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Abstract
Background Androgen deprivation therapy (ADT), a cornerstone of prostate cancer treatment, is commonly co-prescribed 
as combination therapy.
Objective To better understand the safety and tolerability profile of relugolix, an oral non-peptide gonadotropin-releasing 
hormone (GnRH) receptor antagonist, in combination with abiraterone acetate (abiraterone) and apalutamide, a phase I 
study was undertaken.
Patients and Methods This is an ongoing, 52-week, open-label, parallel cohort study of relugolix in combination with abira-
terone in men with metastatic castration-sensitive prostate cancer (mCSPC) or metastatic castration-resistant prostate cancer 
(mCRPC) [Part 1] and apalutamide in men with mCSPC or non-metastatic castration-resistant prostate cancer (nmCRPC) 
[Part 2]. Eligible patients treated with leuprolide acetate or degarelix with abiraterone or apalutamide prior to baseline, at 
which time they were transitioned to relugolix. Assessments included reporting of adverse events, clinical laboratory tests, 
vital sign measurements, electrocardiogram (ECG) parameters, and testosterone serum concentrations. In this interim report, 
patients completing ≥12 weeks were included.
Results Overall, 15 men were enrolled in Part 1 and 10 in Part 2. Adverse events were mostly mild-to-moderate in intensity 
and were consistent with the known safety profiles of the individual medications. No transition (from prior ADT treat-
ment)- or time-related trends in clinical laboratory tests, vital sign measurements, or ECG parameters were observed. Mean 
testosterone concentrations remained below castration levels.
Conclusions Combination therapy of relugolix and abiraterone or apalutamide was associated with a favorable safety and 
tolerability profile consistent with the known profiles of the individual medications. Castration levels of testosterone were 
maintained after transitioning to relugolix from other ADTs.
Clinical Trial Registration ClinicalTrials.gov identifier: NCT04666129
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Key Points 

Androgen deprivation therapy (ADT), a cornerstone of 
prostate cancer treatment, is commonly co-prescribed as 
combination therapy.

To better understand the safety and tolerability profile 
of relugolix, an oral non-peptide gonadotropin-releasing 
hormone (GnRH) receptor antagonist, in combination 
with abiraterone acetate (abiraterone) or apalutamide, a 
phase I study was undertaken.

In the study, we found that the combination therapy of 
relugolix and abiraterone or apalutamide was associated 
with a favorable safety and tolerability profile consistent 
with the known profiles of the individual medications. 
Castration levels of testosterone were maintained after 
transitioning to relugolix from other ADTs.

1 Introduction

Relugolix is an orally active, non-peptide gonadotropin-
releasing hormone (GnRH) receptor antagonist approved 
in the United States (US) and Europe for the treatment of 
advanced prostate cancer [1, 2]. After oral administration of 
relugolix, luteinizing hormone (LH) and follicle-stimulating 
hormone (FSH) concentrations rapidly decline, with cor-
responding reductions in systemic testosterone concentra-
tions, consistent with its mechanism of action [3–6] In the 
phase III HERO trial, relugolix demonstrated suppression 
of testosterone concentrations to castration levels in 96.7% 
of patients from Day 29 through 48 weeks, which was supe-
rior to leuprolide, and resulted in a 54% lower risk of major 
adverse cardiovascular events [7].

As disease progresses, medications with complementary 
mechanisms are commonly co-prescribed with androgen 
deprivation therapy (ADT) to suppress extratesticular tes-
tosterone production or block androgen receptors on cancer 
cells, including abiraterone acetate (abiraterone) and apalu-
tamide [8–10]. Abiraterone is an inhibitor of cytochrome 
P450 (CYP) 17A, an enzyme involved in the biosynthesis 
of testosterone from steroid precursors expressed in the tes-
tes, adrenal glands and prostatic tumor tissue. Abiraterone 
decreases testosterone production both systemically and 
locally [11, 12]. Apalutamide is an androgen receptor inhibi-
tor that blocks testosterone from binding to androgen recep-
tors on cancer cells, preventing their growth [13].

