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Current Issues on Type 1 Diabetes Mellitus in Japanese Children

Shigetaka SUGIHARA
Department of Pediatrics, Tokyo Women's Medical University Medical Center East

Childhood-onset type 1 diabetes (T1D) is a relatively rare disease in Japan. In our department, we have
around 50 patients with T1D. The Japanese Study Group of Insulin Therapy for Childhood and Adolescent Diabe-
tes (JSGIT) was established in 1994. Here, I will introduce the current issues surrounding T1D in the form of an-
swers to eight questions.

T1D is classified into T1A (autoimmune) and T1B (idiopathic). T1A is an autoimmune disease in which pan-
creatic P cells are destroyed by both genetic and environmental factors. Associations with HLA and other gene
polymorphisms (SNP) have been reported. The incidence of childhood-onset T1D is reportedly increasing in
Europe and the US, but not in Japan. Autoimmune thyroid disease has been shown to accompany T1D fre-
quently. Insulin pump therapy (CSII) is useful and has recently become popular for the treatment of younger chil-
dren. A carbohydrate counting (Carbocount) is recommended by international medical practice guide lines for
T1D. A smooth transition of medical care is required from pediatric clinics to adult clinics. The goals of treatment
for T1D are normal growth and development and self-reliance as an adult. For these goals to be reached, social
and psychological support is needed.

Key Words: childhood-onset type 1 diabetes, HLA, insulin therapy, CSII, psychological support
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Table 1 Clinical characteristics of type 1, type 2 and monogenic diabetes in children and adolescents

Characteristic Type 1

Type 2 Monogenic

Genetics Polygenic

Age of onset 6 months to young adulthood

Clinical presentation Most often acute, rapid

Associations

Autoimmunity Yes
Ketosis Common
Obesity Population frequency
Acanthosis nigricans No
Frequency (% of all diabetes Usually >90 %
in young people)
Parent with diabetes 2-4 %

Polygenic
Usually pubertal (or later)

Variable; from slow, mild

Increased frequency

Monogenic

Often postpubertal except
GCK and NDM

Variable (may be incidental in

(often insidious) to severe GCK)
No No
Uncommon Common in NDM, rare in

other forms
Population frequency

Yes No
Most countries <10 % 1-4 %
(Japan 60-80%)

80 % 90 %

Adapted from reference 1.

Table 2 Haplotype frequencies of HLA-DRB1-DQB1 among Japanese children with type 1A diabetes

HLA haplotype Type 1A Control Type 1A vs Control
DRBI-DQBI n=_860 % n=1032 % P Pc OR (95% CI)
*09:01- *03:03 275 31.98 138 13.37 2.19E-22 <10~ 3.05 (2.42-3.83)
*04:05- *04:01 222 25.81 134 12.98 1.43E-12 <10-1 233 (1.84-2.96)
*08:02- *03:02 83 9.65 20 1.94 1.01E-13 <10-1 541 (3.29-8.89)
*04:05- *03:02 35 407 0 0.00 7.05E-13 <10~H
*08:03- *06:01 10 1.16 62 6.01 9.35E-09 <1076 0.18 (0.09-0.36)
*15:02- *06:01 9 1.05 92 891 4.24E-16 <10-™ 0.11 (0.15-0.22)
*15:01- *06:02 0 0.00 118 1143 3.75E-33 <10-3! 0.00
*04:07- *03:02 14 1.63 4 0.39 745E-03 NS
*01:01- *05:01 25 291 40 338 NS
*13:02- *06:04 37 4.30 56 543 NS
*15:01- *03:01 4 047 2 0.19 NS

Others 146 16.98 366 3547

CI, confidence interval; n, total number of alleles; OR, odds ratio.

Adapted from reference 3.
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Table 3 Summary of HLA genotypes conferring susceptibility or protection against type 1A diadetes in Japanese patients

HLA Class II HLA Class I
DRBI DQBI DPBI A C B kD
Susceptible *04:05- *0401- *01:02- #5401 0697
allele *09.01- *0303- *08:01- (*40:06) 0597
*08:02- *03:02 0857
(*02:01) (*24:02) (*07:02)
(*03:01)
Protective *15:02- *06:01- *09:01- *12:02- *52:01 0.861
allele *1501- *06:02
*08:03- *06:01 0907
*33.03- *14,03- (*44:03) 0842
(*04:06) *03:01 (*04:02) (*11:01) (*15:02) *1501

(*26:01)

Genotypes shown in parentheses were statistically significant in the case-control study but not in the transmission disequilibrium

test.

