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Data on diagnostic performance of FIT in real-life screening 

settings is increasingly available from FIT-based organized screening 

programs. These programs enable quantification of positive predic- 

tive values for CRC and its precursors for the specific positivity 

threshold employed in the program from the results of the colono- 

scopies following positive FITs. 8-11 Along with quantitative FIT 

results, these colonoscopy results also enable quantification of PPVs 

for potential alternative, higher FIT cutoffs. However, PPVs for 

lower FIT positivity thresholds or absolute values of sensitivity and 

specificity for any positivity threshold cannot be determined from 

such programs due to the lack of colonoscopies among participants 

below the program’s specific positivity threshold. 

The evidence base for diagnostic performance of FITs is even 

more limited for CRC screening at younger ages, 12-14 which has 

become of increasing interest and relevance due to a concerning rise 

in CRC incidence at prescreening ages that has been observed in 

recent years in many countries. 15 , 16 The aim of this study was to 

provide a comprehensive evaluation of key diagnostic performance 

parameters of a quantitative FIT in a German cohort of screen- 

ing participants who underwent screening colonoscopy as a primary 

screening exam below the age of 55. 

Methods 

Study Population 

Study participants were recruited between 2008 and 2020 as 

part of the BLITZ (Begleitende Evaluierung innovativer Testver- 

fahren zur Darmkrebs-Früherkennung) study, an ongoing study 

among participants of screening colonoscopy, which has been 

offered as a primary screening examination in Germany since 

2002. Most screening colonoscopies were performed in the outpa- 

tient setting under strict rules of quality control by certified 

gastroenterologists. The BLITZ study is conducted by the German 

Cancer Research Center in cooperation with gastroenterology 

practices in southern Germany. More detailed information on 

the BLITZ study has been reported previously. 17 The study 

protocol is registered with the German Clinical Trials Regis- 

ter (DRKS00008737). The study was approved by the ethics 

committee of the Heidelberg University (178/2005), the State 

Chamber of Physicians of Baden-Wuerttemberg (M118-05-f ), 

Saarland (217/13), Rhineland-Palatinate (837.047.06(5145)), and 

Hesse (MC 254/2007). Informed written consent was obtained 

from all study participants. 

Sample and Data Collection 

Participants completed a standardized questionnaire that inquired 

about their sociodemographic background and lifestyle habits. 

Colonoscopy and pathology report data were extracted indepen- 

dently by 2 trained research assistants who were blinded to question- 

naire responses and FIT results. Colonoscopy results were catego- 

rized according to the most advanced findings: CRC, advanced 

adenoma, sessile serrated polyp ≥ 1 cm, nonadvanced adenoma, 

other, or no finding. Adenomas with at least one of the following 

features were defined as advanced: ≥ 1 cm in size, tubulovillous 

or villous components, or high-grade dysplasia. Participants having 

advanced adenomas or sessile serrated polyps ≥ 1 cm as the most 

advanced finding were classified as having advanced precancerous 

lesions (APCL). For analytical purposes, we defined the primary 

outcome as advanced neoplasia (AN), which encompassed both 

CRC and APCL. 

Stool collection and sampling have previously been described 

in detail elsewhere. 18 In short, stool samples were collected prior 

to bowel preparation for subsequent colonoscopy without any 

dietary restrictions. During the recruitment period for this analy- 

sis, the same quantitative FIT (FOB Gold, Sentinel Diagnostics, 

Milan, Italy) was applied. Stool samples collected between 2008 

and 2012 were collected in specimen containers and frozen until 

delivery to the laboratory. Stool samples collected after 2012 were 

collected directly in FIT tubes and sent in for Hb measurements. 

