k152 BTSSR FHTRIE%E & % i & (amplitude—integrated EEG ,aEEG )-S5 #0455 i%i H2. & (video EEG,vEEG) . Bk BL#%
PG BF Bk 343 (Glasgow coma scale, GCS) X BBHSY SRR G HUS HMHE ., iDF R GCS ¥F4+,4TE/> 2 h aEEG K [FEl# 16
BB vEEG W BB BEE 3 A UG, LSRR R S M8 Z A4 TAERHE M £% (receiver operating characteristic, ROC) , X}
AT 3 AT RFMARBE M REE HRE EHE, &R F¥ RERYE EERY EEC TERNREDFIHN 42%,
57.7%.100%, % Kappa —BUERIRE, aEEG T /S 5 LRRBUE B8 — 81 (P=0.000) . aEEG.vEEG.GCS P4+ ROC H4E F1H
5154 0.939.0.908.0.926, LLR# aEEG AEBHE, HFA RBUS MR BE F52 8 W E S5k 80.0%,95.5% .86.4%,
Zif . aEEG H RGN PICU AR B ILBUS AR M BIA{E, 5 vEEG . GCS AN I RN B2 R AR AR WA E NS
A VIFER PICU % HLAG T RE M I A 5
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Value of amplitude—integrated EEG in evaluating the prognosis of children

with disturbance of consciousness at PICU
Zhu Ling ,Hu Lan,Tang Lei
(Department of Pediatric Intensive Care Unit,the Children’s Hospital ; Chongging Medical University;Ministry’ of
Education Key Laboratory of Child Development and Disorders ; China International Science and Technology
Cooperation Base of Child Development and Critical Disorders ; Chongqing Key Laboratory of Pediatrics)

[ Abstract]Objective : To observe the performance and prognosis of the amplitude—integrated EEG(aEEG) in evaluating the prognosis
of children with disturbance of consciousness at pediatric intensive care unit(PICU). Methods : According to the inclusion criteria, this
study contains 152 eritical ill children who have the disturbance of consciousness from February 2015 to October 2015. The prognosis
assessment was conducted by comparing aEEG,video EEG (vEEG) and Glasgow Coma Scale(GCS). All of them accepted the moni-
toring of aEEG and vEEG at least 2 hours. GSC were recorded before the monitoring or at the first 24 h in PICU. The outcome recorded
at the end of clinical death or 3 months after leaving hospital. The receiver operating characteristic(ROC) curve was used to analyze
the sensitivity , accuracy , specificity. Results : The outcome of aEEG divided into three degrees:normal,mildly abnormal, severely
abnormal. The rates of poor outcome were 4.2%,57.5% ,100%. The area under the ROC curve of aEEG,vEEG,GCS were 0.939,
0.908,0.926. The cut of was abnormal aEEG (concluding mildly abnormal and severely abnormal) with the sensitivity, specificity and
accuracy were 80.0%,95.5%,86.4%. No significance was found between the area under the ROC curve of these models. According the
results of Kappa consistency test, the prognosis assessment of aEEG was consistent with the actual outcome. Conclusion : aEEG is
useful to evaluate the outcome of consciousness children in PICU. aEEG has no difference with vEEG and GCS, and it worth promotion
in clinics because of the simplicity and objectiveness.
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SR INER R LEEE K YZE (pediatric in-
tensive care unit, PICU) & REERZ — , KR
BEFSE LA, *ERERE LI aEHITR
B ERTEAR PICU 276 TAERSCER, BRIE AN
TN EE IS T kR £ (BEEE—EAR R, A
R AT W EE YRR PR RRE
BN, AR AESERFTER WA RANESE, &
& & & i B B (amplitude—integrated EEG,aEEG) &
BRI L R R AR S AR IR R R N
Eah, TEFEILD FERT IR L RRE,
T 45 2 R A e PR R 025 A T RO
FHE SR A5 5 AR IS YT X AR T BE O DR P RUR | Bk &8
FHWEHEFITERE, T HA aEEG FEJLEH
R FBD , RSB EBR aEEG 78 PICU BN
B LRI Z XS BRI E, LA IR —Rb
EAT PICU TR IR BE MM T7 2

