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Androgen Deprivation Therapy Combined with 
Radiation in High-Risk Prostate Cancer . . .  
How Long Do We Go?
Nabid A, Carrier N, Martin AG, et al. Duration of androgen deprivation therapy in high-risk prostate 
cancer: A randomized phase III trial. Eur Urol. 2018;74:432-441. 

Study Overview
Objective. To compare the outcomes of 18 months versus 
36 months of androgen deprivation therapy (ADT) com-
bined with radiation in high-risk prostate cancer (HRPC). 

Design. Phase 3 multicenter, randomized superiority trial. 

Participants. This study enrolled patients aged ≤ 80 years 
with HRPC. All patients had no evidence of regional or 
distant metastasis. High-risk disease was defined as any 
of the following: clinical stage T3 or T4, prostate-specific 
antigen (PSA) level > 20 ng/mL, or Gleason score > 7.

Methods. Prior to randomization, all patients received 4 
months of ADT with goserelin 10.8 mg and anti-andro-
gen therapy with bicalutamide 50 mg daily for 30 days. 
Patients were then randomly assigned to 18 (short arm) 
or 36 (long arm) months of ADT in combination with ra-
diation therapy (RT). The randomization was stratified by 
stage (T1-2 vs T3-4), Gleason score (< 7 vs > 7) and PSA 
level (< 20 ng/mL vs > 20 ng/mL). The standard radiation 
dose was 70 Gy to the prostate and 44 Gy to the pelvis. 
Computed tomography or magnetic resonance imaging 
exam of the abdomen and pelvis and a bone scan were 

performed to rule out regional or distant metastases. PSA 
level was monitored every 3 months for 18 months, every 
6 months up to the third year, and yearly thereafter. 

Main outcome measures. The 2 primary outcomes were 
overall survival (OS) and quality of life (QoL) at 5 years. 
The secondary end points were biochemical failure (BF)
defined as PSA nadir plus 2, disease-free survival (DFS), 
and site(s) of tumor relapse. 

Main results. The 5-year OS was 91% and 86% for the 36- 
and 18-month groups, respectively (P = 0.07). The 10-
year OS was 62% for both groups (P = 0.7), and the global 
hazard ratio (HR) was 1.02 (P = 0.8). The disease-specific 
survival (DSS) was similar in both groups at 5 years (98% 
vs 97%) and at 10 years (91% vs 92%) in the long versus 
short arm, respectively. The rate of prostate cancer–spe-
cific death was 21% versus 23% in the long versus short 
arm, respectively. In a multivariate analysis for OS, only 
age and Gleason score > 7 were statistically significant 
survival predictors. BF rate at 10 years was 25% for 36 
months as compared with 31% for 18 months (HR, 0.71, 
P = 0.02). The 10-year DFS rates were 45% and 39% for 
36 and 18 months, respectively (HR, 0.68, P = 0.08). Forty 
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patients in the long arm versus 43 in the short arm devel-
oped distant metastasis. Both groups developed similar 
sites of metastasis, which was predominantly osseous. 
Some aspects of the EORTC30 and PR25 scales were 
significant, mostly pertaining to sexual activity, fatigue, 
and hormone-related symptoms in favor of the 18-month 
group. The median time to testosterone recovery after 
completion of ADT was 2.1 years for the short arm versus 
4 years in the long arm (P = 0.02). The compliance rate 
with ADT was 88% in the short arm versus 53% in the 
long arm. The main reason for nonadherence was side 
effects in 54% of the patients in the long arm and 31% in 
the short arm.

Conclusion. The results of the current study suggest that 
18 months of ADT in combination with RT yields similar 
10-year OS and improved QoL compared with 36 months 
in patients with HRPC. 

Commentary
The role of ADT for HRPC in combination with RT has been 
well established by evidence from several trials; however, the 
comparator arms and patient characteristics between these 
studies have been quite heterogeneous. For instance, the 
Radiation Therapy Oncology Group (RTOG) 85-31 trial com-
pared indefinite ADT with RT versus RT alone and showed 
significantly better 10-year OS in the ADT plus RT arm.1 Simi-
larly, the European Organisation for Research and Treatment 
of Cancer (EROTC) 22961 trial showed an OS benefit for 36 
months versus 6 months of ADT in combination with radia-
tion.2 Additionally, the RTOG 92-02 trial, which compared 4 
months versus 24 months of ADT with radiation, also found 
a significantly improved 10-year OS with a longer course of 
ADT.3 Taken together these data suggest that 4 to 6 months 
of ADT is inferior to 24 to 36 months of ADT in HRPC.  

