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CLINICAL PRIMARY TREATMENT! FOLLOW-UP RECURRENCE
STAGE
RT! to include para-aortic and ipsilateral iliac See Follow-up for Seminoma,
lymph nodes to a dose of 30 Gy (1-2cm) or 36 Gy — Taple 3 (TEST-A 2 of 3) -
(2-3 cm) -
or
First-line chemotherapyS: See Follow-up f i For recurrence, treat
r - -up for Seminoma, _ )
<3cm" — |BEP" for 3 cycles or EP for 4 cycles Table 3 (TEST-A 2 of 3) - 39cord|ng to Iexten(} of
or See Follow-up for Seminoma, isease at relapse
Nerve-sparing RPLNDYV:W (category 2B for 2-3 cm) —» Table 4 (TEST-A 2 of 3) or e
or 5 (TEST-A 3 of 3)
: See Follow-up for Seminoma
x,y > t
Stage Carboplatin + RT™Y (category 2B) Table 3 (TEST-A 2 of 2) -
na/ngh-a
_ First-line chemotherapy®: See Follow-up for Seminoma,
3-5¢m —> |BEPU for 3 cvcles or EP for4 cvcles —~ Table 6 (TEST-A 3 of 3)
FirstGIine chemotherapys:
< 1.bb, BEPY for 3 cycles (category 1) - . . . .
Good risk?®€ | op Post First.Line BEP = Bleomycin/etoposide/cisplatin
Stage EP for 4 cycles (category 1) Ch th - . . -
Ic, I — Maomcemont EP = Etoposide/cisplatin
' First-line chemotherapy*: and F?'.\Ilow-u (SEM-5)
Intermediate BEPY for 4 cycles (category 1, preferred) P
riskzbb or
VIP for 4 cycles
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Radiation therapy i AT\
30 Gy for stage IIA N AN
36 Gy for stage I1B Ny | |

Stage llAor |IB
n=94

Fig 1. Treatment portals used for trealment of stoge A and B seminoma.

‘

Classen et al. JCO 2003
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Toxicity
No grade 4-5

Disease Free Survival
Median FU: 70 months

Early Toxicities

—1
e 8-10%: Grade 3 Nausea
= 08 - —— csng | 6-10%: Grade 3 Diarrhea
(4 ] I
R Gy DFS IIA: 95% | - "o CSHA Late Toxiciti
A Gy DFS I1B: 89% ——CSIIA/B ate foxicities
DSS 100% 1 Skin hyperpigmentation

No secondary malignancies
0 12 24 36 48 60 72 84 96 108 120

Time after treatment [months]

Classen et al. JCO 2003
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Four cycles of cisplatin No. of Patients
25 mg/m?/d and etoposide Characteristic (N =72) %
Stage llIAor lIB (E400P) Median 32
N=72 Range 23-66
) : . Stage
z?i’élzrc::ectomy ortime Three cycles of cisplatin 20 IIA 18 25
P mg/m2/d and etoposide 100 1B 54 75
mg/m2/d for 5 days with Disease at start of treatment
weeklvy bleomvein 30m Metastatic on diagnosis 55 82
(BESO»(I)P);L g Relapse of stage | on surveillance 13 18

Garcia-del-Muroetal, JCO, 2008
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Median FU: 71.5 months

Table 2. Worst Toxicity by Patient

;\3 100 Grade 3 or 4 All Grades
T Toxicity No. of Patients % No. of Patients %
> 80+
E Granulocytopenia 9 13 27 38
J_') Thrombocytopenia 2 3 9 13
o 907 ——— Stage llA (n = 18) Anemia 1 2 4 6
:‘f Stage IIB (n = 54) Febrile neutropenia 8 11 8 11
& 40 Vomiting 6 8 33 46
= Mucositis 1 2 6 8
§ 5y PFS I1A: 100% Diarrhea 1 9 9 3
5 201 5y PFS 1IB: 87% Pulmonary toxicity 1 2 1 2
o ; — =
= P 14 5_year 0S: 95% Ez;nrp:heral neuropathy - - 1;1 12

