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Efficacy of radiotherapy in patients with rectal cancer undergoing chemotherapy and
surgery: a retrospective study based on the SEER database

WANG Anjun, LIU Ningning
Shanghai Jiao Tong University School of Public Health, Shanghai 200025, China

[Abstract] Objective:To evaluate the survival effects of neoadjuvant radiation therapy and adjuvant radiotherapy on the patients
with rectal cancer treated with chemotherapy and surgery by using the Surveillance, Epidemiology and End Results (SEER)
database of the United States. Methods- The patients with pathologically confirmed rectal cancer and treated with chemotherapy
and surgical resection from 2005 to 2015 in the SEER database were included; the patients with autopsy or death-only proof of
rectal cancer, or without follow-up time and incomplete clinical data were excluded. All the patients were divided into neoadjuvant
radiotherapy combined with surgery group (RT+S group), surgical treatment group (S group) and surgery combined with adjuvant
radiotherapy group (S+RT group). The propensity score matching (PSM) was used to match the included subjects in each group
at the 1: 1 ratio, and the restricted mean survival time (RMST) was used to estimate the mean survival of rectal cancer patients over
5 and 10 years. Cox proportional risk models were used to determine the effects of neoadjuvant and adjuvant radiotherapies on
overall survival (OS) and tumor-specific survival (CSS) in the patients with rectal cancer, and the specific benefit groups of
neoadjuvant and adjuvant radiotherapies were determined by stratified analysis of patients. Results:From 2005 to 2015, 8 975
patients with rectal cancer who received chemotherapy and surgery were included, including 1 079 in the S group, 5 991 in the RT+
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S group, and 1 905 in the S+RT group. After PSM, the clinical base characteristics of the groups were balanced and comparable. The
patients in the RT+S group had a significantly improved prognosis in 5 and 10 years compared with the S group (all P=0.000) after
PSM, while the patients in the S+RT group had a significantly improved prognosis in 5 years only (both P<0.05) and no significant
improvement in 10 years (both P>0.05). Multivariate Cox regression analysis showed that neoadjuvant radiotherapy was an
independent protective factor for the patients’ OS and CSS (both P=0.000), while adjuvant radiotherapy was not (both P>0.05).
Subgroup analysis showed that neoadjuvant radiotherapy had no significant protective effect on OS and CSS in the patients aged<50
years, with highly differentiated tumors, tumor size<30 mm or TNM stage [ —III (all P>0.05); whereas adjuvant radiotherapy had
significant protective effects on OS and CSS in the patients with poorly differentiated/undifferentiated tumors, tumor size>50 mm or
TNM stage IV (all P<0.05). Conclusion-For the patients with rectal cancer treated with chemotherapy and surgery, neoadjuvant
radiotherapy has a significant survival benefit, but it may not be applicable for the patients aged<50 years, with highly differentiated
tumors, tumor size<30 mm, or TNM stage [ —1IIl ; whereas the patients with poorly differentiated/undifferentiated tumors, tumor

size>50 mm, or TNM stage [V may benefit from adjuvant radiotherapy.

[Key words] rectum cancer; neoadjuvant radiotherapy; adjuvant radiotherapy; SEER database; prognosis

A5 2020 4 = bR hE A S UL A Al 1, 45 E
Ji% (colorectal cancer, CRC) &4 ERHE = KH W AY%E
P iR RN AE R AE AL T RN T 2022 4F v [ A
Gt o, FRIE CRC AW R FLT R A 230
PR o oL R AR 2 RS 44 L Hirk, B
14 22 55 R AE T [ K 249 15 CRC B 40% K LA E MY

P 26 [ [ 57 25 5 9 0E W 2% (The National
Comprehensive Cancer Network, NCCN) #8551
HerE: 1A — AT ARIATEDI R PRI
W R R BT 5 AT 2 B R IEDIRR, X
P A AT el Ja i A R RS 5 IV S T UIBR 1% B
FEEWUEARTT () SURSHAYY OBg7), B F
Ro FrE BB 7 AR 7E T AR Z AT B U7 Bk
eI7, AR BT R A TR Z S5 AT AT s T
S AT MBI BR ARG 2 ] TR B bR IR
SOk, HETEEAER . ARJE WA TR 7 4 B #H
AR RAATAE L . — TN A 28 T FEAL X e
B meta 0PSSO, MO T B R TR A B
T BB BOT 5 A TR RS R, R T ORER
BT CRIEHRBI AT A R S AR
T ai FARIEE (62% vs 63%, P=0.06), A
HHCTT 3 R S5 0T R AR T Bl TR FR 8 1 AR
T2 /0 2 R G2 E R Lo I35 meta S AT BF
G2 AT SOTUR TR IR, fu4E 41 121 &R,
5T J BB B A 7 A B b AN 2 A0 3 Y 5
AP, IR PR IR B RS FIR JS AN BB 2 5 0] R
TR 2D FEHER, WA, —IghA 23 ik
HLXH R BG4 meta S0 Mr 5T 7 R, SHT B LT
PG FARMEL, B Db G T AR e
HRALRR, (RS RAiFR, Brpniorks

