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Abstract

Objective: Favorable prognoses are associated with an increased risk of death from cardiovascular
disease (CVD) among cancer survivors. The objective of this study is to explore cumulative mortality
and risk of death from cardiovascular disease in patients with colorectal cancer by tumor stages.
Methods: We retrieved colorectal cancer survivors aged 15 years or older between 1975 and 2014
from the Surveillance, Epidemiology, and End Results (SEER) database. Cumulative mortality from
cardiovascular disease was estimated by competitive risk models. We calculated the proportions of
death from cardiovascular disease among dead patients with colorectal cancer. Standardized mor-
tality ratios (SMRs) for cardiovascular disease were estimated compared to the general US popula-
tion. Results: A total of 353,273 patients were included, with 147,465 (41.7%) in the early stage,
141,541 (40.1%) in the middle stage, and 64,267 (18.2%) in the late stage. Cardiovascular disease
was the second leading cause of death in all patients and the first leading cause of death in patients
with localized disease. The cumulative mortality from cardiovascular disease was higher than that
from colorectal cancer eight years after diagnosis in patients with localized disease (12.17% vs.
11.76%, P < 0.001). Among patients with different tumor stages, the proportion of deaths due to
cardiovascular diseases gradually exceeds those due to colorectal cancer (overall: 30.57% vs 29.73%
atthe seventh year; early stage: 30.91% vs 29.90% at the fifth year; middle stage: 34.14% vs 23.73%
at the ninth year; advanced stage: 28.83% vs 17.12% at the twelfth year). Compared with the gen-
eral U.S. population, the standardized mortality ratio (SMR) for cardiovascular mortality among col-
orectal cancer patients is higher within one year after diagnosis (early stage: SMR is 1.12, and 95%CI
is 1.07~1.17; middle stage: SMR is 1.13, and 95%(CI is 1.08~1.18; advanced stage: SMR is 1.84, and
95%ClI is 1.72~1.96), with younger patients at higher risk of death from cardiovascular diseases
(early stage: SMRis 1.23, and 95%Cl is 0.90~1.64; middle stage: SMR is 1.38, and 95%Cl is 1.02~1.83;
advanced stage: SMR is 4.19, and 95%ClI is 2.87~5.91). Conclusions: Although cardiovascular dis-
ease possessed the highest cumulative mortality in colorectal cancer patients with localized disease,
the risks of death from cardiovascular disease were greater than that from colorectal cancer among
all tumor stages with time after diagnosis.
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Table 1. Baseline characteristics of patients with colorectal cancer by tumor stages
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ZE N ] A W3 e
i 147,465 (41.7) 141,541 (40.1) 64,267 (18.2) 353,273 (100)
P
A 123,187 (83.5) 118,498 (83.7) 52,232 (81.3) 293,917 (83.2)
M 12,338 (8.4) 11,903 (8.4) 7228 (11.2) 31,469 (8.9)
HoAtn 11,940 (8.1) 11,140 (7.9) 4807 (7.5) 27,887 (7.9)
5]
i 76,000 (51.5) 70,775 (50) 33,409 (52) 180,184 (51)
ik 71,465 (48.5) 70,766 (50) 30,858 (48) 173,089 (49)
FR
15~39 3235 (2.2) 3661 (2.6) 2134 (3.3) 9030 (2.6)
40~59 34,043 (23.1) 33,177 (23.4) 17,682 (27.5) 84,902 (24)
60~79 81,759 (55.4) 77,063 (54.4) 34,554 (53.8) 193,376 (54.7)
>80 28,428 (19.3) 27,640 (19.5) 9897 (15.4) 65,965 (18.7)
EWES
1975~1984 30,317 (20.6) 34,217 (24.2) 15,196 (23.6) 79,730 (22.6)
1985~1994 37,706 (25.6) 37,465 (26.5) 16,217 (25.2) 91,388 (25.9)
1995~2004 40,418 (27.4) 37,556 (26.5) 16,020 (24.9) 93,994 (26.6)
2005~2014 39,024 (26.5) 32,303 (22.8) 16,834 (26.2) 88,161 (25)
R A &
217 98,114 (66.5) 101,484 (71.7) 47,509 (73.9) 247,107 (69.9)
HW 49,351 (33.5) 40,057 (28.3) 16,758 (26.1) 106,166 (30.1)
9B %
| 23,917 (16.2) 12,291 (8.7) 4249 (6.6) 40,457 (11.5)
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I 79,330 (53.8) 84,359 (59.6) 31,478 (49) 195,167 (55.2)
1] 12,220 (8.3) 27,239 (19.2) 14,759 (23) 54,218 (15.3)
\Y 905 (0.6) 2131 (1.5) 1423 (2.2) 4459 (1.3)
AR 31,093 (21.1) 15,521 (11) 12,358 (19.2) 58,972 (16.7)
HERA
i 130,196 (88.3) 122,627 (86.6) 54,144 (84.2) 306,967 (86.9)
R + BN 9557 (6.5) 16,668 (11.8) 8355 (13) 34,580 (9.8)
Hoptn 7712 (5.2) 2246 (1.6) 1768 (2.8) 11,726 (3.3)
FR
& 4433 (3) 2535 (1.8) 15,028 (23.4) 21,996 (6.2)
2 143,032 (97) 139,006 (98.2) 49,239 (76.6) 331,277 (93.8)
(R
& 135,920 (92.2) 91,327 (64.5) 31,683 (49.3) 258,930 (73.3)
& 11,545 (7.8) 50,214 (35.5) 32,584 (50.7) 94,343 (26.7)
BT
% 137,662 (93.4) 117,249 (82.8) 56,008 (87.1) 310,919 (88)
2 9803 (6.6) 24,292 (17.2) 8259 (12.9) 42,354 (12)
B RE
BT 96,761 (65.6) 107,798 (76.2) 60,657 (94.4) 265,216 (75.1)
4 E W hiE 19,608 (13.3) 52,194 (36.9) 52,228 (81.3) 124,030 (35.1)
oA iR 13,439 (9.1) 10,579 (7.5) 3204 (5) 27,222 (1.7)
Ho A 63,714 (43.2) 45,025 (31.8) 5225 (8.1) 113,964 (32.3)
i 50,704 (34.4) 33,743 (23.8) 3610 (5.6) 88,057 (24.9)
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Table 2. Causes of death in patients with colorectal cancer by tumor stages
F=2. FRMESHNEEGMEEERTERA

