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[ Abstract ] Background and purpose: According to current consensus, adverse high-risk pathological features are only associated

E2WMHE: ERAKRRAIS (81972260)
Wi—fE# . $2% (ORCID: 0000-0003-1826-3952) , T+, fEREEEIT,
WEEH : 2208 (ORCID: 0000-0002-3389-0391) , FATEEIi, #(#%, E-mail xinxiangli@fudan.edu.cn.



528 HRE, F RANRRESHIENEX [ ~IPEEWES RNEOENESIER: X9 875AAAIBNTIBILIIIIRT

with adjuvant therapy for stage I colorectal cancer (CRC). As important prognostic factors, we further explored the possibility
of identifying patients with potential recurrence and poor prognosis based on these incorporating high-risk pathological features.
Methods: This is a cohort study. A retrospective analysis was conducted on clinical data of CRC patients who underwent surgical
treatment at the Second Department of Colorectal Surgery, Fudan University Affiliated Shanghai Cancer Center from 2008 to 2018.
This study was approved by the Ethics Committee of the Fudan University Shanghai Cancer Center (approval No.: 050432-4-2108%*),
and the study complies with the Declaration of Helsinki. A total of 9 875 patients were enrolled, including 5 859 males and 4 016
females, aged [ M (IQR) ] 60 (16) years (range: 16 to 94). Median follow-up time was 1 779.0 days [ 95% CI: 1 750.1-1 807.9 ] .
We used the Kaplan-Meier method to plot survival curves for different groups. Cox multivariate analysis was used to identify
independent risk factors for 5-year overall survival (OS), disease-free survival (DFS) and recurrence-free survival (RFS). Finally,
a column chart model was constructed to evaluate and stratify patient prognosis. The Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) checklist was followed for this cohort study. Results: According to the number of incorporating
high-risk pathological features, patients were divided into five groups: Hr 0 group (0 incorporating high-risk pathological feature),
Hr 1 group (1 incorporating high-risk pathological feature), Hr 2 group (2 incorporating high-risk pathological features), Hr 3
group (3 incorporating high-risk pathological features), and Hr 4 group (4 or more incorporating high-risk pathological features).
The Kaplan-Meier survival curve results indicated significant differences in OS, DFS and RFS among different groups (all P<0.001).
Subgroup analysis was conducted on stage I colorectal cancer, and the survival curves of OS, DFS and RFS in different Hr groups
overlapped with each other. Compared to the overall population, the survival differences in different groups were significantly
reduced, indicating that stage Il colon cancer patients with incorporating high-risk pathological features may benefit from adjuvant
chemotherapy. The independent prognostic factors for RFS included age, pT stage, pN stage and Hr group. The survival curves of OS,
DFS and RFS indicated that the prognosis of Hr 4 group was significantly worse than that of stage Ill ¢ patients; 5.2% and 14.1% of
stage I and Il patients had two or more incorporating high-risk pathological features (Hr group=2), respectively. Finally, a column
chart model was constructed by incorporating the independent prognostic risk factors for CRC mentioned above. The calibration
curve showed a good consistency between the actual observations and the predictions made by the nomogram, and the decision
curve analysis (DCA) indicated that the model constructed in this study had good efficacy in stratifying recurrence. Conclusion:
The number of incorporating high-risk pathological features is an independent prognostic factor for RFS in patients with stage I -1l
CRC. Combining it as a multiclass variable with age, pT and pN stage has good prognostic stratification and recurrence stratification
efficacy, which is expected to guide clinical treatment.

[ Key words ] Colorectal cancer; Recurrence; Incorporating high-risk pathological features; Prediction model
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Colorectal patients who underwent surgical treatment at Fudan University
Shanghai Cancer Center from 2008 to 2018 (n=18 675)
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There are 9 875 cases included in the retrospective study
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Fig. 1 Flow chart showing patients enrollment
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Tab.1 Characteristics baseline of patients

Ln(%)]
Variables Hr 0 group (n=4 509) Hr I group (n=2 803) Hr 2 group (#=1703) Hr_ 3 group (#=655) Hr 4 group (n=208)

Agelyear’ 61 (15.0) 60 (16.0) 60 (16.0) 60 (18.0) 54 (22.5)
Gender

Male 2701 (59.9) 1664 (59.4) 973 (57.1) 387 (59.1) 134 (65.4)

Female 1 808 (40.1) 1139 (40.1) 730 (42.9) 268 (40.9) 71 (34.6))
Histologic type

Adenocarcinoma 4509 (100.0) 2538 (90.5) 1178 (69.2) 428 (65.3) 39 (19.0)

Mucinous 0(0.0) 263 (9.4) 494 (29.0) 178 (27.2) 92 (444.9)

Signet ring cell 0(0.0) 2(0.1) 31(1.8) 49 (7.5) 74 (36.1)
Differentiation

Poor 0(0.0) 512 (18.3) 984 (57.8) 591 (90.2) 204 (99.5)

Moderate 4369 (96.9) 2254 (80.4) 707 (41.5) 63 (9.6) 1(0.5)

Well 140 (3.1) 37(1.3) 12 (0.7) 1(0.2) 0(0.0)
Perineural invasion

Negative 4509 (100.0) 1922 (68.6) 951 (55.8) 169 (25.8) 9(4.4)

Positive 0(0.0) 881 (31.4) 752 (44.2) 486 (74.2) 196 (95.6)
Lymphovascular invasion

Negative 4509 (100.0) 1979 (70.6) 769 (45.2) 115 (17.6) 9(4.4)

