- BRIKE -

J Med Res, January 2023, Vol. 52 No. 1

EHEXMTHEARERRSEREPHIFARIANR

A& & M O F A% ARz ®OF

B E RS IRE (pancreatic ductal adenocarcinoma, PDAC) B & A= R ARIERAE MM BLE R AT, IR R AR, &
PAAE G A, J AH OG22 240 B ( cancer associated fibroblasts, CATF) J2 [ i B 8 fl P 358 119 G Bl 20 1350 43, 20 45 40 g 0 32 5kt | [A) s
WS H5REEREME R E LS, Wik, BRI LT PDAC JRI7 R A AE H bR, T VT 4E R UF5E % 0, 78 PDAC i 3 3R
i, CAF 7E Y) B8R B )y A7 78 B35 00 5 Bk . AR SCE B CAF M I BE & H 57 B P 7E PDAC BB 12 78 | 045 AE Al | S 2 410 il

S AR R RO OF BT AR R LI CAF 7E PDAC IR Y7 R I FE 9K

KEEWR PR TEME A AT A
FESESE  R730.2 XERFRIRAD A

i R 88 2 — o B i 10 S A TR TR 2 859% HY
Ji s 95 o 61) LA R i 45 B 98 ( pancreatic ductal adeno-
carcinoma , PDAC) R RRAE B A 57 3% B, P 98 7l 34
35 v G 41 i A1 L T ( extracellular matrix , ECM ) i¥ 43 7
PDAC 4 7 & rp i 8 22 /E HT . 98 AH G A0 &1 48 40 i
(cancer associated fibroblast, CAF) J2& /il J§&§ 3k ¥ 5%
0 T A, X SR A SR A TR R AT LA M ECM,
BOUFL TR0 e 28 20 A0 — S8 2 AU QN4 B2 40 | If 4
e TR B SO R A U B A PDAC 25 2 20 21 3
IR Ed . I, CAF 75 PDAC H2E & p & 1% 55
TAEAT

— . CAF M Ih e B = Btk

CAF 5 T 18] 78 52 1 20 B . P4 B 40 i 1 i 5
PR 0 M T AR B AR 9 v, CAF S5 8 D 19 48 Al 44 2
JiR AR B MR 20 MY ( pancreatic stellate cell, PSC) , 24 H.7¢
it Jed B 858 R RO I L 5 R o - S LDLSN E H (al-
pha — smooth muscle actin, o — SMA) ik, T AR fE
CAF Z 5 G 0 i OF 508 4 o 40 36 55520 B B iF
FEINH o — SMA 2T 4k 41 g 15 4k 45 K (fibroblast ac-
tivation protein, FAP) _Ifil /M4 KN FZ K o 5% B
(platelet — derived growth factor receptors o/, PDGFR
o/ B) LUK IR AH OGS I A H Al A O CAF B AR 35 T
W RRH TR,

1. CAF W Z1HE . CAF 3 1o Z % HL il 42 2 b 983 4=
K., PDAC WYHFIE & i CAF 4 5 10 & & i 5 2 1

FETH H AR I S R R H (20YF3FA033)
YEE BT 730000 % JH 245 IS e 3 3 AR
WEIEE B 5 s T EH cery_fany@ lzu. edu. com

. 8.

