	Table S1. ROC performance metrics for TMI in predicting pCR (AUC, 95% CI, p, cut‑off, sensitivity, specificity, PPV, NPV, LR±, accuracy).

	
	
	95% Confidence Interval

	ROC ANALYSİS FOR TMI
	Result
	Lower
	Upper
	p

	[bookmark: _Hlk209281598]AUC
	0.633
	0.509
	0.756
	0,036

	Cut off (Youden's index)
	≤0.79
	
	
	

	Sensitivity
	86.96 %
	66.41 %
	97.22 %
	

	Specificity
	36.00 %
	26.64 %
	46.21 %
	

	Positive Likelihood Ratio
	1.359
	1.095
	1.69
	

	Negative Likelihood Ratio
	0.362
	0.122
	1.07
	

	Prevalence
	18.70 %
	12.24 %
	26.72 %
	

	Positive Predictive Value
	23.81 %
	20.11 %
	27.95 %
	

	Negative Predictive Value
	92.31 %
	80.18 %
	97.27 %
	

	Accuracy
	45.53 %
	36.53 %
	54.75 %
	



















	Table S2. Outcomes by TMI category (≤0.79 vs. >0.79): pCR rate, ypT distribution (including ypT0 %), recurrence (lesion regrowth), OS/PFS summaries, and key laboratory markers (CEA, CA19‑9, monocytes).

	
	
	High TMI (>0.79)
	Low TMI (≤0.79)
	
	

	
	
	n
	%
	Mean±SD
	Median (Q1-Q3)
	n
	%
	Mean±SD
	Median (Q1-Q3)
	Test
	p

	PCR
	no
	36
	90,0%
	
	
	64
	77,1%
	
	
	2,95
	0,086x

	
	yes
	4
	10,0%
	
	
	19
	22,9%
	
	
	
	

	PCR groups
	complete
	4
	10,0%
	
	
	19
	22,9%
	
	
	3,26
	0,196 x

	
	near-complete
	9
	22,5%
	
	
	13
	15,7%
	
	
	
	

	
	Partial/no response
	27
	67,5%
	
	
	51
	61,4%
	
	
	
	

	Gender
	male
	25
	62,5%
	
	
	50
	60,2%
	
	
	0,058
	0,81 x

	
	female
	15
	37,5%
	
	
	33
	39,8%
	
	
	
	

	Comorbidity
	no
	28
	70,0%
	
	
	52
	62,7%
	
	
	0,641
	0,423 x

	
	yes
	12
	30,0%
	
	
	31
	37,3%
	
	
	
	

	Comorbid disease
	Diabetes mellitus
	8
	66,7%
	
	
	17
	54,8%
	
	
	1,93
	0,655 y

	
	Ulcerative colitis
	0
	0,0%
	
	
	1
	3,2%
	
	
	
	

	
	Hypertension
	3
	25,0%
	
	
	12
	38,7%
	
	
	
	

	
	Coronary artery disease
	1
	8,3%
	
	
	1
	3,2%
	
	
	
	

	Tumor location
	Lower
	22
	55,0%
	
	
	55
	66,3%
	
	
	1,92
	0,384 x

	
	Middle
	12
	30,0%
	
	
	16
	19,3%
	
	
	
	

	
	Upper
	6
	15,0%
	
	
	12
	14,5%
	
	
	
	

	Tumor localization
	≤ 5 cm
	18
	45,0%
	
	
	44
	53,0%
	
	
	0,693
	0,405 x

	
	> 5 cm
	22
	55,0%
	
	
	39
	47,0%
	
	
	
	

	Grade
	Unknown
	4
	10,0%
	
	
	20
	24,1%
	
	
	
	

	
	Grade 1
	7
	17,5%
	
	
	13
	15,7%
	
	
	3,62
	0,31 y

	
	Grade 2
	27
	67,5%
	
	
	46
	55,4%
	
	
	
	

	
	Grade 3
	2
	5,0%
	
	
	4
	4,8%
	
	
	
