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Circulating Antibodies to ALK Inversely Correlat with Relapse Risk and Circulating Tumor Cells in Children and Adolescents with ALK-Positive Anaplastic Large Cell Lymphoma 
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Abstract
Tumour-associated antigens (TAAs) recognised by patients’ immune systems may be of prognostic relevance and also represent new immunotherapeutic targets. Circulating antibodies and T-cell responses to the TAA anaplastic lymphoma kinase (ALK) have been detected in patients with ALK-positive anaplastic large cell lymphoma (ALCL) (
Pulford et al. 
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). Their exact significance with regard to prognosis is, however, unclear at present. In contrast, and unusually for non-Hodgkin’s lymphoma, low numbers of circulating tumor cells (CTCs) expressing nucleophosmin (NPM)-ALK-transcripts at diagnosis in bone marrow or blood confers an unfavourable prognosis (
Damm-Welk et al. 
Blood
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, 
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:
670
–7
). The current study was performed to address whether there was any correlation between the magnitude of the autoantibody response to ALK with
· prognosis and
· the levels of CTCs at diagnosis in a cohort of uniformly treated children and adolescents with ALK-positive ALCL for whom full clinical data was available.
The anti-ALK-antibody titers were analyzed in initial serum or plasma samples from 86 patients and copies of NPM-ALK in initial bone marrow (n=61) and/or blood samples (n=53). The children were treated according to the NHL-BFM95 and ALCL99 trials carried out between 1996 and 2006. Antibody titers against ALK and copies of NPM-ALK were measured using ALK transfectants and quantitative RT-PCR as previously described (
Pulford et al. 
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). Circulating antibodies to ALK were detected in 80/86 (93%) of patients studied. The titers ranged between 1/50 and ≥1/60750. The median follow-up of the patients was 4.6 years (range 1.4–10.4 years). Antibody titers <1/60750, detected in 61 patients (71%), significantly correlated with advanced stage, mediastinal or visceral involvement. The 5 year event free survival rate (pEFS) of 25 patients with antibody titres ≥1/60750 was 88+/− 0.06% compared to 51+/−0.07% for 61 patients with titres less than 1/60750 (p<.003). Among those patients mounting an antibody response, higher antibody titers were significantly associated with lower cumulative incidence of relapses (CI-R): 17 patients with a titer between 1/50 and <1/2025 had a CI-R of 74±12% compared to a CI-R of 32±8% for 38 patients with titers between 1/2025 and <1/60750 and a CI-R of 12±7% for 25 patients with titers ≥1/60750 (p<.001). There was a significant inverse correlation between the magnitude of antibody titers and CTCs in 61 patients studied for the presence of both autoantibodies and CTC in bone marrow. None of the 20 patients with a high antibody titer (≥1/60750) had more than 10 copies NPM-ALK/104 copies ABL in bone marrow compared to 13 of 41 patients with lower antibody titers (p=.003). Comparison of antibody titers with CTCs in peripheral blood led to a similar grouping. In conclusion, the current study shows, for the first time, that the magnitude of the autoantibody response to ALK is inversely correlated with the relapse risk and disease dissemination in ALK-positive ALCL. Our results, therefore, provide clinical evidence that a strong immune response to ALK may control the progression of ALCL supporting the possibility that CTCs are a secondary phenomenon due to a limited anti-tumor immune response. These results also support the use of ALK as an immunotherapeutic target in ALCL.
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