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Rationale

Compared to traditional RT, particle beam RT has dosimetric and

R A a8 aaAAAAAAAAAAAAABAEAN,
radiobiological advantages S0e S800000000000000¢
Normal
« Dosimetric hallmarks:

v favourable depth—dose curve:

= X-ray energy decreases exponentially with dose

» Hadrons deposit most of their initial energy close to the
end of the range (Bragg peak) within the tumour target

Dose (%)

T T T
0 5 10 15

Depth in tissue (cm)
MaNGb .

Durante M, Br J Cancer. 2019
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Rationale

 Radiobiological advantages : (Heavy lons,

v’ charged patrticles have a higher LET, which ensures a
higher relative biological effectiveness than
conventional RT

v’ they can mainly induce more serious damage (i.e.
oxidative stress, more DNA double-strand breaks) O Excitation

Low LET radiation

v DSBs are the most lethal, as an accumulation of e (X-rays)
misrepaired or unrepaired DSBs can lead to a massive PR
loss of genetic information and cell death o S&tT 0

i . 0 . ee*"

v Reduced dependence of fractionation and cell-cycle ue°**’Q A
stage S

v Reduced oxygen enhancement ratio (OER) in the
tumour
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EEE— Reduction of Lung Metastases in a Mouse ™
Teaching Case Osteosarcoma Model Treated With Carbon Ions 52
Pembrolizumab After Carbon lon Radiation " m.zwemiﬁe;:s m:.l.';':?::ﬁrs
Inhibition Therapy for Alveolar Soft Part Sarcoma Shows a — T o 1o Mt K oty Pomealor. P
Remarkable Abscopal Effect: A Case Report
Masahiko Okamoto, MD, PhD,""* Hiro Sato, MD, PhD,""
impC | Xianshu Gao, MD, PhD," and Tatsuya Ohno, MD, PhD™"
. /{/ (f [7 f World Journal of
L ALl Clinical Cases
& 'mGs s Camteses lnts ovalable e s sty S ey g
Qarv 5N Neoplasia L i
1ICD (CRT) El \?\ TFR Journal hammgagu: e sl e e Bystander effect and abscopal effect in recurrent thymic carcinoma
S treated with carbon-ion radiation therapy: A case report
rb-11 Optimal radiation dose to induce an abscopal effect by combining == Yan-Shan Zheng, ¥ He Zhang, Xao-Jan L, Thg-0hao e, Wer 2uo Chen, 160 Pan, Hong-1ii Chas, 130

carbon-ion radiotherapy and anti-CTLA4 antibody

A PGE2

EX

: . TGFp Li Sul’, Gang Guo', Jialing Wen', Wangcal Ren’, Kazuhiro Kakimi *@, Kensuke Osada *,
lmnst Akihisa Takahashi"®, Takashi Shimokawa * @
Harnessing radiation to improve immunotherapy: better
with particles?
Activation

2MARCO DURANTE, PhD and *SILVIA FORMENTI, MD

XXII ASSEMBLEA MaNGO | STANDARD TREATMENTS AND NEW DIRECTIONS IN GYNAECOLOGICAL CANCERS

Ligiu Ma "~ @, Yang Li", Yoshimitsu Sakamoto *, Lin Xie ', Saaya Suzuki *, Yukari Yoshida ",

Dreng e

advances

Aduamusn o Radianm Ccokagy (NCT) 3 330108

[T

Teaching Case
Abscopal effect in recurrent colorectal cancer
treated with carbon-ion radiation therapy: 2

case reports

Daniel K. Ebner BS **, Tadashi Kamada MD, PhD °,
Shigeru Yamada MD, PhD **
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Rationale
 Normal tissue sparing, higher dose to tumor
» Effectiveness to hypoxic and radioresistent tumors

* Ability to reverse tumor immune desertification and resistance

suitable for

« tumors close to radiation-sensitive organs (bowel, spinal cord, brain...)
» local recurrences after photon beam radiotherapy

* slow-growing tumors

* Oxygen-poor tumors

« “cold” tumors
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Gynecological Melanomas

= Vulva: 2.4-10% of all vulvar cancers
3-7% of all melanomas in women
Incidence: 0.48-1.4/1000.000 women
5-year OS: 37-50%

