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Two Japanese Sisters with Methylmalonic Acidemia Showed No Symptoms in Infancy
but Presented Repetitive Vomiting in Early Childhood
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We report two Japanese sisters with methylmalonic acidemia (MMA). Neither showed any signs of meta-
bolic decompensation in infancy. The elder sister had presented with repetitive vomiting since the age of
three. and the vounger sister since the age of one. At the age of one year and eight months, the younger sister
had her third episode of repetitive vomiting with disturbance of consciousness. She was diagnosed with MM A
after urine organic acid analysis. The elder sister was also suspected of having this disease, which was subse-
quently confirmed by urine organic acid analysis. MUT gene analysis revealed that both had compound het-
erozygous mutations of p.G380E and p.G648D.

Some patients with late-onset forms of MMA are asymptomatic in the stable stage ; however, stressful
events can trigger relapsing episodes of metabolic decompensation such as vomiting. Physicians should con-
sider screening for inherited metabolic disorders such as MMA in children with repetitive vomiting.
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SEMDA 7 MU F FERE TIESICE ) BEFfrERTx 7
BREESA 2V VILfE

FAFERE > 7 —/NERY, RETILISREERY V& —/NERE - SRR,
HEERENEESARRESREDNERY, B BUHER

MR ORRY MHE RS kE =
I B W OBARRY BE B
MR IR K EZY BE R

G

JeRYER A ~ A Y ¥ I (congenital hyperinsulinism, CHI) i3B B #IIEH S D4 v 2 Y v &
I X B RIVEHEIYRE T, REENTVIERED Y b K F ¥ ANVBEFERIE b EEDN
BV EEEREMICEEINRERS I, S1LICYTVEYL FR2RRL, FEFREDES
R EFHRA L [“Fl4luoro-DOPA PET 12 & o THZARE (BFE, °FAM) 2XAL, Bl
TRIERGUBRM LR L T2, L2 LN ORI ESSIT 100% T2, BHICITetE
PHRBIELHY H 5. SEBRLIETZ PUAF FEBEETERESCE) EHERTEBREL I
TEIEAZERL:. FRREBOBRAOBREIHTHS. BEERIREERICY TV EYA
FAREECHL L BWT S, BB 172042 M4 F FigE2 W8 E 1250g/ke/H TR L7
BAZFHAET ABCCS DAEHART U VD BITTF ¥k v RAEE (c2506C>T, pR83GX) % 0)E
BB CHI AR &7z, —7F, B 52 ICERLZ PET RETR T ABSRER S, 2
P LA F FOWBBREISPRO CTRIFC, BERAZEA) ERHPENAEENLAETH o 1n
20, FaReiRL:. COBRBRICESEZERL, T3 LA ORN -2y —F
EBIML, 3M3IPATHREPILTEL., DEFAOEENDL, L2 L EED CHI BETII,
RERFEPRBRENTLFZ LA F FERETENRRTTAMMENCH 2 BB THLEE L

5.

17— I ! congenital hyperinsulinism, Kan5 ¥ 2 NVEEF, 42 Pt FF,

LR TSR v 7,

¥F-fluoro-L-dihydroxyphenylalanine positron emission tomography

(*[F]-DOPA-PET)

w8

BREBA v A1) v (congenital hyperinsu-
linism, CHD &, AR > OADRBICHEL, #
Btk - BEMEORIMEEZ k7T F G BEERSEE
ThaHY. EFE, BROFERETHFHHEL, FTH,
JEBMIIRIE EoD ATP BSHEA ) 7 & (Kaw) F % RN
TR T 58EF (ABCC8 & KCNJ11) OEENED
BENE WY REMERNICE, OFABE BRI
KAEN, BE Kae F ¥ DNVOBEBETERNNF— R
¥E-fluore-L-dihydroxyphenylalanine positron emission

