Table S1: MTBTOPS model definition table (Single, Paired, and Three time points configurations). 
	Model ID
	[bookmark: _GoBack]Time point
	Region
	Feature
	Temporal Modeling

	M1
	Three time points (t0, t1, t2)
	Lesion-based
	HCR
	Delta

	M2
	Three time points (t0, t1, t2)
	Lesion-based
	HCR
	GRU

	M3
	Three time points (t0, t1, t2)
	Lesion-based
	DLR
	Delta

	M4
	Three time points (t0, t1, t2)
	Lesion-based
	DLR
	GRU

	M5
	Three time points (t0, t1, t2)
	Whole lung
	HCR
	Delta

	M6
	Three time points (t0, t1, t2)
	Whole lung
	HCR
	GRU

	M7
	Three time points (t0, t1, t2)
	Whole lung
	DLR
	Delta

	M8
	Three time points (t0, t1, t2)
	Whole lung
	DLR
	GRU

	SingleM1
	Single (t0)
	Lesion-based
	HCR
	None

	SingleM2
	Single (t0)
	Lesion-based
	DLR
	None

	SingleM3
	Single (t0)
	Whole lung
	HCR
	None

	SingleM4
	Single (t0)
	Whole lung
	DLR
	None

	SingleM5
	Single (t1)
	Lesion-based
	HCR
	None

	SingleM6
	Single (t1)
	Lesion-based
	DLR
	None

	SingleM7
	Single (t1)
	Whole lung
	HCR
	None

	SingleM8
	Single (t1)
	Whole lung
	DLR
	None

	SingleM9
	Single (t2)
	Lesion-based
	HCR
	None

	SingleM10
	Single (t2)
	Lesion-based
	DLR
	None

	SingleM11
	Single (t2)
	Whole lung
	HCR
	None

	SingleM12
	Single (t2)
	Whole lung
	DLR
	None

	DualM1
	Paired (t0-t1)
	Lesion-based
	HCR
	Delta

	DualM2
	Paired (t0-t1)
	Lesion-based
	DLR
	Delta

	DualM3
	Paired (t0-t1)
	Whole lung
	HCR
	Delta

	DualM4
	Paired (t0-t1)
	Whole lung
	DLR
	Delta

	DualM5
	Paired (t0-t2)
	Lesion-based
	HCR
	Delta

	DualM6
	Paired (t0-t2)
	Lesion-based
	DLR
	Delta

	DualM7
	Paired (t0-t2)
	Whole lung
	HCR
	Delta

	DualM8
	Paired (t0-t2)
	Whole lung
	DLR
	Delta

	DualM9
	Paired (t1-t2)
	Lesion-based
	HCR
	Delta

	DualM10
	Paired (t1-t2)
	Lesion-based
	DLR
	Delta

	DualM11
	Paired (t1-t2)
	Whole lung
	HCR
	Delta

	DualM12
	Paired (t1-t2)
	Whole lung
	DLR
	Delta


HCR, handcrafted radiomics; DLR, deep learning radiomics.


Table S2: Distribution of treatment outcomes and phenotypic and molecular drug susceptibility testing (DST) results among MDR-TB patients in three clinical centers
	Characteristics
	Center 1
	Center 2
	Center 3

	
	(n=94)
	(n=104)
	(n=67)

	Treatment outcome, n(%)
	
	
	

	Success
	61 (64.9)
	62 (59.6)
	31 (46.3)

	Completed
	21 (22.3)
	27 (26.0)
	17 (25.4)

	Failure
	12 (12.8)
	15 (14.4)
	19 (28.4)

	Phenotypic DST, n(%)
	
	
	

	RIF+
	65 (69.1)
	52 (50.0)
	43 (64.2)

	INH+
	65 (69.1)
	52 (50.0)
	43 (64.2)

	Not tested
	29 (30.9)
	52 (50.0)
	24 (35.8)

	Molecular DST, n(%)
	
	
	

	rpoB
	48 (51.1%)
	69 (66.3%)
	33 (49.3%)

	katG
	26 (27.7%)
	43 (41.3%)
	32 (47.8%)

	inhA
	23 (24.5%)
	41 (39.4%)
	14 (20.9%)

	Not tested
	46 (48.9%)
	35 (33.7%)
	34 (50.7%)


Note: Percentages may not add up to exactly 100% due to rounding. Categories in the Phenotypic DST and Molecular DST sections are not mutually exclusive; individual patients may exhibit resistance or mutations in multiple drugs or genes.