= Vagina: <3% of all vaginal cancers
0.4-0.8% of all melanomas in women

Contenes lists available at ScenceChrect

Gynecologic Oncology

journal homepage: www siseviar.com/lecate/ygyne

Review Article

Melanoma of the lower genital tract: Prognostic factors and
treatment modalities

im

Angiolo Gadducci **, Silvestro Carinelli ”, Maria Elena Guerrien *, Giovanni Damiano Aletti ©

* Depsarrmasy of (Rescad asred Egurivansnd Malicine, Dielion of Coneculngy end OBimeriy Usshersity of Pae, Mg iy
* Dovashet of Pehelngy i Lobmntery Medciie, Bernposs anuy of Oscology. AN Yuly
Dvpurrasir of Gyowcalge Swpey Bargpass hunney of Oscsbygy, Cuiveriity of Miae Milar, lty

Approximately 500 cases reported in the literature = Management based on data concerning

S5-year OS : 13-32%

= Cervix: extremely rare

approximately 80 cases reported in the literature

5-year OS: approximately 10%

gyn cancers & cutaneous melanoma

= Surgery is the treatment of choice (early
stages) —>surgical challenges (proximity of
bladder, anus rectum)

= CIRT is a promising alternative
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Gynecological Melanomas

1.0 — LC,n=37
= Retrospective analysis of 37 patients g/
» Median follow-up periods: 23 months (range: 5-103 months) os- 1%
for all patients and 53 months (range: 16-103 months) for
survivors " R e
o o
= 2.y LC 71% 5 i
8 041 |
a 29%
28%
0.2 L
S CTCAE v.4 Scoring 17%
g Grade 0 Grade 1 Grade 2 Grade 3 Grade 4-5 0.0~
Dermatitis/mucositis 2 18 14 3 0 T T T T T T T T Y
Genitourinary toxicity 28 9 0 0 0 0 12 24 36 48 60 72 84 9% 108
Lower gastrointestinal toxicity 17 14 6 0 0 Niibor ad ik Months after C-ion RT
RTOGEORTC Scoge |~
ik 7 14 5 @) @ (1
hefoael Grade 0 Grade 1 Grade 2 / Grade 3 Grade 4-5 é% g7; gg; §17; ((194)) ((182)) :5; :4; 24; :1;
Dermatitis/mucositis 28 9 0 PFS  (37) (18) (12 (8 (1) (5) @) @ (1)
Genitourinary toxicity 30 3 4
Lower gastrointestinal toxicity 29 5 3
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Gynecological Melanomas

Strata = All

» Retrospective analysis of 11 patients e -
« Total dose 68.8 GYyRBE
« Median follow-up 18 months (IQR: 8.7, 20.3)

=
i
1

« ORR :82%

« CBof 100 %

« 1l-yand 2-y LC were 100% and 86%

« Patients with an age >60 years seemed to experience a better
LC (p = 0.014) "

Local Relapse Fres Survival
3
&

=
1
n

0 1] 12 18 24 2D

Mumber at risk

A - 11 9 B b 2 1

Barcellini et al., Cancers (Basel). 2024



Gynecological Melanomas
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Contents lists available at ScienceDirect

International Journal of Particle Therapy

journal homepage: www.sciencedirect.com/journal/ijpt

Vaginal Mucosal Melanoma Cell Activation in Response to Photon or Carbon = m)
Ion Irradiation =

Alexandra Charalampopoulou (MsC)"*, Amelia Barcellini (MD)”", Margarita Bistika (MsC),
Giovanni Battista Ivaldi (MD)®, Sara Lillo (MD)’, Giuseppe Magro (PhD)’, Ester Orlandi (MD)™*,
Marco Giuseppe Pullia (PhD)”, Sara Ronchi (MD)”, Paola Tabarelli De Fatis (MSc)'’,

Angelica Facoetti (PhD)'

100 -
0.80
8 0,60
0.40

020

0.00
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Gynecological Melanomas e

Tract (CYCLE)
National Library of Medicine Rk O HOTSDS

toaensr © AL Nadan Comtar of Oucinged Hashrrdwregy

Iefermation prewided by © O

ClinicalTrials.gov -~

Patients Unresectable

Treatment 68.8 GyRBE in 16 fractions, 4 fractions per week

The primary endpoint of the study is to estimate 2-year PFS in patients diagnosed
with mucosal melanoma of the lower genital tract, treated with carbon ion radiation
therapy.

