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Outline

e Role of PET-scan

* Role of miRNA



Key questions and challenges in germ-cell tumor

* How to ensure delivery of best practice for all patients ?
* How to cure more patients with poor prognosis metastatic GCT ?

 How to envision a reduction in treatment burden for reducing

significant long-term side-effects of therapies ?
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Classification of Metastatic seminoma

Stage grouping T L] M 5
Stage b pTis N MO 50
Stage | nT1-T4 MO M 5
Stage 14 |eT1 MO Mo [so
Stage 1B | pT2-pTd N Mo |50
Stage 15 Any pT/TE N Mo 51-3
Stage Il .A'ly pTITX M1-M3 MO |S%
Stage 1A Any pliTx M1 Mo 50
| Ay pTITX N1 MD |51
stage B Any pl/Tx N2 Ml 50
Ay pTITE M2 Mo 51
Stage NG Aty [TITE N3 WD |s0
Any pl/Tx N3 Mo 51
Stage 1l | Any pTITE Any M Mia |58
Stage A Aoy pTITE Ay N Mia 50
| Ay pTITX Ay N Mia |s1
Stage NIE Ariy pT/TX N1-NZE MO |52
Any pT/TE Any N Mia 52
Stage G Ay pTITH H1-H3 M [s3
Any pT/TH Any M Mia 53
Any pTITE Any M Mib Ay 5
N - Regional Lymph Nodes - Clinical
NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
N1 Metastasis with a lymph node mass 2 cm or less in greatest dimension or multiple lymph
nodes, none more than 2 cm in greatest dimension
N2 Metastasis with a lymph node mass more than 2 ¢cm but not more than 5 cm in greatest

dimension; or more than 5 nodes positive, none more than 5 cm; or evidence of extranodal

extension of tumour

N3 Metastasis with a lymph node mass more than 5 cm in greatest dimension

Clinical stage I|1A/B:

10-10% of seminomas

Rare scenario from a rare tumor



Why reducing treatment burden in metastatic seminoma ?

Compared to the 1997 IGCCCG figures, 5-year OS was substantially better for all
risk groups (n=2,451):

| Riskstatus | seminoma______ 5-y 05

Good risk Any primary site =95 %
and normal AFP, any hCG, any LDH (86% in 1997)
and NO Non-pulmonary visceral metastases
Intermediate risk Any primary site = 88 %
and normal AFP, any hCG, any LDH (72% in 1997)

and Non-pulmonary visceral metastases

Poor risk Does not exist

Gillessen et al, IGCCG, ASCO GU 2020



Limiting the risk of second cancers/ deaths

Danish cohort: 5190 men from 1984 to 2007

Cumulative Incidence of SMN, %

0 5 10 15 20
Time at Risk, y

No. at risk

Control group 51592 48335 36910 25591 14623
Surveillance 2985 2345 1738 1196 647
BEP 1432 1452 1114 768 440
RT 588 657 506 315 172
MTOL 86 152 105 65 7
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Kier et al. Jama Oncol 2016



Limiting the risk of second cancers/ deaths

Dutch cohort: 5848 men from 1976 to 2007
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How to proceed ?

1. Modifying the chemotherapy or radiotherapy in seminoma
- Use of carboplatin instead of cisplatin
- Reduction of dose and shrinkage of fields of radiation
- Reintroduction of retroperitoneal lymph node dissection
- Combination of two treatment approaches at reduced intensity.



#1 :Reintroduction of retroperitoneal lymph node dissection

PRIMETEST trial SEMS trial
Seminoma stage IIA/I1B Seminoma stage IIA/I1B
<5 cm lymph node <3 cm lymph node
Unilateral template Unilateraltemplate
Recurrence after carbo allowed Recurrence after carbo allowed

Survival after RPLND
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Hiester et al. Eur Urol 2023 Daneshmandetal. JCO 2023



#2 :combination of 2 therapies at reduced intensity

Phase Il Trial SAKK 01/10
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Papachristofilou et al. Lancet Oncol 2023



How to proceed ?

2. Use imaging to select patients



The use of Interim PET/CT ?

Observational study from Milan

* Advanced seminoma, n=70
e BEPX2
5 patients with missing PETSCT2 scan due b

e e rororas e | * Interim PET/CT
* BEPx3-4in 68 pts
Stage IA/IB Stage ICA

H E * EPx4in 2 pts
O O 0 ©o

PET/CTZ + PET/CT2 = PET/CT2 + PET/CT2 -
| CR () 14 CR (0] 1 CR [0} 5CR (0)
1PR (0] 11 PR 0] 19 PR {7) I5FR (1]
150 0] [oR1n] 150 () 1350{0)
BEL O RELDO REL & BFL 1
Negative PET/CT in 60% Negative PET/CT in 46%

Raggi et al, Clin Genitourin Cancer 2020;



The use of Interim PET/CT ?

