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A B HA MM T-Ab B (30.2%, P=0.000) ; B T1D £ 22.6% 3 T-Ab, 2 TGAb 52 TPOAbD ¥ FH Y %45 )L 5 &2
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[Abstract] Objective:The aim of this study was to investigate in patients with type 1 diabetes (T1D):the prevalence of thyroid
autoantibodies(T-Ab) ;the association between thyroid autoimmunity with either islet autoantibodies or thyroid function;and the differences
of thyroid autoimmunity between adults and pediatrics. Methods: A total of 491 T1D patients were analyzed for thyroid autoimmunity in
addition to islet autoantibodies and thyroid function. Results: Tweenty-two percentage T1D patients had thyroid autoantibodies (62% were
female). Patients with T-Ab had higher prevalence of islet autoantibodies (all P <0.05). While thyroid peroxidase (TPOAb) was positively
associated with all the 5 islet autoantibodies (all P < 005),thyroglobulin (TGAb) was only associated with glutamic acid decarboxylase
antibody(GADA,P=0.005). In addition,the positive number of islet autoantibodies was positively associated with the prevalence of T-Ab
(30.2%,P=0.000). Tweenty-two point six percentage adults with T1D had T-Ab,adults with double anti-thyroid autoantibodies positivity was
more than that in the pediatric groufprevalence of double T-Abs:57.8% vs 36.4%,P=0.028). The presence of T-Ab was positively associated
with serum thyroid-stimulating hormone(TSH) levels(P=0.008). The presence of both anti-thyroid antibodies was positively associated with
thyroid dysfunction (prevalence of thyroid dysfunction:64.2% vs 309% ,P=0.002). Conclusion:Thyroid autoimmunity was commonly
happened in adults and pediatrics with T1D. Thyroid autoimmunity was associated with female gender,the persistence of GADA and

multiple islet autoantibodies positivity. The risk of thyroid autoimmunity did not differ from adults to pediatrics;however,the thyroid au-
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toimmunity was severe in the adults. Multiple anti-thyroid autoantibodies indicated thyroid dysfunction.

[Keywords] type 1 diabetes;autoimmune thyroid disease ;islet autoantibody ;thyroid autoantibody

1 B JR9% (type 1 diabetes, T1D) & S0k PE T
YU F 00 B B S8, BT B SOV RS
B AUMEABEBEME IR , e A G SR A 2 SO MR M
S ZE, XSRS TID BEIE TS A SPUARRR
W, 25 90% B EPUARPAYEY , JBeis A BHiiE AL AT L)
A TID #iz$E A Jrikds, i B4 T1D fijf2fik
R PR Y, FEARS H BPUALES 4
ARNREFIUA (GADA) JHRE R A SHUARAA) R
Sy AR (ICA) | R K 2 R B R W e 1A% (1A-
2A) PEERIGIR 8 H B UK (ZnT8A),

TID B3 % G I HA B B e i, b DA
B 22 P IR R 0 (autoimmune thyroid disease,
AITD) 28 &A=, IR ANBERY 2~4 £514, AITD LA
O M T b A MR AR AR O 7 A HUIR AR B B b
R (T-Ab) AAHFAE & UL A BB . AR IR
ALY BT (TPOAD) K HUIR IR Bk 25 (1 b4k
(TGAb) 5, AL FR 4> #1121 TID B & & I B
AITD , Z2 U8 B AERE RO s B h A U 3] T-Ab
P BEE %) 53 Bt S 2 Hh B [ AR B A F R R 2
B, EERIN HUR AR DR sAR | 1 0 Bk
RRIIRETCHE AL/ i T R R P T2
TP IR =5 A2 XU, , AT TID 35 1ok S At
BRI B, XPRH2TID & HE1T T-Ab 1)
i R R R e AT LT 12 e s AR

HAFE RS A SRS AITD KW
FETEARDCHE . RS H BHPUA ZnT8A ANMUFRIK T K
5 B 4™ L3R5 T HUR BRI - e 4, A
KMFTE R P GADA K ZnT8A FHPEY TID B EES)
SRELHIRAR B SR FRIE 2005—2008 4F X171
Bil#12 TID LI ERERRE T & B TA-2A FHMEEUL
W o RARRIRTIRE R 1Y, B, S THE &5 AITD
DA FFUIR AR R S (0 T S 2T RE 71, XIS H B
PO LR A B i S R i o2

