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Supplementary Methods
Serum 131I fractionation
Whole blood was drawn into heparinized tubes and centrifuged. A 500 μL serum aliquot was applied to a column prepared by plugging a 5-mL syringe (plunger removed) with glass wool and filling it with 3 mL of Amberlite resin, which was primed with phosphate-buffered saline (PBS). After sample loading, approximately 3 mL of PBS was eluted into six vials of approximately 500 μL each; the summed eluate counts were defined as protein-bound (organic) 131I. The fluid retained in the resin bed was flushed and counted, and the resin bed itself was counted as inorganic 131I. Summed protein-bound and inorganic counts were compared with the original sample counts, and recovery loss was below 5% in all samples. The entire procedure was performed in triplicate and averaged. The Amberlite separation procedure was compared with high-performance liquid chromatography with in-line gamma detection (Yarra column, 3 μm, 300 × 7.8 mm; Phenomenex, Torrance, CA, USA; 50 mM sodium phosphate–0.3 M NaCl, 1 mL/min, 220 nm UV) in two representative serum samples. The two methods yielded similar protein-bound estimates (6.8% vs. 6.2% and 22.9% vs. 26.6%) and comparable elution profiles (Supplementary Figure S1).

Supplementary Table S1. Serum 131I composition in day-2 and day-7 non-metastatic groups
	Variable
	Day 2 (n=19, excluded from primary analyses)
	Day 7 (n=108, non-metastatic cohort)

	Administered 131I activity
	100 mCi, n=13; 150 mCi, n=6
	100 mCi, n=46; 150 mCi, n=62

	Total serum 131I (×106 cpm), median [IQR]
	111.95 [85.97–144.96]
	0.89 [0.44–2.23]

	Protein-bound (organic) 131I fraction (%), median [IQR]
	1.0 [0.7–3.1]
	14.1 [11.1–17.7]

	Protein-bound (organic) 131I fraction (%), mean ± SD
	3.19 ± 4.56
	15.39 ± 6.10

	ρ with WBS neck ROI: total / absolute protein-bound / absolute inorganic
	—
	0.778 / 0.790 / 0.768; all p<0.001


Serum 131I fractions were separated using Amberlite ion-exchange chromatography in triplicate. The Amberlite procedure was compared with HPLC with in-line gamma detection in two representative serum samples. Each group was sampled at a single time point, and the groups differed in administered activity and discharge timing; therefore, the comparison is cross-sectional rather than serial.

Supplementary Table S2. ROC-derived cut-off values of continuous parameters for treatment success in the non-metastatic cohort (n = 108)
	Variable
	AUC
	Cut-off value
	95% bootstrap percentile range
	Sensitivity
	Specificity

	Off-Tg
	0.675
	16.0 ng/mL
	8.95–47.35 ng/mL
	0.859
	0.600

	TgAb
	0.537
	177.0 IU/mL
	16.25–463.85 IU/mL
	0.949
	0.267

	Serum 131I counts
	0.659
	1.23 (×106 cpm)
	0.47–3.08 (×10⁶ cpm)
	0.487
	0.833

	Thyroid-anterior-neck ROI counta
	0.741
	964.0
	396.5–3682.0
	0.744
	0.667


Cut-off values were determined by maximizing Youden’s index via ROC analysis. Bootstrap percentile ranges represent the 2.5th–97.5th percentiles of the bootstrap-derived optimal cut-off values.
AUC, area under the receiver operating characteristic curve; Off-Tg, thyroid-stimulating hormone-stimulated thyroglobulin level; TgAb, thyroglobulin antibody level; cpm, counts per minute; ROI, region of interest; ROC, receiver operating characteristic
a: Counts measured from the thyroid ROI on the day 7 131I whole-body scintigraphy image

Supplementary Table S3. Optimal cut-off values of continuous variables used for analyses of on-Tg level reduction (≥ 25%) and disease progression in the metastatic cohort (n = 23)
	Variable
	AUC
	Cut-off value
	95% bootstrap percentile range
	Sensitivity
	Specificity

	Off-Tg
	0.792
	286.0 ng/mL
	18.85–442.75 ng/mL
	0.533
	1.000

	TgAb
	0.575
	18.2 IU/mL
	10.05–19.50 IU/mL
	0.400
	0.875

	Serum 131I counts
	0.850
	0.670 (×106 cpm)
	0.492–2.098 ×10⁶ cpm
	0.867
	0.875


Cut-off values were determined by maximizing Youden’s index via ROC analysis. Bootstrap percentile ranges represent the 2.5th–97.5th percentiles of the bootstrap-derived optimal cut-off values.
AUC, area under the receiver operating characteristic curve; Off-Tg, thyroid-stimulating hormone-stimulated thyroglobulin; TgAb, thyroglobulin antibody level; cpm, counts per minute; ROC, receiver operating characteristic



Supplementary Table S4. Comparison of groups based on post-therapy 131I WBS visual uptake (metastatic cohort, n = 23)
	
	Low uptake
(Grade 1, n = 6)
	Intermediate uptake
(Grade 2, n = 4)
	High uptake
(Grade 3, n = 13)
	p-value

	Serum 131I count (×106 cpm)
	0.381 [0.344–0.492]
	0.613 [0.596–0.670]
	2.168 [1.673–7.324]
	< 0.001

	On-Tg reduction rate (%)
	8.0 [-31.8 to 54.0]
	-11.9 [-27.3 to -2.3]
	-38.7 [-60.9 to -33.3]
	0.020

	Off-Tg (ng/mL)
	150.05 [144.5–280.0]
	88.1 [8.2–185.4]
	291.9 [61.2–1001.0]
	0.287

	TgAb (IU/mL)
	15.1 [11.7–17.8]
	17.05 [14.6–18.9]
	17.4 [12.9–21.0]
	0.424

	Progressive disease
 Absent
 Present
	
3 (50.0%)
3 (50.0%)
	
3 (75.0%)
1 (25.0%)
	
13 (100.0%)
0 (0.0%)
	0.017


Data are presented as medians [Q1–3] or n (%)
cpm, counts per minute; On-Tg, thyroid-stimulating hormone-suppressed thyroglobulin level; Off-Tg, thyroid-stimulating hormone-stimulated thyroglobulin level; TgAb, thyroglobulin antibody; WBS, whole-body scintigraphy

Supplementary Figure S1. Comparison of Amberlite fractionation and HPLC-gamma elution profiles in representative serum samples
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