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BE. a6 RITAIARZRERIFSR 24 h FILEB B /e o & 3% & M % B (vasovagal syncope, VVS) & IL £ &
B AR kA RAE PG R E L, Fik WERMBSA 2018 F6 AZ2021 F 12 ALAKRFFELEERILES
A B R B4 G 69 53 4] VVS BILIE R T BB CE B RIF 00 A BB (n=29) A EEA(n=24) AR (n=
13) e e ARZE (n=40) , PIH BILEANRGE#TE 3 Rt & mIRFS, ILE BB R 45 iF & 8 & (screen for
child anxiety related emotional disorders, SCARED) #f4¥ % )L £ &M 45 7542 J§ | )L & 49 AF & & (child depression
inventory, CDI) #F4% & JLAp AR ML S A5 A2 8 | K i A0 =B x4 &)L 24 h FIOLE B KF, KRB AL
R FANR T R FEHILEAE A F M, A AR A ¢ 4% Mann-Whitney U #33% y* #3648 5 M 547 K )
Pearson 2 Spearman #8 %, 5k i ROC & 5 #7 A L R a2 KIF o e M M4, 4% D53 # VVS &L
SCARED #F 4 (26.7£15.5) %, & T # 44 (1=5.73,P<0.001) ; B BB AR h 5 54.7% , 3% T % B4 (* =21.12, P<
0.001) ;CDI #4-(14.3+8.8) %, & T HF A (r=2.21,P=0.032) ; 3P AR K A-4h th & 24.5% , & F % #L28 (x* = 3.95,
P=0.047) ; @3k £ 5 A A 5 R W5 g2 R IF 4K T £ B4 (Z=5.25,P<0.001) ;53 %) % )L SCARED #F 45 # & Rt
ZIARIFEY ZEME (r,=0.76,P<0.001) , 5 24 h fk K TR LI EKF LML E(r=-0.16,P=0.254) , 5 24 h Jk
BEME S ERATFEMMER(r,=-0.16,-0.21;P=0.245,0.136) ; @) 3E AR L0 % )L A 5 R a5 52 KR 5 47 AR
WEF ARG FEL(Z=1.68,P=0.093) ;53 # VVS &)L CDI #5455 A 5 Rt L KFH ZIEA K (r,=0.41,
P=0.002),5 24 h EPH EMREKFAAEME(r=-0.07,P=0.616) ;5 24 h k' LI 4 % &l K-F AR £
M (r,=-0.09,-0.10; P=0.502,0.475) ; DVVS #ILA 3 Rt Z R3S 4 8.5 oo0F, £ Tl VVS EILAE £ B
R0 RAE AT5.9% 45 E A 95.8% , M VVS & ILA I AR H 4 I AR08 R AE 69.2% , 55 - A
65.0%, #%4# VVS %)L SCARED % CDI #4 5 A S Rat 2 mRFH ZEMX, 5 24 h RILFEBHAKRF 2148
o B3 ORE S g2 K IE 5T VVS 8L 418 218 TR M4,
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Correlation between orthostatic intolerance symptom scores, catecholamine
and emotional disorders in children with vasovagal syncope

LI Ling, YAN Yuhan, KONG Qingyu, WANG Minmin, ZHAO Haizhao, ZHAO Cuifen
( Department of Pediatrics, Qilu Hospital of Shandong University, Jinan 250012, Shandong, China)

Abstract: Objective To explore the clinical significance of orthostatic intolerance( OI) symptom scores and 24 h uri-
nary catecholamines in the assessment of anxiety and depressive disorders in children with vasovagal syncope (VVS).
Methods This was a retrospective analysis. The medical records of 53 children with VVS admitted to the Department
of Pediatrics, Qilu Hospital of Shandong University from June 2018 to December 2021 were collected. They were divided

