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FLCAURHA LA ] I 0] 60 A8 LG AR 220 L &
W AR DY i 2R AL IS B AR

EAPOpEM ' TR NHasHE' I FF' OEZE OEAR
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3. ERT S —ARERILE, #d Fi& 415000)

(=] B HITEEEEAE (HUTT) AFEBHE AL (HR) FLGERZE (HRD ) W JLEE KL AM4E
ARG L BT LR GAE (POTS ) INIZIIRCR . Fik B2 WN POTS 1 6~16 % JLTE K5 /04 217 112 POTS 41,
DE e [R) S0 e R ) L3 B T /A 73 A R4, POTS L4y < 12 H P4 (n=127) R >12 X W4 (n=90) .
SN AR P A L K AR SRR B . HUTT 5 min, HUTT 10 min B HR (HRO, HR5. HR10) & HUTT 5 min.
HUTT 10 min % HR 5 HRO A92£{f ( HRD5. HRD10 ) , 3£:43#7 HRS. HR10. HRD5. HRD10 Xf POTS (2 Ii50% .
ZR  POTS 4l HRS. HR10, HRD5. HRD10 X HELLHH B34 ( P<0.05) o HUTT 5 min B HR 3% HRD XJ 534
HLIZW POTS #55 R & T &t JL (P<0.05) , HUTT 10 min i HR B{ HRD %5 ¥E 5 L2 W POTS #5745 % 4%
Tl (P<0.05) o >12 2 W40 HR i2W POTS #5458 i (P<0.05) , < 12 # W.4H HRD 2l POTS £
R (P<0.05) . HRS, HR10, HRDS5 fil HRD10 4 T4 M2 W POTS A<k F iR (0.974, 95%CI: 0.949~
0.989) KT k4 BIGi e br W g th 2k F AL (P<0.05) , H REUE (87.80% ) FIdFEE (95.83% ) fk.
HRD 246 T HR (P<0.05) o £5i€  HUTT ASFE R A HR A HRD X HUNHE2 WL E K  /D4F POTS
FEENE, 1281 POTS fF & 3R AR 22 5 [HEL/RILRIZE, 2020, 22 (7) : 780-784 ]
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Efficiency of heart rate and heart rate difference at different time points during
head-up tilt test in the diagnosis of postural tachycardia syndrome in children and
adolescents

WANG Shuo, ZOU Run-Mei, CAI Hong, DING Yi-Yi, XIAO Hai-Hui, WANG Xin, LI Fang, WANG Yu-Wen, WANG
Cheng. Department of Pediatric Cardiovasology, Children's Medical Center, Second Xiangya Hospital, Central South
University, Changsha 410011, China (Wang C, Email: wangcheng2nd@csu.edu.cn)

Abstract: Objective  To study the efficiency of heart rate (HR) and heart rate difference (HRD) at different
time points during head-up tilt test (HUTT) in the diagnosis of postural tachycardia syndrome (POTS) in children and
adolescents. Methods A total of 217 children and adolescents, aged 6-16 years, who were diagnosed with POTS
were enrolled as the POTS group, and 73 healthy children and adolescents, matched for sex and age, were enrolled as
the control group. The POTS group was further divided into <12 years old group with 127 children/adolescents and
>12 years old group with 90 children/adolescents. The two groups were compared in terms of HR at baseline and at 5
and 10 minutes of HUTT (HRO, HRS, and HR10 respectively), difference between HR5/HR10 and HRO (HRDS and
HRD10 respectively). The efficiency of HR5, HR10, HRDS5 and HRD10 in the diagnosis of POTS was assessed. Results
Compared with the control group, the POTS group had significant increases in HR5, HR10, HRDS5, and HRD10 (P<0.05).
The coincidence rate of HR or HRD for the diagnosis of POTS in males was higher than that in females at 5 minutes
of HUTT (P<0.05), while the coincidence rate of HR or HRD for the diagnosis of POTS in males was lower than that
in females at 10 minutes of HUTT (P<0.05). The coincidence rate of HR for the diagnosis of POTS was higher in the
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>12 years old subgroup (P<0.05), while the coincidence rate of HRD for the diagnosis of POTS was higher in the <12
years old subgroup (P<0.05). The combination of HRS, HR10, HRDS5, and HRD10 for the diagnosis of POTS had a
greater area under the curve (0.974; 95%CI: 0.949-0.989) than HR5, HR10, HRD3, or HRD10 alone, with a sensitivity
of 87.80% and a specificity of 95.83%. The diagnostic efficacy of HRD for POTS was higher than that of HR (P<0.05).

