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Overview: How low can we go? What does it mean?

Tests and technologies that can accurately detect cancer at a very early point or in trace
amounts are advancing at breakneck speed. Two so-called multi-cancer early detection
test (MCEDs), for example, that can identify a wide range of cancers in a single blood draw,
are already commercially available in the United States—though, importantly, neither has
been approved by the FDA for use in routine patient care.

There is intense interest in and enthusiasm for developing MCEDs and other tests as
noninvasive, easy-to-use methods of screening people for cancer. In terms of current
application, however, such cancer detection technologies are furthest along for use in
people who have cancer, either monitoring patients who are undergoing treatment, to
gauge how well their cancer is responding, or for monitoring people who have finished
treatment, to watch for early signs that the cancer may have returned.

But even as research in this area expands, there are a host of complex issues to address,
many of which boil down to questions about the limits of detection in cancer—not just the
technical limitations of available technologies, but of the information they can provide.
What is the biologic relevance of the cancer “signal” that’s being detected? Will the cancer
being detected ever actually harm that person? Can that signal be translated into
meaningful guidance for patients and doctors?

This Stand Up To Cancer innovation summit convened leading experts across oncology,
genomics, bioengineering, and data science to discuss and debate these very questions.
The summit also provided a platform for updates on:
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e (Cutting-edge technologies and approaches for finding signals of cancer in blood
(and other body fluids), imaging scans, and from wearables.

e How to best use the information already being collected on, and resources from,
patients to move this area of research forward.

e How to understand and manage the clinical and ethical implications raised by the
ability to detect cancer potentially months or years before it has caused a symptom.

An important goal of the summit was to spur collaboration and more rapid progress in this
evolving area of research, using the gathering as a means of identifying priority areas for
SU2C to fund that can have the most significant impact on patients.

Finding cancer versus helping patients

Perhaps the dominant message that emerged from the summit was that even with the
remarkable advances in technologies for sniffing out the tiniest traces of cancer, what’s
most important is if and how this ability will help people live longer and better lives.

With that message as an overarching theme, presenters described an array of technologies
and approaches for noninvasively detecting and monitoring cancer or finding people at
high risk, including:

e tests that can analyze blood, urine, and other body fluids

e Al-enabled methods for recognizing cancer-related patterns in imaging scans or in
routine clinical information

e techniques that combine genetic, clinical, and other factors for identifying people at
very elevated cancer risk

e wearables that act like biosensors for analyzing sweat or monitoring biophysical
changes

The approach that is furthest along, already in limited use in patient care, is the detection
and analysis of circulating tumor DNA (ctDNA)—tiny fragments of genetic material shed by
dying cancer cells. This approach, for example, underpins a test that oncologists are
already using to monitor some of their patients who have completed treatment to check for
indications that the cancer may have returned.

For a variety of reasons, detecting cancer in people not known to have it is more
challenging, and several presentations focused on studies of approaches that have shown
promise in this clinical context.

One presenter, for example, described the findings from a small study in which an
approach that uses Al to analyze routine imaging scans and other standard informationin a
person’s health record accurately identified people at significantly elevated cancer risk.
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Another presenter talked about a small study showing that a ctDNA-based test accurately
detected cancer several years before it was diagnosed through symptoms or standard
screening.

Although ctDNA is the basis for many approaches being studied for early detection and
monitoring of cancer, several presenters stressed that other methods should not be
sidelined or abandoned. It was noted that, in some cancer types or clinical contexts (e.g.,
screening, post-treatment monitoring), alternative approaches may offer more clinically
relevant information or, when used in combination with ctDNA-based methods, may
provide more useful information than either approach alone.

Blood is the most common source for finding early cancer signals, but others—and
methods for accessing them—were also discussed.

One presenter, for example, described a device he developed for collecting samples of
interstitial fluid (ISF), a fluid that flows around and between cells throughout the body. The
device rests on the skin and, with gentle pressure, draws a small amount of ISF painlessly.
Because ISF contains DNA fragments, proteins, and other molecules released by cells, it
offers multiple options for detecting and monitoring cancer.

Another presenter described a wearable biosensor that can potentially be used to analyze
sweat for changes in hormones, proteins that are markers of inflammation, and others that
are linked to cancer. Another presenter described the potential of employing existing
wearable devices to monitor pain, sleep quality, and other important measures in people
undergoing cancer treatment.

The path forward

Although there are now many different ways of detecting slight traces of cancer, summit
participants described humerous obstacles to advancing them to the point where they can
help patients.

Any early detection test intended to be used for cancer screening, for example, must be
extremely accurate, identifying when cancer is truly present and, as importantly, when it’s
truly not. And clinical context aside, large studies will be required to confirm the accuracy
of the different early detection approaches, and their clinical impact. However, because it
can sometimes take many years to complete these sorts of studies, participants stressed
the need to identify alternative, or “surrogate,” measures to be used in studies that reliably
predict the long-term outcomes (e.g., do people live longer) being measured.

Some presenters stressed the need to build research frameworks that pair highly sensitive
detection technologies with advanced computing tools. Doing so will allow researchers to
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better understand what specific cancer signals mean biologically and to translate those
signals into information that can guide patient care decisions. In some cases, those
biological connections, one presenter noted, may also help identify new treatments.

Participants emphasized the critical need for collaboration among academic researchers,
technology developers, physicians, and funding organizations. There was also a strong call
for those working in this field to ensure that early cancer detection tests marketed directly
to patients and consumers are developed with scientific rigor, and that clear pathways
exist for both patients and health care professionals to interpret the results of those tests
and determine the appropriate next steps.
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