(CPRE 224212 F 20 HEH) (FRE 2345 H 11 HEH)
ARIEERSE © (F651-2273) WMEHEREHA—7—I]
PR A ER L ¥ —/NERE W OB

E-mail: kskmatsu@s4.dion.ne.jp

tomography (®[F]-DOPA-PET) (= X U SR 2w
TEB Lo,

2006 12 CHI O BB R OB VERN TR E L
T3, BREZMFEOMEEZZIT, 2010 SEEEE
WCEDWERERTA Fo4 vaRgEshi?. &
DEENET L, U AR TRIEIEEIARIC
T, SHICHIBATZE L& BT 2 s h,
BRETERANICORESZEHMIERSL T
B Larl, ThODFEHZIEMTO LS ZMEN
Bhb. 1) WEOMEMO®RER, “[F]-DOPA-PET
PHER I N TV B9, ERiTE 5 ENERIBEL
Twb (ERPERRET 1 EoM). 2) PET RES
BIEFHREERP LR SN HER & O MEI I3
Masdp 5970 3) HrAERMOBBIRTIZERGTH
D, BCEEEIOREY? D BHEIAHENS S, F
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7z, BFEROEED LEHS Y. 4) SEERTHE
BEANTWLEBBONBEFENFEMOZERTE 51
FiE, DAETIRED CTHRENTH 5.
HETSHCEE T A FREOMEL L, CHLERERER
B L HRBRT AT RO BERATH LY L
b, RICEFEEHEEShBENTH-TDH, 07
L ORI Clale C EBIRER e T 5 2 L&
ROV EobEZONSL SHEFEAIL, KT ¥ 3V
TEFICATOESE - F Yy Y AERFEDOLN
ZDORERED SRR &R S vz CHUE S 2 25
L7z, AIEBNE, 42 b LA T FORRERE TS Bk
TEHELAER FMEE#RTE, »03FERICIER
ARSI HITCEOT, FORBEMETS.

T #

FERY R FRER H i 0. E 36 0 H, RIE.

EFR PR

FIREE - g7 L. 7R 60 mAUTREL T 2
BUBE PRI

BURIE  7EMR 39 B 3 H, FE 2812g TRIEAHT
I (WAL, ERSKBMRICF 7/ —Ee i)
IEFPIRFEVEDS B L, ARIpE (<20mg/dl) &3 L,
REABLRoT

A BEREHE ¢ RIR 36.5°C, BR9E 145/, FHILIEAH
AU CRETEIFIR % SR 7z. BHERRT, DBSRMICE
Ehbh. FEFBEL. OBEA, BESICEERZL.

AbEtefEl (B 1 BB - ABRRBREBDIS, 20% 7 FY

WOBEE NI - AORHEE B L2, MEEZ
EBICEDDIZ TV a— A EEE D 80meg/kg/min
FLELTAEERAROEMMEIGBIE L. 3EOMm
BE - A YR B R RBR I 5 T M E 25 <20,
42, 4dmg/dl OB, MEA ¥ AU Y EIZE 4 31,
79, 196pU/ml & BETdH - 7. 38 15 % 0.79
mmol/L, 7% b EEER<I100umol/L, ¥ Fua F ¥
B2 <100pmol/L, 7 ¥E=7 79ug/dl & WFn b IEH
HWENTH o HENI~21C FO a5V Y 5me/
kg #EEL2ESART, A2 vy Ty (W
HAE 300pg/ke B2 TS 2B L ChEEDY LE%
Biz. FVh IV IEE 20ug/ke/hr THEEEE
BiE L7, HE 625V T7VEA FEEB (10~15
mg/kg/day) L7225, HELTIEHTH oz H
21 TRl BB ITH2GAZ P LT FORK
TS (15ug/dose, 8B R LZL A, M
FEMEIZ—E 300mg/dl £ TLE LB EBIFZEG%
D, INEFREABICTVH TV EEERE L (B
32) L, #7 bUAdF FEHOE TESCIEEOZ
FEMWIEL:. 77 M NodF FOFERICHL - T,
BEEESECTAREZY, TWMAKA VT +—4F
oy beEl BRBEOEE Y HWIC, H#lw54
Mo 1 BERBICHE SN T ARFRETENR Y7
(Mini Med 508™, X F M=y 7#8) 12 X 5 H6E
TR EEAL, 125pg/kg/day (72ug/day) DETH
i 71 ICEE L.
BEFHRERERE WHEICA Y74 —AFa ey
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2 EBESHH (A) LEBE2ERIPA B) Wi L7 BEfluoro-L-dihydroxyphenyl-
alanine positron emission tomography. BEOEBHIZIH o -4 WEBEARE G

