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Background

 Virus infection remains an appreciable cause of morbidity and mortality after hematopoietic stem cell

transplantation (HSCT).

 Although pharmacotherapy may help prevent or treat viral disease, these drugs are expensive, toxic, and often

ineffective due to primary or secondary resistance. Further, effective treatments are limited for many

infections (e.g., adenovirus, BK virus), which are increasingly detected after transplantation.

 These deficiencies in conventional therapeutics have increased interest in an immunotherapeutic approach to

viral disorders, leading to adoptive transfer of virus-specific cytotoxic T lymphocytes (VSTs), which can

rapidly reconstitute antiviral immunity post-transplantation without causing graft-versus-host disease.



Generation time

 Historically, the process required a lengthy, 8- to 10-week culture period.

 In the process of optimization, which notably includes the use of gas-permeable culture flasks for rapid

T cell expansion, the technique has become simpler and cheaper. Today, it is possible to generate VSTs

from autologous antigen presenting cells pulsed with viral peptide libraries in less than 14 days.



BKV-specific T-cell manufacturing process









Third-Party VSTs

 The relatively low incidence of refractory infectious complications in the post-transplantation

period makes it impractical to generate viral-specific populations for all HSCT recipients at risk.

 At the same time, the aggressive nature of these infections requires rapid treatment of patients

who do not respond to first line antiviral therapy. Thus, 2 week wait is too long once a patient

has been identified as needing treatment. Therefore, the use of longer manufacturing approaches

means that T cells need to be generated before the patient develops an infection.

 Some of the limitations in the generation and application of donor-derived viral-specific

adoptive cell therapy can be overcome by using banked, off-the shelf, or so-called third party T

cells.







We found no correlation between viral load reduction and HLA matching in patients who
received low (one to three alleles matched) versus high (four to eight matching alleles) HLA
matched VST lines





Release criteria for mVSTs included

 viability >70%, negative culture for bacteria and fungi after 7 days, endotoxin testing <5 EU/ml, negative

result for mycoplasma, <10% killing of haploidentical PHA (Sigma-Aldrich)-activated lymphoblasts at a

20:1 ratio.





 A particularly desirable attribute of therapy using third-party VST banks is the reduced requirement
for HLA matching between product and recipient.

 In contradistinction to banks of hematopoietic progenitor cells that must contain large numbers of
products to provide a reasonable chance of HLA matching, data from a number of studies confirm the
efficacy of partially HLA-matched third-party VSTs.

 Only a small number of carefully selected third party donors are required to generate a VST

bank of broad coverage, indicating the feasibility of local banking integrated into existing

allogeneic HSCT programs.

 We utilized the frequency of HLA types in our HSCT population to direct the recruitment of donors for
our bank



Third-party donor selection targeting specific HLA antigens.



$143,900 to $273,700 per treatment cycle










