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_ vision _ _ A Geromica: analisidi insiemedi geni
Onefits al| sl patient centric A Transcripbmica analisidi insiemedi
transcrittiimolecoleintermediatragene e

MEDICINA DI PRECISIONE proteind

assistenza medica progettata /A Proteomicaadnalisidi msiemedi pratans {)i c
benefici terapeutici verso un particolare gruppo di pazienti A Metabobmica analisidi insiemedi metaboliti
attraverso la profilazione molecolare (prodottiintermedidi vari processtellulari.
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loro caratteristichenolecolar? - _
- Identificazioneprecocedellamalattia

- Selezionamiratadeitrattamentin stadio
Iniziale

- Valutazionedel residuominimo di malattia
- Prognosi

- Strategiedi sorveglianzanmirate
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AMPIAMENTE ACCETTATA " COMUNICAZIONE: PAZIENTI, CLINICI, CITOPATOLOGI E CENTRI
e . . MA N C A KRIFERDDIAGNOSTICI - -
STANDARD " UTILITA CLINICA: RISCHIO DI MALIGNITA
S—
"é . SEMISOGGETTIVA é é .ZONA GRIGIA
NARIABILITA INTEROSSERVATORE ): QUALITA E RIPRODUCIBILITA: MISURAZIONI DELLA QUALITA,
2%-50% " CORRELAZIONI CITO-ISTOLOGICHE, VALUTAZIONE

RIPRODUCIBILITA

"ééeéBASSA SENSIBILITé| VE E
NEOPLASIA DI BASSO GRADO " QI@ER&A. DATASET, NUOVE TECNOLOGIE, CONFRONTI
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NEven 1 f cytol ogy h
especially in lowgrade bladder carcinomas,
the high specificity and the inexpensive
nature of the equipment required, justify
performing 110
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Test

Variables

Method

Use in Clinical
Practice

Cost

Approval

Bladder
EpiCheck

DMNA methylation pattern
(15 genomic biomarkers)

F

:FR3 mutations an
epigenetic markers

RT-PCR

Diagnosis NA

(FDA/CE)

Yes

Urodiag (hypermethylation of PCR Diagnosis NA Yes (CE)
HS35T2, SEPTINY and
SLIT2)
FGFR3, TERT, HRAS
AssureMDX mutations, methylation of PCR Diagnosis MNA Mo
OTX1, ONECUT2, TWIST1
TERT promoter mutations - . .
1 .
UroMuTERT (C228T and C250T) PCR Diagnosis NA Mo
. TIetection o
. FGFR3, TERT and KRAS Yes
I ~ y . .
Uromonitor-V2 hotspot mutations qPCR NMIBC NA (FDA/CE)
recurrence
3,717 chromosome Yos
Urovysion aneuploidy and loss of FISH Diagnosis 200%,/ test .
(FDA/CE)
Ip2l locus

Mutations in 11 genes and

Uroseek® . NGS/SANGER Diagnosis 1000%/ test No
aneuploidy
- " Urine ctDNA - . P
uCAPP-Seq determination NGS Diagnosis NA MNo
Nuclear matrix protein Survelllance in Yes
NMP22 released by dead cells in ELISA combination 255 ftest =3 -
. . o (FDA/CE)
urine with cystoscopy
mem}:;:itzr:rived Surveillance in Yes
BTA . ) A ELISA combination 405 /test .
antigen released by cancer . o (FDA/CE)
) with cystoscopy
CE”_E-: 4 4
ADXBLADDER MCMS5 protein ELISA Survetllance; 525 /test Yes (CE)
Prognosis
10 protein biomarkers
. (APOE, ANG, A1AT, CA9, . . .
Oncuria ILS, MMP9, MMP10, PAI, ELISA Diagnosis NA MNo
SDC1, VEGFA)
. miR-200, miR-145, and .
miRMNAs miR-214 RT-qPCR Prognosis NA No

Journal of
Personalized
Medicine

Auxologico
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Review

Liquid Biopsy Biomarkers in Urine: A Route towards Molecular
Diagnosis and Personalized Medicine of Bladder Cancer

