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Purpose : Graves' disease is the most common cause of hyperthyroidism in children and adolescents. In this study, we
investigated the natural course and the prognostic factors of Graves' disease in Korean children and adolescents.
Methods : One-hundred thirteen (88 girls and 25 boys) patients were included in this study. A retrospective analysis was
made of all patients who were diagnosed with Graves' disease. The following parameters were recorded and analyzed:
patient's sex, age at diagnosis, duration of disease, laboratory findings, symptoms and signs, and family history of autoim-
mune thyroid disease.

Results : All patients were initially treated with antithyroid drugs, either methimazole (93.8%) or propylthiouracil (6.2%).
Antithyroid drugs had been discontinued in 75 (66.4%) of 113 patients. Of these 75 patients, 23 (20.4%) relapsed after
25.5+33.7 months. Thirteen (11.5%) of 23 patients, who experienced the first relapse, showed a second remission. How-
ever, 2 (1.8%) of 13 patients relapsed again. Euthyroid state could not be achieved by antithyroid drugs in 1 patient, and
radioactive iodine therapy was performed. The older the patient at diagnosis, the greater the likelihood of remission (P
=0.034).

Condusion : Age at diagnosis seems to be a prognostic factor in Korean children and adolescents with Graves' disease,
and should be taken into account in treatment plan determination. (Korean J Pediatr 2010;53:585-591)
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T AHEATE S ASE VIR S0t
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Table 1. Classification of Goiter Size as Described by Glaser and Styne

Bl 7247 0.8-2.3 ng/dL, 0.7-6.4 mU/LeIth 4 1M
A 7)s ArRE A el AAstETIMA 2-45 344, O
Fole 2-371E AR At @3 ol ATASF AMA=
UAFEAA S 2 S48 3 60 U/mL o3& o= 37
3F3ith. TSH =84 &) (TSH receptor antibody, TRAb) &
TBIE Z7430ow Aal= TSH 289 A&, & TSH 4%
A A BAEE YL AR —16~16%%, 15% ©1%%
S o7 BHEA.

et 3 X8 kA& propylthiouracil (PTU) 3= methima-
zole MZ)& Folatith A 75 Arbt B2dstEd =7
SF9 1/2-1/4% =Fato] B4 34 71s& A8 5 Qe

A4 FASE RIS 20 9 ALL AGAS 27

4
nheh, 73 Vel adEkE A 1dRke 2-370E i, 1
Foll= 3-6704 vt} IHAES 3171, WA 28 9 3
A AZFEAE AAketol Amel et wheE Bkl

HaE AS5E = Qe % dAE BAs] fste] 1139
< 3 A el F AEebA] oFar e el AElE fAskL 9l
= Bl el HA ol @A AlG A 5E A%t
e A AE AR el A Al A, A, Arhde] gt
A AgY] 7Y, AR, AR, oEE Sl S Y
WAFS A7), A A ) 5= A9 @ AHE
AE Bkl

FAA 42 SPSS for Windows (version 12.0, SPSS
Inc., Chicago, IL, USA) & ©]43I91 BE A FH+ES
BAE FAIBIAE $4% 9] v]lwE Student’s t—test, Fisher’s
exact test, chi—square test, ANOVAS AFR-&} 0, P 7o)
0.05 "Rkl A5 EAZoR ou] Q= Ro7 At

18)

Longest lobe length, cm

Parameter

1-9y 10-14 y >15y
None/minimal <3 <35 <4
Small goiter (1.5 times normal size) >3 and <4 »3.5 and <4.5 >4 and <5
Moderate goiter (1.5-2.5 times normal size) >4 and <5 >4.5 and <5.5 >5 and <6
Large goiter (>2.5 times normal size) >5 >5.5 26
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AR 2 1139 = =} 259 (22.1%), 1A 889 (77.9%)

Table 2. Clinical and Biochemical Characteristics of Patients
with Graves' Disease