Treatment guidelines for prostate cancer, such as those 
issued by the National Comprehensive Cancer Network® 

(NCCN®), recommend combination therapy of ADT plus 
another medication as a treatment option for men with 
advanced prostate cancer [8]. Following regulatory approv-
als of relugolix, there was a need for additional safety and 
drug interaction data with common prostate cancer medica-
tions that could be used in a combination therapy. Increas-
ingly, more clinical trial data are becoming available [14, 
15]. In this study, we describe the interim results from 
assessments of safety and efficacy of relugolix combination 
treatment with abiraterone or apalutamide.

2  Methods

2.1  Trial Design and Treatments

This is an ongoing phase I, 52-week, open-label, parallel-
cohort, safety and tolerability study of relugolix in combina-
tion with abiraterone with a corticosteroid (Part 1), apaluta-
mide (Part 2) or docetaxel with or without a corticosteroid 
(Part 3) in men with advanced prostate cancer (Clinical Trial 
identifier: NCT04666129). Part 3 has been discontinued due 
to a lack of enrollment and will not be reported herein. Each 
part of the study consisted of a 12-week primary study treat-
ment period and a 40-week safety extension treatment period 
for a total of 52 weeks of combination treatment with relu-
golix and abiraterone (Part 1) or apalutamide (Part 2) [elec-
tronic supplementary Fig. S1]. Men with advanced prostate 
cancer were to be transitioned from leuprolide acetate or 
degarelix to relugolix (120 mg [Part 1] or 240 mg [Part 2], 
orally, once daily after a single loading dose of 360 mg) as 
the ADT component of treatment on the approximate date 
the next injection was due. For Part 2 only, the recommended 
daily dose of relugolix was increased to 240 mg considering 
that apalutamide is a combined permeability glycoprotein 
(P-gp) and strong CYP3A inducer that causes relugolix con-
centrations to be reduced by approximately half. Treatment 
with the combination medication was continued as previ-
ously prescribed. The dose and dosing regimen for study 
treatments are provided in Table 1.

The study was approved by local independent review 
boards and conducted in accordance with International Con-
ference on Harmonization guidelines and ethical principles 
of the Declaration of Helsinki. All patients provided written 
informed consent prior to having any screening procedures 
performed. This study was conducted in the US.

2.2  Patients

Eligible patients had a documented medical history of 
either metastatic castration-sensitive prostate cancer 
(mCSPC) [Part 1 and Part 2], non-metastatic castration-
resistant prostate cancer (nmCRPC) [Part 2] or metastatic 
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castration-resistant prostate cancer (mCRPC) [Part 1]. 
Patients with a previous diagnosis of mCSPC (Part 1 and 
Part 2) were those with at least two of three of the follow-
ing factors: total Gleason score of ≥6, presence of two or 
more metastatic lesions on bone scan or other imaging 
modality, or evidence of measurable visceral metastases, 
with the exception of hepatic metastases. Patients with a 
previous diagnosis of nmCRPC (Part 2 only) were those 
without evidence of metastatic disease by imaging and who 
demonstrated disease progression despite maintaining cas-
tration levels of testosterone with ADT, as evidenced by 
consecutive increases in prostate-specific antigen (PSA) 
concentrations (two measurements, at least 1 week apart) 
with an absolute PSA concentration ≥2 ng/mL. Patients with 
mCRPC (Part 1) were those with evidence of metastatic dis-
ease by imaging and who demonstrated disease progression 
despite maintaining castration levels of testosterone with 
ADT consistent with the Prostate Cancer Working Group 3 
(PCWG3) guidelines [16, 17], as evidenced by consecutive 
increases in PSA concentrations (two measurements, at least 
3 weeks apart) of ≥25% and ≥2 ng/mL above the nadir and 
the progression of pre-existing disease, either a worsening of 
symptoms and/or radiologic evidence of enlarged metastatic 
lesions, and/or the development of new metastases.

