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[HE] 5. AFERERKRKNFZMA2 (human epidermal growth factor receptor 2, HER2 ) SR I J2# (urothelial
carcinoma, UC) Y730 B4 TR Z UM OC . HER2EZF IR iy S22 E Wibr W AGY T #E5 . PTHER2GTIARZG Y (I
XTHER2:T A M UCHEE HAT B IE R T AL, HIIRA T b ElUC 3 HER2R A KA 7, XA RIRYT ek . 1k
TRIT T BRI A R X AR B SRR F T E UCHE H W HER2 R I5 1 0 1 I 511 PR B4 R AE i A
Fetk, Ak RIS R—IZ POEESY, BBPEGIA T P E S B (f6db ., B4, B . BT RIpEdL ) s =HE
B IR IR IMEF20234F 1 H —202443 H REEULREARUCIEE . MAFRE: O FIR 185 LI @ LA SV A s A 2=
AHHIZIIUC; @ T Mg Rk ke 41 214k = (immunohistochemistry, THC ) KiMHER2ZEIA A 5228 0EkE . HERRFRUE .

O B2 EIFHAMFBAME A ; @ B HALARE GWAARTITERIE DL Wb 4 FUHER2 THCR NS S K g (5

HRAE AR T R g A 3R AR IR 32 R 2R I PR B ) AR HERTHER2FRIA I 70132, #FHER2 2+ K3+ &
SCHHER2:T 3635 . AT HER2 A9 8351 10 2 I 5511 PRI B RAAE 1) OGI . ARTFSE L ARAR &2 HL R 2= I e 1 5 P S A2 B 2
B (RS 2301268-12) , I EIGASGRIE I M0 EN CGEMSS . ChiCTR2300069746 ) . 558 : LA
1 054flUCHE, HPLUEMUCH E (n=807, 76.6% ) , THFEKRH (66.8110.5) &, ZH (78.5% ) BFHFHME.
HER2T FARHS58.4% (n=616) , MINLA23%MEE NHER2 1 +5535 (n=242) , D8 (n=196, 18.6% ) H#& N
HER2ZF3k . HER23RGA 5 22 il PRy BRLFRRAE A7 AE b 25 0CHK , 046 36 [E A< BRI U /E4H. (Eastern Cooperative Oncology
Group, ECOG) 1143, OISR L . BRACEHR s . MRS . UCHRIRAL . AU . s 2 R R R 43 101

git: At bEESPrER, TEUCEAE THER2FIA T AAAE, R IAFILS8.4%, I HHER2HKIK S LRl AR
SERRER DM . I, ERIEAUCER F AHER2FZ AN T8 SRR LA HEE X
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[ Abstract ] Background and purpose: Human epidermal growth factor receptor 2 (HER2) is closely associated with drug
efficacy and prognosis in urothelial carcinoma (UC). HER?2 is a significant biomarker and therapeutic target in various tumors. In
recent years, anti-HER2 antibody-drug conjugates have shown significant clinical efficacy in UC patients with HER2 overexpression.
Therefore, an in-depth understanding of HER2 expression and its characteristics in Chinese UC patients is crucial to guide treatment
decision-making, optimize treatment strategies and achieve personalized therapy. This study aimed to thoroughly investigate
correlation of HER2 expression and clinicopathological characteristics in Chinese patients with UC. Methods: This study was a
multicenter study that retrospectively included UC patients from urology departments of 8 tertiary hospitals in 5 geographical regions
of China (North China, East China, South China, Central China and Northwest) whose tissue samples were collected from January
2023 to March 2024. Inclusion criteria: (D age above 18 years; (2) UC diagnosed by histopathological or cytological examination;
(3 complete results of HER2 expression detection using immunohistochemistry (IHC) in the primary tumor site were required.
Exclusion criteria: (D diagnosed patients with tumors in other parts of the body; ) physicians evaluated other situations that were not
suitable for inclusion in this study. IHC results for HER2 expression and clinicopathological data were collected. HER2 expression
was determined according to the criteria outlined in “Clinical pathological expert consensus on HER2 testing in urothelial carcinoma
in China”, with HER2 2+ and 3+ defined as HER2 overexpression. The HER2 expression and clinicopathological features were
analyzed. This study was approved by the medical ethics committee of Fudan University Shanghai Cancer Center (ethical number:
2301268-12) and was registered at China Clinical Trial Registry (registration number: ChiCTR2300069746). Results: A total of 1054
patients with UC were included. Most of the tumors were bladder UC (n=807, 76.6%). The mean age of patients was (66.8+10.5)
years, and the majority were male (78.5%). The HER2 overexpression rate was 58.4% (n=616), with an additional 23% of patients
having HER2 1+ expression (n=242), and a small proportion exhibiting negative HER2 expression (n=196, 18.6%). HER2
expression was significantly associated with various clinical and pathological characteristics such as Eastern Cooperative Oncology
Group (ECOG) performance status, history of cardiovascular disease, history of metabolic disorders, smoking, UC disease location,
differentiation grade, pathological type, and tumor stage. Conclusion: Retrospective analysis of multi-center data shows that HER2
expression is frequently observed in Chinese UC patients, with an overexpression rate of up to 58.4%. Furthermore, HER2 expression
is closely associated with various clinical and pathological features of UC patients. This study underscores the critical importance of
accurately assessing HER2 expression in UC patient to guide personalized therapies.

