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INTRODUCTION ESTIMATED DETECTION WINDOWS ARE LONGER THAN 1 YEAR,
o NHS-Galleri, an interventional, randomized controlled COMPA'HBLE WITH ANNUAL SCREEN|NG

trial of an MCED cancer screening blood test with 3

annual screening rounds, provides information about CANCERS SHEDDING CIRCULATING TUMOR DNA EVOLVE RAPIDLY
the natural history of cancer interacting with MCED
detection | Il

Figure 1. Posterior
{101 © i I B et e === Estimates for (Non-)
Detection Rate by
Time Since Blood Draw

O Several seemingly simple questions about the
NHS-Galleri trial results include':

O “What is the test sensitivity by stage in NHS-Galleri?”

o “What is the episode sensitivity by stage in Conditional on Stage at
NHS-Galleri?” 0.75° Original Clinical Diagnosis.
o “What is the detection window (lead time)in | ([T~~~ "~~~ "~~~ """"7"°7"777°777 Solid line is the median
NHS-Galleri?” posterior estimate for
O These questions are difficult to answer= because 0.50 7 non-detection rate over
intervention has changed observationsof: [ | WL _______ time: ribbon is 95% point-
| wise credible interval. The
O When cancers are diagnosead nori .
_ _ orizontal dashed line at
O At which stage they are diagnosed 0.25 1 the y-intercept indicates
o Changed cancer incidence from potentially the non-detection rate
overdiagnosed cancers or early detection o (the relative incidence of
o The incidence method®*° consists of comparing © 0.00 - test-negative comparea
the incidence of test-negative cancers in the s to total cancer incidence),
intervention arm to the expected incidence of 5 1l IV which co_rr_e_sponds 0
cancers (as estimated by the incidence of cancers in 2 est sensitivity as woule
K0 ok e T | be seen in a case-control
the control arm) I = study (Supporting Table
O Because cancers diagnosed in test-negative 2) (1 - detection rate =
participants are not altered in time or stage, and non-detection rate). These
are not overdiagnosed by whatever test is being 0.75 plots are aggregated over
performed, this provides valid (although limited, see a prespecified set of
Methods) estimates individually fit 12 cancer

types responsible for
0.50° >60% of cancer deaths.*?”
Inferred detection window
is shown in Supporting

- - e e e e e — -~ Table 1. Integrated over

O BJ ECTlVES 0.25 1 year, the estimated
episode sensitivity is

o Here, we examine the natural history of cancer (¢} | TTTTTTTTTT TS TS ST ST T T T TS shown in Supporting

interacting with MCED screening, inferring parameters 0.00 - Table 3.
including estimated length of the preclinical ' ! ' ' — ' ' ' '

o We can therefore use the incidence method to
estimate MCED test performance conditional on
stage as well as time

detectable window, as well as test sensitivity and O 1 e 3 4 0 1 & 3 4

12-month episode sensitivity (incidence rounds) Years since blood draw

O Similar parameters were previously examined in the
American Cancer Society (ACS) Cancer Prevention Changes in cancer detection are visible within even a 1-year 2. Average detection window, which corresponds to the
Study 3 (CPS-3) cohort and biobank® period natural timescale over which the exponential curve for

o In this post-hoc analysis of NHS-Galleri, we assess o By fitting a model using the incidence method, we obtain 3 detection changes

these parameters using the incidence method, which clinically relevant estimates (shown in aggregate in Figure 1 3. Proportion of cancers detected over a selected screening

complements those obtained from non-interventional and in Supporting Tables 1-3): period, such as 12 months as seen in the NHS-Galleri trial

biobank studies 1. Test sensitivity that would be seen in a case-control study © By integrating the posterior, episode sensitivity rates can be

by stage, which is estimated by (1 - y-intercept) estimated for different screening intervals