Secondary endpoints:

*Overall survival (OS)

*Toxicity according to Common Terminology Criteria for Adverse Events (CTCAE
version 5.0)

*Objective response rate (ORR) according to RECIST

*Evaluation of the association between the clinical-radiological response at 6 weeks

and the late response (> 6 months) Prelimi nary data
*Quality of life.
« LC=100%
« Late Toxicity: no G= 3
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Re-Irradiation

A 1-Year Local Control Procortion  Weight
Study Events Total with 95% C| (%)
Brabham et al. 2009 16 19 —+—ll— 0.84|064 0.98] 1517 .
Okazawa et al. 2012 7 15 _— 0.47]0.22 0.72] 13.50 °
Mabuchi et al. 2014 39 52 —i— 0.75|0.62 0.86] 21.6¢ 522 patlents
Mahantshetty etal. 2014 27 30 —— 0.900.76 0.99] 18.33
Huang et al. 2016 1 186 ——W—— 069044 090 13.95
Raziee et al. 2020 17 26 —— 0.65]0.46 0.83] 17.36 .
Overall ) s 0.7410.62 0.85] LO Cal CO ntrOI b
Heterogeneity: I = 68.88%. 1= 0.06, p=0.04 =7 — *— T v 1y: 74% (95% CI ’ 62_ 75)
B) : ;
2-Year Local Control Proportion Weight —_—

Study Events To Wit 5% Cl (%) v 2y_49% (95% CI ) 40' 58)
Brabham et al. 2008 g 14 —— 0.47[0.25, 0.70] 1573 — 0 ( 0 _ )
Okazawa et al. 2012 5 15 —_— i 0.33[0.11, 0.59] 1250 ‘/ 3y 48 /0 95 A) CI1 39 58
Mahantshetty et al. 2014 13 30 —— 0.43[0.26, 0.62] 24.60
Martinez-Monge et al. 2014 1 1§ +——— 073048, 093] 12.50
Huang et al. 2016 8 16 i 0.50(0.25, 0.75] 13.31
Raziee et al. 2020 13 26 + 0.50[0.31, 0.69] 21.37
Overall < 0.49 [ 0.40, 0.58] _ P .
Heterogeneity: I = 0.00%, °= 0.00,p =038 o © R 1k G3-G4 TOXICIty Rate:
c v  BT: 26%

) 3-Year Local Control Proportion  Weight
Study Events Total with 95% CI (%) v SBRT + Chemo: 20%
Gupta et al. 1999 7 15 — 0.47(0.22,0.72] 13.03
Brabham et al. 2008 9 19 — 0.47[0.25, 0.70] 16.39 v SBRT alone: <10%
Okazawa et al. 2012 7 15 _—— 0.47(0.22,072] 13.03
Mahantshetty etal. 2014 16 30 —H— 0.53(0.35, 0.71] 25563
Ling et al. 201¢ 8 1 ————8—— 0.73[0.42,096] 9.66
Raziee et al. 2020 9 26 —_— 0.35[0.17, 0.54] 2227
Overall ~E 0.4810.39, 0.58]

Heterogeneity: I” = 0.00%, ¥ = 0.00, p = 0.45 020 040 080 0B0

1.00
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Re-Irradiation

A

B

® l_”] e ——— — 5 GyE (range, 30-61.6 GyE; IQR, 11 GyE)

irradiated field

was 83.5%

-]

Freedom from Local Progression (%)
8
[ J

-

* Retrospective series of 29 cases treated with PBT - 49.2
Unresectable recurrence at the edge of the previously

« With a median follow-up of 23 months, 1-year local control

Table4 Acute and late toxicities graded by Common Terminology Criteria for Adverse Events, version 5.0