[ Key words ] Urothelial carcinoma; Human epidermal growth factor receptor 2; Clinicopathological characteristics; China
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H—20244F3 H REEMALHEARNUCHEE . WADR
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fk2# (immunohistochemistry, THC ) iilllHER2
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AL ;. @ BERIMPPAL HALANIE & 90 AABIESR
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AR B AHLUE (fHEgR5 . 2301268-12) ,
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5. ChiCTR2300069746 ) .
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Tab.1 Interpretation and score criteria of HER2 protein expression according to the IHC results of UC patients

IHC staining patterns

Score criteria

No staining or <<10% invasive cancer cells with incomplete and weak membrane staining 0

=10% invasive cancer cells with incomplete and weak membrane staining

=10% invasive cancer cells with weak to moderate intensity and complete membrane staining, or <<10% invasive cancer cells

with strong and complete membrane staining

=10% invasive cancer cells with strong and complete membrane staining

1+

2+

3+

1.3 IfARFHEFZRRIR

ik BE B Dl RGN T ROR: AH S
TR R AR . PR, IR, W A ki
LA ), BRAE s SPEREER (R . BEIR
o B B LA R A5 ), % AR FR IR R 4R
( Eastern Cooperative Oncology Group, ECOG )
oy, MR A g R (iR 4y
RS . TNMH I Kt kb i HER 2462 0 235 2R
&), LmEAAZR (R, A, RE
), BRI RE
1.4 SFitFAbE

T AR S AS 9. 458 R AT 41T
225 HT . HER2M R IR AR EAE R S HAS 5 5

0. 1+, 2+/3+ 341, AP R
R L RAR R, Al LBk Wilcoxonfk
KL o >R FHBUR b A DX R Bk A 45 I &
MHER23T £i5%95% CL, % BN 56,

P<0.05 025 A 5

2 % H

21 BHEAMMELMMHER2RIZER
AASE TP g A1 05401, F
PIEN (66.8+10.5) %, HH76.9% (n=
811) h=60F M ¥H, UBMEZ (n
=827, 78.4%, #2) . ML LIEHUC
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JHE (n=807, 76.6% ) , HA N FIREKEUC
(n=247, 23.4%) , LIREEUCH S i Flfa R
T 5 LIAE (48.6%F151.4% ) o /bR EH
(n=50, 4.7% ) G5, XEEHMHERE
PELAMRESS (58.3% ) B (27.1%) . fifi
% (20.8% ) AR (6.3%) . 1 0544
BEFILe16 (58.4% ) HER2E 43Rk, 2424
(23% ) HER2 IHC 1+, 196/ ( 18.6% ) HER2

Tk, dRHA (n=1 021, 96.9% ) Hh¥iE
Z T FARBIE, 70 (0.7% ) HB#H4%% THER2-
ADCZWIRTT o

2.2 HER2RZSEEIRKIFEMEER
HER2:T 35 3AE =604 ) ZAEUCHE &k

60.2%, X —WEIFEIEEFERE T H52.7%, %
SEBRIGIAE, ABBHEEF0.0509 B /K
(P=0.097, #£2) . AFEMEHNHHER2T F AR
JoZ5F . FEECOGIE M0 HUCHE A, HER2
W RIKER6T 2%, = THAMECOGIT4r 1) B H
(P<0.001) o FEA IO LB B A BB
HER2i Rk R H62.5%, & TICi%wes LB
(57.3%) , ZRAGIHFEL (P=0.030) . &
PG S H BB g, B h41.2%, KT8
RSTEREY (582%) , ZRAGIH¥EX
(P=0.006) . E%ﬁlﬁ’a%%ﬂlﬂ, AR ]
64.9%, ETABIHEE (56.2%) , ZRUAHS
2B (P=0.004) .

