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EXPERT REVIEW OF ANTICANCER THERAPY (=) 101

[ Treatment-naive locally advanced unresectable or metastatic stage IV urothelial cancer ]
l

[(EVP contraindicated o unavailable | [ Patinum-ineligie |

Enfortumab vedotin (EV) « < Gemcitabine/cisplatin or Pembrolizumab o
Gematabine/cisplatin + Nivolumab
T Lo J ( ]

Dissase Despaso
progression prograssion progression

Platinum-based
chemotherapy
*FGFR alterations —
Erdafitinib
*HER2 IHC 3+ - Enfortumab vedotin (EV)
Trastuzumab deruxtecan *FGFR alterations — Erdafitinib

*HER2 IHC 3+ - Trastuzumab deruxtecan

Figure 1. Treatment algorithm for stage IV metastatic urothelial carcinoma or locally advanced unresectable urothelial carcinoma.

Legends/Abbreviations: Enfortumab vedotin (EV); Pembrolizumab (P); Fibroblast growth factor receptor (FGFR); Human Epidermal Growth Factor Receptor-2 (HER2); Immunohistochemistry
(IHC); Programmed death ligand-1 positive (PD-L1+).

Yu, E. M, Linville, L., Hwang, M. W., Kim, Y., Li, K., & Aragon-Ching, J. B. (2026). Harnessing genomic profiling for improved urothelial
cancer outcomes. Expert Review of Anticancer Therapy, 26(1), 93—104. https://doi.org/10.1080/14737140.2025.2575827
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1. Normal Urothelium

Early pre-malignant changes Key Biomarkers: KMT2A and KDM6A Tee oo
CDKN2A alterations; 9p/9q deletions %&%
{early chromosomal loss) e iiies e
2 Hyperplasna / Dysplasia
Early pre- mallgnant changes Key Biomarkers: TERT promoter mutations EEE e -
CDKN2A zlterations; 9p/9q deletions Ei rEE .
(early chromosomal loss) oinininle
Papillary Low-Grade (Ta) B
Exophytic, non-invasive tumor Key Biomarkers: FGFR3 HRAS, STAG2 mutations . ]"
Molecular Subtype: Luminal Papillary {(LumP) KRT20 expression and CDKN2A deletion x} 2
T - 5 b »
Clinical Notet High recurrence (~60%), TERT promoter mutation y
low progression (~4%)
4. Lamina Propria Invasion / CIS(T1)
s ( Carcinoma in Situ-flat leslon) Blomarkers: TP53. COXN2A -—P
Papillary High-Grade T1 Key ; ; { '3_.2’
' Molecular Subtype: Lumina and/or Basal features HIF-1a, VEGF (angiogenesis)
I EMT markers: SNAIL, ZEB1, TWIST

Lopez-Beltran A, Blanca A, Downes MR, Cimadamore A, Montironi R, Cheng L. Molecular pathology of bladder cancer. Histopathology. 2026 Jan;88(1):65-85. doi: 10.1111/his.15555.
PMID: 41384708



5. Muscle Invasion (2T2)

High-grade MIBC

Molecular Subtype: Consensus classification from multiple systems (TCGA, Lund, MDA, UNC)

SA, Luminal Papillary (LumP)

Papillary growth

Prognosis: Generally favorable

Therapy: FGFR3 inhibitors (e.g., Erdafitinib)

Key Mutations: FGFR3, KDM&A
Genetic Alterations: PPARG, CDKN2A
Markers: KRT20, GATA3, UPKLA, UPK2

5B, Luminal Unstable (LumU)

Mixed pattern and unstable

Prognosis: Intermediate

Therapy: Chemo, anti-HER2, radiotherapy

Key Mutations: TP53, ERCC2, TMB and APOBEC
Genetic Alterations: Genomic instabllity profile,
PPARy signature, ERBB2, and cell cycle activity

Markers: KRT20, GATA3, FOXAL

5C. Luminal Non-Specified (LumNS)
Variable pattern; fibroblast infiltration
Prognosis: Intermediate