SEEPE HLERT

10.11969/j. issn. 1673-548X.2023.01. 003

(COL1A1 ,COL1A2) MEEE A ME A 2 M1 ECM UL
TR RS 1Y 25 4 A 409 A J L, B A i IE 5% 7%, CAF
AR T i e ECM g A I S 5 HE R R 2 2 b
A AN, CAF AT LUAE A 1 48 i B A K R
(vascular endothelial growth facto, VEGF) B, 71 I
P LAGE SR b 20 2 i A . 53 AN B9 K
B, CAF B A 20 B2 A & - 6 (interleukin — 6, 1L -
6) [l B A, A A2 0k 10 45 A= 8, 53 b o ol SR B
PEAROCHRIE | CAF Sl 4 53 Wb A= W) 43 - At 57 4 92 410 71
HEL, W IL - 6, CXC # 4L 5 BL R 12 ( chemokine
CXC motif ligand 12, CXCLI2) A K# L H T - B
( transforming growth factor — B, TGF — B) | A= K 5 {iff
T & H 6 (growth arrest — specific protein 6,
GAS6) il 21 4 40 M £ K [+ - 5 (fibroblast growth
factor -5, FGF -5) A KoLK+ - 15 (growth dif-
ferentiation factor — 15, GDF — 15) 1 JF 44 g A= K K+
(hepatocyte growth factor, HGF) , fit ¥ %% 41 j f0) 1% 28
FIMFEAT . CAF 3 43 i 5 194 1L - 6 ,CXCL9
FTGF — B, ¥ CD8* T 40 VA7 T 4L (T -
regulatory cell, Treg) Fl I 40 Jfd 19 43 1k 5 4= 16 A T
IR G 0w B VE . A, CAF IE BE 48 55 4 9 411
il 4 LR L Gn 4 5 PR 4 6 48 B ( myeloid — derived
suppressor cell, MDSC) IR PERL4N M, Ik, £ 2
AR A 2T oh R BB 2 CAF ELAT 4 1F o 08 3 34 5% 92
B, I PR 20 A A I AR AR R B R A g Al
i 75 A A FEAE

2. CAF # 5 Jot ¥ - Ji 98 ol B 358 v | 8 [ ik S5 AN
CAF T HEITAL e PDAC SR IS s 76 sh W) SE 5
1 PDAC P B S8 35 70 AL B9 CAF T AR IR R



EaWigiaeil 202341 A 2% 1

- BRIl KT -

XIS S 5 BB R A B A O A M
KU FAP AT LR HE 2 U6 S RN i g A i 1 g | 2
1, 7E B AL 11 JBR B a8 A5 20 oy | 11 0 5 3K 32 44K (diphtheri-
a toxin receptor, DTR) /5 A9 FAP BH 1 41 it FE ¥ K%
57 e SR B, SR e T SR, (E A R, Oz
demir 2=V HF 9% B R R T o — SMA F CAFs 1)
R 2R T BT IR B A A= TR) IS T R T A i ) A
. Lee %1V 7E PDAC /N BUBE Y 2% 30 ) ok — Fif {12
4545t 2138 A= i & 98 I T (sonic hedgehog, SHH)
B B, M SHH w] DL BUM R A= 0 b | 45 4
B DR /D . Steele 251 H— W 5E & B, SHH bl F
5 PDAC 1 CAF 95 A 55, 76 SHH {55153 24
HImF, & PE CAF (inflammatory CAF, iCAF) {5 5 [ &£
R T B 4E R CAF( myo — fibroblastic
CAF, myCAF) YR INEHT B, X ERE X CAF 1Y
W7 i — Al

T WFIE F 1 T PR 2T CAF, myCAFs
FIiCAFs, myCAF H AW RA GEH Ll o - SMA 1Y
RIS NRRIE B ECM PR 1T iCAF BA JAE &
HLRBT IL -6 BT KA o - SMA UMK HL
E— W58 Bon AR 43 3 TGF - g F1 IL - 1 U -F-
AT CAF S o IL - 1 58 e sk -
kB (nuclear factor kappa B, NF — kB) fl IL - 6 & #4E
L5 5 E I 0 i 5 (leukemia inhibitory factor,
LIF) 235, 580G T iF Janus B/ 15 5 5% 5 7 #
B SRS T (JAK/STAT) 242 i iCAF; M , TGF - B i
IR IL - 1 3244 IL - 1R1 A5 HUX — o 72, IFAE F
I WUSET 4 A 19 o3 k. B2, 1L - 1/JAK - STAT3
1 TGF - B/SMAD2/3 & H 4 %l /&5 S iCAF 5% my-
CAF JE 1l i W0 2% AH B A9 A5 5 8 % 3 7 B X Y
CAF TEMR SN2 a] AH B 56 AL 1Y, 20 M0 S 1 e 3% ke ik
F W], myCAF A B T e I R85 v 1 02 245 405 20 210 A=
FLRR M iCAF BRI E FAIRIE, {# F Janus %
fiff (Janus kinase, JAK) #1550 #0 % IL — 1/NF - «B {5
T IE B 2 B BUMOR A KD [ CAF AL R my-
CAF XKW iCAF nl e B A2 i Fe vk, 5 — i,
myCAF ] REEAT g 40 iV 1 3 AT A 2o 488 o 2 4B
FIZW A CAF I 15 58 fiid (1 42 22 MR UE I