Acute toxicities Late toxicities
00 12 Y % ™ Grade 2, no. (%) Grade 3, no. (%) Grade 2, no. (%) Grade 3, no. (%)
N st rik Time from End of Relrradiation (Months) Genitow 1(3) 0 2(7) 0
Gastrointestinal 2(7) 1(3) 3(10) 1(3)
30 |18 9 3 | Hematologic 2(7) 2(7) 0 0
Skin 5(17) 1(3) 0 2(7)
There were no acute or late grade 4 or 5 toxicities. Acute toxicityrGQUFIIE reatnent or witiin 3 months; late toxicity: after 3 TITOTTS:

XXII ASSEMBLEA MaNGO | STANDARD TREATMENTS AND NEW DIRECTIONS IN GYNAECOLOGICAL CANCERS
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Re-Irradiation

(%) T  Retrospective series of 16 cases

100 17— 3yLC: 94%  medianfollow-up: o« Unresectable recurrence at the edge of the previously
. il e = - 37 months (3-104 months) . . .
— St Vi irradiated field
50 L L Lo Lo s - Median age 57 years (range=35-79 years)

« Median tumor size was 27 mm (range=14-80 mm)

60 . N =
3yDFS: 55% « Total dose range: 48-57.6 GyE
40 4
56 === Local control rate (LC)
=== Overall survival rate (OS) Organs involved GO Gl G2 G3 G4
=== Disease-free survival rate (DFS)
0 Gastrointestinal tract 14 2 0 0 0
0 12 24 36 48 (months) Urinary tract 15 1 0 0 0
Leg edema 15 0 1 0 0
Menthe alter treatuent Lower extremity nerve 14 2 0 0 0

RTOG/EORTC. Radiation Therapy Oncology Group/European
Organization for Research and Treatment of Cancer.
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Re-Irradiation

0.761

LRFS
=
&

0.251

0.0
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Strata Al

v" Critelli, Pezzulla et al Gyn Oncol. 2023 2 1y= 74%; 2y=49%
v Pollock et al Adv Radiat Oncol. 2023 - 1y= 83,5%
v' Shiba et al Anticancer Research 2017 - 1ly=94%

1y 95%
2y 73%

0

MNumber at risk

iz

24 k]
months

28

10

LRFS

0.251

0.004

Strata =+ CIRT

==

1y 92%
2y 55%

2=

Radioresistant tumors
Higher volumes

PSW
0 1z 24 i % 45
Number at risk
16 7 2 1 1
No G> 3 AEs

LRFS

1.00

0.754

0.50

0.251

0.004

Strata FT

1ly-2 'y 100%

Radiosensitive histotypes
Lymph Nodes

1] 12 24
months

Number at nsk

12 3 2

nR
MaNGO

Barcellini et al, presented @ESTRO 2025 and under review
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Oligoprogressive / Oligorecurrent

Contents lists available at ScienceDirect

& ) Clinical and Translational Radiation Oncology

- ¥ ‘
ELSEVIER journal homepage: www.sciencedirect.com/journal/clinical-and-translational-radiation-oncology

Original Research Article

The first real-world study on the role of carbon ion radiotherapy for
oligo-metastatic, persistent, or recurrent (MPR) ovarian/fallopian
tube cancer

Amelia Barcellini *™ ", Kazutoshi Murata“’, Giulia Fontana °, Alessandro Vai°,
Chiara Cassani “#, Fabio Landoni ", Laura Deborah Locati ', Francesco Raspagliesi’,
Simona Secondino “, Mattia Pecorilla’, Shigeru Yamada ©, Noriyuki Okonogi “™?,
Ester Orlandi ""*

« 26 women (58% Asian and 42% Caucasian), for a total of 36 lesions, underwent CIRT for RR-OSC
« 21 patients were radiotherapy naive, while 5 patients received CIRT for re-irradiation

« Median total dose of 52.8 GyE (range:39-64 GyE)

XXII ASSEMBLEA MaNGO | STANDARD TREATMENTS AND NEW DIRECTIONS IN GYNAECOLOGICAL CANCERS
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Oligoprogressive / Oligorecurrent

