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INTRODUCTION OBJECTIVES KEY RESULTS: AMONG PERSONS UNDER AGE 50 YEARS, SMOKING STATUS WAS
o Currently, populations are identified for cancer screening interventions one cancer type at a time, through o We used the American Cancer T H E M OST | M PO RTA N T FACTO R D I F F E R E N T |AT I N G R | S K
consideration of age, sex, and in the case of lung cancer, smoking history. Society’s long-term prospective
O Inthe United States, screening is recommended for breast, cervix, and colorectal cancers in the general cohort studies to:
population, and for lung cancers defined by detailed smoking history requirements.! Prostate cancer ' o Several risk factors including smoking history, obesity, alcohol, family history of cancer, and various chronic medical o For men under age 50, absolute risk of any cancer did not exceed 2% except for men ages 45-49 years who
screening for males aged 55 to 69 years is considered an individual decision and is grade C, whereas the o ldentify the common, conditions (e.g., diabetes, hypertension) were independently associated with a higher risk of cancer. currently smoke with BMI>30 and a family history of cancer (Figure 1A).
other recommended screening is grade A/B by the United States Preventive Services Task Force.? independent risk factors o Persons above age 50 years, regardless of other risk factors considered, had at least 2% absolute risk per 5 years. o Forwomen under age 50, absolute risk exceeded 2% starting at age 40-44 years for current or recent former
o New technological developments in cancer screening, such as multi-cancer early detection (MCED) tests®® for developing any iInvasive o Increasing age and smoking were the two risk factors most strongly associated with 5-year risk of developing sn_wokers with high BMI, and women who were non-smokers at age 50+ years had over 2% absolute risk
can detect signals from multiple cancer types from a single blood draw. Therefore, it is important and timely to cancer and any cancer. (Figure 1B).
understand the overall cancer burden in populations currently targeted for single-cancer screenings, as well as . _ _ _ _ _ _
those currently outside those recommendations, such as persons aged 40-49 years. O Calculate associated 5-year Absolute Risk of of Developing Any Invasive Cancer in Males and Females by Risk Factor Profile
O In particular, understanding the spectrum of absolute risk is needed to contemplate cancer screening absolute risks _for conort _ A) Male B) Female
strategies for both the general population and high-risk populations. subgroups of interest defined o6 o6
O Large prospective cohort studies that collect detailed lifestyle and environmental risk factors offer unique by risk factprs dentified in the o4 _ ,,-”’/ o4 _
opportunities to understand variability in age-specific absolute risk of any invasive cancer. first objective — Male, general population (SEER) ad —— Female, general population (SEER)
50 —-—- Male, current smoker, BMI >30, FDFH+ Prd 50 —-—- Female, current smoker, BMI >30, FDFH+
2 Male, former smoker quit <10 years, BMI <25, FDFH- // e . w | Female, former smoker quit <10 years, BMI <25, FDFH-
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Cohort Description Table 1. Potential risk factors examined in both cohort studies via S 10 % 10
- _ - - O O
O Inthis analysis, we examined a broad range of cancer risk factors using two large SEEEIING SR EPeliE G LEREMIEITE g 8 0 8
prospective American Cancer Society cohorts, the Cancer Prevention Study-I| Potential Risk Factor Categorizations used in present study? @ 6 (2R
Nutrition Cohort (CPS-IINC) enrolled from 1992-1993 and Cancer Prevention E >
Study 3 (CPS-3) enrolled from 2006-2013.87 Brief summary of inclusion criteria Age Single year X 4 \; 4
for each study are outlined below: 5 5
o  CPS-IINC: Participants in the earlier CPS-II Mortality Cohort® who resided in Sex MEAUELS 0 o
one of 21 U.S, states with population-based cancer registries that ascertained Non-Hispanic white, non-Hispanic Black, other/ 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84
at least 90% of incident cancers by 1990, and completed a 10-page self- Race mixed race A ' g s ( ) . .
administered survey (questions on demographic, lifestyle, medical, and e at cahcer diagnosis (year Age at cancer diagnosis (year)
:iroil\/rlnoeriltfiicgsz)./ ggit CPSAING participant were aged 5074 years at FLrSCt [r)]egree Felimlly [istony Yes, no Figure 1. Age-specific incidence curves describing absolute risk for highest risk groups from parsimonious absolute risk models (current smoker, BMI >30, first degree family history of cancer) and lowest risk groups (never smoker, BMI 25-
' or Lancer 30, no first degree family history of cancer) compared to general population (SEER), American Cancer Society Cancer Prevention Studies Il and 3. A) Males and B) Females. Abbreviations: BMI, body mass index; FDFH, first degree family
o CPS-3: aged 30-65 years, no prior personal history of cancer, completed a history of cancer; SEER, Surveillance, Epidemiology. and End Results Program.
