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| N T R O D U CT I O N Table 1. Incremental LYs and QALYs for Simple and MCM Figure 3: Variation in VBP Due to Dwell Time When Using
Projections Simple vs. MCM Projections
O Cancer is the second-leading cause of death in the United = S600  $B00  $1.000  $1.200  $1400  $1600  $1.800  $2,000
. . . imple MCM

States (US),! and a reduction in mortality has been observed in |

populations with cancer screening programs.2-3 Total Incremental LYs 0.14 0.16 Fast Dwell Tme  VBP: $1,050 - - VBP: $1,304
O Recently, multi-cancer early detection (MCED) tests, which can Incremental LYs for Patients with Cancer 0.39 0.45 12.2% | -11.8%

simultaneously screen for multiple types of cancer, have been Diagnosis

4-6 i - - : :

developed. When ueed along&de _standard of care (SoC) Incremental Pre-Diagnosis (0.38) (0.38) Medium Dwell Time VBP: $1,255 I . VBP: $1,574

screening, an economic analysis projects these tests may — ——

i i 7 4.9% 6.4%

improve survival outcomes and lower treatment costs. iIncremental Post-Diagnosis 0.77 0.83 ° °
O The predicted benefits may depend on methods for projecting |

. . : : . Slow Dwell Time VBP: $1,259 I . VBP: $1,597

post-diagnosis survival. Mixture cure modeling (MCM) has Total Incremental QALYs 0.13 0.15 -

been proposed for projecting survival impact with MCED tests Incremental QALYs for Patients with 0.38 0.43 5.3% 8.0%

because it includes a proportion of cured patients which is less Cancer Diagnosis ' '

sensitive to lead time bias.® _ _ Simple MCM

Incremental Pre-Diagnosis (0.31) (0.31) VBP: $1,196 VBP: $1,479
Note: The base case for each analysis uses a “medium-fast” dwell time. Percentages indicate relative percent change in VBP per
O B \J E CT I V E Incremental POSt'DiagHOSiS 069 074 Dwell tim.e is defined as the tumor progression rate, specifically the amount of time spent in Stage I. Fast: 1-2 years; Medium-
Fast: 2-4 years; Medium: 3-7 years; Slow: 4-10 years®

O ThIS StU dy expl ores th e Impa Ct O.I: USin g M CM as Compared tO 3 Abbreviations: LYs = life years; MCM = mixture cure modeling; QALYs = quality-adjusted life years Abbreviations: MCM = mixture cure modeling; VBP = value-based price

standard extrapolation of survival on the cost-effectiveness of

MCED testing. O Cancer-related treatment costs were reduced by $7,933

and $5,421 per person, for MCM and simple extrapolation

LIMITATIONS

O The model does not account for the additional post-diagnosis
risk of developing cancer later in life or consider cancer
recurrence or patients who have multiple types of cancers.

respectively (Figure 2), and the value-based price (VBP)
for the MCED test was $1,479/test and $1,196/test,
respectively.

RESULTS

O When adding MCED test to SoC with either method of survival
projection, stage I/l cancer diagnoses increased by 23.2%, and
stage III/IV cancer diagnoses reduced by 39.3% (Figure 1).

Figure 2: Incremental Cancer Treatment Costs by Stage at

Diagnosis by Survival Projection | | |
O Both simple extrapolation and MCM are extrapolations of

observed data and real-world outcomes may vary. Similarly, test
performance is extrapolated from case-control data and may

. ! 10,000
Figure 1: Number of Cancer Diagnoses by Stage for MCED + i vary in real-world practice.
SoC and SoC Alone When Using Either Survival Projection $5,567 $5,571
$5,154 $5,099
40,000 $5,000 C O N C L U S | O N
35,184* 34,806* O Different methods for projecting post-diagnosis survival may
35,000 % Stage Stage IV lead to variation in estimated cost-effectiveness of MCED
Stage Il Stage | Stage I . testing, with modeling the potential for cure supporting greater
30,000 and IV: Stage I benefits.
’ 2’]3% aﬂd 1V: i 2,966
: 35.4% ($5,000) ($2,966) ($3,266)
25,000
References
($10,000) 1. CDC. https://www.cdc.gov/nchs/products/databriefs/db427.htm. Published 2021. Accessed February
20,000 16, 2022.
2. Duma N, Santana-Davila R, Molina JR. Non-small cell lung cancer: epidemiology, screening, diagnosis,
S and treatment. Mayo Clin Proc. 2019;94(8):1623-1640.
tage | ($13,176) 3. Tsikouras P, Zervoudis S, Manav B, et al. Cervical cancer: screening, diagnosis and staging. J BUON.
15,000 _and l: ($15.000) 2016;21(2):320-325.
78.7% Stage | ($15,336) 4. Chen M, Zhao H. Next-generation sequencing in liquid biopsy: cancer screening and early detection.
and Il: 7 Hum Genomics. 2019;13(1):34.
10,000 64.6% 5. Liu MC, Oxnard GR, Klein EA, Swanton C, Seiden MV; CCGA Consortium. Sensitive and specific
15.104 ' ($20,000) multi-cancer detection and localization using methylation signatures in cell-free DNA. Ann Oncol.
’ 11.910 2020;31(6):745-759.
5,000 ’ 6. Lennon AM, Buchanan AH, Kinde |, et al. Feasibility of blood testing combined with PET-CT to screen for
- cancer and guide intervention. Science. 2020;369(6499):eabb9601.
= Incremental Treatment Costs (Simple)  mIncremental Treatment Costs (MCM) 7. Tafazzoli A, Ramsey SD, Shaul A, et al. The potential value-based price of a multi-cancer early detection
0 ] i genomic blood test to complement current single cancer screening in the USA. Pharmacoeconomics.
MCED+SOC 30C 2022;40(11):1107-1117.

