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Predictive value of faecal immunochemical test for screening of colorectal malignancy; a single centre prospective study


Abstract:
Background: Colorectal malignancy (CRC) is the third most prevalent cancer worldwide, with an estimated one million new cases and a half million deaths each year. This study discusses the predictive value of faecal immunochemical test (FIT) for colorectal malignancy as a screening tool.
Method: This prospective observational study was conducted among high risk patients of colorectal malignancy seeking treatment in Department of Colorectal Surgery, Bangladesh Medical University (BMU) from August, 2015 to August, 2017 over a period of 24 months. Prevalence of colorectal malignancy among FIT-positive patients were identified and diagnostic performance of FIT (sensitivity, specificity, positive predictive and negative predictive value and positive and negative likelihood ratio) were analyzed. A p-value less than 0.05 was considered as statistically significant.
Results: A total number of 150 patients were enrolled in the current study after fulfilling the inclusion and exclusion criteria. 114(76%) patients had colonoscopy positive pathological lesions. Among these 114 patients, 60(40.00%) had colonic adenoma and 24(16%) had CRC. Besides,30 (20%) patients had non neoplastic lesions (hemorrhoids, anal fissure etc.) and 6(4.0%) patients had inflammatory bowel disease. The fecal immunochemical test (FIT) was positive for CRC in 16.67% patients (n = 25) of the study population. The sensitivity of FIT for detecting colorectal malignancy was 91.67 %, while specificity was 95.24 %. The positive predictive value (PPV) and negative predictive value (NPV) were 90.48% and 91.89% respectively. Diagnostic accuracy was 94.67%.Positive Likelihood ratio was 2.17 while Negative likelihood ratio was 0.64. Logistic regression analysis revealed that a positive FIT was independently associated with increased odds of colorectal malignancy (OR: 8.50, 95% CI 5.20–13.90, p<0.001).
Conclusion: FIT is a valuable, noninvasive tool for CRC screening and triage, with high NPV and acceptable PPV in appropriate populations. FIT serves as an effective first-line screening modality, particularly in resource-limited settings. Future research should focus on optimizing thresholds and integrating FIT with other biomarkers to enhance diagnostic accuracy.
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Introduction:
Gastro intestinal bleeding disorders especially colorectal diseases are major public health issue worldwide. Occult gastrointestinal bleeding is the most common form of gastrointestinal bleeding and generally presents as iron deficiency anemia or presence of occult blood in stool. The diseases causing occult blood in stools include intestinal polyps (>1cm), diverticular bleeding, ischemic colitis, anal fissure, internal hemorrhoids, infections such as amoebiasis, ascariasis, hookworm, tuberculosis, colon cancer, lymphoma, inflammatory bowel diseases etc.1 Among these conditions, colorectal cancer (CRC) is the most important because of high incidence and mortality rate.2
CRC is the third most prevalent cancer worldwide, with an estimated one million new cases and a half million deaths each year.3 After lung cancer, CRC is the second most common cause of death from cancer for men and women combined.4 Several expert groups therefore now recommend that all average-risk men and women should undergo screening for CRC and advanced adenoma. In light of these recommendations, population screening for these lesions has recently been initiated in several countries.5
Currently 80% of colorectal cancers are diagnosed when the cancer has spread beyond the bowel wall and as a result the average five year survival remains disappointingly low (<40%).6 The only way to improve colorectal cancer survival rate is through screening and early detection, and studies have shown that early colonic cancers account for 20% of all lesions detected by screening among asymptomatic individuals.7 Over the last two decades robust evidence from randomized clinical trials and case-control series have confirmed that the mortality from colorectal cancer can be reduced by screening.8 Indeed among those who participate in colorectal cancer screening the mortality from colorectal cancer has been halved.9 
The European Council has stated that colorectal screening should be provided for all individuals aged 50-74 years in a quality assured programme.9 The development of colorectal cancer from normal colonic mucosa through to adenomatous polyps, high grade dysplasia, and finally colorectal cancer is a slow process, taking over ten to fifteen years.10 So early detection and screening are essential to provide a better outcome in patients suffering from colorectal cancer.
In addition to the reduction in mortality associated with earlier detection of colorectal cancer screening asymptomatic individuals may lead to a reduction in the incidence of colorectal cancer through the removal of adenomatous polyps. There is no doubt that the removal of adenomatous polyps leads to a reduction in the incidence of colorectal cancer by a magnitude of between 76-90%. However there is little evidence that screening and subsequent removal of polyps will lead to a reduction in colorectal cancer incidence.10
Noninvasive screening tests for colorectal carcinoma include fecal occult blood tests and fecal immunochemical tests (FIT). Screening programs based on these tests not only are important for detecting early stage of disease, but may also help to provide a better prognosis to the patients. Although many screening tests are available for CRC and advanced adenoma, the most widely used is fecal occult blood testing (FOBT). The use of FOBT has been shown to reduce cancer mortality in four large randomized trials.11 The sensitivity of FOBT is 13.6% and specificity is 92.4% for advanced adenoma, sensitivity of FOBT is 30.8% and specificity is 92.4% for early staged CRC, sensitivity of FOBT is 16.7% and specificity is 92.9% for advanced colorectal neoplasia.12 Recent studies, however, has indicated that FIT is more sensitive than fecal occult blood tests as well as being more convenient for patients.,13  FIT provides a higher sensitivity and acceptable specificity than FOBT.14 Fecal immunochemical testing also offers advantages to clinical laboratories, including the potential for automation, the ability to customize the cutoff level to define a positive test, and improved cost- effectiveness. Finally, by eliminating patients who do not need a colonoscopy, a FIT screening program may be more cost-effective than colonoscopy based screening.15
FIT usually aims at the detection of human globin by means of specific antibodies using enzyme-linked immunosorbent assay (ELISA), although they may also aim at for example the detection of the haemo-/haptoglobin complex. Globin present in blood from the proximal gastrointestinal tract is gradually digested during its passage through the intestine, making FIT rather specific for bleeding from the distal gastrointestinal tract.16 FIT allows for the detection of blood at lower concentrations than gFOBT. Furthermore, no dietary restrictions are required given the fact that the FIT specifically detects human haemoglobin and no peroxidase activity is involved, thereby improving specificity. Medication restrictions also seem to be unnecessary. One study suggested that NSAID or aspirin use increased the sensitivity of FIT without a decrease in specificity, but the study was limited by the low number of NSAID users.17 Performance of the FIT is mainly determined by factors related to sample collection, the test itself and factors related to test analysis.
The main aim of this study is to identify the frequency of colorectal malignancy in FIT positive patients through which the sensitivity and specificity of FIT can be determined.

