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Introduction

• Despite adherence to guidelines of The Paris System (TPS), variability in microscopic 

interpretation persists, demanding objective diagnostic methods.

• AIxURO, a deep-learning tool, enhances digital urine cytology by accurately identifying 

atypical cells in whole-slide images (WSIs), demonstrating clinical validity for bladder 

cancer diagnosis.  

• Incorporating AIxURO into the clinical urine cytology workflow is expected:

- To streamline diagnostic efficiency and accuracy

- To reduce subjectivity in TPS categorization

- To surpass the capabilities of conventional microscopy 



Materials and Methods

Reader:

• Cytopathologist

• Cytologist A

• Cytologist B 
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Evaluation metrics

• Performances for each 

TPS category: 

Sensitivity/Specificity

• Time spent on 

diagnostics for each 

TPS category
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slides according to 
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(Ground Truth)
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scanner 

Arm 1 

Microscopy
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WSI Review
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Materials and Methods

Arm 3: AI-assisted (AIxURO) reviewArm 2: WSI review

N/C ratio 0.76

N. Area 191 um2

Flag

Location



Reader Method Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3

Sensitivity 96.5% 93.0% 93.0% 25.0% 41.7% 75.0% 54.5% 27.3% 36.4% 100.0% 100.0% 100.0%

Specificity 76.7% 76.7% 90.0% 94.2% 91.3% 91.3% 98.1% 100.0% 100.0% 98.2% 95.4% 96.3%

Sensitivity 70.9% 80.2% 60.5% 25.0% 25.0% 83.3% 9.1% 9.1% 54.5% 100.0% 85.7% 100.0%

Specificity 93.3% 83.3% 100.0% 88.5% 89.4% 74.0% 93.3% 93.3% 96.2% 78.9% 87.2% 90.8%

Sensitivity 94.2% 84.9% 86.0% 25.0% 25.0% 33.3% 18.2% 9.1% 9.1% 100.0% 57.1% 85.7%

Specificity 76.7% 73.3% 80.0% 90.4% 80.8% 85.6% 99.0% 96.2% 97.1% 95.4% 97.2% 93.6%

HGUC (N=7)Ground Truth TPS Category

Cytopathologist

Cytologist A

Cytologist B

NHGUC (N= 86) AUC (N=12) SHGUC (N=11)

Results-Diagnosis

• NHGUC Diagnostics: AIxURO (Arm 3) demonstrated lower sensitivity yet higher specificity compared to Microscopy (Arm 1).

• AUC Diagnostics: Sensitivity increased with AIxURO, albeit with a trade-off in specificity.

• SHGUC Diagnostics: Varied sensitivity among evaluators with AIxURO; Cytopathologist and Cytologist B noted a decrease, 

whereas Cytologist A showed an increase.

• HGUC Diagnostics: Cytopathologist and Cytologist A maintained sensitivity with AIxURO, but Cytologist B experienced a 

decrease.



Results- Time 
Cytopathologist

• The Cytopathologist recorded the longest diagnostic time for AUC and the shortest for HGUC.

• Cytotechnologists required the most time for SHUC diagnosis, with the least time spent on NHGUC.

• Compared to Microscopy (Arm 1), AIxURO (Arm 3) demonstrated a reduction in diagnostic time across all categories—a time 

savings over microscopy of 32-45% for the Cytopathologist, 10-50% for Cytologist A, and 31-62% for Cytologist B. 

Arm 1                   Arm 2                   Arm 3 Arm 1                   Arm 2                   Arm 3 Arm 1                   Arm 2                   Arm 3
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Discussion & Summary

• AIxURO outperformed Microscopy in diagnostic accuracy for AUC, maintaining 

comparable accuracy across other TPS categories.

• AIxURO significantly reduced the diagnostic time for each TPS category.

• Observer variations in diagnostic accuracy and time were evident among the three 

methods tested.

• Reviewing WSI without AI assistance did not improve diagnostic accuracy or efficiency.

• The findings highlight the crucial role of AI in improving the clinical application of the Paris 

System in urine cytology reporting.



Thank You
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