1.004 1.004 T
0,751 |—1 0.754 _|—|
W o
E‘ a.504 E 0.50
rETETE PETAITZ:
5 Log-rank
0351 Log-rank G 0.251 09
p=0.0023 p=0039 PETICTae
0,001 0004
[u] B 12 18 2:4 M OM 42 43 B4 &0 1} [ 12 18 24 30 36 42 48 54 60
Time from first BEP cycle (months) Tima from first BEP cycle (months)
Mumber at risk Number at risk
PETCT2: 1 46 46 44 44 44 44 44 44 43 40 36 PETCT2 1 21 21 20 20 20 20 20 20 20 18 14
PETIET2¢ 1 24 21 X 19 19 1% 17 12 10 10 10 FETICT24+ 4 21 18 17 16 18 16 14 10 2 9 2
0 6 12 18 24 30 36 42 48 54 60 0 6 1z 18 24 a0 36 42 48 54 60
Time from first BEF cycle (months) Time from first BEP cycle (months)

PET/CT2 was significantly associated with relapse-free survival

Raggi et al, Clin Genitourin Cancer 2020;



The use of Interim PET/CT ?

A phase II study of carboplatin AUC-10 guided by
positron emission tomography—defined metabolic

response In metastatic seminoma

Jonathan Shamash ““*, Rizwan Syed °, Shah-Jalal Sarker °,
Naveed Sarwar °, Anand Sharma °, Katherine Mutsvangwa °,

Carike Coetzee °, Peter Wilson “, Gordon J. Rustin ©

Metabolic response assesment
after cyde 1 and overall radiological

Dhisease stage

24 2B 2C Total
response at end of treatment
Metabolic responss CR 9 12 0 21
at cycle | PR 4 I 11 26
Total 13 23 11 47
Owerall response CR I 18 3 32
PR-ve 2 3 7 11
SDewe O 1 1 2
Total 13 22 11 46

Metastatic seminoma, n=48

Carbo AUC=10

Interim PET/CT

2 or 3 addiotinal cycles following interim PET/CT
95.6% were progression-free at 2 years

Shamash et al, EJC 2019



SEMITEP phase Il design

Registration:

Metastatic seminoma

* StagellB, IIC, Il

* Good-prognosis (IGCCCG)
* Positive FDG-PET

* No prior chemotherapy

* No prior radiotherapy

Loriot et al, Eur Urol 2022

N EPx2

Standard chemotherapy

EP x 2

Positive —_ 4 EP (total)

A

Cycle 2, Day 17-20:

Interim FDG-PET

\

Carboplatinx 1

negative
& — AUC=7

De-escalating
chemotherapy




Study flowchart

v

Registration

v

Enrolled
n=102

W

99 patients withEP X 2
cycles

3 patients not evaluable

v

98 patients with early FDG-PET

Negative FDG-PET
N=71

N=67

v

68.4% (Cl 95%: 58-77)

\1, n=4 requested standard chemotherapy
Carboplatinx 1

\

1 patient died before early FDG-PET

Positive FDG-PET
N=27

v

EP X 2 cycles
N=31

v

Follow-up

Loriot et al, Eur Urol 2022



Progression-free survival

Median follow-up:

100%
% e, 33.9mo (95%Cl: 30.2—
80% 39.3)
60% EP x4 EP x 2 + carboplatin x 1
B (months) | PFS rate (Cl 95%) PFS rate (Cl 95%)
é 40% 12 90% (74.4 — 96.5) 95.4% (87.3-98.4)
24 90% (74.4 — 96.5) 93.8% (85.1- 97.6)
20% -
1- EP x2 + Carboplatin x1 36 90% (74.4 — 96.5) 89.9% (79.6- 95.3)
0% T I T
0 12 24 36
Months since treatment initiation
At risk
167 62 58 35
2 3 27 21 9

Loriot et al, Eur Urol 2022



Overall survival of evaluable patients

100%
80%
60%
2
5
7]
40%
20%
1: EP x2 + Carboplatin x1
2:EPx4
0%
0 12 24 36
Months since treatment initiation
At risk
1 67 64 61 kT
23 29 23 10

