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Abstract

, Nkem 0. Akinsoto, Erica Strait, Van Chaudhari, David R. Flum

Background: Mailed fecal immunochemical test (FIT) outreach effectively increases colorectal
cancer (CRC) screening but is underutilized. This pilot aimed to determine the use of FIT for
CRC screening among Medicare Advantage enrollees when offered via mailed outreach and

the factors associated with FIT return.

Methods: Our pilot study included Medicare Advantage enrollees who were 50-75-years old,
not up to date with CRC screening, and had a billable primary care encounter in the prior
3years. Eligible patients received a letter containing information about CRC screening and a
FIT kit, screening status by FIT was then assessed using the electronic health record.
Results: Of the 1142 patients identified, 945 were eligible for outreach. On 12-month follow
up, 29% of patients (n=276) completed CRC screening via FIT, with a median return time of
140days [interquartile range (IQR) 52-2571; 6% (n=17) of the completed tests were positive,
and 53% (n=9) of patients have completed a diagnostic colonoscopy. Patients with primary
encounter <12months prior to mailed outreach were most likely to complete a FIT. Over the
12-month study period, CRC screening rates increased by 5% (63-68%).

Conclusions: Mailed FIT outreach in a Medicare Advantage population was feasible and led
to a 5% increase in CRC screening completion. Our pilot revealed rare incorrect patient
addresses and high lab discard rate; both important factors that were addressed prior

to larger-scale implementation of a mailed FIT program. Further research is needed

to understand the potential impact of multilevel interventions on CRC screening in this

healthcare system.
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Introduction

Colorectal cancer (CRC) is preventable but
remains a leading cause of cancer deaths in the
United States (US),! largely due to underutiliza-
tion of screening.? An estimated 200,000 deaths
could be prevented in the US over the next
20years if 80% of eligible adults were screened,?
yet among adults ages 50-75, 70% report being
up to date with CRC screening.* While colonos-
copy remains the primary modality for CRC
screening in the US,5 there is increased uptake of

fecal immunochemical test (FIT) in large inte-
grated health systems® and in resource-constrained
settings such as safety-net populations, who also
may have a preference’ for non-invasive screening
modalities.

FIT is a yearly, stool-based, CRC screening test
that can be completed at home, returned by mail,
and is inexpensive and scalable across large popu-
lations.® When compared with the traditional
3-sample fecal occult blood test (FOBT), FIT
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has superior test performance characteristics® and
adherence.!® For these reasons, FIT-based out-
reach programs have proven to be an effective
means of increasing CRC screening in low-
income!l-14 as well as insured populations.5!>
Our recent systematic review revealed that mailed
FIT outreach consistently improved CRC screen-
ing completion, but the magnitude of impact var-
ied across patient populations and healthcare
settings. 10

In 2018, over 20million people—representing
34% of all Medicare beneficiaries—were enrolled
in Medicare Advantage plans.!” Medicare
Advantage plans are incentivized by publicly
reported annual star ratings that consumers can
use when selecting plans. Preventive services,
including CRC screening, are included in the
measures used to calculate star ratings. In July
2017, 63% of Medicare Advantage enrollees in
our healthcare system were up to date with CRC
screening, below the National Colorectal Cancer
Roundtable goal of 80%.!% As such we sought to
determine the impact of a mailed FIT outreach
program in a Medicare Advantage population
within a predominantly colonoscopy-based CRC
screening program. Our pilot was designed to
inform increased utilization of mailed FIT out-
reach as part of a multilevel intervention to
improve system-wide CRC screening rates.

Methods

Study setting

We performed a prospective pilot study in an
urban academic-community  practice, the
University of Washington (UW) Medicine. UW
Medicine is a comprehensive, integrated health
system in the Pacific Northwest that includes five
clinic networks and 39 primary care clinics,
including 7 safety-net clinics. These clinics are
integrated with a single electronic health record
(EHR) system and share a centralized clinical
laboratory for FIT processing.