Therapy: Possible ICls

Key Mutations: TP53, ELF3
Genetic Alterations: Immune infiltration, PPARG
Markers: GATA3, FOXAL; lower KRT20 expression

ICI

5D. Basal / Squamous (Ba/Sq)
Sguamous-like Pattern

Prognosis: Poor; more aggressive phenotype
Therapy: Chemo and ICls

Key Mutations: TP53, RB1, NFE2I.2
Genetic Alterations: EGFR overexpression,
frequent immune activation

Markers: High KRT5/6, KRT14; low GATA3;
high PD-11

SE. Neuroendocrine-like (NE-like)

Small-cell or large-cell neuroendocrine carcinoma
Prognosis: Very poor; highly aggressive

Therapy: Platinum chemo; £ 10

Key Mutations: TP53, RB1 (both inactivated)
Genetic Alterations: high proliferation;

NE transcriptional program, cell cycle activity
Markers: CHGA, SYP, NCAM1

SF. Stroma-rich

Abundant stromal

Prognosis: Intermediate
Therapy: ICl (context-dependent)

Key Mutations: Not mutation-defined
Genetic Alterations: Stromal signaling pathways
Markers: Stromal, muscle, and immune genes

6. Metastasis

Stage: Distant spread (~50%}
(lymph nodes, liver, bone, lungs)
Therapy: Chemo, ICI, and clinical trial
Targeted Therapies

Key Mutations:TP53 and RB1 mutations
Genetic Alterations: VEGF (angiogenesis)
PD-11, MMPs, EMT-related genes




Urothelial Carcinoma Divergent Differentiation Aggressive Subtypes
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. Lopez-Beltran A, Blanca A, Downes MR, Cimadamore A, Montironi R, Cheng L. Molecular pathology of bladder cancer. Histopathology. 2026 Jan;88(1):65-85. doi: 10.1111/his.15555. PMID:
41384708
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PD-L1 testing in urothelial bladder cancer: essentials of clinical
pracllce Table2 PD.LI expression as u predictive hionsarker of resposse 1 anti- PENLI | mAb in UC
Climécal Trial ID Anti PIXL1| mAb Chmncal sesting No.of patients Sty phase Assay
Mathieu Rousnne' @ - Camélia Radulescu” - ulien Adam* - Yves Allory™4” IMyigor 210 cobon 2 Ateslinummab 204 Tine 510 Phase 1 sPIa
PR PPy W~ - [Myigor 211 Atezolinumab 2nd line 931 Pruse 11l sp1a2
popataseitiir v ok el e IMvigorl 30 Atezclizumab It lime 851 Phase 111 sPI42
IMvagor 2 H) codwxt 1 Atezolizamah Is1 lime cisplagin-inetigible e Phase 11 S
ABACUS A I h Neoad) Phase 11 SP1a2
JAVELIN Solid Tumar Avebamab 20d line 249 Phase Ih 7310
JAVELIN Bladder 100 Avebamab Mamicoance W00 Phase I SP265
NCTDI693562 Duzvalumab 204 linw 191 Phase 1711 $P263
CheckMate (332 Nivodamah 204 line ™ Phase 111 288
- ’ CheckMage 275 Nivolumab 2nd line 265 Prase I 288
Aoty 0 sl [V KEYNOTE (45 Pembroizuma 20d line 542 Phase 111 2203
Rlotial Aty KEYNOTE (52 Pembrnsdizunsl 15t e csplasin-inelegitle m Phase It 2201
Purvatumat PUREA Pembnokt h Neoodj 12 Phase 1 22C3
Nivolureal KEYNOTE (57 Pemrodizutmh BOG-unresponsive 148 Fhase 11 203

Fembrodaumat Ay lonsd antitody, 1C cells, 7C umor cells

All patients Stable disease atter BCG-unresponsive
1L chemo disease

Table 1. Immunotherapy trials and association between PD-L1 score and response [39]