	

	cT Stage
	T1
	0
	0,0%
	
	
	0
	0,0%
	
	
	3,07
	0,216 x

	
	T2
	2
	5,0%
	
	
	12
	14,5%
	
	
	
	

	
	T3
	31
	77,5%
	
	
	62
	74,7%
	
	
	
	

	
	T4
	7
	17,5%
	
	
	9
	10,8%
	
	
	
	

	cN Stage
	N0
	2
	4,87%
	
	
	10
	12,19%
	
	
	1,93
	0,552 y

	
	N+
	39
	95,13%
	
	
	72
	87,81%
	
	
	
	

	ypT Stage
	T0
	4
	10,0%
	
	
	19
	22,9%
	
	
	13,23
	0,014 y

	
	T1
	3
	7,5%
	
	
	10
	12,0%
	
	
	
	

	
	T2
	12
	30,0%
	
	
	22
	26,5%
	
	
	
	

	
	T3
	14
	35,0%
	
	
	31
	37,3%
	
	
	
	

	
	T4a
	3
	7,5%
	
	
	1
	1,2%
	
	
	
	

	
	T4b
	4
	10%
	
	
	0
	0%b
	
	
	
	

	ypN Stage
	N0
	33
	82,5%
	
	
	66
	79,5%
	
	
	3,85
	0,613 y

	
	N1a
	4
	10,0%
	
	
	9
	10,8%
	
	
	
	

	
	N1b
	0
	0,0%
	
	
	4
	4,8%
	
	
	
	

	
	N1c
	2
	5,0%
	
	
	1
	1,2%
	
	
	
	

	
	N2a
	0
	0,0%
	
	
	1
	1,2%
	
	
	
	

	
	N2b
	1
	2,5%
	
	
	2
	2,4%
	
	
	
	

	Post RT chemotherapy
	no
	24
	60,0%
	
	
	49
	59,0%
	
	
	1,15
	0,574 y

	
	FOLFOX
	3
	7,5%
	
	
	3
	3,6%
	
	
	
	

	
	CAPOX
	13
	32,5%
	
	
	31
	37,3%
	
	
	
	

	Type of Surgery
	LAR
	30
	75,0%
	
	
	62
	74,7%
	
	
	0,51
	0,999 y

	
	APR
	10
	25,0%
	
	
	20
	24,1%
	
	
	
	

	
	Total colectomy
	0
	0,0%
	
	
	1
	1,2%
	
	
	
	

	CT agent
	Capesitabin
	26
	65,0%
	
	
	52
	62,7%
	
	
	0,06
	0,8 x

	
	5-FU
	14
	35,0%
	
	
	31
	37,3%
	
	
	
	

	Relapse 
	No
	17
	42,5%
	
	
	66
	79,5%
	
	
	16,85
	<0,001 x

	
	Yes 
	23
	57,5%
	
	
	17
	20,5%
	
	
	
	

	Latest Situation
	Live
	23
	57,5%
	
	
	57
	68,7%
	
	
	1,8
	0,223 x

	
	Exitus
	17
	42,5%
	
	
	26
	31,3%
	
	
	
	

	Age
	
	40
	
	66,55±10,3
	67 (57-73,5)
	83
	
	64,36±11,87
	67 (57-73)
	1547
	0,541 z

	Post RT chemotherapy cycle
	40
	
	0,65±0,98
	0 (0-1)
	83
	
	0,64±0,9
	0(0-1)
	1645
	0,927 z

	Tumor localization (cm)
	
