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Should Bombesin 
imaging be integrated 
into prostate cancer 
imaging?
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Outline
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• Review bombesin and GRPR imaging

• Outline current indications and applications

• Highlight potential future trends related to prostate cancer imaging
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Utility of Gastrin Releasing Peptide in Prostate Cancer
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• Overexpressed in 63–100% of primary prostate cancers

• Heterogenous expression of GRPR in prostate cancer and dependent on 
disease stage

• Overexpression of GRPR and GPRR-mediated signaling 
• stimulate the growth of both androgen-dependent and androgen-independent 

prostate cancer cells

• indirectly promote angiogenesis

• and increase the invasive potential of prostate cancer
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Slide on types of BBM and what is actually targeted in 
prostate cancer
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• Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Maecenas 

porttitor congue massa. Fusce posuere, magna sed pulvinar ultricies, 

purus lectus malesuada libero, sit amet commodo magna eros quis 

urna.

• Nunc viverra imperdiet enim. Fusce est. Vivamus a tellus.

• Pellentesque habitant morbi tristique senectus et netus et malesuada 

fames ac turpis egestas. Proin pharetra nonummy pede. Mauris et 

orci.

Zhang-Yin et al. Nuclear Medicine and Biology (2020)
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• Ga68-AMBA  
demonstrates GRPR a 
viable option for 
diagnostic or therapeutic 
applications in prostate 
cancer with limited PSMA 
expression
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Grading SUVmean

Not significant <aortic arch

Mild ≤2.5 but >AA

Moderate 2.5≤x≤5

intense ≥5
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Current norms and standards for PrCa Care NCCN and EAU
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“The NCCN panel has recognized the increased sensitivity and specificity of 
PSMA-PET tracers, compared to conventional imaging (CT, MRI) for detecting 
micrometastatic disease, at both initial staging and biochemical recurrence. 
The updated guidelines state that the NCCN Panel does not feel that 
conventional imaging is a necessary prerequisite to PSMA-PET and that PSMA-
PET/CT or PSMA-PET/MRI can serve as equally effective, if not more effective 
front-line imaging tools for these patients.”

1. NCCN Guidelines Updated to Include PSMA-PET Imaging. Posted online 
September 13, 2021. Accessed September 15, 2021. https://bit.ly/3kbCgJF.
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Current norms and standards for PrCa Care NCCN and EAU
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“The NCCN panel has recognized the increased sensitivity and specificity of PSMA-PET 
tracers, compared to conventional imaging (CT, MRI) for detecting micrometastatic

disease, at both initial staging and biochemical recurrence. 

The updated guidelines state that the NCCN Panel does not feel that conventional 
imaging is a necessary prerequisite to PSMA-PET and that PSMA-PET/CT or PSMA-
PET/MRI can serve as equally effective, if not more effective front-line imaging tools for 
these patients.”

1. NCCN Guidelines Updated to Include PSMA-PET Imaging. Posted online 
September 13, 2021. Accessed September 15, 2021. https://bit.ly/3kbCgJF.
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Radiopharmaceutica; Year Target Indication

Ga-68 AMBA 08/2006 2006 Bombesin analogue—

GRP and NMB receptor 

targeting 

Carcinomas of breast, 

prostate, colon

Lu-177 AMBA 

Bombesin analogue—

GRP and NMB receptor 

targeting

Radionuclide therapy of 

metastatic carcinoma 

breast

Ga-68 demobesin 2009 GRP receptor 

antagonist

Carcinomas of breast, 

prostate, colon

Lu-177 demobesin 2009 GRP receptor 

antagonist

Radionuclide therapy in 

carcinoma breast

Tc-99m demobesin 2009 GRP receptor 

antagonist

Carcinomas of breast, 

prostate, colon

Ga-68 sarabesin-6 2011 GRP receptor 

antagonist

Carcinomas of breast, 

prostate, colon 

Lu-177 sarabesin-6 2011 GRP receptor 

antagonist

Radionuclide therapy in 

carcinoma prostate
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• Eleven patients (mean age, 63 years; range, 48–72 years)

