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ABSTRACT

Objective: To characterize and analyze the prevalence, indications 
for, and outcomes of fecal immunochemical testing (FIT) in 
acute patient care within a safety net health care system’s 
emergency departments (EDs) and inpatient settings. 

Design: Retrospective cohort study derived from 
administrative data.

Setting: A large, urban, safety net health care delivery system 
in Texas. The data gathered were from the health care 
system’s 2 primary hospitals and their associated EDs. 
This health care system utilizes FIT exclusively for fecal 
occult blood testing.

Participants: Adults ≥18 years who underwent FIT in the 
ED or inpatient setting between August 2016 and March 
2017. Chart review abstractions were performed on a 
sample (n = 382) from the larger subset.

Measurements: Primary data points included total FITs 
performed in acute patient care during the study period, 
basic demographic data, FIT indications, FIT result, receipt of 
invasive diagnostic follow-up, and result of invasive diagnostic 
follow-up. Multivariable log-binomial regression was used to 
calculate risk ratios (RRs) to assess the association between 
FIT result and receipt of diagnostic follow-up. Chi-square 
analysis was used to compare the proportion of abnormal 
findings on diagnostic follow-up by FIT result.

Results: During the 8-month study period, 2718 FITs  
were performed in the ED and inpatient setting, 
comprising 5.7% of system-wide FITs. Of the 382 
patients included in the chart review who underwent 
acute care FIT, a majority had their test performed in the 
ED (304, 79.6%), 133 of which were positive (34.8%). 
The most common indication for FIT was evidence of 
overt gastrointestinal (GI) bleed (207, 54.2%), followed 
by anemia (84, 22.0%). While a positive FIT result was 
significantly associated with obtaining a diagnostic exam 
in multivariate analysis (RR, 1.72; P < 0.001), having 
signs of overt GI bleeding was a stronger predictor of 
diagnostic follow-up (RR, 2.00; P = 0.003). Of patients 
who underwent FIT and received diagnostic follow-up  
(n = 110), 48.2% were FIT negative. These patients  
were just as likely to have an abnormal finding as FIT-
positive patients (90.6% vs 91.2%; P = 0.86). Of the 
382 patients in the study, 4 (1.0%) were subsequently 
diagnosed with colorectal cancer (CRC). Of those 4 
patients, 1 (25%) was FIT positive.

Conclusion: FIT is being utilized in acute patient care 
outside of its established indication for CRC screening 
in asymptomatic, average-risk adults. Our study 
demonstrates that FIT is not useful in acute patient care. 

Keywords: FOBT; FIT; fecal immunochemical testing. 
inpatient.

Colorectal cancer (CRC) is the second leading 
cause of cancer-related mortality in the United 
States. It is estimated that in 2020, 147,950 

individuals will be diagnosed with invasive CRC and 
53,200 will die from it.1 While the overall incidence has 
been declining for decades, it is rising in young adults.2–4 
Screening using direct visualization procedures (colo-
noscopy and sigmoidoscopy) and stool-based tests 
has been demonstrated to improve detection of pre-

cancerous and early cancerous lesions, thereby 
reducing CRC mortality.5 However, screening rates 
in the United States are suboptimal, with only 68.8% 
of adults aged 50 to 75 years screened according to 
guidelines in 2018.6
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Stool-based testing is a well-established and val-
idated screening measure for CRC in asymptomatic 
individuals at average risk. Its widespread use in this 
population has been shown to cost-effectively screen 
for CRC among adults 50 years of age and older.5,7 
Presently, the 2 most commonly used stool-based 
assays in the US health care system are guaiac-based 
tests (guaiac fecal occult blood test [gFOBT], Hemoccult) 
and fecal immunochemical tests (FITs, immunochemical 
fecal occult blood test [iFOBT]). FITs, which rely on the 
detection of globin in stool, have increasingly replaced 
guaiac-based tests in many health care systems. The 
frequency of FIT use is growing, in part, due to its lack of 
restrictions relative to traditional guaiac-based methods. 
FITs require a single stool sample and are not affected 
by foods with peroxidase activity; also, the predictive 
value of their results is not skewed by medications that 
can cause clinically insignificant GI bleeding (GIB), such 
as aspirin.8 Moreover, there is a growing body of evi-
dence that FIT has improved sensitivity and specificity 
over guaiac-based tests in the detection of CRC and 
advanced adenomas.9-12

