
Hormonal therapy in Carcinoma 
Prostate



Prostate Cancer-Burden

2nd most frequent cancer 
and 5th leading cause of 
cancer death in men.

2nd leading site of cancer 
among males in Indian cities 
like Delhi, Kolkata, Pune.2

Hormonal therapy is the 
mainstay of treatment for 
men with prostate Ca

2Jain et al. Epidemiology of prostate cancer in India. Meta Gene. 2014

Global cancer statistics 2018 
Bray F, Ferlay J, Soerjomataram I, Siegel RL, 

Torre LA, Jemal A.



Hormonal therapy- how is it 
effective? 
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Hormonal therapy- how is it effective 
in Ca Prostate? 
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Androgen Deprivation in Ca Prostate
-the discovery!

In 1940-50s Dr Charles Huggins 
discovered orchiectomy leads 
to significant reduction in 
Prostate Ca.  Nobel Prize in 
1966

Schally discovered structure of 
LHRH, developed LHRH 
agonists, demonstrated 
decreased testosterone levels 
with daily doses; Nobel Prize in 
1977



Strategies of Androgen Deprivation

• Inhibition of LHRH / LH release

• Ablation of androgen sources

• Inhibition of androgen synthesis

• Antiandrogens

• Orchiectomy 

SURGICAL CASTRATION

MEDICAL CASTRATION



Strategies for Androgen Deprivation
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Orchiectomy (Surgical Castration)

Simple procedure

Compliance not a problem

No flare

Nonreversible

Carries significant psychological burden

• Bilateral orchiectomy quickly reduces circulating  
testosterone levels to  castration level  (less than 50 
ng/dL)



Inhibition of LHRH / LH release
• LH-RH agonists

• Leuprolide, Goserelin, Triptorelin, Histrelin

Desensitization of LH-RH receptor in Anterior Pituitary after 

chronic exposure to LHRH

Testosterone flare-Coadministered with antiandrogens for 2-3 weeks



LH-RH Antagonists

• Competitive inhibitors of

LHRH

• No testosterone flare (no need for 

antiandrogen coadministration)

• Rapid Onset 

• Persistent suppression.

• When rapid fall in testosterone is 

desired like bladder outlet 

obstruction, spinal cord 

compression, then LHRH 

antagonist preferred

https://www.urotoday.com/

https://www.urotoday.com/


Generic Brand Route Dosing

Goserelin acetate implant Zoladex S/C 3.6mg every month  10.8mg 
every 3 months

Leuprolide acetate depot Lupron Depot IM
7.5mg every month  22.5mg 
every 3 months  30mg every 
4 months

Leuprolide acetate injectable Eligard S/C

7.5mg every month  22.5mg 
every 3 months  30mg every 
4 months  45mg every 6 
months

Histrelin implant Vantas S/C 50mg yearly

Leuprolide acetate implant Viadur S/C 65mg yearly

Triptorelin pamoate injectable Trelstar Depot IM 3.75mg every month  
11.25mg every 3 months

Abarelix Plenaxis IM 100mg on Day 1,15, 29 
followed by 100mg 4 weekly

Degarelix Firmagon S/C 240 mg once f/b 80 mg per 
month



• GnRH agonists vs. antagonists

(Crawford, J Urol, 2011)



Inhibition of androgen synthesis

• Aminoglutethimide

• Ketoconazole

• Abiratirone



• Aromatase inhibitor

• Cholesterol  Pregnenolone

• “Medical adrenalectomy”

• Required glucocorticoid +

mineralocorticoid Rx with

high side effect profile

• Aminoglutethimide

• Ketoconazole

• Abiratirone

X

Inhibition of androgen synthesis



• Aminoglutethimide

• Ketoconazole

• Abiratirone

• Antifungal and Cytochrome  

P-450 inhibitor

• Blocks cholesterol side chain  

cleavage

• Blocks 17,20 desmolase in

DHEA synthesis

• Requires hydrocortisone Rx

• AEs: GI distress, hepato-

toxicity, and medication  

interactions

• CRPC

X
X

Inhibition of androgen synthesis



• Aminoglutethimide

• Ketoconazole

• Abiratirone

• Potent, selective inhibitor  

of Cytochrome P-17A

• Inhibits 17-alpha-hydrolase and

17,20-lyase

• Causes increased ACTH and  

increase in mineralocorticoids 

Requires prednisone Rx

• Very effective androgen  

suppression (T<1ng/mL)