PE— LSRR B myCAF Fll iCAF Z 48T
CAF #E{K, Bk 4 $it I 88 2 CAF (antigen — presenting
CAF, apCAF) , B0 LIBR ] CD4 T 40 a9 g s ; 3
KPR FEZEHLAMENEL A K I (major histocompati-
bility complex — Il , MHC - II ) Al 81E i iHZ 14, 43

B CD4 " T 4, BH ok 5o B R 38 58, AT S 30 T bk
AT BETR S Treg, 35 B H e M B RCR L 1k
b B A BRI 1 0 — 2B R R AR OR A S K
P, FE AR S G L 438 B PDAC W A7 e — R =
JETEBR Y CAF SEHY, Fx A meCAF ;& 7] LA Ay iy 40
PR TR B (AW T A 2o R T R 2 — 25 0 I R IR 56 b &
IRIR T 5 1 meCAF BRI PDAC X 48 36 7 91
JE L[] s A 2 T e A R DX N B 22 R TS L

Z .CAF 14 PDAC HIBITH &

1. 5T CAF 1R A 2025 W 1% 3 5t 1 1) ) fig LA %
i 24 P A [ 26 B9 46 W, CAF AT LA e A g o o )
Pl A 2 8 AR 5 4, 88 FL 6 A 7= A= it 25 M 1T T 4 CAF
JE &P, TGF - . SHH K Il EHEikE 1 (‘angioten-
sinll ,Ang - 1I ) SZ AR, BT LA I 20 B AN ) a2
3G 53 25 Wy %k g (4% 3 . 9 an, 7 SHH {5 5 32 3
T 5 R AR 5 T VA S 0 R N 25 DT A R
R ARAER T R L AN A B g R T A K
FHRAAD PO BEAR CAF iy FL 3 ¥ R 0w R

[ ( mammalian target of rapamycin, mTOR ) i& 1% LA

SR TR b R 0 2 ) BURREE S ) A 2 B CAF A 7
IL - 6 Ul /b, 554k 1 Bb i 4 i (4 Ak 7 FIKHE " . CAF 4
WY ECM L4 34 hn PDAC H i 983 £ 346 55 A9 1] o
J3, AT 3 BI04 B0 B, BELAS 10V 3t 3, DA T BHEL A 245 %)
YA g2 40 B i 0 A9 N B osl 2 ) Bt R 7 R A
SN T RE, JF HL 3G 5 7 At 5 1 S 52 40 X BR 2)
W (B4 3 B8 FE PDAC B BIR T T SAR AT A
2250 AN ST T i A K 5K K A2 MR B ) (an-
giotensin receptor blocker, ARB) 28 3T & IfiL JE 24 ¥ &5 v
E S 10 TGF - B 155 % 5, Wi CAF 5] 1 ik
JECRN 375 O IR O, W LA o P g ot DA K 2 W i %
R | R I AR IOTE B9 o — SMA F CAF By 25 8 45
RBIR, WU B A T A FOLFIRINOX (W I iR
B +5 — FURMERE + YD F + B ) AT 7 &
HEAT B BT % B IG 97 T Ik B A 8O T, 2 E 5 4l
86% M EH FARHE,61% MEELH T RO I
B2 A SE A ST I R A I R B 4 TSR
J1 B BS K

