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Inappropriate Ordering of Multitarget Stool DNA
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Background: CRC screening is recommended for adults aged 45-75. Mt-sDNA is indicated for asymp-
tomatic individuals between the ages of 45 and 85, but not for those with rectal bleeding, iron defi-
ciency anemia, adenomatous polyps, previous colonoscopy within 10 years, family history of CRC,
positive results from CRC screening tests within the past 6 months, or age less than 45 and greater
than 85. We aimed to determine the prevalence of mt-sDNA use when not indicated and factors associ-

ated with inappropriate testing.

Methods: 7,345 patients underwent mt-sDNA testing and were randomized using EMERSE. Charts for
the first 500 patients were reviewed to determine whether mt-sDNA was ordered appropriately accord-
ing to the USPSTF criteria. Seven patients were excluded due to having more than one inappropriate

ordering for mt-sDNA.

Results: 0f 500 patients, 22.2% had an inappropriately ordered mt-sDNA test. The most common
reason for inappropriate ordering was having a previous colonoscopy done within the past 10 years.
Rates of inappropriate testing significantly varied by race and the specialty of the ordering provider,
with internal medicine providers ordering the most mt-sDNA tests. Rates of inappropriate testing did

not significantly vary by sex or type of insurance.

Discussion: Our study suggests that providers may not be familiar with guidelines for the indicated
use of mtsDNA, leading to inappropriate referrals and increased costs. Patients at increased CRC risk
would benefit from a more sensitive procedure such as a colonoscopy. Future studies could understand
the motivation to order testing outside approved indications through provider surveys and interviews.

(J Am Board Fam Med 2024;37:328-331.)
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Introduction

Colorectal cancer screening (CRC) is recom-
mended for adults aged 45 to 75." Indirect screen-
ing options include fecal immunochemical tests
(FIT) and multitarget stool DNA (mt-sDNA)
(Cologuard). Mt-sDNA is indicated for asymptom-
atic individuals between the ages of 45 and 85.> Mt-
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sDNA is not indicated in patients with rectal bleed-
ing, iron deficiency anemia, adenomatous polyps,
previous colonoscopy within 10years, family his-
tory of CRC, positive results from CRC screening
tests within the past 6 months, or age less than 45
and greater than 85.° Our study’s purpose was to
determine the prevalence of mt-sDNA use when
not indicated and understand the most common
reasons why mt-sDNA was not indicated but or-
dered anyway.

Methods

A total of 7,345 patients within a Midwestern
metropolitan health system’s EMR system under-
went mt-sDNA testing between January 1, 2021,
and December 31, 2021. Electronic Medical Record
Search Engine (EMERSE) was utilized to randomize
the sample, from which the first 500 randomized
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patients were reviewed from an ambulatory elec-
tronic health record of an academic health system.”
Any patient who was ordered and successfully com-
pleted mt-sDNA testing within the date range was
included. Patients were excluded based on unsuccess-
ful completion of testing, if there was more than 1
inappropriate reason for testing, or missing EMR
information.

Medical records were reviewed to determine
whether the tests were ordered appropriately
according to the US Preventive Services Task
Force criteria released in 2016." 7 patients were
excluded due to having more than 1 inappropri-
ate ordering for mt-sDNA. Race, sex, insurance
type, and the specialty of the ordering provider
were recorded as part of demographic data on
our selected participants. JASP statistical soft-
ware was used to conduct Chi-squared and 2-
proportion Z-test analyses.

Results

Of the 500 patients, (22.2%; n = 104) had an
inappropriately ordered mt-sDNA test. The most
common reason for inappropriate ordering was
having a previous colonoscopy done within the
past 10years (51.9%; n = 54) (Figure 1). The spe-
cialties that ordered the most mt-sDNA were

family medicine (58.4%; n = 292) and internal
medicine (34.6%; n = 173) (Table 1). Race differ-
ences in inappropriate testing were significant,
with White race being most likely to receive inap-
propriate testing (26.2%; n = 72; P<.00I).
Specialty specific rates of inappropriate testing
were also significant, with Internal Medicine pro-
viders most likely to conduct inappropriate testing
(28.3%; n = 49; P<.001). No statistically signifi-
cant difference was found in male versus female
rates of inappropriate testing (22.4% vs 19.6%;
P=.40). Similarly, rates of inappropriate testing
based on insurance type, Commercial or Government
insurance, were not stadgstically significant (16.8% vs
23.1%; P=.07).

Discussion

Our study assessed the rate at which mt-sDNA
was inappropriately ordered, the most common
reasons for why mt-sDNA was not indicated but
ordered anyway, which specialties ordered the
most mt-sDNA, and whether rates of inappropri-
ate testing varied by race, sex, insurance type,
and the specialty of the ordering provider. This
research was not designed to determine why
patients and physicians selected mt-sDNA over
colonoscopy.