F2 UCEEHRARMHHERZRIZER SIGKREFFFHINX R

Tab.2 Relationship between HER2 expression in primary lesions and clinicopathological characteristics in patients with UC

o Nurn'ber of HER2 [HC HER2 THC HER2 THC 2+ PI‘OpOI‘tl(?l’l of HER?2 over- Intef—subgroup
Characteristic patients 0 (1=196) 1+ 3+ (1=616) expression in subgroups difference P value
(n=1054) (n=242) percentage (95% CI) (Wilcoxon Z value)
Agelyear 4.659 0.097
<60 243 54 61 128 52.7% (46.4%, 59.0%)
=60 811 142 181 488 60.2% (56.8%, 63.6%)
Gender 3.504 0.173
Male 827 146 186 495 59.9% (56.6%, 63.2%)
Female 227 50 56 121 53.3% (46.8%, 59.8%)
ECOG 15.774 <0.001
0 323 47 59 217 67.2% (62.1%, 72.3%)
1 395 84 103 208 52.7% (47.8%, 57.6%)
2 33 9 7 17 51.5% (34.4%, 68.6%)
3 2 0 1 1 50.0% (0.0%, 100.0%)
Missing 301 56 72 173 57.5% (51.9%, 63.1%)
Hypertension 0.056 0.972
No 622 116 146 360 57.9% (54.0%, 61.8%)
Yes 427 79 96 252 59.0% (54.3%, 63.7%)
Diabetes mellitus 0.504 0.777
No 863 160 200 503 58.3% (55.0%, 61.6%)
Yes 181 35 42 104 57.5% (50.3%, 64.7%)
Cardiovascular an.d 7012 0.030
cerebrovascular diseases
No 874 175 198 501 57.3% (54.0%, 60.6%)
Yes 168 19 44 105 62.5% (55.2%, 69.8%)
Lipid metabolism disorders 10.175 0.006
No 1019 191 235 593 58.2% (55.2%, 61.2%)
Yes 17 3 7 7 41.2% (17.8%, 64.6%)




(r@&ER &) 2024453451100 1015
2 (4)
Characteristic N::tlizirt;f I(;I](E}F:Z 1H9—I6C) HEEI(%FIHC %E JI:Z(II’Ii(; 125 Perigfsstls(i)(r)lnoifnl—:ﬁll){gzrszgs - Imgirl;fs ;:ﬁzzup P value
(n=1054) (n=242) percentage (95% CI) (Wilcoxon Z value)
Other medical history 1.849 0.397
No 683 130 148 405 59.3% (55.6%, 63.0%)
Yes 371 66 94 211 56.9% (51.9%, 61.9%)
Smoking history 11.138 0.004
No 786 164 180 442 56.2% (52.7%, 59.7%)
Yes 268 32 62 174 64.9% (59.2%, 70.6%)
Alcohol consumption 1.812 0.404
No 917 175 213 529 57.7% (54.5%, 60.9%)
Yes 137 21 29 87 63.5% (55.4%, 71.6%)
Pathological type 16.491 <0.001
Non-invasive 406 66 120 220 54.2% (49.4%, 59.0%)
Invasive 648 130 122 396 61.1% (57.3%, 64.9%)
Differentiation grade 31.921 <<0.001
Well-differentiated 141 45 51 45 31.9% (24.2%, 39.6%)
Moderately differentiated 118 14 32 72 61.0% (52.2%, 69.8%)
Poorly differentiated 795 137 159 499 62.8% (59.4%, 66.2%)
Disease type 36.980 <<0.001
Bladder UC 807 122 176 509 63.1% (59.8%, 66.4%)
Upper urinary tract UC 247 74 66 107 43.3% (37.1%, 49.5%)
Upper urinary tract UC stage 12.019 0.002
Oa 15 4 8 3 20.0% (0.0%, 40.2%)
0Ois 13 6 5 2 15.4% (0.0%, 35.0%)
I 55 18 13 24 43.6% (30.5%, 56.7%)
I 96 32 29 35 36.5% (26.9%, 46.1%)
I 37 7 4 26 70.3% (55.6%, 85.0%)
v 31 7 7 17 54.8% (37.3%, 72.3%)
Bladder UC stage 11.943 0.003
Oa 109 20 38 51 46.8% (37.4%, 56.2%)
Ois 83 20 26 37 44.6% (33.9%, 55.3%)
I 311 26 59 226 72.7% (67.7%, 77.7%)
I 170 25 27 118 69.4% (62.5%, 76.3%)
A 82 17 14 51 62.2% (51.7%, 72.7%)
B 24 9 7 8 33.3% (14.4%, 52.2%)
Irc 1 0 0 1 100.0% (100.0%, 100.0%)
VA 19 4 4 11 57.9% (35.7%, 80.1%)
VB 5 1 1 3 60.0% (17.1%, 102.9%)
Metastasis 1.102 0.576
No 993 180 229 584 58.8% (55.7%, 61.9%)
Yes 50 12 11 27 54.0% (40.2%, 67.8%)
Surgical treatment 2.796 0.247
No 30 9 5 16 53.3% (35.4%, 71.2%)
Yes 1021 187 236 598 58.6% (55.6%, 61.6%)
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2.3 HER2FZSMERIEFIFMENXR