Characteristics

Demographic information

Number of patients 113
Mean age (range) 12.6+£2.3 (6-18)
Gender (Female/Male) 88/25
Associated disease 6 ( 4.4%)
Down syndrome 2
Typel diabetes
Chromosome 22q11.2 microdeletion 1
syndrome
Family history of autoimmune thyroid 15 (13.2%)
disease
Graves’ disease 10
Hashimoto’s thyroiditis 5
Treatment
Antithyroid drugs 113 (100.0%)
Methimazole 106 ( 93.8%)
Propylthiouracil 7 ( 6.2%)
Radioiodine 1 ( 0.0%)
Clinical course
Duration of follow up (years) 6.6+£3.7
Duration of treatment (years) 45+2.7
Symptoms and signs
Goiter 87 ((77.0%)
None 26
Small 50
Moderate 21
Large 16
Heat intolerance 52 ( 46.0%)
Weight loss 43 ( 38.0%)
Hyperactivity 40 ( 35.3%)
Ophthalomopathy 40 ( 35.3%)
Palpitation 38 ( 33.6%)
Fatigue 27 ( 23.8%)
Voracious appetite 18 ( 15.9%)
Tremor 4 ( 3.5%)
Thyroid function test
Serum free T4 (ng/dL) 3.9+0.3
Serum TSH (mU/L) <0.05
Thyroid autoantibodies
TBIL (%) 38.6+5.1
ATA (U/mL) 575+295
AMA (U/mL) 1,823+342

Data are expressed as mean=®SD
Abbreviations : TBIl, TSH binding inhibitory immunoglobulin;
ATA, antithyroglobulin antibody; AMA, antimicrosomal antibody

07 Jdzte] Aul= 1:3.5% F2 oJxtoA ZAs o, Xet
Al AL 12.6+2.341(6—1841) @]tk (Table 2). 1134 = 97
o|gk Aglo] = A Ao, YA 69 T oS

-2
Faro] 29, A1y Facrgo] 31, 229 AMA viMAEE SIT
o] 1ol Tt A7FAS A Adhe] i5eo] 157
(13%) oA BZEN o™ GravesHo] 109, A ERE A<
o] 59o)qlrh 113 EFollA 3P dAA] Foi X 5E Al&st
QAL 78 (6.2%) oA PTU, 106 (93.8%) o] MZS FoI&+3d
t} 1ol PTUE 437 Folsigiont 1A 7158xlse] =
EEo] WARd 20T WS At 4 o ke
6.6+£3.7d(0.8-16.5), ok A7 73> 4.5+2.7d(0.4—
14.2:d) o] 3]t

Ak Al od #xke] A Ao Ee W Foivt 874
(77.0%) % 7V woka, dE Aol 524 (46. 0%) AF 727t
43¥1(38.0%), W5 ¥t 409 (35.3%), ATE= 40#(35.3
%), ALK 384 (33.6%), T= 278(23.8%), 218 571 18

#(15.9%), ¥ 48(3.5%) T AR E5A el
(Table 2). X5t Al 34 715 AAIA &4 F2] T4 32
3.940.3 ng/dL, &3 TSH #t2 <0.05 mU/Lel%l o™, TBII=

38.61£5.1%% 8974 ellA o (WA E 78.7%), ATAE 575295
U/mLZ 6970l 2 (FAE 61.0%), AMAE 1,823+342
U/mLE 8994 e YePATH(FIE 78.7%).

2 o] 34 s 3k Al gl 1139 5 (66.4%)
S Ht 3.843.239) oFE X g F A A By} Hglom, 37
(32 7%)% SHA S a7} =R ot AA7MA] = A5 E A
&atal glom, U] 19(0.9%) S 43719 okE X 8ox 4
& 71Eel HA ol AR 20= QWS AldE & o
A A 7F =k A AA Sa7 | 7578 F 529 (dA19] 46.0
%) 7 el Adejoln] v =] 237 (9] 20.4

%) °FE
AES FUA HyF 2554337712 (1-151719) F Adst
gk ek 239 F 139 (HAA9 11, 5%)° T A Bk
H3l o =] 1078 (A9 8.8%%— A& 7% 4.012.4
5(0.7—9.55) O AATMA ok Ax %3
A ezt B 1398 F 118 @A 9.7%) S %
A 2%’(@114 1.8%)& EohAl ALekgial 1 5 173
(0.9%) & &4 #3171 =Ack(Fig. 1).

