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Fig. 1 Head-up tilt test (HUT) before treatment.
During the head-up period, there was a sustained increase in heart rate (>30bpm) in the absence of orthostatic

hypotension. BP, blood pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate

ABERBUE © &5 156 cm. AT 51.4 kg, 1A 36.8°C. Ifil
JE 138/64 mmHg. WRH1 78 [Hl/55. WNEHBICRHE 2 Bd %o
7z.

MREFIPT R« EREH, BILRIZEMRIAZZ DS, IR
N &R OFTT A% ) RERUR )V A OVIERR % 520
7o, TOMORHESR, EBR, HBIEDR, EERICET
W Zdro s, BEMESERE L COAESER, K547 1,
NI~ A, R, HREZED.

ABEEARA T R - MR g, — R b s B 7
L. ¥iEEPik (Homogeneous H!) 640 fi5 & L5 %7807z, T
SS-A/BHUE, )~ b A RET, L7 F V3 v BRI
fk, L GAD ¥k, $irry 70 4 v Pzt 7Z-7. H
IRIRBERE, L= i, 7OV KNAF oy, ADH, ACTH, ¥
HlavFr—, ERATITIVEGEHIEFRZ-7
WITR S EEZRO L o7, 7 uary 7 A MTIEREE
INOYENL o 7z LERITIER AR T, R-R MEED)
R85 4.1%, MEB X Bo.OHERIE 48.3% & IEHHIFTh o
72, BEEL T O —Rk Ly —0EM, KRR SRR
AR EABR, B2 28 Bt OATaBR, Wi, BHHB MRI,
SPECT, MIBG Uiy v F 4574 THLREZHD LD -
7o, DIRRRARIE —RONRE, FOIE, ATTHIERREICEE 2 B %
Motz AEREMTIRY Y SEROEEND ), EERRY T
7774 CHTREFETMOERKT 2D, P~ —Hbk
XM 5 mm/5 mm TH o 72205, H AT A &b,
O— ARV H VT A DT SS-AB FLEBEHETH Y |
Y=L EBEREOB ML S kol AR

CEHR) oymBET R, TR KA AR 1213 HE Seth
TIEHO B %2RO T, BT B GR CREREDO I % %
D7 ro 7z, HUT sBRClE, ZEEHEML ORI 58 bpm C
& %05, SALE % & ) IRFOEA SN L 247 9 43T 114 bpm
WL, BAMLE A OPRIEHEL 56 bpm Td o7z, IZAL 1145
TRYUNZEFAMELHT Lz, —H MR L 510
JEDZEALIX 7 £, BAMIIZR 2 & IR R 2 2 IEF b L7z,
LRENGL & 57T 2 4, 445, 1047 CTOIfd 2 V7 KL+ »
fEIGFEEFFHN TH > 72 (Fig. 1). BWEF R0 5 & AW EEH
fE, 7IEA FRY Z2—08F— R MR AE X
GEMTH Y, BWEEMEIZES L POTS L3l L7z VYR
AFTIVHFEM LI ENS T TN T SRR ORRE
Rex v, PLgAChR ik VY 7 = 7 — ¥ RELRKEE
(luciferase immunoprecipitation systems) 2 & - THlE L7z &
ZAY, Hlad 7=y MRS, s =0 b
Uk IL58F Y (antibody index: AL 2.162, 1EH#1X 1.0 LLF) T
Ho7e.

ABethafedh 2R RS VAT 12 4% % AR S %
fEoTHY, HUT BT POTS = £ L72. POTS IZxF 3 % 4f
JERED Y B, 3 YT AT T —EHER O A ADL %%
#EL )DLV TRIRZ D, YU gAChR HUEDS5REIET
HoleZ LxEE 2, HURENE B A MREETREE (autoimmune
autonomic ganglionopathy, PLT AAG & M&HE) (ZHAML L 7958
E#z, BHTOREBEIEO L, wEs 7)) v RERE
(intravenous immunoglobulin therapy, AT IVIg & B&FE @ 4 >
Y707 v 400 mgkg/H) % 5 HMFEM L7242 5, 200m
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Fig. 2 Head-up tilt test (HUT) after treatment.
After treatment, the excessive increase in heart rate during HUT improved. BP, blood pressure; SBP, systolic blood

pressure, DBP, diastolic blood pressure; HR, heart rate

WERAITATEL L9122 ), BELEIZH > THFEITHL S
HEITED X 2% 572 FIVAVIEBEREC X AR N D
Y E R, RO gAChR PUAMIE, $Tpa 7 2=
MUED AL 1438 KT #3807, HUT B CIL ATl
DBNE 7 PRI LA TEE L, BV & 2L O BRIAZE S 34 bpm
FCHIz O, MAIHARERS 17 5 F CEE L7 (Fig. 2).
BEE 1 2 H I3 ECTHEORRDES L7720, BTEIL 5~
6 EMMETRIE T 7Y 500 mgkg % 2 HEEMHRS LT
FREaro— VL Twab, F72, BlZa 7T RLFY ¥
ZEE, LAAH) T EF V) yEEE ML (MAR) 12
x4 5 HOHUAD ELISA B2 X AMIE CHIETH 5 2 & %25
L7