Conclusions

HR and HRD at different time points during HUTT have a good value in the diagnosis of POTS in

children and adolescents, and the accuracy of diagnosis varies with age and gender.

[Chin J Contemp Pediatr, 2020, 22(7): 780-784]
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Pz M0 Bl i 25 B A (postural tachycardia
syndrome, POTS ) & JL# S 75 /DA ] A FE 2
SRR IR — PR LAY IR Bh SRR 18 %
B 15% ABER/DA T 1 REBRSCE RS IR & ER
207, FERMALS, W HILOE . SR .
TR, ISR R SRt D Ao, A AR
T, g RE, MEEZMEILE DR, %
FATE . 121 POTS SZTE G R LA AR 1557
I E 7 AHA T (head-up tilt test, HUTT )
B HUTT 10 min P08 (heart rate, HR ) A28k M
X4 4 PR GE, R AR X L K T AR
POTS AW A, 43l 7 350 3 min 5
HUTT 3 min i HR 2 POTS BIFF &%, KM
1/3 B9 L3 K 75 /D 4F POTS vl i i3 2 B B 7 i 5615
FBWi . ARG D A BEMY . SEAL 02 (heart
rate difference, HRD ) %8 K A% B 7 M 5 1L Hs JL2E %
BTG G IS REVERIK, EM HR 3R
B R L K D G A 3F POTS, Bk
FFE 2 200, HR A1 HRD % JL# K35 /4R POTS
BAEEZWME . (B HUTT A [SIFE A HR F
HRD XF 2 W POTS ()4 {5 ana] i A< WL SC ik 38
AHFFE LN HUTT AS[R]E ] 5% HR AT HRD 4535
HXF L Je 3504 POTS B2 IECR .

1 #EMERE

1.1 HRIH

PEFE 2000 4F 10 A 2= 2019 4F 11 A KA JE
DAL 22 R 8 2 ik e J6 A7 v e RS PRE — = e )L
BwERRLRITZMZ . IF2WEh POTS 1Y 6~16 %
JLEE K F5 /DAE 217 8 POTS 4, Hif 55 115 4l
102 1], SEXAERS 11.7 £2.0 %, DURC [ I7EA
Be LB LR 12 T @R A 1Y 6~16 & JLE
K5 /DAE 73 X BRAL, o 55 43 4], £ 30 4l
RS 11.2£2.1 %0 TN FAERR B2 Wibs
HEATE, ¥ POTS 473 < 12 2 WA (n=127)

F>12 % W4 (n=90) ", POTS 2H A1 % H& 2 |a]
AR (=1.862, P=0.064) . £ R (,=0.769,
P=0.381) i ERHTGI#E Lo

POTS 41 L2 H Al 8 . IRk A A I
WAL (2 HE R L OIS ) | F R 12 SO REL
24h FAOHE, ME X &, BAEOE. R
Pl K Sk CT/MRI SRR A, HEBR #5024 o i 1 7
PEIR « oO PR B LAt 2R G 5 s 5 5 | R 1) 2 K
SR, AR AR AZ A B A T [
1T HUTT 2 Wi R POTS, X} B& 41 [R] #93E 45 HUTT.
HUTT R ICRIPER A, O35 i Km i = B
{EHZE B2t [ (2014) BHES (BF0125) 1,
1.2 HUTT #B1ES B

