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[ZEE] EFE, RUSEIRERRE (Postural Tachycardia Syndrome : POTS) DHFZEATKIE % A.LMIE A
IZAThAL, VT L) MEDEE % F5# & 9 % Hyperadrenergic POTS % & T\ DA DIFREDE
WENTwb, F 72, Hyperadrenergic POTS O—#IZ / VT KL F 1) ¥ b T ¥ AKR— ¥ —@IZTFHEE
PHEGTLEIMESNTBY) BEFERFICESHELEL LN TS, —F, EEXNE - 281
[ (Attention Deficit Hyperactivity Disorder : ADHD) DG ICHV 5L T b EF T 2 ITHHER R
WZBTAH/ VT FLF Y Y bT Y AR—F —THRY AR ZHE LIMFHZRET LA TH L. 4
F4 X ADHD I2C7 MEF LT Y WIRFICHE 2 OV ATERZ He72 U, BRI TR 2 31 IR
ENFRIIIE O 7 %2R, 2 VT KL 1) UMD 2,061 pg/ml & BFFEE L FRO7-Z & L1 Hyper-
adrenergic POTS L W L7 BB FZBR L 720 7 M EF 1 F VAREEP I S EEREIR & & b 1T
HLILFEL-Z T MEXEF U EDRERBRETSE- 720

INFETT bEF LT VIREFIEF®RD 2 VT F L) UMEB X OEIZIEER S DAL & A 7o s
137 <. ADHD O & ) ZRI TR 4e2inH e HIE T ECREFIIBETRELZ R T OICERR N EE R
feledET 5,
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AL ESNRIERERE (Postural Tachycardia Syndrome : 4% & L I 22 RIME (2 0E b 3758 2 IR 1S &
POTS) EAF D /NEARF IS 35 > Tl 37 30 B DEVAMEREET HHTHY) . TNICHEL-Z
4 (Orthostatic Dysregulation : OD) D 7% 4 7D WL H#e 3 T H LT Wb, Low O IE By 7 5K
DEDIMEDITFOENTWAY, HFSOMETIE  BRTd 5 Head-up-tilt 12T, @ #7105 LA DL
HEE OD O W TR 7 A E (Instantaneous  FAEL 527 30 bpm DL F 72130315445 120 bpm L
Orthostatic Hypotension : INOH) 2RV CTHIE2E L. @ EIAMERDZ D 2. @ B S 72 2K
<, o> OD & FARICE BRI & 5 FIRERE  MEEZMHEDLLR VY, 2 EE2BA POTS OFMifkiEL L
DT 20 - Bl - EBIRAOEZESRB L TwaY, —J5, KFED/NE POTS DL TId,
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Table 1 Diagnostic criteria of postural orthostatic tachycardia syndrome

Diagnostic criteria of POTS

(D Heart rate increment = 30 bpm or to levels

HUT

= 120 bpm within 10 min of standing or

(Children : heart rate increment = 35 bpm or to levels = 115 bpm within 3 min of ac-

tive standing)

(@ Presence of orthostatic intolerance symptoms

(® Absence of orthostatic hypotension

REBY AU 212 L 0 3 43 DR L2035 1 525 35 bpm
PLEF 72130080 115 bpm DL E & LT YV, YkE
TIIAREMEIZHE > THWT L TV 5o (Table 1)
UEAEKIE % U0 2 POTS ORF5EDN A, RiEFE %
735 b POTS OHIZHBOIREIRIEL T D L FH
ZHNDB Lo TRTW D, MERIMSEREDHA
RS R E - O E O SEEE IR I
& % Cardiac atrophy (21 9 FAETESHIR ASHRE D HLs
Td % Hypovolemic & Deconditioned POTS. F&{T &
WO T EFIVaY v e Ty —HROKI,
i 2 ARG BAK T . AL O T BRBYAR UG AS 42 72
ExpE ) MR & LT D Neuropathic POTS, 237
B NVT KLy oFEWHLR EA (= 600 pg/ml)
ENGEMIME O EF (= 10 mmHg) % H# e 5
Hyperadrenergic POTS 7% & 754 % 7%, Hyperadren-
ergic POTS O —#12ix / V7 KL+ 1) Y hTF VA
R—% —OBIZFEINCRE 2RO LT HHED
HY., BIETEFICESRELEZ SN TWDY,
—Jiv EEXN - 28R E (Attention Deficit
Hyperactivity Disorder : ADHD) {G#3ETH 25 7 b
EX LT ATMRERKRIIBITL VT LY U b
FUAR=—HEL, YFTAHBTO VT
FLFY VigEYED L L THRmETIEESE
B IR CTh B o IS ITIE LA A
CYP2D6 IZ & W RRE#H SN D720, ZTOWEMEAKIAL
TWa ZEPHL T3 EHE (Poor Metabolizer)
TOMHIMAREE EA S8, BITEH OFETHHE
WHDLUREEDN D H 2 L & RO LIEIE
REHFIIOVWTEET 2 EV LR EN TS, L
L %28 5 FER AN 2 29 213 EOMIRE K3
B, TOFEY A7 RFIEWHL»TEZR L, B
IROBIY TlX 243854 & Hyperadrenergic POTS % i OY
DI L BkIIHHETH 5,

