Assessment of Health State Utilities Associated with False-Positive Cancer
Screening Results

ISPOR; National Harbor, Maryland;
15 - 18 May, 2022

Louis S. Matzal; Timothy A. Howell'; Eric Fung2; Sam Janess; Michael Seiden4; Allan Hackshaws; Lincoln Nadauld®; Karen C. Chungz?

1Evidera, Bethesda, MD, USA; 2GRAIL, LLC, a subsidiary of lllumina, Inc., Menlo Park, CA, USA; 3University College London, London, UK;
4Consultant, GRAIL, LLC, a subsidiary of lllumina, Inc., Menlo Park, CA, USA; SIntermountain Healthcare, Salt Lake City, UT, USA

BACKGROUND AND OBJECTIVE Figure 1. Sample Health State E2: Pancreatic with PET-CT RESULTS Health State Rankings
| | _ o | | | O Health state A (true negative) was ranked highest by
rates.! A simple procedure t_hat can detect multiple types of cancer could &gmﬁoantly improve patient p— | 0580 o ong did not rank health state A highest included a desire to
outcomes. One such possible procedure uses plasma cell-free DNA (cfDNA) to identify cancer via a Screening As part of a routine health check, you are screened for cancer. o (0065) undertake the follow-up tests to feel more confident
. ) _ , _
Slmple blood draw. gg:ﬁtn'ng e The screening results suggest you may have pancreatic cancer. Therefore, more testing is needed. 0.040 (g'g‘;’;) about the negathe results.
O An effective cfDNA-based cancer screening test would ideally detect a variety of cancers across stages, ot am APt o s0an of your abdlomen (caled a O scary. s soam il crestean mags ofyour pancreas (gﬁ;g) 0,905 0.91 O For participants ranking the breast cancer health
redict cancer signal origin, and have very high ificity (i.e., a very low rate of fal itive [FP * ' ' _ 0.920 ' . (0.086) : i
o 3Ca cer signal origin, and have very high specificity (i.e., a very low rate of false positive [FP] « One hour before the procedure, you drink a bad-tasting lquid. This il nelp create _ (0.08) el states, health state D1 (FP for breast cancer; no biopsy
resultss). a more detailed image of your pancreas. f:. 0.900 0.878 . 0.869 performed) was most commonly ranked highest among
O When evaluating multi-cancer early detection (MCED) tests, it will be important to consider the incidence ThofT”h'S "qugcafi“o:ef:ghe_a at”d CTrimp'”g'_t I # £ 0s80 (32:_3,, (0.111) (0.120) the FP health states (40.2%). For participants who did
. . . . . . L] € Tull proceaure takes abou minutes. [Ne Scan Itselr takes a Tew minutes. — T .
rate and impact of FP results, which can have a psychological impact on patients. To incorporate the During this time, you lie on your back in a large, ring-shaped machine. - | g_ 0,560 0.847 not rank the breast cancer health states, health state
. ; . . . \ g/ 0.145 :
impact of FP results into cost-effectiveness models to determine the value of novel cancer screening CT Scan O In preparation for this scan, you receive an intravenous (IV) injection of dye i /- 9,;- | . (0.145) E1 (FP for pancreatic cancer; follow-up CT scan) was
approaches, health state utilities representing FPs are needed. (Ci':::;ZZ:E?;:Z'szehj's::;Ztret:d”:;’tfadveeﬂ'Iendy'gzjg;:Zgg;Elad”;f;: [ Sl e | most commonly ranked highest among the FP health
. . L . . o - | bJ | ~ & < 0.820 states (37.6%). In both groups, health state B3 (FP for
O A vignette-based utility elicitation study was conducted in November 2021 to estimate the disutility '”YOVOU;bOdV- i T N\ un Ca(ncer/fc))llow ¥ CgT scgn,at six months) Wa(s nost
. . . . . . - i injecti dye, | flushed or lightheaded. ; . —_— —_— —_— ; -
associated with FPs in four types of cancer with various follow-up testing pathways. ~ purngfheiniection otine Ay, you mayee ushedorignneade = N o1 2. . c o1 02 03 L 2 J P
e This appomtment requires you to take a few hours off work. - True negative  False positive for False positive for False positive for False positive for False positive for False positive for False positive for False positive for False positive for Commonly ranked aS the |eaSt preferred health State
METH O D S * This scantakes place about one week after receiving your initial screening resufts. follow g 1 stan followum PET.CT fol.'SCf.JSZ?::;n C°'°F§ﬁ£i'ﬁ3§°e” cioper pertormed bioper performed ML petiormed Tolomuts T scan followup PELCT (41.2% and 50.5%, respectively).
at six months colonoscopy