0 24 48 72 96 120 144 Ototoxicity — - 2 3

Alopecia — — 72 100
Time (months) =

Garcia-del-Muroetal, JCO, 2008
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Clinical stage, No. (%)

Stage | with recurrence (1-2 cm) 27 (49)
Stage A O_r 1B Stage | with recurrence (>2 cm) 9 (16)
N:5.5, Po]sct-olrchlectomy Open RPLND Stage IIA 17 (31)
or time ot re apse Stage 1IB 2 (4)
LN <3cm; <2 cLNs —
No. of clinically enlarged lymph nodes, No. (%)
One 40 (73)
Two 15 (27)

Daneshmandetal, JCO 2023



SEMS: Results

Median follow-up: 33 mo

Estimated Survival (probability)
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Toxicities:
7% short-term
7% long-term (hernia, anejaculation)

Daneshmand et al, JCO 2023



Efficacy Comparison
| |population | MedianFU
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Radiation
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JOURMAL ARTICLE  ACCEPTED MANUSCRIPT

Secondary malignancies after treatment of testicular
germ cell tumors: a systematic review & meta-
analysis

Ahmad Mousa, MD 2, Ali Amiri, MD, PhD , Sanchit Kaushal, BSc,

Emma Wilson, MLIS, BHSc, Viranda Jayalath, MD, MSc, David-Dan Nguyen, MD, MPH ,
Isabelle Tan, BSc, Robert J Hamilton, MD, MPH

JNCI: Journal of the National Cancer Institute, djaf099,
https://doi.org/10.1093/)nci/djaf099
Published: 12 April 2025  Article history »

Mousa JNC| 2025
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* Radiation: 17 studies evaluating 44,135 patients

Standardized Incidence Ratio SIR
Study log[SIR] SE Weight IV, Random, 95% CI IV, Random, 95% ClI

Bachaud 1999 0.815365 0.325013 3.3% 2.26 [1.20, 4.27) —
Bokemayer 1993 2.018895 0.366457 28%  7.53(3.67, 15.44) e
Chao 1995 0.737164 0.548625 1.6% 2.09[0.71,6.13) —_——
De Gonzalez 2011 0.357674 0.124377 7.0% 1.43[1.12,1.82) -
Fatigante 2005 0.336472 0.267505 4.1% 1.40 [0.83 , 2.36) e
Glanzmann 1991 0.098034 0.27433 4.0% 1.10[0.64 , 1.89) ——
Groot 2018 0.647103 0.07494 8.0% 1.91[1.65,2.21) -
Hellesnes 2020 0.494696 0.060396 8.2% 1.64 [1.46 , 1.85) .
Horwich 1994 0.239017 0.164033 6.1% 1.27 [0.92, 1.75] -—
Horwich 2013 0.425268 0.04834 8.3% 1.53 [1.39, 1.68) .
Lewinshtein 2012 0.173953 0.049252 8.3% 1.19[1.08 , 1.31] .
Majewski 2005 1.266948 0.297654 3.7% 3.55[1.98, 6.36] ——
Milano 2021 0.122218 0.033764 8.5% 1.13[1.06 , 1.21) .
Steinfeld 1990 0.993252 0.483629 1.9% 2.70[1.05, 6.97] e
Travis 2005 0.693147 0.0374 8.5% 2.00[1.86, 2.15] .
van den Belt 2007 0.530628 0.07339 8.0% 1.70 [1.47 , 1.96) -
Wanderas 1997 0.457425 0.09681 7.6% 1.58 [1.31, 1.91] -
Total 100.0% 1.66 [1.43, 1.93]) ’
Test for overall effect: Z = 6.72 (P < 0.00001) 002 01 b 0 50
Test for subgroup differences: Not applicable Favours radiation Favours control

Heterogeneity: Tau? = 0.07; Chi* = 201,17, df = 16 (P < 0.00001); I? = 92%

Mousa JNC| 2025
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* Chemotherapy: 11 studies with 23,851 patients

