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[ Abstract | Background and purpose: With the aging population, the number of elderly patients with colorectal cancer (CRC)
is increasing. To date, elderly patients with stage [I CRC often receive a weakened chemotherapy regimen or even no chemotherapy
after radical surgery, and It is still unclear whether this will lead to adverse oncological outcomes. This study aimed to explore the
prognostic impact of advanced age on stage Il CRC patients after removing bias through a multivariate COX regression approach.
Methods: We retrospectively collected data of 3314 colorectal cancer patients with postoperative pathology of stage II, no history
of previous tumors, no secondary primary tumors within 5 years after surgery and no preoperative neoadjuvant therapy. This study
was reviewed by the medical ethics committee of Fudan University Shanghai Cancer Center (ethics number: 050432-4-2108%).
The optimal threshold for calculating age relative to survival using survminer package of R software (version 3.0) (surv_cutpoint
algorithm) was 73 years. We compared the clinical and pathological characteristics, overall survival (OS) and disease-free survival
(DFS) between the older group (age>>73 years) and the younger group (age<<73 years). The alignment diagram prediction model
was drawn using the survival package and RMS package. Results: The elderly and non-elderly groups were evenly comparable in
terms of gender, tumor location, differentiation, vascular invasion, perineural invasion and pT stage. Multivariate COX regression
showed that advanced age was an independent prognostic risk factor for OS [ hazard ratio (HR)=3.725 (3.051-4.549), P<<0.001 ]
and DFS [HR=2.431 (2.029-2.912), P<<0.001] . The nomogram (alignment diagram) prediction model constructed based on
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multivariate COX regression could effectively evaluate the prognosis of stage II CRC patients and provide guidance for practical

clinical work. Conclusion: In stage [I CRC patients, older age is associated with shorter OS and DFS. Adequate intensity of adjuvant

chemotherapy may be necessary. Treatment decisions can be adjusted based on the predicted model scores of the patient’s alignment

diagram.
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Patients with colorectal cancer who underwent
surgery at Fudan University Shanghai Cancer
Center from 2008 to 2019 (n=18 834)

Exclude patients with TNM stage
other than stage Il (n=14 270)

Exclude patients with previous
tumors history (n=762)

Exclude patients with a second
»|  primary tumor within 5 years
after surgery (n=151)

_ | Exclude patients with preoperative
. neoadjuvant therapy (n=337)

\ 4

3 314 cases were included in the study

BEREREE
Fig. 1 The flowchart of patient selection
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Fig.2 The optimal threshold for age grouping

A: The optimal cutoff value calculated by R is 73 years old; B: The proportion of patients in different age groups.
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Tab.1 Clinicopathological characteristics of patients

[n(%)]
Characteristic Age<73 years old (n=2 820) Age>73 years old (n=494) P value
Agel/yearxts 57.36£9.995 78.22+3.570
Gender 0.545
Male 1777 (63.0) 304 (61.5)
Female 1 043 (37.0) 190 (38.5)
Location 0.061
Rectum 1196 (42.4) 192 (38.9)
Left colon 699 (24.8) 131 (26.5)
Right colon 916 (32.5) 170 (34.4)
Unknown 9(0.3) 1(0.2)
Differentiation 0.359
Poor 547 (19.4) 113 (22.9)
Moderate 2183 (77.4) 366 (74.1)
Well 32(1.1) 5(1.0)
Unknown 58 (2.1) 10 (2.0)
Intravascular invasion 0.791
- 2586 (91.7) 455 (92.1)
+ 234 (8.3) 39(7.9)
Neural invasion 0.087
- 2388 (84.7) 433 (87.7)
+ 432 (15.3) 61 (12.3)
pT stage 0.456
3 1 147 (40.7) 192 (38.9)
4 1673 (59.3) 302 (61.1)
A 100 - Age<T73
\x\gejn
8 50F E 50f
P<0.001 P<0.001
HR=5.334 (4.115-6.915) HR=2.564 (2.066-3.181)
OO 1 600 2 600 3 600 4 600 5 600 00 1 600 2 600 3 600 4 600 5 600
Time after surgery/d Time after surgery/d
C 100 —— Age<T3 100 - Age<73
Age>T3 \_A;g_eTB
" n e
E 50F % 50f
P<0.001 P<0.001
HR=4.837 (3.757-6.228) HR=2.676 (2.510-3.332)
00 1 0.00 2 (;00 3 600 4 600 5 600 O0 1 600 2 600 3 600 4 (;00 5 600

