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What is Molecular Imaging ?

molecule tag(linker)

glucose FDG



- Presence of the target : is it there ?

- Heterogeneity of expression : is it on all lesions ?

- Accessibility of the target : does the drug reach it ?

- Dose dependency : how much drug is needed ?

- Modulation of the target : does expression change ?

- Drug interactions : impact of combination therapy ?

Why Molecular Imaging ?



• Staging

• Tumor delineation

• Characterization of tumors
• target expression 
• heterogeneity (intra & intertumoral)
• prognostic biomarkers

• Therapy response monitoring and prediction
• predictive biomarkers
• early adaptation of ineffective treatment
• interactions in multi-modality treatment

• Follow-up / Relapse detection

Potential impact of molecular imaging

pivotal question: impact on patient management



Target expression – Zr-89-trastuzumab

Dijkers et al. Clin Pharmacol Ther. 2010;87:586

• 50 mg (drug-naïve) - 10 mg (on drug)
• Timing of imaging : 4-5 days p.i.



Is the target expressed and is it accessible ? 
Zr-89-Fresolimumab (TGF-β) in recurrent glioma

Den Hollander et al. JNM. 2015;56:1310



Vriens et al. IJROBP 2012

Understanding tumor biology : Heterogeneity



Target expression and modulation - FES

van Kruchten et al. Lancet Oncol 2013



Rational dose finding

- Zr-89-Rituximab ImmunoPET -

Muylle et al. EJNMMI 2015



Assessing the Dosing Schedule
GIST during sunitinib (2 wks on/2 wks off)

Demetri et al. CCR 2009;15:5902-5909

baseline                               cycle 1, d7                        cycle 1, d28                      cycle 2, d14



Depicting tumor biology, predicting response

Before sorafenib After 4 wks sorafenib

Desar et al. J Nucl Med 2010;51:1707



GIST: heterogeneity of metastases

1515414

Liver metastasis,
imatinib sensitive

Soft tissue metastasis,
imatinib resistant



Johnson et al. NEJM 2016; 374: 2419

Early switch of regimen in advanced Hodgkin lymphoma :
iPET2 guided treatment (RATHL)



The example of monitoring response in head and neck cancer



Gebhart et al. Ann Oncol 2016; 27: 619-624

T-DM1 treatment in HER2[+] breast cancer - Zephir trial



T-DM1 treatment in HER2[+] breast cancer - Zephir trial

Gebhart et al. Ann Oncol 2016; 27: 619-624

Median Time to Treatmenet Failure : 

* HER2[+] 11.2 mo (95% CI 8–15 mo); 
* HER2[-] 3.5 mo (95% CI 1.4–7.6 mo). 

HR 4.5 (95% CI 2.1–9.4, P < 0.0001) 

* early FDG–PET/CT response 13.3 mo (95% CI 9.3 mo-n.r.)
* early FDG–PET/CT nonresponse 4.2 mo (95% CI 1.4–7.6 mo)

HR 3.8 (95% CI 2–7.4, P < 0.0001)

* HER2[+]/early FDG–PET/CT response 15 mo (95% CI 9.7 mo-n.r.)
* HER2[-]/early FDG–PET/CT nonresponse 2.8 mo (95% CI 1.4–7.6 mo)

HR 8.3 (P < 0.0001)
* Discordant imaging results 6.3 mo (95% CI 1.4–9.0 mo)

HR 3.7 (P < 0.0001)



• Adhere to rigorous methodology, standardization and quality 
control

• Early inclusion in drug development to explore the potentential

• Reponse vs. non-response assessment 

• Prognosis and prediction → tailored and adaptive multimodality 
treatment

• Clinical trial objectives : from descriptive statistics to clinical 
impact

• Paying attention to generating the clinical evidence

What next ?