http://xuebao.shsmu.edu.cn

FAREA BRI SR, WAk ™ B, 5
AT AL, B B AT AT B — 2D AR
WY i 838 1 R 2 k%

gi bk, BETCA MRS Z WA E A BP S 2
fbo Horp, JUNHEEARE, MORA IR AR Z A
SRR B e B D, R BT A A Bl o
KW AEAER R, DL IR A BERE M RT3 A AR 45 o
WA ST 0 B B — 5 TR PRS8BT Al B isor?
XHHEZACTT T ARIGIT 0 B s (B A A2, 5y
— 7 TR A I B i £ vh B WP 7 21 BE AT b
TEAR S, DATITER B g 88 R AR YT . 26
FEMEI . AT SR (Surveillance, Epidemiology
and End Results, SEER) %42 & 52 [ [E ZIE e 7%
JIT 1973 A4 37 ) e s 19 50 2 o AS AR 5 3 ok X £
3 2 £h 2005—2015 4F W 18] £7 T AR F0AL ST 14 B 958
AT BT 54T, R84 B 07 Al B e v
Jo s BB TR RS2, OO TR R IR YT R I TR R
Mgt 2%

1 BAESHE

L1 WFRER R KAl

K F 5% F SEER*Stat K fF (B 4% 8.3.9.2,
http://seer.cancer.gov/seerstat) 4% SEER 2 ¥ /5, 44
A 2005—2015 4F 812 B B i /B o AN A
@ 2005—2015 412 EE . @ LL (EPREG 732
I 2zt ) (55 3 00 B 5 & e 46 T 45 B A
. @ AL HMERN A, @ BA 52
Vifa B . HEBRbRE: O AU K sisE T uE W o
SEEMRE R . Q@ AAFI R B . A A

LSRR () 2023, 43(3) (@)



322 | tifmmEARRE (EER)

AN BE B2 07 DL BT IR 50 R 344, 5y
B FARIBITA (S4) . BB OTEREG FARA
(RT+S4H) MFARIEGHBIBITH (S+RTH),
BEHZ T .

1.2 WA B

AFREWENZRMGEEWT . O 2 WE
(age). @ 5 (gender), @ Ak (race). @ WFIA
KA (marital status) o & B g G 25 B (tumor
histology) . © M K /N (tumor size) . @ M98 4
WHRRSE (grade). @ % 6 MR EIRAEIK 5 2 51 235010
(TNM) . @ ¥ £ 1 bk B 25 4> %8 (regional nodes
examined) ., (0 A f7HfA] (survival month) . B 74
FEWFTEAL, P S BEIVE N r i, R IR S
G DRSS Bk . R OT A RS, — )
] ff 5~12 A $Es2 AAPE TR o AL, RT+S 21 A0
SHRT L HERR 7 AAA/NT 440 H B

1.3 Zil ik

R T U BT B B S P B E R AT, RT+S 410
SZHZIH] . SZHFNS+RT 42 [B] LA 1= 1 1Y L ] 14 A i 1)
P43 VBt (propensity score matching, PSM), DU

2023, 43(3)

“Matchlt” RF2/¥40 (RRH0.001) #ATIHEL. 5
Oy AR B UBUR A 4 L, SR R R AT 4 TR L
o il X ERR KL  (log-rank #3535 ) il Kaplan-
Meier A= £ 1485 >R FH A2 BRAV- 2 24 AFF ] (restricted
mean survival time, RMST) 111 B ¥ & 5 4F A
104N A A il FHER D R 2 I 3R Cox U XL
WS B TR A3 T 45 AL A T DR 2R S 2 0 R B R R
Cox HeI X BS AR, S4B 7E W (overall survival, OS)
A S W H 9 2 AT AR SR R SE T H A . i
SR A AF ] (cancer specific survival, CSS) &
SR NES H 2 W B 45 H e S E80W AT B
97 %, OSFICSS TR 2 M si o M WFFE Y
JIT A 7% H AT RS B Cox [l AR R 23 #7 , 8% P<0.05
AR A Z R Cox [BIIH 73 B o WU P<0.05 7R
HfmitE L., MHMREF QGG
“compareGroups” “survival” “survminer” “survRM2”

” o«

“Matchlt” “forestplot” “cobalt”.