The study observed the clinical implementation
of a system-wide quality improvement project to
increase uptake of several screening examina-
tions, of which colorectal cancer screening was
one. Because colorectal cancer screening within
this population is recommended by U.S. medical
societies and a quality metric for the payer plan,
our study was deemed a quality improvement

effort, not human subjects research, and did not
require Institutional Review Board approval
according to institutional regulations.

Individual informed consent was not required for
this study because it was considered not human
subjects research.

Study population

Patients age 50—75 who were Medicare Advantage
enrollees, not up to date with CRC screening and
with a billable primary care encounter in the prior
3years were eligible. Primary care encounters
included primary care clinic visits, laboratory
testing, radiologic imaging, telemedicine, home
visits, and other EHR encounters linked to the
patient’s primary care practice for billing pur-
poses. Previously screened patients were eligible
for outreach 1year after previous negative FIT,
5years after previous normal sigmoidoscopy, and
10years after previous normal colonoscopy.
Patients were excluded if they were enrolled in
non-Medicare Advantage health plans, were pri-
mary non-English speakers, belonged to a prac-
tice site with less than 10 patients eligible for
CRC screening, had a history of CRC, colectomy,
or advanced comorbidities (inflammatory bowel
diseases, advanced cardiopulmonary diseases and
metastatic cancer; Figure 1). The baseline CRC
screening rate among Medicare Advantage enroll-
ees in our health system at the beginning of the
pilot was 63%, consistent with data from the
National Health Interview Survey that found
69% of patients with Medicare were up to date
with CRC screening.!®

Study intervention

Outreach included a letter with basic informa-
tion about CRC and the rationale for CRC
screening signed by the Division Head of
Gastroenterology, a FIT kit, and a prepaid
return envelope. Patients who did not return
their FIT kit within 2weeks of the initial mail-
ing, received up to two bi-weekly reminders.
Reminders included a postcard, a patient phone
call, a patient electronic portal message or a
combination depending on patient response,
staffing and available resources. In rare instances,
when patients were found to have an upcoming
appointment through chart review, providers
were sent electronic messages to encourage
patients to complete FIT kits during the visit.
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Patients Meeting Inclusion Criteria (n=1,142)

Age 50-75
Primary care encounter 2014-2017
Medicare Advantage Enrollee

1, 5, or 10 years since previous normal FIT, Flexible
Sigmoidoscopy or Colonoscopy

Excluded Patients (n= 197)

Advanced Conditions (n=99)

Non-English Primary Language (n=91)

Patients Included (n= 945)

History of CRC (n=6)
Colectomy (n=1)

Practice sites with < 10 eligible patients (n=4)

Figure 1. Flow diagram of included and excluded patients.

CRC, colorectal cancer.

Written materials for this pilot were only pro-
vided in English. The FIT brand used in the
health system was OC-Auto FIT (Polymedco
CDP, LLC, Cortlandt Manor, NY, US) and a
positive result was reported when there was
>100ng/ml of hemoglobin detected or >20ug
hemoglobin/gram of stool.

Outcomes

Our primary outcome of FIT screening status
was determined by laboratory test completion
and results populated into the EHR, which has
been previously validated.?%:2! Secondarily, we
assessed factors associated with FIT completion
and extracted endoscopy and pathology results to
determine post-screening clinical outcomes.
Pathology reports were reviewed for the follow-
ing: cancer; advanced adenoma; advanced neo-
plasia; and non-advanced adenoma. The
procedure for reporting pathologic findings has
been previously described.?? Briefly, advanced
adenomas are polyps (sessile serrated lesions or
tubular adenomas) =10mm or any size polyp
with villous features or high-grade dysplasia.
Advanced neoplasia are cancers or advanced ade-
nomas, while non-advanced adenomas are polyps
(sessile serrated lesions or tubular adenomas)
<10mm.

Statistical analysis

Patient demographic information was described
as proportions or medians and interquartile
ranges (IQR). Days from mailed to completed
FIT and abnormal FIT to endoscopy completion
were described wusing medians and IQR.
Differences between groups were assessed using
chi-square and student’s r-test, as appropriate.
Multivariable analysis was performed to deter-
mine the factors associated with completion of
mailed FIT kit, adjusting for age, sex, race, eth-
nicity, last primary care encounter and primary
care clinic network. Accompanying odds ratios
(ORs), 95% confidence interval (CI), and p val-
ues were reported in all instances and p values
<0.05 were considered statistically significant.
We used Stata/SE (version 16.0; StataCorp LP,
College Station, TX, US) statistical software for
all analyses.

