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Adenoma detection improves clinical outcomes across adherence scenarios for a CRC screening
blood test meeting CMS performance targets: Results from the CRC-MAPS model

Lauren N. Carroll', Andrew Piscitello?, Tarun Chandra?, and Girish Putcha’

'Freenome Holdings, Inc. South San Francisco, CA.; <EmpiriOA, LLC. Long Grove, IL.
Please send correspondence to authors@freenome.com

BAC KG‘ R O U N D Figure 2. The CRC-MAPS model demonstrates cross-model validity Table 1. Modeling scenarios Figure 5. All strategies for the CMS benchmark test with increased
among unscreened 65-year-olds free of diagnosed CRC compared to , adenoma sensitivity dominated the CMS benchmark test
CISNET CRC microsimulation models Input Parameters saseline Adenomea
- In 2021, the Centers for Medicare and Medicaid Services (CMS]) issued a National Performance 100% -
Coverage Determination (NCD]) establishing a specificity (290%) and CRC Overall Adenoma Dwell Time Cumulative Risk of CRC and of Death 000
sensitivity (274%) required for coverage of an FDA-authorized, triennial, blood- °0.0- 10.0% Specificity’ 90%
based colorectal cancer (CRC) screening test’ 7-0%- o 80% - 1
: : : e ~ 40.0- 8.0% - All-size: 1-5mm: 15% ] =
- However, CMS did not specify any requirements for adenoma sensitivity £ S o Adenoma sensitivity -Specificity = 10% 6-9mm: 20% S 70%-
— e, /YT - — 0 )
- Detection and removal of adenomas and early-stage CRC significantly reduces g 300 . 290 3 conl CEERCH S 210mm: 30% 3 60% -
CRC incidence and mortality ?;’ 2 5.0%- CRC sensitivity 749, 2 cou Sereen Modality
*  Prior work with the CRC-MAPS model evaluated burdens and benefits of size- 2 200- 17.0 2 4.0%- S o int t Triennial E Saseline Adenoma
specific adenoma sensitivities, and demonstrated the impact of even modest £ § 3.0% - o5 o5 o5 creening intervd riennia = 0% -
adenoma sensitivity on clinical outcomes™®>® S 0. 2.0% - = Perfect adherence (initial screen % 30% — Age to[st]o%scr;ening | |
. . . t
1 0%- I participation, diagnostic, and 100% SAG ;gg n.e:va
00 00% surveillance colonoscopy] 20% - ’ ’
O B J E CT | V E CRC- CRC- CRC- SimCRC MISCAN CRC Risk CRC Death 10% - A 80y ® 2y
MAPS  SPINvZ  SPIN v1 Imperfect adherence A 85y ¢y
. . . o, 0 o M 1 M 0% I I I I I I I
* This study explores the impact of different levels of adenoma sensitivity for a CRC Incidence Reduction® CRC Mortality Reduction® Scenario #1: 100% screening, 89% diagnostic, 500 750 1000 1250 1500 1750 2000
hypothetical triennial blood-based CRC screening test benchmarked to the CMS 100% - 100% - 80% surveillance Total Colonoscopies per 1,000 65-year-olds
targets across adherence scenarios, screening stop ages, and test intervals 90% - 00% | 89 : 80% screening, 80% diagnostic,
9 g stop ag 8686 8y Scenario #2- 9 9 - , ,
80% - 80% - 80 . ' 80% surveillance - Additional o!nalgses explc.>re<.:l jche CRC mortality reduction and total
E o 73 £ g 72 68 | | 60% screening, 80% diagnostic, colonoscopies per 1,000 IﬂC!IVIdUCIlS aged 65 years resultmgofrom perfect |
M E T |—| O D S 5 “0 59 59gg 5 “0 62 ot Scenario #3: 80% surveillance adherence to two hypothetical blood-based CRC tests for different screening
0 > o4 53 © . : . . ' |
A semi-Markov microsimulation model of the CRC ad | h g so%- 50 v g 50%- Scenario #4: +0% screening, 80% diagnostic, *top ages and fest infervals
- Asemiividrkov microsimu ation modet o the adenoma-carcinoma pathway S 40%- " S 40%- 80% surveillance + Across screening stop ages and test intervals, a CMS benchmark test with
was developed in TreeAge and calibrated to autopsy, SEER, and endoscopy data 8 o 33 5 increased adenoma sensitivity dominated the CMS benchmark test
(Figure 1] 3 g
20% - 20% -
10% - 10% -
lifetime natural history (no screening) and screening outcomes for a cohort 0 0 R E S U LTS C O N C L U S I O N S
of 65-year-olds free of diagnosed CRC were consistent with validated CISNET COL (10yr) FIT (1yr) FIT-DNA (3yr) COL (10yr) FIT(1y)  FIT-DNA (3yr) . Perfect adh to a hubothetical test ting the CMS bench Ik lted - - - . .
