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INTRODUCTION KEY RESULTS: ECONOMIC VALUE ASSESSMENTS OF CANCER SCREENINGS IN THE US MAY UNDERESTIMATE THE FULL VALUE AND/OR IMPACT ON

O Cancer is a leading cause of mortality in the United States, imposing SOCIETY
substantial health and economic burdenst

O Screening interventions have demonstrated prom]se 1al detecting cancer at O Atotal of /3 studies from 75 publications met the PICOS criteria and were included (Figure 2) MOdeling MethOdS by CancerType MOdeled Screened POpUIation CharaCteriStics by CancerType and RiSk Level
Its earzlyé stages, thereby enhancing outcomes and reducing cancer treatment Figure 2. Preferred Reporting Items for Systematic Reviews and O Figure 4 illustrates the various models employed in economic assessment across the O Populations considered for screening included the US general population with different age
costs™ Meta-Analyses (PRISMA) Diagram different cancer screening categories. Model types were commonly simulation models categories and insurance status and individuals with other cancer risk factors such as family

(n=45) or Markov models (n=25) history of cancer, dense breasts (for breast cancer screening), smoking history, alcohol

consumption, and minority race/ethnicity groups (Table 2)

Figure 4. Types of Models Used in Economic Evaluations by Cancer Type _ -
Table 2. Modeled Screened Population Characteristics by Cancer Type

40

O Recqgmzmg the significance of screening, the Unlte_d States Preventive T — Identification of studies
Services Task Force (USPSTF) recommends screenings for four types of via databases and registries via other methods

cancers (breast, cervical, lung, and colorectal),* 7 as well as screening for

prostate cancer on an individual basis.2 However, approximately 70% of Total e
cancer deaths are from cancer types without recommended screening®-1° O entifod _ Reports idlentiﬁehd : 35 : " Cancer type Population Assessed
_ _ _ (n = 5,867) ' rI(Ij\erH%n ggHieR??rHCUIg, : f/Ilranrtliloagon Women eligible for breast screening (n=3)
O Innovations such as multi-cancer early detection (MCED) tests present novel = Records identified from: 30 - B Decision Tree : " _
" . 115 £ OVID Embase (n = 3566) reTfLéE%clg Ec?w%ciinnd @ Women without family history (n=2)
opportunities for early cancer diagnosis g Medline (n = 2119 e oS g = o5 | Womenaged 240 (n=7)
: . _ = EconLit (n = 189) ® o1 Breast (n=13) Women without dense breasts (n=2)

O Athorough assessment of the economic evaluations of cancer screening = S o0+ Medicaid enrollees (n=1)

technologies is needed to inform the value framework and relative value of = Records removed B womern agﬁ]dd%o (rt;=2) -

. . > o 15 - omen wi ense preasts (nN=
new cancer screening technologies Dup“?aet?icsgrrssz']”:gﬁ - § : Women with family history of cancer (n=2)

O B J E CT | V E s Cervical (n=2) Hypothetical cohort of 100,000 U.S. women (n=1)

African-American women in the Mississippi Delta (n=1)