Despite the exclusive validation of FOBTs for use 
in CRC screening, studies have demonstrated that 
they are commonly used for a multitude of additional 
indications in emergency department (ED) and inpa-
tient settings, most aimed at detecting or confirming 
GI blood loss. This may lead to inappropriate patient 
management, including the receipt of unnecessary fol-
low-up procedures, which can incur significant costs to 
the patient and the health system.13-19 These costs may 
be particularly burdensome in safety net health systems 
(ie, those that offer access to care regardless of the 
patient’s ability to pay), which serve a large proportion 
of socioeconomically disadvantaged individuals in the 
United States.20,21 To our knowledge, no published 
study to date has specifically investigated the role of FIT 
in acute patient management.  

This study characterizes the use of FIT in acute 
patient care within a large, urban, safety net health care 
system. Through a retrospective review of administrative 
data and patient charts, we evaluated FIT use preva-
lence, indications, and patient outcomes in the ED and 
inpatient settings. 

Methods
Setting
This study was conducted in a large, urban, coun-
ty-based integrated delivery system in Houston, Texas, 
that provides health care services to one of the larg-
est uninsured and underinsured populations in the 
country.22 The health system includes 2 main hospitals 
and more than 20 ambulatory care clinics. Within its 
ambulatory care clinics, the health system implements 
a population-based screening strategy using stool-
based testing. All adults aged 50 years or older who  
are due for FIT are identified through the health- 
maintenance module of the electronic medical record  
(EMR) and offered a take-home FIT. The health sys-
tem utilizes FIT exclusively (OC-Light S FIT, Polymedco, 
Cortlandt Manor, NY); no guaiac-based assays  
are available. 

Design and Data Collection
We began by using administrative records to determine 
the proportion of FITs conducted health system-wide 
that were ordered and completed in the acute care set-
ting over the study period (August 2016-March 2017). 
Specifically, we used aggregate quality metric reports, 
which quantify the number of FITs conducted at each 
health system clinic and hospital each month, to calcu-
late the proportion of FITs done in the ED and inpatient 
hospital setting.

We then conducted a retrospective cohort study 
of 382 adult patients who received FIT in the EDs  
and inpatient wards in both of the health system’s  
hospitals over the study period. All data were col-
lected by retrospective chart review in Epic (Madison, 
WI) EMRs. Sampling was performed by selecting  
the medical record numbers corresponding to the  
first 50 completed FITs chronologically each month  
over the 8-month period, with a total of 400 charts 
reviewed.  