Drug Trial name (setting) Biomarker  Scoring Association between
PD-L1 score and
response

Pembrolizumab KEYNOTE-045 (Advanced, second line) 223 TC+1IC No

Pembrolizumab KEYNOTE-052 (Advanced, first line) 2203 TC+IC Yes

Pembrolizumab KEYNOTE-057 (NMIBC) Notreported TC+IC  No

Nivolumab CheckMate 274 (Adjuvant) 28-8 TC Yes

Nivolumab CheckMate 275 (Advanced, second line) 28-8 1c Yes

Avelumab JAVELIN Solid Tumor (Advanced, second line)  73-10 TC+IC No

Avelumab Javelin Bladder 100 (Maintenance) 73-10 TC+1IC No

Fig.3 Indicanons for anti PD-L1 mosoclonal antibody i UC
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Verrtans IC - Score
{Prug: Alezolizuenab)

1C (W) « % of tunor area
covered by postive
immune ool (area)

Cemrtzrwo Postive
Scorm
Dy Pembolzumaety

CPS > Protal n of positive TC
« o0 n of IC) / Yotal m oA TG
= 100

TPS{%)= CELULAS TUMORALES POSITIVAS X 100 IC(%)= CELULAS INMUNES POSITIVAS ASOCIADAS ALTUMOR X 100
TOTAL CELULAS TUMORALES AREA TOTAL DEL TUMOR Y ESTROMA PERITUMORAL

CPS= CELULAS TUMORALES POSITIVAS + CELULAS INMUNES INTRATUMORALES X 100
TOTAL CELULAS TUMORALES




Table 4. Comparison of PD-L1 immunostainings in selected anti-PD-1/anti-PD-L1 agents

Characteristics Durvalumab Atezolizumab Mivolumab Pembrolizumab Avelumab®
Manufacturer AstraZeneca Roche Bristol-Meyers S5quibb  Merck Merck/Pfizer
Target PC-L1 PC-L1 PD-1 PD-1 PD-L1
PD-L1 assay Ventana SP263  Ventana SP142 Dako 28-8 Dako 22C3 Dako 73-10
Cell-types scored for TIC and TC TIC TC TC and TIC TC
ucC
Line of therapy (L) =1L =2 L 1 L (cispla- =2 L =2 L 2L 1 L (cisplat- =L
inel) inel)
PD-L1 cut offs
High/positive =25% TC or =5% =5% TIC =1% =1%, >5% =10% =10% CPS =% TC
Tic TIC TC TC CPS
Low/negative <25% TC and 1% <1% TIC <1% <1% TC NA <10% CPS Mo visible
Tic TIC TC staining

Abbreviations: cispla-inel, cisplatin ineligible; CP5, combined positive score (tumour and immune cell PD-L1 expression); NA, not available;
TC, tumour cells; TIC, tumour infiltrating immune cells.

*Currently used as maintenance for metastatic urothelial cancer after systemic chemotherapy. In this case, Vientana SP263 is used as a bio-
marker of PD-L1 detection and reported (Javelin Bladder 100) as High/Positive (=25% TC or TIC) vs. Low/Negative (<25% TC and TIC).

Lopez-Beltran A, Blanca A, Downes MR, Cimadamore A, Montironi R, Cheng L. Molecular pathology of bladder cancer. Histopathology. 2026 Jan;88(1):65-85. doi: 10.1111/his.15555. PMID:
41384708
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Se ha realizado determinacién de PD-L1 en el bloque X-
Bloque X (carcinoma urotelial en vejiga) con

los siguientes resultados:
Anticuerpo: 28-8.
- Plataforma de inmunohistoquimica: DAKO.

