SEER program database(2000-2020), aged>65,diagnosis with I-11]
rectal cancer, rectal cancer as the only diagnosed cancer(N=74734)

4

Excluded:

Unknown race(N=521)
Unknown grade(N=16222)
Unknown TNM stage(N=24591)
Unknown CEA(N=16145)
Unknown tumor size(N=3791)
Unknown Months from diagnosis to
treatment(N=377)

Unknown treatment(N=13)
Unknown follow-

up information(N=128)

<1 months survival(N=166)

Patients included in this study(N=12780)

Training cohort(N=8948) Validation cohort(N=3832)

g Surgery VS Combined(Surgery+RT/CT)
Before PSM(N=5846) After PSM(N=2234 ratio=1:1, caliper of=0.02)
Surgery(N=4620) VS Combined(N=1226) Surgery(N=1117) VS Combined(N=1117)

Figure 1 Patient selection flowchart




A

B

Characteristics

n.event(%)

HR(95% Cl)

p for interation

Sex 0.01
Male 5256(58.7) Reference
Female 3692(41.3) 0.92(0.86-0.98) [ ]
Race 0.361
White 7413(82.8) Reference
Black 616(6.9) 1.31(1.16-1.47) H@H
Other 919(10.3) 0.87(0.78-0.97) HOH
Marital status <0.001
Single 834(9.3) Reference
Married 4988(55.7) 0.71(0.64-0.79) HH
Divorced 795(8.9) 0.9(0.78-1.04) H@H
Other 2331(26.1) 0.99(0.89-1.11) HOH
Grade <0.001
I 741(8.3) Reference
Il 6984(78.1) 1.19(1.05-1.35) H@H
I 1102(12.3) 1.85(1.6-2.14) A
vV 121(1.4) 2.07(1.58-2.7) ——
T stage <0.001
T 1265(14.1) Reference
T2 2012(22.5) 1.27(1.11-1.45) H@H
T3 4976(55.6) 2.17(1.93-2.44) A
T4 695(7.8) 4.4(3.82-5.06) H@H
N stage <0.001
NO 5582(62.4) Reference
N1 2530(28.3) 1.52(1.42-1.64) ()
N2 836(9.3) 2.61(2.38-2.86) !
TNM Stage <0.001
I 2694(30.1) Reference
Il 2888(32.3) 1.81(1.65-1.98) !
1 3366(37.6) 2.46(2.26-2.68) K
CEA <0.001
Positive 3451(38.6) Reference
Negative 5434(60.7) 0.57(0.53-0.61) 1)
Borderline 63(0.7) 0.85(0.6-1.2) ——
Tumor size <0.001
<3 2476(27.7) Reference
3-5 3271(36.6) 1.39(1.27-1.51) L]
5-7 2020(22.6) 1.74(1.58-1.91) 1
=7 1181(13.2) 2.22(2-2.46) HH
Months.from.diagnosis.to.treatment 100(100%) 1(0.98-1.03) ‘ 0.746
Surgery <0.001
No 863(9.6) Reference
Yes 8085(90.4) 0.39(0.35-0.42) H@I
Radiation 0.009
No 3794(42.4) Reference
Yes 5154(57.6) 1.09(1.02-1.16) 9
Chemotherapy 0.154
No 3695(41.3) Reference
Yes 5253(58.7) 1.05(0.98-1.12) ()
I I I I
0.50 1.0 2.0 4.0

Figure 2 Subgroup analysis for CSS and OS of Training cohort. (A) Forest map for CSS (B) Forest map for OS.

Effect(95%Cl)

