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Abstract

Cell therapy products are frequently developed and produced without incorporating cost considerations into process de-
velopment, contributing to prohibitively costly products. Herein we contextualize individual process development decisions
within a broad framework for cost-efficient therapeutic manufacturing. This roadmap guides the analysis of cost of goods
(COQG) arising from tissue procurement, material acquisition, facility operation, production, and storage. We present the
specific COG considerations related to each of these elements as identified through a 2013 International Society for Cel-
lular Therapy COG survey, highlighting the differences between autologous and allogeneic products. Planning and accounting
for COG at each step in the production process could reduce costs, allowing for more affordable market pricing to improve
the long-term viability of the cell therapy product and facilitate broader patient access to novel and transformative cell therapies.
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Introduction

Current and expected pricing for approved and late-
stage cellular therapy products reflect the high cost
of goods (COG) used today to produce most thera-
pies (Figure 1). Optimizing COG will promote the
development and commercialization of more afford-
able cell therapy products, which in turn are more likely
to achieve reimbursement from payers and gain broader
adoption for patient treatment [6]. Ideally, the economic
aspects of a product will be addressed from the very
beginning of development to enable a viable, profitable
product life cycle because process changes become more
difficult as development progresses. A robust cell therapy
business model cannot be fully realized without ad-
dressing every cost-relevant “needle-to-needle”
consideration. Starting from cell sourcing through to
manufacturing, distribution, and finally clinical

application, COG optimization aims to minimize the
cost per unit of cells and ultimately the cost per dose
while maintaining product quality.

In June 2013, a survey was distributed to the In-
ternational Society for Cellular Therapy (ISCT)
membership asking about the COG breakdown in
therapies under development by member organiza-
tions (see supplemental Figure S1 for survey overview).
The survey results indicated that commonalities can
be drawn between process components of similar cell
products. The two main cell therapy modalities, al-
logeneic (donor to patient) and autologous (patient
to self), necessitate different “needle-to-needle” path-
ways (Figure 2). The production process differences
between manufacturing strategies used for allogene-
ic products and the patient-specific manufacturing
strategies used for autologous products result in dis-
tinct COG optimization decisions. Notably, allogeneic

Correspondence: Yonatan Y. Lipsitz, PhD, Institute for Biomaterials and Biomedical Engineering, University of Toronto, 164 College Street, Toronto, Ontario,

Canada M5S 3G9. E-mail: yonatan.lipsitz@mail.utoronto.ca

(Received 13 June 2017; accepted 29 Fune 2017)

ISSN 1465-3249 Copyright © 2017 International Society for Cellular Therapy. Published by Elsevier Inc. All rights reserved.

http://dx.doi.org/10.1016/j.jcyt.2017.06.009


mailto:yonatan.lipsitz@mail.utoronto.ca

2 Y Y Lipsitz et al.

.Strimvelis (GSK) $665 000
JCARO17 (Juno)

:} KTE-C19 (Kite)

@ CTLO19 (Novartis)
5300 000-500 000
(predicted)

>$400000
$200000 - $300000

Actual and Analyst-

Predicted Sales Price
OGbeera (UniQure) $1 000 000

a $100000- 5200000 © prochymal (Osiris) $200000
= <$100000 °
I Provenge (Valeant) $93 000
a
(]
©
(%]
g S
© Expected Sale Price (COG Survey)
[
=3 >$40000 (¢}
w
$25000- $40 000 [ee)
$10000- $25000 L e} @0
<$10000 000 © @0
Unknown Lod @ had
Autologous Allogeneic Both

Figure 1. Sales price of autologous and allogeneic cell therapies. Expected sales prices from the COG survey in 2013 are compared with

published and anticipated costs for therapies approved or in trials. Pric

es for Glybera, Strimvelis, Prochymal and Provenge are based on

published prices from each company. Analyst reports of expected chimeric antigen receptor T-Cell prices range from $300 000 to 500 000
[1-4]. While these prices have not been confirmed by the companies developing these therapies, the $800 000 cost of stem cell transplants

has been seen as a benchmark for these therapies [5].
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Figure 2. Allogeneic versus autologous manufacturing models. In allogeneic therapies, a single sample is saved in a master cell bank from

which a working cell bank is used for manufacturing. These therapies are

then distributed to large patient populations. In autologous thera-

pies, each single patient sample is manufactured into a product that is used to treat a single patient.

products benefit highly from economies of scale in a
similar manner to traditional pharmaceuticals, whereas
costs are relatively consistent as autologous products
are scaled out.

In this article, we outline a COG roadmap of key
considerations and objectives for each step in cell
manufacturing to plan for reduced COG, enable lower
product pricing, and improve patient access. De-
signed to inform early process development of the
connection between each development decision and
the eventual cost-efficiency of the final therapy, this
roadmap augments the ISCT COG survey results with
relevant published references on how to address the

challenges encountered with each manufacturing step
(Figure 3).

COG impact analysis for cell therapy products

When beginning translation of a preclinical process
to clinical production, the various manufacturing
methods available can significantly influence the final
COG at commercial scale. Impact analysis is a valu-
able tool to understand the sensitivity of the final COG
in response to different manufacturing strategies and
product demand scenarios forecast at the end of the
expected decade of development of a cell therapy
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