Standardized Incidence Ratio SIR
Study log[SIR] SE  Weight IV,Random, 95% ClI IV, Random, 95% ClI
Bokemayer 1993 0.989541 0.583734 2.0% 2.69[0.86 , 8.45] 1
Fossa 2022 0.482426 0.115664 13.0% 1.62[1.29, 2.03) -e-
Fung 2013 0.357674 0.097606 14.0% 1.43[1.18,1.73] -
Groot 2018 0.81093 0.095072 14.1% 2.25(1.87 ,2.71] -
Hellesnes 2020 0.482426 0.077034 14.9% 1.62[1.39, 1.88) B
Milano 2021 0.231112 0.058741 15.7% 1.26 [1.12, 1.41] s
Powles 2008 -0.040822 0.572246 2.0% 0.96 [0.31 , 2.95) —
Travis 2005 0.587787 0.166821 10.4% 1.80[1.30, 2.50] —-—
van den Belt 2007 0.336472 0.216151 8.3% 1.40[0.92, 2.14) .
Wanderas 1994 1.568616 0.4211 3.4% 4.80[2.10, 10.96]
Wanderas 1997 0.277632 0.545945 2.2% 1.32[0.45 , 3.85) o
Total 100.0% 1.65 [1.39, 1.96] ’
Test for overall effect: Z = 5.79 (P < 0.00001) 002 01 p 10 s0
Test for subgroup differences: Not applicable Favours chemotherapy Favours control

Heterogeneity: Tau? = 0.04; Chi? = 38.80, df = 10 (P < 0.0001); I? = 74%

Mousa JNC| 2025
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* Randomized study of hormone therapy +/- radiation for prostate in
SPCG 7 study, median FU of 12.6 years
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. ) Aksnessaether IJROBP 202



. e
Proton therapy benefit? BMUC

12* Belgian Multidisciplinary
Meeting on Urological Cancers

Photon Plan

Haque PRO 2015



Toxicities during radiation therapy treatment.

Comparison: Proton vs Photon

PBT-Arm (n=11), % (n) XRT-Arm (n =44), % (n) P value®

Nausea and/or emesis 54.5 (6)

Grade 1

Grade 2
Diarrhea

Grade 1

Grade 2

Dermatitis (grade 1)
Dysuria (grade 1)

Fatigue (grade 1)

45.5 (5)
9.1 (1)
0

0

0

27.3 (3)

=

45.5 (5)

75.0 (33)
75.0 (33)
0

29.5 (13)
25.0 (11)
45 (2)
2.3 (1)

0

22.7 (10)

182

039

004

1.000
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PasalicInt J Particle Therapy 2020
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SAKK 01/10 — de-escalation of combined chemotherapy & radiation
Single arm Phase Il trial, n=120

Stage lIA 1x Carboplatin 3 weeks involved-node RT
: AUC7 30 Gy

Stage IIB 1x Carboplatin IS involved-node RT
) AUCT 36 Gy

“Importantly, the median planned target volume was ~25% of a typical, standard of care dog-leg
planned target volume, thus a 75% median decrease in irradiated volume.”

Papachristofilou et al, Lancet Onc, 2022
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Median FU: 4.5 years

. overall 3-y PFS: 93.7% . 3-y PFS stage llA: 95.2%
| (90% CI [88.5%, 96.6%]) i.| (90% CI[85.5%, 98.5%))

-~ 3-y PFS stage IB: 92.6%
| (90%CI[852%,96.4%)  _.

™ rom regnyaton (years)

*Primary end point (3y PFS) not met — lower limit Cl < 90%
Grade 3 or treatment related worse adverse events were mainly chemotherapy associated cytopenias (7%)

Papachristofilou et al, Lancet Onc, 2022
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* Radiation has long been a mainstay of treatment for IIA/B
seminomas

* Radiation, chemotherapy, and RPLND all have comparable
efficacy and low short-term toxicity

* Long term concern for radiation is secondary malignancies

* Radiation toxicities can be mitigated with advanced
techniques including proton therapy

* SAKK 01/10 demonstrated that low doses of radiation +
chemotherapy exhibit promise, possibility of investigating
other combinations (surgery + radiation?)
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