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FAAARARABEGIIBGZEARMN2HEREN
AMEN: —WAMS FRWENHA

Jing Yang', Fei Wang', Jing Wang', Xu Han', Hua Hu', Caizheng Yu', Jing Yu-
an', Ping Yao', Xiaoping Miao’, Sheng Wei’, Youjic Wang', Weihong Chen', Yu-
an Liang', Huan Guo', Xiaomin Zhang', Dan Zheng', Yuhan Tang', Handong
Yang®, Meian He'

(13 DA 2B R 5 3RS T A 28 M9 A0 P 455 4 e 1] o = e SR
=, FAGFESER, PR, G
2R K2 FF B A B A S BAE B RAT R A B A G2 &, DG
BARNFGEERE, RIS FAHACER RS, WAL+ O

WE: B FXHARE T AREAEN B, BMLZ 2 b & s W T BT
HARPS 5 BE PR XU 2 T8 ) oK, HEE SR A — (AUC=0.635) . FEWC4h, BMIJAUCK T
H. AWK HEBERERNENENEI SRS WHR, VAINBRI. b2 T, ABSIAR Bk
R B J5 JXUISS PR S TR, A AT B N A U 2 45 s 2 (AUC=0.507) B & T (AUC=0.503) ) K Uf
TRESCGE P B2 N AR R AN RE R TR 7. & 75 E 2 4E AH, BMI
. ks WK E R R-FGRTIEMERASIT  WC, WHtR, VAIFIBRIST2DE {4 KUK 2 1F A
91HZFEN GER=60%) o T Cox LR 56, Hrh, BMIZ 53 ¥ A £ 4w f o 1 Tl Ul (A
O TRPE i R . (HR) FIMIR 9% BEX  Fo
[ (CD , MAEEG AR R hr (hE el IR bR, P EE A,
br(BMI], [ (WC], BEH 5 5 &R e mme gige
[WHRD) , Hr AR ESR R (P IERE PSR bR
[VAI], 1k I 48 ¥» [ABSI], 5 1k [ £ ¥ bx
[BRI]) IR SRR 2 AT, B8R 16 LU AR, 2R RN (T2D) IR 3%
¥94. 64F 119 b U M 160, B T o14GR R R M POV AEERTE I AIL R A L AE
(T2D) %% #l. BMI, WC, WHR, VAIFIBRI ~ T2DHIEUR=EC EF211.6%, HIEMLHRFA
STDH K &5 E M, 78 B stk EEM.

IR W5 B ABSIH 2 2 A1 P . BMISE 55 14 4 JE Bk B 28 N N R T2DK & 1) 8 2 1 % K]
PRI TP e (WU A7 CAUC=0. 6550 , S5H 2, RS, ARIES b T8
b AR B AR AR A = (P<0.05) o 5 HVEM T yRh JEpE R f s rE IS e, B 445 B 48 bR
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H T 5E SOIE R NAR I S fa bR . BEfS, BEFLK
PIBMIZ — FBCAE JE 19 5 v, A g e i I 30 g
i I, BEE (WO FMERS S ®mZ T
(WHtR) #EiA Ay O PR RE R Fa A . ERARAD
ATTCI X 43 A i 0 R0 B2 R R 7 4Rk, &
S P I NAR DT bR, 040 I AE TR R bR
(VAD , #kEFebs (ABSD) Fl & 4k & & 5 b
(BRD TENNERE B AR R, JEIRIE, VALZ
P I 7 D e R () — AN 4R AR, FTIX 0 N RS
Jiii A1 B2 R B Wi o Bozorgmanesh®s N & BLVAIX]
8 22 NS PR A R TP RE . 2012
., Krakauer T K [ — 0 44 A ABSIT B A A4 I
BIEAR, KIABSISAET R B EM K, fEHT
K Z 4K, ThomasZE AR T 5 —AHTHIA
PRI ¥ bR AR VBRI ST B 506 HEBRIUZ VT
fT2DR T 75 1 w] W & A B Fe dw. H2, H
17 g L 8 95 7 o A RS0 R B A IR ) e £
FEARIE A IR, R RAEZ AT .

AHIF 5T A F T 1EAEBEAT 1K) 2R X~ [ 355 A TS
PEWFFT,  H BT A [ NAR I 5 F8 A 5 0 R
J5 U 22 8] (R SR 16, FEAIF 98 3897 (9 N Ak 2 48 A
RE B G e bR, B & o0 PR BB )
T gE

2.