Matteo Ferro

1.t

, Evelina La Civita 2'+, Antonietta Liotti 2, Michele Cennamo 2, Fabiana Tortora >0,

Carlo Buonerba *5, Felice Crocetto *, Giuseppe Lucarelli 7", Gian Maria Busetto *, Francesco Del Giudice (),
Ottavio de Cobelli »1°, Giuseppe Carrieri °, Angelo Porreca 1, Amelia Cimmino '>*{ and Daniela Terracciano **

However while the EAU AUA/SUFU guidelines
recommendippertractimagingdependingn a

p at irsk)theyrecommend against the use of
noninvasive biomarkers for the initial evaluation

of ASM (AsymptomatidMicroscopicHematuria

Clinical, cystoscopyandurine cytologyarestill
considereasthegold standard for the
investigation ohematuriaandsurveillance

UCA-1, UCAI1-203,

LncRMNA UCAT-201, MALATI and RT-qPCR Diagnosis MNA Mo
LINCD0355
Cxbladder mRNA signature in urine Diagnosis
detect and (CDK1, MDE, HOXA13, RT-qPCR i 'g'll - NA Yes (CE)
monitor IGFBP5 and CXCR2) surverfiance
Xpert Bladder mRNA signature in urine Diagnosis
cancer detect (ABL1, ANXA1LD, CRH, RT-qPCR ) BROSLS, 1655,/ test Yes (CE)
surveillance

and monitor

IGF2 and UPKI1B)
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? frontiers Cubihed: 19 1
in Oncology doi: 10.3

Urine Biopsy—Liquid Gold for

Molecular Detection and Surveillance

of Bladder Cancer

Uttam Satyal’, Abhishek Srivastava® and Philip H. Abbosh "**

" Malecular Therapetics Program, Fox Chase Cancer Center, Philadelphia, PA, United States, # Division of Urologic
Oncology, Department of Surgical Oncology: Fox Chase Cancer Center, Philadelphia, PA, United States, ° Department of
Urology. Albert Einstein Medical Center, Elkins Park, PA, United States

€ é . l'urina puo essere una fonte di cellule tumorali

REVIEW
sember 2019

LIQUID BIOPSY URINARY
UTuC BIOMARKERS
IncRNA
TUMOR CELLS B S
,\‘(;;‘ D mRNA ¢ 3
N 7D PROTEINS
=0 g
mIRNA £ CDNA
NMIBC/MIBC &=

URINE SAMPLE

circolanti (CTC) piu ricca del sangue, in particolare ne / V
caso di carcinoma renale, prostatico e del tuatbieliale T%ﬁg;'ééffs

superiore e inferiore, perché l'urina scorre lungo quest.

organi

DNA libero cellulare ¢fDNA), RNA non
codificante, cellule tumorali esfoliate, proteine

Non c'e bisogno di personale medico qualificato, men
disagi per il paziente e si utilizza un volume di campio

—

molto piccolo
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AGGIORNAMENTO

DISTRIBUZIONE STANDARDIZZAZIONE

CELLULARE

Processo di implementazione e
sviluppo di standard basati sul
consenso con
assicurare la confrontabilita dei

risultati

|
SISTEMA

CLASSIFICATIVO

TEMPO
OPERATORE

OPERATORE-
DIPENDENZA
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1) CONCENTRAZIONE DEI CAMPIONI CITOLOGICI

2) LO STRUMENTO PRELEVA LOALI Ql .
CAMPIONE (1007 4000 MICROLITRI)CONTENENTE CIRCA

50.000 CELLULE CON CUI ALLESTIRE IL VETRINO.
3) DEPOSIZIONE CELLULARE IN STRATO SOTTILE
OMOGENEO,
CIRCOLARE DI 17MM.
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NEPHELOMETRIC SMART TECHNOLOGY (NST)