17T, EEFRELERL. FEImY) o8k
M55/ 5 DNA #HiH L, SURL & Kir62 22— F
T 5T (%4 ABCCS, KCNJ11) &Lz v, T~
gV =4 viuryBERLETOE— % —E% polym-
erase chain reaction CHIE L, EEIEREEEL
& =AY ABCCS @ exon 21 12 R836X (¢.2506C>T) &
TANEI AL TLDONTOBESEEREZRZELL. &
OEBRBZXBHETH o7 BE K DHHFDOT )
WERZETAIHARBVOTAMZRL, XHEHEKTY
WACEERD S H 1T, [EEEGICHEE L/ -BEEED
Kare B (11p15) OELMb 2 HE GBI ET 5
T VI gy ARRER]CIE BT O MR HURIE &
N7z DLEOREEIZAE 32 ICHBE L, BEERE fie
T, AEFL CHI LIEES T S iz,
“[F]-DOPA-PET #% : £# 50 H (H24A) L A%
28 9»A (W2B) 12, ®[F]-DOPA-PET %#4T- 7.
M E G EHICE U 72 Standardized uptake
value (SUV) ZEEE, ##E, BHO 3P THET S
&, 5 » ARSI, FEER 54, k5 44, BE 64 T,
AEB 2R ODAOBERERCD, BEE5.8, MREL 4.9, BE
61 L 1FIZF—THh o7z, Otonkoski b DEHE (FX
SUV/2 7 H SUV AT 15 Rl CUE AR P2 E Tido
b &, MEMRAED 64/54=118, 2EEBX6.1/58=1.05
TWTNRD T FEABNCHEE L7
FRkToE (K1 TE) @ BB CIEES
WX AMEEL, JOMARICERE, BRETAK
BEWET 2 L) ICHRELE. 27 AT FiREE
1, BEBEH6PHAZITEEYT. ZOMEKEDNHE
IcEvs 72ng/kg/day 3 CIRETE 2. T OEIC,
#[F]-DOPA-PET WA R L, #E S h b
BAERETHREGREIA K22 mMBICHEL
7o, BURBRCEHERIF R0, SRBEBETIER S
7 ML F FICXBEEOHEEZTBIIFELL.
A6 h B LLRE W, B EAI 2L AT M {E 2% 70mg/dl

DEZMERLTWAZERRALLRYEDL, 1PATE
247 b LA F F0lpg/h (24pg/day) 0% BZIC
HE Ll HAEVEATEBEOFPALR R R, &
EPLEBETITLEBRIEISOMER 2B CHIED
BERE L eh o7z REEMDHEES T, LEONA
T 52ug/kg/day, 2% 04 A T 20pg/kg/day 12
T&7z 2855 F T08ug/kg/day (T E L - E )
5, BIEETICEEEEYE ORIMEER (45~60mg/dl) 4%
HELUEDZ, SIS LT, REICI -2 A7 —F
05g/kg #BM L7z, DS MAEE L 70mg/dl L
LERERTE, SBEOPATEH LT FrEal
FIEC& R, =V RS —FEAF 7 P LA F Pk
2HATHETEL FORIPAMBEREDED
TARIMAEIZFER X T, FITEBIE 1208, &
XIS PHAT3IBMIERBLAFMK R L28ES
A MIEE (B2 - &8 DQ : 106, 340 - it DQ :
80, SFE - H&MEDQ 1 95, A DQ 1 94) THhoiz.

ETOERERT 22ARIZ, Z oI Y&H (003
mg/kg), BOT PR T A M (175g/kg) %17
Pz. VAT Y ERTIEO, 6,15, 30, 45, 60, 90, 120 4
I, I FE (% 4 82,118,146, 118, 72, 60, 71, 72mg/dl),
4 VA ¥ (% 433,178, 11, <05 <05, <05,18,
1.1uU/ml), C-peptide (% 4 0.6, 2.1, 14, 1.0, 04, 04, 05
05ng/ml) e L7z, ML EEHBANTREL, 4
Y AY v & Cpeptide Z@EFIGERE 2ol F
7-FEBRTEER (0, 30, 60, 90, 120, 180 412 HRIL) TH,

MyE (% 4 87,124, 151, 141, 129, 132mg/dl), £ ¥ A1)
v (£450,68,38,156,21,66uU/ml), C-peptide
(%% 07,17,26,26,26, 25ng/ml) 1T hnd ekl
TIEEHBENTH 72,