	40
	
	6,6±3,85
	5,75 (3-9,5)
	83
	
	6,53±3,94
	5 (4-8)
	1614,5
	0,805 z

	Number of Lymph Nodes Removed
	
	40
	
	8,4±4,62
	8 (5-11,5)
	83
	
	9,06±4,86
	10 (5-12)
	-0,717
	0,475 q

	Hemoglobin
	
	40
	
	12,62±2,06
	13,15 (11,35-13,85)
	83
	
	12,47±2,07
	12,6 (11-13,9)
	0,387
	0,7 q

	White blood cell
	
	40
	
	8,27±1,85
	8,1 (7,1-9,95)
	83
	
	7,8±2,07
	7,9 (5,9-9,1)
	1,223
	0,224 q

	Neutrophils
	
	40
	
	5,25±1,56
	4,95 (4,05-6,35)
	83
	
	4,89±1,71
	4,9 (3,5-6)
	1,122
	0,264 q

	Lymphocytes
	
	40
	
	2,08±0,63
	2 (1,75-2,5)
	83
	
	2,02±0,76
	1,9 (1,5-2,4)
	1473
	0,312 z

	Monocyte
	
	40
	
	0,68±0,24
	0,66 (0,5-0,8)
	83
	
	0,59±0,19
	0,58 (0,4-0,7)
	1257,5
	0,028 z

	Platelets
	
	40
	
	291,9±77,48
	293,5 (230-330,5)
	83
	
	285,6±84,38
	274 (230-353)
	0,398
	0,691 q

	NLR
	
	40
	
	2,72±1,1
	2,62 (1,86-3,12)
	83
	
	2,74±1,43
	2,5 (1,77-3,29)
	1627,5
	0,861 z

	PLR
	
	40
	
	150,06±54,48
	139,57 (112,29-177,11)
	83
	
	159,5±84,5
	141,15 (111,71-181,88)
	1657
	0,987 z

	SII
	
	40
	
	779,25±327,24
	730,97 (506,41-984,01)
	83
	
	809,13±594,48
	728,94 (376,47-976,5)
	1535
	0,5 z

	LDH
	
	40
	
	213,68±56,55
	214 (169,5-244)
	83
	
	193,6±43,63
	188 (162-223)
	1327,5
	0,073 z

	CEA
	
	40
	
	22,09±21,18
	14,13 (8,96-29,45)
	83
	
	5,98±14,16
	2,88 (1,61-4,81)
	271
	<0,001 z

	CA 19.9
	
	40
	
	60,11±117,86
	25,7 (16,2-49)
	83
	
	8,78±7,51
	7,9 (3,1-11,7)
	416,5
	<0,001 z

	x. Pearson Chi-Square Test with Chi-Square Statistics y. Fisher’s Exact Test z. Mann Whitney U Test with U Statistics q. Independent Samples t Test with t Statistics
CT, chemotherapy; LAR, low anterior resection; APR, abdominoperineal resection; TMI, Tumor Marker Index; pCR, pathological complete response; LVI, lymphovascular invasion; PNI, perineural invasion; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; LDH, lactate dehydrogenase; SII, systemic inflamatory index; CEA, carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9





















	Table S3. Combined endpoint analysis (pCR or near‑complete pathological response) by TMI category (counts, percentages, p‑value).

	
	
	Complete (pCR)
	Near-complete
	Partial/no response
	
	

	
	
	n
	%
	Mean±SD
	Median (Q1-Q3)
	n
	%
	Mean±SD
	Median (Q1-Q3)
	n
	%
	Mean±SD
	Median (Q1-Q3)
	Test
	p

	Gender
	male
	14
	60,9%
	
	
	10
	45,5%
	
	
	51
	65,4%
	
	
	2,86
	0,239 x

	
	female
	9
	39,1%
	
	
	12
	54,5%
	
	
	27
	34,6%
	
	
	
	

	Comorbidity
	no
	19
	82,6%
	
	
	15
	68,2%
	
	
	46
	59,0%
	
	
	4,48
	0,106 x

	
	yes
	4
	17,4%
	
	
	7
	31,8%
	
	
	32
	41,0%
	
	
	
	

	Comorbid disease
	Diabetes mellitus
	1
	25,0%
	
	
	3
	42,9%
	
	
	21
	65,6%
	
	
	8,56
	0,182 y

	
	Ulcerative colitis
	0
	0,0%
	
	
	1
	14,3%
	
	
	0
	0,0%
	
	
	
	

	
	Hypertension
	3
	75,0%
	
	
	3
	42,9%
	
	
	9
	28,1%
	
	
	