• Histologically confirmed prostate adenocarcinoma
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Key Results
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Detection of Primary PCa

• Sensitivity  88%

• Specificity  81%

• Accuracy  83%

Detection metastatic Lymph Nodes – 70%
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Key Results
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Detection of Primary PCa

• Sensitivity  88%

• Specificity  81%

• Accuracy  83%

Detection metastatic Lymph Nodes – 70%
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Primary Staging

39
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Hypothesis

Overexpression of GRPR in low grade PCa

40
Faviana et al. Frontiers Oncol 2021
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Hypothesis

Overexpression of GRPR in low grade PCa

41
Faviana et al. Frontiers Oncol 2021
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Key Findings

42

• Assess uptake intensity (SUVmax) with 68GaPSMA-617 and 68Ga-RM2 PET/CT at the level of 

prostatic lesions 

• compare SUVmax between ISUP score categories
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prostatic lesions 

• compare SUVmax between ISUP score categories



Click to edit Master title style

44

Key Findings
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• Assess uptake intensity (SUVmax) with 68GaPSMA-617 and 68Ga-RM2 PET/CT at the level of 

prostatic lesions 

• compare SUVmax between ISUP score categories



Click to edit Master title style

45

Biochemical Recurrence
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AUA criteria:

An increase in PSA to ≥ 0.2 ng/mL, measured at 6 to 13 weeks following prostatectomy, 

and confirmed by a second PSA level > 0.2 ng/mL.

ASTRO -Phoenix criteria:

A rise in PSA of ≥ 2 ng/mL above the nadir achieved after radiotherapy with or without 

androgen deprivation therapy

* Biochemical persistence: persistently elevated PSA ≥ 0.1 ng/mL morethan 6 weeks 

after prostatectomy.

EAU-EANM-ESTRO-ESUR-SIOG-Guidelines-on-Prostate-Cancer-2022

Prostatectomy:rising PSA 

PSA >0,4ng/ml best correlated to progression

Radiotherapy:EBRT:PSA nadir + 2ng/ml 

Brachytherapy: PSA nadir + 2 ng/ml
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Biochemical Recurrence
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Biochemical Recurrence
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• Overall detection rate 74.1% regardless of PSMA tracer utilized

PSA (ng/ml) Detection Rate (%)

<0,2 33,7

0,2 – 0,49 50,0

0,50 – 0,99 62,8

1,00 – 1,99 73,1

> 2.00 91,7
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Potential Indication in BCR: PSMA PET negative studies 

48
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Primary Staging
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Planning for PSMA Radioligand Therapy

54
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Planning for Radioligand Therapy
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• Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Maecenas 

porttitor congue massa. Fusce posuere, magna sed pulvinar ultricies, 

purus lectus malesuada libero, sit amet commodo magna eros quis 

urna.

• Nunc viverra imperdiet enim. Fusce est. Vivamus a tellus.

• Pellentesque habitant morbi tristique senectus et netus et malesuada 

fames ac turpis egestas. Proin pharetra nonummy pede. Mauris et 

orci.

Mokoala et al. Cancers 2021, 13(15), 3904
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Potential Indications
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Administrations in a group of mCRPC

patients who had insufficient PSMA uptake or poor 

response to standard RLT with Lu177PSMA
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Indications
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❑progressive metastatic castration-resistant prostate cancer,

❑completed treatment options according to current clinical practice for castration resistant 

disease  

❑previous [ 68Ga]Ga-PSMA-11 and [68Ga]Ga-RM2 PET/CT imaging with a visually higher 

RM2 uptake in the tumor lesions, 

❑ sufficient renal function 

❑ no myelosuppression 

❑ a normal liver function
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The future (or the present?)
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Conclusions

71

❑Primary Prostate Cancer

❑Consider in low prostate cancer taking into account Gleason Score, PSA 

and ISUP Grade(ldeally 2)

❑Biochemical recurrence

❑PSA in undetectable range of PSMA targets

❑Radioligand therapy

❑Consider in patients who have insufficient PSMA avidity post Lu177 PSMA 

therapy
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