£z F

TAE, A7 LA T FORRESICE Y R E
#TE 72 CHIER 2 i L7z, CHLIZN§ 2 B O
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7 ML AF FIZX BB, 1993 E0 Glaser 5@ 8
PIOMEIHBY, ZDH b4 7 bLFF FERTHIIE
561C, TEMIIPAPSLSEE6 A (hkfE 3
BR1»A) LIBE,o7% LA L5HIR 2 HIIZRFT
BEA)ERMEHEEN, 28427 P LA s Fk#
VTVFFA FICLBEBRBLET, HFHBERZL S
BERPSPEGREPAT) TETVWAEDR1IHADAT
& o7z 1993 4F Thornton 5 b 16 PlOEEEE %+ H
EOLTwBD, EPbE < QER), 14801
BRTHERE L T2 4ERO S b 3FNEFERET, B

D 1B 20pg/kg/day OBHE CHF SN TWE &
4 Murakami 5%, 4SEBOT 7 P LA F FOETE
HOBRITERPIETEEAZRELTWAED, &
BTPRDL 2EMPLERIC L 2EBH 7 FyER
BWefELTwa, DErs, $HABERL, EEHO
BEERSZLELST, 727 AT FEHEEOA
T, 0 3ERITIEWE BLICFILT & - AERIIE
DTEERERLEZ bz

ERO I ICHERAIBD TH RN & &, B
Lo THRALERICKE RHENH LI 0D, HE
ORI ORESHETH 72, FBeid, ZEH
HOBEWHIANIEELZ BETE=F—FAZ8ICL
D, EEEEORIE L BMZERICED, 0, 1 94
Z0lpg/h TFOLBOTHEIRHERT A FEEZ Lo
o, 1EERHECAREET C—RICHEZRTH
CEPLREBEESN TR, BEALPIEGERZL, E
PUTIG T, BHEEPEZ AR 2BV ThrDFES
R el vneBbhi.

FREGID &) CRIETFER /LS LEREFLE
TEDBAHDZALIZE L, Kassem 56713, HHBELXS
FIVCREBENICHRET LT 5, 5 IIEBRERTO
BHIRAD 7K b — Y ZADEE&7S, IEHHEE B L, &
BIPADBICERCENLTHAEZ L2 BE L.
A ORGP TIHHHEITRET LTS, Edhik
BOTNVH T VERRT FyERNT, IERA » 2
U OBRBIIEEBNICEE/LLTWwAEZ L 2FEFL
7z. L2L, CHLOEEEST 7 P LA F NIzt 5
RIS 7213062 R T & AR, WRIERT
WFHTH2ETIEZE LW, BEFZHICBNT, W7
DV F ey ABERTCHIBACREEENE VWL
EESNED, ZRUNOBREFEECOTIIHE
TH5H., WMAKEL SO ZERIEED S OFH S HiE
Thbd., — I, CFARLYBITEOF ISR
THEMIEWEHFESNITVEY, DEsBeL, &
BRI CIERRBNET THh o -BA L LT, #ETR
BEIDVEEAICEES L2V EDEZRITETH -7
B, EREBATLTCHOTCHETSE 22 Thor.

7 M UA T FREPICIZSEOrOGE ABERE S

HA/NERESHERS 8116% 5595

NTW»5, F11iE, ERERBLLHEDS % - JBRD
BIEAY 5% 5%, REBTIEEH L2 o7 T
FEAFHPLRBIBEEIN T2, BERTEIED
insulin-like growth factor (IGF)-1 (136ng/ml) & IGF
BEER-3 (203ug/ml) VTR LERELTH Y
B EWE+12D @ H» 50 F WU & E 02
score : +0.7) THolz. 82120%, BEPICREICHE
BRNRDGUL T2 2 DD B, WEFATIIZD X
I R LHER R D 2 o7z, BB, BEHEORE
FEFERICBIAREDOZA L AICHEET o LE
BHaH"Y Larl, REMIEEOEEERPESD
BHORBEAOLEL R, 3HEOEREAMRE
BErOANERZ L 1 H 1 EEREOMENE D ADOFR
THolz7zd, MBOWIIN BT SN
FEFITIE, HEMLHERT HRETFRED, SR
B, PETREPORERUTABER R EE2TD
7z. ABCC8, KCNJ11 EEER O B A HE 2 WFgeis
RIZBWT, WA 2 gold standard &35 &, PET
MEOEZEIZRFTE T75~93%, 'F ABT
100%%°, BEFHRETIIRARETII~100%, A
EITE2~64%™ L HEMTIXL D&MD S, 2hbo
oD &E, AEERPHREFEOMEIC X 2 Wk
B, —H T, MSE/BETRE/PET RENL TS
HREICH BRI LT w3 d D472 nwmom FesEf)
DI, BETFEECTRHFE+PET BETU T AR
PHESNBE, 79 Y AOKBEMECIIERD
RERRENZ 10/27 (37%) CU T AR ThH oz L ES R
729, L7§>L;hc‘:bi?ﬂ‘ﬁf’€fn‘9&:. I Yorifuji 5712,
FIICBIT BHREE A Y 2 Y ILEOBET BT+
1T, F 8 iz 10 FCiBEFREI L 2 Bk -
CEABEDOHEDFHPET LV FEHTHLZ L5
HL7. HEATIIPET BMOMEESEN TOH
HLVEWERE LT, FREFATIREERKE 2B
FREFS VI L, Fhtho BB chENERE
PEWES T, BEOEFEEBTORYALE DT
YESAMEORILL WHESESHB L, RHEEL
TV, FEMATIIEBEOMEEIZTE 2 WIS, B
BEMICHEA SN T TOIAERZET HEMD
H I R R ERO A B LRIk
IET&D LiRESsE.

