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[ Abstract] Objective To investigate the effects of hyperthermic intraperitoneal chemotherapy (HIPEC) assisted
with tirelizumab on immune function, tumor markers, tumor invasion-related indicators, quality of life and clinical efficacy in
patients with advanced gastric cancer. Methods  Eighty-six patients with advanced gastric cancer treated in the hospital from
January 2022 to February 2023 were randomly divided into conventional chemotherapy group (7 =43) and combination thera-
py group (n=43). Conventional chemotherapy group was given conventional FOLFOX chemotherapy regimen, and combina-
tion treatment group was given HIPEC chemotherapy regimen and intraperitoneal tirelizumab injection on the basis of FOL-
FOX chemotherapy regimen. The clinical efficacy, quality of life (KPS), expression levels of immune function (CD4 " T cell
ratio, CD8 * T cell ratio, CD4 " /CD8 " ratio), tumor markers [ carcinoembryonic antigen (CEA), carbohydrate antigen 125
(CA125), carbohydrate antigen 19-9 (CA19-9)] and tumor invasion-related markers [ vascular endothelial growth factor
(VEGF), basic fibroblast growth factor (bFGF), matrix metalloproteinase-2 (MMP-2)] were compared between the two
groups before and 6 months after treatment. Results The DCR of combined chemotherapy group was 69.77%, significantly
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higher than that of conventional chemotherapy group (46.51% , x°/P=3.842/0.050). After 6 months of treatment, the CD4 * T
cell ratio and CD4 */CD8 " ratio in the combined therapy group were significantly higher than those in the conventional chem-
otherapy group, while the CD8 " T cell ratio was significantly lower than those in the conventional chemotherapy group (¢/P
=4.135/<0.001, 2.980/0.004, 3.864/<0.001). CEA and CA125 levels were significantly lower than those before treatment
and in conventional chemotherapy group (¢/P=5.926/<0.001, 2.961/0.004), CA19-9 level had no significant difference be-
tween the two groups (P >0.05). The levels of VEGF, bFGF and MMP-2 decreased in both groups, and the average levels of
VEGF and MMP-2 in the combined treatment group were lower than those in the conventional chemotherapy group (¢/P =2.
513/0.014,2.390/0.019), but there was no significant difference in the level of bFGF between the two groups (P >0.05). The
average KPS score of the two groups increased successively after 3 and 6 months of treatment, and the level of KPS in the
combined treatment group was higher than that in the conventional chemotherapy group (P <0.05). Conclusion Compared
with the traditional chemotherapy regimen, HIPEC chemotherapy combined with tirelizumab can significantly improve the im-

mune function of patients with advanced gastric cancer and reduce the levels of tumor markers and tumor invasion-related in-

dexes, which is helpful to improve the clinical efficacy and quality of life of patients.

[ Key words] Gastric cancer,advanced stage; Hyperthermic intraperitoneal chemotherapy; Tirelizumab; Immune func-

tion; Tumor biomarker
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Yy 5 g B B I R385 o0 A, LA G i ik
JEE R, SEAT ) T 2% K S0 R R AR R e e
LTRGBS & AR A, B L
TR MEIE T 2 1/BCK 1 ( programmed cell death-1/
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Tab.1 Comparison of clinical data between conventional chemo-
therapy group and combination therapy group for advanced

gaslric cancer patients

AT

WAL

o H (n=43) (n=43) v P
MBI (% ) ] B 20(46.51)  22(51.16)  0.186 0.666
4 23(53.49)  21(48.84)

R (v x5, %) 55.33 £4.62 54.09 +4.81 1.211 0.229
R (x x5, ) 20.81 £6.08 19.33+6.36 1.109 0.271
FEME (% ) ] 15(34.88)  17(39.53)  0.199 0.655
2 FUBEIRIE [ BI(% )] 13(30.23)  11(25.58)  0.231 0.631
S (% ) ] 11(25.58) 8(18.60)  0.608 0.436

