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[ Abstract] Background Carrelizumab is a targeted drug that has been used clinically in recent years. It has been
used in refractory classic Hodgkin” s lymphoma and hepatocellular carcinoma, and has achieved certain effect, but there is no
research on its application in lung cancer. Objective To explore the clinical efficacy and mechanism of simultaneous modulated
accelerated radiotherapy (SMART) combined with carrelizumab in the treatment of non—small cell lung cancer (NSCLC) .
Methods A total of 126 patients with NSCLC treated in Handan Central Hospital from March 2019 to October 2020 were
selected as the research objects. The patients were divided into control group and observation group by simple randomization
method, with 63 cases in each group. The control group was treated with conventional radiotherapy, and the observation group

was treated with SMART combined with carrelizumab. The clinical data, clinical effect, tumor angiogenesis factors [including
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basic fibroblast growth factor (b—FGF) , tumor specific growth factor (TSGF) , vascular endothelial growth factor (VEGF) |, semi
quantitative parameters of dynamic contrast enhanced magnetic resonance imaging (DCE-MRI) [including time to peak (TTP) ,
positive enhancement integral (PEI) , maximum signal enhancement ratio (SERmax) | and the relative expression of transcription
factor 21 (TCF21) , Bel-2 assaciated x protein (Bax) and B cell lymphoma 2 (Bel-2) before treatment and 6 weeks after treatment,
incidence of adverse reactions, immune pneumonia and survival curve were compared between the two groups. Results The
clinical effect of the observation group was better than that of the control group (P < 0.05) . After 6 weeks of treatment, serum
levels of b—-FGF, TSGF and VEGF in the observation group were lower than those in the control group (P < 0.05) . After 6 weeks
of treatment, the TTP of the observation group was shorter than that of the control group, and the PEI and SERmax were higher
than those of the control group (P < 0.05) . After 6 weeks of treatment, the relative expression of serum TCF21 and Bax in the
observation group was higher than that in the control group, and the relative expression of serum Bel-2 was lower than that in the
control group (P < 0.05) . There was no significant difference between the two groups in the incidence of grade 1-2 and grade 3—-4
reactive capillary hyperplasia, decrease of leukocyte count, radiation esophagitis, radiation pneumonia and immune pneumonia
(P > 0.05) . Twelve weeks after treatment, 1 case in the observation group and 2 cases in the control group were lost. There was no
significant difference in the survival curve between the two groups (P > 0.05) . Conclusion SMART combined with carrelizumab

is effective and safe in the treatment of NSCLC. Its mechanism is related to the regulation of tumor angiogenesis factors, DCE-MRI
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semi—quantitative parameters, apoptosis genes and tumor suppressor genes.
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DA 6 em) , RV, ARIRORAE, SR R Sy Mg B ik
R0 M0 35 B B 2T 4k 4t A < Bl (basic fibroblast growth
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Table 1 Comparison of clinical data between the two groups

MR (n (%) ]

SRHEERA (n (%) )

i ik 53] AR BMI (x+s, R
(Hi1%&) (xzxs, %) kg/m”) (x+s, A) M, 40k s ]
R HRZH 63 43/20 48.1+6.3 22.0+0.8 3.9+06 36 (57.1) 27 (429) 58 (92.1) 5(79)
WMEEA 63 39/24 47.0+53 21.8+1.1 40+05  31(492)  32(50.8) 61 (96.8) 2(32)
x> (1) 18 0.559 1.034° 1.266" 1.392° 0.797 0.605
P1H 0.455 0.303 0.208 0.166 0.372 0.437

e FoR {H; BMI= RFTHEAL
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Table 2 Clinical efficacy of the two groups

PILIEF IR TAL (n (%) )

EILYES ST il s R 38 1 064 L @ S A L M P SR PR )
[B], S MOR R R, KRR MR 2 2k Y AR

L L S PR D BRSBTS NSCLC 0% 2 S R Gl 3, Horh
MM 630 23(365) 17(270) 23.365)  pp_y fi PD-LIATIRAERE SR T T A
ML 63 5(7.9) 30(47.6) 15(23.8) 13(206) I PRAG B3 3 42 PD—1. PD—L1 7K -3k 1E 2B b e 1) .

E: CR=5E422f, PR= M50, SD=PwteiE, PD=Pmite

€ B R Bk 0BT AU AL PD=1 Hik, 1T 454 PD-1 i BH M
PD-1/PD-L1 i@, il T #kELaniEanfb g, Atk

100.00 = PEE R, ORI . Rk ¢ gk, e
40,00, / B = NSCLC HH1E L7 5 1R B RUBR 2, 05 A i

' sl / A, NIRRT ST, AR

§ 60.004 Ll YR ] SMART B4R BRI 2R BPTIA YT NSCLC B3, If
oy DL BB X IR, S5 RE B, TATT 6 IS ARG HRY T
T 40,001 AR TXRAL, 5 EARBESELE R ML P I
& BRI, (EBEA B 2 IS e R %6, X T B SR B TR
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Figure 1 Survival curve of the two groups
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Table 3 Comparison of serum levels of tumor angiogenesis factors between the two groups before and after treatment

b-FGF (ng/L) TSGF (pwg/L) VEGF ( pg/L)

2E%IJ /{ﬁUﬁ Ny == Ay ES A == DAY ] DAY =1 N ]
IR HIT 6 A IR HIT 6 JAJE IRYTH RIT 6 A
poyiEicl 63 263.3+22.9 167.7+18.7 95.1+7.0 78.8 +8.1 750.0 + 58.1 472.3+30.3
WEEZH 63 259.8 +25.5 133.4+ 123 93.4+82 56.9+7.5 753.3+55.6 266.3+31.2
R[] 0.825 12.210 1.240 15.752 0.328 37.537
P{A 0.411 < 0.001 0.217 < 0.001 0.743 < 0.001