21 XS 55

KRR FEHZ 5 ¥ ok B R K- [A5F (DFTI)
FAFZIHT 78, DFTIR A T20084F, & —Iizh4s 1)
BAFUBIE 5T, A4 K 5 AR XIRZ%E 2 5 127, 0094
BN e 2 5FH5E T IRATR %R E 1045,
LG 2 N ARG 75 QR s 55 2 K i)
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o B—IXBETT20134F4 H 210 H i#H47 . XLk
ZEE R, FRKT60% (n=7932) , BHR
1T HENE R (n=4344) , &0 (n=2607) ,
Ao (n=437) B RE (n=555) 1 8 HE B 18
fho Mt A, SR> K TBMI (n=292) , WC
(n=56) , H =M (TG, n=766) B % &
fig & (U IE & B (HDL-c, n=58) 13 B,
M. B IE, JLH59984 5 1 F13964 4 1 4
B B

2.2 NMENIE

A FH A 1 28 R 7 0 o B AR R, 3R
3] B 22 15 190, SJE K A0, 1T 5. 7E B¢ /N BRI
I, 8 T U Al S R0 R s 2 T (¥ o ] K P
WC. BMIiH 5 AR E (kg) LG E (m) 1)
F J5. WHIRIF 5 CWWC (em) B L & &

(em) o

VAISE X U1 F : Male: VAI=EWC/ (39. 68+
(1. 88%BMI) ) *TG/1.03*1.31/ (HDL-¢)

Male: VAI=EWC/ (39. 58+ (1. 89%BMI) ) *
(TG/0.81) *1.52/ (HDL-¢)

ABSIE X A : ABSIEWC (m) / (BMI*?X

mE (m) )

BRIE X N : BRI=364.2-365.5X {1- (WC
(m) /2rm) / (0.5X& (m) ) 14V2,

2.3 2BUBERIE K B X

R IEWHORRR #E, 2745 JR 95 95 151 /2 XN H
P 1 2= A 12 W B0 PR 95 B AR FH B TR 99 2459
CE R B b 24 81 & 25) Bl 2 I I B ok
(FBG) =7.0mmol/L. fFiZHW 72, L2l
H 6144515 FK I o



R 1 WAL AL

A e 22890 PR I 51 2B BE R P 1
(n=9348) il (n=614)

RS () 66.81 +5.55 66.44 +5.16 0.083

Z (%) 3715(39.7) 249(40.6) 0.690

WC (em) 83.01 +£9.31 87.13 £9.62 <0.001

WHIR 0.51 +0.06 0.54 + 0.06 <0.001

BMI (kg/m2) 2422 +3.32 25.86+3.18 <0.001

VAI 1.55+1.31 1.93+1.58 <0.001

ABSI 0.078 + 0.006 0.078 0.441

BRI 3.69 = 1.15 4.17+121 <0.001

W G, %)

H B 2300(24.8) 147(24.1)

LA T A 1319(14.2) 84(13.7)

AT A 5672(61.0) 380(62.2) 0.854

Yol GERY, %)

i 147(24.1) 169(27.5)

DL R 84(13.7) 49(8.0)

MR 380(62.2) 396(64.5) 0.020

BT (R, %) 8470(90.0) 547(89.1) 0.213

HE GEREL L, %) 3036(32.8) 186(30.5) 0.244

o RS E g pE F omz 140 1.35 0.001

(mmol/L)

TG (mmol/L) 1.15 1.36 <0.001

TC (mmol/L) 5.10 5.17 0.019

SBP (mmHg) 129.76 + 18.28 133.54 <0.001

DBP (mmHg) 77.35+10.84 79.07 <0.001

R GRH, %) 3739(40.0) 328(53.4) <0.001

SR (&, %) 4229(45.2) 353(57.5) <0.001

FBG (mmol/L) 5.54+0.56 6.05 +0.63 <0.001

2D SEd (S, %) 169(1.8) 17(2.8) 0.090

2.4 AR EIFME

kR AR AR, I8 T
AbbottArosets; # 4X Ml EFBG/K ~F. i i
ARCHITECTCi8200 H 2l 4 ¥ {3l £TG, TC,
HDL-cHl = % & fif &5 = B [# BF (LDL-¢) /K
o WK B E SN AR RN 2 /> — SRR
A DA B B RCR S TRORAR 45 A U S S AN TR
M H ATWME AT CART WM [RIRE, ARG 3 4 E
Xy DO — UG RN, IR