Time after surgery/d

Time after surgery/d

E3 SRAMIESRABENEFSN
Fig. 3 Survival analysis of the elderly group and the younger group patients

A: The OS of the two groups of patients; B: The DFS of the two groups of patients; C: The LRFS of the two groups of patients; D: The DMFS of the

two groups of patients.
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Tab.2 Univariate and multivariate COX regression analysis
(N DFS
Univariate Multivariate analysis Univariate Multivariate analysis
P P
value HR 95%CI  Pvalue value HR 95%CI  Pvalue
Age/year
<73 — —
<0.001 <<0.001
>73 3.667 2.946-4.565  <<0.001 2.368 1.953-2.872  <<0.001
Gender
Female — —
0.026 0.028
Male 1.272 1.018-1.591 0.035 1.200 1.001-1.440 0.049
Location
Rectum — —
Left colon 0.513 0.824 0.626-1.085 0.167 0.128 0.809 0.648-1.011 0.062
Right colon 0.894 0.701-1.140 0.365 0.831 0.679-1.017 0.073
Differentiation
Well — —
Median 0.45 1.046 0.418-2.613 0.924 0.04 1.181 0.517-2.698 0.692
Poor 0.945 0.387-2.306 0.901 0.952 0.679-1.017 0.073
pT stage
3 — —
0.217 0.562
4 1.127 0.849-1.495 0.408 1.047 0.856-1.279 0.655
Lymphovasclular invasion
No — —
0.029 0.001
Yes 1.360 0.963-1.922 0.081 1.455 1.108-1.911 0.007
Neural invasion
No — —
0.019 <0.001
Yes 1.504 1.132-1.999 0.005 1.599 1.279-1.999  <0.001
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Fig. 4 Multivariate COX regression nomogram for patients with stage [l colorectal cancer

A: A prediction model for OS at 3 and 5 years; B: A prediction model for DES at 3 and 5 years. *: P<<0.05; **: P<<0.01; ***: P<<0.001.

3 i 1w

Zuinrgy 7 BAES:, T HICRCEH R
JaZESARK . HurEWAMG RIS R p T4 . K
HIRE A B 124 . RETIA R sZEfL . ke As
MR, AR, VZMESE A 1)
G R BN R AR I /E A T HHCRC &R
FHARBUGHZE 2 Al ERER
Ja WGz kY, IILE FARIY S, b
Mk L AR, IR IR TR
R R BB Ik T % . EFEREN R
PEINBE TR 21, AR SR AN BT S R I
i 120 T4y AL P BT
THEET R 2 L A 25 i SRR AN 5 1 15 X
i IeE i S % ROV 5O B RIS AN AT 4y, X
IIRRET EIR B A A R IG RS, R o BRI
Ai, R ERE TR S 2 B FE L R A
U 06 L P 2 SR T B s 2
ESHEBCRCEETFARMER ., WHiH
VEZBEgE 2 e iy, AT AT RE K IS N0
MU EREE . BEENEZ T AR N, AHEE
TAER B, SRR A BT 0 nT sE
Boh

1E0 I A CRCEA HIITLY Y I Baf, 40
TR ALY 3R 25 AT 5 R A B RO — B2 I
PR T AR A LI5S, 20184F, IDEARZY

P& 0 T 34 H ERBDALIT AR L6 A il i
U At AR T30 28 3 RS (02 3134 1 1
FEBIALST . ASWRIT AN B 280201 84E LART
(R, BMEQ, SRR T 2 B2 AR
SRR R AT R Y L a R
Bk, RIF R R AL T4 T ICRC B
e, JFEE R R TR