- Porcentaje de células tumorales positivas (TPS): 25%

- Porcentaje de células inmunes positivas: 65%
- CPS: 45
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Biology of Human Tumors

The FGFR Landscape in Cancer: Analysis of 4,853
Tumors by Next-Generation Sequencing

Teresa Helsten', Sheryl Elkin?, Elisa Arthur’, Brett N. Tomson?®,
Jennifer Carter”, and Razelle Kurzrock'

Urothelial carcinomas (126 cases)

3% 2%

BNo aberration

BActivating FGFR3
mutations

QFGFR1 amp

@Rearrangements

@Mutations of uncertain
significance

BFGFR3 amp

Figure 4.

Distribution of FGFR aberrancies in urothelial cancers. Cancers included
urothelial carcinomas (transitional cell carcinomas) of the bladder, renal
pelvis, ureter, and not specified. The majority of aberrations were activating
mutations in FGFR3, including S249C (8B instances), R248C (6 instances),
Y373C (2 instances), G370C (2 instances), and K650M (1 instance). Three of
these FGFR3 mutations are also about to transform celis in vitro (5249C,
S248C, Y737C; Supplementary Table S4). Frequencies are expressed as
percentages of all 126 cases. There were 44 aberrations in 40 cases (4 cases
had more than one aberration), so the total is greater than 100%.

Urothelial carcinoma

Breast carcinoma
Endometrial adenocarcinoma
Ovarian carcinoma
Carcinoma unknown primary
Glioma

Cholangiocarcinoma

Gastric adenocarcinoma
Nonsmall cell lung carcinoma
Pancreatic exocrine carcinoma
Colorectal carcinoma

Renal cell carcinoma
Neuroendocrine carcinoma
Head and neck (squamous)
Melanoma

Leiomyosarcoma

Sarcoma (all)

1
0 2 4 6 8

Percentage of tumors with aberration

10 12 14 16 18 20 22 24 26 28 30 32 34

BFGFR1
| Amplification

BFGFR2
@ Mutation

FGFR3
i Rearrangement

BFGFR4
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Targeted Therapies in Advanced and Metastatic
Urothelial Carcinoma

Andrew I Katlms 1%, Peter A Batsr * 0, Lucas Nogeeins ' Hong Trooeg *, Andrew T Lesis ',
Tugese |. Metzak *, Knanghee Kim ** aad Jostan A Culeras '
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FGFR3 codifica un receptor de
superficie que juego un rol pivotal en
en proliferacion celular,
diferenciacion y supervivencia

Se describen mutaciones
activadoras, amplificaciones y
fusiones del gen.

80% de los Ta papilares bajo grado
* 50%delosTl

* 10-15% de los T2

* 0-15% de los Carinoma in situ.

mOP .
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Figure 4. DNA sequencing of the IGERS gene. (A) Wildype sequence. (8) Hectropberogram showing the . 74207 mutation resulting
the R248C sabstitution. (C) Bectrophierogrum showsag the ¢ 70600 mutation resaltiog o the S249C substituton,
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AI allows pre-screening of FGFR3 mutational
status using routine histology slides of
muscle-invasive bladder cancer
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Urothelial Carcinoma: A Literature
Review
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Il JORNADA DE ACTUALIZACION EN URO-ONCOLOGIA: v v e e i
UPDATE 2026 Expression of Nectin-4 in Bladder Urothelial Carcinoma and in
Enfortumab vedotin: anticuerpo monoclonal frente a nectina-4 (molécula de adhesion) Wk Variants and Non-Urothelial "w

conjugado con un agente citotdxico (MMAE) que impide la formacién de microtubulos

Jean H, Hoffman-Consits, MD? 4 Kara A. Lombardo, BS7 4", Vamsl Parimi, MD, MPH',
Sonia Kamanda, MD'. Woonyoung Chol, PhD”*. Noah M. Hahn, MD? ** David J.
McConkey, PhD***_ Bridget M. McGuire, BS, Trinity J. Bivalacqua, MD, PhD* > Max Kates,
MD? ), Andres Matoso, MD' 714

ey B
f T * 169 pacientes
* 70% convencionalesy
€scamosos

*  60% adenocarcinomas
y plasmocitoides

*  50% subtipo en nidos
*  30% micropapilar

*  10% sarcomatoides

* 0% neuroendocrinos




CLINICAL CANCER RESEARCH | PREC

Membranous NECTIN-4 Expression Frequently
Decreases during Metastatic Spread of Urothelial
Carcinoma and Is Associated with Enfortumab Vedotin
Resistance
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Translational Relevance