Z AR KA AT 45— DI RE 2 [ 3
ZIIRe 25 20 5 A, RS AT
RERZ MR H A2 D RE I IR & anmin ik 45, X5 i 2%
B K ED 4h, KRR TR L, LL B
W REE R, #E R H R R T R
B A EUHE AR R A 7] SHUT-100 BUEAHAL:
WA R G i A 28 W HES e, + L7
8:00~11:00 17 HUTT, Zik & FENFHREHSWIIR,
BROCHT . TG AR 1 2 Jhk e Jed offy, A e s A
JRIC 12 RGO R, I BB A (blood
pressure, BP) o 5210 # 2P kb 10 min, 054k
RICIR A T HR. BP J2 12 S B0 ML B, 155 N #E
e 60° PAEk m RARMBURM , 3% 22 Wi 5%
HR. BP AL, A AERE I, B2 H
PHPE R R S 2 RIS, JRTE 10 s PIPRERFRM s
1.3 POTS i2lftrifE

POTS Wity . #4525 7E HUTT 10 min
PISZAE HR E MY B34 T 40 YR /min 2% HR 5 K AE
RBFRAE[6~12 % (& 124 ) = 130 IX /min,
12~18 % = 125 YK /min], BP JCH] i FF& (s
B <20 mm Hg, £F 0K 1 R R <10 mm Hg ), HEx
A HA 255 0 A RSk A E R R G
i s
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1.4 MEFEFR

H4% . HUTT 5 min, HUTT 10 min B A9 HR 53
WIfHiIFR A HRO. HR5. HR10, HR5. HR10 5 HRO
ZAH 5 W FR 4 HRD5 F1 HRD10, 2Wif5a8 N
43 % HR5. HR10, HRD5. HRDI10 5 ¥5 i i2
Wi POTS 5 52FRi2 K7 POTS AT & IR, 2 Wi4F
G = 5 POTS IZWitr e B ANEL 1 BREAR ANEL
1.5 Sit=ZESH

K H SPSS 22.0 & Medcale 19.0.7 Gt i1 41 A iF
TPEHRAL TR IR TR TR LA EL + bR 22

(x+s) Frn, PILLE BRI PIAEAS ¢ K256 T

BRI LIBIECIN G 0% (%) Fom, Hin HieR

AR, SRS E TAEFRE (ROC) M ITANY
HUTT AS[E] 8] 25 HR A1 HRD XF POTS B2 Wik fE
M MM (AUC) HeBCRH Z K, P<0.05 28
ERAGI2EE L,

2 #R

2.1 POTS A5S3t88 4 HUTT A[ERHE & HR #a
HRD Lt#%

POTS 4 5 %f FR 4 HRO 22 5+ L4 1124 & X
(P>0.05) , POTS #4 HR5., HR10, HRD5,
HRD10 #%} FRZH B 38 hn ( P<0.001 ) , WEE 1,

*1 BWHAHUTT AREEES HR 1 HRD Lk (x+s, YK /min)

213 %5 HRO HR10 HRD5 HRD10
X HE 2 73 79 £ 12 96 + 13 97 + 14 18«38 19+10
POTS 41 217 78 16 116 + 16 120 + 15 38+ 11 2411

A 0.595 9.601 11.124 14.498 16.777

P1H 0.552 <0.001 <0.001 <0.001 <0.001

2.2 HUTT A [E & 8 & HR #1 HRD i2 i POTS
HEEE

HR10 2 Wi POTS £ & % = T HRS, HRDIO
2 W POTS #F & F & T HRDS (P<0.05) , W%
2. HUTT 5 min i}, HR 5 HRD X} 5 ¥ & L2 Wi

2 HUTT RERE A HR #1 HRD 8 POTS
BHEZRWE [(n=217, # (%) |

POTS 74 F = T JL; HUTT 10 min B}, HR
o HRD XF % ¥k L2 POTS 774 R T & th i
JL (P<0.05) , W33, >12 % W4l HR 2l POTS
TFEHREE, < 12 % W4 HRD 2l POTS 54 %
WE (P<0.05) , Wk 4,

%3 HUTT REEESAREERE HR 5 HRD
LU POTS FFERLLE [n=217, #] (%) ]

HR HRD HUTT 5 min HUTT 10 min
RE| RE|
HR5 HR10 HRD5 HRDI10 ] 5’y 5 L
54 POTS 2 85(39.2) 120(55.3)  74(34.1) 116(53.5) FF4 POTS 2 69(60.5) 45(39.5)  46(44.7) 57(55.3)
AFF4 POTS 2 132(60.8)  97(44.7)  143(65.9) 101(46.5) AFE4 POTS L 46(44.7) 57(55.3)  69(60.5) 45(39.5)
Pt 11.325 16.514 G 5.468 5.468
Pl 0.001 <0.001 P{H 0.019 0.019

