Does Monoclonal Antibody 3F8, a Passive Immunotherapy for Neuroblastoma, Cause Severe Pain Upon Infusion Due To Activating Nociceptive Neurons?
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Neuroblastoma is the most common pediatric extracranial solid tumor. Patients with high-risk (Stage 4) neuroblastoma often go into remission following chemotherapy and surgery, however, despite further aggressive multimodality therapy, many patients relapse. Passive immunotherapy with the IgG3 monoclonal antibody 3F8 is currently used in clinical trials as a promising approach to eliminate chemotherapy-resistant neuroblastoma cells through complement dependent cytotoxicity. 3F8 binds to the sphingolipid disialoganglioside (GD2), which is highly expressed on neuroblastoma cells but also within the central nervous system, peripheral nerve fibers, and skin melanocytes in normal development. 

Unfortunately, the most common side effect of 3F8 treatment is severe acute pain that can only be minimally reduced by the most potent pain relievers. The pain that is associated with 3F8 is thought to be caused by its cross reactivity with GD2 expressed within peripheral nerve fibers, however the exact cause is unknown. In the present study we sought to determine if 3F8 causes severe pain by activating the TRPV1 channel expressed on dorsal root ganglion (DRG) neurons that sense pain. 

Using immunocytochemistry, it was found that 3F8 binds to a specific subset of embryonic chick DRG neurons. Consequently, a positive correlation was observed between staining for substance P, a nociceptor marker, and 3F8 immunoreactivity within the cell bodies of the latter DRG neurons. This data suggests that 3F8 specifically targets pain sensing DRG neurons upon infusion.  Furthermore, we aim to investigate if 3F8 directly activates the nociceptive TRPV1 channels expressed on pain sensing DRG neuron. If 3F8 is a direct TRPV1 agonist, the goal of the study will be to find an antagonist that will prevent the channel from being activated while not interfering with the treatment; eliminating the painful side effects of treatment. 
