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Abstract
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Background and Aims: Currently, surgery remains the primary treatment for colorectal cancer, while
neoadjuvant therapy can transform initially unresectable lesions into resectable ones, improving patient
prognosis. Bevacizumab combined with chemotherapy has shown promising efficacy for advanced
metastatic colorectal cancer; however, the routine use of bevacizumab in neoadjuvant therapy for
potentially resectable metastatic colorectal cancer patients remains controversial. Therefore, this study
was performed to investigate the efficacy and safety of bevacizumab combined neoadjuvant therapy in
patients with locally advanced rectal cancer (LARC).

Methods: The clinical data of LARC patients who received bevacizumab-combined neoadjuvant
therapy in the Department of Colorectal and Gastrointestinal Oncology, Jilin Cancer Hospital, from 2021
to 2022, were retrospectively analyzed.

Results: A total of 45 patients were included, of whom 26 received the XELOX (oxaliplatin combined
with capecitabine) + bevacizumab neoadjuvant regimen (chemotherapy plus bevacizumab group), and
19 received radiotherapy concurrent with XELOX and sequential bevacizumab neoadjuvant treatment
(chemoradiotherapy plus bevacizumab group). Preoperative imaging evaluations showed tumor response
rates of 84.61% and 94.74%, respectively, with a disease control rate of 100.0% in both groups. The
CEA and CA19-9 levels significantly decreased compared to their pre-treatment levels in both groups
(both P<0.05). In the chemotherapy plus bevacizumab group, all patients underwent Dixion resection
with D, lymphadenectomy, with 10 patients receiving preventive ileostomy. Postoperative pathology
showed an average of 18.3 lymph nodes removed, with 2.1 metastatic nodes; tumor regression grade
(TRG) was 0 in 2 cases (7.69%), 1 in 8 cases (30.77%), 2 in 10 cases (38.46%), and 3 in 6 cases
(23.08%). In the chemoradiotherapy plus bevacizumab group, 15 patients underwent Dixion resection
with D, lymphadenectomy, 2 patients underwent Miles surgery, 1 patient was unable to undergo surgery
due to severe pelvic adhesions, and another was unable to have resection due to pelvic floor adhesions
found during surgery. Preventive ileostomy was performed in all 15 patients who had Dixion surgery.
Postoperative pathology showed an average of 18.5 lymph nodes removed, with 1.6 metastatic nodes;
TRG was 0 in 2 cases (10.53%), 1 in 7 cases (36.84%), 2 in 6 cases (31.58%), and 3 in 2 cases (10.53%).
Surgical specimens in both groups showed negative proximal and distal margins, with no tumor
residuals. A total of 55 neoadjuvant therapy-related adverse events occurred, all graded 1-2, without
affecting subsequent treatment.

Conclusion: For LARC patients, bevacizumab-combined neoadjuvant therapy is safe and effective.
Bevacizumab combined with chemotherapy can be selected, with radiotherapy as an option based on
tumor location, to increase the probability of radical resection and sphincter-preserving opportunities.
Rectal Neoplasms; Neoadjuvant Therapy; Molecular Targeted Therapy; Bevacizumab
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g o e B R B . H T RATIAR 2 H
FEG AN, WA B O A 2 B R R )
R AR (total mesorectal excision, TME) & Ja &5 i
B W% (locally advanced rectal cancer, LARC) HJFx
HEG PRAGYT J7 k!, BBl B G T BE A8 K fc k) AN m] 1)
B 14 95 72 B Ak S v UDBR A 8, JF S B R, UTBR
[l AR 30 A o i B AT ASE 4 LARC R 1Y TC i
A LA ER BT — b N TR AL B8 5 B eG4t
&, AT 3E o 8 e i A N R A KB F (vascular
endothelial growth factor, VEGF) 1T A WA ok BH 1k
VEGF 55 & 22 B2 Wl =2 AR 9 45 510, 4000 1l ek e ok 78
R G O T BOM R L R IH R, T 2004 4R 3K
HEH TiRT B g A s, 5T RUR
WE (A7 B A, 2006 4F 6 A, 35 B £ 5 24 5
B R R DU A BR B T e AR R 4G L R R
B EIRIT AL ETE LR SR, B
B 45 W g8 A2 AL Y7 i A$T VEGE B so P iA, 7]
P& A AT U) BRI 5 A% 0 B 0 Z2 i R (response
rate, RR). FARVIBRFRMICHE AL I . TR
DU AR BR BB AR Sy W 75 T U0 B 04 5% B8 M 45 15 1 o 8
OB BRI R A A A TE S e, X T RES
fe L I S S A E O RIE
HE 18 2 LA A RS G0, BAR X SLHR 2
WAERY ™ E 5 2R, EIFRHE WL AR5 Bl oy
B 7 A7 056 & DL AR BR B0 Bt 0 B Bl B A 9T 19 LARC
B, PR IT I 0 2 e B Ao .

