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Since the 1990’s, we have conducted clinical trials of gene
modified T cells. Chimeric antigen receptor (CAR) T cells inde-
pendent of HLA and targeting CD19 on B cells leukemias and
lymphomas have induced durable complete responses in
patients who are relapsed or refractory to all other available
treatments. New designs for genetically modified T cells
include switches and potency enhancements that will be
required for targeting solid tumors. In one such approach, a
decoy receptor is inserted into CAR T cells to thwart a tumor
immunosuppressive mechanism. Another improvement
shortens ex vivo manufacturing, along with the addition of
an anti-tumor cytokine to increase in vivo potency. Determin-
ing the critical quality attributes, dose, potency, and antici-
pating pharmacokinetics of a living, dividing drug presents
unique challenges. Improving patient access to advanced cell
and gene therapies entails not only on scientific progress in
targeting, gene modification and cellular manipulation, but
also on meeting automation, engineering, clinical site
onboarding, and health policy challenges.
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Allogeneic stem cell transplantation (ASCT) represents a
model for immune cellular therapy leading to Immune Preci-
sion Medicine. The pioneers Georges Mathé in Paris and E.
Donall Thomas (Nobel Prize in 1990) in Cooperstown, New
York, pioneered ASCCT in the clinical field. In 1958, the first 4
survivors were seen in patients after accidental exposure to
lethal or near lethal dose of TBI, in Paris. However, they were
subsequently shown to have autologous recovery. Under-
standing of ABMT immune support begun in 1954 with 1980
Nobel Prize Jean Dausset. The first ABMTs were performed in
severe combined immunodeficiencies with the first success
observed in 1968 (syngeneic donor), followed in 1973 by unre-
lated donor ABMT in London. This was also the time of the
initiation of registries. Development time in hematological malig-
nancies The first success of ABMT in acute leukemia was
observed in 1976 in Seattle with a related donor and in 1976
with an unrelated donor. Thereafter, the evolution will take
place within the framework of the risk-benefit balance with
reduction of the intensity of the conditioning regimen, the
graft versus leukemia (GVL)/graft versus host disease (GVH)
balance and the donor extension with umbilical cord blood
and more recently the haplo-identical allogeneic ASTC. Autol-
ogous SCT was introduced at the beginning of the 80s to
amplify reduction in tumor mass, particularly in lymphoid
malignancies. Stem cell transplantation as an immune therapy
platform Whatever the autologous or allogeneic context, the

hematopoietic SCT is an exceptional platform for combining,
modulating immunotherapy. In an allogeneic context, by
modifying lymphocyte subpopulations, such as the supply of
cytotoxic T-cells, the modulation of Tregs, the addition or acti-
vation of NK cells have an impact on GVH/GVL balance. The
enhancement of anti-tumor cytotoxicity can be brought about
using monoclonal antibodies (moAb), the addition of cancer
vaccines. In an autologous context, there are some windows
of opportunity, in the aplasia period due to the accessibility to
stressed cancer cells, and cytokine burst approximately at
D15, to add cell-drugs such as NK, y§ T-cells or anti-cancer
moAbs, or to associate chimeric antigen receptor (CAR)
immune cells such as CAR-NK, as well as immune checkpoint
inhibitors depending on the risks. This paves the way for a
real dynamic personalized medicine and should cause the
methodology for developing these therapeutic strategies to be
rethought. Obtaining an optimization of the clinical efficiency
which must be preceded by a reflection of biological efficiency
can be helped by mathematical models or Al. We have thus
developed a mathematical model for the optimization of the
use of anti-IL-6. There is a modeling of use of cytotoxic cells.
In cellular therapy, the concept of cell-drugs orients towards
non-MHC dependent allogenic cells such as NK and y§ T-cells,
as well as obtaining them in large batches to reduce produc-
tion costs. We are entering a new medical era, with new
notions such as dynamic, globalized vision, the use of new
tools resulting from the digital revolution, new targeted thera-
pies, immunotherapy, the combination of strategies for better
efficiency: the Immune Precision Medicine.