DETERMINAZIONE

(. = RILEVAZIONE [C] CELLULARE VOLUME IDEALE DI
RILEVAZIONE [C] FONDO CAMPIONE PER
LIGHT SOURCE PHOTORECEPTORS A LL E ST I R E V ET RI NO
MONOSTRATO
Fotorecettori "le Yy < N1 e
Flacone campione  mesm---"\ A SRS INT d
t N S Sy, o0
S~ “ 1.‘ - * X x 2 4
Sorgente ~‘7 TNy ‘.‘:;,,?. Y2y 2
luminosa Po_0h o ¢ 7 XOh-4h
> & A, e ¢ e, i~4 4
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Volume

Moltiplicatore:
N g
X15

X2
X3

@ X 4

X5

QUANDO I L CAMPI ONE EO6 PARTI COLARMENTE RI CCO DI M A
QUANDO I L VETRI NO E6 ADEGUATO MA PRESENTA POCHE C
FUNZI ONE MOLTI PLI CATORE EO&6 POSSIBILE ALLESTI RE UN
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VANTAGGI DELLA METODICA
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///’—\\-\ *N\ » P % A DISTRIBUZIONE UNIFORME DEL
//_ ] \\\ , "’ " " 2 . MATERIALE CELLULARE E FONDO PULITO
g j \ % )XV :
Bl - e o | A DETTAGLI NUCLEARI E CITOPLASMATICI

CHIARI; GRAZIE AL MINOR STRESS
MECCANICO S| MANTENGONO INTEGRI |
CLUSTER CELLULARI

A NON OPERATORE DIPENDENTE

A AZZERAMENTO NON ADEGUATI

A VOLUME RESIDUO SEMPRE NOTO COME IL
NUMERO MINIMO DEI VETRINI CHE SI
POSSONO ALLESTIRE (5)
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CORRELAZIONI

CITO-
BACKGROUND .

ISTOLOGICHE
AGGIORNAMENTO
STANDARDIZZAZIONE

DIAGNOSTICA

DISTRIBUZIONE
CELLULARE

Processo di
implementazione e
sviluppo di standard
basati sul consenso
con | 6obi ef
assicurare la
confrontabilita dei
risultati

SISTEMA
CLASSIFICATIVO

TEMPO
OPERATORE

OPERATORE-
DIPENDENZA
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The Paris System IDENTIFICARE IL CARCINOMA
for Reporting UROTELIALE DI ALTO GRADO
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RISCHIO DI CARCINOMA
UROTELIALE DI ALTO GRADO

PARAMETRI
CATEGORIE QUANTITATIVI E QUALITATIVI RHOM

A Non diagnostico A 30ML A 0-16%

A Negativo percarcinomauroteliale di alto grado A N/IC rapporto <0.5 A 8-24%

A Neoplasiauroteliale papillare di basso grado A Asse fibrovascolare A 0-44%

A Cellule uroteliali atipiche (AUC) A NIC rapporto >0.5 <0.7 A 2453%
A Sospetto percarcinomauroteliale di alto grado A N/C rapporto >0.7. Cellule atipiche <5 A 5994%
A~ Carcinoma uroteliale di alto grado A N/C ratio >0.7.Atypical cells>5 A 76100%
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CRITERI MAGGIORI
A RAPPORTO NUCLEGCITOPLASMA -
A IPERCROMASIA NUCLEARE ‘ ) ® _
A  IRREGOLARITA DELLA MEMBRANA NUCLEARE , ‘
A CROMATINA

o
. %,

pF 4

ML Zhang, Cancer Cytopathol 2016;124:669-77

CRITERI MINORI

A PLEOMORFISMO QUANTITATIVO:

A  DISMETRIA NUMERO DI CELLULE -
A NECROSI ATIPICHE “
A MITOSI
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NON
DIAGNOSTICI

NHGUC

CELLULE
UROTELIALI
ATIPICHE

SHGUC

HGUC

BASSO GRADO

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 -
2 0 0 0 0 0 1 0

1004 2139 4565 2002 1770 3431 2599 2854
(94%) (93%) (98%) (95%) (96%) (98%) (97,5%) (97,2%)
29 58 18 28 25 16 24 32
(2,7%) (2,5%) (0,4%) (1,4%) (1,4%) (0,5%) (0,9%) (1,09%)
19 39 40 32 17 20 35 31
(1,8%) (1,8%) (0,9%) (1,5%) (1%) (0,6%) (1,3%) (1%)
9 38 27 8 7 4 5 12
(0,3%) (1,7%) (0,6%) (0,4%) (0,4%) (0,1%) (0,2%) (0,4%)
11 6 3 21 9 14 1 5
(1%) (0,3%) (0,06%) (1%) (0,5%) (0%) (0,03%) (0,17%)
1068 2280 4653 2091 1828 3485 2664 2934

