An artificial intelligence-based framework for BLEACH&STAIN mflHC facilitates automated prognosis marker assessment

in breast cancer
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Introduction and Objectives

The assessment of prognostic markers in
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Materials & Methods
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estrogen receptor [ER], HER2, PD-L1, Ki-
67, TOP2A), we have developed and
validated a framework for automated
breast cancer characterization, which
comprises  three  different artificial | | |mage analysis was performed using a previously trained deep learning-based
intelligence  analysis steps and an | | framework (U-Net) for cell detection followed by single cell intensity measurement of
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Approach 3
Combined method
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cells cells cells cells
o7 <0001 <0001 <0001 <0001 026 04 03 0003 <0001
pT1 812 82.8 (£25.2) 86.6 (+23.4) 71.6 (+29.6) 62.7 (£32.3) 50.0 (£38.7) 7.9 (£26.5) 18.8 (£24.1) 7.1(194) 1.2 (x27)
p12 740 774(2299) 803 (:300) 639 (2336) 501 (235.4) 515 (2406) 656(:226) 17 2218) 88(105) 18:3)
pT34 172 736 (299) 738 (+335) 565 (£33.4) 420 (+36.1) 460 (+41.4) 57(20.19.7) 17.2(£35.2) 7.9(£103) 21(#37)
PN 0.021 <0.001 <0.001 <0.001 0.036 10 0.001 0.088 <0.001
PN- 787 814 (£27.1) 85.1(£25.6) 71.7 (£30.0) 60.4 (£34.2) 52.1(+39.8) 76 (+23.9) 18.3 (+264) 7.0(:94) 12(x22)
pN+ 614 780(2285) 793 (4205) 635 (:32.3) 488 (+345) 476 (+30.4) 7.6(226.2) 142 (£19.0) 7.9(+9.7) 16(+3.2)
pM 0.043 <0.001 <0.001 <0.001 <0.001 0.09 04 0.002 <0.001
M- 214  786(:286) 87.5(2215) 756 (+26.5) 67.8(:309) 56.8(:38.5) 103 (424.8) 100 (£19.2) 6.1(£8.0) 09 (£18)
pM+ 113 71.4 (£33.3) 71.1(£34.1) 50.7 (£36.0) 32.1(£33.7) 38.7 (£38.6) 59 (£16.9) 116 (x11.9) 96 (+12.1) 21(#32)
Grade <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.003 <0.001 <0.001
1 193 88.4 (£19.8) 93.1(£13.9) 78.1(x22.9) 75.5 (£23.7) 494 (£36.3) 3.4 (£13.3) 18.0(x18.7) 47 (+87) 0.4 (£1.0)
2 963 80.7 (£26.7) 884 (+214) 70.8 (29.0) 626 (£31.2) 57.2(£38.1) 5.1(18.2) 16.1(+204) 56(x7.0) 1.0 (x2.0)
3 612 739 (¢31.5) 69.8 (£35.0) 55.1(£36.8) 36.2 (£35.2) 38.7 (¥41.0) 11.3 (#32.7) 20.4 (£30.7) 126 (£12.7) 2.7 (+4.1)

Conclusions

» A deep learning-based framework for automated breast cancer identification using BLEACH&STAIN multiplex fluorescence IHC
facilitates automated prognosis marker quantification in breast cancer.

Representative picture of a TMA core using 11+1 BLEACH&STAIN
multiplex fluorescence immunohistochemistry. The staining was
conducted in four sequential staining and imaging rounds of three
biomarkers at a time (two biomarkers within the last round) and a
bleaching step between every cycle. Finally, the four sequential digital

The analysis framework was validated by the concordance
with well-characterized biological findings, such as the
identification of 11% HER2*, 74% PR*/ER*, and 15% triple . .
negative cases in the study cohort. > Automated tumor cell identification improves prognostic performance of prognosis marker quantification.
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