23

A MR, BUAE I A DR R . B A
I BN E XA 25 B 08 AR R 2 202073 B )
N6 H o BEIRDL NP : KK (2
BUNFELLT) fEmg G aibl B o
Ifi. = =140/90mmHg, B8 FH 4t 5 i s 25 4 5%
B R R A2 W e I, ) S I
JE. 1 B TC>5. 72mmol/LEKTG> 1. 70mmol/LE%
A8 FH e i 244 B30 R o 1 2 A 2 Wi ) v R I
hiE, D@ SR ILAE o

BEEFMAES 202001



FAREZE

2.5 it hr

HATEI A, Hn R E SO B W
>85cm, % PEWC=80cm. WHIRI) & 1k &S K
0.5. M4 o [H 45 1, BMIQ24kg/m’E X A IE
W, 24-27. 9kg/miHE E, BMI=28kg/m’ L.
VAL, ABSIMIBRI# 73 = 9 P 5 5 7€ 1) = 73 4F
O P S R S B R NN
BRI MR R . Cox LU R AR L 2 F
T UEBAN RN A I B 48 1) A 0 R 1) R
it (HR) FIAHRI95% BAF XA (CD o

.48
3.1 B2 5H KT

V354, 6E I BE VT IE], #5E 1599844 55
PE (14.09/1000 A ) 1 {13656 T2DF {4
39644 4 P (14.45/1000 N\ 4E) A 11124941
6140 Z 5 & 1) B 4 K Ak (6.2%) F19348
(93.8%) M NEHKENT2D, ZWEl. =
55 FIAR K AT2DHI 2 5 & 1) 3 0 4y
N66. 445 F166. 81% . 1EII TR RE, K
NT2DW 2 5 3% B Al g B 3 m K -F WG,
WHtR, BMI, VAI, BRI, # 5k J& (DBP) ,

=)

il

I 46 J& (SBP) , TG, FBG (¥JP<0.001) ,
TC (P=0.019) & B fk HHDL-c/k -F
(P=0.001) . M4k, RINZLE K JENT2DI 2
H& g, (P=0.02) & T Rk KAET2DNZ 5
o ABSI (P=0.441) , W M (P=0.854) , f&
JIES) (P=0.213) , #LH /K-F (P=0.244) M
T2DFJES (P=0.09) Z[AIKAEBEER.

BT N A B4 b 480 2 S 35 (R AH O i (P
<0.001) . FEWHtRAIBRI (r=0. 87A1r=0. 83)
8] I A B s AH o< R A, AEBMIFIABSIZ
[E] M B 58 I AH 96 R 2L (1=-0. 047 F1r=—0. 161)
VAN LA HR U S R R KT

F2IR TAUC (95%CD g H. £ 5
H, 3 AT SR BMIE B R S s Tl R - (AU
C=0.655) , 5 At AR & $5 45 (P<0. 05)
2, BHEWC (AUC=0.629) , WHtR (AUC
=0.629) , VAI (AUC=0.609) ) FIBRI (AUC
=0.629) . 55 AL, BMIZ LM fx 5 i
¥ (AUC=0.635) . BEWC (AUC=0. 616, P
=0. 165X} LBMID) , BMIMIAUCLE H: Al 45 45 fn
WHtR (AUC=0. 609, P=0.051%f ELBMI) , VA

22 NAKRIIE ) AUCHIAR R 1195 % CT

TE BT (o =5998) ZPE (n =3964)

AUC (95% CI) P 1H AUC (95% CI) P 1H
wc 0. 629% (0. 600, 0. 659) < 0.001 0.616 (0.581,0.651) < 0.001
WHtR 0. 629% (0. 600, 0. 658) < 0.001 0. 609%% (0. 574, 0. 644) < 0. 001
BMI 0. 655 (0. 626, 0. 684) < 0.001 0. 635 (0. 602, 0. 667) < 0.001
VAI 0. 609 (0. 578, 0. 639) < 0.001 0.582% (0.548,0.617) < 0.001
ABSI 0. 507 (0. 477, 0. 538) 0. 631 0. 503+ (0. 465, 0. 540) 0. 882
BRI 0. 629% (0. 600, 0. 658) < 0.001 0. 609%% (0. 574, 0. 644) < 0.001

