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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:
Gastrointestinal bleeding disorders, particularly those affecting the colorectum, constitute a significant global public health concern. Occult gastrointestinal bleeding represents the most prevalent form of such disorders and typically manifests as iron deficiency anaemia or the presence of occult blood in the stool. A wide spectrum of conditions may underlie occult faecal blood, including intestinal polyps greater than 1 cm in size, diverticular disease, ischaemic colitis, anal fissures, internal haemorrhoids, and infectious aetiologies such as amoebiasis, ascariasis, hookworm infestation, and tuberculosis. In addition, malignant and inflammatory conditions, including colorectal carcinoma, lymphoma, and inflammatory bowel disease, are important contributors. Among these, colorectal cancer (CRC) is of particular clinical significance owing to its high incidence and associated mortality.
Colorectal cancer is the third most commonly diagnosed malignancy worldwide, with approximately one million new cases and half a million deaths reported annually. It represents the second leading cause of cancer-related mortality when both sexes are considered together, following lung cancer. In response to this substantial disease burden, several expert bodies advocate routine screening for CRC and advanced adenomatous lesions among average-risk individuals. Consequently, population-based screening programmes have been implemented in numerous countries.
Despite these efforts, approximately 80% of colorectal cancers are diagnosed at an advanced stage, by which time the malignancy has extended beyond the bowel wall. As a result, the overall five-year survival rate remains suboptimal, generally below 40%. Early detection through systematic screening is therefore critical to improving patient outcomes. Evidence indicates that early-stage colonic malignancies account for a notable proportion of lesions identified in asymptomatic individuals undergoing screening. Over the past two decades, robust data from randomised controlled trials and case–control studies have consistently demonstrated that colorectal cancer screening significantly reduces disease-specific mortality, with participation in screening programmes associated with an approximate 50% reduction in mortality.
The European Council has recommended that organised, quality-assured screening programmes be offered to individuals aged 50–74 years. The progression from normal colonic epithelium to adenomatous polyps, high-grade dysplasia, and ultimately invasive carcinoma is typically protracted, often spanning 10 to 15 years. This extended natural history provides a valuable window for early detection and intervention, thereby enhancing clinical outcomes.
In addition to reducing mortality through earlier diagnosis, screening of asymptomatic individuals may also decrease the incidence of colorectal cancer by facilitating the identification and removal of premalignant adenomatous polyps. Substantial evidence indicates that polypectomy can reduce colorectal cancer incidence by approximately 76–90%. However, some uncertainty remains regarding the extent to which population-wide screening and subsequent polyp removal translate into long-term reductions in overall disease incidence.
Non-invasive screening modalities for colorectal cancer include faecal occult blood testing (FOBT) and faecal immunochemical testing (FIT). These approaches play a pivotal role not only in the early detection of malignancy but also in improving patient prognosis. Among available methods, FOBT has historically been the most widely utilised and has demonstrated a reduction in colorectal cancer mortality across several large randomised trials. Nevertheless, its diagnostic performance is modest, with relatively low sensitivity for advanced adenomas, early-stage CRC, and advanced colorectal neoplasia, despite maintaining high specificity.
More recent evidence suggests that FIT offers superior sensitivity compared with traditional FOBT, while maintaining acceptable specificity and providing greater convenience for patients. FIT is capable of detecting lower concentrations of blood in stool samples and is associated with improved diagnostic accuracy. Furthermore, it offers several practical advantages, including suitability for automation, the ability to adjust threshold values for test positivity, and enhanced cost-effectiveness. By reducing unnecessary referrals for colonoscopy, FIT-based screening programmes may represent a more efficient alternative to colonoscopy-centred strategies.
FIT typically detects human globin using specific antibodies, often through enzyme-linked immunosorbent assay (ELISA) techniques, although alternative targets such as haemoglobin–haptoglobin complexes may also be assessed. As globin derived from proximal gastrointestinal bleeding is degraded during intestinal transit, FIT demonstrates increased specificity for bleeding originating from the distal gastrointestinal tract. Unlike guaiac-based FOBT, FIT does not require dietary or medication restrictions, as it specifically identifies human haemoglobin without reliance on peroxidase activity, thereby enhancing specificity and patient compliance. Certain studies have suggested that the use of non-steroidal anti-inflammatory drugs or aspirin may increase test sensitivity without compromising specificity, although these findings require further validation. The overall performance of FIT is influenced by multiple factors, including sample collection procedures, assay characteristics, and analytical protocols.
The primary objective of the present study is to determine the frequency of colorectal malignancy among individuals with positive FIT results, thereby enabling an assessment of the sensitivity and specificity of FIT as a screening modality for colorectal cancer.