75 H #1:2025-01-10
E£WH I AAEATEITRIZA 255 H (2019GSF108186)
BE1EE BRIY . E-mail: zhaocuifen@ sdu.edu.cn



72

93
A

i K2 % M (B % R

*

into anxious group (29 cases), non-anxious group (24 cases), depressed group (13 cases), and non-depressed group
(40 cases) according to the scores of psychological scale. All children were assessed using the OI symptom score,
screen for child anxiety related emotional disorders ( SCARED ), and child depression inventory ( CDI) scales. The
children’s 24 h urinary catecholamine levels were analyzed by liquid chromatography-tandem mass spectrometry. Norma-
tive controls were derived from nationally published studies of school-aged children normal model group assessed with
the same scales. #-test, Mann-Whitney U-test, and y” test were used to compare the data between groups. The Pearson or
Spearman correlation method was used for correlation analysis, and the predictive value of the OI symptom scores was
(DThe mean SCARED score of 53 children with VVS was 26.7+15.5, higher
than that of the normal model group (#=5.73, P<0.001) ; the detection rate of anxiety disorder was 54.7% , which was

analyzed using the ROC curve. Results

also higher than that of the normal model group(y*>=21.12, P<0.001). The mean CDI score of 53 children was 14.3=
8.8, higher than that of the normal model group (7=2.21, P=0.032) ; the detection rate of depressive disorder was
24.5% , higher than that of the normal model group (x*=3.95, P=0.047). @ The non-anxious group had lower OI
symptom scores than the anxious group (Z=5.25, P<0.001) ; 53 children had a positive correlation between SCARED
scores and OI symptom scores (r,=0.76, P<0.001) ; there was no correlation with 24 h urinary nonepinephrine levels
(r=-0.16, P=0.254), and no correlation with 24 h urinary adrenaline or dopamine levels (r,=-0.16, -0.21; P=
0.245, 0.136) . 3 There was no significant difference in OI symptom scores between non-depressive and depressive chil-
dren (Z=1.68, P=0.093) ; there was a positive correlation between CDI scores and OI symptom scores in 53 children
(r,=0.41, P=0.002), and there was no correlation with 24 h urinary nonepinephrine levels (r=-0.07, P=0.616) and
no correlation with 24 h urinary adrenaline and dopamine levels (7,=-0.09, —0.10; P=0.502, 0.475). @When the OI
symptom score in children with VVS was 8.5, its sensitivity for predicting the presence of anxiety disorders in children
with VVS was 75.9% and its specificity was 95.8%, while those for depressive disorders were 69.2% and 65.0%,
respectively. Conclusion SCARED and CDI scores of children with VVS are positively correlated with OI symptom
scores, but not with 24 h urinary catecholamine levels; OI symptom scores have predictive value for emotional disorders
in children with VVS.
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LA 2 E P %= ik ( vasovagal syncope, VVS) i
IUAFFE SR Sl R o) A R 22 0 5 T ST AT 32 i AR
W R RAE e LA H R ) AR RN 2
RN SrE R N 2 O A FEL N 2 T RE R
VVS ffEE K ids Jk PR 2, 28 5 I A ] e AR
IVABSERE M BT & A R R 450 B A
R5ILHE VVS 1 K bRy BT G, e )L
VVS [ kA Kb AR A L2
Mt E LS FIRER T LR M R YR E
MPPLRIB T, Ao A, LA e 2538 it 5 £ )R
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1.1 ERER
1.1.1 B4

[l gt 43 A 2018 4F 6 H 2 2021 4F 12 H 1 4
KT e L O LS B SA 10 53 141 VVS

JU S 27 i), £ 26 i],10~13 % SF¥ 12 %,
VVS Wit S BOCER [ 11] . AR A IR K
P55 E B B RS PR 2 51 25 L #fE ( KYLL-202407-
033-1) , Frfy LA RS 22 i W) 45

1.1.2 G AbRUE SHEBR bR

NHRE : O 2 R 58 A B AT 32 9 R A
B L, Y 28 VR AH ) )9 0 SR AS Ao A | A= A
A CERL 12 I R R RSO B LR G
MRI 55— R 51k 25 HE bk A5 90 ; @48 B ST Rt
ISR R 1A A S M 2 BRORD (B) AR 7 M0 Bl i iR
B EJL, W RS ISR 11] .