Results

Of the 1142 patients identified based on age and
CRC screening eligibility, 945 met criteria for
outreach based on inclusion and exclusion crite-
ria. The median age was 68years, 54% (n=509)
were female, 73% White, 10% Black, 6% Asian/
Pacific Islander, and 1% American Indian/
Alaskan Native; 2% were Hispanic and 81%
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Table 1. Characteristics of patients who received mailed FIT outreach.

Overall FIT completed FIT not completed aOR* 95% CI p value
(n=945) (n=276) (n=669)
Age, median 68 68 68 0.99 0.97-1.02 0.537
Sex
Male 436 (46%) 115 321 - - -
Female 509 (54%) 161 348 1.27 0.94-1.71 0.112
Race
White 691 (73%) 211 480 - - -
Black 98 (10%]) 22 76 0.69 0.39-1.23 0.212
Asian 58 (6%) 21 37 1.40 0.78-2.49 0.256
Other 22 (2%) 6 16 0.78 0.29-2.06 0.611
Unknown 76 (8%) 16 60 1.04 0.46-2.37 0.925
Ethnicity
Non-Hispanic 832 (88%]) 250 582 - - -
Hispanic 15 (2%) 4 1M 0.69 0.21-2.26 0.544
Unknown 98 (10%) 22 76 0.90 0.45-1.81 0.769

Last primary care encounter

No encounter 63 (7%) 6 57 = = =

<12months 764 (80%) 254 510 4.74 1.91-11.79 0.001
13-24months 71 (8%) 1 60 1.82 0.60-5.48 0.287
25-36 months 47 (5%) 5 42 1.13 0.31-4.13 0.857

Primary care clinic

Clinic network A 509 (54%) 155 354 - - -

Clinic network B 162 (17%) 43 119 0.98 0.62-1.57 0.947
Clinic network C 209 (22%) 62 147 0.89 0.62-1.28 0.529
Clinic network D 65 (7%) 16 49 0.82 0.44-1.51 0.520

Characteristics of patients who received mailed FIT outreach and multivariable logistic regression of characteristics associated with mailed FIT
completion.

*Adjusted for age, sex, race, ethnicity, last primary care encounter and assigned primary care clinic.

aOR, adjusted odds ratio; Cl, confidence interval; FIT, fecal immunochemical test.

(n=767) had a primary care clinic encounter in negative, 10% (n=28) were discarded by the lab
the prior 12 months (Table 1). due to illegible patient writing on labels, and 6%

(n=17) were positive (Figure 2). The median
On 12-month follow up, 29% of patients (n=276) time from mailed to returned FIT kit was 140 days
had returned their FIT; 84% (®=231) were (IQR 52-257). Of the 276 patients who returned
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Eligible for FIT outreach
n= 945 (100%)

FIT kit completed FIT Kit not completed
n=276 (29.2%) n=669 (70.8%)

Abnormal result
n=17 (6.2%)

Discarded
n=28 (10.1%)

Normal result
n=231 (83.7%)

‘ Colonoscopy ’ ‘

n=9 (53%) n=8 (47%)

No colonoscopy

Figure 2. Outcome of mailed FIT outreach.
FIT, fecal immunochemical test.

their FIT kit, 117 returned the FIT kit without
any reminders; 86 received a postcard only, 27
received a postcard and phone call, 23 received a
postcard and patient portal message, 9 received
only a phone call, and 14 received only a reminder
to their PCP’s office before a scheduled appoint-
ment. In total, reminders led to an additional 159
FIT kits returned. Considering all patients that
received reminders, 28% (109/400) completed a
FIT after one reminder and 13% (50/392) after
two reminders. Incorrect patient addresses lead-
ing to undelivered FIT kits were rare (n=1).

