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Human Leukocyte Antigen(HLA) Genotypes and
Thyroid Autoimmunity in Korean Patients with Type 1 Diabetes

So Young Kang, M.D., Chung Ho Shin, M.D.", Sei Won Yang, M.D."
Myoung Hee Park, M.D." and Jeesuk Yu, M.D.

Department of Pediatrics, Dankook University College of Medicine, Cheonan,
Department of Pediatrics’, Department of Laboratory Medicine f,
Seoul National University College of Medicine, Seoul, Korea

Purpose : This study analyzed the expression of HLA-DR and DQ genotypes and anti-thyroid auto-
antibodies|anti-thyroid peroxidase(TPO) and anti-thyroglobulin(TG) antibodies] in Korean patients
with type 1 diabetes(T1DM) to investigate the susceptible HLA alleles to T1IDM in Korea and the
prevalence of thyroid autoantibodies and their significance for the development of thyroid disorders.
Methods : A total of 59 Korean patients with type 1 diabetes[26 males, median age 13.7 years(range
5.7-29.9 years), diabetes duration 7.6 years(-1.7-22.5 years)] were enrolled in this study, and 200
healthy Koreans without a family history of diabetes were selected as a normal control for the com-
parison of HLA genotypes. Seventeen patients with anti-TPO or anti-TG were followed [median
duration 3.96 years(l day-10.7 years)] with measurement of anti-TPO, anti-TG, Ts, T4 or free Ty,
TSH levels and physical examinations. HLA-DR and DQ genotyping were done by PCR-SSO, PCR-
SSCP, PCR-RFLP and PCR-SSP methods.

Results : HLA analysis showed higher frequencies of HLA-DRB1'0301, “090102 and DQB1°0201,
030302 alleles, DRB1°0301/°090102, “090102/°090102 and DQB1 “0201/°030302, “030302/°030302, 0201/
‘0302 genotypes in T1DM patients compared to controls(Pc<0.05). Fifteen(25.4 percent) had anti-
TPO antibody, 12(20.3 percent) had anti-TG, 17(28.8 percent) had either autoantibody and 10(16.9
percent) had both autoantibodies. No clinical or subclinical hypothyroidism developed during follow—
up after the first detection of anti-thyroid autoantibody. There was no significant correlation between
thyroid autoimmunity and gender, onset age of T1DM, and diabetes duration, respectively(P>0.05).
Conclusion : We thought this unique HLA-DR, DQ allele distribution might be an important factor
for the low incidence of T1DM in Korea. And a high prevalence of thyroid autoantibodies in these
populations suggests examinations of thyroid antibodies should be performed regularly. Optimal age
for the initial screening and the frequency of re-screening for associated thyroid autoimmune dis-
eases in T1DM remains to be determined through prospective follow-up. (Korean ] Pediatr 2005;
48:624-633)
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164 ool Al 13 Yuyoz Awle 45 F 44
s AL AR 598e BATOR SHUx, HLA A4
o M fa A 19 Fuwel el gl 2008 44