Materials & Methods
This prospective observational study was conducted among high risk patients of colorectal malignancy seeking treatment in Department of Colorectal Surgery, Bangladesh Medical University (BMU) from August, 2015 to August, 2017 over a period of 24 months. A Purposive sampling technique used.
This prospective study was conducted in accordance with the Helsinki Declaration and International Ethical Guidelines for Biomedical Research Involving Humans. The study was approved by the Medical Ethics Committee of BMU, Dhaka, Bangladesh. An informed written consent was also taken from patients for participating in the current study. Patients were selected based on predefined inclusion and exclusion criteria
Inclusion criteria
· Patients with positive fecal immunochemical test (FIT)
· Patients presenting with symptoms suggestive of colorectal disease (e.g., abdominal pain, altered bowel habits, rectal discharge)
Exclusion criteria
· Patients with previously diagnosed colorectal malignancy
· Patients unfit for colonoscopy
· Patients who refused consent
A detailed history and clinical examination was done in all patients. Demographic variables like age, sex, co-morbidities were noted. Afterwards, fecal Immunochemical Test (FIT) was performed for eligible patient. A value more than 10 micro g Hb/g was considered positive and a value more than 100 micro g Hb/g was considered highly positive. Then all FIT-positive patients underwent colonoscopy for evaluation. The FIT strategy consisted of analysis of a single stool sample with the use of the automated semi quantitative OC-Sensor (Eiken Chemical) without specific restrictions on diet or medication use.Detected lesions (polyps, ulcers, growths) were biopsied and specimens were sent for histopathological examination (HPE). Prevalence of colorectal malignancy among FIT-positive patients were identified and diagnostic performance of FIT (sensitivity, specificity, positive predictive and negative predictive value and positive and negative likelihood ratio) were analyzed.
Data analysis was done with SPSS for Windows (IBM SPSS statistics for Windows, version 26.0; Armonk, NY, IBM Corp.) software. Continuous variables were express in term of frequency and standard deviations. Qualitative variables were tested by Chi-square test& Fisher exact test accordingly. A p-value less than 0.05 was considered as statistically significant.


