brief enrollment survey, and provided a blood sample at enrollment. Enroliment Body Mass Index ;108_.23kggm2>,31§.5—<25.0, 297<273, 275-<30.0,
was across 35 U.S. states, the District of Columbia, and Puerto Rico at various -
community events between 2006 and 2013. Current Alcohol Use none, <1 drink/day, 1-2 drinks/day, >2 drinks/day

O Inthis analysis, we excluded participants from CPS-IINC and CPS-3 for the

' : . . never, former (<10, 10-<20, 20-<30, and >30
loving ressons Smoking Hitory cor since quiting) curen ONCLUSIONS
o Lot olowp (16109 ] SUPPORTING DATA CONCLU
O Reported, but unverified cancer or missing diagnosis date (n=952) Moderate-to-Vigorous Physical 0, >0-<7.5, 7.5-<15.0, 215.0 metabolic
o Missing sex or age (n=133) Activity equivalents-hours per week o Atotal of 429,991 participants were included (CPS-IINC: 81,280 women and 73,056 men, CPS-3: 211,377 o These results fill an important gap in the literature by prioritizing the most important risk factors for developing
o Revoked or duplicate record (n=209) +5 Daily Servings of Fruits women, and 64,278 men). any cancer in five years and then quantifying absolute risks for population subgroups (i.e., male, current
o Died before their survey return date (n=7), or or Vegetables Yes, no o CPS-IINC participants were older, enrolled about 20 years earlier and, accordingly, had different distributions smokers, BMI >30, and family history of cancer), to identify those who may benefit most from expanded cancer
. . . . . f certain risk factors (Table 2). screening and prevention.
o CPS-3 participants who lived in a state where cancer registry linkages had yet . i v of certain risk factors ( ) J P
_ imiting Red Meat Consumption es, no . . . o o | . . .
to be completed (n=24,287). e . : : i . O Smoking history is important in differentiating absolute risk of any cancer in most adults, including those under
P ( o ) | | Table 2. Distribution of demographic and cancer risk factor baseline characteristics by cohort J Y P J Y ’ J
o We also excluded participants who self-reported a history of cancer prior to History of Hypertension Yes, no and participant sex, American Cancer Society Cancer Prevention Study cohorts, 1992-2013 age S0 years.
emalimenis ([T=EeH084) DBEELSe Gl |Eeis O ekl on CErneer Ros Of e Sice O More research to understand the extent to which other cancer risk factors influence risk for specific populations
diagnosis, and because risk factors associated with second cancers differ from Daily Multivitamin Use Yes, no CPS-Il (N=153,336) CPS-3 (N=275,655) CPS-Il (N=153,336) CPS-3 (N=275,655) _ o _ _ P POP _
first CANCErs — — _ _ aged <50 years should be carried out. This is particularly important now that average 45-49 year olds are being
: *Missing category was added for each potential risk factor. Variable Male Female Male Female Variable Male Female Male Female _ _ _ o
_ N=73,056 | N=81,280 | N=64,278 | N=21,377 N=73056 | N=81280 | N=64,278 | N=211,377 included in colorectal cancer screening guidelines.
OUtcomeS a nd Cova rlates Stat|8t|Ca| Anal SlS Follow-up time, years, mean (SD) 4.7 (0.99) 4.8 (0.7) 3.6 (117) 3.5 (1.14) Current alcohol use, drinks per day
o Candidate risk factors were identified based on those reported for single / eseine yeer meden enae o o oo o one 29,892 (527) | 96935 6.4) | 12101189 | 46,290 {&14)
_ _ _ _ P _ g o _ _ _ | (19921993) | (1962°1993) | (2006-2015) | (2006 -2015) <1/Day 28,054 (38.4) = 30,860 (38) | 39,147 (60.9) 138,339 (65.4)
cancer types by the Washington University Your Disease Risk™ resource o Multivariable Cox proportional hazards models were used to estimate relative o e orfolowup. medlan | 64(4193) | 62{4070) | 45(20-82) | 4819-50) 1-2/Day 0138 (125) 6156 (76) | 6.826(106) | 13205 (6.2) .
