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Does drug innovation change compliance in 
combined treatments? 
Androgen pathway therapy



Androgen Deprivation Therapy: where we have come from

•1780 John Hunter, castration
•1938 Acid phosphatase
•1940 Huggins, Orchiectomy and estrogen (Nobel Prize)
•1965 Synthetic estrogens
•1977 First generation non-steroidal anti-androgens
•1989 2nd generation non-steroidal AA (Bicalutamide)
•1985 Schally, LHRH agonists (Nobel Prize)
•2003 LHRH antagonist (Abarelix)
•2008 Degarelix
•2009 Abiraterone
•2010 Enzalutamide
•2012 Apalutamide and Darolutamide



Hypothalamic-pituitary-gonadal axis and targets for ADT in PCa



Integrating ADT with RT
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level (p = 0.016) were significant predictors for overall
mortality in multiple adjusted analysis.

4. Discussion

In the SPCG-7 trial with 90% of 875 patients being high-risk
patients, RAD added to ET reduced the absolute risk of PCa-
specific mortality by 10.2% and 16.9% at 10 yr and 15 yr,
respectively. The combined treatment prolonged the
median overall survival by 2.4 yr, and six patients had to
undergo ET + RAD to prevent one PCa-death at 15 yr. The
beneficial effect of the combined treatment on PCa-specific
mortality remained highly significant in the Cox regression
analysis (HR = 0.42) with age, WHO-grade, and diagnostic
PSA level representing significant prognostic factors. The
observed mortality from other causes than PCa was higher
in the combined treatment group (33.2% vs 26.5% at 15 yr);
however, this difference was not statistically significant
(p = 0.075). Of importance, the combined treatment signifi-
cantly reduced the overall absolute risk of death by 10% at
15 yr follow-up (p < 0.001).

Our results must be discussed in the context of the
differences between our and the two other phase 3 studies
comparing survival in patients with high-risk PCa receiving
ET alone or ET + RAD [4,5]. Differences in treatment, patient
case mix, and outcomes must be considered. In all studies,
lifelong ADT was used. In SPCG-7, we used antiandrogen
monotherapy based on the preliminary observations in
1996 pointing to the effectiveness of this treatment in
locally advanced PCa with fewer side effects than long-term
castration [13]. Therefore, this hormone manipulation was
chosen in the SPCG-7 trial. This choice seems justified by the
recent report on improved long-term survival in patients
with T3-tumors who received bicalutamide monotherapy
in the SPCG-6 trial [2]. The long-term survival results of
SPCG-7 do not, in our view, indicate that the combined
treatment with antiandrogens decreased the efficacy of the
ET + RAD strategy as our mortality results compare well to
Mason et al’s [4] 10-yr PCa-specific survival results. Lifelong
ADT is associated with considerable side effects [14], and a

Table 3 – Cumulative incidence of the main end points and corresponding hazard ratiosa

Variable Endocrine only
(n = 439)

Endocrine plus radiotherapy
(n = 436)

Absolute risk reduction
(95% CI)

p value

Disease-specific mortality

Total no. of events 140 65

Median follow-up (yr) 11.7 12.6

7 yr of follow-up, % (95% CI) 10.7 (7.8–13.6) 5.7 (3.6–7.9) 5.0 (1.3–8.6) 0.008

10 yr of follow-up, % (95% CI) 19.1 (15.5–22.8) 8.9 (6.3–11.6) 10.2 (5.6–14.8) <0.001

15 yr of follow-up, % (95% CI) 34.3 (29.2–39.4) 17.4 (13.2–21.7) 16.9 (10.2–23.5) <0.001

Overall mortality

Total no. of events 252 201

Mean follow-up (yr) 11.7 12.6

7 yr of follow-up, % (95% CI) 20.5 (16.7–24.3) 17.0 (13.4–20.5) 3.5 (–1.6 to 8.7) 0.18

10 yr of follow-up, % (95% CI) 36.2 (31.7–40.7) 26.6 (22.5–30.8) 9.6 (3.5 to 15.7) 0.003