2 R

2.1 AINEE B A [l A1) RE A I R A5 B i DL i
BT PRAR IR T WSS HE B BAR Y A R . AR
P ATHEBR AR v, A WS ILAN A 8 975 Bl 1T TR

PR . MR SFIR A R . PSM
Population of CRC patients confirmed
by inclusion and exclusion criteria:
n=178 998 cases ponenaes
! =

Patients undergoing
colorectal cancer resection :

i —

n=150 274 cases e

CRC was the first primary tumor:
n=121 859 cases

l =

Patients received chemotherapy:
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Study final enrollment:

3797 patients with missing pathological information were excluded;
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n=8 975 cases
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Fig 1 Flow chart for inclusion of rectal cancer patients undergoing surgery and chemotherapy
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Tab 1 Basic characteristics of rectal cancer patients in the RT+S group and the S group before and after PSM

Before PSM After PSM
Characteristic All S group RT+S group P All S group RT+S group P
(n=7 070) n=1079)  (#=5991)  value  (n=1906) (n=953) (n=953)  value
Age/n (%) 0.024 0.999
<50 years 1606 (22.7) 216 (20.0) 1390 (23.2) 371 (19.5) 185 (19.4) 186 (19.5)
>50 years 5464 (77.3) 863 (80.0) 4601 (76.8) 1535(80.5) 768 (80.6) 767 (80.5)
Gender/n (%) 0.049 0.999
Male 4412 (62.4) 644 (59.7) 3768 (62.9) 1129(59.2)  564(59.2)  565(59.3)
Female 2 658 (37.6) 435(40.3) 2223 (37.1) 777 (40.8) 389 (40.8) 388 (40.7)
Race/n (%) 0.063 0.294
White 5414 (76.6) 818 (75.8) 4596 (76.7) 1416 (74.3) 699 (73.3) 717 (75.2)
Black 524 (7.4) 98 (9.1) 426 (7.1) 165 (8.7) 79 (8.3) 86 (9.0)
Others 1132 (16.0) 163 (15.1) 969 (16.2) 325 (17.1) 175 (18.4) 150 (15.7)
Marital status/n (%) 0.681 0.541
Married 4183 (59.2) 645(59.8)  3538(59.1) 1172 (61.5) 593 (62.2) 579 (60.8)
Others 2 887 (40.8) 434 (40.2) 2453 (40.9) 734(38.5) 360 (37.8)  374(39.2)
Tumor histology/n (%) 0.000 0.956
Adenocarcinoma 5734 (81.1) 815(75.5) 4919 (82.1) 1472(772)  737(77.3)  735(77.1)
Others 1336 (18.9) 264 (24.5) 1072 (17.9) 434(22.8)  216(22.7) 218 (22.9)
Tumor size/n (%) 0.010 0.999
<30 mm 1586 (22.4) 228 (21.1)  1358(22.7) 410 (21.5)  205(21.5) 205 (21.5)
>30-50 mm 3312 (46.8) 477 (44.2) 2835 (47.3) 878 (46.1) 439 (46.1) 439 (46.1)
>50 mm 2172 (30.7) 374 (34.7) 1798 (30.0) 618 (32.4) 309 (32.4) 309 (32.4)
Histologic grade/n (%) 0.000 0.970
Well differentiated 445 (6.3) 43 (4.0) 402 (6.7) 70 (3.7) 34 (3.6) 36 (3.8)
Moderately differentiated 5549 (78.5) 806 (74.7) 4743 (79.2) 1463 (76.8)  732(76.8)  731(76.7)
Poorly differentiated/undifferentiated 1076 (15.2) 230 (21.3) 846 (14.1) 373 (19.6) 187 (19.6) 186 (19.5)
TNM stage/n (%) 0.000 0.999
1 677 (9.6) 50 (4.6) 627 (10.5) 93 (4.9) 46 (4.8) 47 (4.9)
I 2027 (28.7) 144 (13.3) 1883 (31.4) 288 (15.1)  145(152) 143 (15.0)
I 3509 (49.6) 480 (44.5) 3029 (50.6) 947 (49.7) 473 (49.6) 474 (49.7)
\Y 857 (12.1) 405 (37.5) 452 (7.5) 578(30.3) 289 (30.3) 289 (30.3)
Regional nodes examined/n (%) 0.000 0.999
<12 3065 (43.4) 411 (38.1) 2654 (44.3) 734 (385)  367(385) 367 (38.5)
>12 4005 (56.6) 668 (61.9) 3337 (55.7) 1172(61.5)  586(61.5) 586 (61.5)
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Tab 2 Basic characteristics of rectal cancer patients in the S group and the S+RT group before and after PSM