2. 5L T CAF AR 3 il S i 1oy 24 A 52 W HR 1) PR
A FAP SRR e S 350 A Kl b
REWEINAS B 2k 3% 3 540 PD - 1 MIHL CTLA -4 397
PN EAE R X R AR J& T CAF JIT A 3 19 CX-
CLI2 4y W s /0 T 8, 53 — Wik 9% & 0, 76 I IR R
PDAC 7t FAP fift 2% A ] 5 300 988 17 28 e 4% 0



- BRIKE -

J Med Res, January 2023, Vol. 52 No. 1

YR AFTE N B R A T T R T IR A T ik
SHL 0] FAP RN CAF 75 9 R g | 45 1 i A il 98 v
2] T IE M A RS, T AR RIS IR B B, #E CAF I
TR R A KB RN T Gl (Netrin G1) REME I i FL
5 il J 32 7R AH B A R R 3 8F PDAC 41 i, JE R 1) B 5%
52X Netrin G109 410 1 A A BE 8 4E 22 i g 2F K
HRETK &2 B 9k F45 (natural killer, NK) 4045 A4 ip
o K 0 Sk 2 ok P 98 1R B B 0 S g k) 2 2 TR 5
W] CAF 7] LI #F PDAC M i f 30 85 (9 8 i, ik —
A5 75 3] A 92 U0 ) 0 3k e g W R L 2 SR IR 1 A
ECM TR BT 4 20 A | 5 s 200 Ff | A5 T 1 10 i) 40
FRLFR R TS P T 4 B, O HEBR 740 A 7 e CD8 T LA K
NK 4 A T Wk EL 400, iCAF 23 3 Kk 5 2 fith 983 41 it
A, 1L -6 #l CXCLI2™) | Feig 252V HF 52 0 %
B FAP + J52F 440 s %5 CXCL12 4940 ) 7] 5 4 f 7%
FYESE T BCAK - 1 ( programmed cell death — ligand 1,
PD - L1) BH W &[G 4 T, DL 35 &1 %F PDAC 1Y fo 28
BIT

3. 5T CAF 5B M: AT 7 . 96 5 r ik | AR 4
CAs [ 5 BV, B8 PDAC b J88 1 35 885 vh (1 CAF £
T — B 7E 1 PDAC YR 97 )75, Sherman L (21 g%
K, N PDAC 1 CAF & B RIKGEAE R D 24k, HES
TH = FER YT X 2 CAF nl i S # s £ AL, S 5k B
B o - SMA KIKFEML, XFIAYTIE B CAF 514
5 7% 5 vh oo A DR 9 A s b . BRI X SR g
IE7E PDAC FARFEAE J7 1 14 1 KI5 b PF Ak . Bk 4t
ATREA HLE W CAF KA iCAF 5578 myCAF™ |
FA S E W, myCAF X9 5E A9 30 0 7 FH 5 5, ifi
ICAF X (9 48 328 1 FH S 0, (A5 0 B0 J2 X 2k
FIUAEARIE T 30, R M S5 4 15 37 19 myCAF 7F 5
BT RRE A5 1R 05 SR 3 5 B Ak R iCAF, R Z R AR
RS JAK {55 M40l & 1L - IR A~ 519 CAF ¥ 1k
HACAF T b T 1, B AN AN RE % 0ol 559 b 978 HE &% | 38 R Dk
/B iCAF, [ B 35 A0 /1N BUB R H B myCAF ™ i,
WEN CAF M iCAF RN myCAF R AT 2
— B RIAT 9 PDAC JRY7 5k, il 26—/ BB 5%
R, MR IERIFE CAF, /& 208 CAF K &2 3
FEEH BARAS 2007 LU CAF 35 5 A JBR 1 98 200 Jd
ERAIRZE, 5T BRI UL T — A5 1), (B 7% B
ZEEMNIRITHR RS AT CAF 5 itk

