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¡ FDG-PET is used for pre-therapy staging with prognostic value in lymphoma and MM 
: risk classification

¡ FDG-PET confirms complete response after therapy (prognostic value) in lymphoma
and MM

¡ FDG-PET allows to early evaluate the response and guide therapy in agressive 
lymphoma and hodgkin disease

¡ Major interest of whole body metabolic imaging to assess disseminated disease
(medullary and extra-medullary)

¡ International recommendations and standardization use Deauville scale

¡ Strong potential of radiomics and AI, althought too immature for clinical practice use

¡ Radiotherapeutics (Zevalin) has not become a standard in lymphoma but can be used
as an option

¡ Other radiopharmaceuticals (PET or therapy) are only at the stage of research

Role of nuclear medicine in 
haematological tumors



4“Nuclear haematology group” 
at Nantes University Hospital

Expertises in:
- Lymphoma, Myeloma, Acute 

leukemia
- Clinical trials and cohorts
- PET/CT and PET/MR
- Radiotheranostics and innovative

radiopharmaceuticals
- IA and radiomics

Collaborations with
- IFM and LYSA cooperative groups
- CRCI2NA, Arronax, Centrale
- Academic and industrial partners
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¡ Numerous clinical trials of radionuclide therapies, industrial and academic, 
anti-CD20 and anti-CD22 RIT with the Goelams group and Immunomedics
and anti-CXCR4 RLT with PentixaPharm (PI F. Kraeber-Bodéré and C. Bodet-
Milin) 

¡ Numerous clinical trials and cohorts of FDG-PET in lymphoma, in particular
with the LYSA cooperative group (PI C. Bodet-Milin and C. Bailly)

¡ Clinical trials and cohorts of MM patients using FDG-PET, other tracers and 
PET-MRI, in collaboration with the IFM cooperative group, the group of 
Bologna and PentixaPharm (PI F. Kraeber-Bodéré, C. Bodet-Milin, B. Jamet 
and C. Bailly) 

¡ Radiomics and IA developments in collaboration with Centrale Nantes (T. 
Carlier and D. Mateus)

Clinical research axis



Zevalin® approved for CD20+ follicular lymphoma in 
relapse or consolidation

Wagner et al. J Nucl Med 2002;43:267–272

Before and after 1 
injection of Zevalin



Anti-CD22 hLL2-90Y 
(epratuzumab)

q Developed by Immunomedics (Morris Plains, New Jersey)

q Humanized mAB used without loading dose of cold antibody, at variance with anti-CD20 Zevalin® and Bexxar®



Following 6-RCHOP 6 weeks after RAIT

• Progression :
0.0% 
(0/31)

3.2% (1/31)

• PR :
29.0% (9/31) 12.9% (4/31)

• CR/CRu :
67.7% (21/31) 83.9% (26/31)

• Stable disease:
3.2% (1/31) 0.0% (0/31)

40,0% (4/10)

15Kraeber-Bodéré, et al. Lancet Heamatol, 2017

A Phase II trial of fractionated 90Y-epratuzumab, as consolidation 
after R-CHOP induction,in patients with DLBCL
Sponsor: French group Goelams, 75 patients



16Kraeber-Bodéré, et al. Lancet Heamatol, 2017

A Phase II trial of fractionated 90Y-epratuzumab, as consolidation 
after R-CHOP induction,in patients with DLBCL
Sponsor: French group Goelams, 75 patients

Following 6-RCHOP 6 wks after RITBaseline



Phase I using anti-CD22 90Y-epratuzumab
in patients with refractory LAL

Sponsor Nantes: A molecular complete response
Chevallier, 2015; Bodet-Milin, 2016
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• Different approaches of α 
and β RIT targeting CD33, 
CD45, CD66 or CD22 
have been already 
evaluated with 
encouraging results. 



Herhaus, Haematologica 2016 Wald et al. Theranostics 2013

CXCR4 RLT in Acute leukemia
¡ CXCR4 overexpression could be demonstrated in more than 

30 different types of cancer including acute leukemia (AL), 
lymphoma and multiple myeloma (MM), associated with 
adverse prognosis.

