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Abstract

Background: There is an enormous discrepancy between number of trials and publications for more-than-minimally manipulated (MTMM) autologous cell based therapies versus approved products, representing a significant economic investment not yet
realizing value for patients. While trials led by clinicians continue to demonstrate the enormous potential benefit of cellular therapies, relatively few products have been commercialized. This research aimed to examine barriers for young firms (aged <5
years) engaged in commercial development of cell therapies.

Methods: A quasi-experimental study examined redacted clinical regulatory documentation obtained via United States (US) Freedom of Information Act and available institutional documents, including those submitted to US Food and Drug
Administration (FDA) as part of pre-market application or response documents. Sixteen documents from established firms and 16 from young firms (incorporated <5 years) were coded by categorical agency comment type, and results were compared by
Mann-Whitney test. Number of publications (PubMed indexed) and registered clinical trials (ClincialTrials.gov) were examined based on keyword searching. Further, semi-empirical field data were collected via interviews with firm members and data are
presented descriptively to provide supporting field evidence of impact.

Results: A total of 26,938 cell therapy trials (8,601 active) are registered to clincialtrials.gov. Further, 42,849 cell therapy articles are indexed on PubMed, with a 10-year mean publication growth rate of 7.07% (2.35-10.95%). Oncology- and
cardiology-related articles together make up more than 44% of all publications and the majority of registered trials (71.9%). Of sampled regulatory documents, issues with pre-marketing application documents most frequently included inadequate
preclinical model selection, inadequate manufacturing conditions, lack of batch control, and inadequate rationale for benefit in context of care pathway were most commonly cited. Semi-empirical data revealed that lack of requirements understanding
and a budget-driven waterfall approach to development among young firms often leads to additional time and prohibitive investment to complete development.

Conclusions: The immense burden placed on small firms to complete costly testing activities and limited clarity on marketing requirements places these firms at a significant disadvantage compared to large firms. This study provides initial semi-empirical
evidence that can be used to improve young firm performance and inform venture investment in these firms.
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Ethnographic Field Data (Interviews) M aps.of Boundary Ob] ects, often used in

organizational communication research, can help
construct pathways modeling organizational challenges

Semi-empircal ethnographic field data were conducted with NV = 4 anonymous interviewees via skype audio (2 clinicians and 2
industry representatives from young vs. established firms). All interviewees were senior staff employed in the USA with
applicable clinical development experience of at least 8 years. Interviewees were asked about their perceptions of health policy
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therapy and marketed products. Representative quotes and constructed boundary (pathway) maps are presented.

Developmental Inputs

Investors are intimidated by the big, big costs Promising results open up doors, like sponsor
making it hard for [my company] to expand funding, but it gets complex when IP’s involved

Reimbursement is really the most pressing thing. We can’t make
Intelligent decisions today when reimbursement may be a whole
different ball game in 5, 10, 15 years when we come to market

Regulatory Inputs Clinical Evidence Inputs

Long Term Regulatory/Process A /

You can really see, I mean see, the difference [cell therapy] :
makes in patients, and its really not different than taking Invest- Invest- Invest- Invest-
ment L ment

blood or many routine procedures when it comes to safety... ment ment
Young It’s just a matter of being realistic, and right now its just not .
Firm realistic to go beyond [clinical trials] if we are treated like drugs Established

Established Firm Your i Firm Figure 4. Nodes representing regulatory milestone tasks, with
'8 connections width indicating weighting of comments by % occurrence

Conclusions & Summary of Hypothesis-Generation for Research to Reduce Inequities for Emerging Ventures in Cell Therapy

The immense burden placed on small firms to complete costly testing activities and limited clarity on marketing requirements places these firms at a significant disadvantage compared to large firms. The evidence from the boundary mapping exercise
(weighted based on % occurrence of comments during interviews) reveals distinct organizational focus differences between emerging and established organizations, most notably that manufacturing processes, investment, and early phase issues are more
closely linked when discussed by interviewees in emerging firms. Comparatively, perhaps due to more established manufacturing processes and resources, established firms more commonly use existing manufacturing processes and practices to inform
development programs. As such, established firms generate competitive advantage that is most notable in mid- to late phase trials to support marketing applications. This study provides initial semi-empirical evidence that can be used to improve young
firm performance and inform venture investment in these firms. It must also, however, be noted that this pilot is limited by the heterogeneity of samples and lack of saturation in the interview process, and thus these results are intended primarily as a
pilot for hypothesis generation for future more extensive and controlled organizational research completed as part of the author’s proposed doctoral research.
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