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Expression of p-STAT3 and PD-L1 in urothelial carcinoma of bladder

and their relationship with clinicopathological characteristics”
MU Dongyun'? s ZHANG Yanjin® ,JIANG Liren' sSUN Juanjuan',CAO Yi',GAO Feng'®
(1. Pathology Center ,Shanghai General Hospital ,Shanghai 200080,China ;2. Department of Pathology .
Zunyi Medical and Pharmaceutical College s Zunyi Guizhou 563006,China ;3. The First Ward of
Department of Orthopaedics ,Guizhou Aerospace Hospital s Zunyi ,Guizhou 563000, China ;
4, Teaching and Research Office of Health Management Epidemiology and Health Statistics ,
Zunyi Medical and Pharmaceutical College s Zunyi Guizhou 563006 ,China)

[Abstract] Objective To investigate the expression and clinical significance of phosphorylated signal
transduction and transcriptional activation factors-3 (p-STAT3) and programmed death molecule ligand-1
(PD-L1) in high grade invasive urothelial carcinoma of bladder. Methods A total of 74 patients with high-
grade invasive urothelial carcinoma of bladder were selected from the Pathology Center of Shanghai General
Hospital from January 2013 to December 2018. The expression of p-STAT3 and PD-L1 protein was detected
by immunohistochemistry. Pearson correlation was used to analyze the correlation of p-STAT3 and PD-L1 ex-
pression in high-grade invasive urothelial carcinoma of bladder. The clinicopathologic data of the patients were
collected to analyze the relationship between p-STAT3 and PD-L1 expression and clinicopathologic features.
Results The positive rates of p-STAT3 and PD-L1 in high-grade invasive urothelial carcinoma of bladder
were 63.5% and 66. 2%, respectively (P <C0. 05). The p-STAT3 expression was positively correlated with
PD-11 expression in high-grade invasive urothelial carcinoma of bladder (+ =0. 248, P =0. 033). The positive
expressions of p-STAT3 and PD-1L1 were correlated with tumor stage (P <{0. 05). Conclusion The expres-
sions of p-STAT3 and PD-1.1 were up-regulated in high-grade invasive urothelial carcinoma of bladder,and p-
STAT3 may be involved in the regulation of PD-1.1 expression.

»  EEWHE .G AESHHZ 72019201 ]38 L FHE QI A A BIBNITH ([2022]5 5>,  EE@E MR AR (1984—), FiRE
il /T AT 3 BN B R I R RS M K SRR ST . © B4R 1EE . E-mail:gaof891@aliyun. com,



EHhEF2023%5AF%52%% 9M

[Key words ]

1331

carcinoma of bladder;signal transduction and activator of transcription; phosphorylation;

p-STATS3;programmed death-ligand 1 ;clinicopathological features;immunohistochemistry

4 R A B 6 988 B s 1 J E U g AE 5F 10 3L
297 55 01, HB ML RV 4 A%, 55 M A AR
SEARGy AL JE T PRI AE B 56 7 L ANER 9 AL, JBE e e ™
A AT R PR 1 R R R R
(R L 2R 2 A, s HG Ry 0 3R 0 P R B b B L R 28
Phsik HE R, WU 2 B AT B 0 — AT
T3 G8 S B T EH A AL T s SR T X T I 15 245 0 P 2
BEAS 4 R RETH 32 1697 1 B8 IRITRUR e ™ L i 4e
KRRV EENRIT BRI RS T A 1/ R IP R SE T A
1 At & (programmed death 1, PD1/programmed
death-ligand 1,PD-L1) # i 5 v] BLWr PD1/PD-L1 i
SRS RE SN L B 1k PR K AR A g R R L R YR T B
e g 1) S — R % R TR G R BT R O M R
JB Z A AFTE SR SN AR BAR | R AR T A8 R R it 24 2
P A R SR AU PD-11 A 3 45 AL 8 E £ 98 A
S5 AR B B AT R iR 7 s K S IR S AR