Z

b}

POTS OJFEEIL, HEILIFIZ BT 2 MK ORNFG1 2 &
AR TUETH D, MEART & b 2 W IZAZRE O R4
BN 30 bpm L L, AN GEZICE 2BHEERLO TV,
ByiE, Rtk RK, Bz L) cEmahs 2. BEIC
5T HEVIEREEEOY 75 4 T LThHALN, T
N MEIC S, IR CTRiR - BB THELRD L
EHREBTH 5 90, BBEGE R Y 2B O, B
B D, MEEREEIH Y L oAb L. POTS Ok
WEREIHZAS, KENRY 75 4 7 & L Tt neuropathic,
hyperadrenergic, hypovolemic, physical deconditioning @ 4>
(2531 51TV % ¥, Neuropathic POTS (&, T sympathetic
denervation |2 & V), SZA7IFIC RAYIMEIRSTA LA S 3RS
FRIAS 7 —) v 7 5 2 & CIERIMAER AN L, (UEN:

WHRE B EVITTH L. BEBELIE) 225
<9, MIBG-LH ¥ ¥ F CTORY AHMETHRALNLHE S B
% 19 Hyperadrenergic POTS 1, MAZK®D /LT E A7) »
il (600 pg/ml PAL), IE A (DGEEI0AE 10 mmHg PL
L) A5 E YW Hypovolemic POTS 1E, L= -7V F
A 70 Y% ADH AOFEWALAEIZ L), fERIMEE O
REf Y, InbOmREL B I 52 LI3HETSH
D, FNZNh overlap L7REDEHGLE S NTWE Y, &
4 POTS IZBE L 2 HEIMGE MKW THE SN TB Y,
neuropathic POTS & hyperadrenergic POTS 1% H C. %% & %
ARG T AIREMEASVERBIN TN Y,

Pt gAChR HUR 1L, 1998 4 Vernino & A5 EVEIL B AL ##E 5
‘#IE (acute pandysautonomia) ¢ B I A 12 H AR O
TRFNa) PZERERHKETHACHTAEZIER L, AAG &
WO RBBEA TR EIND 2 e L oo T D B,
SR OREIZMZ, FRMOEBEEEEETHHD
FETHIEPASPITR D D, Fl: BEAME R (pure
autonomic failure) & OEHICIAEBENEFEHTH 5. T
gAChR HUARIZEIHI#AME - BItRAED > 7 A{5Z & HEREYIC
HET 2 & & CRVERINE, 5SFkEE, HPRESE, E#z
CIRL s AR E 2 RS — ARl X912 POTS, 4%
FEVER R4 S TR, R AT E PAZEIE 20 & O 1 7%
BEMREEESALNSLZ b dH Y, P gACHR JuikkEMED
581213 limited form of AAG LIS 19, 7 1 L AJEHe%
258 L 72 POTS @ 14% THL gAChR PUAD G MEIZ 2 5 & v
IENH Y, —EHO POTS ICHCRIERFVHE LT b
ZERIREBENTVA Y, Watari 5 17 13 POTS 34 AH 10 A
(29%) THL gAChR HUARFETH O, HriRBEIEGNIPULARE
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Bl & i LR <, BT DS S W lEmich ), HER
EREBOAMER THHLERE, EILREEZRDLILPE
FIZL W EHE L, [Autoimmune POTS| (APOTS) &\
EERBLTVWS. KBS EEN 0K EEL, FBITERGE%
PEOCHIEIUER L % 50 5 Z L 05, APOTS O¥il %
iz T 5. AAG OIREEIC L Cid, DEOEBIHE 1R
SN D, Wig RIMBESSHRPS B 2 BNIAFME L, R0
PEIHIA 72 &% b b WA BHAWERREPLE L 25 920 R
FEFIIE AAG D ILTUB] & 13\ 2 72 A%, limited form of AAG &
LCT® POTS, $7%bbH APOTS Ll L 724 — A2 IVIg %
BG L, BRLAREE LTCERLRMEMNITEEZS. T
gAChR HURIZDOWTIE IgG ¥ 77 T A7 &4 B DRERD LT
RHFIEDL D DD, HANLHTHRE L COREIE I S
NTBY, KENIBVTLARPUEITHREICB W &S % £ 7