Before PSM After PSM
Clirresiensie All S group S+RT group All S group S+RT group
(n=2984)  (=1079)  (n=1905) VA 147 (1=739) (n=739) T value
Ageln (%) 0.344 0.842
<50 years 569 (19.1) 216 (20.0) 353 (18.5) 278 (18.8) 137 (18.5) 141 (19.1)
>50 years 2415(80.9)  863(80.0) 1552 (81.5) 1200 (81.2)  602(81.5) 598 (80.9)
Gender/n (%) 0.473 0.874
Male 1754 (58.8) 644 (59.7) 1110 (58.3) 862(58.3)  429(58.1) 433 (58.6)
Female 1230 (41.2) 435 (40.3) 795 (41.7) 616 (41.7) 310 (41.9) 306 (41.4)
Race/n (%) 0.531 0.231
White 2274 (76.2) 818 (75.8) 1456 (76.4) 1120 (75.8) 550 (74.4) 570 (77.1)
Black 249 (8.3) 98 (9.1) 151 (7.9) 122 (8.3) 59 (8.0) 63 (8.5)
Others 461 (15.4) 163 (15.1) 298 (15.6) 236 (16.0) 130 (17.6) 106 (14.3)
Marital status/n (%) 0.655 0.264
Married 1801 (60.4) 645 (59.8) 1156 (60.7) 892 (60.4) 435 (58.9) 457 (61.8)
Others 1183(39.6) 434 (40.2) 749 (39.3) 586(39.6) 304 (41.1) 282 (38.2)
Tumor histology/n (%) 0.012 0.859
Adenocarcinoma 2171(72.8)  815(75.5)  1356(71.2) 1092(73.9) 544 (73.6) 548 (74.2)
Others 813 (27.2) 264 (24.5) 549 (28.8) 386 (26.1)  195(26.4) 191 (25.8)
Tumor size/n (%) 0.000 0.970
<30 mm 792 (26.5) 228 (21.1) 564 (29.6) 370 (25.0)  185(25.0) 185 (25.0)
>30-50 mm 1295 (43.4) 477 (44.2) 818 (42.9) 670 (453)  333(45.1)  337(45.6)
>50 mm 897 (30.1) 374 (34.7) 523 (27.5) 438 (29.6)  221(29.9) 217 (29.4)
Histologic grade/n (%) 0.008 0.999
Well differentiated 154 (5.2) 43 (4.0) 111 (5.8) 54 (3.7) 27 (3.7) 27 (3.7)
Moderately differentiated 2263(75.8) 806 (74.7)  1457(76.5) 1154(78.1)  577(78.1)  577(78.1)
Poorly differentiated/undifferentiated 567 (19.0) 230 (21.3) 337(17.7) 270 (18.3) 135 (18.3) 135 (18.3)
TNM stage/n (%) 0.000 0.999
I 309 (10.4) 50 (4.6) 259 (13.6) 82 (5.6) 41 (5.6) 41 (5.6)
I 618 (20.7) 144 (13.3) 474 (24.9) 266 (18.0) 133 (18.0) 133 (18.0)
I 1533 (51.4) 480 (44.5) 1053 (55.3) 922 (62.4) 461 (62.4) 461 (62.4)
\Y 524 (17.6) 405 (37.5) 119 (6.3) 208 (14.1) 104 (14.1) 104 (14.1)
Regional nodes examined/n (%) 0.799 0.999
<12 1147 (38.4) 411 (38.1) 736 (38.6) 522(353)  261(353)  261(35.3)
>12 1837(61.6) 668 (61.9) 1169 (61.4) 956 (64.7) 478 (64.7) 478 (64.7)
2.2 34LBH LBILE 20052015 4 i B L EaH AERCIAIRIE AT TR, S ALY HLBIEA A T

HE 2T, STz b7 AR B ini R,
3L L OIRERIS ARG AL T2 fL . RT+SZLME 2.3 3ALRZ ML b
Y EL 1517 2005—2015 4F 18] kAt B 2, 1 S+RT 2.3.1 RT+SAHASH WFE3fiw, PSMA], RT+S
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Fig 2 Trends in the proportions of rectal cancer patients in three
groups receiving chemotherapy from 2005 to 2015
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Tab 3 Comparison of OS and CSS in the patients with rectal cancer between the RT+S group and the S group

Before PSM After PSM
Test model
RT+S group S group RT+S group S group
P value P value
(95%CI) (95%CI) (95%CI) (95%CI)
Log-rank
Median OS/month 149 (142-155) 62 (55-72) - 104 (93-123) 71 (61-86) -
Median CSS/month NA 79 (66-107) - NA 107 (81-142) -
RMST
60 months (5 years) survival time 52.9 (52.5-53.3) 44.2 (43.0-45.3) 0.000 49.8 (48.8-50.8) 45.4 (44.2-46.6) 0.000
60 months (5 years) cancer
. . . 54.1 (53.8-54.5) 45.9 (44.8-47.0) 0.000 50.8 (49.8-51.8) 47.3 (46.1-48.5) 0.000
specific survival time
120 months (10 years) survival time 91.7 (90.6-92.7) 70.1 (67.3-72.8) 0.000 82.1(79.4-84.9) 73.2(70.2-76.1) 0.000
120 months (10 years) cancer
97.4 (96.4-98.4) 75.2 (72.4-78.1) 0.000 87.1 (84.4-89.9) 78.7 (75.7-81.8) 0.000

specific survival time

Note: NA represents not accessible.