Data collected included basic patient demograph-
ics, location of FIT ordering (ED vs inpatient), primary 
service ordering FIT, FIT indication, FIT result, and 
receipt and results of invasive diagnostic follow-up. 
Demographics collected included age, biological sex, 
race (self-selected), and insurance coverage. 
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FIT indication was determined based on resident 
or attending physician notes. The history of present 
illness, physical exam, and assessment and plan sec-
tion of notes were reviewed by the lead author for a 
specific statement of indication for FIT or for evidence 
of clinical presentation for which FIT could reasonably 
be ordered. Indications were iteratively reviewed and 
collapsed into 6 different categories: anemia, iron defi-
ciency with or without anemia, overt GIB, suspected 
GIB/miscellaneous, non-bloody diarrhea, and no indi-
cation identified. Overt GIB was defined as reported 
or witnessed hematemesis, coffee-ground emesis, 
hematochezia, bright red blood per rectum, or melena 
irrespective of time frame (current or remote) or chro-
nicity (acute, subacute, or chronic). In cases where 
signs of overt bleed were not witnessed by medical 
professionals, determination of conditions such as 
melena or coffee-ground emesis were made based on 
health care providers’ assessment of patient history as 
documented in his or her notes. Suspected GIB/mis-
cellaneous was defined with the following parameters: 
any new drop in hemoglobin, abdominal pain, ano-
rectal pain, non-bloody vomiting, hemoptysis, isolated 
rising blood urea nitrogen, or patient noticing blood on 
self, clothing, or in the commode without an identified 
source. Patients who were anemic and found to have 
iron deficiency on recent lab studies (within 6 months) 
were reflexively categorized into iron deficiency with 
or without anemia as opposed to the “anemia” cat-
egory, which was comprised of any anemia without 
recent iron studies or non-iron deficient anemia. FIT 
result was determined by test result entry in Epic, with 
results either reading positive or negative.

Diagnostic follow-up, for our purposes, was defined 
as receipt of an invasive procedure or surgery, including 
esophagogastroduodenoscopy (EGD), colonoscopy, 
flexible sigmoidoscopy, diagnostic and/or therapeutic 
abdominal surgical intervention, or any combination of 
these. Results of diagnostic follow-up were coded as 
normal or abnormal. A normal result was determined 
if all procedures performed were listed as normal or 
as “no pathological findings” on the operative or endo-
scopic report. Any reported pathologic findings on the 
operative/endoscopic report were coded as abnormal.

Statistical Analysis
Proportions were used to describe demographic char-
acteristics of patients who received a FIT in acute hos-
pital settings. Bivariable tables and Chi-square tests 
were used to compare indications and outcomes for 
FIT-positive and FIT-negative patients. The association 
between receipt of an invasive diagnostic follow-up (out-
come) and the results of an inpatient FIT (predictor) was 
assessed using multivariable log-binomial regression 
to calculate risk ratios (RRs) and corresponding 95% 
confidence intervals. Log-binomial regression was used 
over logistic regression given that adjusted odds ratios 
generated by logistic regression often overestimate the 
association between the risk factor and the outcome 
when the outcome is common,23 as in the case of diag-
nostic follow-up. The model was adjusted for variables 
selected a priori, specifically, age, gender, and FIT indi-
cation. Chi-square analysis was used to compare the 
proportion of abnormal findings on diagnostic follow-up 
by FIT result (negative vs positive). 

Results
During the 8-month study period, there were 2718  
FITs ordered and completed in the acute care set-
ting, compared to 44,662 FITs ordered and completed  
in the outpatient setting (5.7% performed during  
acute care). 

Among the 400 charts reviewed, 7 were excluded 
from the analysis because they were duplicates from 
the same patient, and 11 were excluded due to insuf-
ficient information in the patient’s medical record, 
resulting in 382 patients included in the analysis. Patient 
demographic characteristics are described in Table 1. 
Patients were predominantly Hispanic/Latino or Black/
African American (51.0% and 32.5%, respectively), 
a majority had insurance through the county health 
system (50.5%), and most were male (58.1%). The 
average age of those receiving FIT was 52 years (stan-
dard deviation, 14.8 years), with 40.8% being under  
the age of 50. For a majority of patients, FIT was 
ordered in the ED by emergency medicine providers 
(79.8%). The remaining FITs were ordered by provid-
ers in 12 different inpatient departments. Of the FITs 
ordered, 35.1% were positive.
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Indications for ordering FIT are listed in Table 2. The 
largest proportion of FITs were ordered for overt signs 
of GIB (54.2%), followed by anemia (22.0%), suspected 
GIB/miscellaneous reasons (12.3%), iron deficiency 
with or without anemia (7.6%), and non-bloody diar-
rhea (2.1%). In 1.8% of cases, no indication for FIT was 
found in the EMR. No FITs were ordered for the indica-
tion of CRC detection. Of these indication categories, 
overt GIB yielded the highest percentage of FIT positive 
results (44.0%), and non-bloody diarrhea yielded the 
lowest (0%). 

