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Colon lesions in elderly individuals with positive and negative
fecal immunochemical test results among PERSIAN Guilan
cohort study (PGCS) population

Abstract

Background: Early colorectal cancer (CRC) detection helps reduce the mortality rate.
This study aimed to investigate colon lesions in individuals with positive and negative
fecal immunochemical test (FIT) results among the (PERSIAN) Guilan cohort study
(PGCS) population.

Methods: This cross-sectional study was conducted on 1158 participants over 50 who
were volunteers for the FIT stool test at the Endoscopy Department of Razi Hospital,
Rasht, Iran, from 2021 to 2022. The FIT test was screened for all participants, and for
172 individuals (86 individuals from each group with positive and negative FIT results),
a colonoscopy was performed to investigate the colon lesions. Demographic/clinical
characteristics, FIT results, colonoscopy findings, and the Bristol Stool Chart were
completed. All data were analyzed using SPSS Version 16, considering a significant
level<0.05.

Results: Out of 1,158 participants, 86 had positive FIT results, and 172 (52.3%) were
females. The colonoscopy results showed that 34.3% of the patients had colon lesions.
Individuals with positive FIT exhibited a significantly higher prevalence of colon
lesions (p<0.001). No statistically significant differences were observed between
positive and negative FIT results, demographic and clinical characteristics, and the
location of lesions in individuals with colon lesions (p>0.05). Moreover, there was a
significant difference in pathological findings and the presence of adenomatous polyps
regarding the FIT results (p<0.001).

Conclusion: The effectiveness of FIT in the initial stages of screening for early lesion
detection is considerable, especially for individuals with upper age.
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Colorectal cancer (CRC) is the third most common malignancy worldwide and the
second leading cause of cancer-related death in the United States (1, 2). CRC is one of
the most common cancers of the gastrointestinal tract in Iran, and it has been ranked
third and fourth in Iranian males and females, respectively (3). CRC screening emerges
as a cost-effective strategy, with early diagnosis for reducing mortality. The adenoma-
carcinoma sequence is a well-established pathway for CRC development, with an
estimated two-thirds of CRCs originating from adenomatous polyps (4, 5). Various
approaches exist for CRC screening, and colonoscopy is an effective means of
diagnosing colon diseases. While colonoscopy has a high sensitivity and specificity in
screening, many patients decline to undergo the procedure due to its invasive and painful
nature (4, 6).

© The Author(s)

Publisher: Babol University of Medical Sciences

ol


https://caspjim.com/article-1-4215-en.html

Caspian Journal of Internal Medicine 2025 (Summer); 16(3): 451-457

Balou HA, et al.

On the other hand, considering colonoscopy as the gold
standard for diagnosing colorectal diseases, the fecal
immunochemical test (FIT) is noticed as the leading non-
invasive method for screening asymptomatic individuals.
This method relies on the breakdown of globulin induced by
digestive bleeding through digestive enzymes (7). It is
conducted qualitatively using immunochromatography and
quantitatively through immunoturbidimetry (8). It is one of
the highly recommended methods for colorectal cancer
screening. This method is characterized by its non-
invasiveness, cost-effectiveness, and high sensitivity and
specificity in CRC detection. It has been reported that while
FITs effectively detect most CRCs at stages II-IV, their
sensitivity is significantly lower for CRC stage I and
especially for T1 CRC. This highlights the necessity and
potential for further enhancing the performance of FITs in
the early detection of CRC. Also, further diagnostic
evaluation through colonoscopy is recommended in case of
a positive FIT test (9, 10). According to the Centers for
Disease Control and Prevention (CDC) protocol, regular
screening from 50 years old can prevent CRC. Stool
examinations have become the predominant method in
screening programs to recognize the prevalent reluctance
among patients to undergo colonoscopy due to its invasive
and painful nature and high cost. Hence, our study aimed to
compare colon lesions in individuals with positive and
negative FIT results among the elderly population of the
Prospective Epidemiological Research Studies (PERSIAN)
Guilan cohort study (PGCS) in Guilan, Iran.