	

	
	Coronary artery disease
	0
	0,0%
	
	
	0
	0,0%
	
	
	2
	6,3%
	
	
	
	

	Tumor location
	Lower
	15
	65,2%
	
	
	14
	63,6%
	
	
	48
	61,5%
	
	
	3,06
	0,554 y

	
	Middle
	7
	30,4%
	
	
	5
	22,7%
	
	
	16
	20,5%
	
	
	
	

	
	Upper
	1
	4,3%
	
	
	3
	13,6%
	
	
	14
	17,9%
	
	
	
	

	Tumor localization
	≤ 5 cm
	11
	47,8%
	
	
	11
	50,0%
	
	
	40
	51,3%
	
	
	0,087
	0,958 x

	
	> 5 cm
	12
	52,2%
	
	
	11
	50,0%
	
	
	38
	48,7%
	
	
	
	

	Grade
	Unknown
	23
	100%
	
	
	1
	4,5%b
	
	
	0
	0%b
	
	
	104,13
	<0,001 y

	
	Grade 1
	0
	0%
	
	
	7
	31,8%b
	
	
	13
	16,7%a,b
	
	
	
	

	
	Grade 2
	0
	0%
	
	
	14
	63,6%b
	
	
	59
	75,6%b
	
	
	
	

	
	Grade 3
	0
	0,0%
	
	
	0
	0,0%
	
	
	6
	7,7%
	
	
	
	

	cT Stage
	T1
	0
	0,0%
	
	
	0
	0,0%
	
	
	0
	0,0%
	
	
	10,03
	0,026 y

	
	T2
	6
	26,1%
	
	
	4
	18,2%a
	
	
	4
	5,1%b
	
	
	
	

	
	T3
	15
	65,2%
	
	
	17
	77,3%
	
	
	61
	78,2%
	
	
	
	

	
	T4
	2
	8,7%
	
	
	1
	4,5%
	
	
	13
	16,7%
	
	
	
	

	cN Stage
	N0
	3
	13,04%
	
	
	1
	4,5%
	
	
	8
	10,26%
	
	
	2,14
	0,756 y

	
	N+
	20
	86,96%
	
	
	21
	95,5%
	
	
	70
	89.74%
	
	
	
	

	ypT Stage
	T0
	23
	100,0%
	
	
	0
	0%b
	
	
	0
	0%b
	
	
	117,82
	<0,001 y

	
	T1
	0
	0%
	
	
	8
	36,4%
	
	
	5
	6,4%a
	
	
	
	

	
	T2
	0
	0%
	
	
	10
	45,5%
	
	
	24
	30,8%b
	
	
	
	

	
	T3
	0
	0%
	
	
	4
	18,2%
	
	
	41
	52,6%b
	
	
	
	

	
	T4a
	0
	0,0%
	
	
	0
	0,0%
	
	
	4
	5,1%
	
	
	
	

	
	T4b
	0
	0,0%
	
	
	0
	0,0%
	
	
	4
	5,1%
	
	
	
	

	ypN Stage
	N0
	23
	100,0%
	
	
	17
	77,3%
	
	
	59
	75,6%
	
	
	8,22
	0,533 y

	
	N1a
	0
	0,0%
	
	
	3
	13,6%
	
	
	10
	12,8%
	
	
	
	

	
	N1b
	0
	0,0%
	
	
	1
	4,5%
	
	
	3
	3,8%
	
	
	
	

	
	N1c
	0
	0,0%
	
	
	0
	0,0%
	
	
	3
	3,8%
	
	
	
	

	
	N2a
	0
	0,0%
	
	
	0
	0,0%
	
	
	1
	1,3%
	
	
	
	

	
	N2b
	0
	0,0%
	
	
	1
	4,5%
	
	
	2
	2,6%
	
	
	
	

	Age
	
	23
	
	63,91±12,1
	70(52-74)
	22
	
	65,95±11,62
	67(58-74)
	78
	
	65,17±11,23
	66(58-73)
	0,222
	0,895 z

	Tumor localization (cm)
	