B H 3 i8] £
fie 147,465 (41.7) 141,541 (40.1) 64,267 (18.2) 353,273 (100)
A7 50,704 (34.4) 33,743 (23.8) 3610 (5.6) 88,057 (24.9)
A7) 19,608 (13.3) 52,194 (36.9) 52,228 (81.3) 124,030 (35.1)
O I 33,612 (22.8) 23,864 (16.9) 2525 (3.9) 60,001 (17)
I N S A e 3870 (2.6) 2744 (1.9) 423 (0.7) 7037 (2)
1 EL 2 1 s 9 B JHAH DG 3944 (2.7) 2498 (1.8) 238 (0.4) 6680 (1.9)
it ¢ ANk 2797 (1.9) 2048 (1.4) 249 (0.4) 5094 (1.4)
Rl JR 2% 45 BRORE 2309 (1.6) 1517 (1.1) 77 (0.1) 3903 (1.1)
B PR 2128 (1.4) 1451 (1) 113 (0.2) 3692 (1)
A R 20 1637 (1.1) 1161 (0.8) 121 (0.2) 2919 (0.8)
B4, BIRLREIER SR 1416 (1) 895 (0.6) 106 (0.2) 2417 (0.7)
WL It 983 (0.7) 784 (0.6) 151 (0.2) 1918 (0.5)
JR i e 995 (0.7) 758 (0.5) 135 (0.2) 1888 (0.5)
T 5 i Py 962 (0.7) 640 (0.5) 77 (0.1) 1679 (0.5)
SR A AN H At 2 701 (0.5) 513 (0.4) 78 (0.1) 1292 (0.4)
2 4 FFFo AR AL 614 (0.4) 367 (0.3) 27 (0) 1008 (0.3)
FLIR MR 514 (0.3) 402 (0.3) 60 (0.1) 976 (0.3)
& Mg 489 (0.3) 358 (0.3) 93(0.1) 940 (0.3)
A S 546 (0.4) 348 (0.2) 32 (0) 926 (0.3)
Ji Bt b 424 (0.3) 306 (0.2) 37(0.1) 767 (0.2)
JHT fie g 298 (0.2) 270 (0.2) 184 (0.3) 752 (0.2)
EENIEEE 341 (0.2) 274 (0.2) 69 (0.1) 684 (0.2)
B IE M 359 (0.2) 206 (0.1) 24.(0) 589 (0.2)
UEE i 225 (0.2) 201 (0.1) 113 (0.2) 539 (0.2)
B WD e 283(0.2) 206 (0.1) 38(0.1) 527 (0.1)
B hEE 282 (0.2) 180 (0.1) 16 (0) 478 (0.1)
i A A 4h 22 R G iR 252 (0.2) 169 (0.1) 21 (0) 442 (0.1)
SRR B R 235 (0.2) 139 (0.1) 7(0) 381 (0.1)
BRI+t 183 (0.1) 154 (0.1) 22 (0) 359 (0.1)
Rk BRI 136 (0.1) 93(0.1) 22 (0) 251 (0.1)
/N P98 85 (0.1) 95 (0.1) 59 (0.1) 239 (0.1)
NPT AN B s 84 (0.1) 72 (0.1) 60 (0.1) 216 (0.1)
ALFE O JIEAE P TR 2R 107 (0.1) 74 (0.1) 24 (0) 205 (0.1)
JiF P4 LA e 91 (0.1) 88 (0.1) 14 (0) 193 (0.1)
N5 YAk E 47 L 7 XL 95 112 (0.1) 65 (0) 5 (0) 182 (0.1)
FE MR 83(0.1) 86 (0.1) 10 (0) 179 (0.1)
T 5 N R 85 (0.1) 72 (0.1) 7(0) 164 (0)
F AL e A A Y 72 (0) 60 (0) 2(0) 134 (0)
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N 50 e 9 76 (0.1) 39 (0) 5 (0) 120 (0)
B AR R R 67 (0) 40 (0) 2 (0) 109 (0)
e KA W T 56 (0) 49 (0) 2 (0) 107 (0)
DR ST 45 (0) 38 (0) 2 (0) 85 (0)
o g 50 (0) 30 (0) 5 (0) 85 (0)
JiEE A 42 (0) 33(0) 9 (0) 84 (0)
P i 1 1 1ML 53 (0) 21 (0) 0(0) 74.(0)
F B B 30 (0) 30 (0) 8 (0) 68 (0)
FROIR B e g 33(0) 26 H(0) 5(0) 64 (0)