gxzrez sk Al 13

o
[} a1 1o
-~ » y
betes Association®] Fx¥ A@7]F=7] w2 g9 mold

1) HLA-DRB1 % DQB1 REAIHS| 24

oA s AF sk & IA(EDTA)7 E0lJde &
7lel He 3 2500 rpmeE 1087 938t 48 AlAs
WY A3 (buffy coat)s FH3ke] QIA-AMP DNA extraction
kit(Quiagen, Hilden, Germany)& °]&3}e] DNAE F&3 &
LRFEAR QY 3R, olF dA AU Ropd wrhH
-70Cel BEasAt7 HLA f3A 248 Aldstdth HLA-
DRB1 fd#&el #42 Dynal RELI'™™ SSO HLA-DRBI
typing kit(Dynal Biotech Inc., Lake Success, NY, USA)E
o]83t9] DRBI exon 201 ths] TFaAAAN-S(PCR)SE Al¥
ato] d#e] o= i ¥ Bannai 50 Al@E WS A
43t ZF ol wel 53 primersE ©|-&3t9] PCRE A%
HAAAA  A7195(PCR-SSCP)S  Fo2H  o]Fox )
HLA-DQB1¢] #3438 #4e QBIP55(GATTCCCCGCAG-
AGGATTTCG)® DQB1-C(CCACCTGGTAGTTGTGTCTG-
CA)ZE DQBI exon 29 d193l= DNAE FEAZ & Hosg
2(MspAll, Hae IDE &2} 1719% AA band®] o] w
2 771 #oZ YFAJATHPCR-RFLP). PCR< Perkin Elmer
thermal cycler(PE9600, PE-Cetus, Norwalk, CA, USA)E ©°]
4381931, Park 57V°] AHES Wow itk & PCR-RFLP
Ao wil 7o Uie & 1, 5, 6, 792 QBIP23(GTCGT-
GCGGAGCTCCAACTG) ¥ QBIP55 primer®, 2, 3, 4w
QBIP53(TCCCGCGGTACGCCACCTC) % QBIP55 primeri
Al DNAE SHAZ oW, dojxl DNAE #d7|9Este] &a
AE A9 bandet HluLgho 2M A5 THPCR-SSCP).
olf DQB1Y wWHAFHAAZE 028 & A= DQB1
02genF(AGCCCACAGTGACCATCTC)SH DQB1°0202R(CA-
GCTGTCTCCTCCTGGC) primer® THA FEZAIZ oM 2%
agarose gell HW719ES AlA band®] %l w2 DQBI

o
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02029+ DQB1°0201 & &3ttt
2) AN JIs ZAL 2 MMl Oist XDFEAQl &
thyroid peroxidase(TPO) &Al, & thyroglobulin

(TG) Al Y & TSH =2 AIIEHe sH
509 Al 18 F=W 59 AU TSH, total Ts T
T free Ty 9 ErE L/\]_quitnoi %x%s]—oizyq 2HAFA 7]
=g HAI A, @Y TPO 2 TGO Wd A7kaArt e
A WAbEe W o 2 Zxaoiu} gHU TSH % Al g =
VA A 598 #Ak F 1 39l disA
gk Al Ik TeE RIA k1t(BRAHM§, Berlin, Germany)&
ol 43te] A3, T,s= RIA-gnost "T«(CIS bio interna-
tional, free T49 RIA-gnost MFT,
(CIS bio international, Cedex, France)E ©]&3itt TSH
S Wigt #7kekAl= TRAb RIA kit(RSR Ltd., Cardiff,
UK)E o] &3t TPO % TGl it A7tgdAls Al71e] u}p
2t AL ol Zolzt ot 14 F--$-F W (indirect he-
ool &, WAHAH S o]
79l RSR(RSR Ltd., Cardiff,
T 03 U/mL °| ®+ HENNINGtest(HENNINGtest,
100 U/mL °]3d A$5 o=

Graves

=
FEE

Cedex, France),

magglutination) &=+ 1:100
43 AEeE kitsE A

UK)=
BRAMS, Germany)Z%

Table 1. Number of Korean Patients V&iith Type 1 Diabetes
according to the Age of Onset of TIDM and at Study

Number of patients(male/female)

Age(years)
Onset of T1DM At study

0-5 6(5/11) 0

5-10 25(12/13) 6(1/5)
10-15 17(9/8) 31(12/19)
15-20 1(0/1) 9(6/3)
>90 0 13(7/6)
Total 59(26/33) 59(26/33)
Mean * SD(median) 7.7+3.3(7.7) 15.41+5.3(13.7)
Range 1.3-15.8 5.7-29.9

“T1DM, Type 1 diabetes mellitus

FAAE 9@ 2rrA

Eaii=

3) Zu 24

HLA $448e] wag 98] x° test(two-tailed)E ©]8-a}
93, HLA F323e W=7t 5 w7 wjo & Fisher’'s exact
testS o]-&3Ith w7 Al 18 G e AF o
TAL A%, AT AA Gl Kzl A S sy
A3 one-way ANOVAE o|&3ldtt. & FARAS SPSS
115 ¥ GraphPad Prism< °©]&38t9x, ®4¥E Pgkel 0.05
oA u BAHCR fog Aoz st Pakel A (Po)
< A A" BE fAAF] TR FE Hole TEE,
odds ratios Tl 9101 H] Lt °F Ugs we
Haldane®] ®@4& &

