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INTRODUCTION KEY RESULTS: WHILE A CANCER SCREENING SYSTEM USING A ‘ONE TEST FOR ONE CANCER’
o Emerging technologies show promise to help detect the APPROACH WlTH MULT'PI_E, HYPOTHET'CAL SCED TESTS DETECTS MORE CANCERS, |T |S |NEFF|C|ENT

75% of all cancer that does not yet have a recommended

soreeningtest! _ AND EXPENSIVE COMPARED TO AN MCED SYSTEM, DUE TO THE HIGH RATE OF FALSE-POSITIVE TESTS
" presertat e nesd o vakats each sty dstecton nnovatr REQUIRING DIAGNOSTIC WORKUPS

as part of a broader system of screening.

0 Blood—based tegt.s n c_jevelopment that may become avaiable Table 1. Number of Cancers Detected and Diagnostic Workups in O A hypothetical SCED system was much less efficient than the MCED O Estimated total costs among 100,000 individuals were ~3.5 times
include (1) sensitive single-cancer tests (SCED) with moderate Cancer-Free People for SCED vs. MCED Screening Systems system (Table 2): higher ($345M and $103M, respectively) for SCED vs. MCED

false positive rates (FPRs) and (2) moderately sensitive multi- - -
| N 100 o o screening systems (Figure 1).
cancer tests (MCED) with very low FPRs. 5 USPSTF 11 SCED 1 MCED O With ~100-fold lower PPV (0.4% vs 43%) o " ) o o SCED |
Screens Screens* Screen* o Incurred ~7x the number of screens needed to find one cancer O FalSe POSItVE WOTKUPS aCCoUunted 1or most O screening
O Although We expect thaﬁ both SCED and MCED (ests are system costs, while costs of testing accounted for most of the
(2,219 vs 332) 4 g
part of a suite of genomic tools expected to improve cancer Total # of Cancers Targeted 652 492 492 ’ MCED screening system costs
screening, SCED and MCED tests may be optimized for - ' 1509 '
_ Jd Yy P Total # of Tests Performed 20192 949,805 99,805 o For reference, 'real world USPSTE screening has.a PPV of 2.15% for
different contexts. the 5 cancers it targets and requires 360 screening tests to detect
many experts have debated whether a supplementary system Diagnostic Workups (DW) in n vs: creening Systems
of SCED tests or an MCED system is better suited to achieve People Without Cancer 8,883 o174 397 - - o 29
_y _ i P Figure 1: Screening costs per 100,000 of SCED vs. MCED > CIEP-SCED
thﬁ goals of cancer screening in average risk individuals for DW/CD 16 569 : Screening Systems = IEP_MCED
- O —
whom screening Is age-appropriate. *SCED and MCED systems are each applied after USPSTF screening $400.,000,000 al
o We compared two hypothetical cancer screening systems I USPSTE Alone 0 20
ion- O The hypothetical SCED screenin tem compared to the MCED ©
l(erT\w/aerlw?/mSCi? tests vs. one MCED test) for population syseterZ]p(ﬁ'alfleC'?) .SC screening system compared to 11 SCED Tests I ©
. . — O
P _ | 1MCED Test Q P
o Detected 1.4 times more of the targeted cancers (428 vs 300) $300.000.000 53 15
O BJ ECT |VES o Incurred 289 times more diagnostic workups in cancer-free X
$247,517,881 $248,757,555
people (115,174 vs 397) 5 o /
o Evaluate both hypothetical cancer screening systems, SCED o For reference, in an average-risk population of 100,000, real- $200.000.000 Q /
and MCED, in deteet]ng a set of 11 cancer types by: world USPSTF screening would detect 195 of the 652 cancers ’ ’ %
o Estimating effectiveness (e.g. number of cancers detected) (c_:olorect_al, breast, qerwcal, lung, and prostate) and incurs 8,883 % /
o N diagnostic workups in cancer-free people (Table 1). o 5 A
o  Estimating efficiency (e.g. number needed to screen [NNS], 90,505,073 N =
positive predictive value [PPV], true positive rate [TPR], etc) $100,000,000 B E
o Estimating costs Table 2 Screening Efficiency Metrics of SCED vs. MCED - S5 2
o o N - Screening Systems O 0.1
o  Estimating cumulative risk of false positives for an individual 522,508,648 23042316 S O
o Calculate the incidence, sensitivity, and specificity required S USPSTE 11 SCED 1 MGED $0 — == >0 25 e0 oo 70 7
mize th ’ D 4 P ’ . Screens Screens Screen FP Total Total Total Testing Patient Age
to gptfl][m.ze the SCED and MCED systems for effectiveness -y > 150, 0 379 13.07% Workup Workup Testing + Workup
. 0] . 0 . 0 .. .. . .
Ana STeiency Costs Costs Costs Costs O Individuals receiving a hypothetical SCED annual screening system
NNS 360 2,219 332 from ages 50-79 would be expected to receive over 21 false
TPR 30.00% 8700% 49.00% Workup costs are based on National Comprehensive Cancer Network positives on average, compared to less than 0.12 cumulative false
y - . Guidelines and Medicare converted to commercial costs using a 2.3 positives in an MCED screening system, on average (Figure 2).
FPR 9.00% 80.00% 0.40% i i ; ;
O o asa 0 Inorder foran SCED system o b s ffiet (e, same PPY) s
NPV 99.90% 99.99% 99.81% : ' >0Q 50 £
M ET H O D S a 1.5 multiplier given the expected complexity of positive MCED results. _and_l\/l_((.j?EDl Systtehm, each te(sjt WOU'? tr_eqUIre I29.5 A()j Stpeholf'C'ty and
FPR, false positive rate; NNS, number needed to screen; NPV, negative Testing costs are the direct costs of the screening tests (e.g. 1 SCED test n Iyl Hais N he S.Creene POPUIAtIoN WOUIG heed 1o have over
. . . . predictive value; PPV, positive predictive value; TPR, true positive rate. has a $100 testing cost). 10 times average risk for each of the 11 cancers.
O We envisioned two hypothetical screening systems, each targeting 11 cancer types
responsible for the most US cancer-related deaths (excluding prostate) (Table 3).
O These cancer types included lung & bronchus, breast, colorectal, pancreas, liver &
biliary, esophagus, myeloid malignancy, lymphoid malignancy (including lymphoma),
ovarian, urinary bladder, and uterus. ReferenCeS
O \é\/e apﬁ)“ed thEeS?j SYStelmS to adSiIr;Udlalged FTOpUégzi%n of 1S0,00%aged 5??_2)%U/Sing 1. American Cancer Society. Cancer facts & figures 2022. Atlanta (GA): American Cancer Society; 2019. CO N C L U S | O N S harms; the Prostate, Lung, Colorectal, and Ovarian Cancer Screening
' , Epi ' i t INCI ta, with 100% ' : ; _ _ . - . .
e ot e oy WS w05 Pt g e e e s e (PLOO) trial demonstrated that for an individual in cancer-by-cancer
Services Task Force (USPSTF) screening is already present. 2. Croswell JMetal. The Annals of Family Medicine. 2009:7(3):212-222. - o screening, the cumulative risk of a false positive is greater than 50%
Table 3. SCED and MCED Screening System Assumptions Disclosures o These findings are a proof-of-principle of the sheer scale of the by the 14 screen.?

