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Breaking decades of stagnation in brain cancer
research
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Cancer care has changed dramatically over the last fifty
years. For millions of people, advances in screening,
surgery, precision medicine, and immunotherapy have
transformed what a diagnosis can mean, bringing far better
0dds and genuine reason for hope.
Glioblastoma, an aggressive brain cancer, isa notable

exception.

"When I was a medical oncology fellow at Harvard back
in the 80s, the median survival of a person with a
glioblastoma was about 12 to 13 months,” says Dr.
Howard Fine, founding director of the Br
Center at NewYork-Presbyterian. "Four decades later,
that has increased tojust 15 months."

Tumor

The stagnation s not due toa lack o effort. Hundreds

Temozolormide, the only medication addedto sandard
years,

by six cweeks. More than 2,000, glioblastoma clinical

trials have been conducted over the last 25 years, but

promising preclinical studies ultimately faltered when

tested in patients,

Fine said the lack of progress points toa deeper
problem: Too many potential treatments have been
tested against lab models that don't resemble the
disease doctors see in people.

To find therapies that stand a better chance of helping
patients, researchers first need a more accurate replica
of the disease. At NewYork-Presbyterian, that work
centers on a glioma cerebral organoid, known as GLICO
— apatient-specific platform designed to mimic how

i des, and resi

inside the brain.

The limitations of older models

Glioblastomais difficult to treat partly because it does
not stay neatly contained. By the time a scan revealsa
isil ic cells have often alread
‘moved into surrounding brain tissue. Surgeons can
remove the main mass, but the scattered tumor
deposits left behind can seed the disease again.

‘That would be hard enough in almost any part of the
body — but in the brain, the margin for error is razor
thin. Treatment must avoid areas responsible for
speech, movement, memory, and personality, while

in barrier, a tween the
bloodstream and the brain, prevents many drugs from
reachingthe tumor.

‘The disease also has an unusual survival strategy,
which Fine describes as an "internet” of tumor cells
threaded through functioning brain tissue.
Glioblastoma cells form synaptic and electrical

brain support
cells known as glia, creating networks that help them
withstand chemotherapy, radiation, and other
stressors.

‘Thisis what older lab systems have struggled to
recteate. Tumor cells grown in a dish, or as a compact
‘mass in a mouse brain, do not behave like those
embedded in human neural tissue. A therapy that kills
isolated tumor cells tells researchers only so much;
what matters is whether it works when those cellsare
woven into the brain-like networks that help
glioblastoma survive.

Creating a more realistic
environment

GLICO combi s from a patient'

tumor with cerebral organoids, lab-grown structures
that mimic aspects of a developing human brain.
the two are combined, the tumor cells attach to the
organoid and invade. Drawn to the brain
around them, they form intrinsic networked
connections with normal brain cells, which in part
accounts for the tumor's aggressiveness and resistance
totreatment.

When

ke tissue

Working in this more realistic environment, Fine's
team can observe how glioblastoma tumor cells spread,
form

rather than watching them behave in an artificial
environment. The result, Fine says, is more accurate

could not only impy
odds of finding drugs and treatment strategies that
ultimately benefit patients in clinical trials, but also
spare "the expense, time, and effort of negative clinical
trials” and most importantly, protect patients from
studies that "had no chance of working.”

‘The model also points researchers toward new ways of

ignaling
the brain, medications developed for epilepsy,
psychiatric conditions, or cardiac disease could

i lectrical

standard treatments, F

€ says, opening 'new
therapeutic targets and ultimately new classes of
drugs.”

The path ahead

The GLICO teant's next goal s to turn drug:screening
ts into a broader system for

response. The plan, Fine says, is to test thousands of
-deriv

tumor samples, then combine those esults with

genomic, molecular, imaging, and clinical data. AT

could help identify patterns across that volume of

information, pointing toward therapies that fit the

biology of a future patient's tumor more precisely than

older approaches allowed.

Clinical studies still need to confirm that GLICO can

select treatments more accurately than current

approaches. It's clear, however, that better models
—and better

personalized decisions for a disease that has offered

patients few meaningful options for too long.

For Fine, that possibility now feels closer than it did for

‘much of his career. "For years, I didn't know where the

future was for glioblastoma

‘more concrete path ahead and focus my science on
. Kinga di

" he says. "Now, I can seea

patients. That's what drives me.”
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