Patients were those being treated with leuprolide acetate 
(3-, 4- or 6-month injectable depot formulations: intramus-
cular  [Lupron®], subcutaneous  [Eligard®]) or degarelix 
 (Firmagon®) in combination with either abiraterone plus a 
corticosteroid (Part 1) or apalutamide (Part 2). Prior treat-
ment with abiraterone (Part 1) or apalutamide (Part 2) was 
to have been well tolerated, defined as no evidence of hepa-
totoxicity requiring dose adjustment for a minimum of 12 
weeks or no fracture, fall or seizure episode, or need for 
dose adjustment due to an adverse event for a minimum 
of 6 weeks prior to the baseline (Day 1) visit, respectively. 
Patients were required to have an Eastern Cooperative 

Oncology Group (ECOG) performance status of 0 or 1 at the 
baseline (Day 1) visit and a testosterone serum concentra-
tion <50 ng/dL at the screening visit or prior to the baseline 
(Day 1) visit.

Patients with mCSPC or nmCRPC were excluded from 
participation if they had received combination therapy for 
longer than 24 months and patients with mCRPC for longer 
than 6 months, or if they had abnormal clinical laboratory 
test value(s) for various hematologic parameters, or indica-
tive of a clinically significant decrease in renal function, 
uncontrolled diabetes or hepatotoxicity (Part 1 only), a medi-
cal history of significant cardiac condition within 6 months 
prior to screening, an abnormal electrocardiogram (ECG) or 
a QTcF >470 ms, uncontrolled hypertension or hypotension 
or bradycardia.

2.3  Assessments

The primary study objective was to evaluate the safety 
and tolerability of relugolix as the ADT component of 
combination treatment during the 12-week primary study 
treatment period in each study part. Secondary objec-
tives included the safety and tolerability of relugolix as 
the ADT component of combination treatment for up to 
52 weeks, assessment of serum testosterone concentra-
tions during the 12-week primary study treatment period, 
and measurement of drug concentrations (Part 2 only). 
Assessment of safety, which was the same in each study 
part, included clinical laboratory tests, vital sign measure-
ments, ECG parameters at Weeks 3, 5, 9 and 13, reporting 
of adverse events throughout the 52 weeks of treatment, 
and measurement of vital signs at Week 53. Blood samples 
for determination of testosterone and PSA serum concen-
trations, and relugolix and apalutamide and N-desmethyl 
apalutamide concentrations (Part 2), were to be collected 

Table 1  Study interventions

ADT androgen deprivation therapy, bid twice daily, CYP cytochrome P450, IM intramuscular, P-gp P-glycoprotein, QD once daily, SQ subcuta-
neous
a Prior treatment with leuprolide acetate IM or SQ, or degarelix as the ADT component required
b Apalutamide is a combined CYP3A and P-gp inducer

Study part Study intervention: relugolix as ADT compo-
nent

Background  medicationsa

Loading dose Daily dose Combination medication Steroid

Part 1 360 mg
(3 × 120 mg)

120 mg
(1 × 120 mg)

Abiraterone acetate
1000 mg QD (2 × 500 mg or 4 × 250 mg)

Prednisone
5 mg QD or BID

Fine-particle abiraterone acetate
500 mg QD (4 × 125 mg)

Methylprednisolone
4 mg BID

Part 2 360 mg
(3 × 120 mg)

240  mgb

(2 × 120 mg)
Apalutamide
240 mg QD (4 × 60 mg)
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at the baseline (Day 1), Week 5, and Week 13/early ter-
mination (ET) visits during the 12-week primary study 
treatment period only.

2.4  Statistical Analysis

No formal calculation for sample size was provided as this 
was an exploratory phase I study. A sample size of approxi-
mately 24 patients was planned for each study part. In Part 1, 
no more than six patients with mCRPC were to be enrolled.

All safety parameters were to be analyzed on the Safety 
Population, defined as all patients who have been enrolled 
and initiated study treatment with at least a single admin-
istration of relugolix in combination with abiraterone (Part 
1) or apalutamide (Part 2). In this interim analysis, patients 
completing ≥12 weeks as well as patients who terminated 
early were included.

