PERSPECTIVE

:' frontiers ‘ Frontiers in Nuclear Medicine published: 03 May 2022

doi: 10.3389/fnume.2022.863101

OPEN ACCESS

Edited by:
Markus Luster,
University of Marburg, Germany

Reviewed by:

Francesco Ceci,

European Institute of Oncology
(IEQ), Italy

*Correspondence:
Bastiaan M. Privé
bastiaan.prive@radboudumc.nl

Specialty section:

This article was submitted to
Radionuclide Therapy,

a section of the journal
Frontiers in Nuclear Medicine

Received: 26 January 2022
Accepted: 16 March 2022
Published: 03 May 2022

Citation:

Privé BM, Muselaers CHJ, van

Oort IM, Janssen MJR, Peters SMB,
van Gemert WAM, Ujjen MJM,
Schilham MMG, Sedelaar JPM,
Westdorp H, Mehra N, Gotthardt M,
Barentsz JO, Gerritsen WR, Witjes JA
and Nagarajah J (2022) An Update to
the Pilot Study of """ Lu-PSMA in Low
Volume Hormone-Sensitive Prostate
Cancer. Front. Nucl. Med. 2:863101.
doi: 10.3389/fnume.2022.863101

Check for
updates

An Update to the Pilot Study of
177Lu-PSMA in Low Volume
Hormone-Sensitive Prostate Cancer

Bastiaan M. Privé ™, Constantijn H. J. Muselaers?, Inge M. van Oort?,

Marcel J. R. Janssen', Steffie M. B. Peters’, Willemijn A. M. van Gemert’,

Maike J. M. Uijen’, Melline M. G. Schilham, J. P. Michiel Sedelaar?, Harm Westdorp?,
Niven Mehra?®, Martin Gotthardt’, Jelle O. Barentsz', Winald R. Gerritsen?,

J. Alfred Witjes? and James Nagarajah’

" Department of Radliology and Nuclear Medicine, Radboudumc, Nijmegen, Netherlands, 2 Department of Urology,
Radboudumc, Njjmegen, Netherlands, ° Department of Medical Oncology, Radboudumc, Nijimegen, Netherlands

177 _Lu-PSMA-617 radioligand therapy is a novel treatment for end-stage prostate cancer,
which could also be applied to patients with hormone-sensitive prostate cancer with high
expression levels of prostate-specific membrane antigen (PSMA). In this perspective, we
review the recent results of toxicity, radiation doses, and treatment effect of 7 Lu-PSMA
in patients with low volume metastatic hormone-sensitive prostate cancer. Moreover, we
present long-term follow-up data, such as toxicity and time without androgen deprivation
therapy (ADT), of the patients who participated in this trial. Overall, "’ Lu-PSMA appeared
to be a feasible and safe treatment modality in this setting, as well as in long-term follow-
up. We observed that men with a prostate-specific antigen (PSA) response of more
than 50% seemed to especially benefit from this therapy by postponing ADT and thus
preserving the quality of life.

Keywords: hormone sensitive, prostate cancer, lutetium-177-PSMA-617, radioligand therapy, urologic oncology,
metastases-directed therapies

PERSPECTIVE

Between 27 and 53% of patients with prostate cancer undergoing radical surgery or external
beam radiotherapy (EBRT) will develop disease recurrence (1). If salvage surgery or EBRT is no
option, androgen deprivation therapy (ADT) is recommended, particularly in patients with high
prostate-specific antigen (PSA) velocity (e.g., PSA doubling time < 6 months) (1). Despite favorable
responses to ADT and novel drug combinations, there is an increasing interest in metastases-
directed therapies (MDT) for oligometastatic disease, mainly because these treatments can
postpone ADT-related side effects and thus preserve a good quality of life (1-4). Therefore, there
is a need for more treatment options to control recurrent tumor progression while maintaining a
good quality of life.

[Y77Lu]Lu-PSMA-617 (7Lu-PSMA) radioligand therapy is a novel treatment for patients with
end-stage castrate-resistant prostate cancer (mCRPC) with promising efficacy and acceptable
toxicity profile (5-8). This has resulted in an international registration trial for use of 177 u-PSMA
in patients with mCRPC, which recently reported positive outcomes with a 30-40% reduction
in death from any cause (9). However, 177Lu-PSMA was yet unexplored in the (metastatic)
hormone-sensitive setting (mHSPC). Recently, we evaluated if ””Lu-PSMA could become a

Frontiers in Nuclear Medicine | www.frontiersin.org 1 May 2022 | Volume 2 | Article 863101


https://www.frontiersin.org/journals/nuclear-medicine
https://www.frontiersin.org/journals/nuclear-medicine#editorial-board
https://www.frontiersin.org/journals/nuclear-medicine#editorial-board
https://www.frontiersin.org/journals/nuclear-medicine#editorial-board
https://www.frontiersin.org/journals/nuclear-medicine#editorial-board
https://doi.org/10.3389/fnume.2022.863101
http://crossmark.crossref.org/dialog/?doi=10.3389/fnume.2022.863101&domain=pdf&date_stamp=2022-05-03
https://www.frontiersin.org/journals/nuclear-medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/nuclear-medicine#articles
https://creativecommons.org/licenses/by/4.0/
mailto:bastiaan.prive@radboudumc.nl
https://doi.org/10.3389/fnume.2022.863101
https://www.frontiersin.org/articles/10.3389/fnume.2022.863101/full