Materials & Methods:
This prospective observational study was conducted among high-risk patients with suspected colorectal malignancy who sought care at the Department of Colorectal Surgery, Bangladesh Medical University (BMU), Dhaka, between August 2015 and August 2017, over a total duration of 24 months. Participants were recruited using a consecutive sampling technique to minimise selection bias and ensure systematic inclusion.
The study was undertaken in accordance with the principles outlined in the Declaration of Helsinki and the International Ethical Guidelines for Biomedical Research Involving Human Subjects. Ethical approval was obtained from the Medical Ethics Committee of BMU, Dhaka, Bangladesh. Written informed consent was obtained from all participants prior to enrolment in the study. Eligibility for inclusion was determined based on predefined inclusion and exclusion criteria.
Inclusion criteria
· Adult patients (aged ≥18 years)
· Patients with positive fecal immunochemical test (FIT)
· Patients presenting with symptoms suggestive of colorectal disease (e.g., abdominal pain, altered bowel habits, rectal discharge etc.)
Exclusion criteria
· Patients with previously diagnosed colorectal malignancy
· Patients unfit for colonoscopy
· Recent colorectal surgery
· Patients who refused consent
A comprehensive clinical history and thorough physical examination were undertaken for all participants. Demographic characteristics, including age, sex, and the presence of co-morbid conditions, were systematically recorded. Subsequently, eligible patients underwent faecal immunochemical testing (FIT). A threshold value exceeding 10 µg haemoglobin (Hb)/g of stool was considered indicative of a positive result, while values greater than 100 µg Hb/g were categorised as highly positive. The FIT protocol involved the analysis of a single stool specimen using the automated semi-quantitative OC-Sensor system (Eiken Chemical), without imposing specific dietary or medication restrictions. All participants subsequently underwent colonoscopic evaluation irrespective of their FIT results, with colonoscopy serving as the reference standard for the diagnosis of colorectal cancer (CRC). Colonoscopic findings were meticulously documented, and any suspicious lesions identified during the procedure were biopsied and submitted for histopathological examination to confirm the presence of malignancy. The outcomes of colonoscopy and histopathology were then compared with FIT results to evaluate the diagnostic performance of FIT, including its sensitivity, specificity, positive predictive value, negative predictive value, and positive and negative likelihood ratios in the detection of CRC. Statistical analysis was performed using SPSS for Windows (IBM SPSS Statistics for Windows, version 26.0; Armonk, NY: IBM Corp.). Continuous variables were expressed as frequencies and standard deviations where appropriate. Categorical variables were analysed using the chi-square test or Fisher’s exact test, as applicable. A p-value of less than 0.05 was considered to indicate statistical significance.

[bookmark: _GoBack]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  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  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  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  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  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 Harnan S et al.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 the sensitivity of Fit is lower for advanced adenomas compared to invasive cancers, as reported in meta-analyses where detection rates for advanced neoplasia were significantly reduced by FIT. This issue 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.
The current study had some limitations. It was a single centre study over a short period of time. Besides, sample size was small to draw a strong conclusion. Further large scale multi centre study should be conducted to obtain better results.


Conclusion:
In this single-centre prospective study, the faecal immunochemical test (FIT) demonstrated high sensitivity and an excellent negative predictive value for the detection of colorectal malignancy, supporting its role as an effective non-invasive screening and triage tool. Overall, FIT represents a cost-effective and practical approach for early detection and risk stratification of colorectal malignancy, 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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