1.2 SRBLEREARE (1) WARE. OF A EHEE
JrHE g (2022 4FRR) ) it SR B A2 Wi R S @
TNM 7330 11 ~ IV HR A Hf 2y BRSO
HIZWh BRI S R T 25 Ny
TP 0 2567 s @A — Bk Ol R 4T AT 32
RI7 K HIPEC 697, (2) HEBRARE . G I WA T THEFF
PR T AR T s A S LA e ; @4 I HiAth
RO B B A IR s @A I HEE il ) RE FE A 5™ 5
JFUIRE B DI RER s DG IF B B TR MR Bm sl RB 1
P ; @ B EH AT 32 HIPEC 285 FIER B HTIRIT; ©
BE I H SRR Z R AR IR YT B0R S D4 P
BT,

1.3 3Rk WRMEIY 4B 45 T FOLRFOX fby7
TTEE S KON 1 AT r R, VD A4 100 mg/m® #
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WKIEEE (2 h) 55 1 H YA MR 200 mg/m” ki
(2h), % 1 ~5 H;5-FIRMERE 500 mg/m® # ki
(2h),%81~5H, &4 8171 K FOLFOX J7fE, It
HELRYT 6 K, BEATRITULAE FOLFOX Jr E5Lht itk
17 HIPEC /Y7« X S8 3 St 4= B R I I 328 47 18 s 2
), AN AR A O 2 T PN e AV PR T AL
HETE 43 C Ry E AL S 3 000 ml + 5-360 IR % IE
15 mg/kg, FILATETFi o 400 ml/min, F & JCHH A
6 HFFLEHE E 30 min J5 7 P8 35 i & £ 500 ml/min,
TR URTHE R WA AR IR s N 22 /0455 B8 90 miin, £ BA M 10
W [R5 7™ 25 W T A8 3 26 A A IE s HIPEC fbIT 45 R s
I B I ER BT 200 mg ¥ T A FEER /K 20 ml i
AW B3 5 1Rk, IR B YEsnyr 6 M H K
FYAITIE 3 AN H .6 A H ABEDT A

1.4 WSS 577k

1.4.1 SpEEYReetnal . TIRITET MaGYr 6 MG
WA BB IR KL 5 ml, N e A B ER KR B IS
T4 b, W CD3*/CD4 */CD8 * Hu i & Jm 7
FACSCanto 1T Jit =X 4 M2 {X (14 H 35 E BD A H)) Hiks
I, Hih CcD3* CD4* CD8 ™ (I ZH il v CD4 " T 40 i,
CD3*CD4~CD8* H94Hfisky CD8 * T 4 fifl, 5% CD4* T
YAl K CD8 T ALY Lb (9 33145 CD4 * /CD8 * LU A,

1.4.2  REFR SR . TI8Y7 ET A6 6 D H JE I
ER A HE KN 5 ml, 2503845 )2 0%, DARGEX SRE
Wz B 32 0 5 1ML 35 985 IR BT JR ( carcinoembryonic antigen,
CEA) . BE 25 90 J7 125 ( carbohydrate antigen 125,
CA125) . BEZE BT )L 199 ( carbohydrate antigen 199,
CA19-9) ByFRIRAKF- o A0 & 240 [ 8 RA kA=
YR A R A A (15 2X102754, ZX100928
7X100913) .

1.4.3 MR 28R PRI . TIRYTHTAIAYT 6 1
A5 B AR I DA TEHX 92 M BREE DU i o i
N & A K B F (vascular endothelial growth factor,
VEGF) | B 14 1% £F 4k 41 }fd 2E K Bl F ( basic fibroblast
growth factor,bFGF) 3 i 4 J& £ H -2 ( matrix metal-
loproteinase-2 , MMP-2 ) i) & 35 7K1 A a5 £ 3 1
F b v 1 A ) B B A BR A B (5245 PHO96679
PH097893 .PH097956) .

