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Timing of radiotherapy after radical prostatectomy
The optimal timing of radiotherapy after radical 
prostatectomy remains unclear. Previous prospective, 
randomised clinical trials showing that adjuvant 
radiotherapy was associated with a reduced risk of 
recurrence in patients at risk (ie, positive surgical 
margins, pathological T-stage 3 (pT3) disease, Gleason 
score 8–10) were confounded by either late use of salvage 
radiotherapy or no use of post-radical prostatectomy 
prostate-specific antigen (PSA) monitoring or both.1–4 
The guidelines of the European Association of Urology 
recommend either adjuvant radiotherapy to the prostatic 
bed after recovery of urinary function in patients 
at increased risk for relapse within 6 months after 
radical prostatectomy or early salvage radiotherapy for 
biochemical recurrence.5 Despite this recommendation, 
adjuvant radiotherapy is used infrequently in patients 
with adverse pathology at radical prostatectomy.6

Long-awaited full reports of three randomised 
clinical trials along with a pre-planned meta-analysis 
investigating the timing of radiotherapy after radical 
prostatectomy using post-radical prostatectomy PSA 
monitoring have been published in The Lancet7,8 and 
The Lancet Oncology.9,10 In contrast to previous studies,1–4 
adjuvant radio therapy has been compared with a policy 
of early salvage radiotherapy in cases of PSA progression, 
which allows meaningful conclusions as treatment is in 
line with the current standard of care.

The studies did not show superiority of adjuvant 
radiotherapy compared with salvage radiotherapy 
based on the early endpoint of progression-free survival. 
The RAVES study9 was designed to assess whether 
progression-free survival with salvage radiotherapy was 
non-inferior to adjuvant radiotherapy in patients with 
extraprostatic extension, seminal vesicle invasion, or 
positive surgical margins, while GETUG-AFU 1710 and 
RADICALS-RT7 assessed if adjuvant radiotherapy was 
superior to salvage radiotherapy with a primary endpoint 
of event-free survival in GETUG-AFU 17, which included 
pT3 disease patients with positive surgical margins.

The ARTISTIC meta-analysis8 was prospectively 
designed before the results from the three randomised 
clinical trials were known. It included 2153 men from 
the three trials7,9,10 and showed no evidence that event-
free survival, which was driven by PSA progression, was 
improved with use of adjuvant radiotherapy compared 

with salvage radiotherapy based on 270 event-free 
survival events.8

RADICALS-RT7 is the largest of the three trials7,9,10 and 
randomly assigned 1396 patients at risk for progression 
to adjuvant radiotherapy or salvage radiotherapy for 
PSA progression. The primary outcome of the study 
is freedom from distant metastases. For the purpose 
of the ARTISTIC meta-analysis, the early endpoint of 
freedom from biochemical progression was added 
as a secondary outcome measure to RADICALS-RT 
in 2018. The RADICALS-RT authors reported 5-year bio-
chemical progression-free survival of 85% for patients 
in the adjuvant radiotherapy group and 88% for 
those in the salvage radiotherapy group (hazard ratio 
[HR] 1·10, 95% CI 0·81–1·49; p=0·56) after a median 
follow-up of 4·9 years.7 Thus, the authors concluded that 
an observation policy with salvage radiotherapy for PSA 
progression should be the standard of care after radical 
prostatectomy.

However, whether this conclusion is generalisable to all 
patients requires discussion. First, the patient eligibility 
criteria for RADICALS-RT included patients who would 
not receive adjuvant radiotherapy in typical clinical 
practice because of the low risk of recurrence. Specifically, 
inclusion criteria were at least one of the following risk 
factors: pT3 or 4, Gleason score 7–10, positive margins, 
or preoperative PSA of 10 ng/mL or more, meaning a 
patient with pT2 disease, Gleason score of 3 + 4, a PSA 
of 4 ng/mL, and negative margins would be eligible. 
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Most urological, medical, and radiation oncologists 
would not recommend adjuvant radiotherapy for such 
a patient. Nevertheless, more than half of the patients 
had Gleason score of 3 + 4, 18% had seminal vesicle 
invasion, 17% had Gleason score of 8–10, and 5% had 
lymph node involvement.7 Therefore, even with further 
follow-up, RADICALS-RT might be underpowered for 
subgroup analyses of patients at high risk for progres-
sion, and a potential benefit of adjuvant radiotherapy 
in the overall study was likely to be diluted by including 
many patients with a favourable risk. Moreover, at the 
time of the ARTISTIC meta-analysis, only 421 (39%) men 
randomly assigned to early salvage radiotherapy received 
radiotherapy, which is consistent with a high proportion 
of patients with favourable risk in all three studies,7,9,10 and 
limits the power of high-risk subgroup analyses in the 
meta-analysis.8

Second, immortal time bias could have led to missing 
a benefit of adjuvant radiotherapy in biochemical 
progression-free survival in high-risk subgroups.11 Given 
the trial designs, assessment for PSA progression (ie, at 
least 0·4 ng/mL) after salvage radiotherapy did not occur 
until 2–9 months after the trigger PSA concentration 
to initiate salvage radiotherapy of at least 0·1 ng/mL7 

or 0·2 ng/mL.9,10 Men with high-risk features such as 
Gleason score of 8–10 and pT3b can have rapid rises in 
PSA causing them to reach the 0·4 ng/mL progression 
level within the 2–9 month window when assessment 
for progression is not occurring.11 As a result, observation 
of PSA progression in the salvage radiotherapy group 
occurs at a later time than in the adjuvant radiotherapy 
group, which can explain the HRs favouring salvage 
radiotherapy in the RADICALS-RT study and in the high-
risk subgroups including seminal vesicle invasion and 
Gleason score of 8–10 in the RAVES study, which are 
counterintuitive.

Finally, it is known that androgen-deprivation therapy 
can delay time to progression and fewer men had 
undergone salvage compared with adjuvant radiotherapy 
in the RADICALS-RT and GETUG-AFU 17 trials—concurrent 
androgen-deprivation therapy with radiotherapy was 
used in some men in RADICALS-RT and nearly all men in 
GETUG-AFU 17. This difference raises the question as to 
the reliability of the progression-free survival endpoint.

Nevertheless, the four studies represent an important 
step forward and support the use of early salvage as 
opposed to adjuvant radiotherapy for many patients 
after radical prostatectomy, with the possible exception 
of those at high risk for progression (eg, Gleason 
score 8–10 and pT3b or higher), which comprised less 
than 20% of men in the three randomised trials, and 
for whom shared patient and clinician decision making 
should be considered.7–10 Pending longer follow-up of 
the RADICALS-RT study to evaluate the metastasis-free 
survival endpoint in high-risk subgroups, we believe it 
is prudent to consider adjuvant radiotherapy in these 
patients.
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