55 5 R S 46 T (signal transducers
and activators of transcription, STATs) K ik & — Fh
HAAE 5 5 5 0 e 5% 5 X0 T BE Y 2 B KR
STATS J& STATs WM A 2 — 78 2 Bl 1k g
SO RO S R AR TR 2 A R A A A
M AR T e B S AR A Bl R e A b & B
Bk ik STAT3 (p-STAT3) il PD-L1 H A7 %% & i) %
R H T BRSO A 36 T8 g p-
STATS.PD-L1 RIAE L Bl R E X8 L. A
WFFE LAES D e 90 01 2 10 2 R ¢ b B i 26 55 O O 58 %)
%R H e B L 4R 2 (THC) 35 46 0 i g3 41 40 p-
STAT 3.PD-L1 k1% 8L, 3 70 M —F B A 561k L
T PR A A B 5C A LU O B e g PD1/PD-
L1 #5003 & STAT 3 $E iR y7 /Y 548 BB IR 4
1 #ERERE
L1 —f3H

e E T A — N BB B B Pl 2013 4F 1 H
2 2018 4 12 J1 9 B2 B 185 e ve £ 001) 92 1 7 DR i |
B g JB A T4 ) BURS e A WS AR AU R ol T 44 42 5
F BT A A BT B Wk S B b, HEBR o B ), E AT
SRE HMA T RA . BEIRKTR: 5 60 6, &
14 ] 41 50~86 %, L AFE i 67 % s AR 2017 4
[E Byt 9 BE B3 (International Union Against Cancer,
UICO) [ e TNM 23391 (55 8 Ji), T 41 o i, 11 3]
46 N4 15 )L IV 485 13 s Atk 25 5 B 5 6 fil
Tk g H 68 B, AMRARBERIZ RS
¥ead i, By A 52 4 2 R0 R &

1.2 7%
1.2.1 XA

PN p-STAT3.PD-L1 H ik ¥ A ik i % 18
Fr YR AR AL 2 U 2R (EDTA) iR
BE W PO A SRR (DAB) 357 & 1
Adbat k2 S A AR A RA A .
1.2.2 IHC #%n

THC et R EnVision . VIR G4 W R
TR0 TEK S BEAR AT S B 3 %6 3 48 Ak & K0 A 2
PR P R R 2o AR L K D) R EDTA B 5
W& EPUREE . Wyt A p-STAT3 . PD-L1
— PR ERICH Y TAER . DAB B 98 K&K
LY H ALK G W] PR R R, [ B R B
T BH A X R
1.2.3 ZRAx

AL 9% 151 2% B 98 4n it BE M B 45 3T 4 (tumor
proportion score, TPS) #47 ¥¥Al . p-STAT3 LA fif Jid
S 5T B 4 MR A Gl AR (S Dy PR M, BH M B R
40 %65 s Ki-67 LA i 988 41 At A% Yo 8 b 6 0 B VE L BH
PEBE 9 30 % s PD-L1 LA 988 400 g o 904 £ 3
JE R R B PR B 1% AR
= B B O R OBUE I R A7 SR VA B IR
B BB B 42
1.3 %itFam

K SPSS25. 0 Bk AT B g it o b . THEOHE
BELABIECER o H R L HE R X R 56 5 A S 4
i A Pearson AH 3¢ s BUXU 4G 55, LI P <<0. 05 N 2
SAEGIFEE X,
2 5 Es
2.1 p-STAT3.PD-L1 # & ik oL

5 IO v 8 i) 352 i M DR Ik b R e A 2 R R AE
BERIN VR A ML) O 2 W ) ZEAL L R TR
W R R T WA W BRI R
PE L AL 2 e 6, 8 7R - p-STAT 3 i Jgd 40 i 2% e Jl A o
€, PD-11 Jil 788 240 it JIEE R 4 2 40 M 8 e pl A ¥ €, p-
STAT 3.PD-L1 #5318 63.5%.66. 2%, WA 1,
2.2 p-STAT3 5 PD-L1 # 48 % 1% 4 #7