Alleles connected with - in each row are thought to show a higher haplotype frequency.
RD: relative linkage disequilibrium. The susceptibility alleles DPB1*03:01, A*24:02, and B*07:02, protective alleles DPB1* 04:02, A*
11:01, and B*44:03, and the protective haplotype DRB1*15:01-DQB1*06:02 have been reported in multiple ethnic groups.

Adapted from reference 4.

\ZR$Y. %512, HLA DRBI, DQBI, DPB1 &fils
HLA 275 A1®D A, C, BIZ2oWTH MG
N7-4E5 % Table 3 1RT".

HLA O&BEETIZZNZHLLT(X Y Fvo
Mo EET ATl R L, —HICHES L
THEELRSTWI EDGHh > Twb, F#I2DRBI
HIET £ DQBI #{5F 1%, A% <, DRB1*09:01-
DQBI103:03 & Vo 7 EORMEGE (NTu sy £ 7)
OHENEZIZE L %5, HEEA 1 (linkage dise-
quilibrium) & (ZAEWOEFIZBWT, HEOERT
JEDXI LR T F 7R m~— 7 — (1) O
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DIFEDORAEE NTa I A T) OHENGEICE
e 2 HEMBRFENLBLE2 0D,

Ll OES CHBHA A OBIRICR > Tnb b0
AR IR E T A (Table 3). BEBEZMEE L
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DAz H DPB1*02:01 %°*03:01 DR 5-2R S/,
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PP HLA D EARMICIZ R > Tw B Hs, —ifdk
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HANICILES 2R BN T a5 L 7 ThbH 2
BRI,

ANVR T BURE BR I O W S E SR, A T20E T
WK 4%THALDITHRLY”, HRANTD 38 %& it
ENTWRY, NRA VR VBT R DT
1, 1A BBRE ORI OSAERIE, H3ak— b
(2008 4E) 703 KARICH L 15 AT 21 %, #4 ak—
I (2013 4£) 911 KARIWCK L 16 AT18%TH - 72",
— M TIE, AN L HARN TS E )
20~30 7D 1 L olzxt L, FRTIEH 2 %EH
ANDKERALETH - 72. GAD Pifk, 1A-2 hitk &
Vo 7B B CHLR O By EE 1 BRI % %
FELTWARWRAKTD 14 % L @R TH 72 Wb T
LIREPBINEBM TR WAL WS HLA 2850
WHEAIP T2 & 1 BBERIFOFENE) A 7 25 % 5
DTEENPLEEVZ L, —), #ERTPE—&
# 2 5N 5 —IIMEAUBTO 1 BRI ISED I T
40 %A L VI WiED H Y, FHEIILEIZE T O A
THLBRERNTOMEHHL 025",

1 BUBE IR 12D W T OIRE D GWA Study (47
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40 HHT UL EOEIET-HAEAS, 1 BB IRIE D FHE ) A
IG5 LB s TwS Y.
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Table 4 Result of genotyping of 63 single nucleotide polymorphisms

G ) Risk allele c
SNP erhezlsnfr?gc Otrt?é) %?\?g*g . people with people without OR 95 %CIL g.r\tzlcjg d
diabetes diabetes

rs231775 CTLA4 596/852 534/910 1.64 1.34-2.01 5.3E-05
rs3757247 BACH?2 416/852 355/910 149 1.23-1.80 0.001

rs689 INS-IGF2, INS, TH 847/852 881/910 5.58 2.15-14.47 0.001
rs11171739 ERBB3 242/840 182/910 1.62 1.30-2.02 0.001

rs6356 TH 642/852 625/910 1.39 1.13-1.72 0.026
rs2290400 GSDMB 273/852 236/910 1.35 1.10-1.66 0.037
rs876498 UBASH3A 326/850 291/910 1.32 1.09-1.61 0.041
rs763361 CD226 416/850 383/908 1.31 1.09-1.59 0.042
rs3087243 CTLA4 648/850 641/910 1.35 1.09-1.67 0.044
rs2816316 RGS1, RGS21 660/852 651/910 1.37 1.10-1.70 0.047

Adapted from reference 12.