2014 41 3¢ EBE JR i Bh 22 (ADA) 75 B 48 4
SR TID BE NERZ  (H i T2 Wi
ZRBRYT B , K LRI A 32 BN A
FEE AL, FER I A T A PR A FORM T B =
I, ARB S M 204 T 2009 4F 8 H % 2015 4F 1
A WA 491 B (520 %) K JL#E (<20 %)TID
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B HARER A S PR RS B SR AR )
e MAHCHE bR, B AR AT . OHUIRAR A St 3
i 6] B B3R ; @TPOAD & TGADb 515 A B ik
FRE M ; O FUIR AR A BHpiA 5 BUIR IR T AR A9 AH G
PE, @RS JLE TID B FURR B B e vk my
5.

1 X&MFTE

1.1 %

2009 4F 8 F % 2015 4 1 A 7r g s EEFF K2
MR ERE . e a ER AR E L R
T R A 5 T I B N A W RHICIB B TID AR
Fo AEFRUE . O ADAM K T1D Exchange ffF5%
(Z s 1 BUBEIRAG 45810 WF50 ) 2 b B
128 TID % ; QiFATHUARIRDI AR & IR AR B BT
f& TPOAbL TGAb Kzl ; Q47T B 5 A & di &
ZnT8A .GADA TA-2A ICA TAA ¥, K47 HUR
PREhfe AR A SR S A S PUAR I T
DIHERR . BEEAGEE 1,

&1 ILERBEABRE—RER

Table 1 Basic characteristics of pediatrics and adults with

T1D
~ JLE LS WA
1=
g HE(n=208) (ne283)
TR (R) 152 +7.3 409 = 14.5 <0.001
TID BF# (%) 13.1 + 4.8 37.7 + 13.2 <0.001
Lt [n(%) ] 107(51.4) 122(43.1) 0.067

FEBRIR 1 BHHUARPHTER (n(%) ]
B F BT (%) ]

44(21.2) 64(22.6) 0.699
166(79.8) 228(80.6) 0.835

1.2 7%

e B RIZHIEE . O— Mol o | A H
1, RNEIE G TID Bzt [E) S afi2 s  AITD
I A SR AR BR A ST AR RS A et fa] e 4h
R T1D FE 45 ; QLI S RAT LS . B RE JiE
BIHURIRE R T4(FT4) JEHVRERER (TSH) AR A &
PO B A BHUARSE ORI
1.2.1 VKGR R T KA 8 & ek

FT4 TSH . TPOAb & TGAb YK e e mafdi
Ry o i g ol IR G v S = Bl s AN/ I8
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TEHAETE N FT4:12.0~22.0 pmol/L; TSH:0.27~4.20
mU/L; TPOAb: <340 U/mL; TGAb:<115.0 U/mL, Z<#fF
FEH TPOAD>34.0 U/mL F1(5%) TGAb>115.0 U/mL
RIZR/R T-Ab PHYE  TSH # HY 1E 5 11 2278 HOIR i

IIRESEH

1.2.2 R 5 8 & sk

JiE 5 B B PiiAk ZnT8A (GADA [TA-2A SRt
Barbara Davis Center 3% 56 2= ot 33F 1 0 Sk G 2 1T
VERIEATREIN . B TR 35S - A R A il AT IR
(1 mCi/90 pL, bt EFAL R AR A ) 58 #H
M3 F 4CHKR AT R, Fae HEA A BUR
Bl ( Amersham Pharmacia 23 &) | 9 [#) ) /E R HTTE 7K
PURBURSE GWUTTE, fea R il 82 3 rhAE b
ORI, SCgm it R AR E PR v AL S AL TR
YR ARSI = ARSI H SRR AT
H (IASP) f9iAIIE ,GADA TA-2A K ZnT8A 4 H5Ust:
G331 R 64% 64% K 36%, FEFPEN 435K 97.8%
100.0% )% 97.8% .,

JBE 5 A B PR ICA TAA $% MEFRVETE B (1
ELISA J7 kit Arasi, 7% & 43 %10 3 12 E Eu-
roimmun 2\ 7 5 3 [E Biomerica A
13 “%itgaiix

