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ROAD MAP

• Androgen Deprivation Therapy: several drugs
• Radiobiological rational RT + ADT
• Radiotherapy + ADT: when
• Theory in clinical practice



ANDROGEN DEPRIVATION THERAPIES

Leuprolide, triptorelin, goserelin

Degarelix, relugolix

Abiraterone

Bicalutamide, flutamide, nilutamide
Or

Enzalutamide, apalutamide, darolutamide
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GnRH AGONISTS/ANTAGONISTS

• GnRH-agonists overstimulate GnRH receptors leading to downregulation of 
pituitary receptors, inhibition of LH and FSH release, and a concurrent reduction 
in testosterone production. With time, overstimulation leads to desensitization 
and production of LH, FSH, and testosterone is reduced

à GnRH-agonists stimulate testosterone production before shutting it down 
(flare) for the first 30 days.

• GnRH-antagonists inhibit testosterone production directly (competitive inhibition 
of pituitary GnRH receptors). This blockade directly suppresses the secretion of 
LH and FSH and thereby reduces testosterone production
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AR ANTAGONISTS

• Competitive binding to AR and DHT-AR 
binding prevention are typical for both
1°and 2°generation AR antagonists

• 2° generation AR antagonists share 
further and peculiar charachteristics

• 2° generation AR antagonists also inhibit 
the AR translocation from cytoplasm to 
cell nucleus, the coactivator recruitment, 
and the AR-DNA binding.

Prostate cancer cell proliferation and survival
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RADIOBIOLOGICAL RATIONAL RT+ADT

• Spatial cooperation 
• Normal tissue protection 
• Cytotoxic enhancement 
• Biological cooperation 
• Temporal modulation 

Steel, Peckham 1997 
Bentez SM 2007 
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SPATIAL COOPERATION

Definition: describe the scenario whereby RT acts 
loco regionally, and drugs (ADT, CHT) acts against 

distant micro metastases, without interaction 
between the agents

ADT represents a keystone in PC 
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• Spatial cooperation 
• Normal tissue protection 
• Cytotoxic enhancement 
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NORMAL TISSUE PROTECTION
Neoadjuvant ADT: downsizing in prostate volume 

Sanguineti G, et al 2003
Choi H, et al 2016

“…ADT resulted in statistically significant clinical improvement in terms 
of prostate volume…when analyzed by ADT duration and prostate 
volume…”
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NORMAL TISSUE PROTECTION
Neoadjuvant ADT: downsizing in prostate volume 

Sanguineti G, et al 2003
Zelefsky M 1997

“…Our results show that rectal tolerance is reduced in presence of hormonal therapy…The underlying mechanism of such 
phenomenon is not known…The fact that neoadjuvant AD has little impact on late rectal toxicity compared to adjuvant AD 
suggests that AD may hamper the reparative process of the rectal tissue that is damaged by radiotherapy..”
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RADIOBIOLOGICAL RATIONAL RT+ADT

• Spatial cooperation 
• Normal tissue protection 
• Cytotoxic enhancement 
• Biological cooperation 
• Temporal modulation 

Steel, Peckham 1997 
Bentez SM 2007 

≈
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CYTOTOXIC ENHANCEMENT

Definition: …combination of therapies that leads to an  interaction on some level that 
generates an improved antitumor effect relative to each treatment alone

• Exacerbation of DNA Damage

• Inhibition of DNA Repair 

• Cell Cycle Effects 

• Enhanced Apoptosis 

• Targeted Radiosensitizers
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“…prostate cancer cells treated with IR 
plus androgen demonstrate enhanced 
DNA repair and decreased DNA damage 
and furthermore that antiandrogen 
treatment causes increased DNA damage 
and decreased clonogenic survival…”

Polkinghorn WR et al, 2013

ADT + RT FOR PC: A THERAPEUTIC SYNERGY?
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ADT + RT FOR PC: A THERAPEUTIC SYNERGY?

“..The combination of enzalutamide with ionizing radiation significantly 
improves radio-sensitivity of hormone-dependent LNCaP cells..”

Triggiani et al, 2018
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• Spatial cooperation 
• Normal tissue protection 
• Cytotoxic enhancement 
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Steel, Peckham 1997 
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≈
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BIOLOGICAL COOPERATION

Definition: this is the second of the mechanisms 
of radiosensitization and refers to strategies that:

• Target distinct cell populations 
• Employ different mechanisms for cell killing 
• Delaying tumor regrowth

N.B: the cells targeted are not necessarily the 
malignant cells only

Vascular responses to radiotherapy and 
androgen-deprivation therapy in 

experimental prostate cancer. 
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≈
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• The aim of this approach is to enhance the tumor response to fractionated radiotherapy. 
• The four R’s of radiotherapy: 
               1. Repair                       →  DNA damage repair
               2. Repopulation           → cellular repopulation or proliferation
               3. Reoxygenation         → reoxygenation of hypoxic tumor cells 
               4. Redistribution          → redistribution to more sensitive phases of the cell cycle

For example: radioenhancing drugs in this context could function by inhibiting repair taking place 
between dose fractions.

TEMPORAL MODULATION

SBRT?
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RADIOTHERAPY + ADT: WHEN?