TE: b-FCF= TMEMEA AN AR K T, TSGF= MyRRr B AT, VEGF= A N BRI

R4 WHBRFEEITATG DCE-MRI FERSHILEL (x+5)

Table 4 Comparison of semi quantitative parameters of DCE-MRI between the two groups before and after treatment

. TTP (s) PEI SERmax (%)
AL % - = — v e v
TRITH BIT 6 G pEvagili T 6 G biagill BT 6 G
Xt HEZH 63 62.0+4.9 402+6.2 91.1+8.8 103.1+10.5 91.0+10.3 120.0 = 10.1
pUR il 63 60.9+5.4 31.5+4.0 90.0+9.1 1253+ 129 92.1+8.8 159.1=11.4
tH 1.257 9.313 0.710 10.624 0.633 20.392
Py 0.211 < 0.001 0.480 < 0.001 0.526 < 0.001

VE: TTP= iAIERT[E], PEI= IEVERSSEFEL), SERmax= e Kf5 S48 R

x5 WABREIRITHIGIMGE TCF21, Bax, Bel-2 M EIXE LK (3£5)

Table 5 Comparison of the relative expression of serum TCF21, Bax and Bel-2 between the two groups before and after treatment

. TCF21 Bax Bel-2
ZH 5 %L — > — > p— "

JRYTHE IRIT 6 JEJE TRITHI IRIT 6 JiJE JRITHI VRIT 6 JRJE
popiiEiEl 63 88.1+6.6 100.5 £ 16.7 0.95+0.11 0.99+0.18 1.31+0.33 1.04 £0.13
WL 63 86.9+78 167.1 +33.1 0.93+0.13 1.24+0.22 1.34+0.30 0.90 + 0.08

1 0.970 14.255 0.715 6.981 0.534 7.280
Py 0.334 < 0.001 0.476 < 0.001 0.594 < 0.001

T TCF21= #5721, Bax= (MR FEREE A x, Bel-2=B 4k LR 2
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Table 6 Comparison of incidence of toxic and side effects in different severity and immune pneumonia between the two groups

a5 _— SN T AT A A SEl i ey HORPE R R TSl 5 G
1~2 %% 3~4 9% 1~2 %% 3~4 4 1~2 %% 3~4 % 1~2 %% 3~4 4
okl 63 1(1.6) 0 7(11.1) 10(159) 15(238) 9(143) 14(222) 10(159) 0
MELH 63 3(48) 2(32) 10 (159) 12(19.0) 18(28.6) 14 (222) 16 (254) 13(206) 2(3.2)
X 1E 0.258 - 0.612 0.220 0.370 1330 0.175 0.213 -
PAg 0.611 0.248 0.434 0.639 0.543 0.248 0.676 0.645 0.248

e - FRRH Fisher s IR

AFFEIESE, #i2E MAETE MUAE I NSCLC & iR &
EERBEN D b-FGF & TS A s 1, AT 5 s
WIS . B RSy FIE 2, TR B4 1, 5
O Jeo 92 240 AL R A A B R A= 0274 T o IEARBFSEIESE, b-FGF
e il i T S g ek U0 L TSGF B MR IY BAR, 4%
PEMPREIE B, AT AR R B BRI, B 2 NSCLC
MR bR. BRIREE T LB, NSCLC B %I VEGF K
G TR ARE, HEIJRR N, VEGF nI45 & %k, #i%
Ik ARG, BRI SR, R N S A I R R A, 1
A BEYE, SEMEE . T8 AR ETR S, DCE-
MR G 2500 5 i 20 2 i A5 7 4t B It o A s
TGP AR R, AT 6 RS
R B ML b-FGF. TSGF. VEGF KA T X B84, TTP
JEFXHRE4L, PEL. SERmax = T XF 41, 4278 SMART B¢ 4
BB BT A RN NSCLC B2 1 g 10045 A= 1 e 1 2%
DCE-MRI & #2350, X EL SMART., i fil 2k i &
B R R AN A G, o Z BAEAE YRR, W] REALHI A
(1) PRSEMR A E 5 Ak, FRARIPRE N = SAnE s, 45
IR SR AR s (2) FA v IyRs 20 M A AU, s
TAANMLYR T, AR A i A

TCF21 8 R B N, HAGR =W nIEH T 5485
P 1 DS ST X, B SR R 1 LA S A0
TR, KO R 7 g 2 e ek b i, e
KB, TCF21 #£ NSCLC B & h 2L%KiE, KWBITE e,
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JELEELE R WG TCF21 ., Bax AEXF ekt TXI A4, i
Bel-2 FHX FRR AKX IR, $27% SMART B4R B fi Bk
PUATIEFT NSCLC B3 TCF21, Bax., Bel-2 ik, HEMERH 5
SMART B4 S AR BBt ol 2 A [ ML o 4 i
AT L A KT 5. ARFITRETT & B0, ML E AT
Mk LA TE g4 22 5, e R S Rt s e (Rl Je A G,
o B B T B[R] 32E— A S EIESE

ZE FFTIR, SMART B REFIEREBLIAYT NSCLC IR
Jraint), HEA et LS R g i A8 A i e

T DCE-MRIFERZH, A TSP B S p A5G

ER B ZREGUR BT 2 258, 5¢ T HX NSCLC [ Mg A=

A PR TR B D BV E T i AL TR LRSS B, A e

BERMEA R TR I PRI IR SERAUE SRR o
WH Tk FHiR T FOMEE R, ARG E®RS

AT, RITFAIE, ERGSNERE, BERL,

AT AT s AR BRI AT MR SR b5 BE38 5 X8 4 57 L

FHRBER TR, T LR T, BHE R,
AL RAZ IR
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