Loriot et al, Eur Urol 2022



Cumulative Incidence of neurclogic toxicity

Toxicity : cumulative incidence (Time to toxicity) of all grades

100% 100% 100%
log-rank p=<.0001 log-rank p=0.1318 log-rank p=0.7814

Peripheral neuropathy Ototoxicity Renal dysfunction

80%

80% 80%
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60% \ 3 60w g 0w
° 2
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20% [ EP x 2 + carbo é 20% i é 20%
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I N\ g " 8
0% C. 0% . 0% —
3 17 1 4 31 26 16 5 31
67 63 (1] 36
0 12 24 36 0 12 24 36 0 12 24 36
Months since treatment initiation Menths from diagnosis Menths since treatment initiation
Treatment EPx4 EP x2 + Carboplatin x1 Treatment EPx4 EP x2 + Carboplatin x1 Treatment EPxd EP x2 + Carboplatin x1

No patient developed cardiac toxicity

Loriot et al, Eur Urol 2022



Next step : EDEN TRIAL

ARM A
Boost 20-30 Gy

negative

Registration:

/\

Metastatic seminoma ARM B

* StagellA, IIB (<3cm) A Carbo AUC =7
* Positive FDG-PET

Cycle 1, Day 17-20:

* LDH<2.5ULN EP x 1
* No prior chemotherapy > Interim FDG-PET
* No prior radiotherapy

Positi
OSItIYE ARM C
Or lacking 3 EP

Pl: A. Flechon



How to proceed ?

3. Use biology to select patients



microRNA-371a-3p

MicroRNAs are small, noncoding RNAs that post-
transcriptionally regulate gene expression by binding to the
3’-untranslated region of target mRNAs, resulting in

MRNA degradation or translation repression

RISC’ s T

mc ’ RISC ’ Dicer

—ay= I I TargelmRNA—mIlm—

Cytoplasm il Unwind/
cleavage
/\ i miRNA-miRNA*

duplex

I

LIQUID BIOPSY SERUM ANALYSIS - TSmiR DIAGNOSIS &
_ ;ARGETS purification FOLLOW-UP
® Om'Rr;“’;R_lz'gé ig; using magnetic beads
(). NORMALIZERS quality control elevated serum miRs?
o] g ey
Oy ﬁ‘ﬂ quantification (RT-PCR) | o
@ normalization vl;( \
0
BLOOD ‘ -
VESSEL 9 ’

dRF Translational mMRNA cleavage g_ummo Pre-miRNA

repression

Nucleus

Pri-miRNA

.

TF >» miRNA Transcription
™ ™ o by Pol I
NI AN — 5 "

\

Exportin5/
Ran-GTP

\

53
Pre-miRNA

Shah et al. Life 2021

Non consensus about how to interpret positive
and negative miR371a results (PCR assay)

Gillis et al. Molecular oncology 2013



A brief history of microRNA-371a-3p in GCT

Identification of miR-371-373
and miR-302/367 overexpression
in all malignant GCT tissue types®

First detection of elevated levels
of miR-371-373 and miR-302/367
in patient serum at malignant
GCT diagnosis and decrease
with treatment®

Panel for malignant GCT serum
diagnosis refined to four miRNAs
(miR-371a-3p, miR-372-3p,
miR-373-3p, miR-367-3p)’

Confirmation of a fourmiRNA
serum panel for paediatric
malignant GCT diagnosis and
for malignant relapse*

Opening of prospective randomized
clinical trial AGCT1531 for patients
with extracranial GCTs, with
circulating miRNA end points’

Circulating miR-371a-3p alone
shown to have very high sensitivity
- and specificity for malignant
TGCT diagnosis’

Demonstration of potential cost
savings of adopting serum miRNA
quantification instead of CT scans
for follow-up of patients with TGCTs'

| Anticipated adoption of serum
miRNA quantification to
address current dilemmas in
TGCT management’




microRNA-371a-3p

A B
) 10,000,000 ﬁ ) 1,000,000 i . . .
= B Performance metrics for the miR371 a assay (to predict
+ L the presence of LN metatases in patients with [IA/B stage)
5 5
(n=26)
£ l . & /|
IO e eI e ) i e 3 (e aamh a1 et Sensitivity Specificity PPV NPV
c D (%) (%) (%) (%)
s e e —_— Overall 95.7 100 100 75
i M= oozt Clinical stage 91.7 100 100 67
i . £ o 1A
£ ] II ; o Clinical stage 100 100 100 100
g % 1IB
: w‘ ﬂ K I l PPV = positive predictive value; NPV = negative predictive value.
*  Expressedin >90% of GCT, correlate with the clinical stage and disappear with successful treatment
* Several studies found that miR371a is upregulated in germ cell neoplasia in situ, seminoma, and nonseminoma
apart from teratoma
L]

miR371a also correlates with clinical stageand response to treatment

- > Patients with negative miR371a might be managed safely with close monitoring using abdominal CT/MRI scans