HEBRARAE : OFF 7EATAnT o i 1M 55 K HoAh 45 R 50
AR AR Y B Q7% B IR AT B S AR
Yrrp s s gL
12 FHi&

1.2.1 KRR

A B BE 0 T R g SR E R R R L
PRI PR R, A 9% — I 00 (M i) | A % | SR ik
G5 R GERNET 7K A0 ) | B N T A7 R R T
g LT A TE A Y 45 R A5 i A £ 3R (screen for child
anxiety related emotional disorders, SCARED) 347,
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JLZE # £ & 3% ( children s depression inventory,
CDI) 143 .24 h JRILZSER e ( 2 H ' LR B LR
R 20N KV, PP R BILEE L
ARG E, hEJLAfTHE
1.2.2  HA - BAHRK: (head-up tilt test, HUTT) J5i%
S BRSO b v

HUTT {565 25 38 . O H At B 37 (5 AHK K (base-
line head-up tilt test, BHUTT) , 86 w15 FH— V) 5%
e H FE R IIRER 25 20 5 AR DL E e
BIASE B8R0 4 b, 0 IR B SR 2 OLZ s
Rl RS H, DURE S BUTULRE R B L
AMER 10 min, AT SR SEA i 038 et fL 18T 2R
S R 7 TERVA B (AR 60°) | 5 U Wil i o0
R EAR A R im R R B, L B S, B
TN Y B BEPE 527, U5 56 B 45 min (Y 40 7 )5 2%
B3RS 5 >4 1 B BA P S L, AR 10 s AR S P Fip
i, Q@Zi¥pig & i) HUTT[ 40 F & Aems e Himh i
& B #HA L (sublingual nitroglycerin-provocated
head-up tilt test, SNHUTT) |, 7£ BHUTT 3 fil;
A 5E A 45 min E I B LONATY A BAE D AT
JHi SNHUTT, B4 S8 L AR 1 [R] — (808 A R T 2
SEAEMURUA b 55 T S AR s AR Hl 4~ 6 ne/kg (5
K AHE 300 wg) , FREeWge 2 i B Bz, 4n
A BLAME RN, T 47T 2 5 25 )5 20 min, 52553
AWML 0% FEEh A M

VVS FHPESN B FI bR - 24 5 JL7E HUTT
HE B R B R e R (S B S O
EE NN AN TR R AR N SR WAL Y iU A
W AR Bl R ) B TR RN O 2 — 3 D B
I & TR @0 TF R O S AR Z S 5
PRI @— b s R DL b = A T
i B AR TR 3 s B R4S, e i T B 9 DA
4% H < 80 mmHg (1 mmHg = 0.133 kPa) ¥ 7 5K J&
<50 mmHg o F- I T B =25% 5 00 T RESEF5 0
g %% :4~6 % <75 Y/ min,7~8 % <65 ¥X/min,8 % L)
<60 ¥/min""
1.2.3  EALATHZAEARDES>

B AT 32 R AR IT 73 DA BR K 22 R e JR S IR iy
FAEAT RN LTI R VRS . B 5 P4 M E
AL 0% SR T IR s R i o] Sk
& HAGERER %O Kk R EIK) 2 Rt 8
AER o ARIEIEAR A AR, 43 5E R 0~4 53,
0 73 M BE VT IANZRE IR A B 5 1 4 igche R H
ZHM W2 A I 2~ 4 k3 43 R
2~T7 Wb P RERED 1R, 8 MERD BTG

SR RIER S5
1.2.4  ODELERIEAS

SCARED H T 8~ 18 % JLE T/ 4F £5 [ R A% 1Y
AVE, 38 41 58,5 NRT, o IR IR/ gt |
JZ AR E o B AR R S8 R M E A A R A
JE, R 0~2 =243, 0. B A REIR; 1 A A RE R
2. AR, W 3 A A Y, B =23
o, % B R AR IEEERS A4 8 L SCARED G432
=23 s AHBIL HARE B (n=24) H5fEE
H(n=29) #1743t 50#r, CDI T 7~17 % L
B AR L FRER Y HVE, 4L 27 B, E S A
. TURE 4 PR RLREMIR R PR B =
R A R B AT ER AR AS [R50 B 7 =) i 4
B, AR ENEE T — N A ST S R R
ABIE IR (e T A /R IR B A 5 2% « TR W KB =
MR BREBIR RS, 0~2 9898, BITE
0~54 43, 1950k = R B ANAR K- &, mRP A
14 5k 1E ) 343, 13 TR K343, B 1) 343 5 5
TR, PEAL I B e W R 2 N, 648
=20 4%, % JEAFAE AR RS . AR ¥ AL CDI B2
75 =20 4 AL/ A AEMARLA (n=40) 5H0HR
H(n=13) ,FHA751H0H7,
1.2.5 24 h JRJLES 19 i BR OB ARG DN 1k