1 RS

1.1 — g FER

I JBE A WA B 2021—2022 4F- 7 bk A i 8g = e 45
L 8RR g A — AT IS T LA Bk B BT AT
B BRI 9 LARC 83 Il PR BERE . A0 A bR i
(D) =18 %, WIS Wh B (2RI EifT
AR (next-generation sequencing, NGS), RAS
R Ry g A2 A (3) AT NGS H K J 5 4 92 41 1k
i A $2 R h A BC B & 58 8 A (proficient mismatch
repair, pMMR) a3 f T A2 & & % (Microsatellite
stable, MSS); (4) TiLAb##; (5) Jo/™ 0y Jili .
JF LB HRERRRT s (6) S8 T YR IT HTPEAN B & i
T Kb B2 AR S VP A 5 1 01 T3b s T4, REIX
T B 45 0 kOl NO~N2, B2 18 2 3R i ) 2 [ 14 B FH
PE s (D 3697 5 28R T LA DU AR BR S50 3K & 04 58 i 1D

BIT %, A XELOX (B Y Fl 418 4 K 85
)+ DUARIR BB AT RS MR TR (b
J7+ DR R 020 ) 5 0PT W) 20 XELOX Bk 45 DL A2k
BT BLIRIT B ROT B A AT B R YT I &
(AT + DUARER B bt gl ) o HEBRFRE : (1) BEA: 2
Z b EE R MBI AT 5 (2) BREAE AT H I A6 1) 358 1l
UrRe B 5 (3) R bl 28 3 e 5% A% 19 I DR TE 30 5
(4) JRITHT 6 > F AT A A% ZE S il sk 5 (5) A7
I PR 55 SCAY L I A5 0 5 (6) YR YT o 2 v I Jit I 1Y
RUTRH; (O GIFmHEH . el . HAE S
FHmBEALTFANEH,; @ HAMTHINIAL
B N BT ] oA AE B o 2k g A bR e BCHE BR A
HEM IR, SLah A 45 42 52 56 & DUARBR B bt 17
B B IR YT B B
1.2 HiEWE

W S 7E B i IR 0T 30 IR DR AN 0 B, X s g
P AT AE s D R A . IR R A R B Al
FRAE AR ATEE D) o B ReE G2 B . g
WAL ) o AT T ARB T B (H
W RN AR e 15y AR R R B
] . F AR I R & AR O AR JE e B O
iR AR 46 1 L) . DUARER B P A A S (BRBR
JrOr g laE . RREEEEED) o B BRI AR AT
Al IR 0 B I L . RS R s . 5 AR
BABUA OGN R 3 AR BOST A O BN RS
FARM KRG I LA . W ARERBLHTAH R B 5
PEVE MR RO HE A R FAOEE AR . @ik .
W BEESL . R EA AN R . B kol ke R 2K R
A AT 39 1 S R 2 ek e T o
1.3 Srit=4biE

K 1 SPSS 26.0 Gt 1+ 5144 47 B8 43 B o
TR R + bREE (x+s) TR, R
5y THECERCR A GIEC (EH ) [0 (%) 146,
BT R L BCR X R 8 . P<0.05 R 22 R H Gi it

FUNEEN
R

2 & R

21 BE—MER

45 ) /B F b, Ak T + D4R BR PR BT 4 26 1)
(57.8%) , JHAST + DUARER BHT20 1949 (42.2%) . f&
FHOEWAER N (6333+4.1) %, i 4E R
66 (46~77) %, Hih<60 % . 60~69 % . >70 % (1)
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S0 i 35.56% . 31.11% F133.33% ., B N 4 fE AT
FTRIE B 4358 . <5 em 2541 (55.55%) . >5~10 cm
171 (37.78%) . >10 em 3] (6.67%) ., 3252 I7

1 19 {51 18 35 v T A AR R PR T 2 B 5 45 <10 em
Horp R R ZEE LT TRE <5 em 14491, 7E R E R A
AR I — M TRk, BIRRIG YT J7 ik BRI R
MG E 2R A S8 X (P=0.01), X7 {E=
PRk #E 3 BEIR YT O S, AR M g R E T REAE
JHCIT AR AR R R 2%, BRI 2 IR B
BT WG B B BT IR IT o B R ETIEAL
e, B 28 ] (62.22%) A AR AT BRIk A,
FERBCE BB B IR IT AR N S8 e M