Enfortumab vedotin (EV) releases a cytotoxic agent into the
urothelial carcinoma (UC) tumor cell via binding to the tumor
surface protein NECTIN-4. Although EV is approved in the
metastatic disease stage, the expression of its target in metastatic
tissue is insufficiently studied. Here, we demonstrate that NEC-
TIN-4 expression decreases substantially during metastatic evolu-
tion and is absent in more than one third of patients with metastatic
UC. Further, in our multicenter EV-treated cohort, membranous
NECTIN-4 expression predicts EV response and outcomes. Our
data argue against the common practice of EV treatment without
prior assessment of target protein expression and suggest that
NECTIN-4 receptor status should be determined in a metastatic
lesion before initiation of EV.
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Tocuinl T Rogarting sg;g;::ma% Sactiaiiab
4 N * Trop-2 (antigeno de superficie
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Associations of TACSTD2/TROP2 and NECTIN-4/NECTIN-4
with molecular subtypes, PD-L1 expression, and FGFR3
mutational status in two advanced urothelial bladder cancer

cohorts Both markers No marker Only TROPZ not Only Nectin 4 Not
expressed expression expressed not expressed available
Veronika Bohlinger." '@ Annadenn Brane' = Pamels L Steissed. =" Reiner Steick,” '
Fabierne Lange, " Carol | Geppert,' ™ Nikas Kiimper." Michacl Bilad * Svon Wach =7 Total number 177 5 8 15 42
Hhelye Tanbort, 7 Dol Sikic, ™7 Bornd Wallich,™ 7 Mirium Angeloni,' '@
Fulvin Terrseee, " “*@ Lauri Dichl,” Maria Kovalerdo,” Emon Blboudware,” Histology
fuliane M Jargensencier.” Armdt Hartmann '~ & Maekas Echstein ' Neuroendoctine 2(1.1) 4 (80.0) 4 (50.0) 0
Sarcomatoid 11(6.2) 1(20.0) 2(26.0) 3(20.0)
Large nested 6(3.4) 0 0 1(6.7)
Squiamous 46 (25.8) 0 0 7 (48.7)
Other varanis 0 0 0
Not other specified 81 (45.5) 0 2(25.0) 4(26.7) P=0.0006
Conclusions: TACSTD2/TROP2 and NECTIN-4 Nokidsl sbaas
_ : . Consensus subtypes
/NECTIN-4 are widely expressed in aUC, et 201482 2000} —— ——
i i _ Luminat nonspecifiad 7(4.0) 0 0 0
independentof FGFR3 alterations or PD-L1 pledirbinge 6 L o : 5
i _ i i Luminal Unstable 18 (10.4) 0 0 0
expression, thus repre-senting a suitable Usoinallnesin A i .- 0
target for ADC treatment in themajority of Stroma-rich 51 (29.5) 1(20.0) 1(125) 1(7.9) P<0.0001
K . . Protein-based sublypes
aUC. The expression loss was associatedwith Lumminad 118 (66.7) 1(20.0) 5 (62.5) 6 (40.0)
) Basal 59 (33.3) 3(60.0) 1(12.5) 9 (60.0)
aggressive morphomolecular aUC subtypes, Double negative 0 1(20.0) 2(25.0) 0 P<0.0001
i.e.neuroendocrine(-like) and sarcomatoid FGFR3 alteration status
Atered 19(10.7) 0 0 3(20.0)
aUuC Wikd typo 159 (89.3) 5 (100.00) £{100.0) 12 (80.0) P=026
PD-L1 assessment
Immune cell score (IC)
IC < 5% 118 (66.3) 4(80.0) 6(75.0) 9 (60.0)
IC25% 60 (33.7) 2(20.0) 2(25.0) 6(40.0) P=0,80
Combined Positive Score (CPS)
CcPS <10 90 (55.6) 3 (60.0) 6(75.0) 9 (60.0)

cPsz10 79 (44 4) 2(40.0) 2(250) 6(40.0) P=072
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e Biomarcadores para terapia dirigida:

e HER2 (ERBB2)



gation in High-Grade .

