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Long-term outcomes of Graves’ disease in the Thai population

Atchara Charoenpiriya
Department of Endocrine and Metabolism Unit, Maharaj Nakhon Si Thammarat Hospital

Abstract

Graves’ disease (GD) is the most common cause of hyperthyroidism. The approach to
the investigation and treatment of GD varies widely in clinical practice. This study describes the
clinical manifestations and modes of treatment of GD in Thailand. A retrospective study of all
cases of GD diagnosed at the Maharaj Nakhon Si Thammarat hospital in the period between
January 2011 and December 2020. A total of 646 patients were diagnosed with GD (mean age
of 46 years, 67.8% female, mean age of 42 years at diagnosis, BMI 23.3 kg/mz). The mean follow-up
duration was 39.9 months, 83.3% were treated with methimazole and mean maintenance
period, with an antithyroid drug (ATD) was 34.6 months. The major side effects were found in
0.62% of the subjects. The remission rate at 12 months was 56.7% and had a tendency to
decline to 19.3% at 108 months after ATD withdrawal. The factors related to the rate of relapse
was age at diagnosis < 40 years (OR = 1.71, 95%C| = 1.06-2.76; p=0.027). The GD patients with
failed initial remission after ATD were treated with a second course of ATD at 51.9%, radio-iodine
ablation (RIA) at 43.3% and thyroidectomy at 4.8%. The clinical features of GD patients treated
with a thyroidectomy were more severe than those treated with RIA and ATD, respectively.
However, the relapse rate was lowest among patients who underwent a thyroidectomy (27.3%)
and the patients who underwent RIA (29%), respectively. The approach and modality of treatment
affected the remission rate and complications, so treating physicians and patients should discuss

each of the treatment options and had lifelong follow-up on the disease.
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Ssdleoladu (Radio-iodine ablation, RIA) U84
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meeifunsdnudeyanuudounds
(Retrospective study) lugfthe GD fianfinnnsinns
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1 1n51AY 2554 - 31 FunAw 2563 Inen1sauey
Foyannvsudougihsuenilldsunsitads
Graves’ disease MuszUY ICD10 Ngal E0507 713
ogiaus 18 TUlU uardivseTRunfinmanssnw
unsnn 6 e flhefignAneenainnisdne
(exclusion criteria) Ll 6Ue GD Alaifnasedu
soslundlondusniifediviessiureslulysosd
dlowsnifadesdunuu subclinical hyperthyroid
(free T3 ¥i30 free Td Uni TSH o)
numunszdeuveaithouaziutoya
Fasteluil 01g ower i duga guyvd lsnsau
(comorbidity) 35501 Graves’ disease #8113
Mg wWadin n1snduanssedleledu wuinsdey
nsewn thyroid function test (FT3, FT4, TSH)
syogaTlanasy (remission of disease) ¥y
nadulsas (relapse of disease) 1dunu
AUNATRINANIINTIINIiBIUfURN5al TauA
A1 TSH 0.27-4.2 mIU/L, free T3 2.0-4.4 pg/mL,
free T4 0.93-1.7 ng/dL laeldin3aansiaves
Cobas e 602 uaztiufindegarmeirsosnoninmes
fisllusunsy Microsoft excel dwiuliufindoya
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M9IEluNYE 91NAMYNITUNTITEETIUNTITY
Tuywd T5meUIaum T TUATATsTINTIY Raus
Fuil 26 fiunpal 2564 (BnansFusesavil 16/2564)
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1. LNEU9INSINANY Graves’ disease A

fisziu thyrotropin (TSH) suaxdien Free Ta
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38 Free T3 44 Sufuinmeselnsesdlaiily
(diffusedly enlarged goiter) #39iDINIINIMN
(Graves’ ophthalmopathy) #5991N15119/%A14
(dermopathy) #1380 52aNU thyrotropin-receptor
antibodies (TRAb)

2. Controlled disease MuNeHe Navas
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4. 53¢13Aa3U (remission period) 989
Graves’ Disease Mu1884 f5eaU free T3, free
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N33NwIRn5lY antithyroid drug (ATD) N3
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5. s3zlIAn5U (relapse period) 989
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dloAuganisinyn winninguiieuaslselalls
og1afifudndyn1eadd uonaind wudngud
muaulsald famglsagidumuiiodenuies
thuiinan ormswvilles Aoven wunAemen sEU
free T3 526U free T4 YUY methimazole
YuIA8 propylthiouracil N1SLAANATILAYY

JuUL9NMs T M3Shwimensisin N33
AgansTadleledu nsldednueesluulnsosd
waznslensesluulnsosdifleduganisine
wouniingualrvaulsalylaog1alidedfny
n9edid Fauanslumsned 1