¡ Promising results have been reported with CXCR4-directed 
PET imaging with the human-specific CXCR4-binding 
peptide 68Ga-Pentixafor in several tumors including AML 
and MM.

¡ A modified version of Pentixafor, Pentixather, allows 
labeling with β-emitting radionuclides (177Lu; 90Y) for 
radionuclide therapy/theranostics approaches.



Juweid, M. E. et al. J Clin Oncol; 25:571-578 2007

FDG PET in lymphoma: characterization of residual 
masses and first recommandations



FDG PET was more accurate than
CT to assess RIT.
FDG PET allowed characterization of the 
residual masses classified as uCR by CT

PET positive-uCR

PET negative-uCR

Bodet-Milin et al. Haematologica 2008
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Suv max = 41.2 Suv max = 19.6

Suv max = 4.0 Suv 1 max = 6.1

Bodet-Milin et al. Haematologica 2008

FDG-PET to guide biopsy in low grade 
lymphoma with suspected transformation



16

Bodet-Milin, EJNM, 2010

FDG-PET for mantle cell lymphoma in LYMA 
trials: prognostic value at baseline

Bailly, Haematologica, 2019



FDG-PET for DLBCL in the GAINED trial: 
Survival using the PET-driven strategy



MTV>80ml
Number of 
extranodals 
sites>2

Response kinetic 
since R/P

Delta MTV 70% at M1
Deauville score 123 versus 45 at M1

Deauville score 1234 vs 5 at M1

Relapse or 
progression Lymphodepletion M1 post Car T M2 post Car T M3 post Car T

Bridge therapy
Intensification

Salvage

Registre 
DescarT

Bailly et al, Hematol Oncol, 2022

Vercellino et al.2020

Galtier at et al.2022

TEP

TEP

TEP

TEP?

TEP?

MTV<30cm3 in 212 
R/R DLBCL patient 
included in the 
DescarT register

Al Tabaa et al. ASH 2023
Al Tabaa et al. ASH 2023

On going studies in lymphoma: Prediction of 
efficacy/evaluation of Car T Cells



¡ MM is a highly heterogeneous disease with patchy bone 
marrow infiltration but also extra-medullary disease and 
variable clinical course and treatment response due to 
molecular variation.

¡ Accurate early identification of high risk patients and 
evaluation of intra and extra-medullary residual disease is 
needed to guide therapy.

¡ The International Myeloma Working Group (IMWG) included 
minimal residual disease (MRD) as a standard criterion in 
the evaluation of treatment response.

¡ Modern imaging techniques are also recommended, 
including whole-body low-dose CT, FDG PET/CT or WB-
MRI.

Rasche, L. et al. Combination of flow cytometry and functional 
imaging for monitoring of residual disease in 
myeloma. Leukemia (2019).

FDG PET in MM: characterization of 
heterogeneous disease 



20

Kraeber-Bodéré et al, Haematologica 2023

Alberge et al, JNM, 2021

FDG PET at baseline in NDMM: prognostic 
biomarkers



21FDG-PET/CT for response to therapy assessment in 
MM: How to define complete metabolic response ?



PENTIMYELO: Relevance of [68Ga]Ga-PentixaFor for initial staging and therapeutic evaluation 
of symptomatic multiple myeloma patients in first line treatment or in first relapse
PI: Pr Bodet-Milin

FDG-PETPENTIXAFOR-PET PENTIXAFOR-PET
Before therapy After therapy

R E S U L T S :  P E R  L E S I O N A N A L Y S I S





Conclusion

¡ Dynamic clinical research in haematology

¡ Large cohorts of patients for radiomics and AI developments as 
well as combined analysis including PET and biology

¡ Clinical cohorts/studies for evaluation of new 
immunotherapeutics including Car T cells evaluation in 
lymphoma and myeloma

¡ New radiopharmaceuticals for PET in MM and radionuclide
therapy in acute leukemia

¡ Interest for PET-MRI in myeloma