Strata =+ Al

7 T e, L After a median follow-up of 13 months (6-193 months)
gor .| « 1-year LC:92% (95% Cl: 82%- 100%)
s « 2-year LC:83% (95% CI: 65%-100%)
.g-ﬁ.&ﬁ'
pal
Eh Macchia G et al . Oncologist. 2020
N 2-y LC 81.9%
I : = 2 ® « 17 lesions (47%, 95% CI: 31%-64%) achieved CR within 1 year
Mumber at risk * OR rate was 97% (95% Cl: 92%'100%)
Al 36 28 19 10 9 7 Macchia G et al . Oncologist. 2020
OR rate: 89%
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Oligoprogressive / Oligorecurrent

 Clonogenic Survival

OVSAHO OVCARS8 COVv362 OVCARS3

1:— — e i 1:_ 3 1—.’—‘\7‘\

H ’ - o : 2 ¥ . : H T i 2 T :_'"—'#f::-;;:_r &
| | tlh\ E N § i “\-‘"'“\.\.t £ | SO

L et \T = - * B bt S — ;
:6}' 2:1’ éé. S x ) 3 2 4 o_'_; 'l" é ‘‘‘‘‘‘ : OA“;l“é‘..é““lA“‘é‘
Dosa IGv] Dose [Gy] Doss [Gy] Dose [Gyl
BRCA2 mutated Methilation BRCA1 BRCA1 mutated BRCA WT

XXII ASSEMBLEA MaNGO | STANDARD TREATMENTS AND NEW DIRECTIONS IN GYNAECOLOGICAL CANCERS

Barcellini A. et al. —International Journal of Radiation Biology in press



Oligoprogressive / Oligorecurrent

Metastatic processes 1) invasion assay

OVSAHO OVCARS COV362 OVCARS3
OVSAHO OVCARS COV362 OVCAR3
100% 100% 100% 100% ——
80% 80% ok 80% - “"""“"“'-’o
60% 80% - _ e
40% 40% 40% 40%
20% 20% 20% 20%
ol Pholons =@ =Profons  sese=Carbon lons @ oPhotons =@ =Protons s Carbon lons s P e i Eons: bt iban one L% Pholons =@ =Protons ==#==Carbon lons
o 2 4 6 = 2 4 8 0% = = = ™ 2 4 6
BRCA2 mutated Methilation BRCA1 BRCA1 mutated BRCA WT
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Oligoprogressive / Oligorecurrent

Metastatic processes 1) migration assay

OVCAR3
OVSAHO OVCARS cov3ae2 100%
100% 100% 100% o,
i T NP O
80% Se-aood
80% s 80% . 80% i A
o~ "'-.,. . S “tee, 60%
60% e 60% = 60% 328
- ¥
40% 40% 40%
20%
20% 20% 20%
o Photons =@ =Protans ==a==Carbon lons
<% Photons =@ =Protons e=s==Carbon lons “ 0 Photons w8 =Protons ws==Carbon lons ol Photons =@ =Protons ==e==Carbon lons 0%
2 4 6 2 4 6 2 4 6
BRCA2 mutated Methilation BRCA1 BRCA1 mutated BRCA WT

_ [ |
\ ™ | |

I A W
MaNGOD
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Oligoprogressive / Oligorecurrent

iy Besian enccefiic prospecive phese sy [ inclusion Criteria

Patients Oligo-recurrent, persistent, progressive gynaecological tumours with the Patients = 18 years of age and Karnofsky Index = 70
exclusion of squamous/adenosquamous histologies * Histological or radiological diagnosis of oligo-recurrent, persistent,
. , . progressive gynaecological tumours with the exclusion of
Treatment 48-52.8 GyRBE in 12 fractions, 4 fractions per week (LEM or MKM) squamous/adenosquamous histologies
» oligo recurrent, oligometastatic and oligopersitent gynaecological in
an otherwise well-controlled disease status (Up to five
synchronous lesions, any site of disease)
* Exclusion of salvage surgery or other local therapies in a
First endpoints multidisciplinary tumour board
« achievement of complete response (CR) PER LESION BASIS! « Patients previously treated with photon beam RT or
Secondary endpoints: hadrontherapy can be enrolled.
Endpoints «  Objective response rate +  Possibility to perform surgery to space the intestinal loops, in case
. 12 and 24 months- actuarial LC, PFS and OS of close distance between the intestinal tract and tumour.
. Toxicity (CTCAE version 5.0) L | needgd ’I spacer iln( .biocompatible matelrial (i.(;.)silicon,bgoriteé) or
. anatomical material (i.e. omentum, muscle patch), non-absorbable.
Symptoms control and QoL + DICOM images of the previous treatment plan availability in case of
re-irradiation
*  Written informed consent
+ Patients ability to understand the characteristics and consequences

of the clinical trial
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Gynecological ACCs

