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APOPTOSIS IMAGING IN ONCOLOGY 

•  Basics 
•  Caspase-3 activation imaging 
•  PS-expression imaging 

– Biodistribution and basic studies 
– Monitoring chemotherapy 
– Monitoring radiotherapy 

•  Future prospects 
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ANNEXIN-V IMAGING IN ONCOLOGY 

•  Basics 
•  Preclinical data 
•  Clinical data 

– Biodistribution and basic studies 
– Monitoring chemotherapy 
– Monitoring radiotherapy 

•  Future prospects 



Preclinical data  
Authors Journal Chelator Setting Results 

Yang et al. CBR 2001 EC Breast 
Paclitaxel 

Delta T/N  

T/N increase from 2 
to 4 h. 

Blankenberg et al. PNAS 1998 HYNIC Lymphoma 
Cyclo* 
Delta uptake 

µ  increase of 78% in 
uptake 
Related to apoptosis 

Mochizuki et al. JNM 2003 HYNIC Hepatoma 
Cyclo* 
Delta uptake 

µ increase of 50¨% 
in uptake 
r: 0.7 (vs TUNEL) 



Annexin Imaging of Treated 
Murine Lymphoma 

Blankenberg et. al., Proc. Natl. Acad. Sci. USA, 95:6349 (May 1998) 

CH3.HeN mice implanted with 
38C13 murine B cell lymphoma 
into left flank treated with 
cyclophosphamide (100mg/kg) 
14 days post implantation, 
injected with Tc-99m annexin 
20 hours following treatment, 
and imaged 1 hour later. Treated 
tumor (arrowhead) showed 
363% increased uptake over 
control (arrow) by ROI analysis. 



Vangestel, JNM, 2011 





Vangestel, Molecular Imaging, 2012 



Vangestel, Molecular Imaging, 2012 
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30 min 

99mTc-Hynic-rh-Annexin V  

Healthy volunteer 

3 hrs 6 hrs 24 hrs 



•  cumulative urinary excretion after 24 h:  22.5 ± 3.5% of I.D. 
•  activity in stool after 24 h:      0.1 ± 0.2% 

of I.D.  
•  0.8 rem/mCi to the kidneys 

Body clearances in Human volunteers 

t½=23.5 ± 2.9 min 

Blood clearance 

time p.i. (h) 

Urine clearance 





Van de Wiele C. J Clin Oncol 2003 



(P=0.12; n=16) 

(P=0.07; n=15) 

(P=0.03; n=11) 

P=0.08; n=13) 

(P=0.07; n=14) 

(P=0.05; n=8) 

(P=0.1; n=4) 

(P=0.004; n=6) 

Van de Wiele C. J Clin Oncol 2003 



Vermeersch et al. CBR 2004 



Vermeersch et al. CBR 2004 
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J. NucL Med 2006 









J Clin Oncol 2007 
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Changes in 99mTcHYNIC Annexin V tumor 
uptake versus respons to radiotherapy 

•  Kartachova et al. (Radiotherapy and Oncology 2004, 72: 333-339) 

–  29 evaluable patients 
•  Lymphoma  n= 26 
•  Leukaemia  n=1 
•  NSCLC  n=5 
•  SCCHN  n=1 

–  Therapy 
•  RT   n=23 
•  Chemo  n=5 
•  RT+chemo  n=1 

–  Annexin V scintigraphy before and within 72 hours following 
treatment instigation= results related to therapy outcome 
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From SPECT towards PET 

•  18F, 68Ga 

– Better characterization apoptosis profile 
– Better resolution 
– Better quantification 
– CT map  



CONCLUSIONS 

•  Limited available data on PET-labelled 
Annexin-V 

•  Revival foreseen for PET? 


