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ASC®
CLINICAL
CANCER
ADVANCES
2016

ASCO's 11 Annual Report
on Progress Against Cancer

INSIDE: ASCO NAMES
ADVANCE OF THE YEAR

ADVANCE OF THE YEAR:
CANCER IMMUNOTHERAPY

Although all resaarch achievemants highlighted in this report are remarkabla, ona area dearly
stands out from the rest cancer Immunotherapy, ASC0"s Advanca of the Yoar In just a fow short
yaars, resaarchers and regulators have mowed sevaral difiarent iImmunothempy strategles from bench
o bodsida.

From the first asiounding succassas in advanced malanoma, thara ks now avidanca that
Immunotharapy works sgainst a range of cancars. Even for patiants who have exhausted all traditional
treatmants, Immunothempy s ablc to halt mincer growth, oftan with only mild advarsa affects.

Soantists first concalved tha idaa of manipulsting the body's Immune systam to attsck cancer more
than & camtury ago. Howaver, tha task proved to ba fraugit with challenges and sathacks. kt would
taka a decper undarstanding of both cancer biology and the iImmune systom before safio and affective
Immunotharapy could ba delivered to patiants.

As fundamantal resoarch on cancer Immunotherapy intensified, clinical trials of promising approaches:
followad in quick suocassion. Two main strategics are now being explorad, both achiaving major succass
over the past yaar. Tha first invohwas unleashing the body's natural iImmuna response to cancer, and tha
sacond halps the Immune system find snd destroy cancar calls.
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CAR T-Cell Therapy Is Effective Against
Hard-to-Treat Lymphoma in Adults
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The NEW ENGLAND
JOURNAL of MEDICINE

Frontiers in Medicine

A series of articles analyzing the ways in which new techi

(2018FE7A H\B)

A Look Forward — The Frontiers in Medicine Series

Lisa Caulley, M.D., M.P.H., Ramya Ramaswami, M.B., B.S., M.P.H., Dan L. Longo, M.D.,
Elizabeth G. Phimister, Ph.D., Julie R. Ingelfinger, M.D., Allan H. Ropper, M.D., Kathy Stern, M.F.A.,
Alison E. Burke, M.A., Kimberly M. Knoper, M.A,, Jeffrey ].J. Seals, B.A., Daniel C. Miller, M.A_,
and Jeffrey M. Drazen, M.D.

This week we introduce Frontiers in Medicine, a
series of review articles that showcases the ways
in which new technologies are influencing con-
temporary medicine and highlights the synergis-
tic relationship between medicine and science.
The series covers a number of advanced diagnos-
tics and therapeutics that have emerged, including

mentation of technological innovations, particu-
larly as the cost of health care continues to soar,
the scope and complexity of health care regulation
further expands, and the social and bioethical as-
pects of medical technology grow more complex.
For example, gene therapy represents a novel treat-
ment strategy for patients with sickle cell disease,

medicine. The series explores the bridge between scientific discoveries and their development into

clinically useful tools.

REVIEW ARTICLE

Gene Therapy Gathers
Momentum

1 N D page
K.A. High and M.G. Rone

Those who have
followed the gene-

g &b -

\ therapy field over the

https://www.nejm.org/frontiers-in-medicine




Mobile Devices and

Health

Wearable sensors

Cloud

« Motion seosor

« Smart thermostat
« Ingestible sonsor
« Wiisz sensor

Website
{for patients or dinidians)

Patient

Fatierz-reponed
Deviceagnostc sutcomes captured
data capture theoegh apps

Apple Heaith Ancroid
CommoniHealth

~
Erm Fubeni Furie, —
FHIR enabled =
Cloud

i dd

Sensor Duahboud

Clinician EHR,
FHIR enabled

l Cliniclan

N Engl J Med 2019; 381:956-968 September 5, 2019

1U




ORIGINAL ARTICLE ‘

Large-Scale Assessment of a Smartwatch
to Identify Atrial Fibrillation

Marco V. Perez, M.D., Kenneth W. Mahaffey, M.D., Haley Hedlin, Ph.D.,
John S. Rumsfeld, M.D., Ph.D., Ariadna Garcia, M.S., Todd Ferris, M.D.,
Vidhya Balasubramanian, M.S., Andrea M. Russo, M.D., Amol Rajmane, M.D.,
Lauren Cheung, M.D., Grace Hung, M.S_, Justin Lee, M.P.H., Peter Kowey, M.D.,
Nisha Talati, M.B.A., Divya Nag, Santosh E. Gummidipundi, M.S.,

Alexis Beatty, M.D., M.AS., Mellanie True Hills, B.S., Sumbul Desai, M.D.,
Christopher B. Granger, M.D., Manisha Desai, Ph.D., and
Mintu P. Turakhia, M.D., M.A.S., for the Apple Heart Study Investigators*

ABSTRACT

BACKGROUND
Optical sensors on wearable devices can detect irregular pulses. The ability of a smart-
watch application (app) to identify atrial fibrillation during typical use is unknown.