757 Medical record code by “Graves’ disease” were reviewed.

Excluded (n=111):

Insufficient data (n=62)

Age <18 years (n=20)

Follow up duration <6 months
(n=8)

Toxic adenoma (n=9)

Toxic MNG (n=2)

Thyroiditis (n=10)

ATD therapy initiated for Graves’ disease (n=646)

Uncontrolled (n=183)

Controlled (n=463)

| |
Ongoing ATD Ongoing ATD therapy Remission (n=282)
therapy (n=104) (n=181) |
N=79 | |
Relapse (n=152) Remission
(n=130)
L— Definitive management (n=231)
Surgery (n=11) RIA (n=100) 2" ATD (n=120)
| I I
| | | |
Remission Ongoing ATD Remission Ongoing ATD Remission
(n=11) (n=48) (n=52) (n=110) (n=10)

UM 1 M3duungie Graves’ disease lunsfinw
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A1519% 1 Gﬁaaﬂaﬁﬂﬂmm@ﬂw Graves’ disease

Characteristics Controlled Uncontrolled Total p-value
(n=463) (n=183) (n=646)
Agely), median (IQR) 47 (38,58) 42 (32,55) 46 (37,57) < 0.001
Female sex, n (%) 318 (68.7) 120 (65.6) 438 (67.8) 0.504
Age at diagnosis (y), median (IQR) 43 (33,52) 40 (28,49.5) 42 (31,52) 0.009
BMI (ke/m?), median (range)* 235(21.2,26.6) 23(20.7,25.3)  23.3(21.1,26.2)  0.052
Follow up duration (months), median (IQR) 44.3 (25.3,83.4) 28 (12.7,55.7) 39.9 (20.9,75.9) < 0.001
Comorbidity disease (n, %) 164 (35.4) 49 (26.8) 213 (33) 0.044
Autoimmune comorbidity (n, %) 9 (1.9) 10 (5.5) 19 (2.9) 0.033
Smoking (n, %) 66 (14.3) 33 (18) 99 (15.3) 0.28
Symptom (n, %)
Palpitation 334 (72.1) 130 (71) 464 (71.8) 0.855
Weight loss 157 (33.9) 81 (44.3) 238 (36.8) 0.018
Dyspnea 209 (45.1) 113 (61.7) 322 (49.8) < 0.001
Hypokalemia 6(1.3) 5(2.7) 11(1.7) 0.308
Graves’ ophthalmopathy (n, %) 50 (10.8) 23 (12.6) 73 (11.3) 0.616
Goiter present (n, %) 303 (65.4) 157 (85.8) 460 (71.2) < 0.001
Goiter size (gm), median (IQR) 30 (20,45) 50 (30,50) 30 (20,50) < 0.001
Free T3 level at diagnosis (pg/mL),
median (IQR) 13.2 (7.2,22.5) 18 (8.9,28.2) 14.2 (7.5,23.5) < 0.001
Free T4 level at diagnosis (ng/dL),
median (IQR) 4.2 (2.5,7.7) 5.1(2.9,7.8) 4.4 (2.6,7.8) 0.004
Type of ATDs 0.982
Methimazole (n, %) 385 (83.2) 153 (83.6) 538 (83.3)
Propylthiouracil (n, %) 78 (16.8) 30 (16.4) 108 (16.7)
Dose of ATDs at diagnosis (mg/day),
median (IQR)
Methimazole 15 (10,15) 15 (15,25) 15 (10,20) 0.001
300
Propylthiouracil 150 (150,300) (162.5,450) 200 (150,300) 0.004
Duration of ATD treatment (months), 21.1
median (IQR) 43.4 (20.8,84.5)  (10.2,48.7) 34.6 (14.9,74.5) < 0.001
Severe adverse events on ATDs (n, %) 0 (0) 4(2.2) 4 (0.62) < 0.001
Remission after ATDs (n, %) 282 (60.9) 0(0) 282 (43.7) < 0.001
Thyroidectomy (n, %) 3(2) 8(10.1) 11 (4.8) < 0.001
RIA treatment (n, %) 29 (19.1) 71 (89.9) 100 (43.3) < 0.001
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15197 1 (519)

Characteristics Controlled Uncontrolled Total p-value
(n=463) (n=183) (n=646)
Dose of RIA (mCi), median (IQR) 10 (8,12) 10 (8,12.2) 10 (8,12) 0.658
On ATDs at data cut-point (n, %) 304 (65.7) 138 (75.4) 442 (68.4) < 0.001
On Lt4 at data cut point (n, %) 11 (2.4) 35 (19.1) 46 (7.1) < 0.001
No treatment at data cut point (n, %) 148 (32) 10 (5.5) 158 (24.5) < 0.001