5 -]
: : : v
O To summarize and evaluate the methods employed in economic models of — . US general population (n=16)
cancer screening by title /abstract Kaiser Permanente North California members (n=1)
y (n = 4179) Commercially insured (n=12)
' Records excluded ¥ Average risk persons (n=12)
du rng title/abstract Reports sought O Colorectal (n=35) Unscreened with no comorbidities (n=1)
> screening (n = 3,889*) for retrieval (n = 10) Gl, gastrointestinal; MCED, multi-cancer early detection test; NR, not reported. N Not up-to-date with CRC screening (n=1)
A 4 ] ] Unscreened with some comorbidities (n=1)
Reports sought Time Horizons Across Cancer Types High risk (n=1)
M E T H O D S for retrieval A Alaskan people (n=1)
(n =290) retrievped** (n=>5) O Time horizons considered in the models ranged from 15 years to lifetime (Figure 5)
O An SLR was conducted using the Population, Intervention, Comparison > ourchases Esophageal/Upper G (n=1) US individuals born in 1950 stratified by sex and race (White or Black) (n=1)
. L ) S ined** (n - Figure 5. Number of Models With Different Time Horizons by Cancer Type SRV
Outcomes, and Study design (PICOS) criteria for economic evaluations v unobtained** n = 3 > re{"riegvoerés(;‘?to) g Y YP Non-Hispanic White patients (n=1)
- - : - - ) 40 Men aged 50 years (n=1)
mparin ncer screening t . : :
comparing cancer screening tests with no screening (Figure 1) Reports assessed Gastric (1=5) 50-year-old patients undergoing colonoscopy for CRC screening (n=1)
. . . . for eligibility Reports excluded: 35 - NR Non-Hispanic Black, Hispanic, and Asian patients (n=1)
O Searches were conducted in Ovid Embase, Medline, Econlit, and Cochrane (n=282) « Total (n = 208) v 1o vears Asymptomatic, 50-year-old, Asian American patient (n=1)
for US-based economic evaluations published between 2008 and 2023. The = Population (n = 54) Reports assessed o 30- 25 Voars 40-year-old who started asymptomatic, then developed gastric cancer (n=1)
gray literature was also searched for relevant studies > . ICnterventlon((n_— 2?) for eligibility (n = 10) 5 = 45 Yo Males aged >40 years regularly using tobacco and/or alcohol (n=1)
: : . . O?JTCE%?(O; _ﬂ[&)lﬂ = e " Lifetime Head and neck (n=2) Asian Ar%erican n?en ageg 50;/ears (?1= 1)
Figure 1. PICOS Selection Criteria - w“ ]
= Study design/ o 20
_ E— publication type (n = 14) @ Never smokers (n=2)
Element Inclusion/Exclusion Criteria - Duplicate (n = 1) -g 15 - Lung (n=8) 220 pack-year smoking history (n=3)
. . . = Timeframe (n = 2) 3 >30 pack-years of smoking (n=3)
Population  Inclusion criteria: ‘ R ¢ luded: = C df K _1
. US adult patients - Geographic scope((n = 7)) ?gtozjls()n@—m;; ed: 10 - urrent and former smokers (n=1)
= Average age of sample at least 45 years = Foreign language (n =3 " ULe A - _
. A\s/ mgton?atic atieits ! = Relevant 2000-2007 > - Duplicate (n = 8) S Individuals aged 50 years (n=1)
ymptomatic p studies (n = 20)" - Population (n = 1) — - MCED (h=6) US adults not previously diagnosed with cancer (n=1)
Exslus:cl)n cr/ter/ar.; . y Reports from 0 US general population aged 50-79 years (n=3)
= Populations who are pregnant, receiving active cancer treatment, <18 years old, or ) N ] i - +
presenting signs and symptoms with a suspicion of cancer 2008-2023 included é{’&‘?’ &§®® é\\o éZ)c\}" @OQ/Q US Medicare population (age 65+)
e . jpetuy S
) ) . _ ) In this review (n =75) v L &\%QQ O O Prostate (n=1) A simulated contemporary cohort of US men (n=1)
Intervention* Cancer screening tests for asymptomatic patients, including: Studies from ((/%OQ &0
. 141 _ H H _ 1 . S
= Anal: anal C_Yt0|09_Y, d|g|tal ano-rectal Qxamlnatlon _ i%%ﬁ?szrg%/?elvcc(l#(ie%) < Reports included fiom Gl, gastrointestinal; MCED, multi-cancer early detection test; NR, not reported. ¥ Note: Some studies included patients from more than one risk category; hence, the total number of studies based on population risk categories might not