The analyses supporting the primary study objective 
included a descriptive evaluation of safety and tolerabil-
ity for each study Part based on the assessments of safety. 
Analyses supporting secondary study objectives included a 
descriptive summary of serum testosterone concentrations 
and the number and proportion of patients with testosterone 
concentrations ≥50 ng/dL at baseline, Week 5 and Week 13 
by study part (Part 1, Part 2) and plasma concentrations of 
relugolix, apalutamide and N-desmethyl- apalutamide (Part 
2 only) during the 12-week primary study treatment period.

3  Results

3.1  Patients

From March 2021 to October 2022, a total of 15 patients in 
Part 1 and 10 patients in Part 2 were enrolled into this ongo-
ing trial. In Part 1, patients received relugolix in combina-
tion with abiraterone for a median of 281 days (range 48–367 
days), with five patients completing the study through Week 
53. One patient was discontinued from the study in the safety 
extension treatment period due to disease progression. In 
Part 2, patients received relugolix in combination with apal-
utamide for a median of 180 days (range 1–383 days), with 
one patient completing the study through Week 53. Two 
patients discontinued from the study in the safety extension 
treatment period due to disease progression and one patient 
discontinued from the study after approximately 4 weeks 
of treatment due to adverse events of fatigue, hot flash, and 
body aches. The mean (standard deviation) age was 72.3 
(7.87) and 68.1 (7.14) years in Part 1 and Part 2, respectively 
(Table 2). The majority of patients in each study part had a 
diagnosis of mCSPC (Part 1: 86.7%; Part 2: 100%).

3.2  Safety

In Part 1, 79 non-serious adverse events were reported 
among 15 patients (100%) [Table 3], most of which were 
rated as mild or moderate in intensity (grade 1 or 2). A 
single serious adverse event (hospitalization due to a left 
femur fracture) was rated as severe in intensity (grade 3) 
and considered not to be related to study treatment. Eighteen 
of the 79 non-serious adverse events were considered by 
the investigator to be possibly or probably related to relu-
golix, 21 possibly or probably related to abiraterone and 4 
possibly related to the corticosteroid. The most frequently 
reported adverse events in 2 or 3 of 15 (≥10%) patients 
included pain in extremity, alanine aminotransferase (ALT) 
increased, anemia, back pain, constipation, hypertension, 

Table 2  Baseline characteristics

ECOG Eastern Cooperative Oncology Group, Max maximum, Min 
minimum, N number of patients in the treatment group, mCSPC met-
astatic castration-sensitive prostate cancer, mCRPC metastatic cas-
tration-resistant prostate cancer, nmCRPC non-metastatic castration-
resistant prostate cancer, PSA prostate-specific antigen, SD standard 
deviation
Percentages are based on the total number of patients in each part

Part 1 Relugolix 
+ abiraterone+ 
corticosteroid
[N = 15]

Part 2 Relugo-
lix + apaluta-
mide
[N = 10]

Age
 Mean (SD) 72.3 (7.87) 68.1 (7.14)
 Median 71.0 70.5
 Min, max 53, 84 56, 76

Prostate Cancer Clinical State
 mCSPC 13 (86.7%) 10 (100.0%)
 mCRPC 2 (13.3%) 0
 nmCRPC 0 0

ECOG status
 0 15 (100.0%) 9 (90.0%)
 1 0 1 (10.0%)

Total Gleason score
 7 3 (20.0%) 1 (10.0%)
 8 8 (53.3%) 2 (20.0%)
 9 3 (20.0%) 5 (50.0%)
 10 1 (6.7%) 2 (20.0%)

PSA concentration (ng/mL)
 Mean (SD) 8.641 (22.6179) 0.194 (0.2250)
 Median 0.054 0.079
 Min, max 0.03, 86.89 0.03, 0.72

Testosterone concentration (ng/dL)
 Mean (SD) 1.467 (1.8074) 15.500 (5.0166)
 Median 1.000 14.500
 Min, max 1.00, 8.00 10.00, 26.00
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memory impairment, rash, and vomiting. No transition (to 
relugolix from prior ADT treatment)- or time-related trends 
in clinical laboratory tests, vital signs or ECG parameters 
were observed.