(https://publichealthsciences.wustl.edu/community-focus/your-disease-risk- risks (RR) and 95% confidence intervals (Cls) for associations between potential Diagnosed with at least one invasive cancer within 5 years >2/Day 89490 (12.2) | 3.809(47) | 2781(43) | 2540 (12) References Disclosures
assessment tOO|/>. risk factors and subsequent overall risk of any invasive cancer. 20 t o 22:;37(5(921; 727.222 ((255-1)) 62.113;7((;92-)2) 2017,78136((;9;.3) Missing 3,023 (4.) 3,520 (4.3) | 3,363 (5.2) @ 12,043 (5.7) . American Cancer Society Cancer Guidelines for the Early 6. Calle EE. Rodriguez C, Jacobs EJ. Almon ML, Chao A, Study funded by GRAIL, LLC. a subsidiary of lumina, Inc. Al
: . : : o . . . ) ) ) reast, prostate, colorectal or , : , : . , . : - - C _ _ ilabl . https:// . ) : . : ) . SSion.
o All risk factors were self-reported at time of enroliment and only those queried in o Only statistically significant (P<0.05) variables were retained in final cenvical cancer oo Een monanGoroTG nealiny Anc-6ancer-cary american-cabcer Prevenion Study Il Nuttion Gonort: Retonale.stuay o onepsdlsclosedatsbetiect submisson
both cohorts were included (Table 1) multivariable-adjusted models Allother cancers 2763(38) | 1981(24) | 595(09) | 1797 (0.9) fever smoker 2,451 (321 | 44.556 (54.4) | 41973 (65.9) 144,537 (68.9) society-guidelines-for-the-early-detection-of-cancer. i design. and baseline characteristics. Cancer. 2002 May
' ' cace 30+years since quiting | 1623 (159) | 6,831 (84) | 3.366(5.2) = 8927 (4.2) 2. United States Preventive Services Task Force: USPSTF 1:94(9):2490-501. Acknowledgements
i . . : _ .. : : : i : _ ) . o Recommendations [Internet]. 2022. Available from: https:// 7. Patel AV, Jacobs EJ, Dudas DM, Briggs PJ, Lichtman CJ, Bain
©  Inwomen only the foIIovvmg pqtentlal risk factors were also ex_amlned. o The Ind|V|duaI|ze_d Coherent Absplute Risk Estimation tool packaged in R used White 71145 (97.4) | 79,047 (97.3) | 53,066 (82.6) 176,080 (83.3) 20-<30 years since quiting | 12,225 (167) | 7979 (98) | 36M1(57) | 13030 (62) P vl e A o T o o e o oo e athors sxoress Soere aporesiation .l Cancer
parity, hysterectomy, tubal ligation, >5 years of oral contraceptive use, and these RRs to estimate absolute risk for 5-year age groups expressed as percent Black 902(12) | 12%6(18) | 2567(4) | 10090 (48 0<Boyears sioe aulting | @744 (133) ) 6744 (8.8) 1} 4,434 (6.9) 1] 14,249 (6.7 PO AN e P A e e e aoeine Prevention Study-Il and Canoer Prevention Study-§ participants,
- : Other 1,009 (1.4) 977 (1.2) 8,655 (13.5) | 25,197 (11.9) <10 years since quitting 8,614 (11.8) 7,242 (8.9) 5,385 (8.4) 16,070 (7.6) % ooo o: grades9%oB%5D=Cécategory%0oB%5D=1581 characteristics: CPS-3 Recruitment and Characteristics. and to each member of the study and biospecimen management
exogenous pOStmenOpausal hormone Use. ”Sk Of any Cancer |n 5 years.g First-degree family history of cancer e 6.687 (9 2) 6 888 (8 5) e (6 6) 511 (5 7) Ype %058 /o5D=5&Sear(-:hterm= | Cancer. 2017 Jun 1;123(11)12014—24. gr-OUp. The authors would like to a.ckr-]ov\”edge the contribution to
: _ : 0 : ’ ' ’ ' ’ ' ’ ' 3. Liu MC, Oxnard GR, Klein EA, Swanton C, Seiden MV, 8. Colditz GA, Atwood KA, Emmons K, Monson RR, Willet WC, this study from central cancer registries supported through the