Both methods were previously shown to yield comparable results. 19 

Samples were analyzed at an external laboratory (Labor Limbach, 

Heidelberg, Germany) by trained personnel, blinded to colonoscopy 

results, on the Abbott Architect c8000 (Abbott Diagnostics, Abbott 

Park, IL). Median time from sample collection to analysis was 3 

days (interquartile range: 2-5 days). Measured fecal Hb concentra- 

tions (ng Hb/mL Buffer) were converted to µg Hb/g stool before 

analysis to ensure comparability among studies. 20 

Statistical Analysis 
We included participants aged 55 years and younger for all subse- 

quent analyses. Prevalence and distribution of AN were determined 

within different concentration ranges of fecal Hb, both in the entire 

study population and separately for men and women. Sensitivity, 

specificity, PPVs and NPVs, along with corresponding 95% confi- 

dence intervals (CI), were calculated for several cutoffs of measured 

fecal Hb concentrations (2, 4, 6, 8, 9, 10, 12, 17, 20, 30, 50, 

and 100 µg/g). Diagnostic discrimination of fecal Hb measured 

by FIT was assessed using receiver operating characteristic analy- 

sis, and the area under the curve (AUC) with the corresponding 

95% CI was calculated. Exploratory associations of sociodemo- 

graphic and lifestyle factors with FIT positivity ( ≥ 17 µg Hb/g 

stool) were performed, whose results are presented as crude preva- 

lence ratios and 95% CIs. All statistical analyses were performed 

using R software v. 4.1.2 (R Foundation for Statistical Computing). 

Results 

Of 2373 study participants aged 55 years or younger, 1971 had 

available FIT results ( Figure 1 ). A total of 247 individuals were 

excluded due to a history of CRC or inflammatory bowel disease 

(n = 29), previous colonoscopy within 5 years (n = 146), undefined 

polyps (n = 58), or FIT sample submission after colonoscopy 

(n = 14), resulting in 1724 eligible participants. Among the 1724 

participants, slightly more than half were women (51.2%, n = 882). 

The mean age was 52.5 years, with most participants (79.6%) being 

between 51 and 55 years of age, whereas 20.5% were 50 years or 

younger. Overall, 139 participants (8.1%) were diagnosed with AN. 

Mean fecal Hb levels were considerably higher among participants 

with advanced colorectal neoplasia ( Table 1 ). 

Table 2 shows the distribution of measured fecal Hb levels across 

the study population and corresponding prevalences of advanced 

colorectal neoplasia determined by colonoscopy. In this cohort, Hb 

concentrations remained below the limit of detection (1.7 µg/g) in 

678 participants (39.3%). Overall, 88.5% (n = 1525) of partic- 
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Figure 1 Flow chart of participant selection. 

ipants demonstrated fecal Hb levels lower than 10 µg/g, while 

fewer than 3% (n = 43) exceeded 100 µg/g. Among all individ- 

uals, 133 (7.7%) had concentrations above 17 µg/g, their results 

would be considered positive based on the cutoff recommended by 

the manufacturer. Notably, the prevalence of AN increased with 

rising fecal Hb levels, showing a marked increase in AN preva- 

lence for Hb concentrations already in the upper range of negative 

FIT results (between 8 and 17 µg/g). Observed prevalence of AN 

was higher among men (n = 85) compared to women (n = 54), 

whereas the distribution of measured Hb concentrations was 

comparable. 

Different metrics of diagnostic performance at selected FIT 

cutoffs for the presence of advanced colorectal neoplasia are shown 

in Table 3 . At the manufacturer-recommended threshold of 17 

µg/g stool the positivity rate was 7.7%, with a sensitivity of 26.6% 

(95% CI, 20.0-34.5), specificity of 94.0% (95% CI, 92.7-95.1), 

a PPV of 28.0% (95% CI, 21.1-36.2), and a NPV of 93.6% 

(95% CI, 92.3-94.7). As the fecal Hb concentration cutoff was 

incrementally increased from 2 to 100 µg/g, the percentage of 

positive tests decreased substantially, dropping from 59.4% to 2.4%. 

