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prognosis between early- and late-onset rectal cancer (EORC and LORC, respectively), and to analyze
the adverse factors affecting outcomes in EORC patients. Methods This retrospective cohort and
propensity score matching (PSM) study examined 904 rectal cancer patients who underwent radical
resection at Peking University Shougang Hospital between 2017 and 2022. Prior to comparison,
patients in the EORC group (<50 years old) and LORC group (=50 years old) were matched at a 1:2
ratio to control for the following confounders: sex; neoadjuvant therapy; T, N, and M stage; and
adjuvant treatment. Cox regression was used to identify independent risk factors for poor overall
and progression-free survival (OS and PFS, respectively). Restricted cubic splines were used to
analyze the association between age and clinical outcome. Results A total of 199 EORC and 705
LORC patients were included for analysis. Prior to PSM, the proportions of patients with stage
T4 [27.6%(55/199) vs.12.9%(91/705), x*=30.12, P<0.001] and M1 disease [24.6%(49/199) vs.
15.7% (111/705), x*=8.40, P=0.004], and the proportions of patients who received neoadjuvant
[79.9% (159/199) vs. 62.3%(439/705), x*=21.54, P<0.001] and adjuvant therapy [62.8%(125/199)
vs. 50.8% (358/705), x*=9.03, P=0.003] were significantly higher in the EORC group. Mean OS
(57.8 vs. 51.9 months; P=0.011) and PFS (53.6 vs. 44.5 months; P=0.001) were also significantly
longer in the LORC group. However, after PSM, the intergroup differences in OS and PFS were not
significant (P=0.450 and 0.180, respectively). Multivariate Cox regression in the EORC cohort
identified carcinoembryonic antigen concentration >5 pg/L [hazard ratio (HR), 3.79; 95% confidence
interval (CI), 1.34-10.69; P=0.012] and presence of perineural invasion (HR, 7.27; 95%ClI, 1.77-29.88;
P=0.006) as independent risk factors for overall mortality; the only independent risk factor for cancer
progression was carcinoembryonic antigen concentration >5 pug/L (HR, 2.56; 95%CI, 1.06-6.17;
P=0.037). Restricted cubic spline analysis showed a U-shaped relationship between age and clinical
outcome. After PSM, OS and PFS did not show a significant association with age in the < 60 years
old group. Conclusion Compared with LORC, EORC is more likely to be diagnosed at a later stage
and has a worse outcome. Early diagnosis and timely treatment improve outcome in EORC patients.

[Key words] Rectalneoplasms,early-onset; Rectalneoplasms,late-onset; Clinicopathological
characteristics; Prognosis
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HIGHE H (pg/L, >20/<20) 0.93(0.13~6.78) 0.946 - -
ik sk CRE M/ BT 1) 2.05(0.85~4.95) 0.109 - -
AR AL (BB PE ) 3.46(1.43~8.35) 0.006 7.27(1.77~29.88) 0.006
J¥EE T 43391 (T2/T1) 1.09(0.13~9.05) 0.938 - -
J¥dgE T 5391 (T3/T1) 1.41(0.19~10.55) 0.737 - -
J¥PEE T 43481 (T4/T1) 4.95(0.67~36.60) 0.117 - -
Jifged N 43191 (N1/NO) 2.07(1.05~4.08) 0.036 0.58(0.17~1.96) 0.382
JiEE N 43491 (N2/NO) 2.02(1.01~4.06) 0.047 0.50(0.17~1.48) 0.214
Ji 82 M 3481 (M1/MO) 4.74(2.72~8.24) <0.001 1.93(0.75~4.94) 0.170
B EaIT (A/J0) 5.69(1.77~18.29) 0.004 2.11(0.44~9.97) 0.348
Wity (R 1.78(0.93~3.41) 0.080 0.60(0.16~2.20) 0.441
=" R R RUE
F3 WM EME (EORC) A B3 Joit A 752 0 K 2 1Y Cox BIH /3B
- RO Ty ZHE
HR(95%CI) PIE HR(95%CI) P
P (L /5) 1.37(0.85~2.19) 0.192 - -
MR (F5/78) 0.76(0.36~1.60) 0.471 - -