1.4.4 AAFREIANY . TIRITHET 3697 3 A H e 4~
A5 1 R I RER A PF 4 ( Karnofsky performance
status, KPS) PEH (B 5 A9 £ 47 e ', KPS #F43 0 ~
100 43, Herb 0 43 /8T, 100 43 Fan H AR 15 L fig
T TCSE R IRBUARAE . KPS 430 8 s e W s 3 4k
PeaiNyid=

1.5 IEHITEEN 2 BB SR T S0 E A b o I 25
BIAGFRA 2E T R BB IR R R L (1) F5&E 1
ASH DA D5 R B i kb 58 42 T 2%, TR kL s B
NEEE LR ( complete response, CR) 5 (2) £F&E 1 1~ H
DL bk e kb i K B T HAR T BLE /DN > 50%
5 AR 43 2% fift ( partial response, PR) ; (3) JiL & fif I
okt i K B2 I H AR LR/ <50% B3 K <25%
& FEaE (stable disease,SD) ; (4) JF A& 8 i kb B
KER T RIFIE K > 25% HI5E H i#E & (progres-
sive disease, PD) . 1155 % J% #5 #ll 2% ( disease control
rate, DCR) = (CR + PR + SD) /S 5% x 100% .,

1.6 Giit=#)rk 2R SPSS 24. 0 FF %l E AT
WEER S5y R, A AR IS R | e DI Re R A | I A
B IR B AR AR A A IE A A 1 T TRt
Phx +s 538, AINTRIT RIS HEBCR FHRC R REAS ¢ K356
ZH 1) HL AR FHSEH ¢ K36 8 ANOVA A5 — FB I TR %
Ak PRI RS THEUSRE LI R R (% ) ik, AL
FCRCR I X K6, P <0.05 R EAS 5L,

2 # B

2.1 2 HBHGKRITRILE  BAIRITH B DCR
H}69.77% , & TR AT ALY 46. 51% , 22 76 Gt
R (Y =3.842,P=0.050) , W2,

2.2 2 HBAEIRIT TG LS e DI REFR PR LB A
JPHT 2 L CD4T T 40, CD8* T 40 il kb 9] J¢
CD4*/CD8" b fH b Z ¥ A it L (P >
0.05);3697 6 ™ H G 2 4l CD4* T 40 i He B
CD4 */CD8 * HAEIFEAR , CDS * T 41t b 491 T, HLIBE
BIRYT AR/ FHE IR /N T 5 ALY T4 (P <0.01)
W3,

2.3 2 BRI TG M IR bR B LA JRYT
B2 415 CEA . CA125 CA19-9 /KA ST
Gt (P >0.05) 3697 6 A J5 2 414 CEA

K2 2ARMBERAITEILE (H1(%))

Tab.2 Comparison of clinical efficacy between two groups of gastric cancer patients

A5 %5 CR PR SD PD DCR(% )
BRI 4 43 0 7(16.28) 13(30.23) 23(53.49) 46.51
Be& Ry 43 1(2.33) 13(30.23) 16(37.21) 14(32.56) 69.77*

5L T4 R, P <0.05,
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CA125 .CA19-9 /K FHIREAL, H CEA .CA125 /KL
TRIT AR T % MALIF4H (P <0.01) , 1 CA19-9 /K F- 2
HILBER LG ITH#E L (P>0.05) , L% 4,

R3 WHULITA BARIT AL E R R e DI RE R bR
A (x+s)

Tab.3 Comparison of immune function indicators between con-
ventional chemotherapy group and combination therapy
group for gastric cancer patients

o N CD4*T4Hffi  CD8*TZHifl CD4*/CD8*

4 # WA WOI(%)  HA(%) Hif
WAL IR 35.80+3.72 24.13+3.70 1.53+0.23
(n=43) JBIF6 1~H 27.98£3.82 29.23+3.25 1.06+0.18
AR HIRYT T 35.11 £4.23  23.23£4.18 1.55+0.23
(n=43) BIF6 1 H 31.64+4.37 26.26+3.86 1.18+0.19