Figure 1. Reasons for inappropriate testing. Abbreviation: CRC, Colorectal cancer screening.
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Table 1. Rates of Off-Label Testing for Sample Characteristics

Sample characteristics, n (%) Rates of off-label testing, n (%) p-Value
Sex 0.40
Male 210 (42%) 47 (22.4%)
Female 290 (58%) 57 (19.6%)
Race <0.001
White 275 (55%) 72 (26.2%)
Black 161 32.2%) 23 (14.2%)
Hispanic 52 (10.4%) 7 (13.5%)
Other 12 2.4%) 2 (16.6%)
Insurance Type 0.07
Commercial Insurance 185 37%) 31 (16.8%)
Government Insurance 315 (63%) 73 (23.1%)
Ordering Provider <0.001
Family Medicine 292 (58.4%) 51(17.5%)
Internal Medicine 173 34.6%) 49 (28.3%)
Gastroenterology 10 (1.9%) 3(30%)
Obstetrics & Gynecology 10 (1.9%) 1(10%)
Pediatrics 5(1%) 0(0.0%)
Urgent Care 5(1%) 0 (0.0%)
General Surgery 5(1%) 0 (0.0%)

"This is the second study to evaluate the inappro-
priate use of mt-sDNA. In a sample of 902 patients,
Agarwal et al. found 17.7% of all mt-sDNA tests
were inappropriately ordered tests, most commonly
because of being up to date with screening colono-
scopy.” Similarly, in our sample, more than 20% of
patients had inappropriate ordering of mt-sDNA,
most commonly because patients were up-to-date on
screening colonoscopy or were above average risk for
CRC. This trend could be explained by several fac-
tors. Patients may refuse colonoscopy, and mt-sDNA
may be substituted. Physicians may also offer mt-
sDNA as a low-risk alternative for patients at high-
risk for adverse events after colonoscopy. Lastly, pro-
viders may be unfamiliar with guidelines for appro-
priate use of mt-sDINA.

Significant race differences existed in the rate of
inappropriate testing, with White race being more
likely to receive testing when contraindicated. This
finding underscores differences in health care access
and quality among race groups, as well as the burden
of unconscious bias which may be at play in the land-
scape of mt-sDNA testing. In contrast, we found no
significant sex differences in the rates of inappropri-
ate testing, which is similar to previous findings by
Agarwal et al.’ In addition, differences in insurance
type did not significantly correlate to differences
in inappropriate testing, which contextualizes our

findings within the larger health care ecosystem.
Our findings also demonstrate that the frequency
of inappropriate testing significantly varies by the
specialty of the provider, with Internal Medicine
being the specialty with the highest rate of inap-
propriate testing. Future research assessing the
trend of inappropriate mt-sDNA testing should
consider these specialty-specific differences to
better understand the reasons why physicians and
patients would elect for mt-sDNA over colono-
scopy in situations where mt-sDNA would be
inappropriate.

If our findings are confirmed, they have cost
implications as the direct cost of mt-sDNA is
$650.° Furthermore, patients at increased CRC risk
would benefit from a more sensitive procedure such
as a colonoscopy, rather than mt-sDNA.” Future
studies could understand the motivation to order
testing outside approved indications through pro-
vider surveys and interviews.

Limitations include a limited number of special-
ists, though the vast majority of tests are ordered by
primary care providers. In addition, this study was
conducted at a single institution within an outpa-
tient setting; future studies spanning multiple insti-
tutions or geographic locations are required to
more reliably assess the findings of this study. Our
study was conducted during the COVID-19
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pandemic, when there was increased use of nonin-
vasive CRC screening; it is possible that our data
captured an increased number of inappropriate mt-
sDNA testing as a result.

We suggest that increasing provider education
on the appropriate ordering of noninvasive screen-
ing may help decrease the rate of inappropriate
referrals, save costs, and improve clinical outcomes
in patients at higher risk for CRC.

To see this article online, please go to: bttp://jabfm.org/content/
37/2/328.full.

References

1. US Preventive Services Task Force. Screening for colo-
rectal cancer: US Preventive Services Task Force
Recommendation Statement. JAMA 2016;315:2564-75.

2. Wolf A, Fontham E, Church TR, et al. Colorectal can-
cer screening for average-risk adults: 2018 guideline

update from the American Cancer Society. CA A
Cancer J Clinicians 2018;68:250-81.

Imperiale TF, Ransohoff DF, Itzkowitz SH, et al.
Multitarget stool DNA testing for colorectal-cancer
screening. N Engl ] Med 2014;370:1287-97.
Hanauer DA. EMERSE: The electronic medical re-
cord search engine. AMIA Annu Symp Proc 2006;
2006:941.

Agarwal A, Zhang T, Ravindran N, et al. Off-
label use of multitarget stool DNA testing in pri-
mary care. Am ] Gastroenterol April 2021;116:
829-32.

Redwood DG, Dinh TA, Kisiel JB, et al. Cost effec-
tiveness of multitarget stool DNA testing vs colono-
scopy or fecal immunochemical testing for colorectal

cancer screening in Alaska Native People. Mayo Clin
Proc 2021;96:1203-17.

Burt RW, Barthel JS, Dunn KB, et al. NCCN clini-
cal practice guidelines in oncology. Colorectal can-
cer screening. J Natl Compr Canc Netw 2010;8:
8-61.

doi: 10.3122/jabfm.2023.230164R2

Inappropriate Ordering of Stool DNA Tests for Screening 331

‘ybBuAdod Ag paiosioid 1sanb Agq 920z Arenigad TT uo /Bio wigel-mmwy/:dny wouy papeojumod +20zZ AN €T U0 ZHH9T0EZ €202 Wigel/zZzTE 0T Se paysiignd sl :pajy wed preog wy ¢


http://www.jabfm.org/