Compared with patients without a primary care
encounter prior to mailed outreach, patients with
an encounter within the previous 12 months were
more likely to return the FIT (33% wersus 10%,
OR 4.73, 95% CI 2.01-11.12, p<0.001). There
was also a trend toward FIT completion among
patients with a primary care encounter 13—
24 months prior to outreach (15% wversus 10%,
OR 1.74, 95% CI 0.60-5.02, p=0.304), but this
did not reach statistical significance. FIT return
by assigned clinic network ranged from 25% to
30%; however, these differences were not statisti-
cally significant (Table 1). Overall, women were
more likely than men to return a mailed FIT kit
(32% wersus 26%, OR 1.29, CI 0.97-1.71,
p»=0.077) and Asian patients had the highest pro-
portion of returned FIT compared with all other
races (36% wversus 22-31%); neither of these dif-
ferences were statistically significant.

Our multivariable logistic model adjusted for age,
sex, race, ethnicity, last primary care encounter,

and assigned primary care clinic network. In this
model, a primary care encounter <12months
prior to mailed outreach continued to remain
positively associated with FIT completion (OR
4.74, 95% CI 1.91-11.79, p<<0.01). Other fac-
tors (age, sex, race, ethnicity, and clinic network)
did not impact FIT completion (Table 1). In a
pre-post-intervention analysis, CRC screening
rates among Medicare Advantage enrollees
increased by 5% (63-68%) between July 2017
and June 2018.

Within 12 months of an abnormal FIT result,
53% (9/17) of patients completed a diagnostic
colonoscopy. The median time from abnormal
FIT result to colonoscopy completion was 42 days
(IQR 34-73). While no patients in this cohort
were diagnosed with CRC, 22% (2/9) had
advanced neoplasia and 44% (4/9) had non-
advanced adenomas. Among patients who com-
pleted a colonoscopy, the bowel preparation was
adequate during the first colonoscopic examina-
tion in 78% (Table 2). Of the patients with an
abnormal result that did not complete a colonos-
copy within 12 months, EHRSs revealed the major-
ity were delayed due to other competing health
priorities (7/8), and one patient died due to an
unrelated cause.

Discussion

In this prospective pilot of Medicare Advantage
enrollees, 29% of patients who were previously
not up to date with CRC screening, returned a
FIT received through mailed outreach. An
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Table 2. Summary of colonoscopy findings among patients with abnormal FIT results.

Patient Sex Days to colonoscopy Pathology finding Bowel preparation
01 F 73 NAA n/a

02 F 71 - Adequate

03 M 108 NAA Inadequate

04 F 34 AA/AN Adequate

05 F 27 - Adequate

06 F 42 NAA Adequate

07 M 37 AA/AN Adequate

08 M 27 NAA Adequate

09 F 182 Hyperplastic Adequate

Endoscopic findings for patients with abnormal FIT results.

AA, advanced adenoma; AN, advanced neoplasia; FIT, fecal immunochemical test; n/a, not available; NAA, non-advanced

adenoma.

estimated three to four individuals needed to
receive mailed outreach to increase CRC screen-
ing participation by one patient. Our prior
research demonstrated that the cost to perform
outreach for one individual was $23 and the cost
per additional patient screened was $112; both
acceptable costs on face value given the estab-
lished benefit of CRC screening.23

The proportion of individuals who returned a
FIT after mailed outreach in our pilot was on the
higher end of previously reported studies.!6:24:25
This finding is likely due to our cohort of well-
insured individuals compared with studies
focused on Medicaid enrollees and populations
receiving care through federally qualified health-
care centers (FQHCs). In addition, our primary
end point evaluated FIT completion after 12
months, while other similar studies have reported
more variable follow-up times (3months to
24 months). Consistent with studies that have
evaluated the impact of primary care encounters
on being up to date with screening practices,2® we
found that patients with a primary care encounter
in the past 12months were more likely to com-
plete FIT than those without primary care con-
tact during that same time period, suggesting that
mailed FIT may be more effective among patients
who have more recently engaged with the health-
care system. In addition, our study revealed that

while reminders increased overall FIT comple-
tion, the incremental benefit declined with each
additional reminder. This suggests that there are
a proportion of patients, who are unlikely to com-
plete a mailed FIT despite outreach and follow-
up efforts. A recent Centers for Disease Control
summit on mailed FIT outreach (unpublished
data) recommends implementation of at least one
type of reminder after mailed FIT, acknowledg-
ing that additional research is needed on how to
operationalize reminders.

