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BACKGROUND
Colorectal cancer (CRC) is the second leading cause of cancer death in the United States (US) [1]. While
the US Preventive Services Task Force (USPSTF) recommends screening individuals ages 50-75 at
average risk for CRC [2], the American Cancer Society (ACS) recommends screening individuals ages 4575 [3]. The utilization of screening modalities (FIT, Cologuard® (mt-sDNA), colonoscopy) for individuals at
average risk for CRC remains largely dominated by the use of colonoscopy and this has economic and
health implications. Because eligibility for Medicare (and therefore commercial and Medicaid) is often
dependent on age, it is also important to evaluate the implications of defining CRC screening eligibility
based on different age groups for different payer types.

Within both USPSTF and ACS age groups, increased use of mt-sDNA yielded increases in
detected CRC cases and diagnostic colonoscopies in addition to decreases in screening and
surveillance colonoscopies compared to the status quo.
Figure 6. Number of colorectal cancers detected over 10 years
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OBJECTIVE

Figure 7. Number of non-cancer findings during screening, diagnostic, and surveillance colonoscopy
over 10 years

To evaluate the health and economic outcomes of increasing mt-sDNA uptake among screening strategies for
individuals eligible for screening according to the USPSTF and ACS guidelines among commercial, Medicare,
and Medicaid beneficiaries.

Status quo, ages 50-75

54,267

Increased mt-sDNA, ages 50-75

52,592

Figure 1. Eligible screener breakdown

Figure 1 displays how
eligible patients are
divided among
screening modalities
and cross-sectional
compliance status (i.e.,
screening during an
eligible cycle). Note that
each year, noncompliant patients
remain eligible the
following year and are
redistributed based on
the new screening mix.
Figure 2. Conceptual model framework

Status quo, ages 45-75

62,599
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60,917

o The population was divided into 5-year age bands based on US Census data [8] and assigned age-specific
risk profiles for adenoma type prevalence and cancer [9,10].
o It was assumed that beneficiaries ages 65-75 were on Medicare. Of eligible persons ages <65, 34.2%
were assumed to be on Medicaid [11] and the remaining 65.8% were assumed to be commercially insured.
The uninsured population was not modeled.
o Costs included direct medical costs (stool-based screening [12], colonoscopy [13], sedation [14], adverse
events [11], and CRC treatment [15]).

RESULTS

o With the USPSTF age range, there were ~302K eligible with ~73K screening naive and ~229K potential
screeners whereas for the ACS age range, there were ~368K eligible screeners with ~88K screening
naïve and ~280K potential screeners in the first year of the time horizon.
o With the USPSTF guidelines (Figure 3), 33.4% of all eligible screeners were on Medicare (i.e., age 6575), whereas 27.3% of them were on Medicare with the ACS guidelines (Figure 4) due to an expanded
non-Medicare population.
Figures 3. Year 1 payer population
for USPSTF guidelines, ages 50-75

Figures 4. Year 1 payer population
for ACS guidelines, ages 45-75

Figures 5.
Incremental number
of screenings per
modality (Increased
mt-sDNA – status
quo)

ACS age group
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-12,871

USPSTF age group

-634
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Colonoscopy

19,068

18,749
FIT

Mt-sDNA

24,602

Advanced adenomas (10mm+)

10,673

Ages 50-75

Ages 45-75

-12,828

-12,871

Surveillance colonoscopies

-395

-391

Diagnostic colonoscopies

2,155

2,171

The cost savings can be explained primarily by the reduction in colonoscopies, which results in
savings due to fewer procedures and associated sedation and adverse events.
Table 2. Economic outcomes
Parameter

CRC screening*

Surveillance
colonoscopies

Status quo
(6% mt-sDNA, 11% FIT, 83%
colonoscopy)

Increased Cologuard
(28% mt-sDNA, 9% FIT, 63%
colonoscopy)

Incremental costs (increased
mt-sDNA- status quo)

Ages 50-75

Ages 45-75

Ages 50-75

Ages 45-75

Ages 50-75

Ages 45-75

$408,426,082

$462,939,265

$403,664,322

$458,327,223

-$4,761,760

-$4,612,042

$66,209,914

$82,205,102

$63,865,518

$79,883,093

-$2,344,396

-$2,322,009

Diagnostic
colonoscopies

$6,207,748

$7,008,487

$9,442,107

$10,252,628

$3,234,359

$3,244,141

Adverse events

$68,048,950

$76,828,422

$65,915,207

$74,700,028

-$2,133,743

-$2,128,394

CRC treatment

$170,417,377

$180,403,685

$173,117,195

$183,130,843

$2,699,818

$2,727,158

Total cost

$719,310,071

$809,384,960

$716,004,350

$806,293,815

-$3,305,721

-$3,091,146

$5.99

$6.74

$5.97

$6.72

-$0.03

-$0.03

*CRC
screening
includes the
costs of
screening
colonoscopies
and stoolbased
screenings.

The DSA indicated that the model is most sensitive to the number of covered lives, proportion of covered
lives at average risk, sensitivity and specificity of screening colonoscopies, and the cost of sedation
(Figure 8). Out of 10,000 iterations of the model, the PSA indicated that the model demonstrates cost
savings for the payer in 96% of the model iterations.
Figure 8. Top 10 results of the Deterministic sensitivity analysis (DSA) for ages 50-75

Rank

Parameter

Low estimate

High estimate

Result with
low estimate

Result with
high estimate

1

Specificity of screening (sc) colonoscopy

69%

100%

-$7,613,084

-$1,163,874

2

mt-sDNA cost

$407

$611

-$5,474,703

-$1,136,739

3

Cost of sedation

$471

$707

-$1,900,593

-$4,710,849

4

Number of payer lives

800,000

1,200,000

-$2,349,910

-$4,408,866

5

Proportion of lives at average CRC risk

64%

96%

-$2,349,910

-$4,408,866

6

Sensitivity of sc colonoscopy for non-advanced adenomas

64%

96%

-$2,521,566

-$4,298,374

7

Proportion of ages 55-59 that were previously screened

40%

60%

-$2,821,143

-$4,201,334

Proportion of ages 65-69 that were previously screened

74%

100%

-$2,532,970

-$3,645,406

9

Mt-sDNA specificity for 65-69 yr. olds

40%

60%

-$2,966,323

-$4,059,881

10

8

Mt-sDNA specificity for 60-64 yr. olds

69%

100%

-$2,733,618

-$3,795,950

CONCLUSION
Increased mt-sDNA utilization may lead to overall cost savings for payers, when considering both the
USPSTF and ACS guidelines for screening individuals at average risk for CRC, including initiation of
screening at age 45. Increases in diagnostic colonoscopy costs were offset by reductions in colonoscopy
screening and surveillance colonoscopies in addition to a reduction in adverse events associated with
colonoscopy. Compared to the status quo, the increased mt-sDNA scenarios yielded fewer non-neoplastic
findings, the majority of which would not have developed into pre-cancer or cancer. Small non-neoplastic
polyps are not known to progress to either pre-cancer or cancer in average risk individuals.
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