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BACKGROUND

donna

 Breast cancer is a leading cause of (cancer-related) mortality in women globally; early detection through mammography screening programs (MSPs) significantly reduces

mortality (1,2).

e Artificial intelligence (Al) can optimize breast cancer detection within MSPs, by maximizing sensitivity, i.e., reducing the number of Interval Breast Cancer (IBC), and specificity, i.e.,

decreasing the recall rates without confirmed cancer case (3,4).
 However, literature on the optimal implementation scenario (e.g., Al as substitute, Al as preselection tool) regarding its effect on sensitivity and workload, is limited.

? Research question: What is the optimal Al implementation in an MSP with respect to effectiveness and efficiency?

Data

«  Mammograms from the Swiss "donna" screening program (one canton) covering the years 2022/23 were retrospectively analyzed with ProFound Al® (iCAD Inc.). Cancer registry

DATA & METHODS

linkage identified women who were diagnosed with an IBC, i.e., a breast cancer within two years after an unsuspicious screening mammeogram.
 The anonymized dataset included all 22,813 screening mammograms (including 117 screen-detected carcinoma (SDC) and 35 IBC cases) with retrospective Al evaluations.

Methods

* ProFound Al® (iCAD Inc.) is a commercially available Al diagnostic software for 2D FFDM that provides a case score per mammogram:

Case score (numeric from 0-100): Reflects the degree of confidence that the case contains a cancer compared to the training database.
 Simulation of Al implementation scenarios within the MSP, including (1) Al as a substitute for one of the two radiologists (“Single reader replacement”) and (2) Al as a preselection

tool (“Al as preselection — single vs double read”) to identify mammograms for double reading. Results are compared to the traditional scenario of “human double read”.
Al threshold calculation: For each scenario, optimal Al case score thresholds are estimated using receiver operating characteristics (ROC) curves and the Youden Index [5].

RESULTS

Due to the retrospective design, sensitivity is assessed by the referral of cancer cases into Consensus Conferences (CCs) due to Al.
Workload is determined by initial mammogram reading efforts and the number of mammograms within CCs.

Optimal utilization of an Al diagnostic software in a mammography
screening program in Switzerland

Scenario 2:
Al as preselection — single vs double read

Scenario 1:

Descriptives Single reader replacement (R1-Al)
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 Half of the 117 SDCs had a case score > 67,
some with a low Al case score

* Al flags several IBCs, especially if they were
not initially discussed in a CC

Q Human readers and Al complementary
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Higher sensitivity (+1.3pp) but a lower specificity
(-4.4pp) than traditional double-reading

Substantial reduction in initial reads (-50%) but
increase in CC-discussions (by +4.4pp)

Q Optimal: Al case score threshold: 43
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* Similar sensitivity (-0.7pp) but a higher specificity
(+1.5pp) than traditional double-reading

 Considerable workload reduction (-36%) and
lower CC-discussion-rate (-1.4pp)

e Optimal: Al case score threshold: 16
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Al and human readers complimentary: The Al system assigns cases with high case scores that have not been detected by human double reading (IBCs) — but at the same time Al
would miss several SDCs. The combination of Al and human readers seems to be most effective in optimizing sensitivity within MSPs.

Optimal Al case score thresholds dependent on implementation scenario: While we only showed two of multiple possible scenarios [6] — the optimal case score threshold to send
mammograms into the CC is considerably different based on the implantation scenario (43 for single reader substitution; 16 for Al as preselection — single read vs double read).

Implementation of Al as lever for workload reduction [7]: MSPs should think about their main strategic goal (workload reduction vs. sensitivity improvement) when implementing
Al into screening processes. While workload reductions are higher when Al acts as a preselection, sensitivity is enhanced when Al substitutes (or complement) a single reader.
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