Several differences, however, exist in patient charac-
teristics between the present trial and the earlier trials, 
justifiably reflecting the change of practice in the PSA era. 
For instance, the present study has a higher percentage 
of patients with Gleason scores 8-10 (60%) compared to 
the EROTC and RTOG studies (15%-35%) and a lower 
percentage of patients with T3 and T4 tumors. Patients 
with high Gleason scores are believed to have a higher 
risk of micro-metastasis at the time of diagnosis and high-

er chances of castration resistance. Therefore, inclusion 
of a (presumably) larger high-risk patient subgroup in the 
present study lends further credence to results indicating 
similar OS with a shorter course of ADT. A post hoc anal-
ysis including only patients with Gleason score 8-10 per-
formed for OS, DSS, BF, and DFS showed no significant 
difference in any of these variables between the arms. 
Analysis of the interaction between ADT duration in the 
Gleason 8-10 subgroup versus Gleason 7 for OS, DFS, 
DSS and BF found no significant differences. This again 
suggests that 18 months of ADT may be sufficient for this 
high-risk group; however, it is difficult to draw definitive 
conclusions from this unplanned subgroup analysis. 

Based on the results of the current study, it seems 
that 18 months of ADT is adequate for many, but not 
necessarily all, patients. For instance, there was a sig-
nificantly higher incidence of BF in the 18-month arm. 
Applying this data to younger patients may require a 
more nuanced approach, as it is possible that with 
longer follow-up this higher rate of BF may translate into 
a difference in OS. Therefore, life expectancy and co-
morbid conditions always need to be incorporated into 
clinical decision making with regards to ADT duration. 
In a study by Rose et al, the risk of prostate cancer–
specific mortality significantly decreased by using ADT 
plus RT for men with HRPC with a low, but not a high, 
competing mortality score.4 The clinical significance of 
this finding is that adding ADT to RT might significantly 
reduce the risk of death from prostate cancer only in the 
setting of low competing risks.

Another concept to ponder is the optimum duration 
of ADT in the era of RT dose escalation. Currently, there 
are emerging techniques for delivering higher radiation 
doses and combining brachytherapy with external 
beam radiotherapy for HRPC, and the role of whole pel-
vic radiation is being investigated. New data suggests 
that higher radiation doses can lead to improvement in 
outcomes for HRPC. The DART01/05 study compared 
4 versus 24 months of ADT with 76 to 82 Gy of RT and 
reported improved 5-year OS, DFS, and metastasis-free 
survival with longer ADT duration.5 Moreover, Kishan et 
al reported improved prostate cancer–specific mortal-
ity when brachytherapy boost was added to radiation 
compared to radiation alone in patients with Gleason 
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scores 9 and 10.6 Therefore, the optimal duration of 
ADT in the setting of dose-escalated radiotherapy is 
not yet known. Also, it is important to note that unlike 
the prior RTOG and EORTC studies, this study did not 
include patients with evidence of regional nodal disease, 
and thus the present data should not be applied to this 
patient population. 

Applications to Clinical Practice 
This study’s results suggesting that 18 months of ADT 
in combination with RT yields similar 10-year OS and 

improved QoL compared with 36 months of ADT in pa-
tients with HRPC should be interpreted with caution when 
treating very young patients, since the higher rate of BF in 
the short arm may impact the OS with longer follow-up. 
Additionally, patients’ QoL and tolerance to ADT-related 
adverse effects should be taken into consideration given 
that compliance with 36 months of ADT was only 53% in 
this study.

—Jailan Elayoubi, MD, Michigan State University,  

East Lansing, MI
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Multicomponent Exercise Program Can Reverse 
Hospitalization-Associated Functional Decline  
in Elderly Patients
Martinez-Velilla N, Casas-Herrero A, Zambom-Ferraresi F, et al. Effect of exercise intervention on 
functional decline in very elderly patients during acute hospitalization: a randomized clinical trial. 
JAMA Intern Med. 2018 Nov 12. 

Study Overview
Objective. To assess the effects of an individualized, mul-
ticomponent exercise intervention on the functional sta-
tus of very elderly patients who were acutely hospitalized 
compared with those who received usual care.

