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Is It Necessary to Repeat Fecal Occult Blood Tests 
with Borderline Results for Colorectal Cancer 
Screening?
Eunyoung Lee, B.S. and Yangsoon Lee, M.D.
Department of Laboratory Medicine, Hanyang University of College of Medicine, Seoul, Korea

The fecal immunochemical test (FIT) is the initial non-invasive investigation of choice for 
population-based colorectal cancer (CRC) screening. We evaluated the positivity rate in 
repeated tests using the same fecal specimen that showed borderline results in the FIT. A 
total of 6,465 patients were tested with the FIT in a tertiary-care hospital from July to De-
cember 2016. FIT was done using OC-Sensor PLEDIA (Eiken Chemical Co., Tokyo, Ja-
pan). Among 6,465 patients, 364 (5.6%) patients showed a positive FIT result of over 20 
µg Hb/g feces. A total of 112 (1.7%) patients showed borderline scores of 10.2–20 µg Hb/
g feces, and 5,989 (92.6%) patients showed negative results of less than 10 µg Hb/g fe-
ces. Among the 101 repeat-tested patients, 19 (18.8%) of the patients’ scores converted 
to levels above the positive cut-off threshold. Repeated results of 19 patients showed 
score elevations from 20.2 to 68 µg Hb/g feces. These results suggest that it is most im-
portant to analyze properly prepared samples, even if only once. Therefore, the laboratory 
staff should ensure the proper preparation of stool specimens for FIT. Laboratory directors 
should choose the best cut-off value for detecting CRC at their respective institutions.
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Colorectal cancer (CRC) is the second leading cause of cancer-

related deaths in developed countries [1]. The fecal immuno-

chemical test (FIT), which reveals hemoglobin in fecal occult 

blood, is the initial non-invasive investigation of choice for popu-

lation-based CRC screening programs [2-4]. CRC has been in-

cluded in the national cancer screening project in Korea since 

2004, and FIT is conducted annually in adults over 50 years of 

age. A colonoscopy is recommended, if the FIT result is posi-

tive. Because the Korean government provides financial support 

for colonoscopies, physicians request a repeat test, if the FIT re-

sult is borderline. Furthermore, because the cut-off value can 

be adjusted according to medical scientific knowledge or the 

specifications of the screening program, the FIT cut-off value for 

CRC screening varies among institutions. We questioned whether 

a FIT value less than the cut-off value for CRC screening repre-

sents a true negative result. We evaluated the positivity rate for 

repeated tests using the same fecal specimen that showed bor-

derline results in the FIT.

A total of 6,465 non-duplicated patients (men, 3,232; 50%), 

who were subjected to the FIT at Hanyang University Hospital, 

Seoul, Korea, from July to December 2016, were included in 

the analysis. The patients were individuals enrolled in the health 

check program (n=2,459, 38%), outpatients (n=2,908, 45%), 

and inpatients (n=1,098, 17%). The median age of the patients 

was 56 years (range, 0–95 years). A medical technician col-

lected the fecal specimen and a single specimen per patient 

was used for FIT. Sample preparation was performed carefully 

by the same technician using bloody and mucoid stools. Re-

peated tests using the same specimens were immediately car-

ried out for patients who showed borderline results, because the 
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FIT result could be affected by influencing factors during storage 

and transportation [5, 6]. FIT was performed using OC-Sensor 

PLEDIA (Eiken Chemical Co., Tokyo, Japan), which has been 

widely used in established screening programs [6, 7]. An OC-

Sensor test with a cut-off concentration of 20 µg Hb/g feces 

buffer was defined as positive, as determined by the Health 

Promotion Administration [8]. Because some institutions use a 

cut-off value of 10 µg Hb/g feces for CRC screening, we defined 

the borderline range as 10.2–20 µg Hb/g feces [9, 10]. 

Among 6,465 patients, 364 (5.6%) were positive for the FIT 

with values over 20 µg Hb/g feces in the first test. A total of 112 

(1.7%) patients showed borderline scores of 10.2–20 µg Hb/g 

feces, and 5,989 (92.6%) patients showed negative results of 

less than 10 µg Hb/g feces (Table 1). 