2 PSM J5 , S 4H Fl S+RT 2H 14t i OS 43 5l Hy
106~ H A 1164 H 5 fEBEVIETRIN, S 41F1 S+RT 41
PRIk F dh 7 CSS. K 4B, D ok 2 4H OS i £k f
CSS Mk Z [ iy 25 ¥ gt 247 S (35 P>0.05) .
RMST AT 25 R o, S UL S+RT 4119 5 45 F- #4447
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Note: A. Survival curves of OS of the RT+S group and the S group before PSM. B. Survival curves of OS of the RT+S group and the S group after PSM.
C. Survival curves of CSS of the RT+S group and the S group before PSM. D. Survival curves of CSS of the RT+S group and the S group after PSM.
B3 PSMAIZ RT+SAM S AR LT

Fig 3 Survival curves of the RT+S group and the S group before and after PSM
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Tab 4 Comparison of OS and CSS in the patients with rectal cancer between the S group and the S+RT group

Test model

Log-rank
Median OS/month
Median CSS/month
RMST
60 months (5 years) survival time

60 months (5 years) cancer specific

survival time
120 months (10 years) survival time

120 months (10 years) cancer specific
survival time

2.4 DLEC s U R b

RT+S A FI S L PSM J5, HLHEK Cox 434 s
EAE D71 BN N 1/ N -3 VN TV L N NN L s
FJEF TNM 23 A XF OS ¥ W 1y 52 4% P<0.05
IS AL N K Cox 00T, HA4ER=>50% |

(5

S group
(95%CI)

62 (55-72)

79 (66-107)

44.2 (43.0-45.3)

45.9 (44.8-47.0)

70.1 (67.3-72.8)

75.2 (72.4-78.1)

Before PSM

S+RT group
(95%CI)

142 (129-155)

NA

522 (51.5-52.9)

53.8(53.2-54.5)

90.3 (88.5-92.1)

96.6 (94.8-98.3)

P value

0.000

0.000

0.000

0.000

S group
(95%CI)

106 (88-129)

NA

48.0 (46.7-49.4)

49.9 (48.7-51.2)

80.3 (77.0-83.6)

86.3 (83.0-89.6)

After PSM

S+RT group
(95%CI)

116 (98-132)

NA

50.6 (49.4-51.7)

51.7 (50.6-52.9)

84.6 (81.5-87.6)

89.6 (86.6-92.7)

P value

0.005

0.033

0.065

0.147

A ARSE IR L MR EAR>30 mm, R L EUR 2>

I
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Note: A. Survival curves of OS of the S group and the S+RT group before PSM. B. Survival curves of OS of the S group and the S+RT group after PSM.
C. Survival curves of CSS of the S group and the S+RT group before PSM. D. Survival curves of CSS of the S group and the S+RT group after PSM.

El4 PSMAT/ESAEMS+RT BRI EF Lk
Fig 4 Survival curves of the S group and the S+RT group before and after PSM
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Tab 5 Univariate and multivariate Cox regression analysis of OS and CSS of rectal cancer patients between the RT+S group and the S group

Factor

Group
S
RT+S
Age
<50 years
=50 years
Gender
Male

Female

http://xuebao.shsmu.edu.cn

Univariate analysis

HR (95%Cl)

Reference

0.77 (0.68-0.88)

Reference

1.37 (1.15-1.63)

Reference

0.90 (0.79-1.02)

P

value

0.000

0.000

0.107

OS

Multivariate analysis

HR (95%Cl)

Reference

0.73 (0.64-0.83)

Reference

1.47 (1.23-1.75)

B TNM 431 IV 12 4232 F- AR RS 7 1 B e 8 OS
FICSS A7 G R 2, SRR OS By 37 f 6 P
o AFTHEBBOTY, ST AR R
OS M CSS R4 N & . LK 6.

CSS
Univariate analysis Multivariate analysis
P
HR (95%CI) HR (95%CI)
value value value
Reference Reference
0.000 0.75 (0.65-0.87) 0.000 0.71 (0.62-0.82)  0.000
Reference
0.000 1.14 (0.95-1.37) 0.144
Reference
0.89 (0.77-1.03) 0.120
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Univariate analysis

Multivariate analysis

Factor
HR (95%CI) r HR (95%CI)
value
Race
White Reference Reference
Black 1.32 (1.07-1.62) 0.010 1.27 (1.03-1.57)
Others 0.96 (0.80—1.14) 0.623 1.03 (0.86-1.23)
Marital status
Married Reference Reference
Others 1.31 (1.15-1.49) 0.000 1.27 (1.11-1.44)
Tumor histology
Adenocarcinoma Reference
Others 0.96 (0.82-1.12) 0.598
Tumor size
<30 mm Reference Reference
>30-50 mm 1.54 (1.29-1.85) 0.000 1.30 (1.08-1.57)
>50 mm 1.96 (1.62-2.37) 0.000 1.60 (1.32-1.95)
Histologic grade
Well differentiated Reference Reference
Moderately
differentiated 1.18 (0.81-1.72) 0.388 1.04 (0.71-1.52)
Poorly differentiated/
undifferentiated 2.03 (1.37-3.00) 0.000 1.81 (1.22-2.69)
TNM stage
1 Reference Reference
I 0.86 (0.59-1.26) 0.443 0.73 (0.49-1.08)
I 1.24 (0.89-1.74) 0.209 1.03 (0.73-1.46)
\Y 3.70 (2.64-5.19) 0.000 3.05(2.16-4.32)
Regional nodes
examined
<12 Reference
=12 0.90 (0.79-1.02) 0.099