Positive 0(0.0) 824 (29.4) 934 (54.8) 540 (82.4) 196 (95.6)
pT stage

T1/Tis 419 (9.3) 115 (4.1) 26 (1.5) 7(1.1) 1(0.5)

T2 1145 (25.4) 439 (15.7) 156 (9.2) 31(4.7) 10 (4.9)

T3 1290 (28.6) 1052 (37.5) 731 (42.9) 281 (42.9) 74 (36.1)

T4 1655 (36.7) 1197 (42.7) 790 (46.4) 336 (51.3) 120 (58.5)
PN stage

NO 3369 (74.7) 1206 (43.0) 498 (29.2) 90 (13.7) 1(0.5)

N1 918 (20.4) 876 (31.3) 594 (34.9) 184 (28.1) 36 (17.6)

N2 222 (4.9) 416 (14.8) 431 (25.3) 284 (43.4) 113 (55.1)

Nx 0(0.0) 305 (10.9) 180 (10.6) 97 (14.8) 55(26.8)
TNM

0- I 1312 (29.1) 234 (8.3) 72 (4.2) 12 (1.8) 1(0.5)

I 1997 (44.3) 958 (34.2) 411 (24.1) 75 (11.5) 3(1.4)

] 1200 (26.6) 1306 (46.6) 1040 (61.1) 471 (71.9) 149 (71.6)

Unknown 305 (10.9) 305 (10.9) 180 (10.6) 97 (14.8) 55(26.4)
Position

Rectum 2462 (54.6) 1336 (47.7) 761 (44.7) 319 (48.7) 109 (53.2)

Left-sided colon 1023 (22.7) 697 (24.9) 406 (23.8) 129 (19.7) 39 (19.0)

Right-sided colon 1012 (22.4) 765 (27.3) 535(31.4) 206 (31.5) 57 (27.8)

Unknown 12 (0.3) 5(0.2) 1(0.1) 1(0.2) 0(0.0)
Resection margin

Negative 4509 (100.0) 2787 (99.4) 1672 (98.2) 631 (96.3) 175 (85.4)

Positive 0(0.0) 16 (0.6) 31(1.8) 24 (3.7) 30 (14.6)
Number of lymph node harvest

<12 0(0.0) 305 (10.9) 180 (10.6) 97 (14.8) 55(26.8)

=12 4509 (100.0) 2498 (89.1) 1523 (89.4) 558 (85.2) 150 (73.2)

*: Age data is presented as [ M (IQR) | .
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Fig. 2 Survival curves of different Hr groups

A: OS survival curves and the results of comparisons between different Hr group categories; B: DFS survival curves and the results of comparisons
between different Hr group categories; C: RFS survival curves and the results of comparisons between different Hr group categories. Bonferroni
correction was applied, with P<<0.005 indicating statistical significance.
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Fig.3 Survival curves for different Hr groups in subgroup analysis for staging

A-C: OS, DFS, and RFS survival curves for stage Il colorectal cancer patients in different Hr group categories, with Bonferroni correction applied,
P<<0.008 considered as statistically significant; D-F: OS, DFS, and RFS survival curves for stage lll colorectal cancer patients in different Hr group
categories, with Bonferroni correction applied, P<<0.005 considered as statistically significant.
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Tab.2 Multivariable regression analysis for OS, DFS and RFS

oS DFS RFS

Item
HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value
Age 1.040 (1.036-1.045) <<0.000 1 1.022 (1.018-1.025) <<0.000 1 1.022 (1.018-1.026) <<0.000 1
Hr 1vsHr 0 1.268 (1.110-1.450) <<0.000 1 1.254 (1.121-1.404) <<0.000 1 1.242 (1.109-1.391) <<0.000 1
Hr 2 vs Hr 0 1.626 (1.403-1.884) <<0.000 1 1.620 (1.433-1.833) <<0.000 1 1.632 (1.443-1.847) <<0.000 1
Hr 3vsHr 0 2.656 (2.225-3.171) <0.000 1 2.288 (1.962-2.668) <<0.000 1 2.300 (1.972-2.682) <<0.000 1
Hr 4vsHr 0 4.923 (3.908-6.201) <<0.000 1 3.517 (2. 850-4.340) <<0.000 1 3.603 (2.924-4.438) <<0.000 1
pT3 vs pT1 1.693 (1.191-2.405) 0.003 0 1.750 (1.323-2.315) <<0.000 1 1.872 (1.398-2.507) <<0.000 1
pT4 vs pTl 2.108 (1.499-2.966) <0.000 1 1.985 (1.510-2.609) <0.000 1 2.161 (1.623-2.877) <<0.000 1
pN1 vs pNO 1.691 (1.483-1.928) <<0.000 1 1.615 (1.449-1.800) <<0.000 1 1.643 (1.473-1. 832) <<0.000 1
PN2 vs pNO 3.219 (2.795-3.708) <<0.000 1 2.701 (2.395-3.046) <<0.000 1 2.743 (2.431-3.096) <<0.000 1
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Fig. 4 The potential clinical value of Hr group grouping

A-C: OS, DFS, and RFS survival curves for different Hr groups, different pN stages, and stage lll ¢ were adjusted using Bonferroni, with £<<0.004 2
indicating statistically significant differences; D: 5-year OS, 5-year DFS and 5-year RFS for different Hr group groups, different pN stages, and stage
Ilc; E: Cross tabulation of Hr group grouping and pN staging; F: Cross tabulation of Hr group grouping and TNM staging; G: Column chart of RFS
risks for 1, 2, and 3 years; H: Calibration curve of the 3-year RFS column chart model; I: The DCA curve of the recurrence risk model.
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