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Theranostics (therapeutics + diagnostics)
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Revenue (US$ billion)

Radiotheranostics: a roadmap for future development
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Year

Lancet Oncol 2020 March ; 21(3): el46—e156.
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Production sites of a-emitter 211At in Japan
@ 2"At production facilities (5 sites)

@ End-users including production (more than 18 users)
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New cyclotron facility for “**At production in Osaka

"Industry-Academia Collaboration Promotion Project”
(J-Innovation platform type) (Ministry of Economy, Trade and Industry)

O New facility at the Research Center
for Nuclear Physics, Osaka University

gl - i O Dedicated cyclotron for the production
ot || | VR \ /  of 211At (Beam intensity is 200uyA: 5-6

times higher than that of commercial
= | cyclotron.)

O Provide 21At for clinical trials at
multiple sites

25

e
; ﬁxqjnggwfv courtesy of Dr. Watabe



G FUKUSHIMA MEDICAL UNIVERSITY

Evaluation of pharmacokinetics, safety, and efficacy of 211At meta-

astatobenzylguanidine (211At MABG) in patients with pheochromocytoma or
paraganglioma (PPGL): A study protocol

Masao Kobayakawa [@], Tohru Shiga, Kazuhiro Takahashi, Shigeyasu Sugawara, Kaori Nomura, Kazuhiko Hanada,

Naoki Ishizuka, Hiroshi Ito

Published: May 28, 2024 « https://doi.org/10.1371/journal.pone.0303623

Day 21

0 MBq

{coniraly 2> Mod "'0-56MBq 111 MBg

E |

A A

A

Tumor Tumor Tumor Tumor 26

A  EINMMI 2018:45(6):999-1010.



Alpha-T1 study: [“**At]NaAt for thyroid cancer
Q KA

OSAKA UNIVERSITY

* Domestic Phase | study (First in human)

* Objective: A single intravenous
administration of [“**At]NaAt for evaluating
safety, pharmacokinetics, absorbed dose,
efficacy to determine recommended doses
In Phase Il study.

» Estimated Completion Date:
. March 31, 2025
* Principal investigator

(Parsi M, et al. Med Oncol. 2021)

¢ TadaShl Watabe, M . D., Ph . D Patient refractory to
131] therapy
(Completed administration to a total of 11 patients) 27

(ClinicalTrials.gov Identifier: NCT05275946)
courtesy of Dr. Watabe



PSMA Theranostics using 211At  SEESs

Diagnosis Therapy

o H
GOSN
O~ 'NH

))OOH
e
HO_ OH
TNy

G e, G o H 2
pescew.4
- Z [18F] PSMA-1007 - [211At] PSMA-5
y-ray (PET probe) a - p-ray (Alpha therapeutics)
Evaluation of target expression Administration of therapeutics
using PET or SPECT imaging labeled with a/B emitter

28

courtesy of Dr. Watabe (F. Giesel et al. EINMMI. 2016) (Watabe T, et al. EINMMI. 2023)
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EDITORIAL

Clinical Implementation of ""Lu-PSMA-617 in the United
States: Lessons Learned and Ongoing Challenges

Praful Ravi', Bridget Whelpley', Emma Kelly', Andrew Wolanski'?, Jolivette Ritzer'?,
0 X. Wei', Rajitha Sunkara', Mark Pomerantz', Mary-Ellen Taplin',

Hina Shah', Alicia K. Morgans', X

Matthew Robertson'*,

Kerry L. Kilbridge', Atish D. Choudhury', and Heather Jacene'*

! Dana-Farber Cancer Instinute, Boston, Massachusetts; and *Brigham and Women's Hospital, Boston, Massachusetts

In March 2022, '""Lu-PSMA-617 ('""Lu-vipivotide tetraxetan)

received Food and Drug Administration approval for treatment of

metastatic castration-resistant prostate cancer (mCRPC) in men with
prostate-specific membrane antigen (PSMA)-avid disease who have
received prior chemotherapy and a novel androgen receplor
directed therapy (7). Approval followed the VISION trial, which
demonstrated a median 4-mo overall survival benefit for 7Lu-
PSMA-617 plus best supportive care versus best supportive care
alone (2). 7'Lu-PSMA-617 is the first theranostic agent for pros-
tate cancer and a clinically meaningful addition to the therapeutic
armamentarium. Here, we describe the process of clinical imple-
mentation of '7Lu-PSMA-617 ai a major academic center,
highlighting successes and challenges.