IARI B H 4266112817 % 63MDSNPOT L v
B B R AT T 1, CTLA4 (rs231775), BACH2 (rs
3757247), INS (rs689), ERBB3 (rsl1171739) o 4
SNP SRR Z B IZ T2 R TH L L, 612
TH (rs6356), GSDMB (rs2290400), UBASH3 (rs
876498), CD226 (rs763361), CTLA4 (rs3087243),
RGS1 (rs2816316) @ 6 il SNP b R R 55\ H35 M
EZMBET LR THLIENWS LR o
(Table 4)™. %72, rs2290400 % & & etk 17q12-
a2l 2%, 5 A O RINFIEFN BV TOARIRN
PRBIEZEZRT 2 L Hh 5, 2O SNP OFRIEER
DB ASTRIE S 7z,
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JFEOERICHEE 35457 3 — A E %D FUT2
(Se) #a2—FF 2@z TH5.

—7Ji, HOVURREME® 5 @A SE 1B BEE O
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W&o T, BEIE, IRETI & v ) D
%",

BIZH T L BRERFORGIEH L2 TH 525 H
SRICHE R HIEYE T Ml OB 5% &0, oI
WE RO D% .
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TIH»?
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Fig. 1 How type 1 diabetes arises (Adapted from reference 16)

Persistent viral

1%, BERFERERNFOEVIZLELZLDEEZDS

i infection Diabetogenic

G.enetlc Intestinal enterovirus HLA class |

disease inflammation infection Initiation of PTPN22

s:sf:‘:;'at:sl Iltly Inflammation B-cell Overt T1D

- Non-HLA Early exposure Ac_celerated autoimmunity .Recur.rent viral

Genes to complex height infections

Dietary velocity Young age at
proteins seroconversion
High weight High dietary
and insulin glycemic index
resistance Accelerated

height velocity

Fig. 2 Progression from genetic disease susceptibility to overt T1D
The appearance of signs of B-cell autoimmunity is preceded by a proinflammatory state,
the etiology of which is so far unknown (Adapted from reference 17).
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T, EEBECOREMMICb 2HEHE R, db
BT O 15 AN 0 1 RUBE R % O 4F 8 F8RE 3 13,
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THIML7zb 00, Z0H% 1993~1996 4 1% 2.00 T
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SEPERIA T ZEFZE T D 1998~2001 4E D 15 A
D 1 BUBERIR DA BIFERERR 1, 2.37 TH - 72", /MR
PR € P R T ZE 553 T 0 2005~2010 4E @ 15
A 1 BB PR O 4F B S AE AR 1, 2.25(/10 JTA) T
Ho72?. INHOERN S, HRTIEILRIO#E &
HBE LT o 2 20 4R, 1 TUBE FR G O FE 2 5B L
TWb LTV W,

Q4. 1 BERFEOAIL, OBRRHBEZURTUV
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1 BB R R (1A R i HCRERETH Y, AL
REEF IR EO SIS HETH L 2 LIE, BEIC
1960 £E18H 5815 N CTw 5. Endocrine-Autoimmu-
nity (WW-BHCHIE) &) SEND L5, W
WIEEH I H CSIEREONRE 2 ) R »

M A Y®495 Ao/ 1B RE EE (BT
234 N, ¥ 261 N) TOMGETIZ, HUAIRBE CHUE
DFFTERH 5 EAMTIZ37%THDDIH L, 15~
20 % TIZ 253 BIZ b7z, Tbb, HURBRECH
ROBPERITFER L & bl 7z, 72, 5~20
RCELTOHPRTFL) ARICEETH- 7.
E 51210 L Lo HARBR H Chik o B B # Tl
A TSH O¥BEEO ERABH SN, HARAD
INBE RN % ED - BIZHT OO R T, 769 A
O 1 BEERFEZ DD B 172 A (224 %) HFEANRE,
N R o HORIEEFIRERZFO 2 &
ATRENTWABY,