METHODS

Participants without atrial fibrillation (as reported by the participants themselves)
used a smartphone (Apple iPhone) app to consent to monitoring. If a smartwatch-
based irregular pulse notification algorithm identified possible atrial fibrillation, a
telemedicine visit was initiated and an electrocardiography (ECG) patch was mailed
to the participant, to be worn for up to 7 days. Surveys were administered 90 days
after notification of the irregular pulse and at the end of the study. The main objectives
were to estimate the proportion of notified participants with atrial fibrillation shown
on an ECG patch and the positive predictive value of irregular pulse intervals with a
targeted confidence interval width of 0.10.

RESULTS

We recruited 419,297 participants over 8 months. Over a median of 117 days of
monitoring, 2161 participants (0.52%) received notifications of irregular pulse. Among
the 450 participants who returned ECG patches containing data that could be analyzed
— which had been applied, on average, 13 days after notification — atrial fibrillation
was present in 34% (97.5% confidence interval [CI], 29 to 39) overall and in 35%
(97.5% CI. 27 to 43) of participants 65 vears of age or older. Among participants who

11A14H S MONEIMIZ

[RAR—b0AYFeAVTLEMEIOREZ
TTORBREGERAER IOFERNERSNFLS:

AWFANDSMBICHT=RE=Z) T DIER
2161AN(0. 52%) TIMHEEZRHE.
ECG/\YFTIA4AO0—hA HFE-450 AND34%

TLDEMBZERE,

The NEW ENGLAND JOURNAL of MEDICINE

Watched by Apple

Edward W. Campion, M.D.,

After taking over media, social communication,
and the consumer economy, the forces of digital
innovation are moving into the worlds of med-
ical practice and medical research. Both the
power and the limitations of digital innovation
in medicine are evident in a report by Perez and
colleagues, “Large-Scale Assessment of a Smart-
watch to Identify Atrial Fibrillation,” published
in this issue of the Journal.'! The study was spon-
sored by Apple, and in 8 months it managed to
enroll some 419,000 participants through the use
of a smartphone application (app). Having an
iPhone and an Apple Watch were entry require-
ments, so the study participants were in fact
customers of the sponsor. Not surprisingly, most

https://www.nejm.org/doi/full/10.1056/NEJM0a1901183

and John A. Jarcho, M.D.

heart monitoring. In fact, of the 219,179 partici-
pants younger than 40, over 99.8% received no
notifications of an irregular pulse. It's difficult
to draw any conclusions about the true frequency
of atrial fibrillation, since only 21% of those with
irregular pulse notifications based on monitoring
by the smartwatch subsequently returned the
ECG patch for analysis. In a study with easy,
app-based enrollment, the percentage of people
who dropped out was high and full follow-
through with the research protocol was low. The
study tried to exclude enrollees with a history of
atrial fibrillation, but some of the detections
were in patients who later admitted to a previous
diagnosis of atrial fibrillation.

11
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Clinical Cancer Advances 2020 at a Glance

Clinical Cancer Advances 2020: ASCO’s Annual Report on Progress Against Cancer highlights the most important clinical research

advances of the past year and identifies priority areas where ASCO believes research efforts should be focused moving forward.



Advance of the Year: Refinement of
Surgical Treatment of Cancer

*Neoadjuvant combinations of immunotherapies
pave the way for more successful, less invasive
surgery for patients with advanced melanoma.
*Targeted therapy provides alternative to
immediate surgery in treatment of renal cell
carcinoma.

*Upfront treatments make surgery possible for
more patients with pancreatic cancer.

13



Additional Major Advances

*Long-term data show that vaccines against human
papillomavirus are reducing cervical cancer risk in
real-world settings.

*Biomarker-driven treatment approach opens the
door to personalized care for metastatic pancreatic
cancer.

Combinations of different types of therapies
suggest that survival can be extended without
Increasing toxicity.

*Growing number of targeted therapies are offering
hope for more patients with difficult-to-treat
cancers.
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Cover story:
Zooming in on
tumor cells

A noninvasive label-free

photoacoustic imagng method
detects circulating tumor cells
in the bloodstream of patients

with melanoma

Contents vz
VOL 11, ISSUE 496

RESEARCH ARTICLES

In vivo liquid biopsy using Cytophone platform for photoacoustic detection of
circulating tumor cells in patients with melanoma

BY EKATERIMNA I. GALANTHA, YULIAN A. MENYAEV, AAYIRE C. YADEM, MUSTAFA SARIMOLLAOGLU, MAZEN A. JURATLI, DMITRY A.
MEDOSEKIN, STEPHEN R. FOSTER, AZEMAT JAMSHIDI-PARSIAN, ERIC R. SIEGEL, ISSAM MAKHOUL, LAURA F. HUTCHINS, JAMES Y. SUEN,
VLADIMIR P. ZHAROV

SCIENCE TRANSLATIONAL MEDICINE | 12 JUN 2019 | &

MNoninvasive labelfree photoacoustic detection of circulating tumor cells was demonstrated directly in the
bloodstream of patients with melanoma.

Editor's Summary  Abstract  Full Text [ PDF 15

https://stm.sciencemag.org/content/11/496/eaat5857
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Researchers used lasers to detect and destroy tumor cells in the veins of patients with
melanoma.

https://spectrum.ieee.org/the-human-os/biomedical/diagnostics/laser-destroys-cancer-
cells-circulating-in-the-blood 16
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