VAl ZE A AR A7 388 13 [ B L T BRI AL,
7N RSN A A 2 R R R I PR T A rh B K
BB T, [ A IS B
FB1 T A 17 3 S T LAY 8 Wit e B AR
JE& I R IR R . i MiyataZs 23]
BEFEAE L, P97 75 7T LARRARCRCEE Ak AR G
RRER R, Pk, 56360 BT AR S
SRR AT LIBMEST AR BRB R A, A
T3 ZAECRC I F TS -

ABFFE R IR, 18 HABIG PRI HR 2 4 7 ]
FEROTEOL T, il B A FUAG IS SR8 OS FIDFS B
% AR AR TG R,
SEARBFFAT IR AN T S e T 0] RS VZ AAE T s
CRCEH T IIIT ARG, Bk, B
BT IRERABIGE ., 6K TR, HEEa%E
5T PR 2 NI PRt & T IR Pt . i, 30
(AL T 22 P 2 COX I A 51 28 €] LA 3T Al RS
PR S . H LR R BT LS PR AR
HB R ANBE T I R M T R ALy 7, T
I B 15 T R T L b A T 4 R R



(e @BEER L) 2024455534555 51

491

A7 BT SR 2 R HE g )y e AR R e

A FAEAE—E PR, BE, R
HG R BT PER ST, R I AT BEAAAE T o
HWK, G S e Uy S RS TN AR A A DG
B A e, XEE L HETECRCIZYT i
WEEENMO. B, —S5HEMHCEEE
RAEWNEER], WA B2 ht
J5i19-9 ( carbohydrate antigen 19-9, CA19-9) /K
Voo dmeSE, I AR v ) BE R A
B, 2B T2, AL HG O 10 075 s R
PRIGTE N B9 52 R BRI AR £

REHFAELRRR, (AR T
I R B REEAR ) 1T HCRCIFSY, Rl T 7F
MR 2R 5 B VRS = i 7E TTCRCEH S
P E L AREEI, LURTREET38 N
I, FTLUA R B s 2547532 T
A SR B e IR AT DLPEA B8 3 G B B 0 2
JEAI RS e b i =

ZE BT, mit 5 CRCHIAAJS T HICRC AR
HRIERIOSHIDFSHIE, $s nl REAF /LT i it
EL RSNy T L 3 Ly N el 2 LUK o L N Y
I AR DA B A 2 4F 1T ICRCEH B R Gk
RIER o AIETE A SRR N AR OGS i 25 1
Sy DR 5 TR 140 D 8 50 55 O 3 T3 E IR 7
T FR ST, I R TITT AR TCRCEH
PEUEBR 21270 6 i B LAl

RIS A (8 R A7 R3S
.
E TR A

ST BRI RGE T, SCRRS

M5 REPaIS Sz, SCRIBNG

TR B, BdEatrs T

LM RS, 29 SR R
T

[ % 3 #t]

[1] MILLER K D, NOGUEIRA L, DEVASIA T, et al. Cancer
treatment and survivorship statistics, 2022 [J].CA Cancer ]
Clin, 2022, 72(5): 409-436.

[2] SUNG H, FERLAY J, SIEGEL R L, et al. Global cancer
statistics 2020: GLOBOCAN estimates of incidence and

[4]

[6]

[8]

[9]

[10]

[12]

[13]

[15]