RELRE R, 36 97 W0 391 58 3 0 T 58 & N8 37 SRR IR
7, RKREENERARFM, WA KERA
OB S ME e A BEE IR o 3R T AT AR 35 AR
Jiit 988 BIp 7 40 ( Eastern Cooperative Oncology Group ,
ECOG) ¥ 4 # K 0~2 43 [0 43 34 ff] (75.56% ) .
1~2 45 1145 (24.44% ) 1. AR5 A5 2 WAl
¢T3 #i 34 5] (75.56%) . T4 1 11 ] (24.44%) .
eNO ] 10 5] (22.22% ) , N1 ] 15 ff] (33.33%) ,
eN2HI20 5 (44.45%) . AR VPALIAJE V) PR 8
211 (46.67%) , ¥ JEYIZ BTk 24 4] (53.33%)

(£1),

R1 ATABRERLRE

Table 1 The baseline characteristics of patients before treatment

Bk A7 + DUARER BT 2 (n=26) ALY T+ D ARER T2 (n=19) P
PR (X% £ 5) 64.19+4.68 61.63+9.81 0.65
T3

3 18(69.23) 14(73.69) 075
‘e 8(30.33) 5(26.31)
JEE R AT T ES [em , n(% )]
<5 11(42.31) 14(73.68)
>5~10 12(46.15) 5(26.32) 0.01
>10 3(11.54) 0(0.00)
AT A5 R A
iz 9(34.61) 8(42.11) 051
ANfig 17(65.38) 11(57.89)
I R 534
T
T3 17(65.38) 17(89.47)
T4 9(34.62) 2(10.53) 0.00
N 4348
NO 6(23.08) 4(21.05)
N1 10(38.46) 5(26.32) 0.40
N2 10(38.46) 10(52.63)
ECOG 4>
0 19(73.08) 15(78.95)
1~2 7(26.92) 4(21.05) 009
P 2R RN HIPIE 3
31 16(61.54) 8(42.11) 0.0
FH 10(38.46) 11(57.89)

2.2 HBFITEIEHEIRTTR
%Eﬂtﬁﬁ VAR 2 VA R A BN O R, AR

97 + DU AR ER BT 4l 5 A I7 + DU ARER b 4l v,
FBCE I g &K 2% f#t - (partial response, PR) 435l R
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94.74% , ¥ Ji 2 il R (disease control rate, DCR)
170 100.00% ($2).
2.3 MEREYTHER

7 + DR Bk B PT 43697 10 15 6] (57.7%) i
eyl (CEA) Z5%wm TIERE, 1665 (61.5%)
CA19-9 /& T IE® {5 Bk I7 + VAR ER bt A6 97

A 118 E (57.9%) CEA 455 & T 1 % 4,
13 4] (68.4%) H#E CA19-9 & TIEHHE. FARHf,
PIAIGIT R B CEA. CA19-9 IUEHRIg 8 T
MW RS, FRISIRITHIMLLL, 2R7A
it m L (3 P<0.05), JuHAEWIURIBIT B B,
R bR A T R (1),

R2 BEFTEBRRNREERL

Table 2 Response of the disease evaluated by imaging

£ty AbI7+ DUARER B4 (n=26) TARST+ DL ARER BT 4H (n=19) AR (n=45)
CR[n(%)] 0(0.00) 0(0.00) 0(0.00)
PR[n(%)] 22(84.62) 18(94.74) 40(88.89)
SD[n(%)] 4(15.38) 1(5.26) 5(11.11)
PD[n(%)] 0(0.00) 0(0.00) 0(0.00)
RR (%) 84.62 94.74 88.89
DCR(%) 100.00 100.00 100.00
7 :RR=PR+CR ; DCR=PR+SD+CR
Note: RR=PR+CR; DCR=PR+SD+CR
100 80
—~ CEA —~ CEA
= 90 CA19-9 = 70 CA19-9
. | - .
3 70 =
S) 50
< o < ‘
< 50 Q40 [
= 40 =
30
£ 3 [ £ I J [
=t 1 3 20 |
= 20 = 1 J
= I S 10 ?
B2 10 | : = :
T . — 0 T s
JRYT D bEE Rt ] FARHL JRYT T bEE A RE ] FARHI