Methods

Study design and participants: This cross-sectional study
is a part of PGCS (11, 12), which has been conducted on
1158 participants (out of 6000 eligible individuals) aged
over 50 who were volunteers for the FIT stool exam at the
Endoscopy Department of Razi Educational and Medical
Center Rasht, Iran, from Jan 2021 to Jan 2022. The study
was confirmed by the Ethics Committee of the Guilan
University of Medical Sciences, Rasht, Iran
(IR.GUMS.REC.1399.459), and all individuals gave their
consent to participate in the study. Demographic and
clinical information was gathered via questionnaires,
examinations, and face-to-face interviews. Data collected
included age, gender, environment, marital status, education
level, occupation, BMI (categorized as low weight under
18.5 kg/m?, normal weight 18.5-24.99 kg/m?, overweight
25-29.9 kg/m?, and obesity 30 kg/m?), smoking history,
alcohol and opium use, types of oil consumed,
hypertension, diabetes, gastrointestinal cancer history, and

constipation. This comprehensive approach aimed to obtain
a detailed profile of each participant's health and lifestyle
factors relevant to the study. The screening FIT test was
performed on stool samples of volunteers, and according to
the results, participants were divided into positive and
negative FIT groups (figure 1). Also, a colonoscopy was
applied to evaluate the colon lesions. Individuals over 50
and with the Sowmeh’ E Sara residency were included.
Exclusion criteria involved less than two years of residency
in Sowmeh’ E Sara, dementia, severe mental illness at the
time of registration, residence in elderly care
centers/nursing homes, and acute physical
problems/disabilities. The FIT was performed through a
qualitative immunologic method (Vitrotec, Iran). After
collecting stool samples, they were stored at -20 °C until the
test. The FIT test involved using a strip in the stool, and a
positive result indicated abnormal bleeding in the lower
gastrointestinal tract. Bristol chart related to excretory
habits (13) was also completed for each individual as types
1 and 2: constipation, 3 and 4: normal stool, and 5-7:
diarrhea.

Statistical analysis: The variables have been reported by
numbers (percentage) and mean + standard deviation (SD).
The normality of data was evaluated using Kolmogorov-
Smirnov and Levin tests. The Independent T-test, Mann-
Whitney, and Chi-Square were used to compare the
variables between individuals. Univariate and multivariate
logistic regression were performed to determine the
association between variables by considering a confidence
interval (CI) of 95%. All statistical analysis was performed
using SPSS Version 16.0 based on a significant level less
than 0.05.

Results

Among 1158 volunteers for the FIT stool exam, 86
(7.42%) were indicated as FIT positive. Therefore, the study
compared two groups of 86, with positive and negative FIT
results. There was a significant difference comparing the
presence of lesions in FIT positive (52.32%) and negative
(6.27%) groups (p<0.001) (figure 1). Of these participants,
49.41% were under 60 and 52.32% were females. About
55.23%, 35.46%, and 10.46% of individuals had a history
of hypertension, diabetes, and a family history of
gastrointestinal cancer, respectively, table 1. No statistically
significant difference between the demographic and clinical
characteristics of patients with lesions and the results of FIT
were observed (p>0.05), table 2. The results showed a
statistically significant association between pathology
findings and FIT results (p<0.001). In this study, 52.32% of
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FIT-positive and 16.27% of FIT-negative individuals had The most common location of colon lesions was the sigmoid
pathological findings. Also, a significant association was in FIT-positive patients and the rectum in FIT-negative
illustrated between the presence of adenomatous polyp and patients. However, there was no statistically significant
FIT (p<0.001). Furthermore, in positive FIT, adenomatous relationship between the location of the lesion and FIT
polyp was more prevalent than in negative FIT (table 3). results (p>0.05) (table 4).