20364
(97,1%)

230
(1,09%)

202
(0,9%)

104
(0,5%)

70
(0,3%)

20970
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JLEEISHENE CELLULE UROTELIALI ATIPICHE (AUC):
for Reporting celluleurotelialinon superficiali,

rinary Cytolog
! non basali e non degenerate con un aumentato rapporto
N/C (>0.5)
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D144 Lo G681

The Paris System for reporting urinary cytology in
daily practice with emphasis on ancillary testing by
multiprobe FISH

Tatjana Vlajnic @ ," André Gut,"? Spasenija Savic," Lukas Bubendorf'

0,79 Abeoemal 8457 10200 Lororreal €373 =

Results The most frequently reported category was
NHGUC (n=3496, 89.7%), followed by AUC (n=178,
4.6%), HGUC (n=155, 4%, SHGUC (n=61, 1.6%),
ow-grade urothelial neoplasia (n=6, 0.1%) and other
malignancies {n=4, 0.1%). In the FISH cohort, 40/90
(44%) cases within the AUC category were FISH positive,
consistent with urothelial neoplasia. In the SHGUC
cateqory, 16/21 (76%) cases were FISH positive.

D54 Abrorral 3482



amic XXXI

CONGRESSO
NAZIONALE

ACADEMY IN TECNICHE DI LABORATORIO BIOMEDICO
S8 o - A v o '
K7 PV LR, .

. L ‘ -_' g 9 & e L)
¢ S T

. . AN PO
o, & o ol Vesie'®,
. > g2 - 9

& \

" ;‘.}:-" l. {GUN

S
v (

N\

ALIC

| N/C ratio >0.5 <0.7

‘ A

N/C ratio >0.7; Atypical cells>5

NHGUC
N/C ratio <0.5 ™
i \SHGUC LGUN
No asse fibrovascolare -
The Paris System N/C ratio >0.7; Atypical cells<5 Asse fibrovascolare
fO( Reporting A looi
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- Identificazioneprecocedellamalattia
- Trattamentimirati in stadioiniziale

- Valutazionedel minimo residuodi malattia
- Prognosi

- Strategiedi sorveglianzanirate

5 anni

-tassadi soprawivenza8ai 90%

-tassali recidivae progressiones0% e 20%
-tassddi recidivasimile NMIBC

-tassadi progression&a: 6%

-tassadi progression&1: 17%

-terapia BCG/chemiotherapi@ntravescicale

5 anni
-tassali recidivae mortalita50-60%
-chirurgiaradicaléterapianeoadiuvante

La citologia urinaria n e | | déllemeglicinadi precisioned al | 6 a | lakaprofianoaemolecolare



CONGRESSO | 2°/310TTOBRE2025  Auxologico
LAITIC é\ITIC XXXI NAZIONALE PALARICCIONE

Asoczion talana Tecnic ologis Groogs | ACADEMY  IN TECNICHE DI LABORATORIO BIOMEDICO | PALAZZO DEI CONGRESSI RICCIONE
-, HHS Public Access : :
ASC Author manuscript MUtat|onaIS|gnatUreS
" Nat Rev Dis Primers. Author manuseript; available in PMC 2024 July 02. APO B E C fam | Iy Ofcytl dl ne d eaml nases
P“\bqhzgjal:?;fl;zl;:‘jd;g] gg:. d0i:10.1038/541572-023-00468-9. (ApOIiPOPrOtein B mRNA Edmng Catalytic
Polypeptidelike) 60% of all single
Bladder cancer nuclectide mutations
Lars Dyrskjot'2, Donna E. Hansel3, Jason A. Efstathiou?, Margaret A. Knowles®, Matthew De|etI0nS Of Ch romosome 9: ""50%
D. Galsky®, Jeremy Teoh’, Dan Theodorescu39.10
1Department of Molecular Medicine, Aarhus University Hospital, Aarhus, Denmark. Act|vat| ng mUtatIOI'lS

