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Abstract

Research Article

INTRODUCTION
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METHODS

Development of the study

To analyze vascular smooth muscle

To analyze extravillous trophoblast cells

Data collection

Manual scoring method

QuPath scoring method
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Statistical analysis

RESULTS

Table 1: Positive cell detection parameters

Figure 1: QuPath measurement map tool. (a) QuPath measurement map 
tool being used to adjust staining threshold parameters. (b) Representative 
images show how QuPath’s measurement map tool was used to visualize 
individual cell staining intensities for the indicated placental tissues
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DISCUSSION

Figure 3: Bland–Altman plots for vascular smooth muscle. Comparison of average of the difference and mean difference of staining intensity percentage 
between visual scoring and QuPath for vascular smooth muscle low, medium, and high staining categories. Comparison of scoring methods between 

respectively. All data points were within 2 standard deviations (95% confidence interval) of the mean

Figure 2:  QuPath analysis polygon tool. (a) Left: QuPath annotation toolbox with polygon tool selected. Right: Representative images show how 
QuPath’s polygon tool was used to select either vascular smooth muscle or extravillous trophoblast as the region of interest for analysis. (b) Left: 
A histogram indicates the staining intensities for all cells within annotated areas for one specimen. Right: Representative images show cell staining 
intensity for the indicated G-protein coupled receptor 18 stained placental tissues. Cell staining intensity is represented as follows: negative (blue), 
low (yellow), medium (orange), and high (red)
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Figure 4: Bland–Altman plots for extravillous trophoblast. Comparison of average of the difference and mean difference of staining intensity percentage 
between visual scoring and QuPath for extravillous trophoblast low, medium, and high staining categories. Comparison of scoring methods between 

respectively. All data points for high intensity were within 2 standard deviations (95% confidence interval) of the mean, while low and medium categories 
each had one data point outside of 2 standard deviations
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Scatterplot comparison of H-scores for QuPath

and Visual Analysis of VSM

Figure 5: Scatterplot comparison of H-scores for QuPath and visual 
analysis of vascular smooth muscle. The average H-score for each 
image by method is shown in this scatterplot. Spearman correlation was 
performed and revealed no statistically significant correlation between 
the H-score for the visual method and the H-score for the QuPath 
method (r  P = 0.35)
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CONCLUSIONS
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Figure 6: Scatterplot comparison of H-scores for QuPath and visual 
analysis of extravillous trophoblast. The average H-score for each 
image by method is shown in this scatterplot. Spearman correlation was 
performed and revealed a statistically significant correlation between 
the H-score for the visual method and the H-score for the QuPath 
method (r = 0.88, P = 0.0009)
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