All eligible participants

(N=6000)

l

Screen by Fit test

(N=1157)
—
—
FIT (+) FIT(-)
(N=85) (N=1071)

l l

From 86 control group:

Find lesion
Find Lesion
(N=45)
(N=14)

Figure 1. Flowchart

Table 1. Demographic and clinical characteristics of included subjects in the study (N=172)

+ —
Variable Category (1:113; 6) (I:]I=T8 6) P-value

<60 years 42 (48.8) 43(50)
Age 0.999
> 60 years 44 (51.2) 43 (50)
Male 40 (46.5) 42 (48.8)
Gender 0.760
Female 46 (53.4) 44 (51.2)
Urban 25(29) 28(32.5)
Residence 0.621
Rural 61 (71) 58(67.5)
Illiterate 7 (8.1) 8(9.3)
1-5 years 30 (37 27 (314
Education level Y 47 ( ) 0.181
6-12 years 46 (39.5) 43 (50)
> 12 years 334 8(9.3)
18.5-249 20(23.2) 16(18.6)
BMI 25-29.9 32(37.2) 34(39.5) 0.925

>30  34(39.5) 36(41.8)
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Variable Category (1:1 I:;;_) (1:;13;6_) P-value

Yes 21 (24.4) 19 (22)

Smoking 0.935
No 65 (75.6) 67 (78)
Yes 8(9.3) 9(10.4)
Alcohol 0.874
No 78 (90.7) 77 (89.6)
Yes 5(5.8) 4 (4.6)
Opium 0.999

No 81(94.2) 82 (95.4)
Yes 10 (11.6)  8(9.3)

Family history of GI cancer 0.944
No 76 (88.4) 78(90.7)
Yes 28 (32.5) 29(33.7)
Constipation 0.999
No 58 (67.5) 57 (66.3)
Yes 47 (54.6) 48 (55.8)
Hypertension 0.999

No 39 (45.4) 38 (44.2)
Yes 32(37.2) 29 (33.7)

Diabetes 0.572
No 54 (62.8) 57 (66.3)

Table 2. Demographic and clinical characteristics of included subjects in the study with the lesion (N=59)

Variable Category FIT + (N=45) FIT-(N=14) OR 95% CI) P-value
< 60 years 24 (53.3) 8(57.1) Ref
Age 0.803
> 60 years 21 (46.6) 6 (42.9) 1.16 (0.34-3.91)
Male 23 (51.1) 5(35.7) 1.88 (0.54-6.50)
Gender 0.310
Female 22 (48.9) 9 (64.3) Ref
Urban 10 (22.2) 3(21.4) 1.04 (0.24-4.49)
Residence 0.950
Rural 35 (77.8) 11 (78.6) Ref
Illiterate S5(11.1) 1(7.1) 1.62 (0.17-15.20)  0.670
1-5 years 16 (35.5) 7 (50) 0.55 (0.16-1.85) 0.336
Education level
6-12 years 21 (46.7) 5(35.8) 1.57 (0.45-5.44 0.473
> 12 years 3(6.7) 1(7.1) Ref -
18.5-24.9 8(17.7) 3 (2L.5) Ref -
Body mass index (BMI) 25-29.9 19 (42.2) 3 (2L.5) 2.67 (0.65-10.94)  0.170
>30 17 (37.8) 8(57) 0.45 (0.13-1.53) 0.206
Yes 14 (31.1) 2(7) 2.71 (0.52-13.75)
Smoking 0.229
No 31 (68.9) 12 (93) Ref
Yes 5(11.1) 3(21.4) 0.45 (0.09-2.22)
Alcohol 0.333
No 40 (88.9) 11 (78.6) Ref
Yes 4(8.9) 1(7) 1.26 (0.13-12.38)
Opium 0.838
No 41 (91.1) 13 (93) Ref
Yes 7 (15.5) 1(7) 2.39 (0.26-21.35)
Family history of GI cancer 0.434

No 38 (84.5) 13 (93) Ref
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Variable Category FIT + (N=45) FIT - (N=14) OR (95% CI)  P-value

Yes 13 (28.9)
Constipation

No 32 (71.2)

Yes 25 (55.5)
Hypertension

No 20 (44.5)

Yes 18 (40)

Diabetes
No 27 (60)

5(35.8) 0.73 (0.20-2.60)
629
9 (64.2) Ref
4(28.6)  3.12(0.85-11.46)
0.086
10 (71.4) Ref
4(28.6 1.66 (0.45-6.13
L) ¢ ) 0.443
10 (71.4) Ref

Table 3. Comparison of pathology result in FIT (+) and FIT (-)
Result of pathology Fit(+) Fit(-) Total P-value

Adenomatous 24
Sessile serrated 8
inflammatory 1
Adenocarcinoma 1
Non-polyp 11
Total 45

