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SUMMARY

The HERO trial is a Phase III, multinational, open‑label, 
randomized controlled trial comparing relugolix 
(oral gonadotropin‑releasing hormone antagonists 
[GnRH] antagonist) with leuprolide  (injectable 
luteinizing hormone‑releasing hormone  [LHRH] 
agonist) in the patients of advance carcinoma 
prostate (PCa).[1] The trial enrolled PCa patients who 
either relapsed (biochemical or clinical) after curative 
local treatment  (n  =  467) or had incurable locally 
advanced disease (n = 252) or newly diagnosed with 
hormone‑sensitive metastatic disease (n = 211). Patients 
with major cardiovascular events within 6 months 
were excluded from the study. They were randomized 
to 2:1 ratio to get either oral relugolix (n = 622, 360 
mg followed by 120 mg once daily) or injectable 
leuprolide  (n  =  308, 22.5 mg or 11.25 mg every 3 
months) for 1 year. Both the arms were balanced in 
terms of age, geographical region, metastasis, disease 
category, Gleason score, performance status, and 
treatment received.

The primary end point was sustained castrate level 
of testosterone  (<50 mg/dL) during the treatment 
period  (from 29  days to 48  weeks). The secondary 
end points were noninferiority or superiority of 
relugolix over leuprolide, probability of castrate level 
of testosterone at day 4 and 15, the probability of 
prostate‑specific antigen (PSA) response, and profound 
testosterone suppression (<20 mg/dL) at day 15 and the 
mean FSH level (normal 1.5–12.4 IU/L) at 6 months.

The sustained castrate level of testosterone was 
maintained in 96.7% and 88.8% in relugolix and 
leuprolide groups, respectively, from day 29 to 
48  weeks. The trial showed the superiority of the 
new oral drug over leuprolide  (P  < 0.001) in terms 
of primary as well as all secondary end points. These 
were castrate level of testosterone on day 4  (56% 
vs. 0%), day 15 caT  (98.7% vs. 12%), testosterone 
level <20 mg/dL on day 15 (78.4% vs 1%), PSA response 
at day 15 (79.4 vs. 19.8%), and FSH suppression at 6 
months (1.72 IU/L vs. 5.95 IU/L).

In the leuprolide group, there was a testosterone surge at 
day 4, which returned to castrate level by day 29, while in 
relugolix, the mean testosterone decreased to 38 mg/dL on 
day four. Adherence to treatment was >99% in both the 
groups. The most common adverse event observed was hot 
flashes  (54.3% vs. 51.6%), followed by mild‑to‑moderate 
diarrhea (12.2% vs. 6.8%) and hepatic dysfunction (1.4% vs. 
1.3%) in the relugolix and leuprolide groups, respectively. 
The major cardiovascular events  (6.2% vs. 2.9%) and 
fatality (2.9% vs. 1.1%) were higher in the leuprolide group. 
There was an early return of normal serum testosterone 
level (≥280 mg/dL) at 3 months in the relugolix (54%) than 
leuprolide (3%) group. The authors conclude that relugolix 
is superior over leuprolide with lesser major cardiovascular 
risk.

COMMENTS

Androgen deprivation therapy  (ADT) is the mainstay of 
treatment of high risk,[2] locally advanced, biochemical 
recurrent,  metastatic hormone‑sensit ive,  and 
castrate‑resistant prostate cancer. ADT in the form of 
bilateral orchiectomy, GnRH agonist, or antagonist is well 
accepted, and no studies have shown the superiority of 
one over other.[3] The approximate time to achieve castrate 
level of testosterone in >90% patients is 12 h, 3 days, and 
3 weeks in bilateral orchiectomy, GnRH antagonist, and 
agonist treatment, respectively.[1,4] Bilateral orchiectomy is 
an irreversible ADT, and is recommended for patients who 
require lifelong androgen suppression. GnRH agonists often 
cause an androgen surge that may result in worsening of bone 
pain, obstructive LUTS, spinal cord compression, significant 
cardiovascular events, and rarely death.[5,6] Hence, patients 
with a high risk of flare and low serum testosterone level 
should be considered for either GnRH/LHRH antagonist 
or bilateral orchiectomy  (only if permanent castration 
is warranted) according to the saturation model.[5] This 
includes patients with impending spinal cord compression, 
extensive vertebral metastasis, severe obstructive lower 
urinary tract symptoms, or with high cardiovascular risk. 
The only commercially available GnRH antagonist for 
treatment of PCa is Degarelix, which showed rapid (day 3 
castrate level of testosterone, 96.1% vs. 0%) and sustained 
testosterone suppression  (castrate level of testosterone 
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at 1  year, 97.2% vs. 96.1%) as compared to leuprolide. 
One strong drawback of degarelix is high injection‑site 
reaction (40%).[7]