K3
A 71 AAE AgE 599 o] gt 26, o=t
3oz JyulE 1:1.2701%0ch &xpe] A 18 dxrie] A
wAg 2 77A1(1.3-1584D ol 3 AZbA KRR A3A
H A7 AL 13.74(5.7-2994) 01w, A 18 Do
2 oAare FRE g AR Y ded fR10ES 76
d(-1.7-225) 1 Ak TPO EE TG & A5 2 A
71 % 85Hl o]i A1, o zfel| A

= maiD}(Table 1,

2. HLA-DRB11} DQB1 |AXI9| £4

18 9x4 32 & FolA HLA-DRBI
2 439 XNt A #EJa 598 EFolA HLA-
DQBH R BAE Aldatgon olE Yol #AH
U HEHe] gle el 4439l 20082 HLA 3z Axtst
H| W3} THTable 3-5). HLA-DRB1 -4} &40 4&= A 18
Py xS0 HLA-DRB1°0301, 090102 thA-FA=7F 4

Table 2. Clinical Characteristics of Patients with T1DM according to the Status of the Thyroid Autoimmunity

Anti-TPO antibody

Anti-TG antibody Anti-TPO & Anti-TG antibodies

Total
Positive Negative P Positive Negative P Both positive Both negative P
No. of cases 59 15 44 NS 12 47 NS 10 42 NS
(male/female) (26/33) (4/11) (22/22) (3/9) (23/24) (2/8) (21/21)
Age at T1DM 77 85 7.6 NS 9.3 75 NS 9.3 7.4 NS
onset(yrs) (1.3-15.8) (3.7-12.8) (1.3-15.8) (3.7-12.8) (1.3-15.8) (3.7-12.8) (1.3-15.8)
Age at study 13.7 12.8 13.9 NS 12.3 14.5 NS 12.0 13.8 NS
(yrs) (5.7-29.9) (85-18.8) (5.7-29.9) (85-21.2) (5.7-29.9) (85-18.8) (5.7-29.9)
Duration of 7.6 5.6 8.3 NS 5.3 8.3 NS 3.0 8.2 NS
T1DM(yrs) (-1.7-225) (-1.7-126) (1.4-225) (-1.7-10.1) (1.4-22.5) (-1.7-8.7) (1.4-225)

NS :not significant, Data as median(range)
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gatol At BAHoR ouglA =L WER Vel 53
HLA-DRB1°03012] 7% 95¥19 odds ratioZ® X5
HLA-DRB1°0405 WRFAAE Gt 2 e
Ebal odds ratio® 2.8(95% AH 7 14-59)& Hon)
EAXeR ouE Holxx Rk ¥WHH HLA-DRB1°0803,
1202 dHFAAE Al 18 dxd @xEclA Aol uls)
A veRg weldalE AARES oy, AR R fodE
Holx = ¥3ATHPc>0.05 Table 3). HLA-DQB19] #dA
EAol M+ HLA-DQB1°0201, 030302 th#HFAA7F A4kl
HlE]l A JeEbda, 53 HLA-DQBI°02019] %% HLA-
DRB1°0301% #HE+3dS HolwA, 10v19] odds ratios =
AFATHTable 4). H3 BAHCZ {FosiAlE Fshol=
HLA-DQB1°0401 tl@FaA7t B ExfrolA] =& NER
Yelytel vk HLA-DQB1°0503, 0601, “0602, 0301 th#&-+
AAE B Aol A AA vEbgor, o] F HLA-DQBI
0601 HEFHAAE BAHCE fFolds B wWoAds B

FATHTable 4). °I& HLA-DQ A1 9l Y& ofn=it
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A7 B el Al 13 P IREAME Bl
99 ofwlizAto] aspartic acid’F obd Wl Al 18 2
8 7} Zoltta ©AH o WE £ §leS HoF
ACHTable 4). 3, A 18 T FxE<A DRB1090102/
090102, "0301/°090102 #AAE 3 DQB1°0201/°030302,
"030302/°030302, “0201/°0302" frAztEo] AAwtrrh o u| oAl
=7 YERSTHPe<0.05, Table 5). Z#4v, HLA-DRB1 %
DQB1 xRz w2 Al 18 e dHAHo|y die]