1 ‘EPEAZE

1.1 HRst%

BEEL 2015 4F 2 A & 2015 4F 10 A AFEFKER M
BILEEE PICU MEREER AL, AR 72 h BitH aEEG
R R4 % e B (video EEG,vEEG) , Bk =2 h, TR
WFFIEFTEAR 24 h WATHERLETBF B 2K 3743 (Glasgow coma
scale, GCS) W4y, A . OFERFRE B IRER (KR
GCS PE4r <14 43) ; QUM 4> 2 h; @4 #E>1 A,
Hebrtwr . OF A L ; O BT WAE, #H vEEG 2551 A
B2 @SR EHE BH TR E R ; QAR 24 h3E
Ta B &R B 2t B 8L ©WRT 24 h 5 R
#H; @R REFEESBT: . BEAAA 157§,
12 HaFik

RHE 10-20 bWk % B S (Fpl-Fp2 F3-F4 F7-F8,
T3-T4.T5-T6,C3-C4,P3-P4,01-02), 23k 16 55k vEEG,
RUSUTE- Al (P3| PA) BT 4397 aEEG 53R . 5% Nageeb?
533%k ¥ aEEG B RIESN N 3 # . QIE#H aEEG: #RIGIE
W, QRERF aEEC. RIBRE R ¥ S IRIE %, E W
EER TR aEEC, QEE R ¥ aEEG IRIFEF R % , 80K
PR IRIERE R ¥ (A EBIRFE B %3, vEEG
R B synek SBRAITHED W vEEG Z5H4r K 1~5 %K, GCS
FERBIEUR GCSWAHBRN BHEBST IR . BE.
12~14 43, b, 9~11 43 FHBE . 3~8 4,

EAHIBR /S 3 A B 3 N H I FE T IHE] K7 B 2 5 LASE
fEBUE , ¥R IR, 5 BIRTE, ARIEJLERTIREM R E
RO KGR 16 %, BF BERE FERENTER
I EERE . BASRAYIRE BT RIE KBTS
AR,

1.3 #Hhit4®

i FH SPSS 20.0 G it 414, HECEOR R A Mann-
Whitney U #2536, B F] Kappa — B0 80 3AL T v HEH
T, N Medeale Ziit2 3Rl 2 318 TAERFEHIZR (re—-
ceiver operating characteristic, ROC) , ¥ He B 28 T i R, 1 36
IKAE a=0.05,

2.1 —f&FH

BAMA 152 6, T E5R EAFE GRS 40 51(26%),
Bl SRS 25 B)(16%) , EAEMR 22 5 (14%) , BRTHIE
15 1 (10%) , Biw 15 B (10%) , 2 tEH#E 10 §I(7%) , EiE
TR 10 #1 (7%) , HAL (L5 B Rm R R OCHR
B RBHEERRE EERERER S EE)156(11%), 5B
P 88 1], 4tk 64 1], FHy 44.4 B, TS BT 85 6, Bi)S
AR 676, FERER 44.1%,
22 REEFEEREERTG

A 152 BIRIRERBJL, IE% aEEG 71 §1(46.7%) ,
BRHIRIBIER EEG, HFHUE RiF 68 4, BURAR 3 6,
JBARREK42%, BEFHE aEEG 40 #](26.3%) , HPIRigE
BERH 25 i, PR1E IE H AL TR 3 15 B, BUG BT 1741,
BEARR 23 8, BUSARE 57.5%, HEFH aEEG 41 4]
(27.0%) , P RIBEERE 30 5, RIBZEF LR E
&30 11§, BUS A R 2 100%,. aEEG AF45r2 8 LR TG
% Mann-Whitney U #5302 54 G115 L (P=0.000) vEEG1
% 9 B (59%),2 £& 40 1(26.3%) ,3 %% 34 §1(22.4%) ,4 % 41
#1(27.0%),5 & 28 B5(18.4%) , HEBF A LERS 5K 0%,
5% .26.5% .68.3% ,100%, vEEG A[F4r4& B ILEWHEZ
Mann-Whitney U #3822 F A SRR L (P=0.000) , RIEH R
GCS T4, 12~14 4348 45 B1(29.6%) ,9~11 2341 57 H(37.5%) ,
3~8 434 50 f5i](32.9%) , FETE A R EDHH 4.4%.31.6%,
94.0%,, 2 Mann-Whitney U f:B0 AR 8 B R EERE 28 LRI &Y
e 208 Feit2 8 L(P=0.000)
23  aEEG .vEEG.GCS *+Hi/ ¢4 Fm #-44