B 7 SR REHE N E 557 s LUR R 4
PRI T 1 DRI N (AT iR 5™ R
o) B 2 R B 7 5 R 1 IRIRIEHEA A 4R
T KR ASTR AT, R A e BCEL PR e S PR
s PR A A RO U 3~5 mL 2247 (s
AT T R R R PR, R IR PR VBCR:
JHHERFR B ) 0.5~ 1 mL/100 mL PRI , LLB 140 7
A, BRI PR IBGE 2 YRR 2 R A A A
PR AR B U ) 2R UL —Y0iG shian s .
1.2.6 R

SR E Y E & 26 1 22 L3 W s £ 08
BEEREASE 2% UG 14 L T v /N2 AR SR A T 2
A (n=51956) (WL A 21)" ; SCARED &% #/)
SEE R 14 DT Z PO JLE (n=2019) (FHR
B 41) M AR B AAG: 3R X Lh R 4 [ L D
AU B R VR AT RS (= 19 467) (AL C 41) )
CDI 532 3 43 W] 35 F X 3Pk v s 22 A v 8 (5 e
m,n=6613) (¥ D 4)",
1.3 SZitFEAE

K SPSS 23.0 ettt . fF & IER Y
TRV x+s FR , 4100 HBCR I 0 ST AR AR e 46
B R RS TR FH Pearson AH ¢ ; A4 IF 401
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AT ETERLR ) M (P,s, Poy) 28R, 4R HL R
Mann-Whitney U #i 5%, #H 3¢ #4537 2k H Spearman
FROG THECFOR A s, 21 1) LR Y X A B
USRI x* B8, SR 323 & TAERRE £k (receiver
operator characteristic curve, ROC) PEAY B ST AN 32
FEARTESTXT VVS B8 LA I K MAR P 1% 2 [ 4 1) i
MANE, 5K HE a=0.05,

4

=A

2 =
— Al R B A
53 il HUTT #5220 VVS L, VVS I &4
| 4 ( vasoinhibitory type, VI) i JL 35 #1(66.1%) ,VVS
TRA I (mixed type, MI)17 f(32.1%) ,VVS ‘0]
Y ( cardioinhibitory type, CI)1 f4](1.9%) , H LAMHZ
FEIRVEA 8(5, 12) 43, ZERIA4A 1 (104.2+7.5) mmHg,
FERHEF IR T (60.9+6.3 ) mmHg, FEAil0 % (71.0+9.0)
/min, 24 h JREFE FRRE N (24.0£9.5) pg/24 h,
24h IR FRRZE N 3(2.1, 5.5)ng/ 240,24 h JREZ
k1 252(203.5, 279.4) pg/24 h,
2.2 VVS BILIBERREEEALR

53 {5l VVS HJLH SCARED 43 =23 43 29 i

2.1

(54.7%) , FEIERATR T R TR A 41(26.8%) ",
EZRHEGITFE X (Y =21.12, P<0.001) ;53 1
VVS )L SCARED 43 (26.7+£15.5) 4%, %1 B 21
SCARED E/3(14.4+9.4) /3 , I 2 R A R IH¥ 5
X (t=5.73, P<0.001), 53 {4l VVS & JL CDI &4
=20 43 13 191 (24.5% ) , T0AR B g A A6 1 6 i T8
BEC4(14.8%) " A ZFA LT FEX (X' =
3.95, P=0.047) ;53 i VVS #JL CDI &4 (14.3+
8.8) /), WAL D 41 CDI B> (11.7+6.4) 4y, W2 2%
SAGIFE L (1=2.21, P=0.032),
2.3 VVS BILIBEREBEXERS N
2.3.1  VVS LA R A SR E b

A £ A B L ST AN I 325 R E 43 B CDI 3
SRR TREEA 5 AR E L (P<0.001) ;
L LA Mk ) e mb i 4 e JE Rl & ok R | 3
iR 24 h JREFE BIRER 24 h JRE FRE
24 h RZERE, B 25 LGB L (P>0.05),
W 1, dE M B 4 VVS-VI 14 4] (58.3%),
VVS-MI 9 ] (37.5%) , VVS-CI 1 {5i](4.2%) ; fE &4
VVS-VI 21 % (72.4%), VVS-MI 8 fi] (27.6%),
VVS-CLOfil; Al b3 2 5 B G IF %8 L (=
2.38, P=0.304) ,