15 yr of follow-up, % (95% CI) 60.8 (55.3–66.4) 50.6 (44.9–56.4) 10.2 (2.2–18.2) <0.001

CI = confidence interval.
a The analysis of cumulative incidence was performed with the cmprsk package developed by Gray [9,10] and hazard ratios were derived from Cox proportional-

hazard models. The absolute risk reduction and relative risk are for combination of curative radiotherapy and antiandrogen treatment compared with

antiandrogen treatment alone. Gray’s test was used to determine p values.
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Fig. 1 – Cumulative incidence of (A) death from prostate cancer and
(B) death from any cause.
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Toxicity was measured using the NCIC Clinical Trials Group Expanded
Common Toxicity Criteria. Information on quality of life is presented by
Brundage et al.8a

RESULTS

Between 1995 and 2005, 1,205 patients were randomly assigned (Fig
1). Trial participants were well matched in terms of their baseline
characteristics (Table 1). Their median age was 70 years. Eighty-seven
percent of patients had locally advanced (T3-4) disease, 63% of pa-
tients had a PSA of more than 20 !g/L, and 18% had a Gleason score
of more than 8. The database contained data up to and including
December 31, 2010, and included 465 reported deaths. The median
follow-up time was 8 years (range, 0 to 15.2 years). Ninety-four per-
cent of patients included in the analysis had data available in the 2 years
preceding the clinical cutoff date.

Of the 603 patients randomly assigned to ADT!RT, 586 (97%)
received RT, and 13 did not receive RT; in four patients, it was un-
known whether or not RT was received. Of the 586 patients known to
have received RT, 43 received doses less than 65 Gy, and 10 received
doses greater than 69 Gy. Thus, 88% of the patients allocated to the
ADT!RT arm received doses between 65 and 69 Gy. Nine (1%) of 602
patients randomly assigned to ADT alone received RT, as defined by
irradiation to the pelvis of more than 50 Gy within 1 year of random
assignment and without evidence of disease progression. LHRH ago-
nists were used in 1,105 patients (92%), and bilateral orchiectomy was
performed in 93 patients (8%), with no evidence of differences in
proportions between the two arms.

OS
There were 260 deaths reported in patients treated with ADT

alone and 205 deaths in patients treated with ADT!RT. The addition
of RT led to a 30% reduction in the risk of death (HR, 0.70, based on
Cox model 1; 95% CI, 0.57 to 0.85; P " .001; Fig 2). The median OS
time was 9.7 years (95% CI, 8.8 to 10.5 years) for patients on the
ADT-alone arm, whereas it was 10.9 years (95% CI, 10.0 to 12.8 years)
for patients on the ADT!RT arm. The 10-year OS rate was 49% (95%

CI, 44% to 54%) for patients on the ADT arm, whereas it was 55%
(95% CI, 49% to 60%) for patients on the ADT!RT arm. A multi-
variable Cox model confirmed the effect of treatment, independent
from other variables, with a P # .0011 in favor of the ADT!RT arm.
The adjusted HR of ADT!RT versus ADT alone was 0.74 (95% CI,
0.61 to 0.87, based on Cox model 2). Both PSA level ($ 50 v " 20
!g/L) and Gleason score (8 to 10 v " 8) were significant prognostic
factors for OS.

DSS
Analysis of DSS indicated an excess of deaths caused by prostate

cancer in patients treated with ADT alone (Table 2). A competing risks
analysis indicated a significant reduction in the risk of death from
prostate cancer in patients treated with ADT!RT (HR, 0.46; 95% CI,
0.34 to 0.61; P " .001; Fig 3). There was no evidence of any differences
in deaths from other causes (P # .58; Table 2). Sensitivity analyses
were performed to test the impact of potential inaccuracy in investi-
gator assignment of cause of death. In each case, the reduction in risks
of death from prostate cancer in RT-treated patients was confirmed,
with P " .001

Nonfatal End Points
Disease progression. Using the prespecified definition of bio-

chemical progression, the 10-year disease progression–free rate was

HR, 0.70 (95% CI, 0.57 to 0.85); P < .001
10-year OS, 55% (ADT + RT) and 49% (ADT)
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Fig 2. Overall survival (OS). ADT, androgen-deprivation therapy; HR, hazard
ratio; RT, radiotherapy.