• AEs: Hypertension,

hypokalemia, fluid retention

X
X

Inhibition of androgen synthesis



Antiandrogens

• Cyproterone acetate

• Flutamide

• Nilutamide

• Bicalutamide

• Enzalutamide

• Apalutamide

• Steroidal competitive AR-

antagonist

• Lowers testosterone through  

central inhibition of GnRH via  

activation of progesterone  

receptor

• Severe cardiovascular  

complications (up to 10%)



• Cyproterone acetate

• Flutamide

• Nilutamide

• Bicalutamide

• Enzalutamide

• Apalutamide

• Non-steroidal competitive  

AR antagonists

• Raise T levels by 1.5x

• Testradiol = gynecomastia and  

breast pain (up to 70%)

• Partial agnonist activity

• Generally inferior as  

monotherapy to other forms  

of surgical or pharmaceutical  

castration

Antiandrogens



• Enzalutamide/Apalutamide- Non-competitive AR  antagonist

Antiandrogens



Adverse effect of ADT

https://www.researchgate.net/

https://www.researchgate.net/


Adverse Effects: Osteoporosis

• Bone loss on ADT

• Baseline ~50% osteopenic/osteoporotic

• ADT causes increased bone turnover,  

decreased mineral density, increased risk of  

fractures

• +21-54% RR of fracture

• Screening

• Baseline DEXA scan

• Treatment

• Exercise

• Calcium + Vit D3 Supplementation

• Bisphosphinates or denosumab (RANK-L  

inhibitor) if high fracture risk



Indication/Timing of ADT?
Whom to give

Low Risk – No role

Intermediate risk – NAHT + Conc + Adjuvant ( short course 4-6 months )

High risk -NAHT + Conc + Adjuvant ( long course 2-3 years )

Metastatic – Long term ADT 

+Abiraterone/Doce/Enzalutamide/Apalutamide

Recurrence after RT or Surgery 

N1M0 disease- EBRT +long term ADT + Abiraterone



ADT for low risk localized Ca 

prostate 

• Lu-Yao, JAMA Internal Med, 2014

• SEER-Medicare analysis of 66,717 men

• Diagnosed with T1-T2 CaP and started on primaryADT

• No improved 15 years DSS or OS



ADT for intermediate risk localized Ca 

Prostate 
• Short term ADT with RT improves OS 

and CSS

• 75% of the study population was intermediate 

risk

• Six months of concomitant and adjuvant AS 

improves biochemical and clinical DFS of 

intermediate- and high-risk cT1b-c to cT2a



EAU guidelines



ADT for high risk  localized Ca 

Prostate

In patients with high-risk localised disease, use external-
beam radiation therapy (EBRT) with 76-78 Gy in 
combination with long-term androgen deprivation therapy 
(ADT) (2 to 3 years).

Trials : RTOG 9202
EORTC 22863
RTOG 8531







Role with Radical Prostatectomy 

No role of Neoadjuvant ADT prior to radical prostatectomy



• Early vs. Delayed ADT

• Long natural history (Pound, JAMA, 1999)

• BCR –(8 years)Metastasis –(5 years) Death

• Unclear effect on survival

• Delays PSA progression but ?OS effects (Loblaw 2007; Messing 2006)

• Timing of ADT depends on patient and prognostic factors

• Younger patients with rapid PSA velocity ADT

• Older patients with slow PSA velocity  observe

ADT for M0 biochemical 

recurrence (BCR) 



Timing of ADTSummary

Low risk CaP  

primary tx

Adjuvant/neoadjuvant  

Tx for high risk CaP

Biochemical  

failure without  

metastases

Metastatic

disease



ADT for M1 castration naïve prostate CA

• Gold standard for patients with metastatic disease at  

presentation

• Immediate ADT seems to improve DSS, but not OS

• Decreases symptoms and potential complications

(Loblaw, 2007 ASCO Practice Guideline Meta-Analysis,JCO)



Do we need to add anything to 

ADT? 



























EAU Guidelines for the first-line treatment of 

metastatic disease

https://uroweb.org/guideline/prostate-cancer/#6

https://uroweb.org/guideline/prostate-cancer/#6


ADT use in COVID era: 

NCCN Recommendation







Conclusion
• Hormonal therapy is a highly effective initial systemic 

therapy for Prostate cancer

• It is a low toxicity treatment but there are impacts on QOL

• ADT shows benefit in all 3 stages of prostate cancer 
(localized, locally advanced, metastatic) with an extensive 
safety and efficacy data

• Choice of drug depends on treatment cost, dosing, speed of 
onset, safety and tolerability, clinician experience and 
patient’s wish