tumor-associated antigen [BTA], InmunoCyt, nuclear matrix protein 22 [NMP22]) . . . . CRC, colorectal; Gl, gastrointestinal; MCED, multi-cancer early detection test; US, United States.
= Breast: mammography, digital breast tomosynthesis (DBT) *Note: For speed of screening, records excluded by title/abstract were not excluded in PICO order. Reasons for exclusion were Population (1244), Economic Evaluation PerSPQCtlve and Cost Components Considered
= Cervical: Pap smear, human papillomavirus (HPV) testing Intervention (402), Comparator (293), Outcome (225), Study design/publication type (519), Geographic scope (1039), Timeframe (146), Language (16), _
. . : : No abstract (4), Duplicate (1). O Models were analyzed from the payer (n=34), healthcare system (n=15), or societal (n=14)
COlQn and r_ectum. fecal |r_nmunoc_hem|_cal te-St (FIT), fecal occult blood test (FOBT), **3 articles were not obtained as they were pre-2008 studies, behind a paywall and therefore not purchased. 5 articles were unobtainable ;
. g:g;;'?aagneillme:gggggggfs:ezs\)l(llﬁbgle slgmotdascopy, colonascopy TOnly articles from 2008 onwards were included in this syster’natio literature review. . . perspectlves C O N C L U S I O N S
= Head and neck: plasma Epstein Barr virus (EBV) (nasopharyngeal), . - - - - - o -
visual exam (oral cavity) Study Count and Type of Analysis by Cancer Type O Wh_lle 14 studl_es reported mode_llng from a §ooletal perspective, onl_y 6 studies |_noluded O Value assessments Of cancer screenings concentrate on USPSTF-recommended
- Kidney: CT, MR, or focused renal ultrasound o _ _ _ _ indirect costs in the models. Indirect costs included patient productivity, travel time and costs. screenings
- Liver: alpha-fetoprotein (AFP) blood test, ultrasound O Of the 73 studies included, 66 were cost-effectiveness analyses, with a particular emphasis Two studies considered time and travel for caregivers as well as participants (Table 1)
= Lung: low-dose computed tomography (LDCT) on populations impacted by breast, colorectal, or lung cancer. Data regarding cancer O There was substantial heterogeneity identified in the economic evaluations included in
= Melanoma: visual examination - - - . . . : : : . : :
. Ovary: transvaginal ultrasound (TVUS), GA-125 blood test screening tests for cervical, esc?phageal/upper Gl, gastric, head and neck, and prostate Table 1. Analyses Reported to Be From Societal Perspectlve and Considered Fh|s SLR. Heterogeneity was seen in the populations considered for screening as well as
= Pancreatic: endoscopic ultrasound, MRI cancers were notably scarce (Figure 3) Cost Components in the methods used for modeling
= Prostate: prostate-specific antigen (PSA) test, digital rectal exam
= Stomach: endoscopic screening, microRNA blood test ' ' ' icati ' : : ' ' ' '
¢ Somach: endos dp;tection (II\/I % EDI) roR! @ There ar_e no studies assessmg the value/c_:ost implications of screening for anal, bladder, Cancer Type Reference e G Car s aie GemeeEs O Asse_ssm_ents _potentlally u_nd_eres;mate the full value/impacts on society by o_nly
Y kidney, liver, melanoma, ovarian, pancreatic, or stomach cancer considering direct costs, limited indirect cost components, and/or by truncating the
: 14 : : . .
Comparator = For studies evaluating screening: no screening Figure 3. Number of Studies by Cancer and Analysis Type Allaire et al. (2019) NA assessments to a short time horizon. Decision-makers should take into account these
= For studies evaluating screening + standard of care (SOC): SOC " Breast cancer Shih etal. (2021)15 Productivity loss considerations when allocating resources for early cancer detection