HER2 testin IH .
| esting by IHC | bn 2018 ASCO/CAP Clinical
l l Wsbs 1
Bk | '
HER2 0/1+ HER2 2+ HER2 3+ BRE Fadian, MS MOY,' T
(negative) (equivocal) (positive) R and At {
| E:
B v
tu“ 1L
Reflex HER2 testing by dual-probe FISH E
(HER2/CEP17 ratio and average |
HER2 copy number)
I
HER2/CEP17 HER2/CEP17
ratio 22 ratio <2
— 1 '
24.0 HER2 <4.0 HER2 26.0 HER2 24.0 and <4.0 HER2
signals/cell| |signals/cell| |signals/cell| | <6.0 HER2 signals/cell
| | I signals/cell I
HERZ2 HER2 HER2 HER2 HERZ2
amplified | | nonamplified | | amplified | | nonamplified | | nonamplified

igure 21

ohahesc - BFjgure 40 Algorithm for human epidermal growth factor

: ] receptor 2 (HER2) testing in high-grade urothelial carcinoma.
: First, immunohistochemistry (IHC) testing for HERZ should
_,,A:_ ' be performed. A fluorescence in situ hybridization (FISH)
test is not required if the HERZ IHC test results are either
negative (0 or 1+ score) or positive (3+ score), while a reflex
FISH testing is recommended for HER2 IHC-equivocal (2+
score) tumors. The tumors with a 3+ score are considered
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Determinants of sensitivity to HERZtargeted
antibody drug conjugates in urothelial
cancer
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Las alteraciones en HER/ERBB2 estdn presentes en un 14.5% de los carcinomas
uroteliales (amplificacionesy mutaciones), con heterogenicidad significativa entre los
distintos subtipos y estadios.

Existe discordancia entre el primarioy las metastasis. En 30 con primarioy MTS (12
fueron discordantes; 5 solo en el primarioy 7 solo en la MTS)

En ensayos con trastuzumab deruxtecan, co-mutaciény amplificacion de ERBB2 se asocid
con repuesta clinica excepcional

Las alteraciones de HER2 se correlacionan con mayor estadio, mayor grado histoldgico,
metdstasis ganglionares y un fenotipo mas agresivo.

En cancer vesical musculo-invasivo, la positividad para HER2 se asocia con menor
respuesta a quimiorradiacién y a terapias trimodales de preservacion vesical.

Los ADCs anti-HER2, como trastuzumab deruxtecan y disitamab vedotina, han
demostrado actividad clinica significativa en enfermedad metastasica, incluso en tumores
con baja expresion de HER2.

Los subtipos luminales presentan mayor frecuencia de alteraciones en ERBB2, lo que
puede orientar la seleccién de terapias dirigidas.

La evaluacion precisa del estado de HER2 mediante inmunohistoquimica y, cuando es
necesario, pruebas de amplificacién génica, es esencial para identificar candidatos a
terapias anti-HER2.



e HER 2 +:6,7-37,5% pacientes

* HER 2 LOW: 13,4-56,3% de los pacientes

Tumores de via urinaria alta mayor expresion de HER2
Subtipo Luminal también tiene mayor expresién
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HER2 expression in urothelial
carcinoma, a systematic
literature review
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Table 4, Reporting Results of HER2 Testing by Immunohistochemistry (IHC)

Result Criteria

Negatwe (Scare 0) No staining observed
or
Membrane staling that is incomplete and is laintbarely perceptibie and within <10% of
tumor cells