I AB LR SEBRAS R BUS HIT 45, 5] AaEEG,
vEEG.GCS #% ROC #i£R (& 1), 7 ROC gh heBR L&
RABIGEAL 3 M R EENHED 5N «FEC BRER
# vEEG 3 £ ,GCS 9.0 4. VAIE# aEEG fEATG RIFHIE
b5, AR EEG(EFREREAEEREVENTERAR
KRR, 2 Kappa —B AT , aEEG T HUG 52 BURE
H—E (=0.713,P=0.000), W+ 1, H¥ aEEGC FMA R
TG B RGUE PR E  HER ST FIY 80.0%.95.5% .86.4%,
LA vEEG 1~2 BN BiR RAFRIIETR, 3-5 SN BUS A RIGTHR
¥R, 4 Kappa —B MR, vEEG TG S ir MG BA —
B (=0.681,P=0.000) , 1L5% 2, vEEG 3~5 & TR BT
HIRBE S HERRIE T 84.7%.83.6%.85.5%, LA GCS
PESF 9~14 43 R TG BLEFRITEER , 3~8 2 NS R RAVFESR,
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£ Kappa —H MK ,GCS MM Fi5 5LRM5EA —&
#:(x?=0.731,P=0.000), W3 3, GCS 3~8 4TI TAS A B
RIGE Fr B HEHE S0 86.5%.82.1%.,86.8%

X s
@ — vEEG
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HRE
1 SRR/ AR ROC B4k
Fig.1 ROC for predicting poor outcome according to aEEG,
VvEEG and GCS
#1 aFEG MABESXRME
Tab.1 Prediction of aEEG outcome and practical outcome
aEEG Fl#i/E
LErE s RIF WEAR it
(IE# aEEG) (H¥% aEEG)
TS R 68 17 83
BEAR 3 64 67
&it 71 81 152
SR X=0.713, P=0.000

£ 2 VEEG BAliFREXERRE
Tab.2 Prediction of vVEEGoutcome and practical outcome

vEEG Bl Hi/G
LR HilfE BT HEAR &1t
(1-24) (3~54%)
HifE R 72 13 85
BEAR 11 56 67
41t 83 69 152
HitER X+=0.681,P=0.000

#3 GCSMAMBESxkERME
Tab.3 Prediction of GCS outcome and practical outcome

GCS FipHE
EhRHE HifE RAT FEAR it
(9~14 4}) (3~84%)
s R 77 8 85
BEAR 12 55 67
Ait 89 63 152
GITER X+ =0.731, P=0.000

S EHETER. A RTUSHREE 5558,
HETEE Y LB LR 4, 3 B U WA TRIFHBRIMME
aEEG FXHRr RV R T R A, EH e R LTS A BAd
REWLEARXTE/D, T FLRETREARE , MR
XK, 3FFEA AUC-ROC IR LB TR $ER
(£5),

3 i i

PICU EiREREJURIBE LR EAERS),

PR st bR ] | VB 2 WL | B T R 5% S A AR T BB
W 53, kT 2 R T ) BB IR S | IRAE TS A
TRETFRFHMBELEE, GCS G RMAS
2, BAREIRER B (B R, R R/MER R
LB RIES EER B AN, EXTIERIE S-S
AR, TEMERPRZ X THEREIEHZ NI
£ , 8 FA A TR & T 3013 3h B 1 I &5 PR 45
REEBRREW, F KT E5KATRE SEBH
BEHRILEES LT EE®, EEG B
IR T RE 3 P B v, BB A S BR B2 S 45 B SE B
TEBL, 40 0/ TE Bh3 AN X A R N T 2k L R
- EHEIENEXRBA A 2B ED, vEEG EEK T H