Characteristics n.event(%) HR(95% CI) p for interation
Sex 0.003
Male 5256(58.7) Reference
Female 3692(41.3) 0.92(0.87-0.97) oA
Race <0.001
White 7413(82.8) Reference
Black 616(6.9) 1.01(0.9-1.13) o
Other 919(10.3) 1.21(1.12-1.31) =
Marital status <0.001
Single 834(9.3) Reference
Married 4988(55.7)  0.84(0.77-0.92) =
Divorced 795(8.9) 0.91(0.8-1.03) — —
Other 2331(26.1) 0.76(0.69-0.85) H@—
Grade <0.001
I 741(8.3) Reference
[ 6984(78.1)  0.84(0.76-0.91) =
1l 1102(12.3)  0.6(0.53-0.67) ——
\Y 121(1.4) 0.6(0.44-0.82) | :
T stage <0.001
T1 1265(14.1) Reference
T2 2012(22.5)  0.89(0.81-0.97) ——
T3 4976(55.6)  1.09(1.01-1.18) =
T4 695(7.8) 1.4(1.23-1.58) ——
N stage 0.032
NO 5582(62.4) Reference
N1 2530(28.3)  1.22(1.15-1.3) oA
N2 836(9.3) 0.88(0.79-0.98) ——
TNM Stage <0.001
I 2694(30.1) Reference
[ 2888(32.3)  1.15(1.08-1.23)
Il 3366(37.6)  1.22(1.15-1.31) K A
CEA 0.001
Positive 3451(38.6) Reference
Negative 5434(60.7)  0.92(0.87-0.97) F A
Borderline 63(0.7) 0.73(0.53-1.02) | > :
Tumor size 0.004
<3 2476(27.7) Reference
3-5 3271(36.6)  0.96(0.9-1.03) oA
5-7 2020(22.6)  1.08(1-1.17) =
>7 1181(13.2)  1.11(1.01-1.21) =
Months.from.diagnosis.to.treatment 100(100%) 1.14(1.12-1.16) ¢ < 0.001
Surgery <0.001
No 863(9.6) Reference
Yes 8085(90.4)  0.56(0.51-0.62) =
Radiation <0.001
No 3794(42.4) Reference
Yes 5154(57.6)  1.27(1.2-1.34) A
Chemotherapy <0.001
No 3695(41.3) Reference
Yes 5253(58.7)  1.39(1.31-1.47) A
I I I I
0.50 0.71 1.0 1.41

Effect(95%Cl)



Partial Likelihood Deviance

Partial Likeiihood Deviance

Figure 3 LASSO regression plot. (A) Plot of partial likelihood deviance of CSS, (B) plot of LASSO
coefficient profiles of CSS, Each curve represents the LASSO coefficient profile of a feature against
the log (lambda) sequence. when the optimal lambda value was 0.02, retentiong variables were screen;
(C) Plot of partial likelihood deviance of OS, (D) plot of LASSO coefficient profiles of OS, Each curve

represents the LASSO coefficient profile of a feature against the log (lambda) sequence, when the
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Figure 4 Nomograms for predicting 1-, 3-, and 5-year survival of patients by training cohort. (A)

Nomogram of cancer-specific survival. (B) Nomogram of overall survival.
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Figure 5 Receiver operating characteristic curve analyses were used to evaluate the prediction

accuracy of nomograms in predicting 1-, 3- and 5-year survival. (A) Predicted cancer-specific
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survival in the training cohort; (B) Predicted overall survival in the training cohort.
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Figure 6 Receiver operating characteristic curve analyses were used to evaluate the prediction
accuracy of nomograms in predicting 1-, 3- and 5-year survival. (A) Predicted cancer-specific

survival in the validation cohort; (B) Predicted overall survival in the validation cohort.
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Figure 7 Calibration curves were used to evaluate the consistencies between actual survival and
nomogram predicted survival. (A, B, C) Predicted cancer-specific survival in the training cohort. (D, E,

F) Predicted overall survival in the training cohort.
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Figure 8 Calibration curves were used to evaluate the consistencies between actual survival and

nomogram predicted survival. (A, B, C) Predicted cancer-specific survival in the validation cohort. (D,

E, F) Predicted overall survival in the validation cohort.
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Figure 9 Survival curves of overall survival and cancer-specific survival after risk stratification based

on nomograms.(A) Training cohort. (B) Validation cohort.
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Figure 10 Comparison the cancer-specific survival and overall survival between surgery cohort and
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A

B

Characteristics n.event(%) HR(95% CI) p for interation Characteristics n.event(%) HR(95% CI) p for interation
Sex 0.023 Sex <0.001

Male 3305(56.5) Reference Male 3305(56.5) Reference

Female 2541(43.5)  0.89(0.81-0.98) KA Female 2541(43.5)  0.86(0.79-0.93) F A4
Race 0.777 Race <0.001

