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Abstract

Background and objectives: Intermittent androgen deprivation therapy (IADT) may result in
measurable improvements in quality of life over continuous ADT in patients with advanced
prostate cancer (aPC). Here, we studied time to castration and testosterone recovery in real-
world patients with aPC undergoing iADT with relugolix.

Methods and design: Eligibility criteria for this retrospective study were histologically
confirmed through the diagnosis of aPC and initiation of iADT with relugolix. Primary
endpoints were time to castrate level of testosterone after relugolix initiation and time to
recovery to noncastrate levels after relugolix discontinuation.

Results: Overall, 25 patients with aPC were treated with iADT and with relugolix. Median time
to serum testosterone <50ng/dL was 1.13 months [range 0.67-2.5months]. The median time
to recovery >50ng/dL was 1.4 months [range 0.83-6.57 months] from holding treatment with

relugolix.

Conclusion: iIADT with relugolix is associated with a rapid time to testosterone suppression
and recovery. These results may guide patients’ counseling and monitoring of serum
testosterone and PSA levels in patients wishing to pursue iADT for aPC.
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Introduction

Androgen deprivation therapy (ADT) has long
been the backbone of the treatment of prostate
cancer. Adverse effects of androgen deprivation
include bone density loss, weight gain, fatigue,
anemia, hot flashes, depression, and sexual dys-
function, resulting in a significant impact on
patients’ quality of life.! The concept of intermit-
tent ADT ((ADT) was first published and popu-
larized by Klotz et al, who treated patients with
symptomatic bony metastases with estrogen until
resolution of pain and resumed therapy once the

pain recurred.? The benefit of such an approach
was a break from treatment-related toxicity. This
strategy was later tested using intermittent ADT
in men with biochemical recurrence and was
shown to have comparable survival outcomes
with some improvement in quality of life.>> As
such, iIADT remains one acceptable standard of
care for many men with nonmetastatic prostate
cancer with biochemical recurrence.?*°

Despite the theoretical benefit, overall limited
data support quality of life benefits for patients
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on iADT relative to continuous ADT. One
potential reason for this is the prolonged time to
testosterone recovery with gonadotropin-releas-
ing hormone (GnRH) agonist therapy. In one
large phase III clinical trial of iADT for nonmet-
astatic prostate cancer with biochemical recur-
rence after adjuvant/salvage radiation therapy
only 35% of men had testosterone recovery to
baseline within 2years after finishing the initial
treatment period.* This prolonged time to tes-
tosterone recovery potentially explains the per-
sistent adverse impact on quality of life even
with iADT.

It is possible that alternative methods of ADT
therapy might lead to improved quality of life due
to a more rapid testosterone recovery. This can be
achieved by using a GnRH antagonist instead of a
GnRH agonist. In the pivotal phase III HERO
trial of relugolix (GnRH antagonist) versus leu-
prolide (GnRH agonist), there was a faster time
to testosterone recovery with relugolix. After dis-
continuation of ADT, approximately 54% of
patients treated with relugolix and only 3%
treated with leuprolide had testosterone recovery
to>280ng/dL by day 90 (»=0.002) with mean
testosterone levels of 288.4 and 58.5ng/dL,
respectively.” The drug half-life might also be a
significant factor in determining the time to tes-
tosterone recovery and, therefore, faster improve-
ments in quality of life. Dearnaley et al.8 compared
relugolix versus degarelix (injectable GnRH ago-
nist with a longer half-life) in men receiving defin-
itive radiation therapy for localized prostate
cancer.8 In total, 65 patients were randomized to
relugolix, and 38 patients were randomized to
degarelix. Castration, defined as <50ng/dL, was
achieved in most men for both groups, 95% and
89%, respectively. Profound castration, defined
as <20ng/dL, was more common with relugolix
at 82% as compared to 68% with degarelix.
Testosterone recovery was relatively rapid for
both groups but was shorter with relugolix com-
pared with degarelix. The median testosterone
level by week 36 after drug discontinuation was
256.9ng/dL. for relugolix and 30.0ng/dL for
degarelix. This correlated with improvements in
sexual health, global health status, and castration-
related symptoms as measured by multiple vali-
dated patient-reported outcomes tools (European
Organization for Research and Treatment of
Cancer core questionnaire (EORTC QLQ-C30),
EORTC prostate cancer module (EORTC
QLQ-PR25), and the Aging Males’ Symptoms
scale).