FGFR3 80 30 1015 RAS-MAPK

&PI3K
PIK3C 40 20 20 PIK3 sign Inactivating mutations
:
ERBB2 <2 10- 1015 RAS-MAPK
15 &PI3K CDKN2A Cell cycle
ERBB3 <2 10 10-15 RAS-MAPK RB1 0 14 17 Cell cycle
15 &PI3K ;
TP53 4 24 48  Transcript
EGFR <2 <2 11 RAS-MAPK
Common activatina mutations &PI13K ARID1IA 11 27 25 Crom reg.
(1]
TERT 7080 7080 7080 Senescence —2° <2 10 1015 Celicyclereg.  PTEN 712 2030 50 Reg AKT
H- 1015 1015 1015 RAS-MAPK MDM2 0 5-15 5-15 Cell cyclereg. KDM6A 40 40 26 Crom reg.

KRAS &PI3K CCND1 <2 10 10 Cell cyclereg. ERCC2 4 24 18  DNA repair
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| UNC || Basal ’Luminal\
| MDA | Basal [ps3-ike | Luminal |

[LUND| Basal | UrolithinB | Infiltrated |Genitourinary| UroIithinA|

ITCGAH Neuronal ISquamous |Lumina|infitrated I Luminal |Luminalpapillary

EUROPEAN UROLOGY 77 (2020) 420-433

Platinum Priority - Bladder Cancer - Editor’s Choice

Editorial by Kenneth B. Yatai, Mark J. Dunning and Dennis Wang on pp. 434-435 of

A Consensus Molecular Classification of Muscle-invasive Bladder

Cancer

this issue

seormiac [ I T

Luminal Non- Luminal Neuroendocrine-
Class Name _ Specified (LumNS) il Unstable (Lumu) Stomeesich - like (NE-like)
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Differentiation N Basal Neuroendocrine
: FGFR3 + ' PPARG + ' PPARG + ) ' EGFR + | TP53-,RB1-,
°“:°9_°"'° PPARG+ | | E2F3+ ERBB2+ | i Cellcycle +
mechanisms CDKN2A- | | Genomicinstability | : |
: : Cellcycle + ‘ ] '
MiititiGiis FGFR3 (40%), '  ELF3(35%) ' TP53(76%), ! | TP53(61%), |  TP53(94%)
KDMB6A (38%) ! | ERCC2(22%) ! ; RB1 (25%) ' RB1(39%)*
L | TMB +, APOBEC + | ] :
' ! ! Smooth muscle | ! ;
' i i ] ' Neuroendocrine
Stromal infiltrate ! Fibroblasts - i Fibroblasts ! Fibroblasts - differentiation
- - | Myofibroblasts ' Myofibroblasts - (72%)
Immune infiltrate , . : B cells : CD8T cells 1
] H H 1 NK cells H
' : . ' i ' ' 1
Histology Papillary i Micropapillary | i i Squamous :
morphology (59%) |  variant(36%) | ' | differentiation (42%) | * 94% of these tumors
! i ' ' 1 present either RB1
] . ' . A ! mutationor deletion
Clinical T2 stage + ¢ Older patients+ : : Women + :
' (80+) ' ' 1 T3/T4 stage + '
Median overall 4 : 18 : 29 i 38 : 1.2 :
survival (years)
I Hybrid trimodal I I N-acetylcysteine I I Radiotherapy I I Immunotherapy Chemotherapy | Chemotherapy I
Immunotherapy
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Cancer Cell

Cancer Cell 30, 242, July 11, 2016

Comprehensive Transcriptional Analysis
of Early-Stage Urothelial Carcinoma

Jakob Hedegaard,' Philippe Lamy," Iver Nordentoft,! Ferran Algaba,? Seren Hoyer,® Benedicte Parm Ulhei,* Saren Vang,’
Thomas Reinert,” Gregers G. Hermann,* Karin Mogensen,* Mathilde Borg Houlberg Thomsen,' Morten Muhlig Nielsen,’
Mirari Marquez,® Ulrika Segersten,® Mattias Aine,” Mattias Hoglund,” Karin Birkenkamp-Demtroder,’ Niels Fristrup,’