White 4899(83.8) Reference White 4899(83.8) Reference

Black 375( 6.4) 1.34(1.12-1.61) o Black 375( 6.4) 1.07(0.88-1.3) ——

Other 572(9.8) 0.94(0.8-1.11) = - 0.489 Other 572(9.8) 1.28(1.12-1.45) -

Marital status <0.001 Marital status 0.005

Single 531(9.1) Reference Single 531(9.1) Reference

Married 3137(53.7)  0.74(0.62-0.87) = Married 3137(53.7)  0.93(0.8-1.08) ——

Divorced 459( 7.9) 0.87(0.69-1.1) == Divorced 459( 7.9) 1.03(0.84-1.27) ——

Other 1719(29.4)  1.05(0.88-1.24) = Other 1719(29.4)  0.8(0.68-0.95) ——

Grade <0.001 Grade <0.001

I 516( 8.8) Reference I 516( 8.8) Reference

[ 4516(77.2)  1.34(1.1-1.63) = [ 4516(77.2)  0.8(0.7-0.92) ==

Il 736(12.6) 2.36(1.89-2.94) —_— Il 736(12.6) 0.58(0.47-0.7) ——

\Y 78(1.3) 3.23(2.22-4.7) —— \Y 78(1.3) 0.53(0.3-0.96) @ |
T stage <0.001 T stage 0.072

T 1316(22.5) Reference T 1316(22.5) Reference

T2 1849(31.6)  1.71(1.44-2.03) = T2 1849(31.6)  0.81(0.73-0.9) A

T3 2362(40.4)  3.68(3.14-4.31) oA T3 2362(40.4)  0.85(0.77-0.95) o

T4 319( 5.5) 7.53(6.13-9.26) = T4 319( 5.5) 1.19(0.93-1.54) ——

N stage <0.001 N stage 0.61

NO 4322(73.9) Reference NO 4322(73.9) Reference

N1 1005(17.2)  2.3(2.05-2.58) KA N1 1005(17.2)  1.06(0.93-1.2) -

N2 519( 8.9) 3.82(3.35-4.37) KA N2 519( 8.9) 0.87(0.71-1.07) ——

TNM Stage <0.001 TNM Stage 0.708

I 2826(48.3) Reference I 2826(48.3) Reference

[ 1496(25.6)  2.42(2.14-2.74) KA [ 1496(25.6)  0.95(0.86-1.06) o

Il 1524(26.1)  3.92(3.49-4.41) KA Il 1524(26.1)  0.99(0.88-1.11) =
CEA <0.001 CEA 0.703

Positive 1988(34.0) Reference Positive 1988(34.0) Reference

Negative 3818(65.3)  0.52(0.47-0.57) W@ Negative 3818(65.3)  1.02(0.93-1.13) FOH

Borderline 40( 0.7) 1.17(0.72-1.89) —— Borderline 40( 0.7) 0.93(0.48-1.8) | @ |
Tumor size <0.001 Tumor size <0.001

<3 2071(35.4) Reference <3 2071(35.4) Reference

3-5 2140(36.6)  1.56(1.38-1.76) F A 3-5 2140(36.6)  0.85(0.77-0.94) oA

5-7 1109(19.0)  2.2(1.92-2.52) K oA 5-7 1109(19.0)  0.75(0.66-0.86) -

27 526( 9.0) 2.56(2.17-3.01) A > 7 526( 9.0) 0.72(0.6-0.87) —_—
Months.from.diagnosis.to.treatment 100(100) 1.01(0.97-1.05) ¢ 0.597 Months.from.diagnosis.to.treatment 100(100) 1.14(1.11=1.17) ¢ <0.001
Cherapy <0.001 Cherapy <0.001

Surgery 4620(79) Reference Surgery 4620(79) Reference

Combined 1226(21) 1.52(1.36-1.69) K A Combined 1226(21) 1.21(1.09-1.35) = -

| | | | | | | | | |
0.50 1.0 2.0 4.0 8.0 035 050 0.71 1.0 141 20
Effect(95%Cl) Effect(95%Cl)

C D

Characteristics n.event(%) HR(95% Cl) p for interation Characteristics n.event(%) HR(95% Cl) p for interation

Sex 0.036 Sex 0.148

Male 1322(59.2) Reference Male 1322(59.2) Reference

Female 912(40.8) 0.86(0.75-0.99) oA Female 912(40.8) 0.9(0.77-1.04) F A 0.148
Race 0.762 Race 0.022