A total of 110 patients (28.7%) underwent FIT and 
received invasive diagnostic follow-up. Of these 110 
patients, 57 (51.8%) underwent EGD (2 of whom had 
further surgical intervention), 21 (19.1%) underwent colo-
noscopy (1 of whom had further surgical intervention), 
25 (22.7%) underwent dual EGD and colonoscopy, 1 
(0.9%) underwent flexible sigmoidoscopy, and 6 (5.5%) 
directly underwent abdominal surgical intervention. There 
was a significantly higher rate of diagnostic follow-up for 
FIT-positive vs FIT-negative patients (42.9% vs 21.3%;  
P < 0.001). However, of the 110 patients who under-
went subsequent diagnostic follow-up, 48.2% were FIT 
negative. FIT-negative patients who received diagnostic 
follow-up were just as likely to have an abnormal finding 
as FIT-positive patients (90.6% vs 91.2%; P = 0.86).  

Of the 382 patients in the study, 4 were diagnosed 
with CRC through diagnostic follow-up (1.0%). Of those 
4 patients, 1 was FIT positive.

The results of the multivariable analyses to evaluate 
predictors of diagnostic colonoscopy are described  
in Table 3. Variables in the final model were FIT 
result, age, and FIT indication. After adjusting for  
other variables in the model, receipt of diagnostic 
follow-up was significantly associated with having a 
positive FIT (adjusted RR, 1.72; P < 0.001) and an overt 
GIB as an indication (adjusted RR, 2.00; P < 0.01).

Discussion
During the time frame of our study, 5.7% of all FITs ordered 
within our health system were ordered in the acute patient 
care setting at our hospitals. The most common indica-
tion was overt GIB, which was the indication for 54.2% 
of patients. Of note, none of the FITs ordered in the acute 

patient care setting were ordered for CRC screening. These 
findings support the evidence in the literature that stool-
based screening tests, including FIT, are commonly used 
in US health care systems for diagnostic purposes and risk 
stratification in acute patient care to detect GIBs.13-18

Our data suggest that FIT was not a clinically 
useful test in determining a patient’s need for diag-
nostic follow-up. While having a positive FIT was sig-
nificantly associated with obtaining a diagnostic exam 
in multivariate analysis (RR, 1.72), having signs of overt  

Table 1. Demographics of Patients Receiving FIT  
in the Acute Hospital Setting

Patients, No. (%) 
N = 382

Race/ethnicity

Hispanic or Latino 195 (51.0)

Black or African American 124 (32.5)

Non-Hispanic White 47 (12.3)

Asian 10 (2.6)

Middle Eastern 4 (1.0)

Unknown 2 (0.5)

Sex

Male 222 (58.1)

Female 160 (41.9)

Setting

Emergency department 304 (79.6)

Inpatient 78 (20.4)

Insurance

Harris Health Plan 193 (50.5)

Self-pay 79 (20.7)

Medicaid 65 (17.0)

Medicare 34 (8.4)

Private Insurance 11 (2.9)

Age, mean (range), y 53 (18-88)

Under age 50 y, No. (%) 156 (40.8)

FIT result, No. (%)

Positive 133 (34.8)

Negative 249 (65.2)

FIT, fecal immunochemical testing.
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GI bleeding was a stronger predictor of diagnostic 
follow-up (RR, 2.00). This salient finding is evidence 
that a thorough clinical history and physical exam  
may more strongly predict whether a patient will 
undergo endoscopy or other follow-up than a FIT 
result. These findings support other studies in the liter-
ature that have called into question the utility of FOBTs 
in these acute settings.13-19 Under such circumstances, 
FOBTs have been shown to rarely influence patient 
management and thus represent an unnecessary 
expense.13–17 Additionally, in some cases, FOBT use  
in these settings may negatively affect patient out-
comes. Such adverse effects include delaying treat-
ment until results are returned or obfuscating indicated 
management with the results (eg, a patient with indi-
cations for colonoscopy not being referred due to a 
negative FOBT).13,14,17

We found that, for patients who subsequently went 
on to have diagnostic follow-up (most commonly 
endoscopy), there was no difference in the likelihood 
of FIT-positive and FIT-negative patients to have an 
abnormality discovered (91.2% vs 90.6%; P = 0.86). 