£ 4 HUTT AERE SRR EEHBEA HR #1 HRD 28 POTS FAZILE [# (%) ]

HR5 HR10 HRDS HRD10
251 B 454 POTS K454 POTS 444 POTS AFFEPOTS 754 POTS Af54 POTS 444 POTS A%4 POTS
W 2 W 2 2 2 2 2
< 12¥W4l 127 34026.8) 93(73.2) 52(40.9)  75(59.1) 58(45.7) 69(54.3) 86(67.7)  41(32.3)
S22 90 51(56.7) 39(43.3) 68(75.6)  22(24.4) 16(17.8) 74(82.2) 30333)  60(66.7)
i) 19.757 25.525 19.321 25.028
P{H <0.001 <0.001 <0.001 <0.001
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2.3 ROC Hi%

% H ROC 26 i # HR5. HR10. HRD5 #
HRD10 2 K POTS MU, 25 K42 78 HRS.
HR10, HRD5. HRD10 & 4 58RIk & %t JL#E K&
/DA POTS BIHA A2 A ( P<0.001 ) ,
HR5. HR10. HRDS5 #1 HRD10 4 i B & 1 I 2
Wr POTS 9 AUC K F 5.3 HR5. HR10. HRD5 FlI
HRD10 F5 b5 T (1) #h 26 F 1l AL (P<0.05) , HR
g (87.80% ) FIFfSERE (95.83% ) fiwfi. HRDS
i 9 12 W POTS /Y AUC K F HRS & HRI10 ( 43
M Z=3.959. 4.087, P<0.05) , HRDI10 ¥ ] & Wy
POTS [ AUC KF HRS & HR10 ( 43 3] Z=2.472
3390, P<0.05) , #& /8 HRD 1Y & W % i &5 T
HR., WL 1. %5,

1
g
™
—— HR5
—— HR10
—— HRD5
0.2 A
0 4
0 0.2 0.4 0.6 0.8 1.0
1- RS
B 1 HR5. HR10, HRD5. HRD10 % 4 Ti5tREE&

i JLERE D& POTS MER ROC HiZk

%5 HR#1 HRD HilJLERE D FE POTS KiZHHME
= : e 4 ) ) Vs
min o ave s opg SRRTT PO NI W mee e
HR5 0.829 0.779~0.879 <0.001 110 65.90 89.00 6.01 0.38 0.55
HRI10 0.865 0.817~0.913 <0.001 107 81.48 78.10 372 0.24 0.60
HRD5 0.930 0.900~0.960 <0.001 27 83.87 91.80 10.24 0.18 0.76
HRD10 0.945 0.914~0.975 <0.001 33 83.87 94.40 14.89 0.17 0.78
4 TS HREC S 0.974 0.949~0.989 <0.001 - 87.80 95.83 98.56 0.11 0.88

T [AUCIHREZTF TR [95%CT1 95% EARIXIA.

A

3 TE

5]
HR J& [ 0 IE {3235 2 98 8 b, X
L A5 505 B 2 W R0 IS T L AN L f
BEAE BLAL ST HR 277 A AR B G . AR
NAEAREM B 2 174 19 1 2 P oA M, R AR
R AL, AR T L, 2
500~1000 mL I 5 % 2= . AT . 24
50% I ML AS A0 & A HE ST SR JLRD I, 3R IV
S TS (RS A2 TT S5 50 ik o I D2, A
HOPEE A 40%, D EEZ 2RO D, 2SR
ZEURPE USRS, fd HR . {HfEERE A HR 1Y
HIFEFEIAE 10~15 YK /min Z[8], W HFE 1 min N HR
FHRA R E AR P