Design. A single-center, single-blind randomized clini-
cal trial comparing elderly (≥ 75 years old) hospitalized 
patients who received in-hospital exercise (ie, individ-
ualized low-intensity resistance, balance, and walking 

exercises) versus control (ie, usual care that included 
physical rehabilitation if needed) interventions. The exer-
cise intervention was adapted from the multicomponent 
physical exercise program Vivifrail and was supervised 
and conducted by a fitness specialist in 2 daily (1 morn-
ing and 1 evening) sessions lasting 20 minutes for 5 to 
7 consecutive days. The morning session consisted of 
supervised and individualized progressive resistance, 
balance, and walking exercises. The evening session 
consisted of functional unsupervised exercises including 
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light weights, extension and flexion of knee and hip, and 
walking. 

Setting and participants. The study was conducted in an 
acute care unit in a tertiary public hospital in Navarra, 
Spain, between 1 February 2015 and 30 August 2017. A 
total of 370 elderly patients undergoing acute care hos-
pitalization were enrolled in the study and randomly as-
signed to receive in-hospital exercise or control interven-
tion. Inclusion criteria were: age ≥ 75 years, Barthel Index 
score ≥ 60, and ambulatory with or without assistance.  

Main outcome measures. The primary outcome was 
change in functional capacity from baseline (beginning of 
exercise or control intervention) to hospital discharge as 
assessed by the Barthel Index of independence and the 
Short Physical Performance Battery (SPPB). Secondary 
outcomes were changes in cognitive capacity (Mini-Men-
tal State Examination [MMSE]) and mood status (Yesav-
age Geriatric Depression Scale [GDS]), quality of life (QoL; 
EuroQol-5D), handgrip strength (dominant hand), incident 
delirium (Confusion Assessment Method), length of stay 
(LOS), falls during hospitalization, transfer after discharge, 
and readmission rate and mortality at 3 months after dis-
charge. Intention-to-treat analysis was conducted. 

Main results. Of the 370 patients included in the study’s 
analyses, 209 (56.5%) were women, mean age was 87.3 
± 4.9 years (range, 75-101 years; 130 [35.1%] nonage-
narians). The median LOS was 8 days in both groups (in-
terquartile range [IQR], 4 and 4 days, respectively). The 
median duration of the intervention was 5 days (IQR, 0 
days), with 5 ± 1 morning and 4 ± 1 evening sessions 
in the exercise group. Adherence to the exercise inter-
vention was high (95.8% for morning sessions; 83.4% for 
evening sessions), and no adverse effects were observed 
with the intervention. 

The in-hospital exercise intervention program yielded 
significant benefits over usual care in functional outcomes 
in elderly patients. The exercise group had an increased 
change in measures of functional capacity compared to 
the usual care group (ie, Barthel Index, 6.9 points; 95% 
confidence interval [CI], 4.4-9.5; SPPB score, 2.2 points; 
95% CI, 1.7-2.6). Furthermore, acute hospitalization led 

to an impairment in functional capacity from baseline to 
discharge in the Barthel Index (−5.0 points; 95% CI, −6.8 
to −3.2) in the usual care group. In contrast, exercise in-
tervention reversed this decline and improved functional 
outcomes as assessed by Barthel Index (1.9 points; 95% 
CI, 0.2-3.7) and SPPB score (2.4 points; 95% CI, 2.1-2.7). 

The beneficial effects of the in-hospital exercise inter-
vention extended to secondary end points indicative of 
cognitive capacity (MMSE, 1.8 points; 95% CI, 1.3-2.3), 
mood status (GDS, −2.0 points; 95% CI, −2.5 to −1.6), 
QoL (EuroQol-5D, 13.2 points; 95% CI, 8.2-18.2), and 
handgrip strength (2.3 kg; 95% CI, 1.8-2.8) compared to 
those who received usual care. In contrast, no differenc-
es were observed between groups that received exercise 
intervention and usual care in incident delirium, LOS, 
falls during hospitalization, transfer after discharge, and 
3-month hospital readmission rate and mortality.   

Conclusion. An individualized, multicomponent physical 
exercise program that includes low-intensity resistance, 
balance, and walking exercises performed during the 
course of hospitalization (average of 5 days) can reverse 
functional decline associated with acute hospitalization in 
very elderly patients. Furthermore, this in-hospital exer-
cise intervention is safe and has a high adherence rate, 
and thus represents an opportunity to improve quality of 
care in this vulnerable population.