28]
= o

4 BT b R R R B TR A A T T R
WY 7 S AT v e 08 4 B b R Al R E A
.10 -

5, 0 LIKE G 40 i 9 MDSC W% 51 1) PDAC #4 i J2 13
IRBE b, s e AR g b R GRS CAF 1Y R BT PR
TR A S o A K B R A 4 R A R
A LA 3 4E PR 2 R B A=, i PSC S Ak I Hoiz 3l
PEFEAS , BHLAE CAF 5t 98, ) b B Wne 55 %l
FEUMIE A KD B ETIG T 2 IEAE PDAC 2T S
B AT HEAT AR 0 B G AR § 1R CAF YA 97 19 BF
GEREFR MR S P X R A K BB TR R
I 1A 2 00 1) A5 7 TS AT E— 2D IR R A A5 ]
=.E 2
PDAC T3 8K 52 — Fi HAT Pk S0 19 N 2R 9800 | 1Y
WG S0P ) Rt A 1) B B B TR T R HA A B T
g4, CAF S PDAC 5 5T I8 1L i 96 2 & 11
ol o TE g Ok JR N Ry bl 35 SR ], — 2K
CAF ] DU J5U 2 I, T 95 — 28 CAF af LUAE 9 it
i ge i DAL DRL G R AD S AR g v ) S g
BOHAMC A RAE . 1 WY 3K b 53 BT PR 2 1 CAF B9 AN 6]
AR R Y, 34 S Hy b R GO S5 T [ 0 0 N 55 O3 WA
SHAEATE . BRI R W iCAF A1 apCAF &
A WG I B bR, AT LLE B g R AL N # S CAF,
AICHHE T CAF By 2 8L 5T L 4R R K BLHY CAF 57
S L Rl R 5% 0 i | R, 1 22 [l AT R A+ 3 i
LN, N TR CAF R A 1 4 i 2 AT 88 K 5 A )
CAF BEAATE 21 i A W # T RE W IR AR, B,
X PDAC W CAF AE 22 18 i — 25 WF 55 4 RE 8 O 31X Fib
HA PR 1 5056 T & A R CAF $E 1R T7
5% 3k
1 Geng X, Chen H, Zhao L, et al. Cancer — associated fibroblast
(CAF) heterogeneity and targeting therapy of CAFs in pancreatic
cancer[ J]. Front Cell Dev Biol, 2021, 9; 655152
2 Neuzillet C, Tijeras — Raballand A, Ragulan C, et al. Inter — and in-
tra — tumoural heterogeneity in cancer — associated fibroblasts of hu-
man pancreatic ductal adenocarcinoma [ J]. J Pathol, 2019, 248
(1):51-65
3 Vennin C, Melenec P, Rouet R, et al. CAF hierarchy driven by pan-
creatic cancer cell p53 — status creates a pro — metastatic and che-
moresistant environment via perlecan [ J]. Nat Commun, 2019, 10
(1): 3637
4 Nagasaki T, Hara M, Nakanishi H, et al. Interleukin — 6 released by
colon cancer — associated fibroblasts is critical for tumour angiogene-
sis; anti — interleukin — 6 receptor antibody suppressed angiogenesis
and inhibited tumour - stroma interaction[ J]. Br J Cancer, 2014,
110(2): 469 —478
5 INEMg, BESCYT, RAEA. AR LA A A0 i e 3L R R 2
L g5 fg e AT et e (0], b 3% 3 A0 B2 3K, 2020, 29
(5): 618 -624
6  Monteran L, Erez N. The dark side of fibroblasts; cancer — associated

fibroblasts as mediators of immunosuppression in the tumor microenvi-



S 20

202341 H HES2E B

- BRIl KT -

11

15

ronment[ J|. Front Immunol, 2019, 10 1835

Vaish U, Jain T, Are AC, et al. Cancer — associated fibroblasts in
pancreatic ductal adenocarcinoma: an update on heterogeneity and
therapeutic targeting[ J]. Int J Mol Sci, 2021, 22(24); 13408
W, B, INSCAS, SF. R AH O BT 4 AN S AY T Re S B
RIEZREAELT]. AR ek, 2020, 49(7) : 764 - 767
Ozdemir BC, Pentcheva — Hoang T, Carstens JL, et al. Depletion of
carcinoma — associated fibroblasts and fibrosis induces immunosup-
pression and accelerates pancreas cancer with reduced survival[ J].
Cancer Cell, 2014, 25(6): 719 -734

