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Phase 3 trial - PBT vs. TACE

* 76 untreated patients (36 PBT, 40 TACE)

* Within Milan or San Francisco criteria

* Child Pugh A/8 !
* 70.2 Gy in 15 fractions ‘
* Breath hold !
* CTV=GTV+1cm

e PTV=CTV+05cm

* TACE [+ Costof teatmen alone
. + TACE mean $24 445
* Repeated until complete response or lack of |« PBI mean $23920
efficacy |
It

Cost of treatment + hospilatizay
« TACE: §35484
« PRI mean 25410

* Primary endpoint 2-yr 0S
* 65% TACE vs. 68% PBT (p=0.80)

Uver < gray
Other s tes: bock

1500

e o et 0 O

Phase 3 trial - PBT vs. TACE

Proton therapy for liver is more common in

Asia

* 159 patients w/ >§ cm HcC

0 FRton (NG 105! photon s 8e;
Crbad B0, proton ¥4.2 Gy photon 67.3¢ -
A Pretonsn P A ~ 0RO e
T~ e e ‘
i P i
E}\ { i \ |
L8 i
{ I A L J -
F = ce )
ey | 15\ 1
19\ DA ISR
[P — P

~ | * 72.6 GyE in 22 fractions

|+ CTV=G6TV+0.5¢m

© 4 v visGy: 16.5-51.0%

* 22 patients w/ NLV <800 cm*
* Median NLV 783.8 cm3

* 66 GyE in 10 fractions

* Median non-irradiated NLV 391.2 cm?
* VOGY: 35.6-78.4%; .

Large HCC - Proton vs. photon (Taiwan

experience)

Small normal liver volume (Taiwan

experience)

CcT numblr-!o-_.sP;ngﬁbr.gljg] curve

SPR: Stopping-power
(physical quantity needed proton
dose calculation)

i8 ¥
" l
a HLUT: Hounsfield Look-Up Table
g u l (et number-to-SPR conversion curve)
A3
1

[ re—r—
o Fiind catoraton cve |

3 AN 2 0 WE WO IO WD 1280 eseo

CT pumber (HUY

Dr. Vicki Trier Taasti 2 4~ 424 CT and

DECT commissioning for SPR calculation

CT number-to-SPR calibration curve




| ‘Consensus gUIde on HLUT speC|f|cat|on

Aim:

Step 5:

? HLUT
specficati

¢ SPR

-
measurements for | -
i, ¢ Meadired SOR
phantom inserts [
far pasnioni

¢ 5PR calculation g : A aserts
for tabulated & 0« Beamhardening
1 human tissues o B cific H  HLUT accuracy
) R »0ne orseveral
B HLUTS

Consensus guide on HLUT specification
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& ARE FE—F AR RAE R AL YT A 6 R - M &) IMPT SIB vs. VMAT
SIB & > RTOG 1308 .7 2023 4 9 A st mi8 % @ #£3F 330 £ &4 » BIABHT £
2027 4 -

RESBBANIR G ER - RES B A A R TARNE K R F R o
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ASTRO/PTCOG Joint Plenary Session
Breast Cancer Shannon MacDonald, MD,
FASTRO, FACRO

Patient that May Benefit Most

* Advanced disease - .

¢ IMN involvement (R or L snded)
¢ Cardiotoxic chemo -

* Young age
¢ Permanent implants”
* Poor cardiac anatomy
« Left medial tumors (or Right)
* Pre-existing cardiac disease
= Decreased arm mobility
* Predisposition for additional cancers
* (P53 mutations)

Partial Breast Irradiation: Photon, Proton, or
Bra_chytherapy

* Multj-Center Non-Randomized Trial
* 21.9 Gy(RBE) 3 fractions; 21 for brachy

* >50 years, node neg, < 2.5 cm, ER+ IDC or
DCIs BCT

* 161 patlents 2015 2017

@ 5 years median follow up 98% LRFS, no -
grade 3 toxicities proton or photon (2
‘brachy), adverse cosmesis by nurse, digital-
photo, and patient assessment are 5.7%,
5.6%; 5.2%.