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ARI-0001 [systematically named Varnimcabtagene autoleucel
(var-cel), a second generation anti-CD19 chimeric antigen
receptor (CAR) T-cell] granted local use authorization (under
the rule of “hospital exemption”, HE) by the AEMPS (Spanish
drug agency = Agencia Espanola de Medicinamentos y Productos
Sanitarios) and just a little more than half-year ago (December
2021) PRIME (Priority Medicine) designation by the EMA (Euro-
pean Mediciness Agency) for patients >25 years old with
relapsed or refractory (R/R) B cell acute lymphoblastic leukae-
mia (B-ALL). The authorization is based on the results of a
phase 1 clinical trial (NCT03144583), but additional patients
(already reimbursed by Spanish Health System), new clinical
trials or compassionate uses with ARI-0001, have been pro-
duced and infused in our Hospital Clinic de Barcelona or our
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pediatric partner, Hospital Sant Joan de Déu. Although HE for
adult ALL patients and compassionate uses (next to indicated
commercial products that authorized our center) allow us to
use CART19 therapy for treating our patients (our real aim of
this development), the good clinical results, and petitions of
different centers all around the world (specially from places
where commercial products are not available) encouraged us
to consider how we should proceed to extend our product to
other patients. Our Academic proposal is the result of the
work of a multidisciplinary team, a point-of-care (PoC) proce-
dure based on a well stablish protocol in a commercially
available bioreactor and our home-developed lentivirus. All
the elements of our proposal follow the GMP standards,
strictly controlled by the AEMPS and the regulations for
Advanced Therapy Medicinal Products (ATMPs) of the EMA,;
although the product could be developed in our clean-rooms
at Barcelona, our aim is to share procedures to allow produc-
tion as a real PoC product, looking for partners that can repro-
duce all steps next to the patient. This multi-site cell
production has been already accomplished with success in
several clinical trials, while for a homogeneous lentiviral pro-
duction, we decided (by now) to use facilities centralized in
our university hospital. We expect to obtain first local autho-
rization for this multicenter production in Spain, and later by
EMA and other regulators (India). In fact, this experience is
also supported by developing a clinical trial with 60 multiple
myeloma patients under the treatment of a new own CART-
BCMA (ARI-0002h). We are convinced that it is a possible
model, although most of the huge number of rules are mainly
thought for pharma-companies and are not easily imple-
mented by Academic entities. But if we want to have the best
treatments for our patients, to find solutions with real options
for Academic ATMPs developments is the only way to arrive
where the commercial companies, the health systems and in
general countries will not be able to arrive for different rea-
sons (difficult recover of investments by complex reimburse-
ment, low level of patients, no-sustainable expenses and
procedures for economic and ecologic reason, ...).
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Adoptive Cellular Therapy (ACT) is transitioning from experi-
mental to standard of care. Limited specificities of chimeric
antigen receptor T cells (CAR-T) are licensed drugs, with com-
mercial products selling for ~400,000 USD. Tumor infiltrating
lymphocytes (TIL) can target multiple cell surface and intra-
cellular tumor antigens. TIL have not been commercialized,
due to complex logistics and cost. Our objective is to leverage
a single standardized platform (Miltenyi Prodigy) for in-house
ACT. We currently manufacture CD19 CAR-T under an FDA
IND and are developing a virtually identical TIL protocol
minus the lentiviral vector. TIL are manufactured from malig-
nant pleural effusions rich in immune infiltrates. CD4+ and
CD8+ cells are enriched and activated with anti-CD3/CD28
beads. CAR-T are transduced, and both CAR-T and TIL are
expanded (IL-7/IL-15) for 5 days. The product is infused fresh,
avoiding losses associated with cryopreservation and thaw-
ing. Developing and validating release tests (absence of repli-
cation competent virus, vector copy number, chimeric
antigen receptor expression, endotoxin testing) posed an ini-
tial challenge. Having completed assay development, our
manufacturing process, including release testing, can be per-
formed for less than 1/10 the cost of commercial CAR-T. We
expect that the platform that we have validated will be easily
transitioned to new chimeric antigen receptor designs and
specificities and will likewise be adaptable to TIL manufacture
for the wide variety of cancers that metastasize to the pleura
of peritoneum. Standardized in-house ACT manufacture may
greatly reduce the cost of cellular immunotherapies, making
it more widely available to patients.
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