potential harms associated with a cancer-by-cancer screening system,

SCED System MCED System Study funded by GRAIL, LLC, a subsidiary of lllumina, Inc.* CC, EH, and AK are current full-time employees of - -
N f Test 1 Sinale C 1 Multi- GRAIL, LLC, a subsidiary of lllumina, Inc.,* with equity in lllumina, Inc. SM is a current part-time employee of Compared o a mu|’[i_eaneer Screening System_ O ThIS mOde“ng StUdy demOnStrateS an MCED SYStem may be maore
UMbEr o 1eStS ingie Lancer dtti-cancer GRAIL, LLC, a subsidiary of lllumina, Inc.* AH is an investigator for an academic study (SUMMIT) sponsored by efficient in average—risk SCreening contexts.
Sensitivity (per test) 87%* 59%T UCL that is funded by GRAIL, LLC, a subsidiary of lllumina, Inc.*; has received one honorarium for an advisory O An SCED Screening SyStem carries a Significantly hlgher risk of harm -
. + board meeting for GRAIL, LLC, a subsidiary of lllumina, Inc.*; received a consulting fee from Evidera, Inc. - _ O Screening effectiveness and efﬂCienCY would be even E f o E
FPR (per test) 1% 0.4% (for one GRAIL, LLC-initiated project); and previously owned shares in lllumina, Inc. and Thermo Fisher (sold (false pOSitive result, unnecessary Worky DS, h|gh costs) Compared to 0 l_h':
in 2020). . . . ' ' g [ u, e
Cost (per test) T $100 $1000 benefit (true cancer detected) for the average-risk patient — compared OIS O a_r(; I\/ICE)Dtiyitem S%ﬂct)snf 10 tesi signal gr f_":}g;ﬁ
FPR, false positive rate. *Comparable to mammography. T"The MCED system used a single test modeled : cancer inclaence at cou etect a areater numbper e P
after Klein et al. 2021, with performance limited to 11 subtypes for fair comparison (aggregate sensitivity ACknOWledgementS to an MCED SCFeeﬂlﬂg SyStem- 2 A ] g E .'q.]
59% and FPR 0.4%) Funded by GRAIL, LLC, a subsidiary of lllumina, Inc.* Graphic assistance provided by PosterDocs (Oakland, CA). Of Individually rare cancer types. h e

O  This is concordant with real-world evidence on cancer screening

*GRAIL, LLC, is currently held separate from lllumina, Inc. under the terms of the Interim Measures Order of the
European Commission dated 29 October 2021.