Negateve (Score 1+) Incomplete membrane staining that s faintbarely perceptible and within >10% of tumer
cells®

mﬁa:l;/ocal ~:§c'6?27)?~' T Weak to moderate complete membrare :!.mmr.ngA S10% of tumor cells

o

Complate membrane staining that = ailense bul within $10% of tumor cells®

| Positive {Scare 3+) | Compiate membrane staining that is mtense end >10% of lumor cells”
* Readily spprociatod uui‘ng # low-power objective and observed within & hamogeneous and conbiguous popuiation of
Invasive tlumor celis
t Must order reflex test (same specmen using ISH) of order a8 new tesl (new specimen if avaiiable, using IHC o
ISM),

C. HER2 (ERBB2) Testing

Sceentific rationale: A subset of breast carcinomas (approximately 15% to 20%) overexpress human
epidermal growth factor receptor 2 (HER2; HUGO nomenclature ERBB2). Protein overexpression is
usually due to gene amplification. Assays for gene copy number, mRNA quantity, and protein generally
give similar results; gene ampiffication correlates with protein overexpression in about 95% of cases, Ina
small subset of carcinomas (probably <5%), protein overexpression may ooccur by different mechanisms

Overexprassion is both a prognostic and predictive facior

Clinical rationale: HER2 status is pamarnly evaluated to determine patient eligibility for anti-HER2 therapy.
It may identify patients who have a greater benefit from anthracycline-based adjuvant therapy

Metheds HER2 status can be determined in formalin-fixed paraffin-embedded lissue by assessing
protein expression on the membrane of tumor cells using IHC or by assessing the number of HER2 gene
copies using in situ hybridization (ISH). When both IHC and ISH are performed on the same tumor, the

Table 6. Reporting Results of HER2 Testing by In Situ Hybridization (dual-probe assay)

Result Criteria (dual-probe assay)

Negative - Group 5

Group 2 and concurrent IHC 0-1+ or 2+
Group 3 and concurrent IHC 0-1+
Group 4 and concurrent IHC 0-1+ or 2+

Negative*
(see comment)

Dual Probe ISH Group Definitions:
Group 1 = HER2/CEP17 ratio 22.0; 24.0 HERZ signals/cell
Group 2 = HER2/CEP17 ratio 22 0, <4.0 HER2 signals/cell

Group 3 = HERZ2/CEP17 ratio <2.0; 26.0 HERZ2 signals/cell

Group 2 and concurrent IHC 3+
Positive* - Group 3 and concurrent IHC 2+ or 3+
Group 4 and concurrent IHC 3+

Group 4 = HER2/CEP17 ratio <2.0; 24.0 and <6.0 HERZ2 signals/cell
Group 5 = HER2/CEP17 ratio <2.0; <4.0 HERZ signals/cell

Positive - Group 1

# Breast cancers with HER2 IHC score 1+ or HER2 IHC score 2+ and a negative ISH result are eligible for clinically appropriate HER2-

targeted therapy and may be reported as “HER2 Low”.
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Table 1 Recent studies using ctDNA / atDNA in wrothelial carcinonsa of the bladder

Cell-free Tumor DNA: a Promising Technology for Diagnosis,
Surveillance and Therapeutic Decision in Urothelial Carcinoma
of the Bladder

Lucas Motta Martinez' - Lorena Cristina S3o Ledo Ribeiro' - Rodrigo Gilles Guidi' -

Caio Mazzonetto Teofilo de Moraes' - Catharina Ribeiro Lyra® - Bruno Liebi* -

Vinicius Henrique Almeida Guimaraes' - Richard Dobrucki de Lima' - Lucas Schenk de Almeida’ -
Caio Vinicius Suartz** - William Carlos Nahas' - Leopoldo Alves Ribeiro-Filho'