Pearson # &1 43 BT i 71« 5 IOk 1= 4 301 42 Vi 1 R
B% R4 p-STATS3 Ml PD-L1 AR FEAHLG=
0.248,P=0.033),
2.3 p-STAT3.PD-L1 & ik 516 KB e £ &

5 B 5 4 01 T P R I 2 98 p-STAT3 . PD-L1
BHME SR 3K 55 88 35 g 43 16 6 (P <<0. 05) , 5 - H 1%



1332

) AR VKI-67 38 BH 18 KL i L 2 B B TE W1 R A O R

€A% % 20235 A% 52465 9M

(P>0.05), W% 1,

1 BRMNBREERE EEERER THC BERK

x1 BERESRIEEMERE FREEMALSR pSTATI.PD-Ll REEGKRBESTEMNER=74,1n(%)]

p-STAT3 PD-L1
i H n x? P %2 P
BAYE (e =27) BHA: (n=47) B (= 25) BHYE (n=49)

5 0. 004 0. 947 1. 958 0.162
m 60 22(36.7) 38(63.3) 23(38.3) 37(61.7)
'y 14 5(35.7) 9(64. 3) 2(14.3) 12(85.7)

A % 1.617 0. 204 0. 843 0. 358
<65 % 26 12(46.2) 14(53.8) 7(26.9) 19(73.1)
=65 % 48 15(31.2) 33(68.8) 18(37.5) 30(62.5)

Ki-67 3% 48 %% 0. 367 0.545 0.610 0.435
<30 28 9(32. 1) 19(67.9) 11(39. 3) 17(60.7)
=30 16 18(39. 1) 28(60.9) 14(30. 4) 32(69. 6)

Ji 9z 53 491 6.257 0. 044 7.470 0.024
I # 16 12(26. 1) 34(73.9) 15(32.6) 31(67.4)
1] 15 7(46.7) 8(53.3) 2(13.3) 13(86.7)
I\ 1] 13 8(61.5) 5(38.5) 8(61.5) 5(38.5)

MR 1.345 0. 246 1.759 0.185
& 68 23(33.8) 45(66.2) 21(30.9) 47(69. 1)
H 6 4(66.7) 2(33.3) 4(66.7) 2(33.3)

3 it it PEPEE L U Bl P R A0 A g R

5 e e 2 W R 2R 5 o DL ) ST PR, HL e R
e B g R e H DL A 2 2 S R AR R A 28 T L S R
Gy N R AR IR M. AR R 2004 BB 43
5 I e DR B b Bz b 9g T 43 Sk AV R S P Vs e ) L Sk R
PR 6 1 Rz a2 i DR I B R g L g R B
A R AR P R A LS R R & R
A VIR YRR P IR b 9 AR
HEJRDR TS M 22 , B0 B 5 38 86 0 2 PR B b R R AR
BN T4,

WEAE A 78 & BH L 7 1 8 A BUIRAS R L STATS #iG
2 TG A ] SR T LE AL B I e AE P 1) 2 b i g v 3
KB, STAT 3 53 FE s sk 3R ik . STAT 3 4%
WG B STAT B Rk 5 T2 il — 438 £ . p-STAT 3 —.
AR AR 5803 R 85 A xR T 3 I Cn Cy-
clinDI ,c-mye Ml Bel-xLL 3D ¥ g b 1732, 2 5
VRN A B A A LI A R AR R B S L Ok
AR R STATS 8k o J2 T B 14 B0UW {5 5
B, UTAEA RFSE . STATS BUE 5 538 i AL 2
SR R R SRR, i8S 5 %) PD-L1 3R