POTS JL#E K H AR LS FIRE M,
IR TE PR N, SFREM B 2 R 3R A H
B FIR R R e, M E A R A R
F I T . Kanjwal 55 i 3 43 POTS

783

B ML ERRZIKF-= 600 pg/mL B2z
PAHRAER . POTS JLEE B 7 B 2K 5 H B BAR R
s I ) AT DR SE 30 min, K TOE R L
WG E R R SRR ], POTS M I AREE AR
B A, e AR B A 0 B AN, AR A A A
B, POTS JLEEARA K Az A8 s 5 fi S it e
L, Xk POTS B B iy, hTHEN
(B3 = A I RN (= T A A ISV S A s B2/ R

AR M 75 5 ™, DL K POTS JLFE 4 fg e )L # il 7%

WK 20%, A0S RMERILEN 16% ", M
SELCHE S SRR LR DR A K,

HR 78 AL X%F POTS 2 Wi i 2 D SC ik $i2 38
PHERAE M REE POTS JLEE i S RIM 5% M 4} 60°
WAL HEAT HUTT B, HR B 04} A A] ZE 4 17 328 7
B4, HUTT B Z]. 3 min. 5 min A1 10 min B} [
HR 73 )RR I 24 = 12, 30+ 14, 32+ 13,
38+ 12 UK /min, 7 4% %5 " g8 B 7 iR 56 0t B rp
HR 22 {6 X J2 75 R B il # MR AR 6 9T A 48 2 4E
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Mo WWIr ARG AL BMY HRD IS 10 min
WK HR B8 & TRy ok, Marfi. EM
) HRD>41 ¥K /min B}, 69745 200 2 50 FRE 55
&350 R 72% 1 70%;5 24 57 10 min P B K
HR>123 WK /min B, 608 FRE 5 B2 53 51 ok 48%
1 78% ., Wang %5 " 3 18 HR A8 4k Fo0 o & T ik
PRIEAR LT L K75 /D4 POTS AT 2Wi e, 4
SEA S REM O HLE Y HRD = 15 YK /min B, V, &
BT HARIE 2= 015 mV. V, f V, BT R
2253 = 0.10 mV B4 & XF2 W POTS 1) R BU% Fil
BRSS9 35.09% 11 88.7%

A5 B ~, POTS JLEE K /D4 1 HR
HRD % %7 FEZH B S 38 m, w5 POTS JL#E K
AR L FRR R R, SR NG PR LG N
# 5“7 HR10. HRD10 2 W POTS £5 & % & T
HRS5.HRDS5, >12 % W40 HR 2 POTS 556 % 8 5,
< 12 % W4 HRD W7 POTS fF &KW m, X551
BRI A FMAERERE MR R EH. 70
sk B0 Bt 7 i 1] B A ot 29 M B 1 A G o
AHFFE &I HUTT 5 min BF, HR 3§ HRD %55 P
JLizWr POTS 756 % & T2 £ JL; HUTT 10 min
fF, HR = HRD X} 55 1 L2 Wi POTS £ 5 R AIK
FA kIl X RE S5 A R CHE 1 N 431 3R
BRE S AR AR AT 25 R
AKX, ROC 4278 HRS. HR10, HRDS A
HRD10 X JL#E K& 75 /D 4F POTS 2 Wr B AT 3 4 ) 1
W E . 4 THEFRIE G2 POTS 3508 & F Lk
BATFERT

AWF5E . ~, HRD (%12 Wi POTS 2% g & T

HR, 12 Wi POTS A9 f¢ 43 3 W {5 43 51 & HRS =
110 ¥ /min. HR10 = 107 ¥X /min. HRD5 =

27 YK /min, HRD10 = 33 K /min, X5 32k &
RMAAT BT I8 16 LS s g 3 D ek 146 198 2 5 1
ZIRH B2 . A SR R

Zi BTk, HUTT A [a] B 8] 5559 HR A1 HRD
X2 W L K& A 4E POTS AR ENE, &
By POTS 75 A7 FE I AN M 3 25 5 o I IR b S
HUTT B, TAEAN GRS DI 21, 276
2 & HUTT A [R) B [|] 55 0% 1l 38 30 ) 24 S 5008 4k
AR WA FE I R R AT POTS 12Wr, XHEAT
By T4 % HUTT £ A B[], 982> HUTT Jf A& 4E /9
AR, H HR Al 5 52 5210 T 2 A8 ks, A
IFE BT AR I B HUTT Bf o7 ™ 4% 32 FE e A B A
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