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/INTR()DUCTION A /METH()DS A
Colonoscopy (COL) 1s the gold standard diagnostic test We conducted a systematic review and meta-analysis of diagnostic accuracy studies of CCE-2 for detecting colorectal polyps or
for individuals with symptoms suggestive of colorectal CRC. A de novo economic model was developed, which consisted of a short-term decision tree for the diagnostic pathways and
cancer (CRC). Waiting times for COL can be long and outcomes followed by a long-term model for expected lifetime outcomes and costs (Figure 1). The incremental cost-effectiveness
the procedure can be unpleasant. Colon capsule of CCE-2 was assessed against COL and computed tomography colonography (CTC) across three populations:
endoscopy (CCE) 1s a less invasive test which may be an 1. People with symptoms suggestive of CRC with a faecal immunochemical test (FIT) score of 10-100 micrograms per gram of
alternative option to rule out polyps or CRC. faeces (nug/g)

2. People with symptoms suggestive of CRC with a FIT of <10ug/g; and
- % 3. People undergoing 3-year post-polypectomy surveillance.

For each population, subgroup analyses were conducted for COL-eligible and COL-ineligible patients. The diagnostic pathways in

s ~ the decision-tree model were informed by clinical input. Long-term model outcomes and costs were taken from the re-analyses of
OBJECTIVES the Microsimulation Model in Cancer of the Bowel (MiMiC-Bowel) screening model.!-> Key model parameters were informed by
We aimed to evaluate the cost-effectiveness of second- the NHS England CCE Pilot Study,® diagnostic accuracy meta-analyses, systematic reviews, routine costing sources, published
generation CCE (CCE-2) for detecting colorectal polyps literature and assumptions. A fully incremental analysis was used to evaluate the incremental cost-effectiveness of CCE versus
and CRC from the perspective of the NHS and Personal COL and CTC. Net monetary benefits (NMBs) were estimated assuming willingness-to-pay (WTP) threshold of £30,000 per
Social Services (PSS). QALY gained. Uncertainty was assessed using probabilistic sensitivity analysis (PSA) and deterministic scenario analyses.

Intermediate outcomes were estimated 1n terms of the number of COLs/flexible sigmoidoscopies (FSIGs) required, pathology
detected/missed and complications for each diagnostic test.

\ / \_ -

Figure 1: General structure of the model (short-and long-term models) Table 1: Central estimates of cost-effectiveness — CCE vs COL and/or CTC,
True underlying Index/replacement Confirmatory test Final diagnosis and impact of delay Lifetime model following diagnosis prOb abiliStic, l'allked by QALYS
pathology # test result
LYGs QALYs Costs Inc. Inc. QALYs Inc. costs Incremental cost
- -{CRC diagnosed wfih no délav ] - Long-term model 1 LYGS per QALY galned
e K | ' ' Population 1a: Symptomatic, FIT 10-100pg/g, COL-eligible
R i Test- Missed diagnosis penaltyt jl-ons-term model 2 COL 14.52 11.3517 £5,090 0.00 0.0023 £324 £142,565
CCE 14.51 11.3501 £5,413 . . Dominated
AN [TEEEI s disgnosed with no delay ~/Long-term model 3 CTC 14.52 11.3494 £4,766
AAs ! Population 1b: Symptomatic, FIT 10-100ng/g, COL-ineligible
| “Missed diagnosis penaltyt {Long:term model 4 CTC 14.52 11.3494 £4,771 0.00 0.0001 -£576 Dominating
| CCE 14.51 11.3493 £5,347 . . . Dominated
S, Further tests?* 1EBasdiaguosec Withnoicelay |Long-term model S Population 2a: Symptomatic, FIT <10ng/g, COL-eligible
atient has index ;
et VRS SNUS COL 14.60 11.4689 £2,283 0.00 0.0019 £376 £200,840
(CCE,COL,CTC) 2 Missed diagnosis penaltyt Long-term model 6 CCE 14.60 11.4685 £2’ 559 _ _ _ Dominated
_ ' . CTC 14.60 11.4671 £1,907
n . PFg ' s (G2 MR eSS —[Bastemnoiely Population 2b: Symptomatic, FIT <10pg/g, COL-ineligible
incomplete \ < _ _ —_— T CCE 14.60 11.4678 £2,476 0.00 0.0008 £566 £713,959
Sl 8 CTC 14.60 11.4670 £1,910 - - - -
3 " ' -No significant bowel pathology - 1 Long-term model 9 Population 3a: Surveillance (post-polypectomy), COL-ellglble
i No patho:ogv}f’fﬂﬂ_ COL 14.01 10.8882 £2,028 0.01 0.0061 £84 £13,788
— 3 - CTC 14.00 10.8821 £1,944 i i i i
CCE 14.00 10.8797 £2,573 . . . Dominated
COL - colonoscopy; CTC - computed tomography colonography; CCE - colon capsule endoscopy, CRC - colorectal cancer; LRA - low-risk adenomas; AAs - advanced adenomas,; IBD P Opulation 3b: Surveillance (pOSt-pOlypectomy), COL-lnellglble
- inflammatory bowel disease CTC 14.00 10.8818 £1 ,955 0.01 0.0041 -£626 Dominating
* Following a positive index test, the further tests required will depend on the acceptability of COL and the pathology detected. This may include diagnostic or therapeutic COL (or in CCE 14.00 10.8777 £2.581 _ _ _ Dominated

some patients, FSIG).

1 For patients with underlying CRC, this penalty is estimated as a potential worsening shift in cancer stage. For people with AAs and LRAs, a penalty is applied to reflect an increased risk of
polyp growth or progression to CRC. For people with IBD, a penalty is applied to reflect potential worsening of disease severity at the point of later diagnosis.

I The prevalence of each bowel pathology differs between populations.

CCE - colon capsule endoscopy; COL - colonoscopy, CTC - computed tomography colonography; FIT - faecal immunochemical test; LYG - life year gained; QALY - quality-
adjusted life year, Inc. - incremental

Figure 2: Net monetary benefits of CCE, COL and CTC, at the WTP of £30,000
[ )

RESULTS per QALY gained, probabilistic

Cost-effectiveness and uncertainty analysis £345,000

For COL-eligible patients, CCE 1s expected to be dominated by COL. For COL-1neligible patients,

CCE 1s either dominated by CTC or has an incremental cost-effectiveness ratio (ICER) which 1s _ B
markedly higher than £30,000 per QALY gained (Table 1 and Figure 2). These findings are driven = £335,000
by four key factors: (1) COL and CTC are assumed to have higher sensitivity than CCE for -

detecting high-risk polyps and CRC (which leads to slightly fewer QALY's for CCE); (11) a large §£330’000
proportion of CCE procedures are incomplete requiring further replacement tests (which leads to g £325,000
increased costs); (i11) CTC procedures incur lower costs than CCE and (1v) the detection of S

significant bowel pathology with CCE necessitates confirmatory testing (which leads to increased g £320,000
costs). The base case findings were consistent across scenario analyses, with ICERs ranging from £21E 000

dominated to in excess of £389,000 per QALY gained. The cost-effectiveness acceptability curves
(CEAC:s) indicate that the probability that CCE generates more net benefit than COL and CTC at a £310,000
WTP threshold of £30,000 per QALY gained is approximately zero across all three populations.
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