METHODS SUPPORTING DATA CONCLUSIONS

o What’s the essential insight? O Episode sensitivity per stage as estimated by Supporting 'I;able 1: Elstimated DeteCtion”VVingOdeY Stage. O Similar to prior biobank study analysis, estimated
- B : g - ” Lot A Note: Intervals for early stages are generally wider due to i i _
© True Positive/Total = 1 - Test-Negative/Tota tthte_ deti_ctlc;nbm;t;oed,bcfhnesL§;2€O%f82|xgén% nereased uncertainty. This detection windew is the total detection windows for late-stage cancers are longer
o Note we do not observe “Total” directly because eSEPOSItives Dy stage by _ 4 DY preclinical detectable phase, but cannot be divided into time than 1 year
it is affected by intervention stage, is a biased estimate of underlying episode spent in stages using this method. Prespecified 12 cancer
iy sensitivity.” It can be larger or smaller than the types* only included. O Test sensitivity is higher than episode sensitivity, as
incidence - interval cancer rate)/incidence unbiased episode sensitivity from “the incidence _r o : :
. (This s implemented as ) method” depending on the effect of intervention ot Satls . Stge 1() expected when detection rates change over time
etection Window . 58-2.
on stage : : .
o Control ~ Incidence 5N gengral this technique measures the ability to Detection Window | 1.80 (0.87-2.88) O These results are Compat|ble with annual SCISSIIITEE
o Inter-val cancer ~ function(Incidence) ove cancers from clinical detection to detection Detection W?ndovv I 1.24 (0.66-2.09) however, this method allows computation of the episode
interval cancers are altered in time or stage, they clinical stage at diagnosis. It cannot estimate any : : e "
- : o - o _ _ _ Supporting Table 2: Estimated Test Sensitivity. Sensitivity i ' i i
aIIoW esﬂmatpn of stapsncs conditional on stage sensitivity estimates mpludlng unobserve.d stages, when blood draw is at the same time as clinical diagnoss, O Usmg d s_|mple method WI’Eh.OU’[ many assumptions, we
o Technical modeling details such as would be obtained by a natural history hence stage is the same as clinical diagnosis. This estimate uncover |mportant natural hlstory parameters of cancer
o Following the analysis done for the ACS CPS-3 model that involves extra assumptions is comparable to that obtained from case-control studies : L
biobankg6 we treatynon—detection rate over where the same is true. Prespecified 12 cancer types* only fe|atlﬂ9 to the MCED test from the NHS-Galleri trial
time as an exponential model with an intercept - T — {Control Incidence Ratio] - = = = = = === === === ==~~~ neluded. O This method avoids issues with potential
representing the non-detection rate at time zero, Nocea ;e::ogﬂ;isis N Statistic Stage Mean (95% Cl) : : : .
and a timescale depending on the cancer type 5 NMayNgtgealtDOr%inaIStTage Test Sensitivity | 0.34 (0.19-0.47) overd|agno§|s, Cancers commg from outside the
and stage (Figure S1) : Average Test Sensitivity [ 0.60 (0.49-0.70) follow-up window, or changes in stage
o Detection rate at time zero is constrained to be o751 Petection Test Sensitivity Il 0.73 (0.62-0.82) : : : -
e By SEee il e saneen s Test Sensiiviy N 0,90 (0.83-0.96) o Further follow-up time and data will continue to improve

o Observed counts in 2-month intervals are estimation of parameters
modeled as Poisson given the underlying
rate of cancer in the population and the non-

detection rate

Supporting Table 3: Estimated 12-Month Episode
Sensitivity Stratified by Original Stage at Clinical Diagnosis.
Proportion of cancers detected by MCED screening in a

12-month screening interval; incidence rounds. Prespecified B _ _
*Prespecified set of 12 cancer types responsible for >60% of cancer deaths; includes cancer of the anus,

Probability of being negative at blood draw
(©)
o)
©)

o No prior case-control information is used when - /(1 Test 8Osty ] - = = - = = === === === = mm e eeoooo 12 cancer types* only included. | | : « Tver/bie-duct. luna. Vo ) |
fitting the model. unlike the orior (ACS CPS-3 v — balijder, cio on/reotLljm, )eadcejm(tj nec r,]Wg/er/ ile-duct, lung, lymphoma, esophagus, ovary, pancreas, plasma
Slermeild analysis, et Nogatve Statistic Stage Mean (95% CI) cell neoplasm (myeloma), and stomach.

_ _ _ at Origtiga'_ Disgnosis Time Episode Sensitivity (12 month) | 0.22 (013-0.31) Disclosures

O The Stah programming language is U_Sed tofita A Episode Sensitivity (12 month) I 0.44 (0.32-0.53) EH. JD, CAC, WL, and RS are current employees of GRAIL, Inc., with equity in the company. EH also holds
hierarchical model for parameters using Rstan® ! _ - multiple patents for MCED with GRAIL, Inc., pending and issued. AVP reports no conflicts of interest. CS

o Because cancer signals are increasing over time oLein - Episode Sensitivity (12 month) i 0.47 (0.36-0.57) acknowledges grant support from Invitae (previously Archer Dx Inc - collaboration in minimal residual disease