/P HEMALITHMNME  7.896/ <0.001 5.787/ <0.001 3.397/ <0.001

/PIEETBITHMNM  8.246/ <0.001 6.210/ <0.001 4.211/ <0.001

1/ P IR )5 4 EE 4.135/<0.001 3.864/ <0.001 2.980/ 0.004

R4 WAL A BREIRT A B R R R bR Ak
Heds (x%5)
Tab.4 Comparison of tumor markers between conventional chem-
otherapy group and combination therapy group in gastric

cancer patients

N CEA CA125 CA19-9

AL R (pg/L) (U/ml) (U/ml)
WAL IR 30.53 £7.66  48.53 £8.45 41.34 £10.95
(n=43) #BIF6 1A 10.84£3.16 25.79+7.27 25.20+ 4.20
BATRITHIRYT T 30.83 £6.93  47.93£9.17 43.13+ 7.76
(n=43) BIr6 ™  6.95£2.92  21.65+5.57 23.76+ 6.22
/P HE AT N 10.973/ <0.001 10.427/ <0.001 9.913/ <0.001
/P BRAIRITH NI 12.578/ <0.001 12.013/ <0.001 11.897/ <0.001
1/ P IRJEAIEE 5.926/ <0.001  2.961/ 0.004 1.258/ 0.212

2.4 2 HBEIRIT IS ML IR 47 28 A G AR b A
JRITHT 2 4H#B % VEGF bFGF . MMP-2 /K b4, 2%
S TG X (P >0.05) 3697 6 N H G 2 4
#H VEGF bFGF  MMP-2 7K Y REAG, BB A IR 7 4
VEGF MMP-2 7KF-HR T 5 AL (P <0.05) , T
bFGF 7K 2 4l k22 7 G 2: 2 L (P >0.05) , i
%5,

R5 OCWHULITA BEARIT AL H I R R R B AR AR AR
A (2+s)

Tab.5 Comparison of tumor invasion-related indicators between
conventional chemotherapy group and combination therapy
group in gastric cancer patients

N VEGF bFGF MMP-2
4 5 HHE
(ng/L) (peg/L) (ng/L)
WAL 4RI T 147.52£19.50 0.72 +0.24 97.74 +18.05
(n=43) HI7F61H 81.78+17.89 0.45+0.16 56.86 £21.53
AR T IR T 143.16 £19.76  0.70 +0.23  92.91 +16.02
(n=43) BIr6 A 72.02+18.13 0.40+0.12 47.69 £13.04

/P AT N 12.356/ <0.001  8.457/ <0.001 10.103/ <0.001

/P WREIRITH NI 13.997/ <0.001  9.289/ <0.001 11.371/ <0.001

1/ P IBJG4LE 2.513/ 0.014 1.760/ 0.082 2.390/ 0.019

2.5 2HBE BRI RITHT2 AEE T
KPS #F4r ek 22 R LGt 24 L (P >0.01) ,iR)T
3.6 NHIE 2 d B E S KPS P4 R e, ELEE
BIRITALE TH AL T4 (P <0.05) , LK 6,
3 3 i

T 1 S R R A T DU 0 o P es i & s
PRI B R L 7 TR A F ARG T IR IE R
B AT ERRARIAE B VIR A (TR S E a5 &
I T BB M R R SR, ALY iR YT AT
JEE R R R R AT O R DUk
G IR M S R FE R 4 i B AL S I R A A
WEIRYT 7 58 AP AEAE 29 e AR v B AL 2 B
PER B A s v A ) i 7 BE AR ST 2 B,
HIPEC Bt A0y Jr S0 16 Jis o9 b 9 BB B A O g
(R K BRSO, L b T R I 1% o B4, A7 255
R LA 2 28 E BN, K HIPEC #0\h &
ELA B A A R s R g i 3597 ikt oegh, L
B M BE BB AR 2210 PD-1/L1 4008 300 72 7 4k 18 i
Jei vp B R 2R R 0, (R 06 T A A N Tk
15 9 EECE I R 9 1 /D, 5 B8 i 2 4k HR AR T
W AR A R