BT SPSS21.0 GEi R A XA B8 17 43
Bro & IES AT AL £ R (X £ 5)
FOR A ¢ KR ANOVA #3586, 5 AR IE A0 i
BRI b AR s R S 80K 50 5 o PEAR
P LB (n) S W 8 HE B8 (%) 32w, il it x? 5%
Fisher BUIMERE 1T 087, P < 0.05 NEFE S
TR,

2 &5 B

2.1 T-Ab Fapk 2% 458 B8]

491 W 108 11 (22.0%) & 31 T-Ab PR, B
1 20.4% TPOAD FAME | 12.4%TGAb FHTE , TPOAb
TGAb ¥JFHMEE 5 10.8%, T1D #li2BEA 62 filih
P T-Ab(62/291,21.3%) .

FEG 1 T-Ab ) 108 firh | 13 FIFE#H 2 A T1D
Z AR B T-Ab, HAaBHE T 62.1%(59/95) 7E
TID 412 4 4E 11 T-Ab, T-Ab 1£ T1D #ii2 )5 1)
(39 + 6.1)FHEH(FK 2) .

2.2 T-Ab ek & 04 5| B R F#

491 9] TID HE b 46.6% M4, AIF T-Ab BH
PER B T 67 61(62.0%) 2Pk, T-Ab BH 34
T VER B PENET 1.63 45,1 T-Ab BIYERE Pk
17 42.3%, Wi EEE R A G5 (P < 0.001) . T-
Ab BHMER S, T1ID AIRAFEHE 4 (294 + 16.6) %/,
5 TAb MBI E W E 2257 (P=0.117,£ 2).,

®2 BRBRESAERAEEEERER

Table 2 Characteristics of patients with thyroid autoimmunity

T-Ab FHH:  T-Ab P

#itr (n=108)  (ne3g3)
TID KIS (%) 294 +16.6 267 +159 0.117
Lk (n(%) ] 67(62.0) 162(42.3) <0.001
T-Ab #5BHE T1D JRHE(4E) 3.9 £ 6.1 - -

2.3 T-Ab 5k 5 8 Fauhta kit

WFFERT G198 5 B B b BH 25051 8 . ZnT8 A
(34.6% ,160/462) ,GADA (57.3% ,280/489) ,IA-2A
(352% ,172/489) ,1CA (25% ,110/440) ,IAA (24.3% ,
160/437) . [ A B PR E %A 80.2%, /0 2
PR 50.5%

T-Ab FHM: A 8 R B S HUIR BH A S 344
T-Ab B 5 (3K 3) . ZnT8A (45.1% vs 31.7%) .GA-
DA(74.1 vs 52.5%) .JA-2A  (44.4% vs 32.5%) ICA
(34.7% vs 22.2) JAA(32.3% vs 21.9%) , P{Li¥5] < 005,

®3 BFKRIRESREERRSREBSHGHEXE

Table 3 Association between thyroid autoimmunity and islet autoantibodies [n(%) ]
JB iy B Sk T-Ab BHYE T-Ab FI1E OR fi 95%CI P
ZnT8A [HM: 46(10.0) 114(24.7) 1.77 1.13~2.78 0.012
ZnT8A [ 56(12.1) 246(53.2)
GADA [H¥: 80(16.4) 200(40.9) 2.58 1.61~4.16 0.000
GADA [ 28(5.7) 181(37.0)
TA-2A [HP: 48(9.8) 124(25.4) 1.65 1.07~2.05 0.022
TA-2A FAYE 60(12.3) 257(52.6)
ICA BHE 34(7.7) 76(17.3) 1.85 1.14~3.03 0.012
ICA BtE 64(14.5) 266(60.5)
TAA BHM: 32(7.3) 74(16.9) 1.70 1.04~2.79 0.033
TAA B 67(15.3) 264(60.4)
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[ 5 B BT PR BB B TPOAD FHM:
K (ZnT8A:27.5% vs 16.6% ;GADA:26.8% vs 12.0%
TA2A:25.6% vs 17.7% ;1CA :250% vs17.6% ;IAA :28.3%
vs 18.7% ;P {H ¥ < 0.05), {H TGAb FHYER L5
GADA #5¢, GADA FHIE S BI1EH TGAb BHMH R 4
W 16.1% K% 7.7% (P=0.005) . It HA&H-Z B8
H B PUARBHIERY B T-Ab BHE R (75/248) B &
F AR H FPUAR B (25/146) K5 B Bt
B (8/97) (T-Ab BHEZ . 30.2% vs 17.1% wvs
8.2%,P=0.000,[8 1),