This analysis demonstrates no post-hoc support for 
FIT positivity as a predictor of presence of pathology in 
patients who were discriminately selected for diagnos-
tic follow-up on clinical grounds by gastroenterologists 
and surgeons. It does, however, further support that 
clinical judgment about the need for diagnostic fol-
low-up—irrespective of FIT result—has a very high yield 
for discovery of pathology in the acute setting.

There are multiple reasons why FOBTs, and specif-
ically FIT, contribute little in management decisions for 
patients with suspected GI blood loss. Use of FIT raises 
concern for both false-negatives and false-positives 
when used outside of its indication. Regarding false- 
negatives, FIT is an unreliable test for detection of blood 
loss from the upper GI tract. As FITs utilize antibodies 
to detect the presence of globin, a byproduct of red 
blood cell breakdown, it is expected that FIT would fail 
to detect many cases of upper GI bleeding, as globin 
is broken down in the upper GI tract.24 This fact is part 
of what has made FIT a more effective CRC screening 
test than its guaiac-based counterparts—it has greater 
specificity for lower GI tract blood loss compared to 

Table 2. Indications and Outcomes of FIT Testing

FIT indication
Patients, No. (%) 

N = 382
FIT positive, No. (%) 

N = 133
FIT negative, No. (%) 

N = 249

Anemia 84 (22.0) 27 (31.1) 57 (68.9)

Suspected GIB/miscellaneousa 47 (12.3) 9 (19.1) 38 (80.9)

Overt GIBb 207 (54.2) 91 (44.0) 116 (56.0)

Nonbloody diarrhea 8 (2.1) 0 (0.0) 8 (100.0)

Iron deficiency ± anemiac 29 (7.6) 4 (13.8) 25 (86.2)

No indication identified 7 (1.8) 2 (28.6) 5 (71.4)

Outcome

Diagnostic follow-up receipt 110 (28.7) 57 (51.8) 53 (48.2)

Abnormal diagnostic finding 100 (90.9)d 52 (91.2)d 48 (90.6)d

Presence of colorectal cancer 4 (1.0) 1 (25.0) 3 (75.0)

a Suspected GIB/miscellaneous includes any new drop in hemoglobin, abdominal pain, anorectal pain, nonbloody vomiting, hemoptysis, isolated rising blood urea 
nitrogen, or blood noticed with unknown source.

b Overt GIB was defined as reported or witnessed hematemesis, coffee-ground emesis, hematochezia, bright red blood per rectum, or melena, regardless of time 
frame (current or remote) or chronicity (acute or chronic).

c  Iron deficiency was  defined as having an iron panel with the serum iron value below the hospital-set lower limit of normal, prior to ordering FIT (< 50 or  
< 65 μg/dL, respectively).

d  Percentage equals number of patients that experienced an abnormal diagnostic finding out of the number of total patients that received diagnostic follow-up.

FIT, fecal immunochemical testing; GIB, gastrointestinal bleed. 
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tests relying on detection of heme.8 While guaiac-based 
assays like Hemoccult have also been shown to be poor 
tests in acute patient care, they may more frequently, 
though still unreliably, detect blood of upper GI origin. 
We believe that part of the ongoing use of FIT in patients 
with a suspected upper GIB may be from lack of under-
standing among providers on the mechanistic differ-
ence between gFOBTs and FITs, even though gFOBTs 
also yield highly unreliable results. 