R B (A7) 0.70(0.25~1.92) 0.487 - -
FIEE (1) 1.30(0.73~2.30) 0.371 - -
BT (pg/L, 25/<5) 2.67(1.66~4.29) <0.001 2.56(1.06~6.17) 0.037
WEISHLR 50(we/LL, =30/<30) 3.48(1.85~6.56) <0.001 1.38(0.45~4.21) 0.576
WP 199(kU/L, >37/<37 ) 2.02(1.18~3.47) 0.011 1.59(0.74~3.41) 0.231
BEHUR 242 (kU/L, 220/<20) 3.81(1.74~8.31) <0.001 0.46(0.04~4.83) 0.516
MEZEHTE 724 (ng/l.,=10/<10) 1.87(1.07~3.27) 0.027 2.47(0.96~6.33) 0.059
H I 25 11 (g/LL, >20/<20) 0.72(0.10~5.18) 0.744 - -
JokAE e CORPE /B 1) 1.44(0.61~3.40) 0.409 - -
AR AL (BB ) 3.00(1.25~7.20) 0.014 2.40(0.67~8.52) 0.177
J¥EE T 43391 (T2/T1) 0.61(0.17~2.27) 0.466 - -
J¥9RE T 53493 (T3/T1) 0.79(0.24~2.60) 0.698 - -
Jifged T 53491 (T4/T1) 2.10(0.64~6.90) 0.222 - -
JiEE N 73481 (N1/NO) 1.53(0.83~2.81) 0.172 1.07(0.37~3.08) 0.897
Jibged N 43191 (N2/NO) 2.42(1.39~4.20) 0.002 1.20(0.49~2.94) 0.697
JiEE M 4349 (M1/MO) 2.85(1.76~4.63) <0.001 1.16(0.52~2.57) 0.720
B BaYT (H/JE) 8.12(2.55~25.86) <0.001 2.34(0.57~9.63) 0.241
iRy () 1.89(1.09~3.26) 0.022 1.07(0.35~3.27) 0.909

[ R vy S
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F4  MEMHWE (LORC) 4B H BRLE AR R Z (1 Cox [IH 5347
- R AT ZHE 5T
HR(95%C1) PlE HR(95%CI) PlE
PERN (Ll %) 0.91(0.63~1.32) 0.636 - -
WA 2 (R /) 0.80(0.50~1.27) 0.343 - -
s CH/E) 0.99(0.61~1.61) 0.965 - -
FE S (A /178) 0.99(0.59~1.67) 0.967 - -
FEIAPTE (pe/L, 25/<5) 2.86(1.98~4.14) <0.001 1.65(0.99~2.75) 0.056
BERBTR 50(pg/L, 230/<30) 3.54(2.08~6.03) <0.001 0.69(0.31~1.51) 0.350
WP 199(kU/L, 237/<37) 3.82(2.50~5.83) <0.001 1.89(1.07~3.33) 0.027
WP 242 (KU/L, >20/<20) 3.92(2.36~6.50) <0.001 1.80(0.93~3.51) 0.083
BRSSP 724 (ng/L.,>10/<10) 2.34(1.50~3.66) <0.001 1.47(0.84~2.57) 0.178
IR A (pg/L, >20/<20) 2.67(0.37~19.19) 0.329 - -
ik gk CRRME/B ) 2.92(2.03~4.22) <0.001 1.41(0.84~2.38) 0.198
A0 (MBI M) 3.57(2.41~5.28) <0.001 1.59(0.92~2.73) 0.096
Jigga T 4330 2.88(2.11~3.92) <0.001 2.50(1.62~3.88) <0.001
Ji9RE N 53491 (N1/NO) 2.35(1.51~3.66) <0.001 1.45(0.78~2.72) 0.243
JiEE N 43381 (N2/NO) 4.53(2.92~7.04) <0.001 2.82(1.51~5.27) 0.001
JirEE M43 (M1/MO) 3.96(2.71~5.77) <0.001 1.45(0.77~2.74) 0.248
HAEHNEYT CR ) 2.15(1.44~3.21) <0.001 1.28(0.66~2.50) 0.462
ENEYT CRIG) 1.64(1.14~2.35) 0.007 0.65(0.36~1.17) 0.147
TE T ARES R K A AR R, 5 9T e Bk AR B AT 4007 =7 3R oAU
x5 M kMEE W (LORC) L8 JCik A AEZ R 2 W Cox [BIIH 4347
- B 2R ST ZHE T
HR(95%CI) PfH HR (95%CI) Pl
PR (L1 5) 0.90(0.65~1.23) 0.503 - -
WA L (R /) 0.77(0.51~1.16) 0.205 - -
s CH/E) 1.11(0.73~1.67) 0.635 - -
KL (1) 1.09(0.70~1.69) 0.708 - -
FEAPTE (pe/L, 25/<5) 2.26(1.66~3.07) <0.001 1.59(1.06~2.38) 0.026
PP S0( e/, >30/<30) 3.25(1.98~5.33) <0.001 1.23(0.61~2.50) 0.561
PP 199(kU/L, >37/<37) 2.11(1.40~3.19) <0.001 1.18(0.70~2.02) 0.534
BEIEHLR 242 (kU/L, >20/<20) 2.59(1.59~4.22) <0.001 1.08(0.56~2.06) 0.825
RSP 724 (ng/L.,>10/<10) 1.73(1.15~2.60) 0.009 1.25(0.74~2.12) 0.404
H 62 M (pg/L, >20/<20) 2.07(0.29~14.77) 0.470
JikE sk CRR /B 1) 2.48(1.79~3.43) <0.001 1.35(0.87~2.11) 0.183
PIZARAC PR/ ) 2.89(2.02~4.13) <0.001 1.53(0.96~2.43) 0.076
filgeg T 434 2.53(1.95~3.28) <0.001 1.81(1.26~2.60) 0.001
JiEE N 7391 (N1/NO) 2.80(1.94~4.03) <0.001 2.35(1.43~3.87) <0.001
Jibged N 43191 (N2/NO) 3.47(2.35~5.14) <0.001 2.00(1.15~3.48) 0.014
JirEE M43 (M1/MO) 2.44(1.72~3.46) <0.001 1.34(0.79~2.28) 0.276
B BhasT (h/198) 2.78(1.92~4.03) <0.001 1.21(0.68~2.16) 0.509
bRy () 3.02(2.15~4.24) <0.001 1.56(0.92~2.64) 0.101
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