This change was accompanied by a reduction in sensitivity, which 

declined from 69.8% (95% CI, 61.7-76.8) to 12.2% (95% CI, 

7.8-18.7). Conversely, the specificity of the test improved substan- 

tially, rising from 41.5% (95% CI, 39.1-44.0) to 98.4% (95% CI, 

97.7-98.9) at the highest threshold. Parallel to these changes, the 

PPV rose from 9.5% (95% CI, 7.8-11.4) at the lowest threshold 

to 40.5% (95% CI, 27.0-55.5) at the highest. The NPV remained 

relatively stable across the range of cutoffs, only slightly decreasing 

from 94.0% (95% CI, 92.0-95.5) to 92.7% (95% CI, 91.4-93.9). 

When compared to the default threshold, lowering the threshold to 

10 µg/g increased sensitivity by 8.7 percentage points, with speci- 

ficity decreasing by only 3.4 points. Further reductions to 9 or 
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Table 1 Study Population Characteristics 

Variable 
Total 

(N = 1724) 
No AN 

(N = 1585) 
AN 

(N = 139) 

Sex Women 882 (51.2%) 828 (52.2%) 54 (38.8%) 

Men 840 (48.7%) 755 (47.6%) 85 (61.2%) 

Missing 2 (0.1%) 2 (0.1%) 0 (0%) 

Age Mean (SD) 52.5 (4.26) 52.5 (4.32) 52.8 (3.58) 

Median (Min, Max) 55.0 (22.0, 55.0) 55.0 (22.0, 55.0) 54.0 (32.0, 55.0) 

Age categories ≤45 years 113 (6.6%) 106 (6.7%) 7 (5.0%) 

46- ≤50 years 239 (13.9%) 225 (14.2%) 14 (10.1%) 

51- ≤55 years 1372 (79.6%) 1254 (79.1%) 118 (84.9%) 

Concentration of fecal 

hemoglobin by FIT 

Mean (SD) 8.64 (24.5) 6.89 (19.2) 28.6 (52.9) 

Median (Min, Max) 3.23 (0, 333) 3.06 (0, 292) 5.61 (0, 333) 

Most advanced finding at 

screening colonoscopy 

Colorectal cancer 5 (0.3%) 5 (3.6%) 

Advanced adenoma 134 (7.8%) 134 (96.4%) 

Nonadvanced adenoma 291 (16.9%) 291 (18.4%) 

Hyperplastic polyp 175 (10.1%) 175 (11.0%) 

No finding 1119 (64.9%) 1119 (70.6%) 

Abbreviations: AN = advanced neoplasia; FIT = fecal immunochemical tests; min = minimum; max = maximum; SD = standard deviation. 

8 µg/g increased sensitivity by 12.2 and 13.7 points, respectively, 

while specificity dropped by 5.1 and 6.8 points. 

At the positivity threshold recommended by the manufacturer, 

we observed a higher positivity rate (8.4% vs. 6.9%), sensitivity 

(29.4% vs. 22.2%), and PPV (35.2% vs. 19.7%) among men than 

among women. By contrast, specificity was very similar in both 

sexes, and the NPV was higher in women than in men (94.9% vs. 

92.2%). Throughout the range of evaluated thresholds over 4 µg/g, 

men consistently showed a higher positivity rate, sensitivity, and 

PPV compared to women ( Table 4 ). Conversely, women exhib- 

ited slightly higher NPVs for most thresholds. Continuous perfor- 

mance metrics stratified by sex are displayed in Supplemental Figure 

1. Fecal Hb concentration showed an AUC of 0.637 (95% CI, 

0.582-0.692) for the detection of AN (Supplemental Figure 2). 

Exploratory associations between participant characteristics and FIT 

positivity are presented in Supplemental Table 1. 