A lalFk 4 (387312 ADHD LB S 7 M EF L
F > e fkfe AR B O Mg 2 O & A E
AR L 22 B RIS DR ERBR e it L7z, €

DIEFR 2 VT FLF) y OREEMHEE D POTS
xRS, B % B L 72 O 5 |2 Hyperadrenergic
POTS & DFWIIZE - 720 MREFEH LR X 0 BRRGER
DEEPL L R ABEROUE, ZOBEDO VT FL
F)UELEEL LT MEFEFUED
KRR E B 72 1 Bl REBR L 727205 T 5,

fiE il

14 B (b2 4F)

TR EEFEONN - FENE - [KE - EITE

HVERE - 7ElG 39 ., MR 3,618 ¢

FEIENE © 5 IR IR S EREE - AR B
ADHD & ZWi S liBglc T 7+ 0 —3Twb (4
BEWshE, 7 FEX L F Y 60 mg/H ZHIRFFTH -
7)o

BEAEIE - 4 REFEICRARRE L. 10 sl & 13 RS
FAR S TEED S 1) MiBE 12 T HEES MRI & i i At
AT SN BEFIRO L holobDT L,

FWERE . BB TADA - 3=y ZFEE BB
INE R - S S

BUREE . BERZ O 1 FRFT2 575 EASo 72
DRI B A L B O - FEK - HiX
*HEL T,

WAVRERKMEER S B LA 2 BRI LS &
olzZlEnb, BIELVEEHWIITRMZZ
o7z,

ABEHEBLEE : & K 1685 cm (—0.1 SD). 1K &
65.1 kg (+0.5SD). 1Kili 36.6°C. IILE 100/58 mmHg.
WRFEL 118 bpmo FAKIZIEH. MREFARIAT RIZ 8%
L. RO Z2 L, FARBERZ L, O
WP B0 70 Ly PEEBIESFIE - gk, BFREZ L, 1Y
gz L. M IGRETH - 72,

A BRI R - M RAE Tl 1gG 484 my/dl & &
DT, IgE 846 IU/ml & & fif % 72 72 UIAHZ IZ H
KA NVEZEOWHL LB IIRBO P o7
(Table 2)o BAEEL >~ b7 T OGHER LAY 40% &
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Table 2 Routine admission laboratory testing

WBC 8,000 /ul
RBC 539 x10%/ul
Hb 13.1 g/dl
Plt 220 x10°/ul
AST 21 u/i
ALT 9 U/
LDH 165 U/
TP 59 g/dl
Alb 3.7 g/dl
T-Bil 0.36 mg/dl
BUN 15.1 mg/dl
Cre 0.57 mg/dl
CPK 85 U/
Na 141 mEq/1
K 4.1 mEq/1
Cl 107 mEq/1
CRP <0.3 mg/dl

IgG 484.0 mg/dl
IgA 76.0 mg/dl
IgM 45.0 mg/dl
IgE 846.5  IU/ml 1
TSH 4.42 ulU/ml
FT3 3.29 pg/ml
FT4 1.23 ng/dl
ANA <40

PT-pt 12.7 sec
PT-cont 12.6 sec
PT-INR 1.03

APTT-pt 31.8 sec
APTT-cont 294 sec
FDP 1.7 ug/ml
D-dimer 0.21 ug/ml

Table 3 Screening check list for orthostatic dysregulation

Pallor

Anorexia

x OO0 x0OO0
© 0 N U AW N =

Fatigability

x O x
—
(e

Frequent headache

X
—_
—_

Motion sickness

Susceptibility to vertigo and dizziness on standing

Tendency to faint in standing position, which in severe cases leads to falling
Nausea on taking a hot bath, or on encountering unpleasant experiences
Palpitations and/or dyspnea after mild exercise

Difficulty in getting out of bed, and not feeling well in morning

Occasional umbilical colic (severe abdominal pain)