PD-L1 X Fx k2 i bt i 4 fb #8274 Ccluster of
differentiation 274,CD274) 8 B7 [A ¥ A (B7-H1) , Al
VL IRTE IR 5 37 2 AR L0 L PN B2 200 e e B i L %%
LR AR E AL T DR FE TR T M 4l B
WL AN AE A A AN A e e 4 . PD-L1 B2 1R
G e BRAE OB RGOS S S 1 8BS A2 (K PD-1
(CD28 FIEM b1 » Tk FIHIL R T ke 40 B ke
AN BE R AN S g dn i BT, PD-L1 5 PD-1 45
B R AP R R AR T 45 ) G % N R R R R
. SR AF I 2 10T, A 95 I IOk 9 A 9 1) 22 ol S 0K o e
FTH 35 PD-L1, 5 iy 132 i 1 bk 1 40 i 3% T PD-1
Er R ) N 1 I O O N A7 e O 0 L L
W AR 4 B R B e S 4 I 1 SR b
K g 40 PD-L1 FHPE RN 66. 2%, @ T2 RUAF 52 45
SR AT i 5 R bR AR A BT AR G B
I A 14 o 4 IR A o

HE—2 504 p-STAT3 5 PD-L1 0y #H 0% & B,
B e i 0 o9 v P R B L R IR A1 8L p-STAT3 5 PD-
L1 FRR R IEAMSE, X 5 BE 1R 78 Ml iR g e [ 2R % 45 40



EHhEF2023%5AF%52%% 9M

JitLCONKD /T 40 bk B 988 o 1) F 9 4 08 — 350 L 1A
[ e gg h p-STAT3.PD-L1 0] BE7E [f] — 15 2@ % I,
PD-L1 Al GE /& p-STAT3 ML K Z — . Bboh, 407
p-STAT3.PD-L1 ik 5 85 M s 3132 i 1 OR #% I Bz
I BRI R s BRBE RE 1Y 56 R & B, p-STAT3 . PD-L1
TE 55 e = G ) 35 Tk DR s R R A SR R R A R
H g o A o, I I s kg 4 40 p-STAT3  PD-
L1 Z MRk, il — F e n 25 7 Wi
RZB R, B TAH T FERY 38 75— s,

o T U =17 | o K ) 7 A R o
STAT3.PD-L1 & m £ ik, H = & 2 E M X, p-
STAT3 Al AE2 5 T PD-L1 fy& kP E ., IR H b
BCA p-STAT3.PD-L1 4 . 1T B8 76 & 3 W5 371
245 W) AT T 1A BT A R A (L [R] B AR BF 5T AL 45
PD1/PD-L1 #5786 & STATS #5357 $2 it 17—
SE B FE A

[1] BRAY F,.FERLAY J.SOERJOMATARAM I,
et al. Global cancer statistics 2018; GLOBO-
CAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries[] ].
CA Cancer J Clin,2018,68(6) :394-424.

(2] AEFH X F. L2 i 00 v e IR B L 5 e iR
kL] ], BLAR IR B2 %, 2022, 30 (12) : 2280~
2286.

[3] kL. ZEZ A, e ar. %, PD-1/PD-L1 4 il 57
1RYT B e g i I 5T ke [T ], b AR AR 2GR
2021,59(11):952-955.

[4] STENEHJEM D D, TRAN D,NKRUMAH M
A, et al. PD1/PDL1 inhibitors for the treatment
of advanced urothelial bladder cancer[ ] ]. Onco
Targets Ther,2018,11:5973-5989.

[5] LEI Q,WANG D,SUN K.et al. Resistance me-
chanisms of anti-PD1/PDL1 therapy in solid
tumors[ ] ]. Front Cell Dev Biol,2020,8:672.

(6] O, bR LK, 4. B PD-1 F1 PD-
L1 AY7 IR 5 fo 9% A0 R R g 1y AL il 28 &
[J]. 2R E %, 2022, 25 (11) : 1393-1398.,
1405.