	23
	
	6,17±2,64
	6(5-8)
	22
	
	5,8±3,72
	5,25(2-8)
	78
	
	6,88±4,24
	5(4-10)
	0,955
	0,62 z

	Number of Lymph Nodes Removed
	
	23
	
	7,35±4,91
	7(4-10)
	22
	
	8,91±4,42
	9(5-12)
	78
	
	9,27±4,8
	9,5(5-12)
	1,451
	0,238 q

	Hemoglobin
	
	23
	
	12,93±2,26
	13,3(11-14,9)
	22
	
	12,27±1,53
	12,65(11,6-13,4)
	78
	
	12,47±2,13
	12,7(10,9-13,9)
	0,649
	0,524 q

	White blood cell
	
	23
	
	7,73±1,74
	7,9(6,3-9)
	22
	
	7,46±1,53
	7,45(6,5-8,6)
	78
	
	8,16±2,18
	8,05(6-9,9)
	1,222
	0,298 q

	Neutrophils
	
	23
	
	4,88±1,76
	4,6(3,2-5,93)
	22
	
	4,58±1,21
	4,6(3,5-5,7)
	78
	
	5,17±1,74
	5(3,8-6,2)
	1,157
	0,318 q

	Lymphocytes
	
	23
	
	1,98±0,63
	1,8(1,5-2,4)
	22
	
	2,05±0,56
	2,05(1,7-2,5)
	78
	
	2,06±0,79
	1,9(1,5-2,5)
	0,657
	0,72 z

	Monocyte
	
	23
	
	0,58±0,14
	0,6(0,49-0,7)
	22
	
	0,58±0,17
	0,53(0,43-0,7)
	78
	
	0,64±0,23
	0,6(0,4-0,8)
	1,039
	0,595 z

	Platelets
	
	23
	
	272,74±80,36
	279(201-334)
	22
	
	273,18±81,84
	268(220-323)
	78
	
	296,13±82,26
	279,5(232-356)
	1,144
	0,322 q

	NLR
	
	23
	
	2,74±1,28
	2,83(1,62-3,57)
	22
	
	2,36±0,71
	2,34(2,04-2,73)
	78
	
	2,83±1,46
	2,62(1,83-3,27)
	1,377
	0,502 z

	PLR
	
	23
	
	146,95±56,32
	140(103,85-174,01)
	22
	
	139,55±50,51
	128,74(102,5-175)
	78
	
	163,99±85,85
	149,61(115,45-182,67)
	1,76
	0,415 z

	SII
	
	23
	
	764,91±470,52
	644(364,78-1147,25)
	22
	
	639,78±262,23
	674,07(442,67-866,25)
	78
	
	854,61±581,52
	757,66(485,65-997,38)
	2,726
	0,256 z

	LDH
	
	23
	
	197±45,84
	183(161-227)
	22
	
	193,86±36,98
	193,5(164-226)
	78
	
	202,82±52,85
	198(165-237)
	0,521
	0,771 z

	CEA
	
	23
	
	8,4±20,24
	3(1,45-5,63)
	22
	
	14,53±20,33
	4,72(1,78-12,66)
	78
	
	11,11±17,21
	4,94(2,4-11,33)
	4,571
	0,102 z

	CA 19.9
	
	23
	
	11,55±10,02
	10,8(2,6-21,8)
	22
	
	28,79±57,94
	10,15(7,4-28)
	78
	
	28,65±83,69
	10,75(5,2-21,6)
	1,166
	0,558 z

	TMI
	
	23
	
	0,49±0,39
	0,42(0,16-0,75)
	22
	
	1,06±1,13
	0,59(0,25-1,59)
	78
	
	0,9±1,23
	0,5(0,27-1,11)
	4,192
	0,123 z

	x. Pearson Chi-Square Test with Chi-Square Statistics y. Fisher’s Exact Test z. Kruskal Wallis Test with H Statistics q. One Way ANOVA with F Statistics.
CT, chemotherapy; LAR, low anterior resection; APR, abdominoperineal resection; TMI, Tumor Marker Index; pCR, pathological complete response; LVI, lymphovascular invasion; PNI, perineural invasion; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; LDH, lactate dehydrogenase; SII, systemic inflamatory index; CEA, carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9