Lee JJ, Perera RM, Wang H, et al. Stromal response to Hedgehog
signaling restrains pancreatic cancer progression| J]. Proc Natl Acad
Sci USA, 2014, 111(30): E3091 -3100

Steele NG, Biffi G, Kemp SB, et al. Inhibition of Hedgehog signaling
alters fibroblast composition in pancreatic cancer[ J]. Clin Cancer
Res, 2021, 27(7) : 2023 -2037

Ohlund D, Handly — Santana A, Biffi G, et al. Distinct populations
of inflammatory fibroblasts and myofibroblasts in pancreatic cancer
[J]. ] Exp Med, 2017, 214(3): 579 =596

Biffi G, Oni TE, Spielman B, et al. IL1 — induced JAK/STAT signa-
ling is antagonized by TGFbeta to shape CAF heterogeneity in pancre-
atic ductal adenocarcinomal[ J]. Cancer Discov, 2019, 9(2) ; 282 -
301

Hosein AN, Brekken RA, Maitra A. Pancreatic cancer stroma: an
update on therapeutic targeting strategies[ J ]. Nat Rev Gastroenterol
Hepatol, 2020, 17(8) : 487 -505

Elyada E, Bolisetty M, Laise P, et al. Cross — species single — cell a-
nalysis of pancreatic ductal adenocarcinoma reveals antigen — presen-
ting cancer — associated fibroblasts[ J]. Cancer Discov, 2019, 9(8) :
1102 - 1123

Wang Y, Liang Y, Xu H, et al. Single — cell analysis of pancreatic
ductal adenocarcinoma identifies a novel fibroblast subtype associated
with poor prognosis but better immunotherapy response[ J]. Cell Dis-
cov, 2021, 7(1): 36

Olive KP, Jacobetz MA, Davidson CJ, et al. Inhibition of Hedgehog
signaling enhances delivery of chemotherapy in a mouse model of pan-
creatic cancer[ J]. Science, 2009, 324(5933) : 1457 - 1461

Dulue C, Moatassim — Billah S, Chalabi — Dchar M, et al. Pharmaco-
logical targeting of the protein synthesis mMTOR/4E - BP1 pathway in
cancer — associated fibroblasts abrogates pancreatic tumour chemore-
sistance[ J]. EMBO Mol Med, 2015, 7(6) : 735 =753