In Part 2, 28 non-serious adverse events were reported 
among eight patients (80%) [Table 3], most of which were 
mild or moderate in intensity (grade 1 or 2). A total of two 
grade 3–4 adverse events were reported. Eleven of the 28 
non-serious adverse events were considered by the inves-
tigator to be possibly or probably related to relugolix, with 
12 possibly or probably related to apalutamide. The most 
frequently reported adverse events in 1 or 2 of 10 (≥10%) 
patients were pain in extremity, ALT increased, anemia, and 
vomiting. A single serious adverse event of a neuroendo-
crine tumor, considered an important medical event, was 
reported that was considered by the investigator not to be 

related to study treatment. No clinically significant transi-
tion (to relugolix from prior ADT treatment) or time-related 
trends in clinical laboratory tests, vital signs, or ECG param-
eters were observed.

3.3  Testosterone and Drug Concentrations

In Part 1, median (range) testosterone serum concentrations 
at the baseline (Day 1) visit were 1.0 (1.0–8.0) ng/dL, and 
following the transition to relugolix were 1.0 (1.0–14.0) and 
1.0 (1.0–34.0) ng/dL at Week 5 and Week 13, respectively, 
well below castration levels (Table 4). In Part 2, median 
testosterone serum concentrations at the baseline (Day 1) 
visit were 14.5 ng/dL, and following the transition to relu-
golix were 15.0 and 14.0 ng/dL at Week 5 and Week 13, 
respectively, well below castration levels (Table 4). In both 

Table 3  Adverse events

Data are expressed as n (%)
Adverse event grades are evaluated based on National Cancer Institute Common Terminology Criteria for Adverse Events Version 4.03. Med-
DRA Version 22.0. In this interim analysis, patients completing ≥12 weeks, as well as patients who terminated early, were included
a Eighteen adverse events were determined to be possibly/probably related to relugolix, including arthritic knuckles, worsening of hot flashes, 
fatigue, hypertension, constipation, muscle cramp in toes, confusion, memory impairment, bilateral testicular atrophy, worsening of fatigue, 
muscle weakness, lethargy, hypertriglyceridemia, decreased libido, hyperhidrosis, diarrhea, anemia, decreased body hair, and night sweats. A 
total of 21 adverse events were determined to be possibly/probably related to abiraterone, including confusion, memory impairment, lower back 
pain, fatigue, bilateral testicular atrophy, worsening of fatigue, worsening of hypertension, constipation, worsening of hot flashes, muscle weak-
ness, elevated AST, elevated ALT, decreased libido, hypertriglyceridemia, hyperhidrosis, diarrhea, nausea, anemia, decreased body hair, and 
night sweats. An additional four adverse events were determined to be possibly related to the corticosteroid (hyperglycemia, decreased libido, 
decreased body hair, anemia)
b A total of 11 adverse events were determined to be possibly/probably related to relugolix, including increased fatigue, xerostomia, body hair 
alopecia, intermittent hot flashes, generalized weakness, musculoskeletal aches, headaches, hot flashes, generalized body aches. Twelve adverse 
events determined to be possibly/probably related to apalutamide, including increased fatigue, xerostomia, rash, body hair alopecia, intermittent 
hot flashes, generalized weakness, generalized musculoskeletal aches, headaches, hot flashes, generalized body aches
ALT alanine transaminase, AST aspartate transaminase, MedDRA Medical Dictionary for Regulatory Activities

Part 1 
Relugolix + abiraterone + 
corticosteroida

[N = 15]

Part 2 
Relugolix +  apalutamideb

[N = 10]