W\ E ZH%%W S ek #s7r | 52789 g A
119, 283 F ‘%i ZH%

3 A & v =HA ek 10
195 k7 489 (42. 4%) k= A
2.2d0.7-12.1d) o= dAAHA oFE A 5E A&sta Sk
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Graves 9l #alE AT & QY AF QAT BN A3
v Bl F e el AElE fAska gl 9l wel
(5221 0% A o] B W7k A B DY A% 2

3§08 wkom (12.74] vs. 11.74], P=
0034) WH H &3} 2A7PAS] 3 A8 7ol gl
A7t AW A& eltel A Aud o wo] #EEgoY F
Aoz FosiAE EUH(P=0.054, P=0.054). dEUA
AAGR, EE T T Y AT A7), A Al 7&%

iy

A ZEE FA 9} A AFAT R 7
o2 Hol#| SkTH(Table 3).
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113 patients

e A5 5 3l odF [Aks 24
o Al ek 715 gl A
= o9 T4 9 EHFe 27,

A W AN 5

T Atolell A FAIA L

A% A

ofe] 744 QAEE A
B2 (527) 7 AL (238) F 3 Al FAROE Fo
3 hol7k GAGIEH(Table 4). 3t 3 WA Bal7 o) 25 712

= o= Ao g VERYTHP=0.244).

at least 2 years of follow up duration

75 patients
(66.4%)
achieved remission by

1 patient
(0.9%)

achieved remission by

37 patients
(32.7%)

persistent disease

medication only radioiodine
52 patients 23 patients
(46.0%) (20.4%%)
complete remission st relapse
13 patienis 10 patients
(115%) (8.8%)
2nd remission persistent disease
11 patients 2patients
(9.79%0) (1.8%)
complete remission 2nd relapse
1 patient 1 patient
09%) ©9%)

complete remission

Fig. 1. Summary of patient therapy and outcome.

persistent disease

Table 3. Comparison of Clinical and Biochemical Parameters of Children who Achieved Remission with those who did not

Complete remission without relapse

Persistent state without remission

Parameters (n=52) (n=37) P value
Age at diagnosis (year) 12.7 11.7 0.034
Male gender (%) 13.2 29.7 0.054
Family history (%) 15 21.6 0.054
Heat intolerance (%) 29.3 20 0.970
Palpitation (%) 30.1 32 0.821
Goiter (length of thyroid lobes, cm) 3.4 3.1 0.556
Ophthalmopathy (%) 433 27 0.113
Serum free T4 (ng/dL) 4.02 3.96 0.882
Serum TSH (mU/L) 0.06 0.06 0.688
TBI (%) 41.6 38.7 0.607
ATA (U/mL) 694 513 0.622
AMA (U/mL) 1,992 1,825 0.660

Abbreviations : TBII, TSH binding inhibitory immunoglobulin; ATA, antithyroglobulin antibody; AMA, antimicrosomal antibody
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Table 4. Comparison of Clinical and Biochemical Parameters of Children who Achieved Remission with those who Relapsed after the

First Remission

Complete remission without relapse

Relapse after first remission

Parameters (n=52) (n=23) P value
Age at diagnosis (year) 12.7 13.7 0.098
Male gender (%) 13.2 30.4 0.075
Family history (%) 7.5 13 0.356
Heat intolerance (%) 29.3 35 0.250
Palpitation (%) 30.1 43 0.262
Goiter (length of thyroid lobes, cm) 3.4 3.3 0.381
Ophthalmopathy (%) 433 30.4 0.288
Serum free T4 (ng/dL) 4.02 3.34 0.237
Serum TSH (mU/L) 0.06 0.05 0.400
TBI (%) 41.6 32.8 0.179
ATA (U/mL) 694 424 0.498
AMA (U/mL) 1,992 1,473 0.266

Abbreviations : TBII, TSH binding inhibitory immunoglobulin; ATA, antithyroglobulin antibody; AMA, antimicrosomal antibody
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