Discussion 

In this study, we provide a comprehensive assessment of fecal 

Hb concentrations and their association with detection of advanced 

colorectal neoplasia in an average-risk screening population aged 

55 years or younger. We further assessed sensitivity, specificity, and 

predictive values for fecal Hb levels in association with presence of 

advanced colorectal neoplasia at a variety of thresholds. We observed 

higher prevalence of AN with rising Hb concentrations and a 

strong increase in prevalence of AN well below the manufacturer- 

recommended cutoff (17 µg/g), ie, between Hb levels of 8 and 

17 µg/g. Furthermore, we observed a higher prevalence of AN 

among men along with higher sensitivity and PPV across the inves- 

tigated range of Hb, whereas sex differences in specificity and NPV 

remained small. 

In recent decades, the epidemiological landscape of CRC 

has shifted, with a notable decrease in incidence among older 

populations in countries with successfully implemented screening 

programs, contrasting with an emerging rise in younger cohorts. 16 

Nevertheless, in absolute terms, the incidence in younger individu- 

als remains low. 21 Therefore, the applicability and, consequently, the 

benefit of extending current screening protocols, which were primar- 

ily designed for older individuals, to younger age groups requires 

careful evaluation. Among potential screening tests for younger ages, 

FIT appears to be a particularly appealing option due to its nonin- 

vasive nature and the low per-test costs. 22 

Our study extends previous research by evaluating diagnostic 

performance of FIT for detection of AN at multiple thresholds 

in a cohort aged 55 years or younger. Cutoff-specific sensitivi- 

ties and specificities in our study closely mirrored those previ- 

ously reported for older participants of screening colonoscopy in 

Germany, 23 suggesting broadly comparable diagnostic discrimina- 

tion in the present study population. Moreover, we observed, in 

line with previous studies including older age groups, a consider- 

ably increased prevalence of AN already in the upper range of FIT- 

negative results (8-17 µg/g) compared to lower range values 23 and 

larger tradeoffs for sensitivity and specificity for very low thresh- 

olds. 24-26 Our results suggest that sex-specific differences in FIT 

performance, previously reported in older cohorts, 27-29 are also 

present among adults aged 55 years or younger. Whether and to 

what extent such sex differences may warrant sex-specific screening 

recommendations would need to be evaluated in further research, 

including comprehensive cost-effectiveness analyses, for which our 

results may provide valuable input data. 

While using FITs as dichotomous tests with fixed, uniform cutoffs 

offer practical advantages for large-scale screening programs, our 

results suggest that the use of quantitative information from FIT 
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Table 2 Prevalence of Advanced Neoplasia According to Fecal Hemoglobin Concentrations for All Participants and Stratified by Sex 

All Participants Men Women 

Test 
Result 

Fecal 
Hemoglobin 

(µg/g) 

Total AN Total AN Total AN 

N = 1724 col % N = 139 Prevalence 
% (95% CI) 

N = 840 col % N = 85 Prevalence 
% (95% CI) 

N = 882 col % N = 54 Prevalence % 

(95% CI) 

Negative a 

(n = 1591) 

< 1.7 678 39.3 42 6 (4-8) 315 37.5 26 8 (5-11) 363 41.2 16 4 (2-7) 

1.7- < 8 787 45.6 41 5 (4-7) 381 45.4 24 6 (4-9) 404 45.8 17 4 (2-6) 

8- < 17 126 7.3 19 15 (9-21) 73 8.7 10 14 (6-22) 53 6.0 9 17 (7-27) 

Positive a 

(n = 133) 

17- < 50 63 3.7 11 17 (8-27) 28 3.3 5 18 (4-32) 35 4.0 6 17 (5-30) 

> 50 70 4.1 26 37 (26-48) 43 5.1 20 47 (32-61) 27 3.1 6 22 (7-38) 

Alternative categorization 

< 1.7 678 39.3 42 6 (4-8) 315 37.5 26 8 (5-11) 363 41.2 16 4 (2-7) 

1.7- < 5 462 26.8 22 5 (3-7) 231 27.5 12 5 (2-8) 230 26.1 10 4 (2-7) 

5- < 10 385 22.3 26 7 (4-9) 181 21.5 14 8 (4-12) 203 23 12 6 (3-9) 

10- < 20 78 4.5 15 19 (10-28) 48 5.7 9 19 (8-30) 30 3.4 6 20 (6-34) 