ACC adverse characteristics

Molecular determinants

Biological rationale of CIRT

[Tumor antigenicity
lmmunosurveillance escape

Immunotolerant
microenvironment

|Hypoxia

Stemness

Autophagy
|Perineural invasion

[Tumoral heterogeneity

Low TMB

/' PD-L2 and HLA-G expression

\ ICAM-1 expression

\. CD1a and CD83 infiltrate

\. MDSC and M2 macrophage infiltrate
T-cell exclusion phenotype

/' HIF1a expression

VEGFA-mediated vascular mimicry

/" HSP27 expression

/" Brachyury expression

VEGF A, Nodal, Lefty, Oct-4, Pac6, Rex1, Nanog
ATGS, 4A, 5, PIK3R4, MAP1LC3B

BNDF/TrkB; CCLR/CCRS5; NGF/TrkA

Biphasic tumor: ductal and myoepithelial components
Molecular heterogeneity within/between primary tumors and metastatic
disease

/' tumor immunogenicity
/' ICAM1

/ DC

\. M2 and MDSC

/' proinflamattory cytokines

/ CD8, + NK

low OER

\ tumorigenesis and angiogenesis

Anti-tumor response on radioresistant tumor cell lines

\ migration, invasion, adhesion

\ cell mobility

\ integrin expression

Anti-tumor response + independent on tumoral
heterogeneity

The rationale to use CIRT for ACC management is based on immunological, molecular, and pathological considerations, despite the fact that no in vitro or preclinical study have specifically
evaluated CIRT irradiation on ACC celllines; CD, cluster of differentiation; DC, dendiritic cell; HIF1a, hypoxia-inducible factor 1a; ICAM-1, intercellular adhesion molecule 1; MDSC, myeloid-
derived suppressor cell; NK, natural killer cell; OER, oxygen enhancement ratio; TMB, tumor mutational burden; VEGF, vascular-endothelial growth factor.
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Gynecological ACCs

Oncology

Oncology
DOl: 10.1159/000506485

Adenoid Cystic Carcinoma of Bartholin’s
Gland: What Is the Best Approach?

Amelia Barcellini* Angiolo Gadducci® Concetta Laliscia® Sara Imparato?
Viviana Vitolo® Lorenzo Preda®¢ Francesca Valvo?

Cancer Management and Research Dove

3 CASE SERIES

Bimodality treatment of patients with pelvic
adenoid cystic carcinoma with photon intensity-
modulated radiotherapy plus carbon ion boost:
a case series
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Cervical Adenocarcinomas

The specimens were collected at least 4 weeks before CIRT and
after 12 GyE ( 4 fractions) 1 week after starting CIRT

B
100% - McNemar test, p=0.046
80% - Eergy
Positive

60% -

et [Pre-CIRT Post12Gy-C  n
Negative Negative 10

20% Negative Positive 8
Positive Negative 1
Paositive Positive 14

0% 1
Pre-CIRT | Post-12Gy-C
Fig. 2. PD-11 staining and changes in PD-L1 status pre-CIAT and post-12Gy-C. (A) PD-L1 staining with a membranous pattemn. (B) Negative PD-L1. {C. D) PD-L}

staining of specimens from the same patient before CIRT (C) and after 12 Gy of CIRT (D). The inset at a higher magnification. (E) Change in PD-L1 status pre-CIRT
and post-12Gy-C.