INRRA 2 VBRSO AT, 10~15
RCHTRED 21 %, L THEEHED 3L %ITHIREA
Chuk (TG Bifk, TPO difk) »BtETdh o7z &«
PETIELD YR 2 & SRR AR AT\ R B iR O By
HRPEF LTz $hbh, 1EBERFEO N
H O IR R OB o iR EAR) 2%k

O Optimal group (HbAle<7.5%)
& Suboptimal group (HbAlc 7.5-9.0%)
m High risk group (HbA1¢>9.0%)

Proportion of glycemic
control groups, %
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1
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Fig. 3 Proportions of glycemic control for glycated
hemoglobin Alc (HbAlc) values according to the
International Society for Pediatric and Adolescent
Diabetes (ISPAD) criteria. The Cochran-Armitage
test was used to evaluate the p for the trend (p<
0.0001) (Adapted from reference 30).
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Hubhs,
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Fig. 4 Comparison of insulin therapy in Japanese children with type 1 diabetes in 2008

and 2011

Glucose sensor

Fig. 5 Type 1 diabetes patient with an SAP (sensor-
augmented pump) consisting of a CSII (continuous
subcutaneous insulin infusion) pump and a real-time
CGM (continuous glucose monitoring) sensor

T, HhAle D EMF /R OLNI2Z LRSI NTWw
5%,

INRA A IREIIZE ST R S K 800 A
TRX2% &, 2008 4E121E 2 M$TH 9 %, 3 MFTHA
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BGEETE), &BVIZFHEE T A » A ) Y {EASRE
(subcutaneous insulin infusion : CSII) 23#¥§mL, 2
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CSII @i & LCid, #PNESEE (multiple daily
injection : MDI) # H\»"C % HbAlc 2523 L 2 W
GR, HRERIMEE AR 3556 & %57, &IETIE,
FLARICBIT B EHP ML Tn 5.

201542 H2*5 ) 7 )V % 4 & CGM (continuous
glucose montoring) & A4 ¥ A1) YRV THREHKRL 7z
i TdH 5 SAP (sensor-augmented pump) 25 H A

T ABAE X 7z (Fig. 5, Fig. 6). CGM & (&3
BRI FOREHRHR O 7 Ky REZET 5 3
DTH5DH. MFEHETEHTLZ L bH DA, MM
DEFZBL, £ 2 VBRI THI ED
TELHDTHAY. SAP Z/NE 1 BB EBE T
DI P —VOUBRICHHTH S LI
TWwh. 727201, METRE I Va—RAtrH—%k
B IC2E2E Lkt 5 2 L 3L v, A & RERIZ/N
WBIZBWTH, HbAle DUEREE X £ v — 0%
WEWHEO T A L {, HbAlec DYGEE L v v H—D
FAERICHED D B &\ ) 0% v, SAP Z/h R
T LT LIBELTIELRWY, VT IVFA
2 CGM OFHIZ & ) B, IRiEH ORIMLE DA %L
MWHE I NS, FRICEERIMEDOZ W TlEAH
Thb. METIEIEERANL D REZED QOL O
FIREIENE L EDLRTWEY, % - BHEYT
XSAP #ffivwC %2 LHbAlc oS FELZ2H D H
57, FiEybCId, ISR BB A &)~
HEADPHIEEND O, Ly H =) a— 2l
LHBIRHECRBES V2 V2B EL T NS D
(closed-loop) b BF SNEH SIEO TV A, F 7z,
BT —offin ECEESET D, mEEHCS
MR X BHIEBRVEOAR Y R 5 4 THRFESI T W
%Y,

AVA) YRYTIZ, INHhSESHICLR S
W I b BbNEA, WMLVER), 243V
Tl ERAT)BECENTLENHLTHALI L,
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Fig. 6 The daily glucose profile of an 11-year-old girl with type 1 diabetes using an SAP.
The mean glucose value is shown by the dotted line.
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