O (Cancer ascertainment: O Acutpoint of 2 Yo absolute risk per 5 years was used based on SEER data No 44,265 (60.6) | 47015 (57.8) | 22193 (34.5) | 75,566 (35.7) Missing 682 (0.9) 1,340 (1.6) 1233 (19) | 2,650 (1.3) Cummings SR, Absalan F, et al. Sensitive and specific Trichopoulos D, et al. Harvard report on cancer prevention Cegters for Disease Cor(wjtrol and Prevention’s Nationglgrogram
: - . . . Yes 28,791 (39.4) | 34,265 (42.2) | 27561 (42.9) | 100,895 (47.7) _ o multi-cancer detection and localization using methylation volume 4: Harvard Cancer Risk Index. Risk Index Workin of Cancer Registries and cancer registries supported by the
O CPS-IINC cancers were Self-reported on the 1997 fO”OW'Up survey ("’5 years ShOWlng this is consistent with the absolute risk of any cancer at age o0 years, Missing 0 (0) 0 (0) 14,524 (22.6) | 34,916 (16.5) Physical Activity (METS) signatures in cell-free DNA. Ann Oncol 2020, 31:745-759. Group, Harvard Center for Cancer Prevention. Cancer Cguses National Cancer Institute’s Surveillance Epidemiology and End
after baseline) and verified through medical records or routine linkage with when most established screenings begin.” Body mass index kg/m? None/Sedentary 8871 (121) | 7457(92) | 2421(3.8) | 9418 (4.5) 4. Cohen JD, Li L, Wang Y, Thoburn C, Afsari B, Danilova L, et Control. 11(6):477-88. Results Program.
o ) al. Detection and localization of surgically resectable cancers 9. Maas P, Choudhury P, Chatterjee N, Wheeler W. iCARE: A Tool Funded by GRAIL, LLC, a subsidiary of lllumina, Inc. Writing
state cancer reg|8tr|es O We re-ran models for men and women |nclud|ng Only the three ”Sk factors With 18.5-<25 25,578 (35) | 40,739 (580.1) | 15,022 (23.4) | 82,497 (39) >0-<75 21,636 (29.5) = 27413 (33.7) | 8,050 (12.5) | 38,720 (18.3) with a multi-analyte blood test. Science 2018, 359:926-930. for Individualized Coherent Absolute Risk Estimation (iICARE). and editorial assistance provided by DeFino Consulting, LLC
o _ _ _ o the | f RR h o R del ¢ q 25 - < 275 22,729 (311) | 16,518 (20.3) | 15,870 (24.7) | 35,663 (16.9) 7.5-<15 19,097 (26.1) | 23,943 (29.5) | 6,829 (10.6) | 26,443 (12.5) 5. Cristiano S. Leal A. Phallen J. Fiksel J. Adleff V. Bruhm DC. R package version 1.20.0. (Chicago, IL).
o All CPS-3 partlc:lpants were linked routmely with state cancer reg|str|es to € larges rom the mulitivariable-adjuste OX MOAJEIS SO as 10 Proviae 275 - < 30 12,951 (177) = 8715 (10.7) | 12,419 (19.3) | 24,365 (11.5) 15+ 22,435 (307) | 21,216 (26.) | 29,490 (45.9) | 86,932 (41.) et al.: Genome-wide cell-free DNA fragmentation in patients 10. Surveillance Epidemiology and End Results (SEER) Program.
. . : i i i ith . Nature, 2019, 570:385-3809. S *S b : b Submission.
identify all reportable cancer d|agnoses through December 31, 2015. parsimonious absolute risk models. 30 - <35 8.601(1.8) | 8905(1) | 13,499 (21) | 34,919 (16.5) Missing? 117 (1.5) 1251 (1.5) | 17488 (272) | 49,864 (23.6) e TR InEcliEcleen(iaet PgtEaEssﬁeeessel:?gﬁgat? 12§1R86gil;trrig§,sﬁgv 2019
35+ 1779 (2.4) | 3.613(44) | 6733(10.5) | 3014 (14.2) SD= standard deviation, METs= metabolic energy equivalents Sub (2000-2077). Linked To County Attributes - Time
Other/Missing 1418 (1.9) | 2790 (3.4) 735 (11) 3.819 (1.8) *Participants who did not complete the more detailed survey in CPS-3 have missing data American Dependent (1990-2017) Income/Rurality, 1969-2017 Counties
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