ek R AUC A, ClI B{E5XIN
x5 BMI 1) AUC MLk, p <0.05

w65 BMI ] AUC Lk, p = 0.051
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[
23 NARDEFE Fr e TiT 2 880 PR A Rk b s
TE HA LSk
Rl R B M kg Youden gl R M M 4% Youden
Ji (%) HEH Ji (%) TR
wc 84.90 67.1 53.2 0.203 81.10 65.9 52.1 0. 180
BMI 25.78 54.2 71.3 0.255 24.86 65.5 58.2 0.237
WHtR  0.512 64.4 55.5 0.199 0.514 72.7 45.6 0.183
VAI 1.335 51.2 68.6 0.198 1.225 81.9 32.1 0. 146
BRI 3.584 64.7 55.2  0.199 3.618 72.7 45.6 0.183
I (AUC=0. 582, P=0.017vs. BMD) A1 BRI (A fRL°F-J& & 4F 55 1 F £ R T2D RS 544 114 5 5t T

UC=0. 609, P=0.051vs. BMI) . ABSIA 2 5
(AUC=0.507) % %1 (AUC=0.503) f K 4F
TR A F-

3.2 T2DXR TP H N AR &8 b5 i R R
flg=1

gl | A N AR & R A AE T
T2DA B 1 /9 &% A A 1k £ (P<0.05  vs.
AUC=0. 50)

SR, it Youdentg ¥ 5, HEEWC
L 1984, 90em; X e MR U, AR R AT
7e81. 105K . 55 P AN 2o BMIF S A 1l 5
4 P25, 78kg/m2 124, 86kg/m2. WHtR) # 1
RAEF M (0.512) AiZe ik (0.514) HAH
Bho X FVAL 581,34, L& HN1.23. B
PEBRIM S A£G 5 N3, 58, LMEIA3. 62.

4. PTig

P FRATHT A, FH T EOI0E BN A4 548 A
52 NBET2D ARG T 1) 1% G fe b, X A2
4= ) BT BE ME BT 7T, BMI, WC, WHtR, VAL
BRIS Z 4 AT2DA 2 IEAHG, SIBAERTRR

Xt FABSI, %A W52 3 8% <8k, BMI

25

MR 7. HEGHNEN R, BN
PRI EFEARIF AR G 2 AFFT2D RN«

EARTFFH, BMUEZF 5 A 2 1 &
B [ T R 7, T WCRIWHIERTE 55 M vh R 3
FRABLFR TR B 73X S g 55 HAR R 5T — 20
FEEN 55 22 N, BMIA B JR 9 1 B £ 700 45
Fro E AT G H, BMIFIWCE
540-75% BYEMT2DAHML; AHR, WHRAE &
S5 I [ S S W ) 7 QR = R A R
(ARIC) #F %% #, BMI, WCHIWHRZ7E40-64
% ) A N R IR ARABL DR B

PN R T ol O NE 2N = =
VAL, ABSIHMIBRIS K JR 5 X6 S2 F 8 B PR
DA T IR I SC Bk . VAT T2D X 3 N
Koo G5 FAEHE T 5 IR o AN % B A B B 9T R A
FNEUE. HEAk, BEFEN T B B VAL R 7 b
PRI AR AT F B AR A8 bR, (EVATIR 51 B PR 9
WIS 14 E 70 7 75 0 T 25 T W0 i N AR B bR
i, WBMI, WC, WHRAZ A4t v

XFTABSI, 8 55 P Bl A 1 A 38 AU 5 3
EM RN FEARTFF, ABSIAZT2DH B 47
. —UEREAURIL, ABSI O I P g AN
TR IR T R RIEA O¢. A & ABSIEAHUNT2D
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H 71 4 1B W 78 M R B s 7 T T2DES,  ABSIFE
FBMIEH .