SUMMARY

Non-muscle-invasive bladder cancer (NMIBC) is a heterogeneous disease with widely different outcomes.
We performed a comprehensive transcriptional analysis of 460 early-stage urothelial carcinomas and
showed that NMIBC can be subgrouped into three major classes with basal- and luminal-like characteristics
and different clinical outcomes. Large differences in biological processes such as the cell cycle, epithelial-
mesenchymal transition, and differentiation were observed. Analysis of transcript variants revealed frequent
mutations in genes encoding proteins involved in chromatin organization and cytoskeletal functions. Further-
more, mutations in well-known cancer driver genes (e.g., TP53 and ERBB2) were primarily found in high-risk
tumors, together with APOBEC-related mutational signatures. The identification of subclasses in NMIBC may
offer better prognostication and treatment selection based on subclass assignment.
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Associazione Italiana Tecnici Istologia Citologia Antonio Lopez-Beltran, Michael S Cookson,? Brendan J Guercio,’ Liang Cheng,“>®

Table 7 | Reported characteristics of the molecular subtypes of MIBC cancer and their treatment implications

Luminal Luminal non- Luminal Stroma rich Basal squamous Neuroendocrine-
papillary (24%) specified (8%) unstable (15%) (15%) (35%) like (3%)
Immunohistochemistry | GATA3, FOXA1 GATA3, FOXA1 GATA3, FOXA1 Vimentin, CK5/6, CK14, INSM1,
FGFR3, CK20, FGFR3, CK20, FGFR3, CK20, desmin, SMA Desmoglein 3, Synaptophysin,
Uroplakin 2 Uroplakin 2 Uroplakin 2 STAT3 Chromogranin,
(D56
Potential Low risk, FGFR3 ~ Response to ICI, Responseto ICI  Not specified Response to ICI  Response to ICI,
targeting inhibitors, low low sensitivity Sensitivity to NAC EGFR inhibitors,  combined
therapy sensitivity to NAC to NAC Cisplatin NAC chemotherapy
Additional terminology*  Lund Uro A Lund Uro C Lund Lund Lund basal- Lund small cell/
MDA luminal MDA p53-like genomically mesenchymal-  squamous and NE-like
TCGA luminal and luminal unstable like basal-squamous  TCGA neuronal,
papillary TCGA luminal MDA luminal MDA p53-like infiltrated/ UNC basal
UNC luminal UNC luminal TCGA luminal TCGA basal- Urolithin B
UNC luminal sguamous MDA basal
UNC basal TCGA basal-
squamous
BMJ 2024,384:e076743 UNC basal .

A Simple Immunohistochemical Panel Could
v_vC'CNBl HER-2 P53 Predict and Correlate to Clinicopathologic and

Molecular Subgroups of Urinary Bladder
Urothelial Carcinoma

Rania Makboul,' Hesham M. Hassan,' Abeer l{uf;li'\‘l Islam F. Abdelkawi,
Ahmed Abdelhamid Shahat,” Diaa A. Hameed,” Aiac .\lnr\'\'.‘ Tareq Salah,?
Rabab Ahmed Ahmed Mohammed'

Scientific Reports | (2.020} 10:9743
Assessment of Luminal and Basal

Phenotypes in Bladder Cancer

CharlesC. Guo™**, Jolanta Bondaruk™*?, HuiYao***, Zigiao Wang’, Li Zhang*, Sangkyou Lee’,
ial

June-Goo Lee’, David Cogdell’, Miao Zhang®, iang Yang®, ,
7 2

- e : _ Woonyoung Choi’, Peng Wei, Jianj ¢, DanT! A g ,
Clinical Genitourinary Cancer, Vol. 17, No. 3, €712-9 © 2019 | Colin Dinney®, Marek Kimme!®, John N. Weinstein?, David J. McConkey® & Bogdan Czerniak =
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