" Mutter et al, iiIROBP, 2025

Patient that May Benefit Most

Partial Breast Irradiation: Photon, Proton, or

Brachytherapy, Mutter et al, IIROBP, 2025
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Gy(RBE) fractions with or without a tumor bed boost

Both arms: Breast/chest wall
Age and nodal radiation with
(<65 vs 265) internal mammary node
treatment
Cardiovascular risk
(0-2 vs > 2 risk factors) Arm 1: Photon Therapy*
Surgery ;
(mastectomy vs Arm 2: Proton Therapy*
lumpectomy)
Treatment Laterality
(right versus left)

*Pragmatic dose specification: 450 Gy(RBE) to 50.4 Gy(RBE) in181020

COMPRO Hypothe5|s and Objectlves

. Hypothesls Comprehenslve RNI to the breast/chestwall and reglonal
LNs with PBS-PT delivered with a hypofractionated regimen results in
‘fates of acute and Iaté grade 3 or worse tregtment-rélated skin and
soft tissue toxicities that are non-inferior compared with rates |n PBS-
'PT using convéntionally fractionated regm'ie’ﬁs

* Primary Objectwe To determine if the 2-year rate of CTCAE v5. 0
grade 23 treatment-related skin and soft tissue toxicities with
comprehensive nodal irradiation for breast cancer using
hypofractlonated PBS-PT is non- -inferior to PBS-PT

* Accrual Goal: 276 patlents

Courtesy of Isabelle Ctiml, MD

RadComp Study Schema

COMPRO: Hypothesis and Objectives

Neck Oropharyngeal Cancer
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Phase 111 Trial of IMPT vs IMRT for Head
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Gastrostomy Tube Dependency (PP)

Health state transitions are specific to each

arm

The PO1 Trial - Long-term Outcomes

Su, Tingshi et ol ASTRO, 2028
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Deep Learning Model and Features Selected

- Clinical factors -
> >Age
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The PO1 Trial - Long-term Outcomes Deep Learning Model and Features Selected

RTOG 1308

* Completed enrollment 9/2023 with total 330 patients, waiting for data mature (2027)

* Sociodemographic Factors of Proton Therapy Accessibility in NRG Oncology Trials of Locally
Advanced NSCLC - Brad Hoppe

i
1

e

o 82
a1 i
5o

.88 33
s25 3

..... J—‘ % S
f ,“ff./’:r‘."»' £ ':’ Ay Al } S
pl s

RTOG 1308

FLASH-CAR Radioimmunotherapy for Brain Tumor > & & — @8 & ATk L4

AR W R T RAR
1. RBEMBEFHFAMN > FLASHRT T A 8 R/ MORE » & ok ta ity i3 MAv g o 335
RE CLAE I A REIE %k m e (4o T fmfodfo B ARG W) 6952 » 3R VI REE % 7% 4m

Jo (o AE M T ) g -

2. RBRMERT > SHERNBH TS TRBIERE &8RRI » BRAKRE
Ao R HUR » HE MR BTE X0 KR A S IR AT o

3. B % H] » FLASH RT =T g MR 88988 3% S04 %ok dpl » 38 AT sh 4k S vk 0 — 18 IR
TE & o B RTRA BN D L8 A R0 RIELE -

4. R REARE HAﬁmTTﬁéﬁ% ik (Jo CART 4o fin ik 2 7% 40 5 253 4]
B BAEA > BB LB YREE RRIEE RBRERERRERR S EHRLE -

5.ﬂﬁ%ﬁ%ﬁ’ﬁu&%ﬁ@%&ﬁ%’ﬁA$mTW%ﬁ£%%£ VLA A=k 7S A
ORI BEB AR REXNRRGEYN - BV RRBALY NS E 4 (YiFan,
MD, PhD ) iE 3%/ 74t 4% 1878 69 FLASH-CAR 24t %8 e sE 5, o 546 4| 3 ik 454
T FLASH %4tk (AR BB B R ARG NRBEIES) 82 CART @ik o ghik
SR ARDEBREQOHERRL AR REAKOHEREEERA& %4
BT RRR TRIEB G RO ER R > BB RMIGHEREB LU E &AL RS T TR
B e