White 1814(81.2) Reference White 1814(81.2) Reference

Black 180( 8.1) 1.24(0.98-1.58) —_— Black 180( 8.1) 1.07(0.78-1.45) @ 0.68

Other 240(10.7) 0.97(0.78-1.21) —_— Other 240(10.7) 1.29(1.04-1.59) A 0.02
Marital status 0.054 Marital status 0.431

Single 213(9.5) Reference Single 213(9.5) Reference

Married 1245(55.7)  0.71(0.57-0.89) —— Married 1245(55.7)  1.04(0.8-1.37) == 0.765

Divorced 196( 8.8) 0.87(0.64-1.18) —— Divorced 196( 8.8) 1.09(0.75-1.58) —o—i 0.65

Other 580(26.0) 0.94(0.74-1.19) —— Other 580(26.0) 0.94(0.69-1.27) @ 0.688
Grade <0.001 Grade <0.001

I 150( 6.7) Reference I 150( 6.7) Reference

Il 1676(75.0) 1.05(0.79-1.4) — Il 1676(75.0) 0.77(0.59-1.01) - 0.055

1] 359(16.1) 1.61(1.17-2.2) —@— I 359(16.1) 0.54(0.38-0.76) —@— <0.001

\Y 49(2.2) 2.31(1.44-3.71) | @ : \Y 49( 2.2) 0.42(0.15-1.15) 9 : 0.091
T stage <0.001 T stage 0.889

T 229(10.3) Reference T 229(10.3) Reference

T2 446(20.0) 1.32(0.95-1.83) —— T2 446(20.0) 0.76(0.59-0.98) o 0.034

T3 1335(59.8)  2.24(1.67-2.99) —o— T3 1335(59.8)  0.8(0.64-1.01) - 0.058

T4 224(10.0) 4.59(3.3-6.38) —C— T4 224(10.0) 1.17(0.82-1.67) —@— 0.382
N stage <0.001 N stage 0.181

NO 1117(50.0) Reference NO 1117(50.0) Reference

N1 735(32.9) 1.49(1.28-1.74) - N1 735(32.9) 0.97(0.82-1.14) F A 0.688

N2 382(17.1) 2.55(2.14-3.04) = N2 382(17.1) 0.83(0.65-1.07) = 0.145
TNM Stage <0.001 TNM Stage 0.465

I 419(18.8) Reference I 419(18.8) Reference

Il 698(31.2) 1.81(1.43-2.29) —— I 698(31.2) 1.03(0.84-1.25) A 0.797

1l 1117(50.0)  2.65(2.13-3.31) —@— 1l 1117(50.0)  0.94(0.78-1.14) FOH 0.543
CEA < 0.001 CEA 0.231

Positive 900(40.3) Reference Positive 900(40.3) Reference

Negative 1321(59.1)  0.63(0.55-0.72) A Negative 1321(59.1)  1.09(0.93-1.28) K A 0.289

Borderline 13( 0.6) 2.04(1.01-4.11) : @ | Borderline 13( 0.6) 1.97(0.63-6.16) | @ | 0.244
Tumor size < 0.001 Tumor size 0.019

<3 556(24.9) Reference <3 556(24.9) Reference

3-5 919(41.1) 1.28(1.07-1.54) = 3-5 919(41.1) 0.89(0.74-1.06) oA 0.189

5-7 531(23.8) 1.48(1.21-1.81) == 5-7 531(23.8) 0.8(0.65-0.99) - 0.039

. 7 228(10.2) 1.96(1.54-2.48) —— O 228(10.2) 0.76(0.56-1.03) @ 0.078
Months.from.diagnosis.to.treatment 100(100) 1.02(0.96-1.07) 2 0.542 Months.from.diagnosis.to.treatment 100(100) 1.19(1.14-1.24) ¢ <0.001
Cherapy 0.073 Cherapy 0.059

Surgery 1117(50) Reference Surgery 1117(50) Reference

Combined 1117(50) 0.88(0.77-1.01) A Combined 1117(50) 1.15(0.99-1.34) FoA 0.059

| | | | | | | |
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Figure 11 Subgroup analysis for CSS and OS between before PSM cohort and after PSM cohort. (A) Forest map for CSS of before PSM cohort. (B) Forest map for OS

of before PSM cohort. (C) Forest map for CSS of after PSM cohort. (D) Forest map for OS of after PSM cohort.