\ ) \ J | / _
e Asafinal precaution, you attend an appointment for a scan of your full body (called a PET-CT scan). This scan will create a detailed image of your ] le " Breast Yf | - o . ! ol - Health State UtI|ItIeS
Study Design ent|re bOdyTh|S Scan OCCU[S about tWO Weeks after the CT Scan ung cancer ralse positives reast cancer Tailse positives ancreatic cancer ralse positives o ' .
e You may not eat any sugar for 24 hours before the scan. Health State Vignettes Describing False Positive Screening Results O Mean (SD> Utllltles are presented IN Flgure 2 and Table 2
O Vigﬂett@'based time trade'Off (TTO) Ut”ity interviews were COﬂdUCted with a Sample of general population - e SroeEaLe 6 ETuUi HauT L. PN *Breast cancer health states were only presented to participants who stated that they are or would be screened for breast cancer. Therefore, for the A, B, C, and E A_S expec_t_ed, health state A (true negatlve) had the
respondents in London, United Kingdom O Priorto the scan, you receive an intravenous (V) injection of radioactive sugar which health states, N = 203. For the D health states, N = 102, highest utility at 0.96 (0.07). Among the FP health states,
’ ' PET-GT Scan helps create a more detalled Image of your pancreas. [ “FP for breast cancer; no biopsy performed” was the
O Ten health states were drafted (see examples of health states in Figure 1). Health state A (true negative) - _Tftﬂs meagsghataneed'eisinserted into a vein inyour arm, and fluid flows y > - Sample Description highest with a utilit (’)f 0.93 F()O%Fé) and “EP for lun
.. . . . . INTO your poay. = o o 5
stated that participants had undergone routine cancer screening with negative results. All other health o Thon ’ .tGZ_QOm.n t ' p o 3 S o J ol / . e el d
states described an EP experience as follows enyouwai inutes. - O A total of 203 participants completed the TTO utility elicitation (see demographics in Table 1). cancer; follow-up CT scan at six months™ was the lowest
p . O Whenitis time for the scan, you lie on your back in a large, ring-shaped machine. \/ Wlth 3 Uti”t of 0.85 (O 14)
o _ o _ _ _ o This scan takes 30-60 minutes, and you must remain as still as possible during this time. " Y ) o
O fAstateme_r;it n;dlcatlr;g that the pdaft'C'Panctj ?a”d undercgj_one rOlta!t”’;e i?reiﬂlng,_%eaewed ahposmvetresu)lt e This appointment requires you to take at least a half-day off work. Table 1. Demographic Characteristics (N=203) O When compared to the base health state, “FP for breast
or a specific type of cancer, and required follow-up diagnostic testing (specific for each cancer type). : - " o il
O Descriptions of additional diagnostic follow-up procedures, including computed tomography (CT) scan, e . modavsaﬂe;the PE;/CT,fyouarhetoldthatnosugno;pancl,re:nocahno:rwasdeteoted.h R, . Age (mean [SD]; years) 42.0 (13.8) (-0.08 [0_-05]), and “FP for lung CANCE follow-up CT
. . . : .. ti t23 the ti i t the first ingtot t t - . Fort 23 it : 7 =
magnetic resonance imaging (MRI), positron emission tomography/computed tomography (PET-CT), SRR " Was Uncertain whether you might have gancer, R TEREIR TR R S, FRTERE Se SRS e ((Yeafs)) L scan at six months™ had the largest disutility (-0.11 [0.14]).
mammogram, breast ultrasound, and/or colonoscopy, depending on the type of cancer indicated Sondier (. 9%)
by the test result. Images were provided to show participants the type of machinery for each test. Male 101 (49.8%) CO N C |_ S | O N S
Female 99 (48.8%)
O Statements indicating the diagnostic follow-up tests revealed that the screening result was an FP. Non-binary 3 (1.5%) U
Everbeen sereencd for cancer’ (0, ) O In general, utilities followed logical patterns, with greater
O The total amount of time from initial screening to final confirmation of the FP result was provided, Day 1 BEY e Dy Es Lung 2 (1.0%) ! general, utl : gica’ P W 9
along with a timeline illustrating the sequence of testing events and results | | | Colorectal 13 (6.4%) disutility associated with longer duration of uncertainty about
g g g g ' Timeline Breast 24 (11.8%) the cancer diagnosis and greater perceived severity of the
o | Cervical 36 (17.7%) suspected cancer.
Participants Screened CT scan PET scan Results Pancreatic 5 (2:5%) O Because the follow-up procedures were added to health