NCCN, 2023

HOW DID WE GET 
HERE?
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RT + ADT in intermediate-risk disease

DFCI 95-096 trial (D’Amico JAMA 2008): 

• 206 men with cT1b-T2b disease (75% 
intermediate-risk) to 70 Gy RT with or 

without 6 months of ADT.
• Significant OS advantage with ADT at 

median FU of 8 years: 74% vs 61%, p= 
0.01. 

• Post hoc analysis (2011) confirmed an OS 
benefit with ADT for patients with 

intermediate-risk disease and no or 
minimal comorbidity (AHR = 3.0, 95% CI: 

1.3−7.2, P = 0.01) 

The RTOG 9408 trial 
(Jones C. N Engl J Med 2011)

• 1,979 pts with cT1b-T2b disease 
(34.6% low-risk, 54.0% 

intermediate-risk, 11.4% high-
risk) to 66.6 Gy with or without 4 

months of ADT . 
• FU of 9.1 years, RT with ADT had 

significantly higher OS: 62% vs 
57%, p= 0.01 only for patients 
with intermediate-risk disease 

The DFCI 95-096 and the RTOG 9408 randomized controlled trials established the known benefit of 4 to 6 months of ADT in IR disease 

RADIOTHERAPY + ADT IN INTERMEDIATE RISK PC

INSUFFICIENT 
DOSES!!!
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Intermediate-risk PC is a heterogeneous group of diseases. In particular, Zumsteg et al. established the concept of:
favorable Intermediate risk   vs  unfavorable intermediate-risk disease

Zumsteg, et al 2013

RADIOTHERAPY + ADT IN INTERMEDIATE RISK PC
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Zumsteg, et al 2013

“..IR PCa is a heterogeneous collection of diseases that can be separated into favorable and unfavorable subsets. These groups likely will 
benefit from divergent therapeutic paradigms..”

RADIOTHERAPY + ADT IN INTERMEDIATE RISK PC
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“…the addition of ADT to modern dose-escalated 
RT was not associated with improved overall 

survival for any patient subgroup based on age or 
comorbidity score…” 

RADIOTHERAPY + ADT IN FAVOURABLE INTERMEDIATE RISK PC

Falchook AD, et al 2016
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RADIOTHERAPY + ADT IN HIGH/VERY HIGH RISK PC
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RADIOTHERAPY + ADT IN HIGH/VERY HIGH RISK PC

Lawton C, et al 2017
Zapatero A, et al 2022

Nabid A, et al 2018

“…LTAD and RT is superior to STAD and RT for the treatment 
of locally advanced nonmetastatic adenocarcinoma of the 
prostate and should be considered the standard of care..”

“…the benefit was clinically relevant in high-risk patients. IR Pca 
patients treated with high-dose radiotherapy do not benefit 
from LTAD..”

“..In localized HRPC, our results support that 36 mo is not superior to 
18 mo of ADT. ADT combined with RT can potentially be reduced to 18 
mo in selected men without compromising survival..”

≠ inferior!“…these data suggest patients receiving dose-escalated external beam radiotherapy should receive a minimum of 
18 months of ADT (supported by high-level data)…”



• LOW- RISK 

• INTERMEDIATE- RISK

• HIGH-RISK/LOCALLY ADVANCED
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SUMMARIZING

ADT is not recommended in the 
treatment of low-risk LPCa (ESTRO –

EAU) 

ESTRO and the EAU currently recommend to 
add short-term ADT (6 months) to RT in 

patients with intermediate risk LPCa, 
irrespective of the subgroup 

Favorable à option no ADT

Unfavorable à 6m ADT

Long-term ADT is recommended in combination 
to RT in the treatment of HR LPCa EAU-ESTRO- 

guidelines 





•25/08/1948; sposato, no figli, vive con la moglie

•174 cm, 94 kg (BMI 31)

•Licenza elementare, operaio edile in pensione, vita sedentaria

•Ex fumatore (20 sig/die per 40 anni), vino ai pasti

•LUTS di lieve entità (IPSS: 8), alvo regolare, DE lieve-moderata (IIEF-5: 16)

•No storia chirurgia maggiore

•Nel 2014 STEMI con pPCI. In FU cardiologico

•Comorbidità: artrite psoriasica, dislipidemia, ipertensione.

•Terapia domiciliare: metotrexate + tp steroidea, fibrati, statine, calcio antagonista, clopidogrel

IL PAZIENTE



IL PAZIENTE

•4/2022: riscontro occasionale di PSA totale 6.8 ng/ml

•ER (4/2022): prostata x2, aumento di consistenza a sx

•RM mp (13/05/2022): P5 20 mm mediale lobo sx con associata irregolarità di capsuala, P4 6 

mm apice sx, infiltrazione VS sx

•Bio prostatiche (3/6/2022): 12 prelievi random + 3/3 aree target: 8/12 pos GS 4+3 e 4+4, 

prelievi fusion pos per GS 4+4 e 4+5

•PET Colina di stadiazione (20/07/2022): patologico uptake a carico di prostata e di 2 linfonodi 

iliaco-otturatori sx, non uptake nodali extraregionali od ossei

STADIO: cT3b N1 M0 iPSA 6.8 ng/ml GS 4+5


