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Abstract

Chimeric antigen receptor T cell (CAR-T) therapy has revolutionized the treatment of blood cancer. By improv-
ing survival outcomes for patients with B-cell malignancies, which hitherto have been unparalleled by conven-
tional chemotherapy, CAR-T therapy is a beacon of hope for many patients with cancer. However, harvesting,
modifying, and reintroducing T cells is costly, which means that not every patient with cancer who needs CAR-T
therapy has the financial capacity to receive it. This blatant economic disparity, combined with geographical
limitations, for several lower-middle-income countries that do not manufacture CAR-T therapy, has been a prob-
lem that has widened the socioeconomic gap between patients with cancer. This was the case until India re-
cently manufactured its own CAR-T therapy. As a lower-middle-income country with a massive burden of cancer,
India’s NexCAR19 was a pivotal point in South Asian cancer history. From benefiting local patients with cancer
to collaborations with neighboring countries, to prompting the manufacture of more CAR-T products, NexCAR
19 has facilitated the fight against blood cancers in South Asia.
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Cancer has no bounds, restrictions, or preferences for
a race or individual. The omnipotent existence of can-
cer implies that everyone is at possible risk; several
have financial constraints that restrict them from receiv-
ing the treatment they need. This is particularly true for
individuals who suffer from blood cancers.

In 2017, the United States Food and Drug Admini-
stration (FDA) approved the first chimeric antigen re-
ceptor T cell (CAR-T) therapy for pediatric acute lym-
phoblastic leukemia (ALL) after demonstrating an 81%
overall remission rate (ORR) in the ELIANA trial'.
Subsequent ZUMA-1, ZUMA-2, and CARTITUDE-1
trials convinced the FDA to approve various CAR-T
therapies for large B-cell lymphoma, mantle cell lym-
phoma, and relapsed/refractory multiple myeloma, re-
spectively'.

CAR-T cell therapy involves harvesting lymphocytes
from the patient’s blood and genetically modifying
them so that once they are reintroduced into the pa-
tient’s bloodstream, they preferentially adhere to cancer

cells and kill them'. Because of his chemical engineer-
ing, along with hospital costs, the CAR-T cell therapy
has an extensive financial cost of approximately
380,000-526,000 USD?, consider this in the context of
the average individual. In a recent short communication
in your journal, Hwang ef al. captured this disparity ac-
curately in their study by highlighting the gross domes-
tic product for various countries such as the United
States, 66,100 USD; India, 2,000 USD, etc’. The af-
fordability challenge is blatantly visible; in the absence
of subsidies from the government or insurance, an indi-
vidual who requires CAR-T cell therapy will be sub-
jected to great financial burden.

A viable solution to eradicate socioeconomic dispari-
ties is to manufacture CAR-T cell therapy in one’s own
backyard. However, this is not easy to achieve in most
countries. Until the end of 2022, there were no clinical
trials conducted in Africa, South America, the Middle
East, and South Asia‘’. Ongoing trials are largely re-
stricted to the United States (n=337) and China (n=
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636)". The significance of this disparity in the preva-
lence of blood cancer should be considered. As of
2022, Asia will have the highest global prevalence of
leukemia (45.8%), non-Hodgkin lymphoma (40.9%),
and multiple myeloma (37.1%)°. Likewise, Asia also
has the highest mortality rate of leukemia (51.8%), non-
Hodgkin lymphoma (48.5%), and multiple myeloma
(44.3%) globally’. Therefore, the lack of diffusely dis-
tributed clinical trials worldwide is abysmal.

However, there is a CAR-T cell therapy clinical trial
still in its infancy, which carries the hope of millions.
On June 1, 2023, a patient with ALL received the first
Indian CAR-T cell therapy in Mumbai, as part of a
group of 14 patients recruited for a phase 1 trial*’. The
results showed an ORR of 87.5%, with four complete
responses (CR) and three partial responses (PR). These
results prompted a Phase II trial involving 64 patients®’.
Of the patients who could be evaluated (n=53), 29
achieved CR and 7 achieved PR®. Only three patients
experienced grade III cytokine release syndrome’.
Based on these promising results, in October 2023,
NexCAR19 was approved as India’s first CAR-T cell
therapy’.

However, perhaps even more impressive is that Nex-
CARI19 is expected to cost 50,000 USD, which is al-
most one-tenth the cost of approved CAR-T cell prod-
ucts in the United States™ ™. This particular aspect of
the NexCARI19 has several possibilities. Low-cost
CAR-T cell therapy is a sure beacon of hope for the
50,000 new leukemia patients that India encounters
every year’. In addition, NexCAR19 eliminates the de-
pendency on external CAR-T products. Moreover, one
would expect the country to grow exponentially from
its current achievements by introducing more clinical
trials to test new CAR-T products and subsequently
bringing them into the market.

This study has several regional implications. India’s
success has prompted other countries to initiate clinical
trials. For countries that already have their own com-
mercial CAR-T cell products, the low cost of NexCAR
19 should encourage industries to seek lower manufac-
turing costs. Countries, such as Japan, Korea, and Sin-
gapore, which depend on CAR-T cell products from the
United States, can now shift their focus to India and its
NexCAR19’. There is also an opportunity for academic
and industrial collaborations between India and other
countries. Foreign governments should seek to encour-
age NexCARI19 production in their respective countries
as a part of industrial collaboration. Whereas, India
should seek academic collaborations to achieve the next
level of CAR engineering such as in the form of CAR
natural killer cells (CAR NK) and yY0CAR-T cells.

It is worthwhile to dissect the costs of CAR-T cell
therapy and highlight ways to curb these extra costs.

The most expensive components are product generation
and procurement. Other costs include travel, hospital
stay, and additional treatments such as adverse events.
Subsequent treatment after CAR-T cell therapy is ex-
pensive. One way of mitigating travel costs is to pro-
vide therapy to all capable healthcare institutions. For
example, the provision of CAR-T cell therapy beyond
academic institutions could reduce national costs from
21.1 million USD to 14.7 million USD". In addition to
saving 6.5 million USD, it also ensures provision for
more patients'. Costs can be further reduced by decen-
tralizing production and involving nonprofit academic
centers”. Other important considerations include capac-
ity building by recruiting a local workforce, cross-
country collaboration, and training skilled workers".

The clinical profile of NexCAR19 is also likely to
help reduce hospital costs. Adverse events after CAR-T
cell therapy require additional hospital resources. How-
ever, NexCAR19 has been shown to be safer in murine
models while maintaining an acceptable level of effi-
cacy”. In the murine analysis, NexCAR19 produced
lower levels of IFNy and TNFo. compared to its com-
parator, but demonstrated a similar proliferation of
CD4" and CD8" cells.

India has achieved significant milestones in the pur-
suit of cancer treatment. Low-cost CAR-T cell therapy
in the form of NexCARI19 has opened several doors
and opportunities for both the country and the region.
One can hope that regional collaborations will help
popularize this low-cost treatment for cancer patients
and lead the way for more advanced yet affordable
therapies.
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