20- < 50 51 3.0 8 16 (6-26) 22 2.6 4 18 (2-34) 29 3.3 4 14 (1-26) 

50- < 100 27 1.6 8 30 (12-47) 19 2.3 7 37 (15-59) 8 0.9 1 13 (0-35) 

> 100 43 2.5 18 42 (27-57) 24 2.9 13 54 (34-74) 19 2.2 5 26 (7-46) 

Abbreviations: AN = advanced neoplasia; CI = confidence interval; col% = column percentage. 
a Test cutoff (17 µg Hb/g stool) recommended by the manufacturer (Sentinel Diagnostics, Milano, Italy). 
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Table 3 Diagnostic Performance Measures for FIT Performance at Various Fecal Hemoglobin Concentration Thresholds 

Cutoff µg/g 
Positivity 

(%) 
Sensitivity 
(95% CI) 

Specificity 
(95% CI) 

PPV 
(95% CI) 

NPV 
(95% CI) 

2 59.4 69.8 (61.7-76.8) 41.5 (39.1-44.0) 9.5 (7.8-11.4) 94.0 (92.0-95.5) 

4 43.5 61.2 (52.9-68.8) 58.0 (55.6-60.5) 11.3 (9.3-13.8) 94.5 (92.8-95.7) 

6 24.2 44.6 (36.6-52.9) 77.5 (75.4-79.5) 14.8 (11.7-18.6) 94.1 (92.7-95.3) 

8 15.0 40.3 (32.5-48.6) 87.2 (85.5-88.7) 21.6 (17.0-27.0) 94.3 (93.0-95.4) 

9 13.3 38.8 (31.2-47.1) 88.9 (87.3-90.3) 23.5 (18.5-29.4) 94.3 (93.0-95.4) 

10 11.5 35.3 (27.8-43.5) 90.6 (89.1-91.9) 24.7 (19.3-31.2) 94.1 (92.8-95.2) 

12 9.8 32.4 (25.2-40.5) 92.2 (90.8-93.4) 26.6 (20.5-33.8) 94.0 (92.7-95.0) 

17 a 7.7 26.6 (20.0-34.5) 94.0 (92.7-95.1) 28.0 (21.1-36.2) 93.6 (92.3-94.7) 

20 7.0 24.5 (18.1-32.2) 94.5 (93.3-95.5) 28.1 (20.9-36.7) 93.4 (92.1-94.6) 

30 5.5 20.9 (14.9-28.4) 95.9 (94.8-96.8) 30.9 (22.4-40.8) 93.3 (91.9-94.4) 

50 4.1 18.7 (13.1-26.0) 97.2 (96.3-97.9) 37.1 (26.8-48.9) 93.2 (91.8-94.3) 

100 2.4 12.2 (7.8-18.7) 98.4 (97.7-98.9) 40.5 (27.0-55.5) 92.7 (91.4-93.9) 

Abbreviations: CI = confidence interval; FIT = fecal immunochemical tests; NPV = negative predictive value; PPV = positive predictive value. 
a Test cutoff recommended by the manufacturer (Sentinel Diagnostics, Milano, Italy). 

Table 4 Diagnostic Performance Measures for FIT Performance at Various Fecal Hemoglobin Concentration Thresholds, Stratified 
by Sex 

Cutoff 
µg/g 

Positivity 
(%) 

Sensitivity 
(95% CI) 

Specificity (95% CI) PPV (95% CI) NPV (95% CI) 

Women 

2 57.5 70.4 (57.2-80.9) 43.2 (39.9-46.6) 7.5 (5.5-10.1) 95.7 (93.2-97.3) 

4 43.1 61.1 (47.8-73.0) 58.0 (54.6-61.3) 8.7 (6.2-11.9) 95.8 (93.7-97.2) 

6 22.9 42.6 (30.3-55.8) 78.4 (75.5-81.1) 11.4 (7.7-16.5) 95.4 (93.6-96.8) 