PSR AR S LR LRV 8 7 AR R Bt R Y
BHEFR, CEA CA125 CA19-9 %:7F B h koK

Fzo HWHALITA BARITAEEERA KPS PEA I (x+5,40)

Tab.6 Comparison of KPS scores between conventional chemotherapy group and combination therapy group for gastric cancer patients

A % bERERil] HIT 3 AN A HIr 6 A F {8 P1H
HIATT 4 43 54.28 +10.76 63.98 +13.68 72.28 +9.18 12.456 <0.001
KEIRITH 43 53.21 = 8.96 69.53 +10. 14 79.60 +£8.30 11.168 <0.001
tfH 0.501 2.140 3.882
P1iA 0.618 0.035 <0.001
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B, 5 R R R MR R B B
FHSEPERI2) b R T R 40 A s D RE Rl 5
i b B S B WA, ) 2 CD4 T 40 He 3], i LA
WFoEt 2 4 22 AL e Ak 7 1) 1 988 A T Uk £ 400 i )
AE SO BE LU 25 2 R 2, 3278 LSS HE AR X H 3 s s
AIFE R P ARBFE R B, IRIT 6 A JRBEAIAIT
HEE CDAT T 41 L .CD4* /CD8 * LU B ¥ 1B 35 5
TH AL 4L, CD8 * T 4i jfd L 451 S IfiL 7 CEA [CA125 .
VEGF ,MMP-2 7KV 8 AT 5 BT 45 iR Y7 3 4
A6 4 HIGBREIRIT 4 B - 34 KPS 1743 |\ DCR ¥
BRI RO ALY A, AR AT A
G kAL T 25 ) HIPEC B ALy A i fE A
R P e 4 e s e i v ], T PR sl Bl N g i
IEAh  HIPEC FE3R YT W] 25 7™ A KON, 7T A 3502
SR NHAIT 245 0 ) ORI B IR AN A A R BE
FF 25 P 15 15 1t g 40 i o8 20 A S 2 ik g, &
PR ANM R KAEA™Y . T EE A SRR ifeth
SATT 2RI RCR R UG A O, FEE T 4 Bt
TRI7 25 00R T, 25 T RE X HR A LR B0 %8 2R 4 36k
R B, FEURE AN e pE T R A2 ) i
HIPEC {fi4by7 259 J5) FR A B 35 1 A [] s 3 2ot #4038
JO7 34 SR AA XoF e 240 B 1 AR S P e B8 S0, DR T R
1 P geg £ A B 25 W AH O G e A RIR S . e A, e
2 B B IR SR 55 R 9 PD-L1 S5 T% AR T 40 i 3 T
PD-1 SZARZE &4 WMl 40 i s T 40 i i) R~ 1 1
FHFFA 5 I3 240 it S B S e b a0 B TR R SR
YERB—1X PD-1 Hsg BT, ol L P44 PD-L1 5
PD-1 SZ AR Z [ A ELAE R, S PD-L1 A 519 15 96 20
it G g 1k 3 st AR T s ] B S T 4 S 0 AR
YAFET L B, AR A R T A T4 v o R A S R R
I Y7 355 S B

H e B0 o TR T B P I R BA B F 5, A
FEIA I B D, v e T B s R B — o IR AR
B Xof IR BRPE | J5 5 75 R 2 8 A A b o 114 3 S
I E IR TREAR Y A5, R E6 E8 A2L i) A 3
P R U5 LA BR I G VR 7 7 R0 R A TS 1
S, R AR A TR AT TR,
HIPEC fbJ7 77 3K 5 8 75 R 2R ST RE % B I 35 b ik
S R A S i R S B TR [ AR AV PR A 7 A

IR 1R 2 AE AR AR K, A R T 4 g S8 i R T R

AAr i, B — & Il R AHE

P2 AT VR P W JC R i vh 5%

fEE RIS

FREE BT AL BT b ab ORI R SR

AR SEE R E A L - ek RAF L SEH R LR, S HTiK
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