o ' for cancer from Other 15 (7.4%) tat lued with ) fi hori the disutiliti
O All participants were required to be (1) at least 18 years of age; (2) able to understand the assessment PET scan None 134 (66.0%) Ea = \l/'a ge_ Ui E c.>|.ne yealr L= onzop, (ej_ 'SU('j'l_'feS el
procedures as judged by the investigator; (3) able and willing to give written informed consent; (4) able ot mutually exclusive dgsrgﬁ]'eem'snfgfgggg |tty ae”gfyigs as quality-adjusted lite year
to complete the protocol requirements; and (5) a UK resident. Table 2. M Health State Utility Val N=203 _ T P . -
able <. Mean fea ate Utility Values (N=203) O One inherent limitation of all vignette-based utility elicitation
Health State Development ) : Number of Days of Uncertainty Disutility of Each studies is that the resulting utilities are based on perceptions
Follow-up Procedures Described : : : : . g P P
_ _ _ Procedures AN SIEIEE in Health State ag"“t C.f”g?r [H)'aﬂ;fg'f’tas d.ﬁf i EXpe;'e”Ci ("T't'r'] “tt"'iy \ of the health states rather than personal experience.4
O Health states were drafted based on: (1) published literature on cancer screening procedures; and (2) — _ e ——— liicieneiienhealtilsiaily o . .
nterviews with five clinicians. including two oncolodists. one pulmonolodist. one radiologist. and one O Partici . | q _ q i < Th o ued the health _ A. Cancer screening with negative result - - - O Another limitation of the current vignette study is that there
> WITF ! | ng gIsts, P gist, gIst, articipants first completed an introauctory ranking task. Then, participants valued the health states in a . False positive for lung cancer without head or neck P " ’yy is considerable variability of patient experience with these
anesthesiologist, all with experience in cancer screening procedures. Interviews were also conducted TTO task with a one-year time horizon. After completing the TTO portion of the interview, the participants _involvement | | orocedures. Therefore, timelines described in the health states
with one academic professor who works with the UK National Screening Committee to advise the UK also completed a demographic and clinical information form. B2. Ezliff iﬁszw\e/ﬁfgrztlungcancerwnh possible head or CT scan; PET-CT 25 -010 may not be applicable to all patients. Timelines were developed
government on appropriate cancer screening procedures and recommendations for the UK population. - . " o | ol breast. and . oveloned. Particioant B3. False positive for lung cancer with a follow-up scan ey 185 -0 using the best judgment of the study team, based on published
. . . . . . _ jagnostic pathways for lung, colorectal, breast, and pancreatic cancer were developed. Participants — - - - - - i
O Health states were drafted in an iterative process, with multiple rounds of expert interviews. Health J P Y J and b P P C. _ False positive for colorectal cancer Colonoscopy “ 008 NESHEIILIE BNl niteiizns i Cancier serseniing (e s
. . . . who would not be screened for breast cancer did not value breast cancer health states. Participants ~ _ NVammoaram/Ulrasound . : : :
d d | | n : . D1. False positive for breast cancer; no biopsy performed : - 10 -0.03 O Utilities gathered in this study may be useful in cost-
states and procedures were also tested in a pilot study with 30 participants (mean [SD] age 45.8 [14.5] P ; no biopsy p
years; 50.0% male). Minor edits to health state formatting and word choice were made based on pilot N b Mammogram/Ultrasound/Biopsy 10 006 )
e valued seven. D2. False positive for breast cancer; biopsy performed (at same visit) of cancer screening
part|C|pant feedbaCk' D3. F . ) Mammogram/Ultrasound 5 -0.07
. False positive for breast cancer; MRI performed (at same visit): MRI 0 0.0
E1. False positive for pancreatic cancer; follow-up CT scan CT scan 9 -0.05 References
E2. False positive for pancreatic cancer; follow-up PET-CT CT scan; PET-CT 23 -0.09 1. McPhail S, etal. BrJ Cancer. Mar 31 2015;112 Suppl 1:S108-115.
2. Stover DG, et al. J Clin Oncol. Feb 20 2018;36(6):543-553.

3. Aravanis AM, et al. Cell. Feb 9 2017;168(4):571-574.
4. Matza LS, etal. Value Health. Jun 2021;24(6):812-821.

oRe

Disclosures

Study funded by GRAIL, LLC, a subsidiary of lllumina, Inc., Menlo Park, CA, USA E