mortality worldwide for 36 cancers in 185 countries [J].cA
Cancer J Clin, 2021, 71(3): 209-249.
KIM J H. Chemotherapy for colorectal cancer in the elderly
[J].World J Gastroenterol, 2015, 21(17): 5158-5166.
ZHANG H, HU H Q, HUANG R, et al. Natural orifice specimen
extraction surgery versus conventional laparoscopic—assisted
resection for colorectal cancer in elderly patients: a propensity—
score matching study [ J | . Updates Surg, 2022, 74(2): 599-
607.
BETESH A L, SCHNOLL-SUSSMAN F H. Colorectal cancer
screening in the elderly [ J ] . Clin Geriatr Med, 2021, 37(1):
173-183.
KANNARKATT J, JOSEPH J, KURNIALI P C, et al. Adjuvant
chemotherapy for stage Il colon cancer: a clinical dilemma
[J].J Oncol Pract, 2017, 13(4): 233-241.
SCHRAG D, RIFAS-SHIMAN S, SALTZ L, et al. Adjuvant
chemotherapy use for medicare beneficiaries with stage Il colon
cancer [ J ] .J Clin Oncol, 2002, 20(19): 3999-4005.
FONTANA E, MEYERS J, SOBRERO A, et al. Early—onset
colorectal adenocarcinoma in the IDEA database: treatment
adherence, toxicities, and outcomes with 3 and 6 months of
adjuvant fluoropyrimidine and oxaliplatin [ J ] . J Clin Oncol,
2021, 39(36): 4009-4019.
ANDRE T, MEYERHARDT J, IVESON T, et al. Effect of
duration of adjuvant chemotherapy for patients with stage
Il colon cancer (IDEA collaboration): final results from a
prospective, pooled analysis of six randomised, phase 3 trials
[J ] . Lancet Oncol, 2020, 21(12): 1620-1629.
PETRELLI F, LABIANCA R, ZANIBONI A, et al. Assessment
of duration and effects of 3 vs 6 months of adjuvant
chemotherapy in high-risk stage Il colorectal cancer: a
subgroup analysis of the TOSCA randomized clinical trial [ J ] .
JAMA Oncol, 2020, 6(4): 547-551.
IVESON T J, KERR R S, SAUNDERS M P, et al. 3 versus 6
months of adjuvant oxaliplatin—fluoropyrimidine combination
therapy for colorectal cancer (SCOT): an international,
randomised, phase 3, non—inferiority trial [ J | . Lancet Oncol,
2018, 19(4): 562-578.
MIMA K, KURASHIGE J, MIYANARI N, et al. Advanced
age is a risk factor for recurrence after resection in stage I
colorectal cancer [ J ] . In Vivo, 2020, 34(1): 339-346.
NAGTEGAAL I D. Never too old to fight cancer? What do we
know about colorectal cancer in the elderly? [J1. Colorectal
Dis, 2017, 19(3): 223.
NITSCHE U, SPATH C, MULLER T C, et al. Colorectal cancer
surgery remains effective with rising patient age [ J | . Int ]
Colorectal Dis, 2014, 29(8): 971-979.
HE J N, BIAN X H, SONG C X, et al. High neutrophil to
lymphocyte ratio with type 2 diabetes mellitus predicts poor
prognosis in patients undergoing percutaneous coronary
intervention: a large—scale cohort study [J]. Cardiovase

Diabetol, 2022, 21(1): 156.



k&, &

SiS I IS ERESE e NREMEXREHRR

[17]

[21]

[22]

[27]