Based on these data, we hypothesize that iADT
therapy using relugolix may result in rapid testos-
terone recovery in a real-world patient popula-
tion. The objective of this study is to measure the
time to testosterone suppression to castrate levels
and time to testosterone recovery to noncastrate
levels in a real-world population of patients with
advanced prostate cancer treated with relugolix.

Materials and methods

This IRB-approved, single-center retrospective
study evaluated a sequential series of patients
with a pathological confirmed diagnosis of
advanced prostate cancer (metastatic hormone-
sensitive prostate cancer or nonmetastatic hor-
mone-sensitive prostate cancer with biochemical
recurrence) who were treated with relugolix with
an iADT approach between April 2021 (date of
FDA approval of relugolix) and August 2023.
Patients were excluded if they were treated with
GnRH agonists or continuous ADT. This retro-
spective study was approved by the institutional
review board at the University of Utah. For the
study, informed consent was waived due to the
use of retrospective data. The study fully com-
plied with the US patient confidentiality regula-
tions, including adherence to the Health Insurance
Portability and Accountability Act of 1996.

Nonmetastatic disease was defined as a lack of vis-
ible metastasis on standard imaging (Computed
tomography and nuclear medicine bone scan). If
patients had available molecular imaging (ex
PSMA-PET/CT), it was not factored in evaluating
patient eligibility. iIADT was defined as initiating
ADT until Prostate-specific antigen (PSA) <4ng/
mL, then stopping ADT until PSA =10 at which
point ADT with relugolix was resumed. The fre-
quency of testosterone and PSA testing was per-
formed at the discretion of the treating physician.

The primary endpoints were the time to cas-
trate level of testosterone after relugolix initia-
tion and the time to recovery to noncastrate
level after discontinuation of relugolix. Castrate
level of serum testosterone was defined as
serum testosterone level <50 ng/dL. Secondary
endpoints included time to PSA suppression,
depth of PSA nadir, and time to PSA relapse.
The reporting of this study conforms to the
Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement
(Supplemental Figure). The retrospective
nature of this study exposes it to certain
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Figure 1. Cumulative percentage of patients with testosterone recovery >50ng/dL after stopping relugolix.

potential biases. For example, patients who
opted to undergo iADT at our center may be
materially different than those who did not,
creating potential for selection bias.

Results

Overall, 25 consecutive patients with advanced
prostate cancer treated with iADT with relugolix
were eligible and included. The median age was
75 years (range 68—88). Patients with a Gleason
score of =8 comprised 52% of the cohort, while
56% had radiographic metastases at the time of
treatment initiation. A total of 20 percent of
patients had no prior curative intent treatments.
Of the 20 patients treated previously with local
therapy, 50% of patients had radiation alone,
40% had prostatectomy, 10% had both. The
median PSA at the start of therapy was 18.2ng/
mL (range 5.1-99.1ng/mL). Most patients
(n=20) had PSA and testosterone levels tested
monthly. Two patients had tests performed
2months after discontinuation, one patient at
3 months, and two patients had testing performed
greater than 3 months after treatment discontinu-
ation. Median time to testosterone <50ng/dL
was 1.13months (range 0.67-2.5months), with
recovery >50ng/dL. achieved at a median of
1.4months after stopping relugolix (range 0.83—
6.57months) (Figure 1). The median time on
relugolix prior to holding was 1.13 months (range
0.67—4.8 months) and the median time of holding
relugolix was 2.9 months (range 0.9—7.9 months).
The median PSA nadir achieved with relugolix
was 2.02ng/mL (range 0.1-4.8), at a median of
1.35months after initiation of therapy (range
0.67-4.8 months) (Figure 2). Median time to
PSA relapse >10ng/mL after holding relugolix
was 3.4months [range 0.9-8.23 months]. No new

cardiovascular events defined by new hyperten-
sive urgency or emergency, a new diagnosis of
heart failure, coronary artery disease, new myo-
cardial infarction, or percutaneous coronary
intervention were observed.

