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Purpose: The clinical characteristics and neuropsychological tests of orthostatic

hypotension (OH) and postural orthostatic tachycardia syndrome (POTS) in children

were compared.

Methods: From August 2011 to April 2015, we enrolled patients who visited hospital

with dizziness or syncope. According to the results of head-up tilt test (HUTT), the

patients were classified into 4 groups; OH group, POTS group, normal group | who

had no orthostatic symptom during HUTT, and normal group Il who had orthostatic

symptom during HUTT.

Results: Eighty-eight patients were enrolled with 11(12.5%) in OH group, 13(14.7%)

in POTS group, 49(55.7%) in normal group | and 15(17.0%) in the normal group I1.

During HUTT, the temporal changes of systolic, diastolic, and mean blood pressure

of OH group were significantly different from those of POTS group, normal group

[, and normal group Il. Heart rate changes after tilt showed increase trend in all

4 groups and there was no significant different between OH and POTS group. In  Thisstudy was orally presented at annual fall meeting
normal group II, the temporal changes of diastolic and mean blood pressure were ~ ©f The Korean Pediatrics Society (2015)
similar to those in POTS group and were significantly different from normal group Submitted: 30 July, 2017

. In the autonomic nervous system test, the heart rate response to deep breathing Revised: 9 September, 2017

(HRDB) was significantly different between normal group | and II. Accepted: 12 September, 2017
Conclusions: In pediatric OH patients, heart rate may be increased with blood

pressure fall. And if orthostatic symptoms are associated with HUTT, we should not Correspondence to Hee Joung Choi, MD, PhD

exclude Ol even if the test result do not meet the criteria for diagnosis. Departmgnt of Pediatrics, Keimyung University School
of Medicine, 56 Dalseong-ro, Jung-gu, Daegu 41931,

Korea

Key Words: : Orthostatic hypotension, Postural orthostatic tachycardia syndrome, Tel: +82-53-250-7524, Fax: +82-53-250-7783
Children E-mail: joung756 @dsmc.or.kr
. A _/

7194 E7A9Z(orthostatic intolerance, OI)-& oJX|@ =0} Ail 5-0] ZAko] A

= AAelA dofutar gL -9 S E g FFFolr. U4 B 40%

oA FHH o) o] AAlS ARFTHL sk, Ol 4ot Hadr] A4l 7 & Copyright © 2017 by The Korean Child Neurology Society
o] Fep, P 1 o] m= WS PEF 10-154] A} 8.5%¢14 O http://www.cns.or.kr

]

ol %9

o


https://crossmark.crossref.org/dialog/?doi=10.26815/jkcns.2017.25.3.156&domain=pdf&date_stamp=2017-9-25
https://crossmark.crossref.org/dialog/?doi=10.6065/apem.2017.22.2.95&domain=pdf&date_stamp=2017-6-25

http://www.cns.or.kr

J Korean Child Neurol Soc 2017;25(3):156-161 157

2 29, 14-1540014 frE &) 15% = Harx|el| o]2rta drd’,
O1¢} ¥ | Ao 2= 7]94 A€ orthostatic hypotension,
OH), A HIF217d43 Aal(postural vasovagal syncope), 12|31
7194 AYA W E=3F(postural orthostatic tachycardia
syndrome, POTS)¢] t)E Aot

OH+= 719 & 3% o]l £57] E3fe] 20 mmHg o] B o|¢h
7] 630]—o] 10 mmHg ]}\1— 71—)&3“ /\]-F/H% _‘__,{5]-"! j]]_?,]/\q U]Z/\]ﬁ
A ALE 7T T e 3-45+0) AA HAH 02 da Ak
g Boln AZo= oy ade Futets AL B0
POTSE 718 3 105 o|u] OH 7)&0) B-&sl= dgte] W3l glo]
AEE7E 30342 o) VAL 1203] /42 0738 Al & Kol
L Ao Aolslt), Ak 2oF H 3L AP 7]% ] n]<5}ar
tholol] whet At Aldkee] A4 w7 2k A
JE A8t 22 viAetA] Zsih A oé ﬂ:rL oA Ao}
Zgad POTSS] Xk 7158 Aldhr7} 353] /3 o 52 403]/4 o]
2} 7V, 1153] /-2 o)) Alvkr & Kol 492 Aosta 9l
A5k, o} FEH 7|50] vlEEo] 9x] e

AA Ol¢F #d T30 2 Wl e hobidand SRE00A]
A7 ] AAE Al S

AHdF D S FAE YA Sol5S gide 2 A B4
° 2 AM4EE Ol Jgk 7150 W} OHS} POTSE H-5-381513, ©]
So] oA X3} AANE ALY A2 v BAET) w3
A= Aot O18] ZAFS KOl SlolS52 ol EAS Ho|i=x)

i
)
T
fd
5
_O|L
52
i)

CHA 3 e
1. CHA

2011 8YH-E] 20158 4E971A] oA Fo} AA & F Fgo =
Argishu FAke 5 Ao ad s W) 417 el AALE Al
3] wke- 88mo] EFEQILE IREL 71 AAL Aol whe}, OH
T3} POTST-O. 2 UFRL AL, OHUr POTS-C‘J 7|50l 9] g St