BbHUI

GEBEA I, 7 b LA T FEEE TES TR
BRL, COBRTLITBREHILTE L CHLEM 2
FLz. MREEHERED 2, MoERER
SEMDIGRPICEER b 2 HEHRFTRB L.
FECIOERY» S, BITHFHEESNS CHITY, —
BIREBBIRZHITT A0 TIEE L, KSRFR
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Fzidwiz, HEEREAEESKRESFRPHRELE L
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Three-Year Treatment with Continuous Subcutaneous Infusion of Octreotide Successfully
Managed in a Patient with Congenital Hyperinsulinism without Pancreatectomy

Kousaku Matsubara”, Tamaki Wada”, Tohru Yorifuji®,
Michiya Masue®, Hironori Nishibori”, Ken-ichi Isome”,
Kazuo Yura”, Hiroyuki Nigami” and Takashi Fukaya”
"Department of Pediatrics, Nishi-Kobe Medial Center
PDepartment of Pediatric Endocrinology and Metabolism, Osaka City General Hospital
¥Department of Pediatrics, Kizawa Memorial Hospital
“Department of Radiology, Kizawa Memorial Hospital

Congenital hyperinsulinism (CHI) is a genetically heterogeneous condition, and recessive inactivating mu-
tations in the ATP-sensitive potassium (Kare) channels in B-cells are the most common cause of CHL Histologi-
cally, there are two major forms ; diffuse and focal forms. According to recently issued international guide-
lines, oral diazoxide administration is a first line treatment for both forms. In patients who are not responsive
to this treatment, further investigations are required for the putative histological diagnosis ; genetic analysis
and "F-fluoro-L-DOPA positron emission tomography (PET). Patients with a focal form are recommended to
undergo partial pancreatectomy, preferably through laparoscopy. Despite recent advance in these diagnostic
modalities and surgical procedures, treatment of diazoxide-unresponsive CHI remains challenging. Octreotide,
a somatostatin-analogue, is a non-surgical alternative therapy, but there have been few patients successfully
treated by octreotide alone without pancreatectomy.

We described a boy with CHI, who achieved spontaneous complete remission after 3 years of octreotide
therapy. The patient was diagnosed as having diazoxide-unresponsive CHI soon after birth because of inappro-
priate hyperinsulinemia in the presence of hypoglycemia. Since day 17, octreotide was initiated at a dose of
125 ng/kg/day using a continuous subcutaneous injection pump with good response. Genetic analysis showed
paternally inherited monoallelic mutation (c.2506C >T, p.R836X) in the Kar channel gene, ABCCS, suggesting a
focal form of CHI. Inconsistently, PET studies performed at 5 months of age suggested a diffuse form. Because
the patient responded well to octreotide therapy without any adverse effects, and additional interventions
such as gastrostomy or frequent feeding were not necessary, the authors continued subcutaneous octreotide
treatment. The infusion rate was slowly tapered by approximately 0.1 pg/h every one month. Three months
before cessation of octreotide therapy, asymptomatic hypoglycemia appeared, but it was resolved with corn
starch intake before sleep. Finally all treatment was discontinued at the age of 3 years and 3 months, and the
patient has not been complicated with any neurological sequelae.

We concluded that long-term subcutaneous octreotide injection could be an alternative therapy, at least in
selected CHI patients even when diagnosed with the focal form.
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