NGB T & o 7278, U S R A C L BEE B) KL
TH Y FBE - OHAER EDOREATRIZFRD % 0o
720 MEHRAETIIHO P ZRELZROT. 125FE
LEM, FAVvy—O0EK, v A7 —AfLERET
TFIMRIAEL 80~100 bpm & FFEHHIZIE L i) -
7275, %f@ﬁlk&b%éié&%ﬁ%ﬁuﬁ@
LRV EEEOERIT 11 HEFR 6 THH Y

iiék@%(mﬂﬁ)tto

W B N7 BB - H AR/ By R A o ke 37 1 R
FEET A N A 2 |2# T Active standing |2 & % #7
e R 2 ABESE 2 9w H RAEZEIEIRE AT L 72, %
EHIENT T O IRIAEIE 97 bpm & FHGIZI L C
R <, #ILEIZIE 150~160 bpm F T LA LA
WIS - K2 HE, BEEARE o7z PUEH I
JEIZEERZIC—HERT L2200, 20T L

2 BaEA & 7 1) #2710 432 121E 120 mmHg %
Ay HENEAZIRE & B L C 10 mmHg 2 BA- 1L 72
(Fig. 1)o %%#Eb%%ﬁ¢ﬁ%%:%%tt%
IRER 2> S 457204837 1 5374 - 5 50 - 10 53 TR O IR
RIZE B 7235 3 VfllE T i‘ JIVT KL
) EIEEBHIC EH L, 10 45Tl 2,061 pg/ml &
R EE %77 (Table4) o

fEd: VT RLh ) Y RESHEOHN D720
1231-MIBG (612 h Planar/SPECT) ¥ ¥ F 75 7 4 —

T HEAT L7228, w?‘h@i‘ﬁ BTHMmHEE
B 5 EREERIROTHEMEEITENTH >

toit‘Yb%#k%/mﬁﬁ_%bécwmx
DO Efn T AL Wild type TH - 720 MIZERRIEIR %
GHT & BB . DO AR TR ANIE
RaAE ) B, POEIME O 10 mmHg L E O
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Initial standing test

—sBP —dBP ---HR

severe nausea- pallor-vertigo ‘

mmHg 4 3 2 1 0 1 2 3 4 5 6 7 8 9 10min
bpm
Fig. 1 Cardiovascular responses to initial active standing exami-

nation (test was conducted with patient in fasting state on
second morning of hospital stay)

FHREZRD, VT FLF ) AMED 600 pg/ml L1
D EE EEZ R 72 2 & X ) Hyperadrenergic POTS
LW L7z Y2 ADHD JERD LAY H 35\ T
Wz Z e S RRBRIIAH DS b BEEEDOFE R
ERDBAMEEEZEELT PEXFEF IO/ VT
FLFY Y b Ty AR=& —HERERIZOWTHRE
HERNIHH., BIEOTED S & —HRERIE %
BIRL 728 2 A, hhsk TR IR 110
bpm 75 70 bpm FEFEE F TeE L. HEAGIZB T
2 HgfE - TRENEK - IRAEIR DB L 72,
GRS RE . 7 N EXEF oHIk6 » AR
FEEARBE L. 5 2 9 H R ZERE R | ke 37 R & A T
L 720 ZHEHNEAL T OFE IR EE 69 bpm. 37
TR A2 W IRFOEI TN LR #4A912 1% 120-130 bpm t
%) POTS D Wi %572 L7 (Fig. 2) %A
A & e L CHEF IR O UGB % 5D 72, if_
M V7 KLY AME DR 10 5312 T 441 pg/ml
EIEHHEIPHIC E T L7z (Table 4),

Z

SEFR 4 ET P EFEF VRESIEFIHZT/ VT
FLF) UEDEEE & D ISRV IEERIS D &
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Standing test after discontinuation of atomoxetine

—sBP —dBP = -HR

mmHg 4 3 -2 -1 0 1 2 3 4 5 6 7 8 9
bpm

10 min

Fig.2 Cardiovascular responses to active standing examination

after 6-month discontinuation of atomoxetine (test was
conducted with patient in fasting state on second morning
of hospital stay)

TV UHBREEEE R, 2O BERHIZ X D HIIRE
Fe7z LRIV AMHERICE - 72 L HEHITE 5o Low
5 X Hyperadrenergic POTS £/ V7 FL F 1) Y HA
600 pg/ml LL I L EFR L TW D25, D% <13 1,000
~2,000 pg/ml W2 5 EHEL T2, RIEFD
2,000 pg/ml A5/ VT KL+ >R
WEVE e SR & R 72 Ly UL 25 10 mmHg &
T M OIFEZFHITE LREDN 2N DD
Hyperadrenergic POTS & &l L TRIE W EE 2 5,
FoREE R IR L7220 B 2 O R IATHAER 2 & Tk
*fﬁﬁ%&t VT KL F) MLz ilEgo
RERICO LS N/ Z &2 2O REBR LN
Bo 7212/ IVT FLF) UOEEE R IGD 724
AIVTRINVT L) MECEEE5 2559
RBETZROGEIZOVTAITH S 2 L HIRA
ELTEINTHBY., FHENESH»ST7 PEF
YT OFEGIC L L HHMEOMR L TE T iwn
o ZORREBOFEHIITE > T,
Green H (FH#E A MIE - L HAB L HREIEK %
Primary endpoint & L 72 A\ POTS % 27 % (7 b
EXEF VRSB VS 7T ERE) 0T vy AL

