
Prostate Specific Membrane Antigen (PSMA) PET-CT improves 
assessment accuracy of high risk local prostate cancer

Improved detection (compared to usual imaging) of non-localised disease in high risk prostate 
cancer can be achieved with PET (positron emission tomography) CT scans using radiolabelled 
small molecules that bind to PSMA. Sensitivity and specificity are both significantly higher, leading 
to more accurate staging, and an assumed lower relapse for the more accurately staged “true” 
localised prostate cancer.

Men with high risk local prostate cancer must be assessed to determine the extent of the disease in order to make appropriate therapeutic 
decisions. Relapse following curative treatment is common however, due to the insufficient accuracy of conventional CT and bone scanning 
to detect non-localised disease. As opposed to PSA which is a protein secreted by prostatic cells, PSMA is a cell surface glyocoprotein 
overexpressed in the cells of prostate cancer, allowing for accurate whole-body tumour-specific imaging with PSMA PET-CT. This 
randomised trial investigates outcomes comparing the 2 imaging modalities in high risk localised prostate cancer.  

Study details and outcomes

 ̤ 302 men with high risk prostate cancer were randomly assigned 
to either conventional imaging or gallium-68 PSMA PET-CT.

 ̤ Conventional imaging consisted of abdomen and pelvis CT, and 
bone whole-body planar imaging SPECT CT of the chest to pelvis.

 ̤ High risk features included a PSA level of 20 ng/mL, grade group 
3‒5, or clinical stage ≥T3.

 ̤ Men further underwent 2nd line cross-over imaging within  
14 days unless ≥3 unequivocal distant metastases were 
identified.

 ̤ Average age 68.1 years, average PSA was 17.3, 27% were stage 
T3 or greater, and 98% were grade group 3 or greater. 

 ̤ PSMA PET-CT had a 27% (95% CI 23–31, p<0·0001) greater 
AUC for accuracy than conventional imaging. 

 ̤ 1st line conventional imaging had a lower sensitivity (38% vs 85%) 
and lower specificity (91% vs 98%) compared with 1st line PSMA 
PET-CT.

 ̤ For pelvic nodal positive patients, the AUC was 91% vs 59%, and 
for those with distant metastasis, the AUC was 95% vs 74%, both 
in favor of PSMA PET-CT.

 ̤ 7% of PSMA PET-CT imaging showed equivocal results vs. 23% 
of conventional imaging. 

Life & Health Medical Insights 



In contrast to prostate-specific antigen (PSA) which is secreted in the blood, PSMA is an integral cell-surface membrane protein that is not 
secreted. It makes PSMA a good target for detection of prostatic tissue as well as for future monoclonal antibody (mAb) therapy.

1st line Conventional Imaging(n) 1st line PSMA PET-CT Imaging(n)

TRUE positive 18 34

FALSE positive 9 2

FALSE negative 29 6

TRUE negative 94 103

Sensitivity (95% CI) 38% (24%‒52%) 85% (74%‒96%)

Specificity (95% CI) 91% (85%‒97%) 98% (95%‒100%)

Accuracy of Conventional vs. PSMA PET-CT imaging for distant metastases and pelvic nodal metastases 

Despite the increased sensitivity and specificity, PSMA PET-CT had less than half the radiation compared to conventional imaging –  
8.4 vs. 19.2 Millisieverts. 

Altered management plans occurred in only 5.9% of cases where the 2nd line imaging was conventional, whereas 25.3% of cases where  
1st line imaging was conventional (but 2nd line was the more accurate PSMA PET-CT) had an altered management plan.
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Change in Management after 2nd line imaging

The study showed that upstaging was far higher with 2nd line PSMA PET-CT. PSMA PET-CT (2nd line) upstaged 17% (25) of the conventional 
imaging 1st line cases, of which 4 of (25) were incorrectly upstaged. This is in contrast to 2nd line conventional imaging  
which only upstaged 4% (6) of the PSMA PET-CT 1st line cases, of which 4 of (6) were incorrectly upstaged. 

In terms of downstaging, conventional imaging downstaged more cases – 14 (10%) of which 13 (of 14) were incorrectly downstaged, 
whereas PSMA PET-CT downstaged 5% (8) of the cases, of which 2 (of 8) were incorrectly downstaged. This reflects the much lower 
sensitivity of conventional imaging.
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Relevance to insurance
The improving accuracy of determining spread at diagnosis will shift previously missed metastatic cases to higher staging and lead to better 
short and long term outcomes in the more accurately staged “truly” local cases. Those cases with previously undetected spread, although 
pushed to a higher stage, will get more appropriate treatment and hopefully better outcomes. 

We would expect where PSMA PET-CT is used extensively in the assessment of these high risk prostate cancer cases, the average clinical 
outcomes and survival of the now more accurately staged local cases will improve, and eventually underwriting will mirror that experience. 
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