This Phase 3 trial with oral GnRH antagonist showed the 
superiority of relugolix over leuprolide and provides level‑one 
evidence. Still, some issues remain unaddressed, that is, 
what are the effects of long‑term treatment, is there any 
survival advantage, and is there any difference in quality of 
life and cost‑effectiveness. The efficacy and safety of relugolix 
as compared to degarelix remains to be addressed. Apart 
from rapid and sustained testosterone suppression, the other 
advantages of relugolix are that it is well tolerated orally, with 
no risk of flare, no injection‑site pain and reaction, without 
severe systemic side effects, less cardiovascular morbidity (54% 
lower than leuprolide), and rapid recovery of testosterone 
level on treatment completion or discontinuation.[1] This novel 
drug is still not approved by the FDA and is under review. 
The cost and affordability will be a matter of debate once it 
is commercially available. Other newer oral drugs such as 
abiraterone and enzalutamide have been investigated and are 
now commonly used for the treatment of advanced prostate 
cancer as an adjunct to ADT not as a substitute.

Other studies with relugolix in PCa also showed promising 
results. In the Phase 2 trial of relugolix versus degarelix as 
a neoadjuvant or adjuvant to external‑beam radiotherapy 
in intermediate‑ and high‑risk patients, it has been shown 
that treatment with oral relugolix can achieve rapid and 
sustained castrate level of testosterone with the same safety 
profile.[8] Considering the efficacy and safety of this new 
drug, it appears that it may play a lead in ADT in the near 
future.

REFERENCES

1.	 Shore ND, Saad F, Cookson MS, George DJ, Saltzstein DR, Tutrone R, 
et al. HERO study investigators. Oral relugolix for androgen‑deprivation 
therapy in advanced prostate cancer. N Engl J Med 2020;382:2187‑96.

2.	 Bekelman JE, Rumble RB, Chen RC, Pisansky TM, Finelli A, Feifer A, 
et  al. Clinically localized prostate cancer: ASCO clinical practice 
guideline endorsement of an American Urological Association/American 

Society for Radiation Oncology/Society of Urologic Oncology Guideline. 
J Clin Oncol 2018;36:3251‑8.

3.	 Mottet N, Bellmunt J, Briers E, Bolla M, Bourke L, Cornford P, et al. 
Members of the EAU – ESTRO – ESUR –SIOG Prostate Cancer Guidelines 
Panel. EAU – ESTRO – ESUR – SIOG Guidelines on Prostate Cancer. Edn. 
Presented EAU Annu Congr Amst 2020;10:182.

4.	 Lin BJ, Chen KK, Chen MT, Chang LS. The time for serum testosterone 
to reach castrate level after bilateral orchiectomy or oral estrogen in 
the management of metastatic prostatic cancer. Urology 1994;43:834‑7.

5.	 Krakowsky  Y, Morgentaler  A. Risk of testosterone flare in the era 
of the saturation model: One more historical myth. Eur Urol Focus 
2019;5:81‑9.

6.	 Thompson IM, Zeidman EJ, Rodriguez FR. Sudden death due to disease 
flare with luteinizing hormone‑releasing hormone agonist therapy for 
carcinoma of the prostate. J Urol 1990;144:1479‑80.

7.	 Klotz L, Boccon‐Gibod L, Shore ND, Andreou C, Persson BE, Cantor P, 
et al. The efficacy and safety of degarelix: A 12‐month, comparative, 
randomized, open‐label, parallel‐group phase III study in patients with 
prostate cancer. BJU Int 2008;102:1531‑8.

8.	 Dearnaley  DP, Saltzstein  DR, Sylvester  JE, Karsh  L, Mehlhaff  BA, 
Pieczonka C, et al. The oral gonadotropin‑releasing hormone receptor 
antagonist relugolix as Neoadjuvant/Adjuvant Androgen Deprivation 
Therapy to External Beam Radiotherapy in Patients with Localised 
Intermediate‑risk Prostate Cancer: A  Randomised, Open‑label, 
Parallel‑group Phase 2 Trial. Eur Urol 2020;78:184‑92.

Access this article online

Quick Response Code:
Website:

www.indianjurol.com

DOI:

10.4103/iju.IJU_497_20

This is an open access journal, and articles are distributed under the terms of 
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, 
which allows others to remix, tweak, and build upon the work non-commercially, 
as long as appropriate credit is given and the new creations are licensed under 
the identical terms.
Received: 07.09.2020, Accepted: 27.12.2020, Published: 01.04.2021
Financial support and sponsorship: Nil.
Conflicts of interest: There are no conflicts of interest.

How to cite this article: Ranjan SK. HERO trial: A rescue from injectable 
androgen deprivation therapy. Indian J Urol 2021;37:193-4.