189 (3 . . erfect adherence to a hypothetical test meeting the enchmark resulte * This microsimulation study of hypothetical blood-based
models [Flgure 2] Screening Strategy Screening Strategy . . . . .
in /94 total colonoscopies and 8.4 life-years gained per previously unscreened CRC screening tests benchmarked to CMS performance
- The model also reproduced mortality reduction (MR) estimates observed in the CRC-MAPS = CRC-SPINvi  © SimCRC = MISCAN 1,000 individuals aged 65 years free of symptomatic CRC compared to an . 9 . P
MinneSOtG FOBT tria|10’ a rqndomized ContrO”ed trial from 1993 that can be used Source for CRC CISNET models (CRC-SPIN, SimCRC, MISCAN]): overall adenoma dwell time”®; Cumulative risk of CRC and of death, CRC incidence reduction and mortality reduction’ eqUivqlent teSt With increased Gdenomq SenSitiVitg’ WhiCh reSUIted in 1’OI+8 tOtGI ta rgets IIIUStrGteS the burdens qnd beneflts Of qdenomq
for external validation (Figure 3) St 000 el e Gy ldMeciors b ererad o 57 | colonoscopies and 120.0 life-years gained sensitivity for different adherence scenarios
 This study simulated clinical outcomes among previously unscreened individuals »  Further, the CMS benchmark test resulted in 28.0% CRC incidence reduction and Thi - o : : cro o
. . S ; . . . . - This analysis indicates that increasin nom nsitivi
aged 265 free of diagnosed CRC for two hypothetical triennial CRC screening T 3. Ext | validati ¢ the CRC-MAPS del d 143.9% CRC mortality reduction compared to an equivalent test with increased . S anaiysis dicates tha C SR 9 adenoma sensit ty
tests meeting the CMS targets for specificity and CRC sensitivity with different igure A xterna Yq ! a.lon o € . mo. el repro ucefo adenoma sensitivity, which resulted in 54.3% CRC incidence reduction and in a blood-based CRC screening test IMProves CRC
adenoma sensitivities (Table 1): cumulative mortality estimates observed in the Minnesota FOBT 614.5% CRC mortality reduction incidence and mortality reduction across all adherence
— Baseline (CMS benchmark]: All-size adenoma sensitivity at “noise™ = 1- Specificit . . . . I i I
[ ): All-siz J Gt NOwe = | TopseiE - Figure 4. Across adherence scenarios, a CRC screening test with scenarios, test intervals, and screening stop ages
— Adenoma (CMS benchmark with increased adenoma sensitivity): Size-specific . | 8.83 | . d ad exs o ‘olds b h h . L . .
denom nsitiviti bove “noise” Minnesota FOBT | PA | iIncreasedad aaenoma SenSItIVItg yleidas etter outcomes than the o ThlS WOrk CIISO h|gh||9hts thqt the |mpqct Of h|g her therence
adenoma sens es above "noise CMS b h K test
= encnmark tes - - - -
+ Perfect and imperfect adherence scenarios were evaluated to reflect ideal and % < on clinical outcomes can be further |mproved bU Increasing
imperfect adherence 0 2 b3 50% - SCBeg:;:i‘:]Eescriptb” adenoma sensitivity
. « e s CRC-MAPS . . ® Ad . .