AW TE P B 1 s B 25 R A 2 ZEA FE UCHR
B BRI RIEE R A T, S5 R
N, XA T Y SHER2ME IR A K (FIL,
2) . O ANFEFBAAUCHHER2 T kR EH
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HER2#1 %353 H43.3% (107/247) ; @ A4y
R FUCHHER2 KA R 22 A G E X
(P<0.001) , E/rfbUCHHER2 T # ik R E;
ik, H31.9% (45/141) , TishsrLUCFIK 1k
UCHTHER2(L FRIEZ501061.0% (72/118 ) Fil
62.8% (499/795) ; B B UCHHER2:T KA
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e FARREMUC, Z2RA51FE X (61.1%
vs 54.2%, P<<0.001) ; @ 7£ [ JREEUCHIE B
uCH, AN A HER2 A K 22 214
it L (P=0.002710.003 ) , BB
FHERE, HER2: F K 0 Fu B Thm i d4
AN, KA HER2 %55 R 5 & A7 7E v b i
MBI EMCHE (P>0.05)
2.4 ESFHER2-ADCHYIATTHBEELRER
1 05468 &H, A 76452 THER2-ADC
YRYY, OB E SR KA, I A2
TFRIBIT (FK3) o BRI E R 500
AW LIS, HAvefldh T8 T, 258
(6/7) NHER2id ik, (U HIEH MIKFRE.
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5 THC 0
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BERUCTE B It s> IR R & KHER2 IHCHRMZE RIS (A) B (B) S HIER
Distribution of number (A) and percentage (B) of HER2 IHC results of primary foci of bladder UC by tumor stage

100 +
75 I |
W 1HC O
50 W 1HC 1+
HC 2+
IHC 3+
25

O0a  Ois 1 Il T \%

Tumor stage

E2 _EREUCTEEMESBIMEAZKHER2 IHCRMZ RTINS (A) IESLL (B) HARIER
Fig. 2 Distribution of number (A) and percentage (B) of HER2 IHC results of primary foci of upper urinary tract UC by tumor stage
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&3 EFHER2-ADCEMATT BEHERER
Tab.3 Information of patients receiving HER2-ADC treatment

Number of patient Disease type Pathological type Stage Metastasis HER2 IHC Surgical treatment
1 Bladder UC Invasive I No 2+ Yes
2 Bladder UC Invasive NA No 2+ Yes
3 Bladder UC Invasive I} No 1+ Yes
4 Bladder UC Invasive I No 2+ Yes
5 Bladder UC Non-invasive | No 2+ Yes
6 Upper urinary tract UC Invasive I No 3+ Yes
7 Upper urinary tract UC Invasive I No 2+ Yes
P, X2 P EETHCH I 7 A PRIV FI R 22
3 3w @3 B 5 A1 IS AT BAAR I d5c 7 1) & X 12 K429 441

AT S EIE S i K )JH4UC HER2
FEARE BRI BB E AR 5T, AR A 8 I 2E HL
A 25, AR R (58.4% ) 17
TEHER2: #1k, I HHER2F Fk B FHHA
R TR I RO BR2A 4 AE ( Qs 2R SR 47 . B
SRR AR EESE ) o AW K HER2:d %
AT, RAETEBENAUC LG T LR
(82.7% vs 17.4% ) , RIEPEUC LB T2
PEUC (64.3% vs 35.7% ) o Mok, TEAMEANERY
UCH', HER2# HRikHKiK81.0%, Ttk Rir
(7.3%) Fpfbh4sE (11.7%) JUC, EikER
¥ gt X (P¥<<0.05) .