F 1 AEMEIBH SHEEH VVS BILIE R R E
Table 1 Comparison of factors associated with mood disturbance between VVS children in the non-anxious and anxious groups
EiEgan B3¢ R t/Z/* P
%5 24 29
s/ % 12.0(10.0,13.8) 12.0(10.5,13.5) 0.35 0.730
HRI(B /%) 13/11 14/15 0.18 0.669
BTN 32 A ARIE 53/ 43 5.0(2.3,7.0) 12.0(8.5,14.5) 5.25 <0.001
LR 45 R/ mmHg 104.3+7.8 104.1+7.4 0.11 0.915
FLRHEF 5K/ mmHg 61.8+5.6 60.3+6.9 0.85 0.402
R0 FR/ (K /min) 72.0£9.0 71.0+9.0 0.32 0.753
24 h JREF'E LARE/ (ng/24 h) 24.7+9.1 23.4+9.9 0.49 0.629
24 h JR'E FIRE/ (ng/24 h) 3.5(2.6,6.6) 3.0(2.0,5.3) 0.79 0.429
24 h FRZELE/ (ng/24 h) 256.0(221.7,304.5) 251.0(171.6,272.0) 0.83 0.406
CDI #5343 9.2+6.1 18.6+8.4 4.57 <0.001

53 1] VVS & )L SCARED P43 5 B LAE IR TG
FHEHE(r,=0.05, P=0.699) ;5 ZEAl W 4 s KL Al
Fpak L FE RO R ToAH S PE (r=0.09, -0.001,
-0.05; P=0.505, 0.997, 0.731); 5 24 h JREH
B ERRR AT (r=-0.16, P=0.254) ;5
24h R B IR E 2B MK T (r, =
-0.16, -0.21; P=0.245, 0.136) ; 5 A 7 ATt %
SRR S IEA I (r,=0.76, P<0.001) , WLIE 1,
2.3.2  VVS LIS 2 BErs A R R T

EMARZH )L SCARED 143 ¥ T M AR 21

ERAGHE L (P<0.001) ; AEFNARLH 8 L IR
LR TR, 2 A Giit 243 X (P<0.012)
[N W o8 o | I = YA N T8 R S s e S 1
Wi JEREET KR 24 h JREWE FIRZ 240 JR
ZUME, Z5R W TXHEIT¥E X (P>0.05),
W2 2 AEMARZH VVS-VI 25 1 (62.5%) , VVS-MI
14 ] (35.0%), VVS-CI 1 il (2.5%); il fif 41
VVS-VI 10 1 (76.9% ), VVS-MI 3 4] (23.1%),
VVS-CI 0 fil; il He 5 22 5 L4322 78 L (x* =
1.33, P=0.515),
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Figure 1 Correlation between orthostatic intolerance symptom score and SCARED score in VVS children
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Table 2 Comparison of factors associated with mood disorders between VVS children in the non-depressed and depressed groups

eI JEPNARLH PIERLH t/Z/x* P
%K 40 13

G T 12.0(10.0,13.0) 12.0(10.5,13.0) 0.881 0.378
(B /%) 19/21 8/5 0.774 0.379
ENEB2n 2 N 7.0(4.3,11.7) 10.0(7.0,14.0) 1.680 0.093
FER 45 R/ mmHg 104.1+7.6 104.3+7.4 0.076 0.940
FAfET 5K I/ mmHg 61.2+7.0 60.2+3.6 0.707 0.484
RO/ (K /min) 73.0+9.0 66.0+6.0 2.608 0.012
24 h JREHE LIRZE/(pg/24h) 23.8+9.6 24.7+9.4 0.310 0.758
24 h JR'E EIRE/ (pg/24h) 3.0(2.2,5.8) 4.0(2.0,5.0) 0.187 0.852
24 h JRZE/ (wg/24 h) 251.5(209.0,297.5) 264.0(136.5,277.2) 0.238 0.812
SCARED 143/ 43 22.5+13.5 39.5+14.6 3.862  <0.001