FIT does not have the same risk of false- 
positive results that guaiac-based tests have, which can 
yield positive results with extra-intestinal blood inges-
tion, aspirin, or alcohol use; insignificant GI bleeding; 
and consumption of peroxidase-containing foods.13,17,25 
However, from a clinical standpoint, there are sev-
eral scenarios of insignificant bleeding that would yield  
a positive FIT result, such as hemorrhoids, which  
are common in the US population.26,27 Additionally, in 
the ED, where most FITs were performed in our study, 
it is possible that samples for FITs are being obtained 
via digital rectal exam (DRE) given patients’ acuity  
of medical conditions and time constraints. However, FIT 
has been validated when using a formed stool sample. 
Obtaining FIT via DRE may lead to microtrauma to the 
rectum, which could hypothetically yield a positive FIT.

Strengths of this study include its use of in-depth 
chart data on a large number of FIT-positive patients, 
which allowed us to discern indications, outcomes, 
and other clinical data that may have influenced clinical 

decision-making. Additionally, whereas other studies that 
address FOBT use in acute patient care have focused 
on guaiac-based assays, our findings regarding the lack 
of utility of FIT are novel and have particular relevance 
as FITs continue to grow in popularity. Nonetheless, 
there are certain limitations future research should seek 
to address. In this study, the diagnostic follow-up result 
was coded by presence or absence of pathologic find-
ings but did not qualify findings by severity or attempt to 
determine whether the pathology noted on diagnostic 
follow-up was the definitive source of the suspected GI 
bleed. These variables could help determine whether 
there was a difference in severity of bleeding between 
FIT-positive and FIT-negative patients and could poten-
tially be studied with a prospective research design. Our 
own study was not designed to address the question 
of whether FIT result informs patient management deci-
sions. To answer this directly, interviews would have to be 
conducted with those making the follow-up decision (ie, 
endoscopists and surgeons). Additionally, this study was 
not adequately powered to make determinations on the 
efficacy of FIT in the acute care setting for detection of 
CRC. As mentioned, only 1 of the 4 patients (25%) who 
went on to be diagnosed with CRC on follow-up was ini-
tially FIT-positive. This would require further investigation. 

Conclusion
FIT is being utilized for diagnostic purposes in the acute 
care of symptomatic patients, which is a misuse of an 

Table 3. Predictors of Receipt of Diagnostic Follow-Up

Predictive variable (+) Adjusted risk ratio 95% CI P value

FIT result 1.72 1.72-2.34 0.00

Age 1.01 0.99-1.01 0.21

Sex 0.87 0.65-1.17 0.38

Indications

Suspected GIB/miscellaneous 1.01 0.47-2.16 0.98

Overt GIB 2.00 1.26-3.18 0.00

Nonbloody diarrhea 0.79 0.12-5.27 0.81

Iron deficiency ± anemia 0.84 0.31-2.26 0.72

FIT, fecal immunochemical testing; GIB, gastrointestinal bleed.
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established screening test for CRC. While our study 
was not designed to answer whether and how often 
a FIT result informs subsequent patient management, 
our results indicate that FIT is an ineffective diagnostic 
and risk-stratification tool when used in the acute care 
setting. Our findings add to existing evidence that indi-
cates FOBTs should not be used in acute patient care. 

Taken as a whole, the results of our study add to a 
growing body of evidence demonstrating no role for 
FOBTs, and specifically FIT, in acute patient care. In 
light of this evidence, some health care systems have 
already demonstrated success with system-wide dis-
investment from the test in acute patient care settings, 
with one group publishing about their disinvestment 
process.28 After completion of our study, our pre-
liminary data were presented to leadership from the 
internal medicine, emergency medicine, and labora-
tory divisions within our health care delivery system 
to galvanize complete disinvestment of FIT from acute 
care at our hospitals, a policy that was put into effect 
in July 2019. 
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