BEAEHER 2 28 35 I U C ik = A4 2500 ¥ 1) 24
Y, Z AR DB IR 5% Z 0 o (E3 A A
g5 " ], HER2-ADCZ5 %) 7F Hofth 8 Fh v G
i HER2AIR R IR 1 S E W R I IR AR 25, PRI UE I
TEHER2MK A I UC R T 97 RUE 501 75 -
FLAR [ A AT BABFE 0 1 RGE B UCHYHER 2.8 44
PP 426.1%~32.0%, i FAMIFSE L) 7
HEHN6.7%~37.5%, ¥WEWILT AN, 7 (h
] DR % b Rz 988 N 3% B 2B R DR A2 A4 2 A 0 1 PR o
LRI ) VO A A 2 R B G B A K
bR, PRI 2 R I FLE L s
9 7 Y HER2 KIS BV A I UCHYHER 236
KRR . i THER22E 3k LA 1R 25 1Y 5 o

UCH# MHER2IT R IER H45.7% ), T
ARFTE R, R R E A (g
HUC ) HHER2:d Rk F1]1844.0%~68.7%, iX
SO AR o T REA AT . A oY 2T
OB A2 WibR vE R 2] A HER 25 28 15 R [l FE 4%
 (58.4% ) o NS Wl AR A HER 24
PEFRHEPT B A A — 2 22 5, BRI HE
X UCH FHATHR A58 ol BeAF7E S i, sesh
W AT HE 5 A B E AR IE N 22 A ¢, B
HIC A AT il R 2 Lo 2L E BIAN 1
INFEAS I X SRR A, A Y S [ 2
X KA Z oD Y, AR UC
FHFEAMHER2 2t ik R, $/RHER2:4 3=
IRFEUCH B Rk, I FLAR v] 5B 2w RE AR 5%
FIARAR 9. (AR RS, WA MY —H s s
(23.1% ) NHER2fik# 1k . HER2-ADCHI N ik
HREHE), ARUFRMARREI R, (CF 761 &
THER2-ADCHIfiH, X nlgE5 HRETHER2-ADC
T W IE R RIAEUC 2 K LS AT, AT
AT S DA b i s 3 g b (L2960 0 )
AR,

TERR AR 5T L A ST, EBHRIE T UCKHY)
HER2 ik 5 —SLilf R B 22 FRAE 22 (0] 19 AH O
PE, JLHOE S MR G AR L iR o A
YISEHE, BEMUCHHER2T £k R 11 F IR
BUCH , MEEBREM (2RI BUCH
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HER2:#d 218 R B i BB I . BEAEBF 52t % 30 i e
A3 R v 4 0 T HER 235 383K (1 7] BEE A T+
M, (BRZHFEAR BRI/, 2% AN
W, ABFFEAEE KAEARR KT, E—28
TR — KR, AR EIREESERE
PEUCHHER2: Rk F A B E XS, X— A58
AR BF 5T 25 AT BTN IA] . BR AR 38 oG TR
PESHER2 F IR 1 ek 22 FIF RG22 8 X,
fan, T e E A B Y HER2IE PR Bl 4 57 4t
WISWIFR RS R 5 " SRR 4,
(1) 25 5 1] R 2 i R A F 9% 19 /INBE AR 1 1 sy B
JRE, HBEARRG N ERA . Wi THFUCH
HER2Z NI OLEE AL T H N FH S (9 5cds , I8 T
fiff L AF S A PR B R AR T B A

J5 ekt SRS kEHER2 63K 10 5 itk € 4 7E
HAethggg A CInFLIRIE ) A 2R SR, K
BT 751K49.6% 7 FEUCH AR X
BRI, 0 J LRI GE F JR A kE
FER I HER2 KGR 5 B I - AR TR A IR . [A]
B, ARAGE TR SOBIA A5 1) R IR BRI e
YEAHER2Z5 S, X AT R85 I PRS2 B i B k0%
R FEARIBOGE B A G, 5y — 7 TR iy £
T If PR b X6 35 B A ek o B2 3 TR R B PE A TA
M. ZERHATCA T H T HER2ADCE
Y, ST EFEBENUCESY, THHERLT
HER2 R IR E ST TR YT oSk AT A d 2 4
SEX., Wik, #E5ENIEREER S, B75E
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