FLASH-CAR # 4 %05 ity 8 3 %
1. FLASH %4tk ¢

o ARBHAE|EHR  FLASH M4 L AR G805 S 3T ey B & 28k a 4 -
BAE T IR VT AEAE A AT H BT e i 04 ) B AR 4 R o
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o BIERMKYD b EsH BRI > B AR FERY 0 EHN GRS R
BHROBREREMEE -
2. CART éfapaiix -
o HANERSLHM (CAR) Téj  REFRGERELN T s > AKREMRS
B PN 34 SRR dm B CAR o
o fEMALEFR ¢ CART ik st &4 90 B E BT T R& T 4t ¥HA0
T e L B RE ) e
FLASH #2 CAR T & jo e ik 00 W FIVE R - 338 B8 de s » @38 & & FLASH B B 5 Fw
CART @i ik » A T A6 K F 4 ARG bm B 69 BAFRE AL o DR 0 38 SR 2 =T DA R AE 8 3R
BBl 5 %P %k - FLASH B4t ket 2SR 2 R RTHAE B
FRSEBR M FARE > Wk CART a4t HIE6) R IR N 500 % ba o iR -
AR B BARR AR VAR ARZHE R ELMAE MR KEH
FLASH % 41 % #2 CAR T fa e ik & & 6 A MBI Ao BEARJE R o g 7 S4B I A7 IR A7 50
MEFX o BE AR R M ~ R ABRNRAGERNBLEEREMER - BB
WA B R AR F - A B EEARE o o R AR » FLASH-CAR 4t %% B 74 7T fiE
CENBEREB R R —FRERSGBEEE LR EGRABMHBEONERX - KRAKE
AR $5E > FLASH-CAR Feik 69 R R T e dh /R 6 A N AL AR 6 o > SRR R e R g &
FHBE - RN RRWE 0 A6y FLASH #48 By B 3% 3t o 8 & 374% £ (Monte Carlo
Calaculation) * EHA R R L CEBETARSHER THABR LA (Yung-FaLuetal) » £ 4&F 4%
EEMBM 60 F B0 A 2 R(DR) £ 204 T34 % € 2 (TADR)# » £ RRMA 2K
Powerful(1000nA)fv £ 2 &4 45 & t73% 3% F (Energy switching time =0.1 #)#9 CyBeam & F %
%, > fe# 42 FLASH Fo CAR T 4 i ik 69 1 B AF AR 69 B MR R L Ao BB B 23038 — 5 61 ©
Debate: In 10 years, 25% of patients will be treated with online adaptive > &
= —1AEA FH A A MM 0 & Dr. cesca Albertini
Center for Proton Therapy, Paul Scherrer Institute PSI, Villigen, Switzerland #= Dr. Oliver Jikel
Heidelberg lon Beam Therapy Center HIT), Department of Radiation Oncology, Heidelberg
University Hospital (UKHD), Heidelberg, Germany s fi & /R 32 65 R ATHIE > A MR YT F
%k (APT) ®hE AT S A 125 SR >
I. £APT ¥ > XERABRT FHRTMARAREARYE X HRGER2D EX KV B4 - &
R ke R BB RMNE TR AR -

2. % b APT sk > 42 45 R CT (CBCT) #474& £ APT 8y W6k AR5 > k5
FoREWMAMEY 2 BEEHF S EREG -

3. s CBCT &/l » CBCT &b 8 THMR G APT shfe ) - ¥ AW MR atERE - ¥
B s 2 Aol 2P (FOV) MR -

4. HU #& & £ » Hounsfield £ (HU) #yfRMHNEENB B L EMER > @A ATH
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CBCT 4l A 05k AR IF B A4S T o
TGk PR ok B4 4838 10 4 > B CT A 9425 B0 R R A APT #9482 4
e R A R I RRES TR BEE AR LR 2R TS

BBEE F6% (0APT) PELTN CTRMET S5 @AEH B > 4324 T4
MBRME S ZMPEHFRETE - TN CT AN APT B H 44H LT RL SR LE
BEME o AR EEHEFNRRRZRAE 10 514 25% HBEZHE LGB A R LHK
MR eE—F  REXRZMHMELLELET o PR E MR E AN EHNmE - mARS
=GR EXREA Intoom CT > AT HG BT HU B EM » MRS A ER &
st it o3t 53R % 5 P9 RayStation v2025 (L40 GPU server) R ## sk 14T 3 J o T AR A2 3 2 7
;‘%g °

Lamplugh, Wellkausen, June, & Fan

opasin? Non-cellular components Nature Review Immunol, 2025

FLASH-CAR Radioimmunotherapy Tumor resistance to CAR-T cell therapy
for Brain Tumor % 52 & X 26 %48
4 (YiFan, MD, PhD )

\ j ' CD11b* calis
4 S g 10 = CD11b* cels E:;'ﬁ;g;n )
) ‘ Adjusted P. .
HE ey 75 2 010ogFC-08) e ® - &; ok
a8 » 0 - i3
it Te L 2 =
.25 g’. J A ® e:’:o-m $§
1§ @© .
e ® e} AR
cda6 ¢80 cdies Mot @ » 50-10 205 0 052 10 50

Leg; Avg. fold change (FC)

1

Ni et al, Natural Cancer, 2024

As<ie 5 0 18 ~|u;s :: H LngFC

Ni et al, Natural Cancer, 20

FLASH RT alters tumor immunity FLASH RT stimulates pro-inflammatory

Mo polarization
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t Md M1 polarization Tcel
PRVHERO activation
e

Immunotherapy resistance
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Schematic model
TIS T ST Lem T Hn
Standard FLASH
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Spotlight ey
Hamessing FLASH irradiation to improve
immunotherapy of medulloblastoma é
‘Maria Cecilia Lira' >

1,2,*

Claire Vanpouille-Box D, and Mara De

Martino 1,*

M2-like po'arization

M1-like polarization

Anti-tumor
L N -

- Cancer

GRYPHON

The Gryphon: a mythological creature found in many cultures,
with a legendary passion for discovering and guarding vast
fortunes. Half lion, half eagle, the gryphon was renowned for
its noble conduct, foresight, clarity of vision, swiftness and skill
in carrying out tasks.