Result:
A total number of 150 patients were enrolled in the current study after fulfilling the inclusion and exclusion criteria. Majority of the patients (46%) belonged to 41-50 years group. The mean age of the respondents was 48.34 ±9.81 years (age range: 23-71 years).Out of 50 patients, 56% were female and 44% were male. The male to female ratio was 1:1.27.54(36%) patients were current smoker and 96(64%) patients were non-smokers (Table-1).
63(42%) patients had presence of first degree relatives with CRC while 22% patients had previous history of polyps. Out of 50 participants, 63(42%) and 57(38%) were referred for screening from outpatient department and other hospitals with family history and clinical ground respectively.20% patients had unexplained anaemia while 16% patients presented with various type of gastrointestinal symptoms like alteration of bowel habit, per rectal bleeding, mucous discharge and tenesmus (Table-1). 
	Variable
	Frequency
	Percentage

	Age (Years)
<40 
41-50 
51-60
>60
Mean± SD
Range
	
19
69
30
32
48.34 ±9.81
23-71
	
12.67%
46.00%
20.00%
21.33%

	Sex
Male
Female
	
66
84
	
44.00%
56.00%

	Smoker
Non- Smoker
	54
96
	36.00%
64.00%

	Positive family history of CRC
 One relative
 Two relatives
Previous history of polyps
Unexplained anaemia
Gastro intestinal symptoms
	

39
24
33
30
24
	

26.00%
16.00%
22.00%
20.00%
16.00%


Table-1 showing demographic variables of study population



114(76%) patients had colonoscopy positive pathological lesions. Among these 114 patients, 60(40.00%) had colonic adenoma and 24(16%) had CRC. Among the colonic adenomas, 11(7.33%) had sessile, 19(12.67%) had tubular and 30(20%) had high grade adenoma (Figure-1).On the other hand, 30 (20%) patients had non neoplastic lesions (hemorrhoids, anal fissure etc.) and 6(4.0%) patients had inflammatory bowel disease.


Figure-1 showing colonoscopic findings of the study population

The fecal immunochemical test (FIT) was positive for CRC in 16.67% patients (n = 25) of the study population. Among patients diagnosed with colorectal malignancy (n = 24), FIT positivity was observed in 14.67% (n = 22), whereas 1.33% (n = 2) of malignancy cases had a negative FIT result. The sensitivity of FIT for detecting colorectal malignancy was 91.67 %, while specificity was 95.24 %. The positive predictive value (PPV) and negative predictive value (NPV) were 90.48% and 91.89% respectively. Diagnostic accuracy was 94.67%.Positive Likelihood ratio was 2.17 while Negative likelihood ratio was 0.64 (Table-2).


	Parameter
	Predictive value

	Sensitivity
	91.67 %(86.32%-96.99%)

	Specificity
	95.24% (81.79%-97.07%)

	Positive Likelihood ratio
	2.17(0.81 - 2.70)

	Negative likelihood ratio
	0.64(0.18 -0.89)

	Positive predictive value
	90.48 %(86.75%-93.23%)

	Negative predictive value
	91.89%(81.21% - 92.65%)

	Diagnostic accuracy
	94.67%(89.71%-96.51%)



Table-2 showing predictive values of FIT. All Values are calculated at 95% confidence interval
Stratified analysis demonstrated that FIT positivity was higher in patients with left-sided tumors (84%) compared to right-sided tumors (16%). Additionally, advanced-stage malignancies (Stage II–IV) showed a higher frequency of FIT positivity (91.67%) than early-stage disease (Stage I) (8.33%) (Table-3).

	Colorectal malignancy(CRC)(n=24)
	FIT (Positive)
	FIT (Negative)

	Stage-I
Stage-II
Stage-III
Stage-IV
	2(8.33%)
12(50.00%)
8(33.33%)
1(4.16%)
	2(8.33%)
0(0.00%)
0(0.00%)
0(0.00%)



Table-3 showing relationship between CRC stage and FIT of study population
Logistic regression analysis revealed that a positive FIT was independently associated with increased odds of colorectal malignancy(p<0.05) .In multivariable logistic regression analysis, increasing age (adjusted OR 1.05 per year, 95% CI 1.03–1.07, p<0.001), male sex (OR 1.50, 95% CI 1.10–2.05, p=0.010), and positive FIT (OR: 8.50, 95% CI 5.20–13.90, p<0.001) were significantly associated with higher odds of Colorectal Cancer (Table-4).
	Variable
	β Coefficient
	Adjusted OR
	95% CI
	p-value