*

1007 O 49 AITD
W C AITD

~ 80
S
60
&
40
=
< 20

0

1 >1
[ 5 A SRR (n)
HZ 5 ShiEgME, P < 0.05,
E1 AITD £FES5EEESNEMEEHBNXR
Figure 1 Prevalence of AITD in relation to the positive
number of islet autoantibodies

24 BRALILETKRMRE F 2R EF
491 Bl 57.6% KRS L 20 & A AN
B TID B AHES T L E , T-Ab i B 2834 I8 B

25 (TPOAb:22.3% vs 17.8% ;TGAb:13.4% vs
11.1%; P J50.05) .

T-Ab BH 9 108 il H,59.3% A B N & 9 11
TID B3 5L &0 T1D T 5, TGAb K TPOAD
I BH MY 53 £ (P=0.028) , T P4 B 3 1 51 T-Ab
B PHEP B RS R CH B 225 (R 4)

®4 BASILERKBRESEEENES
Table 4 Heterogeneity of thyroid autoimmunity between

adults and pediatrics

'UN

JLEE R AR

e (n=6d) (ndd) P{H
Lk (n(%) ] 41(64.1)  26(59.1)  0.601
SR AEHAARBAMEZ [n(%) ] 37(57.8)  16(36.4)  0.028
T-Ab ¥ BHRE TID FR(4E) 24+73  28+67 0767

2.5 T-Ab bR AT 9% 45 42 69 % i

R & TPOAb , TGAb FH 1% H K¢ 491 1 T1D
BE N3 W YUK AR BT R PP |
MR TED (F25) ., BUFIR AR A B B4 81 1
20 B85 A Y SOWE PRI 0 A IR B R (P A 23 1
0.007 .0.018) , LY £ (P < 0.001), [ i} 1 375
TSH 7K~F % (P=0.008) , {H FT4 /K- Jf-Jg 2 5=
(P=0.171), TPOAb & TGAb [G) i BH¥E 40 % 3
A HUIR IR T BE 5 5 (34/53,64.2% ) 1 XL B
e T HFUR BR PR B4 (17/55,30.9% ) &
(P=0.002),

&5 FRRHUERREE R B ER R

Table 5 Characteristics of patients according to the presence of anti-thyroid antibodies

- TPOAb(-)F1 TGAb(-) TPOAb(+)3% TGAb(+) TPOAb(+) 1 TGAb(+) P
AR (n=383) (n=55) (n=53)
RS () 29.0 + 17.4 285+ 17.0 372 £ 17.1 0.007
TID KIAFE#E (%) 26.7 + 15.9 259 + 154 33.1 £17.2 0.018
L[ n(%)] 162(42.3) 29(52.7) 38(71.7) <0.001
TID R FE (4F) 3.6+ 5.9 3.6 £5.6 50+68 0.272
BMI(kg/m?) 20.6 + 4.3 20.5+3.5 21.1+33 0.719
FT4(pmol/L)* 16.2 17.0 16.1 0.171
TSH(mU/L)* 2.0 2.4 3.5 0.008

#: LI R

3 it i

REAE: [ M SCHF IR 2 5 ER1i2 TID L
TAH S —3 53 f 3 R AERE PR A2 v B ATTD,
TORE R A 25 R I AN AR S i HUR AR B B g8 S0
e AR AR AR IS B, I BT XA T1ID AR
MR, BN TID S35 BUR AR A B e A G
i I AHFFE ST 2009 4E 8 A % 2015 41 A

YLLK 491 ] TID A 3¢ FUR AR A S s brik
FITEHIET THEE, THE T T-Ab PR A L m T
A IR T NS LEE TID S BRI H B s
PERIZE S J340 , AR SCE IR TID M RE 24 i
Y)—>5 S B S PUK (ZnT8A \GADA [TA-2A |
ICA JAA) 5 T-Ab WS RIAT TS, A8 5ERT
5T /R GADA ZnT8A FHYELE T 5 L T-AbI
FREXT 71 G912 TID BILEERERED & B0 TA-2A
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PR LT ) & A AR BR T e S 1) (B AR R 25
REUESE T 28 A S PUARTEE T-Ab FHPERE
151 o B ANIFFORT FAR i 9 B e fe B SR PR i
AR FOIRBRIDRESEAT T 00T, B AT AN TE R
WA A A SRR DL F LS,