SHI Q, ANDRE T, GROTHEY A, et al. Comparison of outcomes
after fluorouracil-based adjuvant therapy for stages Il and Il
colon cancer between 1978 to 1995 and 1996 to 2007: evidence
of stage migration from the ACCENT database [J].JClin
Oncol, 2013, 31(29): 3656-3663.
HOSHINO N, HASEGAWA S, HIDA K, et al. Nomogram for
predicting recurrence in stage Il colorectal cancer [J]. Acta
Oncol, 2016, 55(12): 1414-1417.
BENSON A B 3rd, SCHRAG D, SOMERFIELD M R, et al.
American Society of Clinical Oncology recommendations on
adjuvant chemotherapy for stage II colon cancer [ J ] . ] Clin
Oncol, 2004, 22(16): 3408-3419.
BENSON A B, VENOOK A P, AL-HAWARY M M, et al.
NCCN guidelines insights: colon cancer, version 2.2018 [ J ] .J
Natl Compr Canc Netw, 2018, 16(4): 359-369.
BENSON A B 3rd, VENOOK A P, CEDERQUIST L, et al.
Colon cancer, version 1.2017, NCCN clinical practice guidelines
in oncology [J].J Nat Compr Canc Netw, 2017, 15(3): 370-
398.
CASTLE S C. Clinical relevance of age-related immune
dysfunction [ J] . Clin Infect Dis, 2000, 31(2): 578-585.
UHRLAUB J L, SMITHEY M J, NIKOLICH-ZUGICH J.
Cutting edge: the aging immune system reveals the biological
impact of direct antigen presentation on CD8 T cell responses
[J].J Immunol, 2017, 199(2): 403-407.
LI G, SMITHEY M J, RUDD B D, et al. Age—associated
alterations in CD8a" dendritic cells impair CD8 T-cell
expansion in response to an intracellular bacterium [ J | . Aging
Cell, 2012, 11(6): 968-977.
CASTLE S, UYEMURA K, WONG W, et al. Evidence of
enhanced type 2 immune response and impaired upregulation of
a type 1 response in frail elderly nursing home residents [ J | .
Mech Ageing Dev, 1997, 94(1/2/3): 7-16.
WANG C, YUAN Y, ZHENG M Y, et al. Association of age of
onset of hypertension with cardiovascular diseases and mortality
[J] .7 Am Coll Cardiol, 2020, 75(23): 2921-2930.
SORRENTINO M F, KIM J, FODERARO A E, et al.
S—fluorouracil induced cardiotoxicity: review of the literature
[J] . Cardiol J, 2012, 19(5): 453-458.
JENSEN S A, SORENSEN ] B. 5—fluorouracil-based therapy

[28]

[29]

[30]

[31]

[32]

[33]

[35]

[36]

induces endovascular injury having potential significance to
development of clinically overt cardiotoxicity [ J ] . Cancer
Chemother Pharmacol, 2012, 69(1): 57-64.
VAN CUTSEM E, HOFF P M, BLUM J L, et al. Incidence of
cardiotoxicity with the oral fluoropyrimidine capecitabine is
typical of that reported with 5—fluorouracil [J] . Ann Oncol,
2002, 13(3): 484-485.
Surgery for colorectal cancer in elderly patients: a systematic
review. Colorectal Cancer Collaborative Group [J]. Lancet,
2000, 356(9234): 968-974.
FORMICA V, ZANIBONI A, LOUPAKIS F, et al. Noninferiority
of three months versus six months of oxaliplatin-based adjuvant
chemotherapy for resected colon cancer. how should IDEA
findings affect clinical practice? [J] . Int J Cancer, 2018,
143(10): 2342-2350.
FELIU J, SERENO M, CASTRO ] D, et al. Chemotherapy for
colorectal cancer in the elderly: whom to treat and what to use
[J]. Cancer Treat Rev, 2009, 35(3): 246-254.
BRAGA M, GIANOTTI L, VIGNALI A, et al. Preoperative
oral arginine and n-3 fatty acid supplementation improves the
immunometabolic host response and outcome after colorectal
resection for cancer [ J ] . Surgery, 2002, 132(5): 805-814.
GIANOTTI L, BRAGA M, NESPOLI L, et al. A randomized
controlled trial of preoperative oral supplementation with a
specialized diet in patients with gastrointestinal cancer [J].
Gastroenterology, 2002, 122(7): 1763-1770.
CHEN Y, LIU B L, SHANG B, et al. Nutrition support in
surgical patients with colorectal cancer [J]. World J
Gastroenterol, 2011, 17(13): 1779-1786.
MIYATA H, YANO M, YASUDA T, et al. Randomized study
of clinical effect of enteral nutrition support during neoadjuvant
chemotherapy on chemotherapy—related toxicity in patients with
esophageal cancer [ J ] . Clin Nutr, 2012, 31(3): 330-336.
MIYATA H, YANO M, YASUDA T, et al. Randomized study of
the clinical effects of ®-3 fatty acid—containing enteral nutrition
support during neoadjuvant chemotherapy on chemotherapy-
related toxicity in patients with esophageal cancer [J].

Nutrition, 2017, 33: 204-210.

Yk H 3. 2024-02-02 & [EIHIY. 2024-04-25)