1 B E R MERS YR E LR

Figure 1 Changes in tumor markers during treatment

2.4 FARAERARGHREFER

97 + DA R S pt 41 0 A 28 35 #8471 Dixion
VIBR+D, W 458 9, FHorb iy 10 B8 & R 47 1 1By
HEmE T, REWAEEER, ypToH 261 (7.69%)
ypT1 1 7 i (26.92) . ypT2 5 #i (19.23%) .
ypT3 i 6 fil (23.08%) . ypT4 H] 6 ] (23.08%) ;
ypNO # 15 6] (57.69%) . ypN1 4 9 f4i] (34.62%) .
ypN2 M4 2 i (7.69%) ; F Wk & = L 20
(76.92%) . A #ZAZA 18 1] (69.23% ) ; FHhkE
S5 1838, F AR EL A 2.1 M R R 45 o
(tumor regression grade , TRG ) 0% 2% (7.69%) .
1% 81 (30.77%) . 2 2% 10 f] (38.46% ) . 3 %
6 B (23.08%) . JCALIT + DL AR ER BB 21 15 B 1
F L T Dixion Y1 B +D, Wk 251 41, 2 6 A 5L

Jiti 7 Miles T A, 1 451 £8 5 D] PRI XE 15 40 HL 228 168 Al 3%
P ORI T AR YY L 1R DR AR T
AR AE T YIBR ;15 6347 Dixion T AR ) B &
YISt T R M R g i O F R RS R B OR
ypTO 9 2 # (10.53%) , ypT1 3§ 6 ] (31.58%) ,
ypT2 M1 4 5 (21.05%) , ypT3 #i 3 fl (15.79%) ,
ypT4 ¥ 2 i (10.53% ), ypNO ] 11 f] (57.89% ) ,
ypN1 #1565 (26.32%), ypN2#I 14 (5.26%), £ bk
B2 (1053%), AWEERL246 (10.53%),
M I SE T B 185 A, R L AE AL 1.6 ML,
TRG 73 %% 0% 2 5] (10.53%), 147 %] (36.84%),
24906 (31.58%), 3424 (10.53% )., Wik
HWTARRA S, Mg B4 LR % 1
REIPE, TCMERR R (£3).
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Table 3 Surgical variables and postoperative pathology
TitH A7+ DR ER BT (n=26) AT + DUARER B2 (n=19) AR (n=45)

FARITA[n(%)]

Dixion T/ 26(100.00) 15(78.94) 41(91.11)

Milse FAR 0(0.00) 2(10.53) 2(4.44)

HAb (LiEFARYIER) 0(0.00) 2(10.53) 2(4.44)
TR 1T F AR (%)] 10(38.46) 15(78.95) 25(55.56)
AJGIFELT 5010 (%)]

ypTO 2(7.69) 2(10.53) 4(8.89)

ypT1 7(26.92) 6(31.58) 13(28.89)

ypT2 5(19.23) 4(21.05) 9(20.00)

ypT3 6(23.08) 3(15.79) 9(20.00)

ypT4 6(23.08) 2(10.53) 8(17.78)
RIGIHELN 43-4[n(%) ]

ypNO 15(57.69) 11(57.89) 26(57.78)

ypN1 9(34.62) 5(26.31) 14(31.11)

ypN2 2(7.69) 1(5.26) 3(6.67)
k&R (%)]

H 20(76.92) 2(10.53) 22(48.89)

T 6(23.08) 15(78.95) 21(46.67)
MZAA8N (% )]

A 18(69.23) 2(10.53) 20(44.44)

¥ 8(30.77) 15(78.95) 23(51.11)
RIGHELTRG [n(%)]

0 2(7.69) 2(10.53) 4(8.89)

1 8(30.77) 7(36.84) 15(33.33)

2 10(38.46) 6(31.58) 16(35.56)

3 6(23.08) 2(10.53) 8(17.78)
THAMEAEE (T + 5) 18.3+4.9 18.5+3.9 15.8+7.3
R AE (M x = 5) 2.1#3.1 1.6£2.7 1.9£2.9

25 ZEMSH

YA S5 IR & T 5 IUARER T . feyT
BT A OGN B F 4, i A BN Al 34
1~2 9%, fei WL DL ARk BT AH OGO R 402
M1 (222%) . @i 7 6 (15.56% ) . & A IR
361 (6.67% ), 5AkIT7 ST A OC R )R 3
F R A AR 7 B (15.56% ), i /N B D
ik 4 4] (8.89%), #T 1M 3 B (6.67%), KL
SR 9 B (20.00%) , WETE 5B (11.11%) , WX ik
16 5] (35.56%) . AP 3~4HARFEMN, FARM
K RAEMFE W A D20, 251 RE5IRE T
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ARG BB A O, SRR 5k
Je e, O R W OB A AR B AL JE
K FIFRIT MRS . RiEHim2 6, Kb
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L], Sk Miles T A B 80 T & B IXB) H &g,
S RFE 2N ARV O, Y0 R WK
e E (4).