Aol glgivh
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a1l
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ki

599 el gAtEel s TPO, TGOl tigh A7FakA] AA7E Al
gHRom HFA7sFASTS Bl 389 RS dei=

2 TSH F&Ael d A ArrE Aldstsict 597 o 3
1778(28.8%; & 5, o1 12)oA4 /gl did 2A7HaAl
ow ugkEd, TPO it A7FgAI7E A FAtE
< 15%8(25.4%; ' 4, 9 1Dl TGOl gk A7HA7E &

Table 3. HLA-DRB1 Frequencies in the Patients with T1DM according to the Status of the Thyroid Autoimmunity and in

Controls

T1DM total T1DM with antibody T1DM without antibody Controls
HLA-DRB1 . .

N(%) P e e Noo) P Qs o N(%) P N(%)
43 11 32 200

0101 7(16) NS 3(27) NS 4(13) NS 28(14)
1501 3(7) NS 2(18) NS 1( 3) NS 34(17)
1502 0 NS 0 NS 0 NS 9( 5)
0301 11(26)  <0.0001"  9.48(3.4-26.3) 3(27)  0.01 10.34(2.3-47.6) 8(25) NS 7( 4)
0401 0 NS 0 NS 0 NS 101D
0402 0 NS 0 NS 0 NS 0
0403 3(7) NS 1(9 NS 2( 6) NS 10( 5)
0404 1( 2) NS 0 NS 1( 3) NS 4( 2)
0405 15(35) 0.009 2.81(1.4-5.9) 3(27) NS 12(38) NS 32(16)
0406 1( 2) NS 0 NS 1( 3) NS 21(11)
0407 1( 2) NS 1(9 NS 0 NS 2( 1)
0410 0 NS 0 NS 0 NS 4( 2)
1101 2( 5) NS 0 NS 2( 6) NS 13C 7)
1201 3(7) NS 0 NS 3(9) NS 18( 9)
1202 0 0.049 0.11(0.01-1.9) 0 NS 0 NS 18( 9)
1301 0 NS 0 NS 0 NS 6( 3)
1302 2( 5) NS 0 NS 2( 6) NS 31(16)
1401 0 NS 0 NS 0 NS 12( 6)
1402 0 NS 0 NS 0 NS 2( 1)
1403 0 NS 0 NS 0 NS 5( 3)
1405 0 NS 0 NS 0 NS 15( )
1407 0 NS 0 NS 0 NS 1C 1D
0701 6(14) NS 1(9 NS 5(16) NS 27(14)
0802 2( 5) NS 0 NS 2( 6) NS 11( 6)
0803 0 0.004 0.06(0.004-1.1) 0 NS 0 NS 30(15)
090102 20(47)  <0.0001"  4.40(2.2-8.9) 4(36) NS 16(50) NS 33(17)
1001 2( 5) NS 0 NS 2( 6) NS 9( 5)

NS :not significant, P vs. controls, "Pc(corrected probability)<0.05 vs. controls.

- 627 -



A 40 s = A 1F Fe FAEC] HLA +44% 2 A7hdagA 33d 489

ok
T
z
o
0,
2

Table 4. HLA-DQB1 Frequencies in the Patients with TI1DM according to the Status of the Thyroid Autoimmunity and in
Controls

