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Anti-CD20 radioimmunotherapy has been shown to be an effective approach for
the treatment of relapsed or refractory CD20-positive lymphomas. However, the
prolonged circulation time of radiolabelled antibodies can lead to severe
radiation exposure of healthy organs, causing side effects and myelotoxicity as
an important dose-limiting factor.

Single-domain antibody fragments (sdAbs) are small fragments that bind their
target very fast and specific, penetrate tumours and tissues very efficiently, and
might circumvent the limitations of radiolabelled antibodies.

In this thesis, we described the generation of sdAbs against human CD20
antigen. Based on in vitro and in vivo characterization experiments, a lead
compound was selected. When radiolabelled with Gallium-68 for imaging and
with Lutetium-177 for targeted radionuclide therapy, the lead anti-CD20 sdAb
showed specific tumour targeting in mice bearing human CD20 tumours, with
low accumulation in non-target organs. Targeted radionuclide therapy with
Lutetium-177 radiolabeled anti-CD20 sdAb significantly prolonged median
survival of treated mice, without signis of toxicity. Finally, to recapitulate the
human situation, the biodistribution of anti-CD20 sdAb was evalauted in human
CD20 transgenic mice bearing human CD20 tumours.

In conclusion, in preclinical tumour models, we showed that radiolabelled anti-
CD20 sdAb can be used as a theranostic tool for the treatment of CD20-positive
lymphomas, and this with a very low toxicity profile compared to radiolabeled
anti-CD20 antibodies.
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