P

value

0.025

0.733

0.000

0.007

0.000

0.834

0.003

0.112
0.852
0.000

6 SAMSHRTAEMHEEZEOSIMCSSHEREMZEE Cox@FNH

Tab 6 Univariate and multivariate Cox regression analysis of OS and CSS of rectal cancer patients between the S group and the S+RT group

Univariate analysis

Multivariate analysis

Factor
HR (95%CI) value HR (95%CI)

Group

S Reference

S+RT 1.12 (0.96-1.30) 0.150
Age

<50 years Reference Reference

=50 years 1.55 (1.25-1.92) 0.000 1.82 (1.46-2.26)

P
@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

P

value

0.000

CSS

Univariate analysis

HR (95%ClI)

Reference
1.43 (1.15-1.79)
0.96 (0.79-1.16)

Reference

1.30 (1.13-1.50)

Reference

0.95 (0.80-1.13)

Reference
1.59 (1.29-1.95)
2.13 (1.72-2.63)

Reference

1.26 (0.82-1.95)

2.34 (1.50-3.67)

Reference
0.96 (0.60—1.54)
1.41 (0.93-2.14)

491 (3.25-7.43)

Reference

0.96 (0.83-1.10)

Univariate analysis

HR (95%Cl)

Reference

1.13 (0.95-1.34)

Reference

1.30 (1.04-1.64)

value

0.002

0.659

0.000

0.572

0.000

0.000

0.292

0.000

0.881
0.107
0.000

0.539

CSS

value

0.166

0.024

2023, 43(3)

Continued Tab

Multivariate analysis

HR (95%CI)

Reference
1.38 (1.10-1.73)
1.02 (0.84-1.24)

Reference

1.27 (1.10-1.46)

Reference
1.26 (1.02-1.56)
1.56 (1.26-1.95)

Reference

1.06 (0.68-1.64)

1.98 (1.26-3.11)

Reference
0.85 (0.53-1.37)
1.20 (0.79-1.83)

4.17 (2.73-6.36)

P

value

0.005

0.858

0.001

0.035

0.000

0.802

0.003

0.502
0.398
0.000

Multivariate analysis

HR (95%CI)

Reference

1.81 (1.45-2.24)

value

0.000
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Factor

Gender
Male
Female
Race
White
Black
Others
Marital status
Married
Others
Tumor histology
Adenocarcinoma
Others
Tumor size
<30 mm
>30-50 mm
>50 mm
Histologic grade
Well differentiated
Moderately differentiated

Poorly differentiated/
undifferentiated

TNM stage
I
I
|
v

Regional nodes
examined

2.5 R4l
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Univariate analysis

HR (95%CI)

Reference

0.98 (0.84-1.14)

Reference
1.30 (1.01-1.67)

0.81 (0.65-1.01)

Reference

1.43 (1.23-1.67)

Reference

1.07 (0.90-1.27)

Reference
1.78 (1.44-2.21)
2.15 (1.72-2.70)

Reference

0.94 (0.62-1.44)

1.58 (1.02-2.45)

Reference
1.11 (0.72-1.70)
1.45(0.98-2.12)

4.67 (3.13-6.98)

Reference

0.89 (0.76-1.04)

value

0.750

0.045

0.065

0.000

0.426

0.000

0.000

0.790

0.041

0.635
0.060

0.000

0.137

(ON]

Multivariate analysis

HR (95%CI)

Reference
1.35 (1.04-1.75)

0.99 (0.79-1.24)

Reference

1.35 (1.16-1.58)

Reference
1.64 (1.32-2.05)

2.01 (1.59-2.54)

Reference

0.88 (0.58-1.34)

1.38 (0.89-2.16)

Reference
0.78 (0.50-1.22)
1.10 (0.74-1.64)

3.54(2.33-5.38)

TS b B R AR AR L, T
— IR T 4552 T AR FIALST (1 B i £8 5 14T
TEHT A BT R AR I R s, FRATHEAT 1WA Sy
Bro B SR, SRR ARET, B BT = R
H OSH CSS T AR I 2, (HZAF IR <50 % 1Y A
B P o RR R e 0 N L AR e B B L