£ 7197 A B 018l 34 A £-70) v} S-go] SusA)
e RPELEE D31 S0l B8 AFELE 03 w2
Fack

OH2| Zeke vpojoll A glo] 71H - 3& ol 571 dtol
20 mmHg ©)d == ©]¢k7] gte] 10 mmHg o1 A4S = 745

= AJahIeF. POTSS] Aeke OHol F-gah A s

7F YOWA 1) 6-124] 2] B35 719 F 108 ol A7} 35
8/% o Z7HsAG He) A7} 1308)/3 03] B B, 2)
13-184] $22] 7%, 719 F 108 o]yl e} 3581/ o)) 57}

S Hef A7) 12081/ o1l B A9 stk )

A A4 EE QAR AL Ba ofXjelaat H419 49le] A
bl i 7144 A7) A2 A S5 Aelela, A

]
2, W S8 A Al A OTEAE AR AR
=, 52 B4 £ AT AR
% 20

A71= ¥l 71984 S48, 18 aL v %*‘QE Tk 71%@ s

o
Ao oATF, A A, Rk 7H FIAR, ¢ /M e B
% % Wl g 9 Ul T Eue sl v 71 S
2 BT, 04, T, W] AL S o), A2 el E 7]

A

%ﬂ‘iiot% Wy FYomt =, *E%POH, AEE, AREZ 27

o]E-S 75-80° =2 AR st9ith Hlol&
254 v (finometer) 2. &
& S5t 715390, S/ BAS TS
A& A A AALEE AW|FA 7] (cardiovagal function) 3} of=
24 7)%5 (adrenergic function)S B7}e}A a1, WEH] A7 7]
Al 95 259 AR 18 AlfERA] Bkl AlvEAd 7]
Bkl 98t ¢eA12] MEE UERE Valsalva ratio
A FA ArE Hrlete AEFAY] AHhs Hol(heart
rate response to deep breathing, HRDB)E Z7d3}% 1., compo-
site autonomic severity score (CASS)Z o]-&3}o] AF 7|5 A7}
e A5 04, 75 At s =2 A5E Folste] Hd
380 2 A58} 3] cardiovagal scoreE 71Za . Valsalva
ratio= $EAHE QPR B R S o) FAMA T F T8 Aol
15% Z<F 40 mmHg¢] ¢+l & mouth pieceE £/ 8191, 71 5
3027 Ak E 7153ke] A /?:]tl}-}f‘g]r F 4 AlEbe) H]*E‘ o]-&
sto] FaFAeh A SEA1S] Ygg & 3 639 A5EE M
3te] 371 Al AlRbE} F7] Al ’1‘:“:1](%-4 H]E(E-I ratio) & ?3}95\3}.
ol ddA 7l5& Hrtaely] AAsted 71 AE ok Valsalva
maneuver| 2] A&2Q1 A9t WSS S43813]aL, CASSE o8-
A8 7|5 A8} gl 4 A, 715 At AEdE A 4537t
2] A3} 3] adrenergic scoreE 71=35}901.

12 glo e ot
1= o
_O|L
39
I
o
o

1ot Bk
A

&
ay M
0_4., Ok'.’u

o}ﬂ o

2 o of

N
Fri
o,
)
r (o
rE
’E

=) B ?Ei
9] EA| AL AL IBM SPSS
Armonk, NY, USA)& AF83}it) v -9

739~ chi-square testS AFE3}1 11, A48 WA

‘l_
1=} 1=}
BAEA 5

IBM Co.

|92
—t+
o
=4
@
=
9]
»
<
[©)
=
[N]
-
(=)
=

H| W= HBH HEY L¢
T 79 ddux
Bonferroni post hoc testE AF-8-3}3it) &3k 7197



158 Kim YK, et al. ® Comparison for pediatrics Ol

http://www.cns.or.kr

ZAALE] A7l whE W3ElE B wEl) Ho}oﬂ HHE =) BALEA
o831tk P 2ko] 0.05 w|wkel 74 5
o7 FAHIIk

Zd}
1. A 8ixbee| 22 U EX
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+3. 14, A 1T 13.0£1.9412 OH7#} POTST0] A4 Iof] 1))
om QIA Yel7t BktHP=0.03, P=0.04)(Table 1). 71 9] A&,
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Table 1. Demographic Data and Clinical Findings of Patients
Normal Group |  Normal Group I

OH(n=11) POTS (1=13)