HEEROUEZHET H I LAITEz, 2D L BABRIC LD, 7 M EFEF UATPOTS & B X4
2h, T MEFEF VOMREICL D IR VT R L WM S 2 LG L TBOY . RIEFI ORI
Table 4 Blood concentration of noradrenaline during active standing test

Before 1 min 5 min 10 min
Initial 461 1,066 1,524 2,061
aler 131 214 383 441
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% 72, Shannon 5 (& SLC6A2 (/ VT FLF1) »
FT Y AR—F —) #IZTF D Loss of function 7%,
Hyperadrenergic POTS D Ji[K & 72 ) 15 5 Fi & s L
TH DY, Lambert 5L POTS EHD / VT FLF
VY P IUAR=F =FHMET LD LK
JEEIRE W CEEH L Tw b, BBl TRIBARAN
EREBZ DL OFRCRIEZHE T 727 Vv — L%
HriZBW»Td SLC6A2 DEFR Z ROz, L L L
DAEFIIEHRD S D ENIRL D720, REGI DR
BNORETEE|FHET 2 L EVPH L, 7 FEF
tF o RAREHREICS LT ZnET
Hyperadrenergic POTS % 3% L 72 & 3 2 i3 2
Sl RIEFIOREPIFRI 2 S O Th SRtz
Yo BIZIE/ VT FL I YD B EET4E
e ERENEBEEZAETHH008T7 MEFEF I
L CEBFEISZFERITOTHIUL, L )LeT
R 7% ADHD EHE D 72H12H ) A7 W% 5
MELTWLED DL, /20 THEFEF I
L BEFEEPEL N, HLVIEESIED RN
& ST\ % ADHD &% @ H1 12, Hyperadrenergic
POTS RSN TV LI RRIEDLEZEZHN L7720,
SIRIGIRAZE oI 2 VT R L9 EORE R
EHLEZOS O LMHAPLENL,

& B

7 MEFEF CRERILRIRO 2 VT FL Y v
fill & B R B X RN % & O AR AER
DYLFEN S, T FEF & F ~ L Hyperadrenergic
POTS O KRR % &) FEBI 2 #EBR L 720 L D %4
THRIRA 72 ADHD {GIED 72912, KRR & FSE
YA HFAZOWTE L R DMEDNEE N,

% B ARG CFERNAZBEE L CRIEAHSUE 2 o
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A case of ADHD diagnosed as hyperadrenergic POTS treated with atomoxetine

Naoko SAITO, Soken GO, Kouko KATO, Shinji SUZUKI, Akiko KASUGA,
Yasuyo KASHIWAGI, Hisashi KAWASHIMA

Department of Pediatrics, Tokyo Medical University

Abstract

Recently, studies on postural tachycardia syndrome (POTS) have been actively promoted, particularly in the USA, and sev-
eral pathogeneses, including hyperadrenergic POTS characterized by elevated noradrenaline levels, have been speculated. An
abnormal noradrenaline transporter gene has also been reported to play a role in the pathogenesis of hyperadrenergic POTS, and
pathological conditions based on genetic abnormality are suspected. Atomoxetine, which is used in the treatment of ADHD,
inhibits the reuptake of noradrenaline transporter in nerve endings. The present report describes the case of a 14-year-old boy
who showed various intolerance symptoms when standing up during oral administration of atomoxetine for ADHD. The even-
tual diagnosis was hyperadrenergic POTS based on tachycardia and elevated systolic blood pressure. His noradrenaline level
was abnormally high, at 2,061 pg/ml, during the standing examination. His clinical symptoms and noradrenaline level
improved with discontinuation of atomoxetine, leading to a suspected causal relationship with the drug. To our knowledge,
there have been no other reports to date on changes in noradrenaline levels in the circulation and standing up reactions before
and after discontinuation of atomoxetine. We believe that this report, therefore, has significant implications with regard to the

need for more effective and safe treatments for ADHD.

<Key words> : Orthostatic dysregulation, Postural Tachycardia Syndrome, Atomoxetine, Noradrenaline, ADHD
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