http://xuebao.shsmu.edu.cn

Continued Tab

CSS
Univariate analysis Multivariate analysis
HR (95%CI) HR (95%CI)
value value value
Reference
1.00 (0.84-1.19) 0.992
Reference
0.024 1.25 (0.94-1.67) 0.125
0.914 0.81 (0.63-1.04) 0.101
Reference Reference
0.000 1.42 (1.19-1.68) 0.000 1.39 (1.19-1.62)  0.000
Reference
1.14 (0.94-1.38) 0.185
Reference Reference
0.000 1.90 (1.48-2.43) 0.000 1.64 (1.32-2.05)  0.000
0.000 2.41(1.86-3.12) 0.000 2.02 (1.60-2.56)  0.000
Reference Reference
0.549 1.08 (0.65-1.78) 0.771 0.89 (0.58-1.35)  0.574
0.150 1.86 (1.11-3.13) 0.019 1.40 (0.90-2.17)  0.139
Reference Reference
0.280 1.48 (0.86-2.55) 0.160 0.76 (0.49-1.19)  0.232
0.634 1.88 (1.14-3.12) 0.014 1.07 (0.72-1.58)  0.753
0.000 7.30 (4.36-12.23) 0.000 3.39 (2.24-5.15)  0.000
Reference
0.99 (0.83-1.18) 0.894

R HAR<30 mm B9 AFELL I TNM 203 T ~ I3 A R
AIREIFANIE Gl BT o [RIREHL, B AR BT
R BB TN REGE B R A R IS, (H
SRRV — PRI A B AT LU Bl ity ok
t5 o HHE 6 Al AL, XF AR A/ o Ak o b B
>50 mm A S TNM 4380 T SBIFn IV I i3, Sl By
SRR T AR R R 2
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Characteristics S RT+S HR (95%CI) P value HR (95%CI) P value
All patients N=953 N=953 —— 0.73 (0.64-0.83)  0.000 —— 0.71 (0.62-0.82)  0.000
Age
<50 years 185 (19.4%) 186 (19.5%) —.——————— 0.94(0.69-130) 0.728 ————&—————— 0.98(0.70-1.36)  0.905
=50 years 768 (80.6%) 767 (80.5%) — 0.74 (0.65-0.85)  0.000 — 0.71(0.61-0.83) ~ 0.000
Gender
Male 564 (59.2%) 565 (59.3%) —_— 0.81 (0.69-0.95)  0.011 ——— 0.78 (0.66-0.94)  0.008
Female 389 (40.8%) 388 (40.7%) —- 0.74 (0.60-0.91) 0004 —. 0.71 (0.56-0.89)  0.003
Race
White 699 (73.3%) 717 (75.2%) —_— 0.81(0.70-0.94)  0.006 —— 0.77(0.65-0.91)  0.002
Black 79 (8.3%) 86 (9.0%) — 0.66 (0.44-0.98)  0.037 —_—— 0.71(0.47-1.08) ~ 0.111
Others 175 (18.4%) 150 (15.7%) — 0.74 (0.53-1.02)  0.062 —_——— 0.73 (0.51-1.04) ~ 0.081
Marital status
Married 593 (62.2%) 579 (60.8%) —— 0.82(0.70-0.97)  0.023 —— 0.80 (0.66-0.97)  0.020
Others 360 (37.8%) 374 (39.2%) —.— 0.74 (0.61-0.90)  0.003 —— 0.71(0.57-0.88)  0.002
Tumor histology
Adenocarcinoma 737 (77.3%) 735 (77.1%) —— 0.76 (0.66-0.88)  0.000 —— 0.76 (0.65-0.89)  0.001
Others 216 (22.7%) 218 (22.9%) —— 0.87 (0.66-1.15) 0331 — 0.74 (0.54-1.01)  0.054
Tumor size
<30 mm 205 (21.5%) 205 (21.5%) —— . 1.04(0.76-142)  0.822 ——8————— 0.89(0.62-1.28)  0.530
>30-50 mm 439 (46.1%) 439 (46.1%) —— 0.83 (0.69-0.99)  0.048 — 0.84 (0.68-1.03)  0.096
>50 mm 309 (32.4%) 309 (32.4%) —_— 0.65 (0.52-0.80)  0.000 —— 0.63 (0.50-0.79)  0.000
Histologic grade
Well differentiated 34 (3.6%) 36 (3.8” 0.51(0.23-1.15)  0.104 0.52(0.21-1.29)  0.159
Moderately differentiated 732 (76.8%) 731 (76.7%) —_— 0.81(0.70-0.94)  0.005 —— 0.77(0.65-0.92) ~ 0.003
Poorly differentiated/undifferentiated 187 (19.6%) 186 (19.5%) —— 0.71 (0.55-0.91)  0.007 —— 0.70 (0.53-0.91)  0.009
TNM stage
1 46 (48%) 47 (4.9%) +r—————— 0.58(0.32-1.05)  0.072 —_——— 0.40(0.19-0.88)  0.023
T 145 (15.2%) 143 (15.0%) —s——————— 087(0.57-1.32)  0.502 O 0.77(0.47-1.25)  0.287
1l 473 (49.6%) 474 (49.7%) —_—— 0.96 (0.78-1.17)  0.663 — - 0.96 (0.76-1.21)  0.741
IV 289 (30.3%) 289 (30.3%) —— 0.60 (0.50-0.73)  0.000 — 0.59 (0.49-0.73)  0.000
Regional nodes examined
<12 367 (38.5%) 367 (38.5%) —.— 0.74 (0.61-0.90)  0.003 —— 0.68 (0.54-0.85) ~ 0.001
>12 586 (61.5%) 586 (61.5%) — 0.81 (0.69-0.96)  0.013 —. 0.81 (0.67-0.97)  0.021
0 0.5 10 15 0 0.5 10 L5
HR of OS HR of CSS