6 30 <0.001
4 12 0.227
1 2 0.999
0 1 0.314
3 14 0.024

14 59 <0.001

Table 4. Comparison of FIT (+) and FIT (-) in location of lesion

Location Fit (+) Fit(-) Total P-value
Cecum 2 0 2 0.785
Rectum 10 5 15 0.134

Ileum 4 0 4 0.121
Transverse colon 2 1 3 0.796
Ascending colon 7 2 9 0.756
Descending colon 5 2 7 0.691

Sigmoid 13 1 14 0.067

Splenic flexure 2 2 4 0.999
Hepatic flexure 0 1 1 0.788

Discussion

Colorectal cancer (CRC) is a prevalent and life-
threatening disease, emphasizing the importance of early
detection and removal of precancerous lesions through
screening tests (1, 14). Our results showed that about 7.5%
of participants over 50 represented positive results for FIT.
Similarly, Doubeni et al. demonstrated that the frequency of
FIT-positive results among patients aged 50-75 was 4.4%
(2.6-8%) (15). Comparing the demographic and clinical
characteristics of FIT-positive and negative individuals, our
results indicated no significant differences between the two
groups. More pathological damage was reported in
individuals with a positive FIT. Some studies suggested a

significant association between positive FIT results and
demographical factors such as increasing age, male gender,
and low socioeconomic status (16, 17). These findings may
vary due to the diversity of populations across studies. Our
findings revealed that more than half of the individuals
exhibited pathological lesions with a higher frequency of
adenomatous polyps. Wilen et al. reported that the positive
results of FIT might make patients susceptible to
adenomatous polyps with stalk shape and high-risk
dysplasia (18). In contrast, Chang et al. demonstrated that
positive FIT results did not show a significant difference
between individuals with adenomatous polyps and those
without, compared to colonoscopy findings. Overall, it has
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been suggested that the FIT test illustrated low sensitivity in
identifying serrated adenomatous polyps compared to
normal polyps (19). FIT might help identify adenomas with
a pedunculated shape and high-risk dysplasia, and patients
with flat or extensive adenomas may be missed in screening.
Moreover, evidence suggests that pedunculated lesions are
more likely to be identified by FIT than flat lesions (20).
Although the positive result of FIT is more frequent in
patients with polyps, it has low sensitivity in identifying the
type of polyp. Stool tests can identify the initial phases of
CRC and precancerous polyps. These polyps can be
eliminated through a colonoscopy that should be conducted
for all patients who were positive for stool tests. Evidence
revealed that patients with positive FIT results were more
prone to having polyps detected during colonoscopy than
those without prior stool tests (21, 22). Consequently,
incorporating these tests for screening purposes can
enhance the number of individuals referred for colonoscopy
and require the removal of significant lesions. Our findings
showed that the location of the lesion was not associated
with the result of FIT.

On the contrary, it has been reported that the positive
result of FIT is associated with the location of neoplasia, in
which distal neoplasia resulted in a stool hemoglobin
concentration of >20 mg (23). However, other studies have
reported that FIT was less sensitive for detecting right-sided
neoplasia (20, 24). Levy et al. demonstrated that the
sensitivity of FIT for advanced distal lesions was higher
than for advanced proximal lesions (25). Other studies have
also identified a higher sensitivity of FIT for distal versus
proximal adenomas, particularly those equal to or greater
than 10 mm in diameter (26, 27). Further research is
necessary to improve understanding of FIT’s effectiveness
and limitations in detecting various types and locations of
polyps during colorectal cancer screening.

The limitations of this study include a small sample size
due to the COVID-19 pandemic at the time of the
conducting the investigation, the failure to calculate the
sensitivity and specificity of the FIT test, an equal number
of participants in the control and case groups, the lack of
information regarding the location of the polyps, and the
absence of investigation into the influence of heat and
season on the FIT test. Additionally, no comparison was
made between polyp size and the FIT test results. The study
highlights the efficacy of non-invasive and cost-effective
tests like FIT in the initial screening stages for early lesion
detection. It should be measured in all individuals aged over
50 years. However, the necessity for colonoscopy persists
to confirm the presence or absence of lesions in individuals
with positive FIT results.
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