Outcomes were aggregated from age 65 to de.c:th., and |nd|V|d.u0|Is were s.cr.ee.ned ® 70% enoma » Future work will eka)re the impact of adherence to
from age 65 to 85 to reflect CMS coverage guidelines for Medicare beneficiaries - Perfect Adherence o di . d l | Ik "
in the NCD' 60%- lagnostc ana survelliance colonoscopy on Kkey outcomes
o
+ Assuming perfect adherence, a comprehensive analysis of additional test intervals - Minnesota FOBT | | i c00% - Imperfect #1 ¢
(1yr, 2yr) and screening stop ages (75, 80) was also performed Z ® 0
g é: L0% — Imperfect #2 @
o o O —
Figure 1. The CRC-MAPS model schematic 2 £ /
= CRC-MAPS S 30y - Imperfect #3 o 1. Centers for Medicare and Medicaid Services. National Coverage Determination (NCD]J 210.3
g O / Screening for Colorectal Cancer (CRC] - Blood-Based Biomarker Tests. 2021
R d Asymptomatic- Effect of Screening 3)
Smove detected CRC and Surveillance g - A T o o o 20% - Imperfect ﬁ,' 2. Gupta S, et al. 2020. Gastroenterology. doi: 10.1053/j.gastro.2019.10.026
Cumulative Mortality per 1,000 Persons o 3. Haug U, et al. Int J Cancer. 2015. doi: 10.1002/ijc.29343
. Putcha G, et al. “Adenoma sensitivity has a greater impact on colorectal cancer (CRC]
No lesion |yl 1omm | f 69mm | | 2Z10mm | | Preclinical | || Symptomatic- 0 incidence and mortality reduction than CRC sensitivity or specificity: Results from a novel
Adenoma Adenoma Adenoma CRC detected CRC | 0 ! ! ! ! ! ! ! ! . . . 5 . . . ] 51 202
+  For external validation of the model, CRC-MAPS was used to simulate the study 0 200 +00 600 800 1000 1200 1+00 microsimulation model” presented at Digestive Disease Week; May 21, 2021.
T oopulation characteristics and adherence patterns of the 1993 Minnesota FOBT trial Total Colonoscopies per 1,000 65-year-olds 5. Putcha G, et al. “Burden-to-benefit ratios differ by adenoma size: Results from the CRC-MAPS
> Natural History model” presented at American College of Gastroenterology; Oct 24, 2021.
\ / (without screening] : - - For any given adherence scenario, a test with increased adenoma sensitivit
Y 7 + The natural history component of the CRC-MAPS model closely replicated the 49 . o . ) ) Y 6. Putcha G, et al. “Interception versus prevention in cancer screening: Results from the CRC-
y cumulative 13-year CRC mortality (CRC-MAPS: 8.93 per 1,000; trial: 8.83 per conferred an dverage increase of |+6./° in CRC mortality reduction and 28% in MAPS model” presented at American Association for Cancer Research; Apr 12, 2022.
N‘[’)”e'q(iﬁc CRC Death |/ 1,000 [95% CI 7.26-10.40]) of the trial’s control arm _‘F;IOQ?:COP'% relg’;‘s toa te|3t mejt'”g C'\:S performc;nce targ:ts 7 Knudsen AB, et al. 2021. AHRO Report No.: 20-05271-EF-2
. ' ' talit ti tests wit it ti
. . L e ditference in CRC mortality reduction for tests with and without increased 3. Kuntz KM, et al. 2011. Med Decis Making. doi: 10.1177/0272989X 11408730
* For the annual screening arm, the CRC-MAPS model closely replicated the trial’s adenoma sensitivity improved as a function of increasing adherence, favoring a |
»  This model simulates CRC progression through the adenoma-carcinoma pathway cumulative 13-year CRC mortality (CRC-MAPS: 6.10 per 1,000; trial: 5.88 per test with increased adenoma sensitivity 7. Naber SK, et al. PLoS ONE. 2019. doi: 10.1371/journal.pone.0220234
and allows for evaluation of different screening strategies 1,000 [95% CI 4.61-7.15]) 10. Mandel JS, et al. N Engl J Med. 1993. doi: 10.1056/NEJM199305133281901

Presented at Digestive Disease Week (DDW) Annual Meeting | May 20-24, 2022. San Diego, CA, USA