L 72T REMEA S B 2029 Mayo Clinic D 7V — 712 & - TH
gAChR #U£7° POTS I2BWCHELT 2 REMIZ N E T2 D
WMESNTVED D ZOBFBEIIPTAERMI K& ShTn
5. [F 27V — 7 E Pz B AR E O EAER ICBE S 2
ELTWEA, Fr OMETTIIHUA L NV oI EEKRT T
T MARHNTOBILE KT 5 & WO REREH TV D 0 KR
FEG] D BB R THUR L N VO T 2R L TBY, £
TWEBBEOBRIERGE T KW L -b o LT L7z, TR
BloZ & BRSBTS - T L HERGIC HERIERTOMYS
AEEDILS POTS &, Bl I HUERE 21TV, UEREY
ERTHIENEETHL I EAVRBEINT.

EHICHRFOMAE LT, APOTS O H & 7 5 HEHUE
i, miik L7z Pt gAChR Bk ol G & H L% Z A APk
(GPCR ¥ifk) oMG-H RS T b. GPCRIUAIL, «o-
B7 FLF y&@Ekbutk, axr) vETF VI v
FARPUE 7 &0 11 FigEAH 2 2030 Lh L &AL POTS
FHERITAHZALIONTIET v 2R E L-FEE
WERVEHBDAT 2 LMERERERLY 2 — 7L v
FEMBERE 7 SR T UGS 2 B 720, POTS (ZHRE Y 72 4t
RTE VTR H 5. S SIZKE, FREZ - THUR
WERITZPHLEN TR, ABldal 7 FLFY) V5%
FARPUIR & MAR FUE DB T - 7258, BERERNDED
WMBEREERT 212, SRINELOMIRERT—5 D
ERPLETH 5.

AEBNL, AAG O CEMERLEBIEB L ORE L 72 B A
JERO O & D 0HiRI & LT POTS DFFER /R L, FEMRIK 7
GIERBENEY L, HSER %1372 L7z, POTS 75tk gl
THEOFI R H T D L) Bk, S 512 APOTS ot
ERBREES OEEM R ORET BRER L W2 B,

MEBERITARIHE L, BRTNE COLREICH 2 A3,
Mk, HEECTROHED THA.
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Abstract

A case of chronic postural tachycardia syndrome
with positive anti-ganglionic acetylcholine receptor (gAChR) antibody

Yuya Goto, M.D.?, Yoko Sunami, M.D.", Keizo Sugaya, M.D., Ph.D.",
Shunya Nakane, M.D., Ph.D.? and Kazushi Takahashi, M.D., Ph.D.?

D Department of Neurology, Tokyo Metropolitan Neurological Hospital
2 Department of Molecular Neurology and Therapeutics, Kumamoto University Hospital

Postural orthostatic tachycardia syndrome (POTS) is a form of orthostatic intolerance characterized by symptoms
such as lightheadedness, fainting, and brain fog that occur with a rapid elevation in heart rate when standing up from a
reclining position. The etiology of POTS has yet to be established. However, a growing body of evidence suggests that
POTS may be an autoimmune disorder such as autoimmune autonomic ganglionopathy, an acquired, immune-mediated
form of diffuse autonomic failure. Many patients have serum antibodies that bind to the ganglionic acetylcholine
receptors (gAChRs) in the autonomic ganglia. Herein, we describe a 39-year-old female patient with an eight-year
history of orthostatic intolerance. POTS was diagnosed based on the findings of a head-up tilt test, in which a rapid
increase in the patient’s heart rate from 58 bpm in the lying position to 117 bpm in the upright position without
orthostatic hypotension was observed. The POTS symptoms were refractory to various medications except for
pyridostigmine bromide, which resulted in a partial resolution of her symptoms. Her serum was found to be strongly
positive for anti-gAChR (B4 subunit) autoantibody (2.162 A.IL, normal range: below 1.0). Based on these findings, a
limited form of autoimmune POTS was diagnosed. After obtaining written informed consent, she was treated with
intravenous immunoglobulin (IVIg) 400 mg/kg/day for five days, which led to clinical improvement by reducing her heart
rate increase in the upright position. She was able to return to work with IVIg treatment at regular intervals. Our case
provides further evidence of a potential autoimmune pathogenesis for POTS. Aggressive immunotherapy may be
effective for POTS even in chronic cases.

(Rinsho Shinkeigaku (Clin Neurol) 2021;61:547-551)
Key words: postural tachycardia syndrome, anti-ganglionic acetylcholine receptor antibody,

autoimmune autonomic ganglionopathy