Table S3: Dataset distribution for MTBTOPS-FU model development in the derivation cohort
	Dataset
	FTO
	UTO
	Sum

	Training set

	Center 1
	66
	10
	76

	Center 2
	70
	12
	82

	Sum
	136
	22
	158

	Internal validation set

	Center 1
	16
	2
	18

	Center 2
	19
	3
	22

	Sum
	35
	5
	40







Table S4: Confidence intervals and imbalance-aware metrics for binary treatment outcome prediction.
	Model
	Positive class
	Cohort
	AUC (95% CI)
	AUPRC
	Balanced ACC
	F1 (95% CI)

	MTBTOPS-FU
	FTO-positive
	Internal validation
	0.873 (0.850-0.896)
	0.876
	0.797
	0.831 (0.806-0.855)

	MTBTOPS-FU
	UTO-positive
	Internal validation
	0.873 (0.850-0.896)
	0.876
	0.797
	0.767 (0.733-0.800)

	Clinical features
	FTO-positive
	Internal validation
	0.543 (0.306-0.782)
	0.923
	0.5
	0.933 (0.873-0.987)

	Clinical features
	UTO-positive
	Internal validation
	0.543 (0.306-0.782)
	0.181
	0.5
	0.000 (0.000-0.000)

	SCC (6th month)
	FTO-positive
	Internal cohort
	0.655 (0.555-0.756)
	0.988
	0.655
	0.886 (0.850-0.922)

	SCC (6th month)
	UTO-positive
	Internal cohort
	0.655 (0.555-0.756)
	0.151
	0.655
	0.387 (0.222-0.529)

	MTBTOPS-FU
	FTO-positive
	External validation
	0.838 (0.736-0.924)
	0.935
	0.743
	0.809 (0.714-0.889)

	MTBTOPS-FU
	UTO-positive
	External validation
	0.838 (0.736-0.924)
	0.69
	0.743
	0.622 (0.437-0.767)

	Clinical features
	FTO-positive
	External validation
	0.698 (0.559-0.827)
	0.879
	0.5
	0.835 (0.759-0.902)

	Clinical features
	UTO-positive
	External validation
	0.698 (0.559-0.827)
	0.522
	0.5
	0.000 (0.000-0.000)

	SCC (6th month)
	FTO-positive
	External validation
	0.579 (0.474-0.699)
	0.976
	0.579
	0.819 (0.729-0.893)

	SCC (6th month)
	UTO-positive
	External validation
	0.579 (0.474-0.699)
	0.243
	0.579
	0.345 (0.095-0.560)




Table S5: Dataset distribution for MTBTOPS-SCF model development in the derivation cohort
	Dataset
	Success
	Completed
	Failure
	Sum

	Training set

	Center 1
	49
	17
	10
	76

	Center 2
	49
	21
	12
	82

	Sum
	98
	38
	22
	158

	Internal validation set

	Center 1
	12
	4
	2
	18

	Center 2
	13
	6
	3
	22

	Sum
	25
	10
	5
	40








Table S6: Confidence intervals and imbalance-aware metrics for multiclass treatment outcome prediction.
	Model
	Averaging method
	Cohort
	AUC (95% CI)
	AUPRC
	Balanced ACC
	F1 (95% CI)

	MTBTOPS-SCF
	Macro-average
	Internal validation
	0.894 (0.874-0.914)
	0.806
	0.767
	0.763 (0.730-0.797)

	Clinical features
	Macro-average
	Internal validation
	0.441 (0.293-0.621)
	0.391
	0.353
	0.310 (0.222-0.429)

	MTBTOPS-SCF
	Macro-average
	External validation
	0.849 (0.781-0.910)
	0.726
	0.671
	0.674 (0.542-0.783)

	Clinical features
	Macro-average
	External validation
	0.547 (0.448-0.648)
	0.421
	0.31
	0.225 (0.163-0.298)



