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OBJECTIVES: What is PPM? * Al and R will play pivotal roles in PPM in

* To accurately define precision medicine (PM) and . The authors have coined the novel term “population the future, as they can aid with genomic
discuss its potential to improve cancer care. precision medicine” as an expanded application of PM. It Al e, mprove characterization of tumors, cancer

* To elucidate an improved, expanded definition of PM: combines big data, telemedicine, and population health precision gercn surveillance in large populations, and

medicine

precision population medicine (PPM).

, , ) S , goals with genomic markers and biological/social factors
* To discuss the implementation of artificial intelligence

. . radiomic evaluations of imaging.
when treating patients.

applications, and challenges in immunotherapy. J Immunother

companies

Al) and radiomics (R) into PPM. - - . . - Mroion. T oem * Although the efficacy of many techniques
(Al (R * This expanded definition can improve the differentiation of Lol G 5 Y Y 9
. . gEiae 2 through a lens " I
PRECISION MEDICINE population health (PH) and GM goals, allowing future e taence || of public health aligned with PPM has yet to be
. : - legislative and . - .
| | | developments in each field. S established, this novel hypothesis has the
* Anemerging approach for treating and preventing * Future studies will provide the opportunity to evaluate PPM <5 tential to i t b
diseases that consider gene variability, environment, throush different views. such as cancer care e potential to IMprove cancer outcomes by
. ang J, Nittala MR, Velazquez AE, Buddala V, Vijayakumar S. An Overview of the Use o o . o e .
IifEStYle, and SOCiaI factors for eaCh patient_ g ! of Precision Population Medicine in Cancer Care: First of a Series. Cureus. 2023 Apr 20;15(4):e37889. emp anIZIng |nd|V|dua||ZEd’
* Allows physicians and researchers to optimize care . .. . A B o '
for higher-risk groups and populations Application of Al in PPM - CancerSEEK Blood Test: I A: CancerSEEK provided 2 comprehensive treatment plans for each
- . . . . . B B 100% specificity until the : : : S AN : .
* Includes genomic medicine (GM) but is more broad * Aliquid biopsy test that uses combined assays for o i L 62% sensitivity mark, then patient, while applying similar principles
. i i i i 5 3 ol AUC: 91% (90%-52%) U‘“” declined. The test’s average " "
and encompassing than GM. genetic alterations and protein biomarkers is able to : I oo above 209 to entire populations.
both identify the presence of cancer and localize the o sensitivity was 62%
origin of the cancer sensitivity.
i Specificity (%) ] . ! .
* Atrial by Cohen et al. showed that the CancerSEEK ¢ el B: Displays the sensitivity of REFERENCES
Biologics and Organized d I d 98‘% ey e . . 0% | the CancerSEEK test by stage,
biosimilars medicine test displayed up to a o sensitivity In ovarian | with stage Ill cancer + Yang J, Nittala MR, Velazquez AE, Buddala V, Vijayakumar S. An
: cancer screening but a 33% sensitivity in breast H: detection having the highest Overview of the Use of Precision Population Medicine in Cancer
senomic D S 28 sensitivity. Care: First of a Series. Cureus. 2023 Apr 20;15(4):e37889
medicine related tools cancer screening. The median sensitivity was 709 £ | | | oA '
, 5 Y & Conen 10 et al, Derection and localiation of  Wagner MW, Namdar K, Biswas A, Monah S, Khalvati F, Ertl-Wagner
| - p - | acrOSS the E|ght mOSt Common Cancer types. 0% . ! j . analyte(bloorjltest.Science.2018Feb BB. Radiomics) machine |earning' and artificial inte”igence_what the
atient advocacy Patient-focused care ulti-cancer early eas Esophagus Colorectum  Lung Breast 23;359(6378):926-930. . . ]
groups detection neuroradiologist needs to know. Neuroradiology. 2021
. . . . . A % o = - Dec;63(12):1957-1967.
prvm— I Ev— Application of Al in PPM — Multi-Cancer Early Detection (MCED): T w | s ] o1 * Johnson KB, Wei WQ, Weeraratne D, Frisse ME, Misulis K, Rhee K,
il Big data i raon * Blood-based tests that measure cancer biomarkers (genetic and epigenetic) : wommmen{ = 2 S Zhao J, Snowdon JL. Precision Medicine, Al, and the Future of
e —— [ reemetone | by circulating tumor DNA and protein cancer cells produce. N = o Personalized Health Care. Clin Trans| 5ci. 2021 Jan;14(1):86-93.
: . : : : E o ot 61 o1 e Dercle L et al. Artificial intelligence and radiomics: fundamentals,
\ Pharmaceutica ‘ * Typically used for screening in asymptomatic populations or detection of =~ womemwwmiony v g e g = :
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cancer recurrence. — R B . B % Cancer. 2022 Sep;10(9):e005292.
[ * A study by Nicholson et al. (SYMPLIFY) investigated MCED performance in Bl I ] =™ . * Cohen JD etal., Detection and localization of surgically resectable
symptomatic patients, yielding an overall sensitivity of 66.3% and a 98.4% | = : : H i : — H ;?;;;S(gl;g):r;;lggznalyte plood test. Science. 2018 Feb
o oo e o o e ot S o 085 specificity across all cancers. L - S + Leijenaar RTH et al. External validation of a radiomic signature to
20;15(4):37889. * The figure to the right depicts sensitivity, specificity, positive predictive e I w | w ] " predict p16 (HPV) status from standard CT images of anal
values, and negative predictive values for each of the most common cancer i %] W o, Z cancer patients. Sci Rep. 2023 May 3;13(1):7198.
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Applications of R in PPM:

* Radiomics has displayed boundless
— ~ | potential for use in PPM.
e +°Z”:;Z,i'f.;§3§f:;“;;°5“‘°“ ~|* The chart on the left depicts the typical
' radiomics workflow, and using this
(o L M . ” . * ” (P
artificial intelligence,” “genomic medicine,” and “big workflow, innovations, such as the

data.” | u detection of HPV status using computed
* Information about PPM and examples of its usage in A ' | I | tomography (CT), are possible (depicted on

combination with Al and R were gathered from | the right).

: : : / e Additional uses for R in PPM include
these papers and incorporated into this . .
, , detecting the presence of genetic
comprehensive review.
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