Privé et al. 77|_u-PSMA in Hormone-Sensitive Prostate Cancer
A B ADT free survival
100+
= 100
2
S
e S 80-
7]
® (]
2 o 604 —————————p
o |- £
£ 0 oy
|| o .
5 . Q 40
R -
% 20-
-50 I °
&
0 T = T T 1
0 10 20 30 40 50
-100 . 177
5 4 0 3 ® 3 1 = & @ Months since " 'Lu-PSMA
Patient ID

FIGURE 1 | (A) Waterfall plot of the best prostate-specific antigen (PSA) response after two cycles of 77 Lu-PSMA. (B) Kaplan-Meier plot showing the time without
testosterone suppressing drugs (e.g., dutasteride, bicalutamide, LHRH agonists/antagists, enzalutamide, and abiraterone) grouped according to their PSA response.
ADT, androgen deprivation therapy; LHRH, gonadotropin-releasing hormone; PSA, Prostate Specific Antigen; PSMA, Prostate Specific Membrane Antigen.

potential effective MDT for patients with mHSPC harboring
low tumor load (<10 metastases on [°®*Ga]Ga-PSMA-PET
imaging [PSMA-PET]) in a prospective pilot study (10). This
article reports on long-term follow-up data, including toxicity,
progression-free survival, and time without ADT.

All study procedures and in- and exclusion criteria were
previously described (10). In short, men (age > 50 years) with
histologically proven prostate cancer (PCa) and progressive
disease after local therapy (PSA > 0.2 pg/l), with a PSA doubling
time of <6 months and no curable treatment options left (e.g.,
surgery or external beam radiotherapy), were eligible for this
trial. Moreover, patients needed to have low volume metastatic
disease (>1 but <10 positive lesions) on PSMA-PET with high
tumor prostate-specific membrane antigen (PSMA) uptake. At
the start of the study, none of the patients were allowed to use
ADT. The study was approved by the Medical Review Ethics
Committee Region Arnhem-Nijmegen (NL62774.091.17), was
registered on clinicaltrials.gov (NCT03828838), and performed
in accordance with the principles of Good Clinical Practice and
the Declaration of Helsinki. The included patients received two
cycles containing 3 and ~6 GBq "’ Lu-PSMA 8 weeks in between.
Patients were monitored up to 6 months after the last cycle.
After the study, patients had regular appointments with their
treating oncologist, including laboratory testing for PSA. The
progression-free survival was reported following Prostate Cancer
Working Group (PCWG3), wherein the time from the start of
therapy to the date of first PSA had an increase of >25% and
>2 ng/ml from nadir or date of start systemic treatment.

Since the start of treatment with 7’ Lu-PSMA-617, the median
long-term follow-up of the cohort was 28 months (range 11-39
months). At this time, the median progression-free survival was

11 months (range 4-39 months). In line with this, the median
androgen deprivation-free survival of the studied cohort was
16 months (range 7-39 months). Importantly, three of the ten
patients are still postponing ADT (median 29 months [range 28—
39 months]) (Figure 1). Prior to inclusion, all patients had PSA-
doubling time <6 months. However, all of the patients showed
a stabilization of the PSA-increase velocity following ['7”Lu]Lu-
PSMA-617, with five of ten patients achieving a PSA decline of
> 50% (Figure 1). The five patients with a >50% PSA response
showed a longer ADT-free survival compared to patients with a
<50% PSA response (Figure 1).

Following the two cycles of 77Lu-PSMA, none of the ten
patients had severe treatment-related toxicities, and even the
grades I-II toxicities (e.g., fatigue) recovered within a few
weeks (10). Importantly, only mild and transient xerostomia
was reported. Additionally, during long-term follow-up, none
of the patients developed a dry mouth. However, one patient
died 11 months after the study due to a cerebral vascular
incident. This was deemed unrelated to !””Lu-PSMA-617 but
may have been associated with the ADT that was started
following the study. No clinically relevant changes in quality
of life were observed applying a standardized questionnaire
(EORTC QLQ-C30) before and after treatment of ”’Lu-
PSMA-617. In accordance with these outcomes, the dosimetry
showed that patients could receive higher doses of !7’Lu-
PSMA and up to 38 GBq of !”7Lu-PSMA-617 before organ-
related toxicity occurred in this early setting (11). Importantly,
doses to tumor lesions were consistently higher compared to
the doses to the organs at risk (salivary glands, kidneys, and
bone marrow).
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Although the study consisted of a small cohort of selected
patients, the results suggest a favorable outcome after !’”Lu-
PSMA in approximately half of the patients. These findings
have encouraged us to initiate a larger prospective randomized
multicenter study to provide stronger evidence for first-line
77Lu-PSMA in patients with oligometastatic mHSPC (e.g.,
NCT04443062) (12).

To conclude, ”"Lu-PSMA appeared to be a feasible and
safe treatment modality in low volume metastatic hormone-
sensitive prostate cancer patients, also at long-term follow-up.
In particular, those men with a PSA response of more than 50%
seemed to benefit from this therapy by postponing ADT and
preserving good quality of life.
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