(n=49) (n=15)
Age (years) 136418  137+24 114317 13.0+1.9
Sex (male:female) 4.7 8:5 24:25 510
Body mass index 205+£26  20.0£2.2 19.3+£5.9 20.9+3.1
Family history 0 0 3(6.1%) 2(13.3%)
Treatment with drugs 2(18.2%)  2(15.4%) 3(6.1%) 6 (40.0%)*
Orthostatic symptom
Dizziness 7(63.6%) 12(92.3%)  43(87.8%) 14(93.3%)
Pre-syncope 5(455%)  1(7.7%) 13 (26.5%) 3(20.0%)
Weakness 5(45.5%)  4(30.8%) 19(38.8%) 5(33.3%)
Palpitation 0 2 (15.4%) 2(4.1%) 2(13.3%)
Tremor 0 1(7.7%) 0 2(13.3%)
Shortness of breath 1(9.1%) 1(7.7%) 3(6.1%) 3(30.0%)
Chest pain 3(27.3%)" 0 1(2%) 0
Loss of sweating 0 0 1(2%) 0
Hyperhidrosis 4(36.4%)"  2(15.4%) 2 (41%) 0
Non-orthostatic symptom
Abdominal distension 0 0 0 0
Nausea 1(9.1%) 0 3(6.1%) 0
Vomiting 2(18.2%) 0 1(2%) 1(6.7%)
Constipation 1(9.1%) 1(7.7%) 1(2.0%) 1(6.7%)
Diarrhea 0 0 3(6.1%) 1(6.7%)
Bladder dysfunction 0 0 0 0
Visual disturbance 0 0 2(3.2%) 3(20.0%)
Comorbidities
Fatigue 1(9.1%) 3(23.1%) 9(18.4%) 4(26.7%)
Sleep disturbance 0 0 3(6.1%) 1(6.7%)
Migraine 2(18.2%)  4(30.8%) 5(10.2%) 4(26.7%)
Myofacial pain 0 0 0 2(13.3%)
Neuropathic pain 0 0 0 0
Trigger factor
Heatness 2(18.2%)  4(30.8%) 13 (26.5%) 3(20.0%)
Exercise 1(9.1%) 1(7.7%) 6(12.2%) 2 (13.3%)
Food 0 0 1(2.0%) 0
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Table 2. Results of Head-up Tilt Tests

Normal Group| ~ Normal Group Il

OH (n=11)  POTS (n=13) (n=49) (n=15)

Symptoms during test 7 (63.6%)*  5(38.5%) 15 (23.4%)

Supine SBP 112.2+13.2  106.5+¢151  104.5+10.3 108.3+15.1
Supine DBP 61.8+5.1 60.5+7.5 60.7+7.6 62.4+7.6
Supine MBP 78.1+6.6 77.2+9.9 79.1+8.1 80.4+10.3
Supine HR 735+9.0  71.8+94 78.7+10.4 77.3+10.5
Re-supine SBP 111.5+13.5  108.2+14.3 106.6+11.7 108.7+15.6
Re-supine DBP 64.8+7.8 63.2+7.6 63.1+£8.4 62.3+8.0
Re-supine MBP 80.6+10.2  80.8+10.6 81.4+9.9 81.1+11.0
Re-supine HR 69.4+88  68.6+10.4 75.9+10.5 72.3+10.8

POTS, postural orthostatic tachycardia syndrome; OH, orthostatic hypotension.
*P<0.05, compared with OH, 'P<0.05, compared with POTS, *P<0.05, compared with
normal group |, $P<0.05, compared with normal group .

POTS, postural orthostatic tachycardia syndrome; OH, orthostatic hypotension; SBP, systolic
blood pressure; DBP, diastolic blood pressure; HR, heart rate.
'P<0.05, compared with normal group | and Il.
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Table 3. Results of Autonomic Function Tests and Electrocardiogram
Normal Group| ~ Normal Group Il

OH(n=11)  POTS (n=13) (1=49) (n=15)

Valsalva ratio 201038  2.12+0.3* 1.87+0.25 2.0+0.37
HRDB 21.4+6.3 22.5+4.7 25.6+6.6 20.9+7.8"
Cardiovagal score

0 1 12(92.3%) 48(98%) 15

1 0 1(7.7%) 1(2.0%) 0
Adrenergic score

0 5(45.5%) 13 48(98.0%) 14(93.3%)

1 6 (54.5%)"* 0 1(2.0%) 1(6.7%)
Electrocardiogram
PR duration (msec) 143.2+146  146.2+18.9 139.0+14.7 141.6+23.0
QRS duration (msec) ~ 87.5+8.1 87.5+9.8 871+11.6 84.8+7.6
QTcinterval (msec) ~ 425.4+22.8 411.6+27.0  428.3+20.8 421.9+20.2

POTS, postural orthostatic tachycardia syndrome; OH, orthostatic hypotension; QTc,
corrected QT, HRDB, heart rate response to deep breathing.

'P<0.05, compared with OH. 'P<0.05, compared with POTS. *P<0.05, compared with
normal group |. %P<0.05, compared with normal group .
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Fig. 1. Changes in (A) systolic blood pressure (SBP mmHg), (B) diastolic blood pressure (DBP, mmHgj, (C) mean blood
pressure (MBP, mmHg), and (D) heart rate (HR, bpm) during head-up tilt tests. OH, orthostatic hypotension, POTS,

postural orthostatic tachycardia syndrom.
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2 4ote] 7194 AEF(orthostatic hypotension, OH) 3} 7]
HAA A A WY ST (postural orthostatic tachycardia
syndrome, POTS) 2] A EA3} A48 7AALE v waksich
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