
Kaylee Molin, Suning Li, Nathaniel Barry, Jeremy S. L. Ong, Amir Iravani, Michael S. Hofman, Ghulam Mubashar Hassan, 
Martin A. Ebert, Jake Kendrick

Biomarkers from pre-therapy PET scans predict prostate 
cancer treatment response

• Metastatic castration-resistant prostate cancer (mCRPC) is an 

advanced form of prostate cancer that continues to grow and spread 

despite conventional treatment.

Kaylee Molin
PhD Candidate in Medical Physics

kaylee.molin@research.uwa.edu.au

Acknowledgments: We are sincerely grateful to the Charlies Foundation for Research, Forrest Research Foundation, 
Australian Government Research Training Program Stipend, and Turab Chakera Radiology Fellowship via the Royal 
Perth Hospital Research Fund for supporting this research. We also thank Dr Pejman Rowshan Farzad for his 
generous guidance, UWA library staff for assistance with literature access, and Dr Carlos J. Toro-Huamanchumo and 
Dr Adriano Polpo for statistical advice. Finally, we thank Emma Gill for her comprehensive feedback on the poster’s 
content and design.

We conducted a systematic review and meta-analysis. PubMed, 

EMBASE, Web of Science and Scopus were searched. Studies were 

screened and effect estimates extracted.

METHODS

Correlations between                                     and clinical

                    were assessed by pooling effect estimates. 
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IMAGING BIOMARKERS ENDPOINTS

• How long patients survived 

• How long patients remained free 

from cancer progression

• Whether prostate-specific antigen 

levels fell by at least 50%

RESULTS

Can we identify patients who are likely to 
respond to treatment from their pre-therapy 

PSMA PET scan?

IMAGING BIOMARKERS

ENDPOINTS

↑SUVmean on pre-therapy PET scan → better patient outcomes

KEY FINDINGS

CONCLUSION

↓Tumour volume on pre-therapy PET scan → longer survival

↓PSMA-TLQ on pre-therapy PET scan → longer survival

SUVmax has limited value for predicting patient outcomes

RESEARCH QUESTION

USE CASE

BACKGROUND

• Unfortunately, only           of patients respond, with many experiencing 

unnecessary side effects without any benefit. 

Combine imaging biomarkers with known clinical markers to identify who is 
most likely to benefit from treatment.
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• Pre-treatment PSMA PET scans contain useful clues about who is most likely to 
benefit from [177Lu]Lu-PSMA treatment.

• When combined with known clinical markers, these clues can help doctors choose 
the right treatment for the right patient, giving more people the chance of longer, 
better-quality lives.

• Longer survival

• More time before cancer progressed

• Greater chance of reduction in cancer blood marker

Right now, 50% 
of patients receiving [¹⁷⁷Lu]Lu-

PSMA therapy see clinical 
benefit. A pre-therapy PET 

scan could help identify them, 
before treatment starts.

Characteristics of included studiesCorrelations between 
biomarkers and survival time
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PET imaging tracer

68Ga-PSMA-11

18F-PSMA-1007

242 3 3 1

18F-DCFPyL

Where did the studies come from?

How were lesions segmented on the PET scan?

Study design
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• When other treatments stop working, [¹⁷⁷Lu]Lu-prostate-specific 

membrane antigen (PSMA) therapy can extend survival and improve 

quality of life.

~50%
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PSMA-TV

Hazard ratio

“For every 100 mL increase tumour volume 
on baseline PET scan, there is a 15% 

increase in the risk of mortality.”

1.20

PSMA-TLQ

Hazard ratio

“For every double in PSMA-TLQ on 
baseline PET scan, there is a 20% increase 

in the risk of mortality.”

0.88

SUVmean

Hazard ratio

“For every 1 unit increase in SUVmean on 
baseline PET scan, there is a 12% 
reduction in the risk of mortality.”

Study screening

523 excluded as not 
relevant

4 did not have 
extractable data

37 studies included in 
the review

33 studies included in 
the meta-analysis

560 studies identified 
for screening
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