Low-dose CT screening sensitivity in the National Lung
Screening Trial varies with diagnostic window length
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Low-dose computed tomography (LDCT) has become the standard for lung cancer screening in high-
risk populations, based largely on findings from the National Lung Screening Trial (NLST), which
demonstrated a 20% mortality reduction. Sensitivity estimates reported from NLST—84.9% for initial

) . .
screens and 78.6% for subsequent screens—were central to these conclusions. Lung cancers with diagnosis attributed to the T2 scan (n = 171)

However, these estimates were based on a 12-month diagnostic window. Because follow-up imaging
or diagnostic work-up was typically only performed after a positive screen, screen-negative cancers
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NCI Cancer Data Access System (CDAS).

Figure 1. Limiting subject follow up to a one-year time window may lead to false negative (FN)
subjects being incorrectly classified as true negative (TN). Following subjects for a time window
beyond one-year may allow for the diagnosis of lung cancer in screen negative subjects, leading
fo the reclassification of some persons originally classified as true negative, to more accurately
being assigned as false negative.

Figure 2. Prior Screening Round Results for Lung Cancers Diagnosed in NLST. Results of
the LDCT scan taken one or two years prior to the scan that ultimately led to the diagnosis of lung
cancer. For lung cancers with a diagnosis attributed to the T1 LDCT scan, the results of the scan
one year prior (T0) were evaluated. Among the 556% that were annotated as scan-negative and
thus not recommended for further diagnostic evaluation, the Lung-RADS® results were
enumerated (Panel A). For lung cancers with a diagnosis attributed to the T2 LDCT scan, the
results of the scan one year prior (T1) and the scan two years prior (T0) were evaluated. Among

Lung-RADS® v1.0 was retrospectively applied to classify scan results as positive or negative. . , ,
Figure 4. The Mercy Halo platform (Salem et al, 2024) detects colocalized biomarkers on

extracellular vesicles by coupling immunoaffinity capture and enrichment with proximity ligation
and qPCR with high sensitivity and specificity to cancer-associated biomarker profiles (Panels A-
D). Biomarkers on individual vesicles can be visualized with optical nanoimaging (Panel E).

Diagnostic window of 12, 18, 24, and 36 months were used to access point sensitivity of LDCT, using
pathology-confirmed cancer diagnoses as reference.

Sensitivity as calculated as TP/ (TP + FN) where the presence of cancer within a diagnostic window
defined TP or FN status.
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« Comparative effectiveness of multimodal screening strategies (T1) 137/174 (78.7%) | 179/305 (58.7%) | 193/353 (54.7%) | 209/450 (46.4%)

T2 171/217 (78.8%) | 164/227 (72.2%) | 174/270 (64.4%) | 194/373 (52.0%
Model-based estimates from CISNET’s MISCAN-Lung and recent Markov modeling of PLCO data =) 308/391 E?S 8%; 343/532 E64 5%; 367/623 Ess 9%; 403/823 E49 0%;
support our findings, suggesting true sensitivity of LDCT may be closer to 65-70% rather than >80%.
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Figure 5. Biospecimens were selected from the 5,847 participants in the ACRIN biospecimen
repository of the NLST low-dose CT (LDCT) arm. Screen-detected lung cancer cases contributed
two samples each: one from the year of diagnosis (t, n=49) and one from the year prior to
diagnosis (t—1, n=50). Control samples (n=60) were selected from participants who remained
cancer-free with negative screens throughout the study and were matched to cases by age and
demographic characteristics. All specimens will be analyzed using the Mercy Halo platform to
assess detection of subclinical disease. Biospecimen access approved as ECOG-ACRIN
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Cumulative Program Sensitivity, All Screens (T0, T1, & T2) 553/675 (81.9%) | 642/940 (68.3%) | 692/1086 (63.7%) | 786/1480 (53.1%)

Modeled program sensitivity
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Sojourn time modeling supports a follow-up window of up to 3 years to fully assess missed screen-
detectable lung cancers.
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Table 1. Point sensitivity (true positives / (true positives + false negatives)) was calculated across :
four diagnostic windows: 12, 18, 24, and 36 months for each scan (TO, T1, and T2) individually. 0_'65 0_'70 0_'75
Sensitivity was also calculated for the T1 and T2 scans combined, and for all three scans s T ooT sensitty s
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LDCT test-level sensitivity (program sensitivity 82-83%)

CONCLUSIONS

Calculation of LDCT sensitivity for lung cancer varies considerably depending on diagnostic window
length.

The widely cited program sensitivity estimates may overstate point-in-time performance by failing to
account for delayed diagnoses in screen-negative cases.

Our follow-up study testing NLST biospecimens and the Mercy Halo test aims to address this gap by

exploring earlier molecular signals missed by imaging.

combined. Subjects with a positive scan and subsequent diagnosis of lung cancer within the
specified diagnostic window (or longer if diagnostic workup was continuous following the positive
scan) were counted as true positives. Subjects with a negative scan and subsequent diagnosis of
lung cancer within the specified diagnostic window were counted as false negatives.

Figure 3. NLST-reported sensitivity of 82.5% reflects program sensitivity, where serial screens
and time-lagged diagnoses artificially boost the apparent detection rate. We modeled point
sensitivity, estimating LDCT'’s ability to detect lung cancer at a single timepoint without benefit of
later confirmation (Panel A). Accounting for diagnostic window length and subclinical detection
bias, this analysis suggests true point sensitivity of LDCT is closer to 74%, consistent with
modeling studies such as MISCAN-Lung and PLCO-based estimates (Panel B).
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