T1DM total T1DM with Ab T1DM without Ab Controls
HLA-DQB1 ‘ .
NCONN W, rao New P Q5 A Nos) P N(%)
59 17 42
0501 10(17) NS 3(18) NS 7(17) NS 37(19)
0502 0 NS 0 NS 0 NS 6( 3)
0503 0 0.01 0.07(0.004-1.2) 0 NS 0 NS 20(10)
0601 0 0.0003°  0.05(0.003-0.8) 0 NS 0 NS 31(16)
0602 203)  0.008 0.18(0.04-0.8) 1(6) NS 1 2) NS 33(17)
0603 0 NS 0 NS 0 NS 7( 4)
0604 20 3) NS 0 NS 2( 5) NS 25(13)
0609 0 NS 0 NS 0 NS 8( 4)
0201 16(27)  <0.0001"  10.26(4.0-26.5) 3(18)  0.034 591(1.4-25.4) 13(31) NS 7( 4)
0202 8(14) NS 3(18) NS 5(12) NS 25(13)
0301 7(12) 0022 0.37(0.2-0.9) 1(6) NS 6(14) NS 53(27)
0302 15(25) NS 3(18) NS 12(29) NS 39(20)
030302 23(47)  0.0001°  3.40(2.41-8.24) 7(42) NS 21(50) NS 42(21)
0401 19(32)  0.008 2.58(1.33-5.05) 8(48) 0.004 4.85(1.7-13.5) 11(26) NS 31(16)
0402 1( 2) NS
Amino acid residues’ 0 NS 1(2) NS 13(7)
Asp-57 49(83) NS 15(83) NS 34(81) NS 160(80)
Non-Asp-57 44(75) NS 11(65) NS 33(79) NS 123(62)
Valine-57 12(20) NS 3(18) NS 9(21) NS 66(33)
Serine-57 0 NS 0 NS 0 NS 6( 3)
Alanine-57 32(54)  0.006 2.35(1.3-4.3) 8(47) NS 24(57) NS 67(34)

NS :not significant, P vs. controls, "Pc(corrected probability) <0.05 vs. controls

Tamino acid residues in the HLA DQB1 A1 domain : aspartic acid-57=DQB1°0503, 0601, 0602, 0603, 0301, 03032, 0401, 0402; non-
aspartic acid-57=DQB17°0501, 0502, 0604, 0609, 0201, 0202, 0302; valine-57=DQB1°0501, 0604, 0609; serine-57=DQB1°0502; ala-
nine-57=DQB1°0201, 0202, 0302

Table 5. Frequency of Specific HLA-DRB1 or HLA-DQB1 Genotype in the Patients with T1DM according to the Status of the
Thyroid Autoimmunity and in Controls

T1DM total T1DM with Ab T1DM without Ab Controls
N@%) P Qs rato N%) P Qs rarie N(%) P N(%)
HLA-DRB1 43 11 32 200
0301/0301 2( 5) 0.031 24.16(1.1-512.9) 1( 9 NS 1( 3) NS 0
0301/0405 2( 5) 0.031 24.16(1.1-512.9) 0 NS 2( 6) NS 0
0301/090102 409 0.004 20.41(2.2-187.7) 1( 9 NS 3( 9 NS 1(1)
0405/0405 0 NS 0 NS 0 NS 3(2)
0405/090102 2( 5) NS 0 NS 2( 6) NS 5(3)
090102/090102 5(12) 0.0007°  26.18(3.0-230.6) 3(27)  0.0004"  74.63(7.0-799.5) 2( 6) NS 1(1)
HLA-DQBI1 59 17 42 200
0201/0201 2(°3) NS 1( 6) NS 1( 2) NS 0
0201/030302 6(10) 0.0007° 22.53(2.7-191.3) 1( 6) NS 5(10) NS 1(1)
0401/0401 0 NS 0 NS 0 NS 2(1)
0401/030302 4(7) NS 2(12) NS 20 4) NS 5(3)
030302/030302 7(12)  0.004" 6.60(1.9-23.4) 4(24)  0.002"°  15.08(3.4-67.3) 3( 6) NS 4(2)
0201/0302 6(10)  0.002" 11.21(2.2-57.2) 1( 6) NS 5(10) NS 2(1)
0302/0302 1( 2) NS 0 NS 1( 2) NS 1(1)
0201/0401 1( 2) NS 0 NS 1( 2) NS 0

NS :not significant, P vs. controls, "Pc(corrected probability)<0.05 vs. controls
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Aol FAEL 129(203%; & 3, 9 9), F IA ¥ 2]
10%(16.9%; & 2, 9 8)°]AtH(Table 2, Fig. 1). 7