_ 0 1 2 3 Episode Sensitivity (12 month) \Vi 0.65 (0.59-0.71) sequencing technologies) and Personalis. He is Co-Chief Investigator of the NHS-Galleri trial funded by

on a timescale of years, we can treat each blood Years since blood draw GRAIL and is a paid member of GRAIL's Scientific Advisory Board. CS is a paid board member for Novartis
draw as a sweep of detectable cancers, so all Ref frc_)nj March_2026; a paid board member for Bicy_cle Therapeutics and i_s also Chair of Bicycle Therapeutic_s
B raurek of NHE-Eslar arm rmodsled] 2 e _ _ _ _ ererences Clinical Advisory Group. He has received or receives consultant or advisory fees from Genentech and China

_ Figure S1. Non-Detection Rate Over Time for Theoretical 1. Sasieni P et al. N Engl J Med. Submitted. Innovation Centre of Roche (CICoR) - Shanghai; Medicxi Ventures; Relay Therapeutics (SAB member); Saga
since-blood draw One-Time Intervention. This figure shows the general 2. Pinsky P et al. J Med Screen. 2023;30(2):69-73. Diagnostics (SAB member); and Sarah Cannon Research Institute. He has received consultancy, advisory

o Technical limitations structure of the incidence method applied to a study. Test- 3. Hakama M et al. Int J Cancer. 2015;136(4):928-935. fees or hc_)nora_ria f_rom AstraZenecg (uncomp_ensated), Pfizer, an_d Achilles Thera_peutios_. CS has equity and or
_ _ _ positives (shaded) are shown at the original diagnosis time in 4. Day NE. J Epidemiol Community Health. 1985;39(4):364-366. stock options in Bicycle Therapeunos,_Novartls, Relay Therapeutics, and Saga D|ag_nos_t|os. He has previously

O The y-intercept estimates the detection rate the future, which cannot be observed directly. Test-negatives 5. Toyoda Y et al. BrJ Cancer. 2008;98(10):1602-1607. held stock and was co-founder of Achilles Therapeutics. CS declares a patent application for methods to lung

when blood draw and original clinical diagnosis (white) are shown at the original diagnosis time, which can 6. Hubbell E et al. Cancer. 2026:132(8):€70380. cancer (PCT/US2017/028013); targeting neoantigens (PCT/EP2016/059401); identifying patient response to

. . » _ - 7. Klein EA et al. Ann Oncol. 2021:32(9):1167-1177. immune checkpoint blockade (PCT/EP2016/071471); methods for lung cancer detection (US20190106751A1);
occur simultaneously, corresponding to the test be observed. The probability of being test-negative at blood o S Bavelom e T Fulslishes arline Za8s, s /imassen o identifying patients who respond to cancer treatment (PCT/GB2018/051912); determining HLA LOH (PCT/
sensitivity in a case-control study where cases are draw for a cancer diagnosed in the future is determined by ' 2 ' s PR GB2018/052004); predicting survival rates of patients with cancer (PCT/GB2020/050221); methods and
ascertained through clinical diagnosis. This differs a ratio .to the Colntrol incidence (here, illgstratgd With perfect Acknowledgments systems for tumnour monitoring (PCT/EP_2022/_O_77987); analysis of HLA alleles transcriptional deregulation (PCT/
o BT ETES OF preclinical sensitivity iﬂClUdiﬂg data with no noise). The average detection window is noted Medical writing support was provided by Citrus Health Group, Inc. EP2023/059039); techmqge for d_eteotmg_ minimum residual disease (PCT/EP2023/065074); and relating to

s _ & as the average original diagnosis time among test-positives, (Chicago, IL). Editorial assistance provided by Erin Spohr (ENGAGE Labs, _the use of plasma proteomics for risk pr¢d|c_t|on of lung cancer (PCT/EP202_5/086701). CS
cases at a stage before clinical diagnosis, as e e A T N LLC: Greenwood Lake, NY). Graphics assistance provided by Kristi Whitfield is an inventor on a European patent application (PCT/GB2017/053289) relating to assay =
might be estimated from a three- or five—stage ' (PosterDocs; Oakland, CA). Study and assistance funded by GRAIL, Inc. technology to detect tumour recurrence. This patent has been licensed to a commercial E E
: entity and under their terms of employment CS is due a revenue share of any revenue —

natural history model generated from such licence(s). PS has consulting/advisory roles with GRAIL Bio UK, Ltd

and MEDIAN Technologies (Inst), and has received research funding from GRAIL Bio UK, o

Ltd. (Inst) and Merck (Inst). E




