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High volume disease:

visceral metastases or at least four 
bone metastases, with one or more 
outside of the vertebral column and 
pelvis

CHAARTED, Christopher J. Sweeney et al, 2015, NEJM 



HYPOTHESIS

177Lu-PSMA in combination with docetaxel achieves a higher undetectable PSA 
(less than equal to 0.2 ng/ml) rate at 12 months compared to docetaxel alone in 
men with newly-diagnosed high-volume mHSPC.





Dual PET criteria for inclusion 

PSMA-avid disease 
SUVmax of more than 15 and high-volume metastases (defined as visceral disease, 
four or more bone metastases with at least one outside the axial skeleton on 
PSMA PET, or both 

18F FDG PET
absence of extensive discordant FDG-positive, PSMA-negative disease, defined as 
presence of FDG-positive disease with minimal PSMA expression in multiple sites 
(more than five) or in more than 50% of the total tumour volume. 



Sample size 

A sample size of 140 patients was initially chosen to provide 85% power assuming 
an undetectable PSA proportion at 48 weeks of 25% in the control arm and 50% in 
the experimental arm.



36 (22%) of 166 patients were found to be 
ineligible after PET-CT scans due to low uptake or 
low-volume disease on PSMA PET or discordant 
disease on FDG PET-CT. 

Accrual was stopped at 130 patients due to 
delays in recruitment caused by COVID-19-related 
lockdowns. The power was reduced from 85% 
with 140 patients to 82% with 130 patients.

4 patients recruited in control arm withdrew 
consent.
63 patients in each arm ultimately commenced 
treatment

61 patients in each arm were evaluable for 
primary endpoint
63 patients in each arm- secondary endpoints



Treatment exposure 

Treatment Lu PSMA+ 
Docetaxel

Docetaxel 

Lu PSMA
   Completed 2 cycles
   Dose reduction
   Dose delay 

63
0
1

NA

Docetaxel 
   Completed 6 cycles
   Dose reduction
   Dose delay

50(79%)
21(33%)
6 (10%)

53(84%)
11(17%)
4 (6%)



Results: 
Patient characteristics 

Lu PSMA + Docetaxel 
(n=63)

Docetaxel (n=63)

Age(median,IQR) 69 (63–73) 69 (64–74)

ECOG, PS 0-1 63 (100%) 62 (98%)

T3-T4 38 (67%) 45 (75%)

N1 47(77%) 48(77%)

M1 (not specified) 
M1b 
M1c 

35 (56%) 
22 (35%) 
4 (6%) 

37 (60%) 
18 (29%) 
6  (10%) 

Grade group 4-5 48 (89%) 51 (92%)

PSA (ng/ml), median,IQR 48 (18-113) 31(15-93)

High Volume ds 60 (95%) 55(87%)

≤ 28 days of ADT 55 (86%) 51 (81%)



Primary endpoint 

Lu PSMA + 
Docetaxel 

Docetaxel 

Undetectable PSA 
(ie, PSA ≤0·2 
ng/mL) at 48 
weeks 

25 (41%) of 61 
patients (95% CI 
30–54) 

10 (16%) of 61 
patients (95% CI 
9–28) 

OR 3·88, 95% CI 
1·61–9·38; 
p=0·0020

Undetectable PSA at 
any other point 

32 (51%) of 63 
patients (95% CI 39–
63) 

20 (32%) of 62 
patients (95% CI 22–
45) 

OR 2·14, 95% CI 
1·03–4·46; p=0·042

Undetectable PSA at 
12 wks

11 (17%) of 63 
patients (95% CI 10–
29) 

11 (18%) of 62 
patients (95% CI 10–
29)

OR 0·94, 95% CI 
0·37–2·36; p=0·895 



Time to 
event 
analysis 



Time to 
event 
analysis



Quality of life and pain



Adverse 
events

Lu PSMA+ Docetaxel 
(n=63)

Docetaxel (n=63)

Grade 1/2 Grade 3/4 Grade 1/2 Grade 3/4

Any treatment related adverse 
effects 

44 (70%)  18(29%) 45(71%) 17 (27%)

Febrile neutropenia - 7(11%) - 6(10%)

Diarrhoea 10(16%) 4(6%) 16(25%) 0%

Oral mucositis 9 (14%)  2 (3%)  6 (10%)  0 

Peripheral sensory neuropathy 20 (32%)  1 (2%)  27 (43%)  1 (2%) 

Fatigue  35 (56%)  2 (3%)  35 (56%)  0 

Anaemia  4 (6%)  2 (3%)  1 (2%)  0 

Nausea  15 (24%)  0  15 (24%)  0 

Dry mouth  23 (37%)  0  0 0

Alopecia  25 (40%)  0  29 (46%)  0 

Bone pain  4 (6%)  1 (2%)  0 0



Limitations 

1. Issue with control arm:  PEACE 1 and ARASENS trial has shown benefit of triplet therapy 
(androgen deprivation therapy + docetaxel + androgen receptor pathway inhibitors) over 
androgen deprivation therapy plus docetaxel 

 2. relatively short follow-up and small sample size ------------- OS data is not mature

3. decision to halt recruitment at 130 patients rather than our target of 140 patients. Modest 
decrease in power of the study 

4. Stringent PET based inclusion criteria--- may hinder wide application. Addition of 18F FDG 
PET further increases cost of treatment 



Conclusion 

[¹⁷⁷Lu]Lu-PSMA-617 given before docetaxel had greater activity and a similar toxicity profile 
compared with docetaxel alone in patients with de-novo high-volume mHSPC

UpFrontPSMA is the first reported randomised study of [¹⁷⁷Lu]Lu-PSMA-617 in mHSPC 

The primary endpoint of undetectable PSA at 48 weeks favoured [¹⁷⁷Lu]Lu-PSMA-617 plus 
docetaxel, together with improvements in some secondary endpoints. 



Overall survival and quality of life with <br />[¹⁷⁷Lu]Lu-PSMA-617 plus enzalutamide in metastatic castration-resistant prostate cancer (ENZA-p): secondary outcomes from an 
open-label, multicentre, randomised, phase 2 trial
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Experimental arm: Adaptive dosing
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Overall Survival 
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Deterioration-Free Survival
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Health-Related Quality of Life
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