FAZ7E 391 1782 S9713F 396:d(1¢-10.74) &

o 217 9 anti-TPO, anti-TG, Ts, Ty L& free T4, TSH
ArE At F4 #AFsd e, Vs ASES Bl
dE= i, 3gelA] A7 sEREe] Ao, 56”“] 3k
AE2 AELAE R A7 ddl5S Bl 3Rt

ANVGAE HAAEAT ol 3% BT

& 7HA] ol el thel AZFEAl Fdd
o oA 1Y el I9dw
P

N=59

Anti-TPO antibody Anti-TG antibody

- > ~
|' 5 / 10 \ 2 \
\ (8.5%) | (16.9%) | (3.4%) J
. - - -

Fig. 1. Distribution of autoantibodies to thyroid peroxidase
(TPO) and thyroglobulin(TG) in 59 Korean patients with type
1 diabetes.
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A AR Fay Iz 2 'l glo] BAMoR
9% zpol7k IATHP>0.05, Table 2). 34 &AE TPO
Aok TG FAZ AEste] vastds wolx A7FA] f-5-o
02 A 1Y ey Aad®y, A AA 48, 33 A4
Alo] B {713k 9101 EAACRE Fog Aolrt Ak
(P>0.05, Table 2). AAAell A A7FakA] G Eo] wekort, o
ol HojxlA FAKOR fFod Aol HolA| krh(P>
0.05).

o Ho

4. HLA-DR % DQ #EXH W & Ztard
AorEH e dME
Aol ﬂlfﬂ A7beA G A 18 T FAECA
£ HLA §dx8e] #AREXAE Bux A F5o u}
HLA §AdAES vas] Btk TPO L& TGOl Wek z7ka
As 2 D IS Ady vwEgS W DRBI
"0301(P=0.01, OR 10.3), DQB1°0201(P=0.03, OR 5.9), DQB1

"0401(P=0.004, OR 4.9), DRB17090102/°090102(Pc<0.05, OR
74.6), DQB17030302/°030302(Pc<0.05, OR 15.1)¢] WIXE7} =3
o1}, TPO EE TGO digt A7aAE Bl duy 3wz}
oo Widt FAZE gl B FA 2oli= HLA 330l
BAXRCE Fo% 27t iU TtH(Table 3-5).

5. ZAMM SR ZRO| M2 HLA

- HOl=— o©

FHAEQ| Hlm

ol W2 HLA
Jaoll A TG A

TPO &A¢t TG FAZ Yo 2+ A
= TG A U4

Table 6. Frequency of Specific HLA-DRB1 or HLA-DQBI1 in the Patients with T1DM according to the Specific Anti-thyroid

Autoantibody and in Controls

Anti-TPO antibody

Anti-TG antibody

Anti-TPO & anti-TG

antibodies
wive P s ' P! Both P, Both P’ Controls
Positive Ofi Negative OR’ Positive OPé Negative OR’ positive Ofi negative OR’
DRB1 N=10 N=33 N=10 N=33 N=9 N=32
0301 3 0.008, 8 NS 3 0.008, 8 NS 3 0.006, 8 NS  N=200
11.82 11.82 13.79 7
0405 3 NS 12 NS 3 NS 12 NS 3 NS 12 NS 32
090102 3 NS 17 NS 4 NS 16 NS 3 NS 16 NS 33
DQB1 N=15 N=44 N=12 N=47 N=10 N=42 N=200
0201 3 0.025, 13 NS 3 0.013, 13 NS 3 0.008, 13 NS 7
6.89 9.19 11.82
0401 7 0.007, 12 NS 4 NS 15 NS 3 NS 11 NS 31
477
030302 6 NS 22 NS 5 NS 23 NS 4 NS 21 NS 42
DRB
090102/090102 2 0.006, 3 NS 3 0.0003, 2 NS 2 0.005, 2 NS 1
49.75 85.29 56.9
DQB
030302/030302 3 0.008, 4 NS 4 0.0004, 3 0.026, 3 0.003, 3 NS 4
12.25 245 7.33 21

NS :not significant,

B
P vs. controls,

TP vs. TIDM patients without antibody, OR : odds ratio
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