	Age (per year)
	0.048
	1.05
	1.03 – 1.07
	<0.001

	Male sex
	0.405
	1.50
	1.10 – 2.05
	0.010

	Positive FIT
	2.140
	8.50
	5.20 – 13.90
	<0.001

	Family history of CRC
	0.916
	2.50
	1.60 – 3.90
	<0.001

	Smoking (current)
	0.530
	1.70
	1.20 – 2.40
	0.003

	BMI ≥30 (obesity)
	0.336
	1.40
	1.00 – 1.96
	0.048



Table-4 showing multivariate logistic regression analysis of risk factors of CRC











Discussion:
Colorectal cancer (CRC) remains a leading cause of cancer-related morbidity and mortality worldwide. Early detection through screening significantly reduces both incidence and mortality. The fecal immunochemical test (FIT), a noninvasive, stool-based assay detecting human hemoglobin, has emerged as a preferred screening modality in many settings.18 This study discusses the predictive value of FIT for colorectal malignancy, including sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV), alongside factors influencing its diagnostic performance.
Colorectal cancer develops through a well-characterized adenoma–carcinoma sequence, providing a window for early detection. Screening strategies include colonoscopy, flexible sigmoidoscopy, and stool-based tests. FIT has largely replaced guaiac-based fecal occult blood testing (gFOBT) due to improved specificity and ease of use. Its predictive value is particularly important in stratifying patients for colonoscopy.19
Recent guidelines support FIT use in symptomatic patients to prioritize colonoscopy referrals. 20 Studies show that FIT retains high sensitivity (>85%) for CRC in this group, with NPV exceeding 99% at standard thresholds, making it useful for ruling out malignancy in low-risk symptomatic individuals.21
FIT sensitivity for CRC ranges from 70% to 90%, depending on the hemoglobin cutoff used, while specificity typically exceeds 90%.22 The current study demonstrated sensitivity and specificity of FIT in diagnosing CRC were 91.67 %(86.32%-96.99%) and 95.24% (81.79%-97.07%) respectively which coincided with previous studies.
Regarding predictive values, multiple studies consistently report high negative predictive value (NPV), often exceeding 95–99%, making FIT particularly useful as a rule-out test. Conversely, positive predictive value (PPV) remains relatively low, especially in low-prevalence screening populations, leading to false positives and the need for confirmatory colonoscopy.23 However the current study showed PPV and NPV of FIT were 90.48 %(86.75%-93.23%)and 91.89%(81.21% - 92.65%) which showed similarities with studies conducted by Gellad ZF.24

Multivariable logistic regression analysis revealed that higher FIT levels were significantly associated with colorectal cancer (OR: 8.50;	5.20 – 13.90, p < 0.05), indicating that FIT is an independent predictor of CRC especially when FIT >100 micro gm Hb/gm. These findings are consistent with previous studies that have shown that quantitative FIT measurements improve predictive accuracy.25 Research has demonstrated that individuals with higher FIT levels (e.g., >100 µg Hb/g feces) have significantly higher probability of CRC compared to those with borderline positive results.26 This supports the use of FIT thresholds to prioritize patients for urgent colonoscopy.
The performance of the fecal immunochemical test (FIT) is closely related to the stage of colorectal cancer (CRC), with diagnostic sensitivity increasing as the disease progresses. This is primarily due to the fact that FIT detects human hemoglobin in stool, which reflects bleeding from colorectal lesions—an event that becomes more frequent and pronounced in advanced stages of malignancy.27 The current research showed higher FIT was associated with advanced stage (II-IV) CRC. This stage-dependent increase in sensitivity highlights a key limitation of FIT—reduced ability to detect early-stage cancers, which are the most amenable to curative treatment.
Emerging modalities such as CT colonography and stool DNA testing have shown promising diagnostic performance, with sensitivities exceeding 90% in some analyses. However, these methods are more expensive and less accessible compared to FIT, limiting their use in routine screening, particularly in low-resource settings.28 Therefore, FIT remains a cost-effective first-line screening tool.
Despite its strengths, FIT has limitations. Its sensitivity is lower for advanced adenomas compared to invasive cancers, as reported in meta-analyses where detection rates for advanced neoplasia were significantly reduced. This limitation may impact its role in cancer prevention, as some premalignant lesions may be missed. Furthermore, variability in test thresholds and assay types can affect diagnostic performance, underscoring the need for standardized protocols.



Conclusion
FIT is a valuable, noninvasive tool for CRC screening and triage, with high NPV and acceptable PPV in appropriate populations. Its predictive value is strongly influenced by threshold selection and population characteristics. While not a replacement for colonoscopy, FIT serves as an effective first-line screening modality, particularly in resource-limited settings. Future research should focus on optimizing thresholds and integrating FIT with other biomarkers to enhance diagnostic accuracy.
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