Trends in Cancer

Immonotherapy and Radiotherapy Bfl 1%
Ak ik kil Ry 3

(DA T{EF IS T (HIFTRE)
e plaiy (hackp plary

N
dmuhnrkwcr [-:-;—«h? | [ et ] [

1. Pre-treatment Phase, .

s puny

(Bn-reons CT on rails) 2. Online Phase

workflow

most accerak: QA assess patient dehivered dose

Francesca Albertini

Center for Proton Therapy, Paul Scherrer
Institute PSI, Villigen, Switzerland

DAPT TR 2B AT
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This is not the way to go for larger scale : & appmeet ps
adoption of oAPT! :

High quality images for 0APT: In-room CT
© Low availabilty of in-room CTs worldwi

* Additional space and time required for patient imaging
patientimaging

© Mostly not in isocenter

= Efficiency of the work-flow? R :
 Can we justify the additional imaging dose, esp. for pediatric patients

2.In 10 years, 25% of

patients will be treated with
online adaptation

[ 0 ]

No'

This is not the way to go for larger scale RREFZBEZRE 10 £48  25% e H B8
adoption of oAPT! G radREEROKELE—F
—:- S ‘G 4,9

S % 63 BBIRM T ERFE R  RRAFBEENT R TR R R
BAKRRBERT G - BREBREETRALHKNEREL » P E T AR TFLBRARNE
MR R &R HNBREEEoBORATRERA YRR L F EmRe 8 -
B CRBATHAAFSRLERRNERN - £EMRBRME BRBE T 245
FXoBOEMPBENRALZNER - 2R BE R M0RIRE  RMEEHiE
FEBIRATS QAR > BADABREETIN » > EHLE8hfo o - BRKR
ZIRBE > BEOLEARSEEE EHGAEL RO AR -

BBMAH T ® > BREFRTTHSAARBWEE - £+ » FLASH &4 Rk
CART 4ol ikt & A 850 & % 852 — o FLASH 0k A HLIB 45 00 48 13 ] & R AL AGda nd
MGk BERD THREASWEFER AR THREBOREN - 34
RIM BRI > REARGIEIE 8RB T H B > A AR 898 5 06 5 2 R
TTREH RAE - &4 CART ta il ik > AE$ i — S 3RIGIR ST Ao R > B
BT E R TTRE B S R R e e A K o

o BRTRATRAROEHERME - FBRREARARNRENELREITIN RTH
BHASRELAE TR T OHESREE PR HER  BHNARMESHOERELS
ERNOMEEER wHRBEAKAE > RERRESMORA  BRERELBRYLEIER
MBS B ARG ELRME BEY LB o

R o R TFEROERMADELF B - plho o BRME F55 (APT) 3% R4A
ERAERBN AN A0 E LR % Mgt - B AT $143] S 44569 1R 4] » CBCT
RO HU R TR ENRR B ERAGMMA - AT ERAPTHEZER
AT LA FMT EIRAF R 0 AR TAERRR 0 AR B LB o & o
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AT 4 PENN MEDICINE J& 4% Booth 4 fn W% ME7& X 4EFv Professor James Metz of

celebratory toast and special announcement Chairman of Robert Proton Center 48 &, #k
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CME/CPD Certificate

This is to certify that

PhD Yung Fa Lu
participated in the
63rd Annual Conference of the Particle Therapy Caoperative Group

Buenos dires, Argentina
June 2-7, 2025

and received 34 credits

—sd

Marc¢o Durante

PTCOG Chairman
European Accreditation Council for Continuing Medical Education (UEMS/EACCME)

The 63rd Annual PTCOG Conference, Buenos Aires, Argentina 02/06/2025 - 07/06/2025, has been accredited by the European
Accreditation Council for Continuing Medical Education (EACCME®) with 34.0 European CME credits (ECMEC¥®s). Each medical
specialist should claim oaly those houss of credit that he/she actually spent in the educational activity. The EACCME is an institution of the
European Union of Medical Specialists (UEMS): wavw uems eu

American Medical Association (AMA)

Through an agreement between the European Union of Medical Specialists and the American Medical Association, physicians may convert
EACCME credits to an equivalent number of AMA PRA Cafegon' 1 de'ltsN Information on the ptocess to convert EACCME cred:t to
AMA credit can be found here: 3 ; ! !

Royal College of Physicians and Surgeons of Canada

Live educational activities outside of Canada recognized by the UEMS-EACCME for ECMEC credits are deemed to be Accredited Group
Leaming Activities (Section 1) as defined by the Maintenance of Cemﬁcauon Program of The Royal College of Physu:mns and Surgeons of
Canada. More information can be found here: www. lege.cale da I 1 terna
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