Abbreviations: T3 = triiodothyronine, T4 = thyroxine, ATD = antithyroid drug, RIA = radio-iodine ablation,

Ltd = levothyroxine, IQR = interquartile range

*The body-mass index is weight in kilograms divided by the square of height in meters.

fue GD fldFunisinwmeseedu
godluulnsens 282 au WeRnmumsshwluunu
12 1fiou Wun1zlsAESU (remission) Seeay 56.7
waziileAnnunsinuuutunuin anglsaay

1.001
0.751
0.501

0.25

Relapse-free survival probability

0.001

(remission) anad IneNsEeLIARANIY 108 Lhou
NUNILLSAIU (remission) 5888 19.3 AaLAAS
Tusun 2

0 12 24 36 48 60 72 84 96 108 120
Time (months)
Number at risk
282 114 61 37 23 13 8 5 3 1 0
0 12 24 36 48 60 72 84 96 108 120

Time (months)

JUN 2 szezlianfnnunsinwiiun1glsnasu (remisssion) ndanlasunisshuaieediu

gosluulnsoun Relapse-free survival probability ( + 95% confidence interval) estimated according

to Kaplan-Meier survival method
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AUae GD FlFsunssnumeseend
gasluulnses 282 Aau agluniizlsnasy
(remission) 130 Au 3oz 46) BngIAY 46.5 T
Juwemda 199 au (Sowaz 70.6) ms;qu,a?imﬁa
AMadelsa 41 U fwdiunaniy 23.6 nn./u? WU
AUsedilsasan 92 au (Feway 32.6) 1Wulsa
Qﬁﬁmmmﬁmﬁamum (autoimmune disease)
6 Au (3evaz 2.1) guys 31 au (Govaz 11)
fthefidhsiunsnwsndeennis ladu 203 Ay
(%ovaz 72) hwiinan 86 au (3osag 30.5) 81115
witlos 133 au (osaz 47.2) famzlnunaden
Tudend 2 au (Jowaz 0.7) Fa17zally

(Graves’ ophthalmopathy) 28 Al (Sowaz 9.9)
fdnnzaenen (vualnsoun >20 n3u) 184 AU
%oz 65.2) vualnsessiade 30 N3y Agesluw
nsesfiade free T3 13 pg/mL, free T4 3.9 ng/dL
g1mugesluulnsesnlte methimazole 225 Au
($epay 79.8) JuIneLadY 15 Un. Lazy)
propylthiouracil 57 AW (§a8az 20.2) VWAL
@@y 150 wun. Imﬁﬂwﬁag’lumwimmu
(remission) FMgLINNTLALAUINABNONANNT
nauTlsaii3u (relapse) agnaditiodiamneadin
Fanandlumsad 2

M15199 2 Wisuileuteyaniluvesdtieiiegluntielsaasy (remission) funnaglsainisu (relapse)
TugUhe GD naanssnwmemeedulnsesngeslan

Characteristics Remission Relapse Total p-value
(n=130) (n=152) (n=282)
Agely), median (IQR) 48 (41,58) 45.5 (35,56.2) 46.5 (38.2,58) 0.063
Female sex, n (%) 98 (75.4) 101 (66.4) 199 (70.6) 0.131
Age at diagnosis (y), median (IQR) 44 (35.2,54.8) 39 (27.8,50) 41 (31.2,52) 0.002
BMI (kg/m?), median (range)* 23.9 (21.5,27.6) 23.4(21.4,26.3)  23.6(21.5,26.8) 0.344
Comorbidity disease (n, %) 43 (33.1) 49 (32.2) 92 (32.6) 0.982
Autoimmune comorbidity (n, %) 4 (3.1) 2(1.3) 6 (2.1) 0.419
Smoking (n, %) 10 (7.7) 21 (13.8) 31(11) 0.148
Symptom (n, %)
Palpitation 94 (72.3) 109 (71.7) 203 (72) 1.00
Weight loss 36 (27.7) 50 (32.9) 86 (30.5) 0.414
Dyspnea 61 (46.9) 72 (47.4) 133 (47.2) 1.00
Hypokalemia 2(1.5) 0(0) 2(0.7) 0.212
Graves’ ophthalmopathy (n, %) 8 (6.2) 20 (13.2) 28(9.9) 0.078
Goiter present (n, %) 77 (59.2) 107 (70.4) 184 (65.2) 0.066
Goiter size (gm), median (IQR) 30 (20,40) 30 (20,46.2) 30 (20,43.8) 0.004
Free T3 level at diagnosis (pg/mL),
median (IQR) 12.2 (7.4,20.3) 14.3 (7.8,23.5) 13 (7.6,22.7) 0.093
Free T4 level at diagnosis (ng/dL),
median (IQR) 3.7(2.4,6.4) 4.2 (2.6,7.7) 3.9 (2.5,7.3) 0.343
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15197 2 (719)