(7] BRER, =09, BRIEG. STATS 55 M & & i 5%
PRI, 2555 4),2017,52(9) : 1351-1358.

(87 #hste, B4 55 . STATS 768 W b i BIF 98 0 2
(I A R R 2 2 4l (B 2 1D 5 2021, 50(3)
398-403.

(9] FERKEE VTS, WA, 55 PD-L1 Al p-STAT3
B AR il iR 9 R S 4 21 1 358 S TR B X
(17, BRAR R B2 2%, 2017, 25(24) 1 90-93.

[10] 3KI% B AR 2 B, 5. pSTAT3 Fl PD-L1 7E4%5

1333

A NK/T 20 M bk 098 v i) 2R3k R i SCLT . v Ae
o7 2% 2= 35,2020, 49(10) : 999-1002.

(117 XUH . [ bR Ki-67 T/E4] Ki-67 WAl &
B RN AR P e A S L 2021,
50(7):704-709.

[12] EZMEE L, R AR B2 i B 2 4 45 h
(] 15 AR e 98 2 2 e g o B B K % B 4. S AR
i PD-L1 45 21 214k 2 46 I & 2 L3R (2021
RO LT 1. wh A B2y 22 35, 2021, 50(7) : 710-718.

(137 B3O, B2, B i i 1 IR B b i 0 21 22 0
R Ry 1 B2z WF ST 9E e LT ], v A g B o %
#,2021,50(2) :155-158.

[14] PRARBL . Bk B . PR AR R Sired Al STATS 72 H
AR b i 2R3k Kl IR 12 W LT B EE
2022,53(6) :423-430.

[15] S, # [ 5®. STATS Je H 3 1 70 78 85 b g b
PR FEE R LT 1. 2R p R 27 7 4l (BE 2 WD) 2015,
56(2):313-316.

[16] SONG T L,NAIRISMAGI M L,LAURENSIA
Y, et al. Oncogenic activation of the STAT3
pathway drives PD-L1 expression in natural
killer/ T-cell lymphoma [ J]. Blood, 2018, 132
(11).:1146-1158.

C17] SHER  sRIMAN AR A 5% e IR % b B g v PD-
L1 F PD-L.2 #9235 Rl PR3 LT . i PR 5 52
B P24 2% 35, 2021,37(2) : 151-156.

[18] GHOSH C,LUONG G,SUN Y. A snapshot of
the PD-1/PD-L1 pathway[]]. ] Cancer, 2021,
12(9) :2735-2746.

(197 sk FER . % 4 5. PD-1/PD-L1 % 6 £ 5 7
R ERLT ] T REE %50 T4
F4,2023,43(2) :118-121.

(20 FHEEHT, sk SC, ] oy, 45 2 1 1 8% e o o+
SRRV BUG W 5E K PD-L1 Y 238 3 LT L 1 R
W IR ANBEZS AR . 2022,37(3) 1 184-188.

[21] TRETIAKOVA M, FULTON R, KOCHERG
INSKY M, et al. Concordance study of PD-L1
expression in primary and metastatic bladder

comparison of four commonly
used antibodies and RNA expression[ ] ]. Mod
Pathol,2018,31(4):623-632.

[22] ARl 2 23 B2 4y 23 WA DR 5 95 1k AR 9 R e 9%
Joa s R L G AL B WG IR T R JR 6 E s PD-L
(SP263) Ho i 20 2 Ak = 6 i s 31 & 58 2R [T .
Hr AR B 2 2R 75, 2020,49(11) : 1102-1107.

(23] 380 == BBl i, 4. 4% 20 U0k 4 4 T 4%
Xt PD-L1(22C3) Y (g5 R w52 ma [J 1. 423
B2z ,2020,49(11):1108-1113.

carcinomas:

i fs B #1:2022-09-11 &9 H 1 .2023-02-15)