8. Hubbell E, et al. Paper presented at: AACR Annual Meeting 2022; New Orleans, LA

9. Hubbell E, Clarke CA, Aravanis AM, Berg CD. Modeled reductions in late-stage cancer with a multi-cancer
early detection test. Cancer Epidemiol Biomarkers Prev. 2021;30(3):460-468.

10. SEER. https://seer.cancer.gov/seerstat/. Published 2021. Accessed February 11, 2021.

11. Neumann RJ, Cohen JT, Weinstein MC. Updating cost-effectiveness--the curious resilience of the

$50,000-per-QALY threshold. N EnglJ Med. 2014;371(9):796-797.
of
=
-3 .
I

Note: Overall incremental cancer treatment costs were ($5,421) and ($7,933) when using the simple and MCM
projections for survival, respectively.

mStage | mStagell mStagelll =mStage IV

Abbreviation: MCM = mixture cure modeling
*Total number of cancers was 34,806 in the SoC arm and 35,184 in the MCED + SoC arm, which included 37 7 additional

diagnoses when using either the simple or MCM projection for survival. Stage I/Il ancer diagnoses increased by a relative
difference of 23.2%, and stage lll/IV cancer diagnoses were reduced by a relative difference of 39.3% when using MCED + SoC.

O In scenario analysis, VBP was similarly sensitive to cancer

dwell time assumptions with both survival methods (Figure 3). Acknowledgements
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Abbreviations: MCED = multi-cancer early detection; SoC = standard of care

O This suggests the most important impact of dwell time in
this analysis was an increase in interval cancers with more
rapid dwell times, as the impact of lead time bias is explicitly
accounted for in the modeling.

O Thisyielded 0.15 and 0.1 3 incremental QALYs per person when
using MCM and simple extrapolation, respectively (Table 1).
The difference was contributed by incremental post-diagnosis
survival.
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METHODS

Table 2. Mean Survival (in years) by Cancer and Stage at Detection for Simple and MCM Projections
Stage |

Stage li Stage lli Stage IV

O A Markov model was developed to compare

annual MCED testing plus SoC screening vs. SoC on an age-adjusted hazard ratio for mortality (5- Anus 12.90 14.82 10.00 12.99 9.62 13.16 2.81 4.63
alone in adults aged 50 to 79 years. Patient ear age groups starting at 50-54, 55-59, and Bladder 756 9.70 A.47 6.00 458 6.50 219 3.06
J Y Y ge group g
survival, cost, and quality of life measures were up to 85+) vs the overall population for each Breast: HR-negative 14.90 15.20 1215 13.99 750 10.08 2 16 260
Salcufl}ated preA-| |and ?OSt_Slag?OSIS over a lifetime cancer type and stage. Breast: HR-positive 1521 | 1522 | 1373 | 14.66 9.85 12.69 3.64 4.16
ime horizon. All costs and outcomes were :
0 ' general population survival. Colon and Rectum 13.69 15.21 11.43 13.82 9.61 12.62 2.43 3.19
O Survival by cancer, stage, and age at detection Ve orMeED e | 9 Esophagus 4.96 6.86 3.97 6.14 2.93 4.68 1.52 1.94
was projected from the Surveillance, Epidemiology, ~ © Wiﬁn negs M ttehsrtelgge/lvc?i feg'lrgaoteo ot(()) /meae”i d Head and Neck 1075 | 13.17 805 | 11.40 7.29 10.73 6.49 9.69
and End Results (SEER) program®© using two NGNESSTO-Pdy - DL/ Kidney and Renal Pelvis 1402 | 1562 | 1200 | 14.51 004 | 1261 2.05 281
methods (Table 2) adjusted life year (QALY) for the simple and MCM _ —
: orojections separately. 1 Liver and Intrahepatic Bile Duct 4.28 6.66 4.53 7.40 1.83 2.51 1.25 1.48
O The first method used Kaplan-Meier survival from | | - Lung and bronchus 6.25 8.95 421 6.29 2.35 3.22 1.48 1.80
ke screening than with SoC screening alone, the Other 1325 | 14.04 7.80 9.77 854 | 10.97 3.44 4.92
| | model stage and time shifted the cancer diagnosis [ gyrign 1509 | 1648 | 966 | 1217 | 451 | 608 | 243 | 281
O The second method used Kaplan-Meier survival to an earlier time and age based on various model PaNCreas 591 376 551 505 150 184 118 133
from SEER for three years, followed by MCM inputs, including cancer dwell times, frequency : : : : : : : :
L . . Prostat 11.73 12.63 15.52 16.71 18.11 19.54 4.84 6.38
projections from Hubbell et al. 2022 across all of MCED screening, and sensitivity of the MCED S;OS ° eh G = G T O e A B
different cancer types at all stages of diagnosis,® test.? Further details of the model structure and OmaC_ : : : : : : : :
including potential long-term excess mortality in methods, including the approach to stage and Urothelial 7.69 9.73 5.40 714 4.81 6.67 2.el 3.07
SUIVIvors. time shift as well as inputs, have been described LN deal | ders | H2le | LEeE || eEE | LLED | 202 el
pr eVi oU Sly.7 L\)l;)ég:d Tgreinmcc;gsl]zzeigns survival post-diagnosis by cancer, stage and age, but for illustration purposes, the table shows a weighted average of mean survival (in years) by cancer and stage, adjusted for age
Abbreviations: HR = hormone receptor; MCM = mixture cure modeling

O MCM projections by age were calculated based
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