Characteristics Remission Relapse Total p-value
(n=130) (n=152) (n=282)
Type of ATDs 0.155
Methimazole (n, %) 109 (83.8) 116 (76.3) 225(79.8)
Propylthiouracil (n, %) 21 (16.2) 36 (23.7) 57 (20.2)
Dose of ATDs at diagnosis (mg/day),
median (IQR)
Methimazole 15 (10,15) 15 (15,20) 15 (10,20) 0.058
Propylthiouracil 150 (100,300) 150 (150,300) 150 (150,300) 0.430

Abbreviations: T3 = triiodothyronine, T4 = thyroxine, ATD = antithyroid drug, IQR = interquartile range
*The body-mass index is weight in kilograms divided by the square of height in meters.

HaduitvililsafiBy (relapse) Tugthe
GD il e, angunzidadelsn < 40T, N3
Q‘U‘qﬁ, AMealUu (Graves’ ophthalmopathy),
AMzABNeN, SEAU free T3 iodfads, nslden
propylthiouracil Tums$nw lefiasevideya
lag univariate analysis Wu31 918U ARELA
< 40 U (OR 1.7; 95%Cl 1.06-2.73; p=0.027),

A15199 3 Yadefinensalnisiinlsanisu (relapse)

AMzA1lUL (OR 2.31; 95%Cl 1.01-5.44; p=0.046)
Buthdeiililsaiisuegaited funsads
LLGiLﬁaami’lzﬁ%}agaImﬂw multivariate analysis
NuIogvaITAdelsA < 40 U (OR 1.71; 95%C|
1.06-2.76; p=0.027) JudfadeiRerfivinly
lsannsuegldediAagnisaisa denansly
9797 3

TugfUae GD

Univariate analysis Multivariate analysis
Characteristics Crude odds ratio  p-value Adjective odds p-value
(95%ClI) ratio OR (95%Cl)
Male 1.55(0.92,2.61) 0.099 1.5 (0.88,2.56) 0.132
Age at diagnosis 1.7 (1.06,2.73) 0.027 1.71 (1.06,2.76) 0.027
<40 years
Smoking 1.92 (0.87,4.25) 0.097
Graves’ ophthalmopathy 2.31(1.01,5.49) 0.046 2.11(0.88,5.02) 0.082
Goiter 1.64 (1,2.68) 0.05
Free T3 level at diagnosis 3.57 (0.37,34.71) 0.236
>4.4 vs <4.4 pg/mL
Type of ATDs 1.61 (0.89,2.93) 0.114
PTU vs MMI

Abbreviations: T3 = triiodothyronine, ATD = antithyroid drug, PTU = propylthiouracil, MMI = methimazole.
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2" attempt
ATD therapy
(n=120, 51.9%)

Characteristics

Age at diagnosis (y), median (IQR)
BMI (kg/m?), median (range)*

Autoimmune comorbidity (n, %) 2 (1.7)
Symptom (n, %)
Palpitation 84 (70)
Weight loss 42 (35)
Dyspnea 51(42.5)
Hypokalemia 0(0)
Graves’ ophthalmopathy (n, %) 15 (12.5)
Goiter present (n, %) 82 (68.3)
Goiter size (gm), median (IQR) 30 (20,40)
On Lt4 at data cut point (n, %) 0 (0)
Relapse (n, %) 120 (100)

39 (28,50.2)
23.4 (21.4,26.9)

RIA therapy Thyroidectomy p-value
(n=100, (n=11, 4.8%)

43.3%)

41 (27.8,50.2) 44 (39.5,55) 0.298
23.2(21,25.2)  24.8(23.5226.6) 0.055
3(3) 1(9.1) 0.249
72 (72) 9 (81.8) 0.698
35 (35) 5 (45.5) 0.779
66 (66) 8 (72.7) 0.001
1(1) 0 (0) 0.481
11 (11) 109.1) 0.907
85 (85) 11 (100) 0.002
47.5 (30,50) 50 (32.5,65) < 0.001
38 (38) 7(63.6) < 0.001
29 (29) 3(27.3) < 0.001

Abbreviations: T3 = triiodothyronine, T4 = thyroxine, ATD = antithyroid drug, RIA = radio-iodine ablation,

Ltd = levothyroxine, IQR = interquartile range

*The body-mass index is weight in kilograms divided by the square of height in meters.
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