Any grade Grade 3–4 Any grade Grade 3–4

Any adverse event 13 (86.7) 1 (6.7) 8 (80) 2 (20)
Serious adverse event 1 (6.7) – 1 (10) –
Fatal adverse event 0 – 0 –
Adverse events leading to discontinuation 0 – 1 (10) –
Adverse events that occurred in ≥10% of patients in either group
 Pain in extremity 3 (20.0) 0 1 (10) 0
 Alanine aminotransferase increased 2 (13.3) 0 2 (20) 0
 Anemia 2 (13.3) 0 2 (20) 0
 Back pain 2 (13.3) 0 0 1 (10)
 Constipation 2 (13.3) 0 0 0
 Hypertension 2 (13.3) 0 0 0
 Memory impairment 2 (13.3) 0 0 0
 Rash 2 (13.3) 0 0 0
 Vomiting 2 (13.3) 0 1 (10) 0
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Part 1 and Part 2, there were no patients who were above 
castration levels (i.e., testosterone concentrations ≥50 ng/
dL) at baseline (Day 1), Week 5, or Week 13/ET.

Mean relugolix trough plasma concentrations over 
12 weeks of treatment (11.9, 11.6, 9.2 and 13.1 ng/mL at 
Weeks 3, 5, 9 and 13, respectively) [electronic supplemen-
tary Fig. 2SA] were similar to historical values (10.7 ng/mL) 
[2]. Mean apalutamide and N-desmethyl-apalutamide trough 
plasma concentrations prior to and after initiation of treat-
ment with relugolix were similar (apalutamide: baseline = 
3640 ng/mL vs. 3981, 3829, 3557 and 3559 ng/mL at Weeks 
3, 5, 9 and 13, respectively; N-desmethyl-apalutamide: base-
line = 4454 ng/mL vs. 4565, 4698, 4493 and 4626 ng/mL at 
Weeks 3, 5, 9 and 13, respectively) [electronic supplemen-
tary Figs. S2B and S2C] and also similar to historical values 
(3681 and 4646 ng/mL, respectively) [13].

4  Discussion

This report detailed the ongoing results of a phase I study 
assessing the safety and tolerability of relugolix in combina-
tion with abiraterone or apalutamide in men with advanced 
prostate cancer. Although a total of 24 patients per study 
part are planned for enrollment, this interim report pro-
vides an aggregate assessment of safety and tolerability for 
the first 15 and 10 patients enrolled in Part 1 and Part 2, 
respectively. The results show no change in the risk–benefit 
profile of relugolix when administered with abiraterone or 
apalutamide. Adverse events observed during the trial were 
mostly mild-to-moderate and were consistent with known 
safety profiles of the individual medications. No transition- 
or time-related trends in clinical laboratory tests, vital sign 
measurements, or ECG parameters were observed in either 
part of the study. Mean testosterone concentrations remained 
below castration levels following the transition from prior 
ADT to relugolix during the 12-week primary study treat-
ment period.

For relugolix, the adverse events in this study were simi-
lar to those observed in the phase III HERO study [7]. Hot 
flash, fatigue, constipation, diarrhea, and arthralgia were the 
most frequently reported adverse events observed in men 
receiving relugolix in the HERO study (>10%). Similarly, 
adverse events considered by the investigator to be probably 
or possibly related to abiraterone or apalutamide were gen-
erally consistent with their known safety profiles [12, 13].

Based on the known metabolism and drug interaction 
profiles associated with relugolix and abiraterone, a drug 
interaction between these two medications is not anticipated; 
hence, no drug concentrations to assess a potential interac-
tion were obtained in Part 1 of the current study. Abiraterone 
acetate is a prodrug that is hydrolyzed to the active moiety 
abiraterone, which subsequently undergoes biotransforma-
tion to two inactive metabolites, abiraterone sulfate and 
N-oxide abiraterone sulfate mediated by CYP3A and/or the 
sulfotransferase enzyme, SULT2A1 [12]. Relugolix does not 
inhibit CYP3A and although relugolix is a slight CYP3A 
inducer, no clinically meaningful reductions in systemic 
abiraterone concentrations are expected upon concomitant 
use with relugolix [1]. Conversely, abiraterone is an inhibi-
tor of CYP2D6, for which relugolix is not a substrate, and 
CYP2C8, which is a minor metabolic pathway of relugolix; 
therefore, no effect of abiraterone on relugolix exposure is 
anticipated. Considering relugolix is a substrate for P-gp and 
apalutamide is a known combined P-gp and strong CYP3A 
inducer, the dose of relugolix should be increased to 240 
mg once daily upon concomitant use with apalutamide [1]. 
Mean relugolix trough concentrations during combination 
treatment with apalutamide were consistent with histori-
cal concentrations with relugolix 120 mg, indicating that 
by increasing the dose of relugolix to 240 mg during con-
comitant administration with an inducer achieves similar 
exposures to those at the recommended daily dose of 120 
mg without an inducer. Although apalutamide is primarily 
metabolized by CYP2C8 and CYP3A4 (to form the active 
metabolite N-desmethyl apalutamide), relugolix is not an 
inhibitor of these CYP enzymes. Mean apalutamide trough 