Table 2 shows the positivity rates and repeated positivity rates 

by month. The highest overall positivity rate (7.3%) was observed 

in September, and the lowest rate (4.9%) was observed in De-

cember. Among the repeated positivity tests for patients that 

showed borderline scores, the highest rate was 28.6% in Octo-

ber, and the lowest rate was 1.9% in July. Since only five of the 

patients with borderline scores were retested in December, the 

positivity rate could not be calculated in December since there 

were results for less than 10 patients (Table 2). 

Among 101 repeat-tested patients, the scores of 19 (18.8%) 

patients converted to scores above the positive cut-off value. The 

repeated results of 19 patients showed score elevations from 

20.2 to 68 µg Hb/g feces (Fig. 1). Among these, adenoma was 

found upon follow-up colonoscopy examination for one patient, 

and two patients had colonic adenoma. Four patients had chro

nic inflammation lesions in the colon, and one patient had an 

internal hemorrhoid. Two patients had unremarkable findings, 

and nine patients did not undergo colonoscopy.

A recent study emphasized that the FIT can identify patients 

that might receive the greatest benefit from colonoscopy, and a 

high rate of diagnostic colonoscopy was achieved after a posi-

Table 1. Distribution of FIT results conducted over six months

FIT (µg Hb/g feces)
No. of patients (%)

1st 2nd

≤10 5,989 (92.6)

10.2–20 10.2–20 82 (1.3)

20.2–68 19 (0.3)

NT 11 (0.2)

20.2–199.8 252 (3.9)

≥200 112 (1.7)

Total 6,465 (100)

Abbreviations: FIT, fecal immunochemical test; NT, not tested. 

Table 2. Monthly positive rates of fecal immunochemical tests in 2016

July August September October November December

No. of total patients 911 949 844 1,099 1,310 1,352

No. of positive patients 63 62 62 61 69 37

Total positive rates (%) 6.9 6.5 7.3 5.5 5.3 4.9

No. of repeated tests 14 15 34 21 22 5

No. of repeated positive tests 3 1 4 6 2 3

Positive rates of repeated tests (%) 21.4 6.7 11.8 28.6 9.1 NA*

Precision, CV (%) 1.9 2.3 2.8 2.1 2.0 2.2

*Patients showing borderline scores of 10.2–20 µg Hb/g feces were not retested in December; the positive rate (%) could not be calculated for less than 10 
patients. 
Abbreviations: CV, coefficient of variation; NA, not applicable. 

Fig. 1. First and repeated test results for fecal immunochemical 
test in 101 patients showing borderline scores. 
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tive FIT result [11]. However, a single FIT is insufficient for the 

detection of CRC or adenoma due to suboptimal sensitivity [12, 

13]. In the Korean context, the lesion detection rates of the FIT 

were 21.39%, 42.53%, and 1.33% for the detection of ade-

noma, suspicious cancer lesion, and CRC, respectively [14]. 

However, a recent publication reported that using a two-sample 

FIT instead of a one-sample FIT did not result in a higher detec-

tion rate of advanced neoplasm [9]. They considered the results 

positive, if at least one sample was positive (cut-off of 10 µg Hb/

g feces). After considering all of these factors, it appears to be 

most important to analyze properly prepared samples, even if 

only once. In addition, the results of the present study suggested 

that patients with borderline FIT results could benefit from a colo-

noscopy health check.

The limitations of this study included the followings: (1) we 

did not retest the positive specimens to check whether the re-

sults might change to negative; (2) the whole data set was not 

compared with the colonoscopy findings; (3) the definition of 

borderline is arbitrary. A follow-up study is necessary to examine 

borderline FIT results to improve the diagnostic efficiency of de-

tecting CRC. Laboratory directors should consider the optimal 

cut-off value for detecting CRC at their respective institutions. In 

addition, the laboratory staff should be aware of carefully pre-

paring stool specimens for FIT.
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