Outcomes  From cost-effectiveness/cost-utility studies: Cost study Tina Shihetal. (2019)16 NA
= Total costs and other cost components 35 - B CBA References
= Quality-adjusted life years (QALYS) B CEA/CUA Areia et al. (2022)17 NA
= Life years (LYS) ) 1. Siegel RL, et al. CA Cancer J Clin. 10. American Cancer Society. Cancer Facts & 20. Hassan C, et al. Arch Intern Med.
. o _ _ 2022;72(1):7-33. Figures 2022. 2008;168(7):696-705.
= Other measures of bene_ﬁt such as.reductlon in lifetime risk of cancer by stage 30 Barzietal. (2017)*® NA 2. Etzioni R, et al. Nat Rev Cancer. 11. Kim A, et al. BMC Cancer. 2022;22(1):223. 21. Knudsen AB, et al. Ann Intern Med.
= Incremental cost-effectiveness ratios (ICERs) i 2003:3(4):243-52. 12. Klein EA, et al. Ann Oncol. 2021:32(9):1167-77. 2012:157(9):611-20.
From BIM/cost minimization/cost-offset/cost-benefits studies: o 25 Dinhetal. (201 3)1° NA 3. Winawer SJ, et al. Bull World Health Organ. 13. Liu MC. BrJ Cancer. 2021:124(9):1475-7. 22. Pickhardt PJ, et al. AJR Am J Roentgenol.
= Healthcare resource use "?, 1995;73(1):7-10. 14. Allaire BT, et al. Cancer Causes Control. 2009;192(5):1332-40.
= Direct costs |.|6 50 Colorectal cancer Hassan et al. (2008)20 NA 4. C_urr}/ SJ, et a.I. JAMA. 2018;320:674-686. 5 égilhg\;/STOé?Zlgii_nglﬁtem Ved 23. van HeesF, et al. Ann Intern Med.
. Indirect costs - 5. Sg)lbénsigogglggoz};%t al. JAMA. ' 2021-1'74(5):602-12 ' 2014;160(11):750-9.
) ) _ _ :315: - : . ' ' 24. Yeh UM, et al. Gut. 2016;65(4):563-74.
- Cost drivers associated with cancer screening 2 5 1 Knudsenetal. (2012)>t NA 6. S AL, etal. Ann Inter Med. 2016:164:279296. pt00m o ian g o 25. Dedhia RC, et al. Laryngoscope.
= Cost components = _ _ 7. Moyer VA, et al. Ann Intern Med. 17 Areia M. et al. Lancet Digit Health. 2011;121(5):952-60.
= Pickhardt et al. (2009)22 Time lost from work 2014;160:330-338. 25652;4’(3:243%7222_ et 26. Black WC, et al. N Engl J Med.
Study design Economic models and studies including: 10 - 1 _ _ 8. Grossman DC, et al. JAMA. 2018;319:1901-1913.  18. Barzi A, et al. Cancer. 2017:123(9):1516-27. 2014;371(19):1793-802.
" Budget impact models 1 Van Heesetal. (2014)23 Patient time costs 9. Philipson TJ, et al. BMC Health Serv Res. 19. Dinh T, et al. Clin Gastroenterol Hepatol. 27. McMahon PM, et al. J Thorac Oncol.
. Cost minimization analvsis 2023;23:829. 2013;11(9):1158-66. 2011;6(11):1841-8.
anaty 5 Gl/gastric cancer Yehetal. (2016)24 Time lost from work .
= Cost-offset analysis Disclosures
= Cost-effectiveness analysis | i 25
= Cost-utility analysis 0 Head and neck cancer Dipelife @ral, (0L 1) NA Study funded by GRAIL, LLC. ZC is an employee of GRAIL, LLC and may have equity in the company.
= Cost-benefit analysis Black et al. (2014)26 Time and travel costs for participant and caregiver GGG, AP, and AEB declare no conflicts of interest.
Lung cancer
*Interventions were included based on recommendations for cancer screening according to United States Preventive Services McMahon et al. (2011)27 Participant and caregiver time costs ACkﬂOWl edge ments
Task Force (USPSTF) and American Cancer Society (ACS) website guidelines/recommendations. Funded by GRAIL. LLC. Editorial and hi - ided b
CT, computed tomography; BIM, budget impact models; MRI, magnetic resonance imaging; PICOS, Population, Intervention, Note: Direct medical costs include costs like screening, diagnosis, treatment/ care, complications, and surveillance costs. unaea by ’ - Editorialand graphic assistance provided by
Comparison, Outcomes, and Study design; US, United States. CBA, cost-benefit analysis; CEA, cost-effectiveness analysis; CUA, cost-utility analysis; Gl, gastrointestinal; MCED, multi-cancer early detection test. Gl. aastrointestinal: NA. not aoplicable. Prescott Medical Communications Group, a Citrus Health Group company (Chicago, IL).