5510 191 KB, 55 < BE A DU TR S0 0 BT 4 Bl 36 T ot R 8 W B M BT G e 1629
x4 FREGESHREREBR[n (%) |
Table 4 Incidence of adverse events and complications [1(%)]
=] A7+ I ARk BT 4 (n=26) HARYT+ DR T4 (n=19) SA (n=45)
B BRI A R i
[0S 3(11.54) 4(21.05) 7(15.55)
HAK 2(7.69) 1(5.26) 3(6.67)
i 1(3.85) 0(0.00) 1(2.22)
P 4 LA 4(15.38) 3(15.79) 7(15.56)
i/ ATG 2(7.69) 2(10.53) 4(8.89)
. 2(7.69) 1(5.26) 3(6.67)
KA ZAEIR 5(19.23) 4(21.05) 9(20.00)
[I7RE 2(7.69) 3(15.79) 5(11.11)
N i 7(26.92) 9(47.37) 16(35.56)
FARARIE KA
W& 1 1(3.84) 1(5.26) 2(4.44)
W& LB 1(3.84) 2(10.52) 3(6.66)
A i 1(3.85) 1(5.26) 2(4.44)
e 0(0.00) 1(5.26) 1(2.22)
3 i WA T RN 518, SR TE B 98 0l B iR o7

TS H ik RE b, 2920% 0 B e o i
Bt 2h b im mim IR R B2 1, 235 50% 1)
Jay BRAE R B s R AR, RIEHI R TR
LE T —M o mA R RGBS, hEEeSk
I7 I N 0] U) B 45 B 0 R BRI O 3K, AR
A AR, TR R A B e O H e B Ak
J7 Wk A TME J& LARC #9 45 #fE I R 36 97 T ik 2
— U B PR R T B AR SC RIS N W R R, B
Ak 97 24 1 i A W o 500 AT DL E K 5 B O R Y
AW, AIIKRE AWk TPk ApLE ., N
£ BR BT R — Bl ) i R AR TR A2 R 2
Y, BENE I i X R A Y AR S AR B AR
T AR A5 Al gRE o A & AR AR Ak, ok 5 R R AN il
Je| AL o Do 26, DD T R A R T B SR
00 R A M 2R K, AR R MRS i T B A A
JY BB UE S T B B OE myE Y, JF A7
BRAF 58 25 (¥ H Iy 38 I 56 B & b, WA IR 9T
K HALIT B A HT VEGE ST o\ o0 2 (5 1575 18 i ik
PRI ARSI B T DL AR R T A T
HEAT R B 45 IR YT . RRUE A AUE K B E AR AT
W, DRSS IR YT O R AT AT M B A Rk .
15 B s Wi IR R 7 v, DUARSR St 5AkIT 2459
WA, o DR oF /B s, AR T
A ig I NI~ 0P SNACR ok S SR 1S i

o AR R BB AR ek, R R
TIPRC B Y, Al PLARAT B4 B9 b R 4
O, P ARG R, W R, B
R, WY LARC B R J7 5 09 7 AR5 97 1Y
I REN, FEARBE T, WA ST + IR 2 R
BEARJFIR IS MR (TRGOHEH) Mm TR
£y CRgiL): T N ERT R R A VAEN ZE R U E TR
A3 R B Al RE,  (HOR O Jm 5 5 0 A I Bk
R AR A A AR AT BE TR, LT I RE A S A
D, JE—METR R LA SR Y TR

A S [l B A9 5T TR DL AR Bk IR T
£ T VIR (49 LARC A8 4 B iR 77 B 20, 7 BloRn 22
SPEHEAT T b, PR TR X R 2 e AR — ik
I PR 52 B A P DL AR BR BT K A XELOX J7 28 7 4
Bl A7 A K DU R Bk S 40 06 5 T A 1R 25 A il PR A5CR
245 2 2 WA Al B Ak 7 SO e B AR T HRon A D
FBR BT AT BE & LARC 37 4l B 6 97 59— F 22 2 w] A7
AIARRTIESE, (A B A ARG BT 38

A B AT B A T i R T Ok M, X
TIRAE AT DIBR I A h, Ry 1 BEIE 3 A0
R B B A e B, 3 R I BR R, W
RV BRA 5 B 5 A i KB A TSP, [
F AT AR AT LA A 46 T U0 B i i R Y
T e, i, BT VEGE 259 T AR T 98
Bl DR 7 B A IR 97 AT REHS B 22 B0 R AT ) B v
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