% 4 aEEG.VEEG.M R GCS HMHFIRAFRMLLE:
Tab.4 Comparison of poor outcome rate by aEEG,vEEG and GCS

T BERME REE BRE WA FAEETE AMTWE A%EE ROC-AUC(95%CI)
aEEG BERY 0.800 0.955 0.864 0.957 0.790 0.755 0.939(0.888~0.971)
vEEG 3% 0.847 0.836 0.855 0.867 0.812 0.683 0.908 (0.850~0.949 )

B GCS 9.0 4> 0.865 0.821 0.868 0.865 0.873 0.686 0.926 (0.872~0.962 )

%5 aEEG.VEEG.GCS ML THEHAELLLE
Tab.5 Comparison of ROC-AUC by aEEG,vEEG and GCS
Fext fhZk A= FRAER 95% CI Z{H P1E
aEEG-vEEG 0.0311 0.0275 -0.022 9~0.085 1 1.128 0.259
aEEG-GCS 0.0128 0.0239 -0.034 0~0.059 6 0.537 0.591
vEEG-GCS 0.018 3 0.027 1 -0.034 9~0.071 4 0.674 0.501
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¥ EEG My WS Wies |, R mMmIE R, IS AR
H HL I Bl R R 3R B3k R g0, AR FFE A,
Synek ARUEXT B RS B L vEEG 45 R#AT 7,
BEA R T & 1B Wk R FEREA R E
EREESNEERM, TEARFENRAR, H vEEG
FEARTE PICU ) Z R, SHILTINEES1 55 HB1E
AT E 4 BERFELWARANEE X,

aEEG i TR & K45, £ 4R EBIE, Kt
[ W 4 45 SR 4 EEG 8735 o B AL BRI I i 1 s
R B PRI, e M b A B IR 4T, aEEG
EFAE IR BEEBREN A, HIEEE =5 3h K E
IR B B R R B Ok R i SR E R Hh IR AT i Bk AR 43
P EAR N M aEEG /N3 &2 BT PEA4 R
P)LTUE ™, Lamblin® 3122 FECSEIRRIE BN B E
BHIER aEEG HEZ TS RIF, # aEEG 43
&, B HE AR B AR RS, s
#2 {8 AT aEEG 7EJLE 9 F LA M ok MARAE , 4
W4T X PICU B IREERT B Li#EAT aEEG W, &
PUbE aEEC B RTESN FEBEEM M, BILAHERK
R, 15t BE EE BT R R AR RS ARG N, (B
RERY EEFYE aEEC FE R R RHH4.2%.
57.7%.100%, DAREBE R % VE B Mi{E , aEEG Tl
e 5EETERA 3, B% aEEG HIWH)E
ARMREE 57 E W58 80%.95.5%
86.4% , R aEEG X FREINER 2SR TS
AR RTME,

SRt —#FIk aEEG X HUF B9 B A8, A5F
FELL ROC Hi%k H % aEEG vEEG K ECK GCS 3 #
A 5 X BUS R T 4 51 B, 18 1 aEEG FIZE T
I F B K (AUC-ROC:0.939), H 5 & GCS(AUC-
ROC0.926) .vEEG (AUC-ROC.0.908),3 # 75 ¥: 1)
ROC I THMRAM LKW LA IT2ER, B
aEEG T % 5 5 vEEG Rk B GCS T B &
%, aEEG.vEEG Kt B GCS FiliA B /5 B v
EARL, 235k 86.4% .85.5% .86.8% , 3R aEEG 5
# K vEEG . LR GCS T X R R UG AF MK
PR ANME , 15 aEEG A H GCS A Z WAER , 8
vEEG #AE 778, S5 R EE S, H Al KB E] KR53 1
W, LB A R TIE PICU R,

22 B PR ,aEEG W] 2 WL PFEA K B B iR B A
BILWTUS , BBRIER B, 250 5 THW, BT IR
St & T PICU e E B RS 28U LAY AR D RE
R HUE B , 7T PICU # MUK ShRE Wil 4905 Bk
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