	Table S3.Combined endpoint analysis (pCR or near‑complete pathological response) by TMI category (counts, percentages, p‑value) (continue)

	
	
	Complete (pCR)
	Near-complete
	Partial/no response
	
	

	
	
	n
	%
	Mean±SD
	Median (Q1-Q3)
	n
	%
	Mean±SD
	Median (Q1-Q3)
	n
	%
	Mean±SD
	Median (Q1-Q3)
	Test
	p

	Post RT chemotherapy
	no
	12
	52,2%
	
	
	10
	45,5%
	
	
	51
	65,4%
	
	
	4,32
	0,327y

	
	FOLFOX
	1
	4,3%
	
	
	2
	9,1%
	
	
	3
	3,8%
	
	
	
	

	
	CAPOX
	10
	43,5%
	
	
	10
	45,5%
	
	
	24
	30,8%
	
	
	
	

	Type of Surgery
	LAR
	18
	78,3%
	
	
	15
	68,2%
	
	
	59
	75,6%
	
	
	1,97
	0,804 y

	
	APR
	5
	21,7%
	
	
	7
	31,8%
	
	
	18
	23,1%
	
	
	
	

	
	Total colectomy
	0
	0,0%
	
	
	0
	0,0%
	
	
	1
	1,3%
	
	
	
	

	CT agent
	Capesitabin
	16
	69,6%
	
	
	16
	72,7%
	
	
	46
	59,0%
	
	
	1,86
	0,395 x

	
	5-FU
	7
	30,4%
	
	
	6
	27,3%
	
	
	32
	41,0%
	
	
	
	

	Relapse 
	No
	21
	91,3%
	
	
	15
	68,2%
	
	
	47
	60,3%
	
	
	7,81
	0,02 x

	
	Yes 
	2
	8,7%
	
	
	7
	31,8%
	
	
	31
	39,7%
	
	
	
	

	Latest Situation
	Live
	18
	78,3%
	
	
	14
	63,6%
	
	
	48
	61,5%
	
	
	2,21
	0,332 x

	
	Exitus
	5
	21,7%
	
	
	8
	36,4%
	
	
	30
	38,5%
	
	
	
	

	Post RT chemotherapy cycle
	23
	
	0,78±1
	0(0-1)
	22
	
	0,77±0,81
	1(0-1)
	78
	
	0,56±0,93
	0(0-1)
	2,93
	0,231z

	x. Pearson Chi-Square Test with Chi-Square Statistics y. Fisher’s Exact Test z. Kruskal Wallis Test with H Statistics
CT, chemotherapy; LAR, low anterior resection; APR, abdominoperineal resection; TMI, Tumor Marker Index; pCR, pathological complete response; LVI, lymphovascular invasion; PNI, perineural invasion; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; LDH, lactate dehydrogenase; SII, systemic inflamatory index; CEA, carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9





	Table S4. Overall survival (OS) according to pathological complete response. 

	
	pCR
	

	
	No
	Yes

	Events n/N (%)
	38/100 (38)
	5/23 (21,7)

	mOS, months (%95 CI)
	64,24 (57,59-70,88)
	81,86 (68,87-94,84)

	HR (%95 CI)
	0.52 (0.21-1.33)
	

	HR p-value
	0.173
	

	Log-rank p-value
	0,165
	



	Table S5. Progression‑free survival (PFS) according to pathological complete response

	
	pCR
	

	
	No
	Yes

	Events n/N (%)
	38/100 (38)
	2/23 (8,7)

	mPFS, months (%95 CI)
	62,16 (54,98-69,35)
	91,57 (81,77-101,37)

	HR (%95 CI)
	0.20 (0.05-0.81)
	

	HR p-value
	0,024
	

	Log-rank p-value
	0,012
	