Table 4  Summary of testosterone concentrations by study visit

N number of patients in the treatment group, SD standard deviation

Testosterone concentrations

Baseline Week 5 Week 13/early termination

Part 1 Relugolix + abiraterone [N = 15]
 Mean (SD) 1.47 (1.807) 2.27 (3.369) 3.85 (9.091)
 Median (range) 1.0 (1.0–8.0) 1.0 (1.0–14.0) 1.0 (1.0–34.0)

Part 2 Relugolix + apalutamide [N = 10]
 Mean (SD) 12.80 (6.697) 15.38 (6.865) 17.33 (7.697)
 Median (range) 14.5 (10.0–26.0) 15.0 (6.0–28.0) 14.0 (10.0–29.0)
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concentrations prior to and after initiation of treatment with 
relugolix on baseline (Day 1) were similar, demonstrating 
that there was no impact of relugolix on apalutamide concen-
trations upon concomitant use. A recently published study 
showed that relugolix administered at approved standard 
doses concurrently with apalutamide was effective in main-
taining castrate testosterone levels in patients with high-risk 
localized prostate cancer without new safety signals [15].

Based on the available literature, combination therapy 
of ADT plus another agent is recommended as a treatment 
option by the NCCN guidelines [8]. Although relugolix was 
included as an ADT, the guideline also refers to the paucity 
of safety data and drug interaction information with relugo-
lix as the ADT component of treatment in combination with 
other medications. The results of this study help to address 
this data gap and support the use of relugolix in combina-
tion with abiraterone or apalutamide. Another recent analy-
sis of the HERO study showed treatment with relugolix was 
associated with similar efficacy and safety profiles with and 
without concomitant enzalutamide or docetaxel [14]. For 
relugolix, no clinically significant differences in the pharma-
cokinetics of relugolix were observed when coadministered 
with voriconazole (strong CYP3A inhibitor), atorvastatin, 
enzalutamide, or acid-reducing agents [1].

4.1  Study Limitations

The assessment of safety and tolerability for relugolix in 
combination with abiraterone or apalutamide in this study 
is based on a relatively small number of currently enrolled 
patients, and because of the lack of a comparator group, an 
objective assessment of safety is potentially limited. How-
ever, the intent of the study was to provide experiential data 
with relugolix as the ADT component of combination ther-
apy to identify a potential safety signal in a phase I research 
setting. Furthermore, the original design was a limitation 
because all patients were transitioning from GnRH ago-
nists to relugolix. The current study has been amended to 
reduce the screening period for Part 1 and Part 2 as well as 
enroll and evaluate new patients who are just starting com-
bination therapy with relugolix (i.e., not transitioning) and 
patients taking relugolix prior to enrollment; these results 
will be reported in a future publication. Additional insight 
on relugolix used in combination therapy may be gained 
from a recently initiated observational study (OPTYX; 
NCT05467176).

5  Conclusions

In this interim analysis, combination treatment with relugo-
lix and abiraterone or apalutamide was generally safe and 
well tolerated in patients with advanced prostate cancer. 

Safety profiles were consistent with the individual medica-
tions. Apalutamide plasma concentrations prior to and after 
initiation of treatment with relugolix were similar. Testos-
terone concentrations were maintained at castration levels 
following the transition to relugolix from prior ADT.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s11523- 023- 00967-5.
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