T RN F At 1 R 35 (0) 21 (0) 2 (0) 58 (0)
MRS . KR S 25 e 10 (0) 16 (0) 24 (0) 50 (0)
it 25 4% 21 (0) 22 (0) 0 (0) 43 (0)
SRR ELA R i 23 H(0) 17 (0) 2(0) 42 (0)
BRI ST 12 (0) 26 H(0) 2 (0) 40 (0)
PR ey 18 (0) 15 (0) 2 (0) 35 (0)
eq Gl 18 (0) 12 (0) 2 (0) 32 (0)
W i o e 12 (0) 17 (0) 1(0) 30 (0)
E A& 16 (0) 13 (0) 0(0) 29 (0)
J350 P e 15 (0) 13 (0) 1(0) 29 (0)
£, BEAhHE 13 (0) 10 (0) 3(0) 26 H(0)
ek A b B 16 (0) 8 (0) 1(0) 25 (0)
BT fi R 12 (0) 10 (0) 1(0) 23 H(0)
J Bk e 12 (0) 7 (0) 3(0) 22 (0)
GhE 9(0) 8(0) 2(0) 19 (0)
1 FA iR 8 (0) 8 (0) 2(0) 18 (0)
W6 J e g 5 (0) 8 (0) 2 (0) 15 (0)
[EESiiE 4 (0) 6 (0) 1(0) 11 (0)
R BRSO AR R 2 3(0) 6 (0) 2(0) 11 (0)
SRR AN AR A I 6 (0) 3(0) 0 (0) 9 (0)
L s 0 HRLHEE i Rg 4(0) 2(0) 0(0) 6 (0)
SR 4(0) 1(0) 1(0) 6 (0)
PRI RAE . YU FEAR 1(0) 0(0) 5(0) 6 (0)
(WY LiEr 1 (0) 3(0) 1(0) 5 (0)
FEC YR T L 7 H 11 A 2 1(0) 3(0) 1(0) 5 (0)
J& ¥ 8 2(0) 2(0) 0(0) 4(0)
5% 1(0) 0 (0) 0 (0) 1(0)
At J5 R R AR S 15,165 (10.3) 11,883 (8.3) 3091 (4.8) 30,139 (8.4)
w05 FIRRIAS B S5 R LAA MR BE T SR A
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Figure 1. Proportion of causes of death in patients with colorectal

cancer by tumor stages
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Figure 2. Cumulative mortality from colorectal cancer and cardiovascular disease in patients with colorectal cancer by tumor

stages

E 2. TERMESHBENEERMENOMERFRRALTE

KT EEMME, IR BT
FEREFE T, SERMEE ST T2 SENIETRE AL HRE )RS0 L R R AR
T T4 B MR (12.17%LE 11.76%, P <0.001), FLix— 2 % i ) AR08 i 35 9 K (151 2(B)).- 1M

DOI: 10.12677/acm.2024.14112957

874

[MANFSE St A/


https://doi.org/10.12677/acm.2024.14112957

A %

FEP R E T, HEMMRERZRI TR ERE, I B G FE T, S EmME st gtk
ME I 9 8 fE (1 2(C), K 2(D)).

3.4. iLIMEERRTE TR

NT T RO A BRRAET A s, BATZ ] T AN E 8 2 3 0O B S8 T LL i (1] 3) . 7ERE
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Figure 3. Proportion of death from colorectal cancer and cardiovascular disease among died patients with colorectal cancer at
different time after diagnosis by tumor stages
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Table 3. Standardized mortality ratios for cardiovascular disease in patients with colorectal cancer by tumor stages
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