BRI 4 PR RS 38 I An 4 4 pEAS T2D I &
RIBARI AT REPE B A OG, X5 2 AT pIw 5t —
o B H TN G A S AT 3R, w—
AN R VPl o 22 A AR R s XU 0 T e 7 11
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PRAHEE, BMIAL N AT 7 o7 1 2 v 47 6 JIE e
A RS, O e . AR AR S,
BMU 05 Hp E 248 BB 2 800 R A %, X
A Re A BT R 3 RO T i b, BRI R
FE BAAR & MR, DATIRI & A8 N v (1 8
FIE PR AN 2 7R PR

BRIRIR -

WEFCHR T 3K 28 N\ A 00 2 48 A 1) B3 AR 4k L
B EBMEM L HERWC, VAIFIBRIH B %2 3|
B 72 5, 3X 3 B R LE SI i HE S 1 0 R S 4k
S H. EAFFEBRMAR NS, iR
T2DIE 1k A — 3 2 AR AR
., SRS REGF LIRS T
MBERE B ABMIbRHE, RIRAG— BRI

P FATHT AN, X2 — A B [ AN
RIHTHE PERE 5, BT 48 AR 5 4% S K B8 s XU
AR bR AT L. BbAh, HEFRRBET
FORTREYE BT, B XHE T B2 B LA B AR 85K
REAR. A — SRR &%k, B
Vil IE] CP354.655) MR, #iE T AR
T2DJ 5. Feik, EARFE M T % FoRE O IR TR 2%
R, (HFRAR IR AR R ICIEE R .

R¥EJing Yang®5 720184 K K 7E (BMC Geriatrics) #AF] I, #H A (Using different an-

thropometric indices to assess prediction ability of type 2 diabetes in elderly population: a 5 year
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Prediction of Hemodynamic Reactivity by
Electroencephalographically Derived Pain
Threshold Index in Children Undergoing General
Anesthesia: A Prospective Observational Study
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Siyuan Wang?*
Yanting Wang'
Kan Zhang '
Jie Bai'

Jijian Zheng®'+?

'Department of Anesthesiology, Shanghai

This article was published in the foowing Dove Press journal

Journdl of Pain Research

Purpose: The pain threshold index (PTI) is a novel measure of nociception based on
integrated electroencephalogram parameters during general anesthesia. The wavelet index
(WLI) reflects the depth of sedation. This study aims to evaluate the ability of the PTI and
WLI to predict hemodynamic reactivity after tracheal intubation and skin incision in pedia-
tric patients,

Patients and methods: Pediatric patients (n=134) undergoing clective general surgery or

urinary surgery were analyzed, Measurements at predefined time-points duning tracheal

Children’s Medical Center Affiliated to
School of Medicine, Shanghai Jiao Tong
University, Pudong, Shanghai, People's
Republic of China; *Department of
Anesthesiology, 3201 Hospital, Hanzhong
City, Shaanxi, People’s Republic of China;
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Laboratory, Shanghai Children's Medical
Center Affillated to School of Medicine,
Shanghai Jiao Tong University, Pudong,
Shanghai, People’s Republic of China

*These authors contributed equally to
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bation and skin incision included the PTI, WLI, heart rate (HR), and mean blood pressure
(MBP). Receiver-operating characteristic (ROC) curves were computed to evaluate the
predictive performance of the PTI and WLI in measuring hemodynamic reactivity (an
increase of more than 20% in cither MBP or HR) during general anesthesia.

Results: Of the 134 patients evaluated, positive reactivity of HR and MBP was observed in
95 (70.9%) and 61 (45.5%) patients induced by intubation, respectively, and 19 (14.2%) and
24 (17.9%) patients induced by skin incision, respectively. Using either HR or MBP
reactivity induced by b
(AUCs) [95% CI) of PTI and WLI were 0.81[{0.73-0.87] and 0.58[0.49-0.67] with the
best cutoff values of 62 and 49. The AUCs [95% CI] of PTI and WLI were 0.82[0.75-0.88]
and 0.61{0.52-0.69] after skin incision. The best cutoff values of PT1 and WLI were 60 and

h

as a d vanable, the areas under the curves

46, respectively.

Conclusion: The PTI can predict hemodynamic reactivity with the best cutoff values of 62
and 60 after tracheal intubation and skin incision in pediatric patients during general
anesthesia. The WLI failed in predicting hemodynamic changes.

Keywords: pain threshold index, wavelet index, hemodynamic reactivity, pediatric patients

K1 Lei Wu, Siyuan Wang, Yanting Wang, et al. Prediction of Hemodynamic Reactivity by Electroencephalo-

graphically Derived Pain Threshold Index in Children Undergoing General Anesthesia: A Prospective Obser-
vational Study[J].Journal of Pain Research, 2019:12 3245 - 3255.
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