Table 2. Causes of Death

Cause of
Death

ADT
(n # 260)

ADT!RT
(n # 205)

Total
(n # 465)

No. of
Patients %

No. of
Patients %

No. of
Patients %

Prostate cancer 134 52 65 32 199 43
Cardiac/stroke 37 14 33 16 70 15
Other cancer 31 12 44 17 75 16
Pneumonia 11 4 11 9 22 5
Other 31 12 34 21 65 14
Unknown 16 6 18 5 34 7
Alive 342 398 740

Abbreviations: ADT, androgen-deprivation therapy; RT, radiotherapy.
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Fig 3. Deaths from prostate cancer. ADT, androgen-deprivation therapy; RT,
radiotherapy.

Mason et al
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55%

49%

60.8%

50.6%

10-y OS 15-y OS

+ 6% + 10.2%

NCI-MRC, JCO 2015 SPC-G7, Eur Urol 2016

A voi la parola, 4-5 Febbraio 2020
OS improved when ADT is combined

with RT in locally advanced PCa



Spratt et al. J Clin Oncol 2021



data from 10,853 patients enrolled in 12 radiation therapy trials

• After a median follow-up of 12 years, the addition of ADT to RT 
improved 12-year OS by 7%

Kishan et al. ASTRO 2021



ADT side effects

• Loss of libido and sexual interest, erectile dysfunction, impotence
• Fatigue

• Hot flushes 
• Decline in intellectual capacity, emotional liability, depression

• Decrease in muscular strength
• Increase in (abdominal) fat apposition

• Osteoporosis
• Cardiovascular 



Osteoporosis

CV events

CV death

Fracture (SREs)

Bone loss

Sarcopenic obesity

Conditions Side-effects Complications

Courtesy of Dr. Crawford



Hu, et al. Arterioscler Thromb Vasc Biol. 2020 
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Nabid, et al. EJC 2021 

Delayed Testosterone Recovery after LHRHa



Roy, et al. IJROBP 2020 

Delayed Testosterone Recovery after LHRHa



Alternatives to LHRHa ?

Shore, et al. NEJM 2020 



Alternatives to LHRHa à HERO trial

Shore, et al. NEJM 2020 



Shore, et al. NEJM 2020 

Alternatives to LHRHa à HERO trial



Lopes, et al. Circulation 2021 

First RCT with MACE as primary endpoint



A better way to report ADT duration ?



1.Do not give ADT to patients for whom there is no oncologic benefit

2.Make sure all patients starting ADT are medically optimized (ABCDE)

A. for Awareness and Aspirin

B. for Blood pressure Control

C. for Cholesterol and Cigarettes

D. for Diabetes mellitus and Diet

E. for Exercise

3.Consider referral to cardiologist in case of multiple cardiovascular risk

factors or history of cardiovascular events

Strategies to increase compliance to ADT



4. Do not prescribe intermittent ADT in patients with M+ disease

•OS is worse in IAD compared to CAD!
–Median OS differences of 8-10 months in CAD vs. IAD

•Combined data from RCTs does not support large or durable effects on QOL

Hussain, et al. J Clin Oncol 2016

Strategies to increase compliance to ADT



5. Assess the risk of fractures with specific tools (FRAX)
•Up to a 21% relative increase in clinical fractures on ADT due to bone loss

NCCN guidelines

• For men with a 10 year risk of hip fracture >3% based 
on the FRAX algorithm

• 1200 mg calcium, 800-1000 IU vitamin D

AND either

-Denosumab 60mg  SQ every 6 months 

-Zolendronic acid 5mg IV annually 

-Alendronate 70 mg PO weekly

Strategies to increase compliance to ADT