5 RT+SAFNSLH OSFICSSIELAS T
Fig 5 Subgroup analysis of OS and CSS between the RT+S group and the S group

Characteristics S S+RT HR (95%CI) P value HR (95%CI) P value
All patients  N=739 N=739 — 1.12(0.96-1.30) 0.150 —_—— 1.13(0.95-1.34) 0.166
Age
<50 years 137 (18.5%) 141 (19.1%) —_— 0.94 (0.63-1.39) 0.747 —a————0.96 (0.63-1.45) 0.834
=50 years 602 (81.5%) 598 (80.9%) — 0.88 (0.75-1.04) 0.126 — 0.87 (0.72-1.05) 0.143
Gender
Male 429 (58.1%) 433 (58.6%) —.— 0.87 (0.71-1.06) 0.166 —— 0.87 (0.69-1.08) 0.202
Fe;{“ile 310 (41.9%) 306 (41.4%) —_—. 0.93(0.73-1.18) 0.553 —_— 0.92 (0.71-1.20)  0.540
ace
White 550 (74.4%) 570 (77.1%) —. 0.97 (0.81-1.15)  0.707 —. 0.95(0.79-1.16)  0.626
Black 59 (8.0%) 63 (8.5%) —. 0.70 (0.43-1.13) 0.143 —_—— 0.67 (0.38-1.16) 0.149
Others 130 (17.6%) 106 (14.3%) —. 0.73 (0.49-1.11) 0.141 — 0.77 (0.48-122) 0257
Marital status
Married 435 (58.9%) 457 (61.8%) —. 0.86 (0.70-1.05)  0.142 —— 0.87 (0.69-1.09) 0.223
Others 304 (41.1%) 282 (38.2%) —_—— 0.94(0.75-1.17)  0.563 —— 0.90 (0.70-1.15)  0.400
Tumor histology
Adenocarcinoma 544 (73.6%) 548 (74.2%) —ah 0.87 (0.73-1.03)  0.109 —.— 0.89 (0.73-1.08) 0230
Others 195 (26.4%) 191 (25.8%) —— 0.98 (0.73-1.32)  0.896 —— 0.89 (0.64-1.23) 0477
Tumor size
<30mm 185 (25.0%) 185 (25.0%) —. 0.85 (0.59-1.24)  0.402 —— 0.76 (0.49-1.17) 0212
30-50mm 333 (45.1%) 337 (45.6%) — 1.02 (0.82-1.26) 0.891 — L m 1.10(0.86-1.41) 0.444
>50mm - 221 (29.9%) 217 (29.4%) —- 0.76 (0.59-0.99) 0.039 — 0.71 (0.54-0.94) 0.018
Histologic grade
Well differentiated 27 (3.7%) 27 (3.7%) 0.62 (0.27-1.41) 0.254 0.36 (0.12-1.04)  0.059
Moderately differentiated 577 (78.1%) 577 (78.1%) —_— 1.01(0.85-1.21) 0.877 —_— 1.05 (0.86-1.28) 0.644
Poorly differentiated/undifferentiated 135 (18.3%) 135 (18.3%) —— 0.62 (0.45-0.85) 0.003 —— 0.58 (0.41-0.83) 0.002
TNM stage
I 41 (56%) 41 (5.6%)—8——— 0.38 (0.17-0.84) 0.016 —-— 0.19 (0.05-0.66) 0.009
M 133(18.0%) 133 (18.0%) —a————1.03 (0.68-1.57) 0.892 —a—————— 0.86(0.54-1.40) 0.552
M 461 (62.4%) 461 (62.4%) — 0.98 (0.81-1.20) 0.877 —_— 1.02 (0.81-1.29) 0.856
IV 104 (14.1%) 104 (14.1%) —.— 0.70 (0.52-0.95) 0.023 —_—— 0.72 (0.53-0.99) 0.041
Regional nodes examined
<12 261 (35.3%) 261 (35.3%) —— 0.84 (0.66-1.08) 0.172 —_—. 0.78 (0.59-1.04) 0.094
>12 478 (64.7%) 478 (64.7%) —a 0.93 (0.77-1.12)  0.446 ——— 0.95 (0.77-1.17)  0.637
0 0.5 1.0 1.5 0 0.5 1.0 1.5
HR of OS HR of CSS

6 SZHF0S+RT 22 OS #0 CSS AL 53 #r
Fig 6 Subgroup analysis of OS and CSS between the S group and the S+RT group
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