CIRT, carbon-ion radiotherapy; PD-11, programmed cell death-ligand 1.
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Cervical Adenocarcinomas

A

§ D
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Log rank test, p=0.685
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1.0+ Log rank test, p=0.052
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Time (mo)
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C
1.0 Log rank test, p=0.321
0.8 - Group | (positive-» positive, n-14)
A *=* Group 2 (negative->positive, n-8)
' Group 3 (negative-»negative, n-10)
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7]
(@]
044 = 1.
0.2‘ ............. .‘ ..-‘
0 50 100 150 200
Time (mo)
No. at risk
Groupl W 6 3 0
Group2 8 3 2 2
Group3 10 3 2 2

Patients with positive post-12Gy-C PD-L1 expression had a longer PFS than those with negative PD-L1

expression

LC and OS between the 2 groups showed no significant difference
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CLINICAL INVESTIGATION

Carbon-lon Radiation Therapy for &
Adenocarcinoma of the Uterine Cervix: Clinical ‘
Outcomes of a Multicenter Prospective

Registry-Based Study in Japan (2016-2020)

Kazutoahi Murata, MD, PRDL* Noryuki Okcoagy, MD, PhD.* Ken Ando, MD, PhD. - Kesuke Tsuchida, MO, PhD,
Kace! Fukunishi, MD," Daisuke Ie, MD, PhDD, Yoshiaki Otwama, MD, FhD,* Masau Wakatsukl MD, PR,
Munetaka Takekuma, MD. PhD," Shingo Kano, MD, PhD,™ and Tatsuya Ofina, MO, PHO

Cervical Adenocarcinomas

Table4 Comparison of outcomes of radiation therapy for adenocarcinoma of the cervix or adenosquamous carcinoma of the uterine cervix

Median follow- Stage distribution Late toxicity >
Author (y) et No. of patients up (mo) Study design stage [-II/III-IV Treatmer 2-y OS (%) 58y OS (%) grade 3 (%)
Rose et al’ 182 N/A Retrospective, multi-institutional 75%/25% CCRT 58 45 N/A
(2014)
‘ Chen etal® 35 59 Ret tive, multi-institutional 74%/26% CCRT 73 41 22
1‘01 e (n:42) (ZOCII;)C I'OSPC'C Ve, mi st (4}
Iw | Huang et al'* 148 50 Retrospective, single-institutional 79%/21% CCRT 68 47 6
08 L (2011)
T Niibe etal®” 61 N/A Retrospective, multi-institutional 0%/100%" CCRT 41 20 13 (including
| L_..x (2010) grade 2)
f 0.6 : Yin et al™ 30 40 Retrospective, single-institutional 67%/33% CCRT 63 46 3
(2018)
? 04 2-year (95% CI) Ivzl:)yza;aka etal” 71 37 Retrospective, multi-institutional 51%/49% CCRT, IG 70 50 N/A
OS: 97.5% (92.7-100.0%) e
| —0S LC: 80.9% (66.9-94.8%) Wakatsuki et al"”’ 58 38 Prospective, single-institutional 34%/66% CIRT alon, 66 38 2
0 e DFS: 64.3% (48.1-80.4%) 201
: Okonogi et al" 31 30 Prospective, single-institutional 65%/35% Chemo-CI 88 N/A 6
L (2018)
o s ! , . i Okonogi et al™” 55 68 Retrospective, multi-institutional 67%/33% Chemo-Cl 71 8
0 12 24 36 48 60 (2021)
—— Months after treatment This study 4 24 Prospective, multi-institutional 62%/38% Chemo-CI N/A 7
'OS 42 12 20 9 2 Abbreviations: CCRT = concurrent chemoradiation therapy; CIRT = carbon-ion radiation therapy: IGBT = image-guided brachytherapy; N/A = nota No. = number; OSE- overall survival
LC 42 29 14 3 2 A comi dage D
DFS 42 28 10 4 1

Murata et al Int J Radiat Oncol Biol Phys. 2025.
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Barcellini et al under review




Cervical Adenocarcinomas
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Conclusions

Hadrontherapy appears to be a safe, effective and feasible treatment
method, which has shown advantages over photon therapy

Preclinical studies are crucial

« RCTs (maybe for ROC?) are unrealistic >the development of clinical
registries might help to elucidate current uncertainties

« National and International multidisciplinary cooperation is of utmost
importance to make a step forward

MILANO 26"-27"-28" June 2025

IT'S A LONG WAY

TO THE TOP

IFYOU WANNA
ROCK ‘N’ ROLL




‘True progress is when the advantages of new technology are available for all”
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