Dieckmann et al, JCO 2019 Seelemeyer et al, Eur uro Oncol 2024



microRNA-371a-3p

AUC = 0.96

Sensitivity = 96%

Specificity = 100%

Positive predictive value = 100%
Negative predictive value = 98%

oy
2
& .

* miRNA outperforms CT scans and traditional biomarkers in the detection of viable GCT

* S1823trialto be launched to validate the clinical utility of miR371

* May be helpful to guide adjuvant treatment for high risk clinical stage| patients and to select patients for
RPLND in the post chemotherapy setting.

Nappiet al, ASCO GU 2020



Key trials in low volume seminma

SWOG S1823 (n=956) NCT04435756

Prospective observational cohort study
designed to establish the accuracy of
miR371 in detecting active germ cell
malignancy in early stage germ cell
tumor, primarily focusing on CSI
disease.

AGCT 1531(n=2059) NCT03067181

multi-arm phase Ill interventional study
comparing active surveillance, carboplatin-based
chemotherapy, and cisplatin-based chemotherapy
in low and standard risk pediatric, adolescent, and
young adult GCT patients.

Secondary outcome: to assess the utility of
miRNA-371-373 and miRNA-302



MiRNA371 : S1823 trial

GU Biobank testis cancer patients
N=298

Excluded:
58 with metastatic GCT

Excluded:
139 with unavailable blood
samples
Seminoma
N=44
CSI patients with available blood p -
samples for miR371 analysis Post-orchiectomy specimens
Whole Cohort (< 3 months from orchiectomy)
N=68
N=101 g
I | Nonseminoma
’____‘ N=24
Nonseminoma Seminoma
N=36 N=65

Nappiet al, ASCO 2023



MIiRNA371

S1823 trial

100+ )
s —— miR371 neg
= —— miR371 pos
g
e miR371 positive HR: 16.95
@ 507 (95% C1:2.117 t0 135.7)
3 **+4p<0.0001
[
Q
172
Q.
o
g o T T 1
0 40 60 80
Months
miR371 negative 60 38 25 1 0
miR371 positive 8 1 0 0 0

Se = 96% (95% Cl 85-99%)

Sp =100% (95% Cl 96-100%)
PPV =100% (95% Cl 92-100%)
NPV = 98% (95% Cl 92-100%)

Seminoma

=== LOH

== BHCG
80+ BHC

% 603
S == CTscan
@ 4 AUC 0.78 S
95% CI: (0.6469 to 0.9245)
p=0.0002
0
0 20 40 60 80 100

100% - Specificity%

Median Follow-up: 46 months

NCT03067181



MIRAGE study: first interventional study based on miRNA (in CS1 non seminoma)

Screening Surveillance Treatment

BEP x1

Key eligibility ~ Bleomycin 30 D1, D8, D15
N=50 Cisplatine 20mg/m2 D1-D5

* within 12 months Etoposide 100mg/m2 D1-D5

* 211 yo (pubertyacquired)

e Stage | NSGCT confirmed
o NED onCT scan

o 30 Surveillance

. Available tissue from (With iterative miRNA dosages)

orchiectomy for LVI status
(stratification factor)

mMiRNA -

Primary outcome : DFS ~ through 12 months Surveillance

Secondary outcomes : Qol, (With iterative miRNA dosages)
Cumulative chemo dose

Outcomes

Pl: N.Naoun



Considerations and future directions for miRNA

Standardizing methodology

* Serum separator tubes used in old studies vs Streck tubes in most recent studies
* Serum vs plasma extraction

* No consensus for a single reference miRNA and use of a combination of reference
miRNA would be better for normalization

Prognostic marker

High performance for detecting the prsence of viable GCT but limited data about its
prognostic value



Clinical applications

Potential for
* Detecting low volume metastatic seminoma
Not yet ready

* Monitoring response to chemotherapy

* Managing post chemotherapy residual mass



Conclusion

* There is no question of whether or not we should reduce treatment burden in GCT
* PET/CTis a good candidate to proceed in advanced seminoma

* The better understanding of seminoma biology may be helpful in the coming years
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