Between May and October 2022, 146 patients with a median
age of 73 y were referred for '"’Lu-PSMA-617 therapy at Dana
Farber Cancer Institute. Cognizant of potential access issues, once
TLu-PSMA-617 was Food and Drug Administration-approved,
we developed a standard operating process as the only gateway
w receiving therapy. This involved practitioners ordering *‘Ga-
PSMA-11 PET/CT and noting on the requisition that the patient
was being considered for '7Lu-PSMA-617. Once the PSMA PET)
CT was performed, cases were reviewed at a weekly multidisci-
plinary tumor board (TB) meeting with representation from the
Genitourinary Medical Oncology Department and the Nuclear
Medicine Department. The median duration between PSMA PET)
CT and TB review was 11 d (interquartile range, 6-20 d). OF the
cohort, 127 (88%) were approved for therapy, 10 (7%) were deferred,
and 8 (6%) were declined for reasons such as no prior chemotherapy.
lack of PSMA-avid discase, poor performance status, of poor organ
function. All approved patients had received a prior taxane and a
novel androgen receptor-directed agent. As of October 31, 2022,
52 patients (41% of those approved) had received at least 1 cycle
of "7Lu-PSMA-617. The median duration between TB review and
e | was 59 d (range, 32-129 d), with the median delay increas-
\g from 41 d in May 2022 to 96 d in October 2022. Due to the
delay, 45 patients (35%) continued existing therapy or started a
new line of therapy between baseline PSMA PET/CT and cyele 1
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Published online Jan_ 26, 2023,
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of ""Lu-PSMA-617. Six patients (5%) died before receiving
Lu-PSMA-617.

Our experiences highlight several issues. First, establishing a
referral process for '7"Lu-PSMA-617, including a multidisciplinary
TB, has been key in managing volume and coordinating care. TBs
facilitate open dialog for selecting patients for therapy on the basis
of PSMA PET/CT imaging and clinical judgment at the individual-
patient level about the broader therapeutic options available at the
specific point in the disease.

Second, supply issues, currently causing more than a 3-mo delay
'Lu-PSMA-617 administration, have had a notable impact, with
5% of patients dying while waiting for treatment. These delays
have led to delivery of bridging therapy (chemotherapy, novel
androgen receptor—directed agents, radiotherapy), which dilutes the
impact of 1"Lu-PSMA-617 as a theranostic agent and increases

toxicity risks. Since decisions on proceedi
617 therapy are being based on PSMA PET/CT performed 34 mo
beforehand, and with patients receiving bridging therapies, it is
likely that disease differs in tems of extent of PSMA-negative dis-
ease, visceral metastases, or other poor-prognosis factors between
the time of PSMA PET/CT and "'Lu-PSMA-617 administration.
This also inpacts how disease is followed radiographically during
therapy, especially if PSMA PET/CT is used to monitor therapy
response.

Finally, these issues serve as a reminder about selecting
patients for ""Lu-PSMA-617. The fact that a patient has PSMA-
avid discase (as >90% of patients with mCRPC will, per the
VISION trial criteria) (2) should not automatically mean that
u-PSMA-617 treatment is indicated. Al our center, we treat
patients per the Food and Drug Administration label and VISION
population, with no exceptions for patients who have not had
both prior chemotherapy and novel androgen receptor-axis inhibi-
tor wreatment. Additionally, for those with limited PSMA-avid dis-
ease, we consider metasisis-directed therapy given encouraging
results from prospective trials in hormone-sensitive prostaie cancer
(3-5) and retrospective data suggesting utility in mCRPC (6). Fur-
thermore, second-line chemotherapy (cabazitaxel) is a valid option
in patients who have received prior docetaxel, with the THERA-P
trial showing similar overall survival between '7Lu-PSMA-617 and
cabazitaxel in the post-docetaxel setting (7,8). There are prognostic
nomograms. available that may help select patients (9). However,
unfortunately, those least likely to benefit from '7Lu-PSMA-617 are
ofien those in most need of a new line of therapy (ie., heavily pre-
treated, visceral disease, poorer organ fumction)
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" with the median delay increasing from 41 d in May 2022 to 96 d in October
2022. Due to the delay, 45 patients (35%) continued existing therapy or started a
new line of therapy between baseline PSMA PET/CT and cycle 1 of 177Lu-PSMA-
617. Six patients (5%) died before receiving 17’ Lu-PSMA-617."
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