VVS &L CDI WA S54RI IoAH K (r, = 0.15,
P=0.29) ; 5HEARISAE e EARET 5K H TCAH G (r=
-0.03, -0.06; P=0.810, 0.664) ; 5 HERlLL R 7
FHX(r=-0.30, P=0.030) ; 524 h JREHE LIRER
IKETAR KA (r=-0.07, P=0.616) ; 524 h JR'E |-

R 2 Je 22 B K- Te A e (r, = -0.09, —-0.10; P=
0.502, 0.475) ; 5 B LA 52 5 R VE 4 522 1 A %
(r,=0.41, P=0.002), WKl 2;5 SCARED 4 &
EAH5%(r=0.64, P<0.001)
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Figure 2 Correlation between orthostatic intolerance symptom score and CDI score in VVS children
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24 EINATHZRERESS T VVS BILEE R INER
HIE BRI ESS T
HR A B LA L S7 AT 52 i IR 3 53 S SCARED
PEOr TS =23 43, #8147 ROC R 20 #r, 24 VVS i
JLE ST 2258 R PE 53k 8.5 43 B, % i LA rE

55 28 B 5 TN . ( P<0.001) , AR 4 A LAY B ST
AT 52 5 R E 43 & CDI PE4y 2 7 =20 4%, #F 47
ROC [/ HT, 24 VVS L A7 AT 32 58 R IT43
N 8.5 43, X VVS B LA B 5 I A 1R 5K 55
(P=0.094), .35 3,

K3 HIATHZIRRIE X VVS LR IE SAMAR I 25 B ft i) U0 {5 ROC #hZ 74

Table 3 ROC curve analysis of predictive value of OI symptom score for anxiety and depressive mood disorder in VVS children

T % 4 RWE/ %  FHE/ % D FAPETRIME %  FAVETRI(E % AUC(95%CI) P
FE B R 75.9 95.8 8.5 95.7 76.7 0.921(0.850~0.991)  <0.001
PR AT 69.2 65.0 8.5 39.1 86.7 0.656(0.494~0.818)  0.094

3 3w it

VVS & JLEE EH AT SZ (i R Z — 3k
= W M o) DA R 2 R A ST AN T 32 R R s B K
Y, HA N RIFRE 00 £ 8 AR 1502k A A R KAk
BEftas, 5 VVS R KB YA AR gE 45
WK, VVS B ILARIEELCR) AR 25 B g (10 45 H
e fl%e s, VVS # L SCARED K CDI £ ¥4 &
2 EAR G o0 B LAEAE R SRR M AR 17 25 e 1
IHRARES . VVS LS 25 B & — A~ Yl w7
FLOETERIG R, T 5485 A T 84 il VVS
BILALOHR R G &K, 5 1EF R L AL, 2 Bk
JLEE (1) B B S5 12t S S A AEATG, oLt AT 155 28 A kAR
ARSI IRIG N, HA S () £ T R % 0T L R L
BN GF ARG SRS S R LE S 5 T
Az G 1] 0 BN G S G £ DECRIATAR A5 15 2 e
135 VVS 8L AREAR 19 S 52 KAV E A B OCHK A1
HANEAPIRA, 5ILE VVS 1R R MR )T % YA
20 R, X VVS UL EEAT I 45 B AT B
A EERIGIKE X,

Winker 25121 B YR HY B ST AS TR A2 0 0K R) 25
ALHE TR Sk ® A 10 TR AL AT AZAE R, IR
P e TR B A AT A T2, (EZ I 58 LA S R F
FENT G, BRI 22 E Winker ZE0F 5% I JE AN T 2 )
THEEAILEE DM BN AZ AR 04, 4
O SRR T B BRI MR Skw: TH AR
TEREAR CBol WKk 89 R K ) LSk 8 T A
i 2R, AR 5% K R, LS ANT 325 R P4 X HUTT
G5 RA — € AR, AT AR R B S AN T 52 19 49] 9 T
BT EHSRTAZ 0 G K2 WibPAl . A iF5E 48
WIR B AT AZREARIE 3 55 9 L SCARED #il
CDI I , 5 0 35 IEAH G, ST AN A28 4R
() [ 2 BAEXT R ILIG 26 IR A i B i, & VVS i
LT 28 B A7 A6 () 2L fl e TRV 28, LS AN T 32 0 R
Vo i BB LEE 25 5 5 O A5 IR A 1 17 28 Wi i,
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