Chen Y, McAndrews KM, Kalluri R. Clinical and therapeutic rele-

20

22

23

24

25

26

27

28

29

30

vance of cancer — associated fibroblasts[ J ]. Nat Rev Clin Oncol,
2021, 18(12): 792 -804
Murphy JE, Wo JY, Ryan DP, et al. Total neoadjuvant therapy with
FOLFIRINOX in combination with losartan followed by chemoradio-
therapy for locally advanced pancreatic cancer: a phase 2 clinical trial
[J]. JAMA Oncol, 2019, 5(7): 1020 - 1027
Kadera BE, Li L, Toste PA, et al. MicroRNA -21 in pancreatic duc-
tal adenocarcinoma tumor — associated fibroblasts promotes metastasis
[J]. PLoS One, 2013, 8(8): 71978
Francescone R, Barbosa Vendramini — Costa D, Franco — Barraza J,
et al. Netrin G1 promotes pancreatic tumorigenesis through cancer —
associated fibroblast — driven nutritional support and immunosuppres-
sion[ J]. Cancer Discov, 2021, 11(2) : 446 —479
Miyai Y, Esaki N, Takahashi M, et al. Cancer — associated fibro-
blasts that restrain cancer progression; hypotheses and perspectives
[J]. Cancer Sci, 2020, 111(4) . 1047 -1057
Feig C, Jones JO, Kraman M, et al. Targeting CXCL12 from FAP -
expressing carcinoma — associated fibroblasts synergizes with anti —
PD - L1 immunotherapy in pancreatic cancer[ J]. Proc Natl Acad Sci
USA, 2013, 110(50) : 20212 20217
Sherman MH, Yu RT, Engle DD, et al. Vitamin D receptor — media-
ted stromal reprogramming suppresses pancreatitis and enhances pan-
creatic cancer therapy[ J]. Cell, 2014, 159(1): 80 -93
Norton J, Foster D, Chinta M, et al. Pancreatic cancer associated fi-
broblasts (CAF) : under — explored target for pancreatic cancer treat-
ment[ J]. Cancers (Basel), 2020, 12(5): 1347
Sousa CM, Biancur DE, Wang X, e al. Pancreatic stellate cells sup-
port tumour metabolism through autophagic alanine secretion[ J]. Na-
ture, 2016, 536(7617) . 479 — 483
Qu C, Wang Q, Meng Z, et al. Cancer — associated fibroblasts in
pancreatic cancer: should they be deleted or reeducated? [J]. Integr
Cancer Ther, 2018, 17(4) : 1016 - 1019
Yang X, Lin Y, Shi Y, et al. FAP promotes immunosuppression by
cancer — associated fibroblasts in the tumor microenvironment via
STAT3 - CCL2 signaling[ J]. Cancer Res, 2016, 76 (14) ; 4124 —
4135
Kocher HM, Basu B, Froeling FEM, et al. Phase I clinical trial re-
purposing all — trans retinoic acid as a stromal targeting agent for pan-
creatic cancer[ J]. Nat Commun, 2020, 11(1) ; 4841
(Weks B 2022 -04 -02)
(sl B, 2022 -04 -21)

(L#F7TR)

17

18

20

Samuel E, Lie G, Balasubramanian A, et al. Impact of radiotherapy
on the efficacy and toxicity of anti — PD — 1 inhibitors in metastatic
NSCLC[J]. Clin Lung Cancer, 2021, 22(3) . e425 - e430

Welsh JW, Tang C, de Groot P, et al. Phase II trial of ipilimumab
with stereotactic radiation therapy for metastatic disease: outcomes,
toxicities, and low — dose radiation — related abscopal responses[ J].
Cancer Immunol Res, 2019, 7(12): 1903 - 1909

Gemzell — Danielsson K, Heikinheimo O, Zatik J, et al. Efficacy and
safety of vilaprisan in women with uterine fibroids: data from the phase
2b randomized controlled trial ASTEROID 2[J]. Eur J Obstet Gyne-
col Reprod Biol, 2020, 252. 7 - 14

Elia G, Ferrari SM, Galdiero MR, et al. New insight in endocrine —

21

22

related adverse events associated to immune checkpoint blockade[ J].
Best Pract Res Clin Endocrinol Metab, 2020, 34 (1) . 101370
Tian S, Switchenko JM, Buchwald ZS, et al. Lung stereotactic body
radiation therapy and concurrent immunotherapy: a multicenter safety
and toxicity analysis[ J]. Int J Radiat Oncol Biol Phys, 2020, 108
(1):304-313
Perna M, Scotti V, Ciammella P, et al. The NIPRO study: an obser-
vational, retrospective, multicenter study on the safety of the radio-
therapy and immunotherapy combination for advanced - stage NSCLC
[J]. Clin Lung Cancer, 2021, 22(5): €767 — €773
(W fis H 191 :2022 - 04 -27)
(f& 18] H 31 :2022 - 05 - 08)

- 11 -