Commentary
Frail elderly patients are highly susceptible to adverse 
outcomes of acute hospitalization, including functional 
decline, disability, nursing home placement, rehospital-
ization, and mortality.1 Mobility limitation, a major hazard 
of hospitalization, has been associated with poorer func-
tional recovery and increased vulnerability to these major 
adverse events after hospital discharge.2-4 Interdisciplin-
ary care models delivered during hospitalization (eg, Geri-
atric Evaluation Unit, Acute Care for Elders) that empha-
size functional independence and provide protocols for 
exercise and rehabilitation have demonstrated reduced 
hospital LOS, discharge to nursing home, and mortali-
ty, and improved functional status in elderly patients.5-7 
Despite this evidence, significant gaps in knowledge 
exist in understanding whether early implementation of 
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an individualized, multicomponent exercise training pro-
gram can benefit the oldest old patients who are acutely  
hospitalized.

This study reported by Martinez-Velilla and colleagues 
provides an important and timely investigation in exam-
ining the effects of an individualized, multicomponent (ie, 
low-intensity resistance, balance, and walking) in-hospital 
exercise intervention on functional outcomes of hospital-
ized octogenarians and nonagenarians. The authors re-
ported that such an intervention, administered 2 sessions 
per day for 5 to 7 consecutive days, can be safely imple-
mented and reverse functional decline (ie, improvement 
in Barthel Index and SPPB score over course of hospital 
stay) typically associated with acute hospitalization in 
these vulnerable individuals. These findings are partic-
ularly significant given the paucity of randomized con-
trolled trials evaluating the impact of exercise intervention 
in preserving functional capacity of geriatric patients in 
the setting of acute hospitalization. While much more 
research is needed to facilitate future development of a 
consensus opinion in this regard, results from this study 
provide the rationale that implementation of an individu-
alized multicomponent exercise program is feasible and 
safe and may attenuate functional decline in hospitalized 
older patients. Finally, the beneficial effects of in-hospital 
exercise intervention may extend to cognitive capacity, 
mood status, and QoL—domains that are essential to 
optimizing patient-centered care in the frailest elderly 
patients. 

The study was well conceived with a number of 
strengths, including its randomized clinical trial design. In 
addition, the trial patients were advanced in age (35.1% 
were nonagenarians), which is particularly important 
because this is a vulnerable population that is frequently 
excluded from participation in trials of exercise interven-
tions and because the evidence-base for physical activity 
guidelines is suboptimal. Moreover, the authors demon-
strated that an individualized multicomponent exercise 
program could be successfully implemented in elderly 

patients in an acute setting via daily exercise sessions. 
This test of feasibility is significant in that clinical trials 
in exercise intervention in geriatrics are commonly per-
formed in nonacute settings in the community, long-term 
care facilities, or subacute care. The major limitation in this 
study centers on the generalizability of its findings. It was 
noted that some patients were not assessed for changes 
from baseline to discharge on the Barthel Index (6.1%) and 
SPPB (2.3%) because of their poor condition. The exclu-
sion of the most debilitated patients limits the application 
of the study’s key findings to the frailest elderly patients, 
who are most likely to require acute hospital care.   

Applications for Clinical Practice
Functional decline is an exceedingly common adverse 
outcome associated with hospitalization in older patients. 
While more evidence is needed, early implementation 
of an individualized, multicomponent exercise regimen 
during hospitalization may help to prevent functional de-
cline in vulnerable elderly patients.

—Fred Ko, MD, MS 

References
1.	 Goldwater DS, Dharmarajan K, McEwan BS, Krumholz HM. Is 

posthospital syndrome a result of hospitalization-induced allostatic 
overload? J Hosp Med. 2018;13(5).doi:10.12788/jhm.2986.

2.	 Creditor MC. Hazards of hospitalization of the elderly. Ann Intern 
Med. 1993;118:219-223.

3.	 Minnick AF, Mion LC, Johnson ME, et al. Prevalence and variation 
of physical restraint use in acute care settings in the US. J Nurs 
Scholarsh. 2007;39:30-37.

4.	 Zisberg A, Shadmi E, Sinoff G et al. Low mobility during hospital-
ization and functional decline in older adults. J Am Geriatr Soc. 
2011;59:266-273.

5.	 Rubenstein LZ, et al. Effectiveness of a geriatric evaluation unit.  
A randomized clinical trial. N Engl J Med. 1984;311:1664-1670.

6.	 Landefeld CS, Palmer RM, Kresevic DM, et al. A randomized trial 
of care in a hospital medical unit especially designed to improve 
the functional outcomes of acutely ill older patients. N Engl J Med. 
1995;332:1338-1344.

7.	 de Morton NA, Keating JL, Jeffs K. Exercise for acutely hospi-
talised older medical patients. Cochrane Database Syst Rev. 
2007;CD005955.