8 13.0 38.9 (27.0-52.2) 88.6 (86.3-90.6) 18.3 (12.3-26.3) 95.7 (94.0-96.9) 

9 11.5 37.0 (25.4-50.4) 90.1 (87.9-91.9) 19.6 (13.1-28.4) 95.6 (94.0-96.9) 

10 9.7 29.6 (19.1-42.8) 91.5 (89.5-93.3) 18.6 (11.8-28.1) 95.2 (93.5-96.5) 

12 8.5 25.9 (16.1-38.9) 92.6 (90.6-94.2) 18.7 (11.5-28.9) 95.0 (93.3-96.3) 

17 a 6.9 22.2 (13.2-34.9) 94.1 (92.3-95.5) 19.7 (11.6-31.3) 94.9 (93.2-96.2) 

20 6.3 18.5 (10.4-30.8) 94.4 (92.7-95.8) 17.9 (10.0-29.8) 94.7 (92.9-96.0) 

30 4.2 13.0 (6.4-24.4) 96.4 (94.9-97.5) 18.9 (9.5-34.2) 94.4 (92.7-95.8) 

50 3.1 11.1 (5.2-22.2) 97.5 (96.2-98.3) 22.2 (10.6-40.8) 94.4 (92.6-95.7) 

100 2.1 9.3 (4.0-19.9) 98.3 (97.2-99.0) 26.3 (11.8-48.8) 94.3 (92.6-95.7) 

Men 

2 61.0 69.4 (59.0-78.2) 39.7 (36.3-43.3) 11.5 (9.0-14.5) 92.0 (88.6-94.5) 

4 43.6 61.2 (50.5-70.8) 58.3 (54.7-61.7) 14.2 (11.0-18.1) 93.0 (90.4-95.0) 

6 25.7 45.9 (35.7-56.4) 76.6 (73.4-79.4) 18.1 (13.5-23.7) 92.6 (90.3-94.4) 

8 17.1 41.2 (31.3-51.8) 85.6 (82.9-87.9) 24.3 (18.0-31.9) 92.8 (90.7-94.5) 

9 15.2 40.0 (30.2-50.6) 87.5 (85.0-89.7) 26.6 (19.7-34.8) 92.8 (90.7-94.5) 

10 13.3 38.8 (29.2-49.5) 89.5 (87.1-91.5) 29.5 (21.8-38.5) 92.9 (90.8-94.5) 

12 11.2 36.5 (27.0-47.1) 91.7 (89.5-93.4) 33.0 (24.3-43.0) 92.8 (90.7-94.4) 

17 a 8.4 29.4 (20.8-39.8) 93.9 (92.0-95.4) 35.2 (25.1-46.8) 92.2 (90.1-93.9) 

20 7.7 28.2 (19.8-38.6) 94.6 (92.7-96.0) 36.9 (26.2-49.1) 92.1 (90.0-93.8) 

30 6.8 25.9 (17.8-36.1) 95.4 (93.6-96.6) 38.6 (27.1-51.6) 92.0 (89.8-93.7) 

50 5.1 23.5 (15.8-33.6) 97.0 (95.5-98.0) 46.5 (32.5-61.1) 91.8 (89.7-93.5) 

100 2.7 14.1 (8.3-23.1) 98.5 (97.4-99.2) 52.2 (33.0-70.8) 91.1 (88.9-92.8) 

Abbreviations: CI = confidence interval; FIT = fecal immunochemical tests; NPV = negative predictive value; PPV = positive predictive value. 
a Test cutoff recommended by the manufacturer (Sentinel Diagnostics, Milano, Italy). 
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measurements may enable more refined, personalized screening 

approaches. For example, our results suggest that individuals aged 

55 years and younger with higher “negative” Hb levels, who exhibit 

substantially increased likelihood of advanced colorectal neopla- 

sia compared to those with low levels, may benefit from shorter 

screening intervals. By contrast, screening intervals might poten- 

tially be prolonged among the vast majority of participants with 

very low fecal Hb concentrations, which may help to reduce unnec- 

essary colonoscopies through lowering false positive rates and save 

colonoscopy resources for those at higher risk. 