Curerz Qnooingy Reporty (2025 237 225-735
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Passible use Biomarker  Snufy Resumed fidings
Dingnosis WDNA  Cheng etal 2019) [21] @DNA methylation and copy number shermation
detacted BC with 2 93,5% sensitivity and a 95.8%
specificity
wDNA  Xeetal (2019)(47] Urine PCR showed 71% sensitrvity, 88 6% specificity
and AUC of 0862 for BC diagnosis
utDNA  Zeng et al (2020) [46) @DNA analysis with a sensitivity of 82 5%, specific:
ity of 96.9% Imha:m of 89%
otDNA  Xwetal (2020) [48] @DNA methylati
with 94% scnﬂmtvnd‘)lln speaﬁm) AUC
961}
CDNA  Kiein et al (2021) [49] BC identified via methylation ctDNA in stuges 1
(33.3%). stage 11 (9.1%), stage 11 (75%) and stage
IV (100r%)
Prognasis DNA  Puntoni et al (2016) {53] Serum VEGF in ctDNA found to be an independent
prognostic factor for OS and BC specific survival
oDNA W & Birkenk I derct al (2019)  ctDNA post NAC associated with discase recurrence
122] and pathological downstaging
oDNA  Shahdy et al (2020 |54] ctDNA can predict durable
sesponse in 90% of patients
DNA  Grivas etal (2020 (35] ctDNA alterations (BRCA | and RAF) predicted
shorter OS and failure-free survival

Rosenberg et al (2016) {56]

Powles etal (2021) [51)

Vandekerkhowe etal. (2021) [57]

Christensen & al. (2023) (58]

Zarg et al. (2023) [59]

utDNA

Birkenkamp- Dy der et al (2016) |60]

Dudley e al. 2019) [61]

oh & Rirkenk I

etal (2019)

221

Ssabados et al. (2002) [39]

Carmasco et al 2023) [62]

Vedeld et al. (2023) [46]

The magtational load found in (tDNA was higher in
metastatic BC patients with response to immano-
theragy compared to nan-respoadess

ctDNA detected postaesection in 37% of the patients
and associated with woese outcomes / tDNA
desection associated with impeoved response to
adjuvant msmunotherapy

Mutations of ERCC2 in ctDNA wese associated with
increased cisplatin.based chemotherapy sensitivity
and improved PFS

ctDNA in blood prior 1o NAC and oDNA in blood
o arine after NAC were associated with lower
Tesponse rates

ctDNA copy number abnormalities could predict
mmunctherapy response with Q0% accaracy

Higher tDNA was found in patients with disease
progression to MIBC comgured to NMIBC recur.
mence

wDNA detected in 91% of patients with recurrence.
2.7 months befoee clinical detection

tDNA prior to NAC identified metastatic relapse
with 100% sensitivity and 98% specificity / tDNA
desaction was observable 96 days before imaging
signs

ABBACUS tral --ctDNA was undetectable i
paticats with stable discase and detectable in 83%
of patients with recurtence

ctDNA predictive of tamor progression before cys-
tectamy. 4 and 12 nwmiths afier surpery

wDNA presented a sensitivity of 91% with < 1% &l
pasitive results and detected recurrence carlier than
cysoscopy in 48% of the cases

Kq r:ﬂVA Cnmlmmg Tumor DNA, wNA Urinary Tumor DNA, BC Bladder Cancer, AUC Arca Under the Carve, OS Overall Survival, NAC

PFS

Cancer

gression Free Survival, MIBC Muscle Invasive Bladder Cancer, NMIBC Non-Muscle Invasive Bladder
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CONCLUSIONES

e La determinacion de PD-L1 en biopsias de CU se ha ido adaptando,
manteniéndose actualmente la determinacién en Nivolumab.

* No se necesita determinar la expresion de Nectina-4 ni de Trop-2.

e Pacientes en los que se plantea tratamiento con inhibidores de
FGFR (erdafitinib) es necesario el estudio molecular.

e HER2 se esta consolidado como una diana terapéutica en el
carcinoma urotelial, reforzando la importancia de su evaluacion
sistematica en la practica clinica. Habra una mayor demanda de
determinacion de HER2 en vejiga.
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