AWEFE &I T-Ab FHMEAE TID B3 ek
i, 22.0%) TID 35 &I T-Ab, TPOAb  TGAb FH
PER MK 20.4% 12.4% , HAHTID W12 B EA
21.3%1 3L T-Ab, W55 5 SeHT i 4RoE A —3
(15.8%~29.0%)"1%  BEAHFFTHE HA D4y BB TE
WEPRIRIRIZET &A= ATTDI™ ARBF5E h A 62.1%1)
HBETE TID $012 254F T-Ab %50, BT AITD 93
R IR D) RRIGR S i A LA K R F
K IEXE TID HBE A9 B i 7= A2 R R
LTE TID B35 112 B e v e W I Al F PR i
IhfE B T-Ab EHREH

AWFFTAER R Lotk TID BE 5 HEE T-Ab,
X5 BRI I B —F 0 R i AR
T ) & A ATTD, XA g2 B THESE T A
By ROV IVE ] . TID B3 B2 AITD Zhiki sy
TESZ, M s A 2 BB E T 40 (Th2) {2
HEE B GE SN, T A R A R

TESCT TID HURBR A B fe sty & v A
SCREME—XT 5 BB Sy A SRS AT T 4
AT ST, S5 IRUESE T-Ab R HE S A Bt
P BH P 234 45 B P 3 15 s TPOAD PHME R 5 5 Fififi
By A SR ECEADS, T TGAD BHPEZRAL S GA-
DA MG ZIEE A BHUIRBH TR B35 T-Ab FHE
FREFE(30.2%) ., Hrh GADA 5HUARER A B %
PEREVIF T RESEH T GAD HUJEA R A T
20 TR, 7 F DR B Y A e B R 2 A [ R A
FEP2 R GADA BHME T g2 HUR IR B2 B A
B R R bR . [RIRE , ZnT8 HU5AE FHARARIE
b R At AR R IR X R T ZnT8A 5
TPOAb PR AAHDCHE , HARE RS, T 28
5 Bhi AR BT R T-Ab PSR B 25w T8
TR BHPE R BT AR B2, 2200 5 B SR BRME T R 2
AITD BJREZHMEsR, Hx& It 2B A
SrHUAR B %) S8 5 R AT S I % U ) Bl D W+ 4

BN TID H T2 R G0 1A 7 & BERG K
WILIR I A 32 BN A T A, AH R A A T 2 A
it BZ . BT TID B ik B e
Sy 55 2 RUBEPRIGIRIE , R T B i W i) st S e

S, ARSCSHE TID Exchange WFFE YA TEFR X
BT T A Tk R S5 3 R A T1D
3 TPOAb F1(5)TGADb BHIEZ A F] 22.6% , 5%
AEHE —02, HR AR TID B E AT L
# PER] T-Ab B HE IR FE \ TPOAD F1 TGAb
FRPERI TO W 3 22 7 JAE G TF T-Ab I A
20 TGAb & TPOAb HJBHMERY B E £ (WH AR AR DT
1A BHPE . 57.8% vs 36.4% ,P=0.028) . 3% Ui HH B A
TID B3 AITD (Y A& XU i 5 LB TC I W 22 5,
{RICHUIR AR B B e PR S TLE R

[ B AR TGRS, SO AR R ) BBk BH 444 28
HIMAE TSH K, B 5 & A AR IR T e 54
AT BB Tk 2 R A I SR Mo A A o Kk
Az HUIR BRI BE S5, DRI, e i o 8 3 oy 44 v B
VI, R R IR IR DB S8, T LARYT .

zE BRTR, A K JLEE TID #1543 HE H
ARBRBUARBAM: b2k (GADA BHYE (25 A &
PURFH P AITD &0 KU B v s & ATTD
RN 5 ILET R EZ S (AHURAR A S0
FETRIZN A I 2 AR B S PO B3 1 ) 1 B
HURBR DI BE S8, T 2 VI BRERBE T .
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