Our study offers several notable strengths. First, it is one of the 

few studies in which all participants, ie, both FIT-positive and FIT- 

negative participants, underwent colonoscopy, which allowed evalu- 

ation of absolute values of diagnostic performance across the entire 

range of fecal Hb concentrations. Second, by calculating perfor- 

mance estimates across a range of FIT cutoffs rather than relying on 

a single threshold, our study offers a more comprehensive view of 

the sensitivity-specificity tradeoffs, supporting the identification of 

optimal screening thresholds in different screening contexts. Finally, 

we examined sex-specific differences, providing insights into poten- 

tial disparities in FIT performance between men and women within 

this age group. Despite these advantages, the study also has some 

important limitations. Despite the overall large sample size and 

number of cases with AN, the number of CRC cases in this young 

screening population was too small to derive reliable estimates of 

diagnostic performance parameters for this outcome. Furthermore, 

although our study population was restricted to screening partici- 

pants up to 55 years of age, the number of participants below age 

50 was rather small, which limited possibilities to conduct more 

detailed age-specific analyses. The use of one FIT brand restricts 

the generalizability of our findings to other FIT manufacturers, as 

test performance may vary among different manufacturers. 17 , 29 , 30 

Moreover, as most participants were aged 50 to 55 years, the preci- 

sion and generalizability of our findings are greatest for this age 

group, whereas evidence for substantially younger adults remains 

more limited. Our predominantly white study population limits the 

applicability of the results to more diverse groups. Finally, our cross- 

sectional design precludes assessment of long-term outcomes, such 

as progression from early to advanced lesions over time. 

Conclusion 

Despite its limitations, our study provides valuable insights 

into the performance of FIT for detecting advanced colorectal 

neoplasia in younger populations. Notably, cutoff-specific sensi- 

tivity and specificity estimates in individuals aged 55 years and 

younger closely mirrored those reported for established screening- 

age cohorts, suggesting broadly comparable diagnostic discrimina- 

tion in the study population. In particular, in agreement with previ- 

ous findings for screening participants at older ages, our results 

indicate substantially increased prevalence of AN already below the 

standard FIT cutoff, ie, in the “upper negative range” of FIT values, 

which suggests potential to further refine FIT-based screening strate- 

gies, eg, by risk-adapted screening intervals. Although our results 

offer a comprehensive assessment of FIT performance across various 

thresholds, further research is needed to validate these findings in 

diverse populations and to evaluate long-term outcomes. As the 

incidence of early-onset colorectal cancer continues to rise, refining 

screening strategies for younger adults becomes increasingly impor- 

tant. Our study may provide a reference and inform future decisions 

for personalized screening approaches. 

Clinical Practice Point 
• Fecal immunochemical tests (FIT) are widely used for colorec- 

tal cancer (CRC) screening, offering non-invasive, cost-effective 

detection of advanced colorectal neoplasia. However, despite the 

rising incidence of early-onset CRC, data on FIT performance in 

younger populations remain limited. 

• In a cohort of 1,705 individuals aged ≤55 years undergoing 

screening colonoscopy, FIT showed sensitivity and specificity 

comparable to previously reported levels from older screening 

populations. However, a notable proportion of advanced neopla- 

sia occurred within the upper range of FIT-negative results, 

suggesting a potential for enhanced sensitivity by lowering estab- 

lished FIT cutoffs, or for use of quantitative FIT results for 

enhanced, risk-adapted screening intervals. 

• Our study provides detailed quantitative information on diagnos- 

tic performance characteristics of FIT in a younger CRC screening 

population. Adaptation of FIT cutoffs enables tailoring FIT based 

screening at younger ages to available colonoscopy capacities and 

to optimize effectiveness and cost-effectiveness of screening for 

early-onset colorectal cancer. 
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