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Development of automated classification of glomeruli with clinical information
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We developed a system that automatically determines pathological findings
using an artificial intelligence model for glomerular images obtained from pathological images of
renal biopsy. It was confirmed that the model showed similar classification performance to that of
clinicians. Moreover, it was shown that the final classification performance might be improved if
these models were used in a majority vote of the artificial intelligence model and clinicians.
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ourmodel  0.810 = 0.016 0.983 == 0.000 0.088 == 0.013 0.975 == 0.000 0.190 == 0.021 0.956 == 0.000 0.188 == 0.045 0.972 = 0.000
Nephrologist 0.895 == 0.059 0.984 = 0.007 0.284 = 0.177 0.976 = 0.021 0.330 #=0.299 0.957 == 0.050 0.294 #+0.251 0.972 = 0.038
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ourmodel 0.611 #=0.011 0.679 = 0.000 0.551 % 0.012 0.761 == 0.000 0.170 == 0.043 0.979 = 0.000

Nephrologist 0.669 == 0.238 0.680 = 0.217 0.632 +0.234 0.762 =+ 0.139 0.481 +0.275 0.980 +0.018
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Sensitivity Specificity
Nephrologists Nephrologists + Al p-value Nephrologists Nephrologists + Al p-value

Global sclerosis

PAS 0.922+0.018 0.946 +0.011 0.038 0.986 + 0.001 0.993 £ 0.001 <0.0001

PAM 0.907 +£0.017 0.946 +0.023 0.016 0.985 + 0.004 0.990 £ 0.002 0.029
Segmental sclerosis

PAS 0.252 +0.037 0.278 +0.026 0.23 0.981 +0.003 0.997 +0.001 <0.0001

PAM 0.241+0.042 0.308 +0.061 0.084 0.987 +0.001 0.998 +0.001 <0.0001
Endocapillary proliferation

PAS 0.252 +0.022 0.307 +£0.033 0.016 0.964 + 0.003 0.989 £ 0.002 <0.0001

PAM 0.197 +£0.043 0.286 + 0.055 0.022 0.974 £ 0.002 0.993 £ 0.001 <0.0001
Basement membrane structural changes

PAS 0.269 +0.039 0.298 +0.031 0.24 0.985 +0.001 0.996 + 0.001 <0.0001

PAM 0.178 +0.018 0.261 +0.030 0.0015 0.962 +0.003 0.992 +0.002 <0.0001
Mesangial matrix accumulation

PAS 0.690 +0.015 0.807 +0.015 <0.0001 0.650 +0.010 0.782 +0.009 <0.0001

PAM 0.568 +0.016 0.688 +0.015 <0.0001 0.705+0.011 0.838 £0.010 <0.0001
Mesangial cell proliferation

PAS 0.649 £ 0.015 0.765+0.015 <0.0001 0.755+ 0.008 0.862 + 0.008 <0.0001

PAM 0.487 +0.021 0.594 +0.022 <0.0001 0.826 + 0.009 0.934 £ 0.002 <0.0001
Crescent formation

PAS 0.386 +0.043 0.452 +0.061 0.088 0.986 +0.003 0.997 +0.002 0.00050

PAM 0.457+0.041 0.511+0.040 0.071 0.990 + 0.002 0.997 £ 0.001 0.0060
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