Our pilot revealed rare incorrect patient addresses.
The accuracy of patient addresses should be eval-
uated prior to the initiation of any mailed FIT
outreach program to ensure patient receipt and to
limit wasted resources. Although not completed
within this pilot, programs can consider mailing
postcards prior to FIT outreach; postcard return
rates could provide insight into the accuracy of
patients’ home addresses ahead of broader out-
reach. Our pilot also revealed a relatively high
(10%) rate of discarded FIT kits due to illegible
patient writing on labels. A smaller roll-out of our
mailed FIT program allowed us to identify these
issues and develop solutions with the clinical lab-
oratory such as pre-printed patient labels prior to
a larger mailed outreach initiative. The larger ini-
tiative aims to include a broader patient popula-
tion including non-English speakers.
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A critical component of any mailed FIT outreach
is the completion of a diagnostic colonoscopy after
an abnormal result. Diagnostic colonoscopy com-
pletion rates in our study were comparable with
other studies. Patients who have yet to complete a
diagnostic colonoscopy, declined due to other
competing health interests. While no cases of
CRC were found within our cohort, the reported
cancer prevalence in cohort studies of patients
with abnormal FIT results ranges from 3.4% to
6.1%,27-28 making incomplete follow up an impor-
tant problem. Surprisingly, evidence-based inter-
ventions that improve diagnostic colonoscopy
completion are sparse. Given the need for coordi-
nation across multiple teams in the process of care
(e.g. communication and coordination between
primary and specialty care), such interventions
will likely need to target multiple levels across the
CRC screening continuum.

The continued growth of Medicare Advantage
enrollees and the incentive structure of existing
plans provides a unique opportunity to improve
US CRC screening rates through mailed FIT out-
reach. Research shows a higher diagnostic yield of
advanced neoplasia among participants who com-
pleted four rounds of yearly FIT for CRC screen-
ing compared with one-time colonoscopy or
one-time flexible sigmoidoscopy with no differ-
ence in the detection of CRC across these strate-
gies.2 While colonoscopy remains the primary
modality for CRC screening in the US, some
countries have achieved high CRC screening rates
through organized fecal testing, including by
FIT.30-32 Furthermore, providing colonoscopies
to all eligible US citizens may not be feasible due
to limitations of costs or the endoscopy labor
force. In order to achieve population-wide
improvements in CRC screening, interventions
such as increased utilization of mailed outreach
will be required, considering infrastructural fac-
tors and implementation strategies that will pro-
mote high-quality screening programs.

Our study has limitations. First, out-of-network
utilization of CRC screening services may have
occurred but is likely limited given our study time
period and a priori inclusion and exclusion crite-
ria. Second, patients with advanced comorbidities
were excluded. Although this is standard practice
in screening studies, it is possible that individuals
with advanced comorbidities, who are less likely to
complete screening would have lowered overall
participation. Third, while the risk of CRC in the

general population is 5%, given the lack of cancer
diagnoses within our pilot, it is possible that those
who might have been diagnosed with CRC did
not participate in screening and are thus not rep-
resented in this analysis. Efforts to engage the eli-
gible adults in CRC screening are ongoing within
our institution and nationally. Finally, diagnostic
colonoscopy is necessary after an abnormal FIT
result to reduce CRC mortality, but our pilot
intervention did not address diagnostic colonos-
copy completion. Despite these limitations, mailed
outreach remains cost effective even with subopti-
mal follow-up colonoscopy rates.23

In conclusion, 29% of Medicare Advantage
enrollees who were not up to date with CRC
screening completed FIT through mailed out-
reach; thus, this intervention is feasible and effec-
tive in this patient population and should be
considered as part of other system-level strategies
to improve overall CRC screening participation.
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