Discussion

This is the first real-world study to show that
iADT with relugolix is associated with a rapid
time to testosterone suppression. We also show in
our cohort that testosterone recovery to noncas-
trate levels is rapid. These results may guide
patients’ counseling and monitoring of serum tes-
tosterone and PSA levels in patients wishing to
pursue iADT with relugolix for advanced prostate
cancer. However, external validation in larger
cohorts is needed to better define the expected
recovery time and recovery level of testosterone
for a broader range of patient demographics.
Subsequent investigations are essential to deline-
ate the optimal utilization of this unique agent
regarding iADT. This approach might be particu-
larly meaningful for patients who have significant
cardiac comorbidities, older age, are frail, or have
significant osteoporosis.®

The adverse effects of ADT seem to be directly
related to lowering testosterone levels. Data
strongly correlates quality of life measures with
absolute testosterone levels in men previously
treated with ADT.!%11 However, testosterone
recovery time is variable and often delayed in
patients treated with GnRH agonist therapy and
also in patients treated with degarelix.1%15
Additionally degarelix may not always lead to
faster testosterone recovery. For instance, in a
randomized phase II trial of degarelix versus
GnRH agonist therapy, the time to testosterone
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Figure 2. Waterfall plot demonstrating maximum PSA change from baseline during relugolix therapy.

recovery above castration levels (defined as
>50ng/dL) was longer with degarelix than GnRH
agonist, median 27.3 versus 4.8weeks respec-
tively (p<<0.001).16 This is different than what
was seen in the HERO trial using relugolix, so the
formulation might account for this difference and
not the exact mechanism of action.

Because most quality-of-life consequences from
ADT are due to suppressed testosterone, it
seems reasonable to infer that a more rapid tes-
tosterone recovery will lead to greater improve-
ment in quality of life compared to a slower
testosterone recovery. Some published data sug-
gest that the rate of recovery is directly propor-
tional to quality of life.17-18 Perhaps the strongest
evidence is from the HERO trial. Patients treated
in the HERO study with relugolix had faster tes-
tosterone recovery than those treated with leu-
prolide. All patients had similar quality of life, as
measured by validated questionnaires, during
the castration period. However, after treatment
discontinuation, quality-of-life scores were
improved for patients treated with relugolix
compared with leuprolide.!® Overall, these data
support the hypothesis that relugolix may be
particularly useful for iADT use due to a more
rapid testosterone recovery leading to the poten-
tial for improved quality of life more quickly
once therapy is stopped.

This study has several limitations apart from its
retrospective nature and small sample size. We
only included patients on iADT monotherapy.
Recently, the EMBARK clinical trial demon-
strated improved clinical outcomes in patients
with biochemically recurrent prostate cancer when
treated with intensified therapy.?® Most of the
patients in this study were treated using the iADT
approach, with therapy suspended at 37 weeks of
treatment if PSA was undetectable. It is possible
that relugolix, when used as iADT as part of com-
bination therapy may not lead to as significant of
improvement in quality of life compared to relu-
golix use in the monotherapy setting. Similar con-
siderations apply to relugolix use when combined
with surgery or radiation therapy. Additional stud-
ies need to be conducted in these settings to
understand the testosterone recovery with relugo-
lix when used as an intensified therapy.

Since this was a real-world, noncomparative
study, no conclusions regarding differences in
efficacy or quality of life versus alternative treat-
ment strategies can be drawn. This study explored
a single on/off cycle of iIADT. Estimating the time
to castration resistance was outside the scope of
this study. No quality-of-life instruments were
recorded for these patients, so formal quality-of-
life comparisons cannot be performed. Moreover,
the single-center retrospective nature of this study
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exposes it to certain potential biases. For exam-
ple, patients who opted to undergo iADT at our
center may be materially different than those who
did not, creating the potential for selection bias.

However, even with these limitations, our study is
the first to demonstrate rapid testosterone sup-
pression and recovery with iADT with relugolix
in patients with advanced prostate cancer. This
study also provides further data on time to testos-
terone suppression and recovery to noncastrate
level with intermittent relugolix therapy.

Conclusion

Intermittent ADT with relugolix in real-world
patients with advanced prostate cancer is associ-
ated with rapid testosterone suppression and
recovery. Larger studies in real-world patients are
needed to validate these findings.
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