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                High-dose chemotherapy and autologous stem cell transplant leads to significant immunodeficiency.1 The standard of care is vaccination against infectious agents beginning 3â€“12 months after transplant.2 To improve early post-transplant immunity, pre- or post-chemotherapy vaccination strategies were designed to capitalize on immune cell homeostatic proliferation occurring after chemotherapy-induced lymphopenia.3, 4 These strategies induce antibody and T-cell responses against infectious antigens and tumor-associated antigens,4, 5, 6 yet responses are incremental over controls unless additional cellular manipulations, such as ex vivo polyclonal activation of T-cells or dendritic cell-tumor fusions are performed.7, 8 Using a murine model, Brody et al. demonstrated that vaccination before hematopoietic cell collection elicits strong post-transplant CD4+ and CD8+ responses which were potentiated by additional vaccination immediately post transplant, and they named this procedure â€˜immunotransplantâ€™.9 Pneumococcal vaccination before stem cell collection was previously tested revealing antibody responses, however early posttransplant vaccination was not performed and T-cell responses were not demonstrated.4 None of these human trials coupled immunization just before standard G-CSF primed unfractionated hematopoietic cell collection with immunization again early post transplant, during the period of homeostatic proliferation.
We hypothesized that immune responses could be generated by vaccination and immunotransplant without ex vivo T-cell expansion. To test this, we conducted a feasibility and biological activity study of Prevnar-13 (PCV-13), a pneumococcal 13-valent conjugate (diphtheria CRM197 protein) vaccination, administered in a novel schedule in conjunction with standard high-dose melphalan chemotherapy (200â€‰mg/m2) and autologous hematopoietic cell transplant for adult patients with multiple myeloma. PCV-13 was administered before G-CSF mobilization and hematopoietic cell collection and again during the lymphopenic period, 7â€“21 days after transplant. All patients signed informed consent to this Institutional Review Board approved study registered on ClinicalTrials.gov (NCT01852591). Patients were scheduled to receive up to three IM injections of 0.5â€‰mL of PCV-13. Each vaccine contains serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F and 23F individually conjugated to a nontoxic variant of diphtheria toxin (CRM197). The three vaccine administrations were scheduled as follows: (1) between 3 and 30 days before the first day of standard G-CSF administration for hematopoietic cell mobilization; (2) between day +7 and +10 after autologous hematopoietic cell infusion (that is, transplant); and (3) between day +21 and +24 after transplant. Vaccine was deferred for platelets <50â€‰000 cells/microL, fever, or systemic inflammatory response syndrome. Adverse events not expected with standard autologous transplant were graded using CTCAE v4.03 following each vaccination to day +90 and assigned by the treating physician as possible, probable or unlikely related to vaccination. Biological endpoints of this study included antibody responses against pneumococcal serotypes and T-cell responses against CRM197.
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