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ABSTRACT

BACKGROUND: The current modalities for treatment of Graves’ disease include antithyroid drugs,
radioactive iodine ablation, and total thyroidectomy. The patient’s decision depends on clinical characteristics
and the patient's needs. Although long-term antithyroid drug treatment is another choice for patients,
nearly half of patients experience failure of antithyroid drug treatment and undergo radioiodine ablation or
thyroidectomy.

OBJECTIVES: To develop a clinical prediction score using prognostic factors for failure of antithyroid drug
treatment in Graves’ disease patients.

METHODS: The study was a retrospective observational cohort design. 630 Graves’' disease patients at
Surin hospital from 2018 to 2025 were reviewed. Important clinical data from multivariable logistic regression
were collected to compute the coefficient, which was then transformed into a score.

RESULTS: All 630 Graves’ disease patients were divided into two groups: 306 patients with antithyroid drug
failure and 324 patients in remission. The clinical prediction score was developed using five significant
clinical parameters, including relapse history, thyroid gland size(=45 g), thyroid-related orbitopathy, FT4>3.5
ng/dL, and MMI dose at 6th month>10 mg/d. The prediction score ranged from 0-7, with a score of 0-4
denoting a low risk (PPV=38.9%) and a score of 4.5-7 a high risk (PPV=81.3%) for failure of antithyroid drug
treatment. The AuROC of the score was 0.78 (95% CIl 0.74-0.82)

CONCLUSIONS: Graves’ disease patients who have a clinical prediction score of 4.5-7 have a high
probability for failure of antithyroid drug treatment. Physicians should recommend these patients be treated
with radioactive iodine or thyroidectomy.
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Table 1 Clinical Characteristics

Failure Remission
Characteristics (n=306) (n=324) p-value
n % n %
Pretreatment factors
1.Patient factors
Gender
Male 62 20.3 77 23.8
Female 244 79.7 247 76.2 0.29
Age (years), mean (xSD) 42.0 +15.6 47.0 +15.6 <0.001
Pulse rate at diagnosis (/min) 105.2 +19.8 103.1 +21.5 0.21
Smoking status
Current smoking 19 6.2 11 3.4 0.27
Ex-smoking 12 3.9 13 4.0
Never 275 89.9 300 92.6
2. Factors indicating the severity of the disease
Cardiovascular disease
No 275 89.8 293 90.4 0.89
Yes (AF/SVT, CHF, M) 31 10.1 31 9.6
Size of thyroid gland 47.0 +15.0 36.6 +11.8
15-25 gram 15 4.9 32 9.9 <0.001
30 gram 71 23.2 166 51.2
45 gram 107 35.0 97 29.9
60 gram 98 32.0 32 7.7
>60 gram 15 4.9 4 1.2
History of Relapsed 95 31.1 79 24.4 0.07
Postpartum 19 7.3 13 4.7 0.21
Thyroid related orbitopathy 57 18.6 35 10.8 0.007
Family history of thyroid 63 20.6 59 18.2 0.48
disease
Thyrotoxic Periodic Paralysis 6 2.0 11 3.4 0.33
3. Biochemichal factors
FT3 at diagnosis (pg/ml), 15.2 +8.4 11.7 7.4 <0.001
mean (xSD)
FT4 at diagnosis (ng/dl), 4.2 1.7 3.3 1.6 <0.001
mean (£SD)
FT3/FT4 ratio, mean (+SD) 3.8 1.6 3.6 1.6 0.23
TSHR Ab (IU/L), mean (+SD) 13.3 +14.1 7.7 9.0 0.043
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Table 1 Clinical Characteristics (Continue)
Failure Remission
Characteristics (n=306) (n=324) p-value
n % n %
Posttreatment factors
Dose MMI at 6 months
<10 mg/day 131 42.8 249 78.1 <0.001
>10 mg/day 175 57.2 70 21.9
Duration of antithyroid drug 20.7 1+21.0 19.2 +12.1 0.26

(month)
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Table 2 Regression Coefficient, Odd Ratio (OR), and 95% CI of Selected Parameters from Multiple Logistic Regression

Clinical parameters Coefficient OR 95% ClI p-value
Age >45 years 0.16 1.18 0.79-1.76 0.42
Female 0.13 1.14 0.72-1.81 0.59
Thyroid gland size 245 grams 1.09 2.98 1.99-4.46 <0.001
History of relapsed 0.72 2.06 1.34-3.15 0.001
Thyroid related orbitopathy 1.00 2.71 1.53-4.81 0.001
FT4 >3.5 ng/dl 0.71 2.03 1.38-3.00 <0.001
MMI dose at 6" month =10 mg/day 1.48 4.39 2.93-6.56 <0.001
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Table 3 Item Scoring Scheme for Failure

Predictors Coefficient Transformed Assign Score

Coefficient

History of relapsed
Yes 0.72 1.02 1
No - - 0
Thyroid gland size
>45 grams 1.05 1.49 1.5
<45 grams - - 0

Thyroid related orbitopathy

Yes 1.0 1.36 1.5

No - - 0
FT4

>3.5 ng/dl 0.71 1.0 1

<3.5 ng/dl - - 0

MMI dose at 6 months
>10 mg/day 1.46 2.06 2
<10 mg/day - - 0

Table 4 Distribution of Risk Categories for Failure, PPV, Likelihood Ration of Positive (LHR+), and 95% CI

Risk categories Failure Remission PPV (%) LHR+ 95% ClI p-value
n (%) n (%) of LHR+

Low (0-4) 170 (38.9) 267 (61.1) 38.9 0.66 0.60-0.73 <0.001

High (4.5-7) 113 (81.3) 26 (18.7) 81.3 4.5 3.04-6.67 <0.001

Sensitivity
0.50 0.75 1.00
| | |

0.25
|

0.00

0.00 0.25 0.50 0.75 1.00
1 - Specificity
AUROC=0.7816 (95%Cl; 0.74-0.82)

Figure 2 AuROC of Clinical Prediction Score for Failure of Antithyroid Drug Treatment
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