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Introduction

The Paris System Approach to Diagnosis in Urinary Cytology
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At least 1 feature
present
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Are any one of the following
features present in the atypical

1. Hyperchromasia
2. Coarse Chromatin
3. Irregular chromatinic rim

l

At least 2 features
present and High (~2 0.7) N/C ratio

Y

How many cells with these
features?

N

“Few” ~ < 5-10 cells

“Many” ~>10 cells

Y

ATYPICAL [[SUSPICIOUS FOR HGUC

RCALEVIY O

Creating a Better Pathologist




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



A panel of experts
categorized 116
urine cytology
slides according to
TPS guidelines:
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12 AUC

11 SHGUC
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Materials and Methods
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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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Materials and Methods

Arm 2: WSI review Arm 3: Al-assisted (AIXUROQO) review
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Results-Diagnosis

Ground Truth TPS Category NHGUC (N= 86) AUC (N=12) SHGUC (N=11) HGUC (N=7)
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% l 25.0% 41.7% 75.0%1 54.5% 27.3% 36.4% l 100.0% 100.0% 100.0%
Cytopathologist
Specificity| 76.7% 76.7% 90.0% t 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% l 25.0% 25.0% 83.3%' 9.1% 9.1% 54.5% t 100.0% 85.7% 100.0%
Cytologist A
Specificity| 93.3% 83.3% 100.0%1 88.5% 89.4% 74.0%‘ 93.3% 93.3% 96.2% t 78.9% 87.2% 90.8%'
Sensitivity| 94.2% | 84.9% | 86.0%y 250% | 250% | 333%%| 182% | 9.1% 9.1% §| 100.0% | 57.1% | 85.7%§
Cytologist B
Specificity| 76.7% 73.3% 80.0% t 90.4% 80.8% 85.6%‘ 99.0% 96.2% 97.1% l 95.4% 97.2% 93.6%1

whereas Cytologist A showed an increase.

decrease.

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

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

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

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




Results- Time
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« 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.
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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 Al assistance did not improve diagnostic accuracy or efficiency.

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

System in urine cytology reporting.



Thank You
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Introduction J ( Materials and Methods J * In Arm 3, Cytotechnologists A and B identified more positive
cases (64 and 36, respectively) than in Arm 1 (53 and 28) and
Routine urine cytology screenings for bladder cancer contribute to a = An expert panel diagnosed 116 urine cytology slides, identifying 30 as positive and 86 as negative for bladder Arm 2 (42 and 35).
5|§n|f|can|t. .cllnlca.ll:virkloarjl, ?rlm?rlly dus ’Fo the Imfu‘ frequency of cancer. These slides, forming the "ground truth," were digitized into whole-slide images (WSls). - Arm 3 enhanced the sensitivity (90.0% vs. 76.7% in Arm 1) and
abnormalities, with the majority of cases being negative. * The slides/images were evaluated by three readers (two cytotechnologists and one cytopathologist) using three NPV (96.4% vs. 92.2% in Arm 1), highlighting the efficiency of the
Cervical cancer screening employs a two-step Pap test workflow to distinct methods: microscopy (Arm 1), WSI review (Arm 2), and Al-assisted review using AIXURO (Arm 3). Al-assisted two-step workflow. The performance of Arm 2
F:nhance e‘ff|C|ency: C\'ftOtEChnOIOg'StISI initially "assess slides for * The evaluation initiated with Arm 1, adopting the two-step workflow for bladder cancer screening. Following a paralleled that of Arm 1.
interpretations, and slides deemed “abnormal” are referred to two-week washout period, the readers progressed to the subsequent methods. « The adoption of the two-step workflow in Arm 1 reduced the
cytopathologists for further evaluation, thereby optimizing the | di S 2102 (74.4% d 2447 (70.0%
workflow and reducing the burden on cytopathologists. * For each method, performance metrics such as sensitivity, specificity, positive predictive value (PPV), negative to.ta lagnostic _t'me to 2 (74.4%) an e ‘( :0%)
) o o ) predictive value (NPV), and total diagnostic time were calculated for each reader. minutes, a reduction from the 282.5 and 349.6 minutes incurred
The efficacy of artificial intelligence (Al)-based digital urine cytology e . . . by combining Cytotechnologists A or B's evaluations with the
tools in improving the performance and efficiency of bladder cancer * The outcomes were analyzed to assess the feasibility of adopting the workflow in cancer screening (Table 1). Cytopathologist’s
screenings has been established. ( Results ) « Notably, the adoption of the two-step workflow in Arm 3 further
This study investigates the potential of incorporating a two-step - - N condensed the diagnostic time to 72.2 and 110.4 minutes,
urine cytology workflow, augmented by Al-assisted tools, into Table 1. Performance and Interpretation Time Across Three Methods in the Two-Step Workflow demonstrating marked time savings compared to both Arm 1
bladder cancer screening protocols to optimize case mana ent
. ¢ R : g_p 0 optimiz m gemen The Two-step Workflow Step 1: Cytotechnologist Step 2: Cytopathologist and Arm 2.
and diagnostic accuracy (Figure 1). Workflow
. . . . Performance of Binary Diagnosis Intepretation of Total Intepretation of Total Spent [ Conclusion ]
Figure 1. Two-Step Workflow for Urine Cytology in Cancer Screening hod worof (Positive/Negative) Total Cases Spent Positive Cases Spent | Time
Met o Read. i
Interpretation e reere » » | Time » | Time | (min) + Al-assisted review (Arm 3) matched the diagnostic accuracy of
° ty| Specificity PPV NPV Positive | Negative (min) Positive | Negative (min) . . ;
4 @ sices S0 [% both microscopy (Arm 1) and WSI review (Arm 2) while
i I,:.:s :;W it ﬁo. { . Cytopathologist ~ Dxreport Cytotech A+ Cytopath | 76.7% | 965% | 88.5% | 92.2% = & S - . o S0 significantly reducing the time required for cancer screening.
N=116 Cytotechnologht @ ' Mi:r':s"clupy < Arm 3 improved cytotechnologists' efficiency by identifying
Two-weeks S Cytotech B + Cytopath | 76.7% 97.7% 92.0% 92.3% 28 88 197.3 25 3 474 2447 more positive cases, highlighting its potential to enhance the
washout Digitization Interpretation .. .
O s ad preliminary screening process.
L (4 slides — —_ Cytotech A +Cytopath | 70.0% | 92.4% | 80.8% | 90.0% 42 74 170.3 26 16 56.8 2271
Arm 2: | s Cytopathologist  Dxreport Arm 2 viotee yieps * The lack of performance or time improvements with Arm 2
WSI review Cytology WSIs i [ () slides WS review . . . P .
Wl cwm:c::-;logwst Cytotech B+ Cytopath | 633% | 95.4% | 826% | 88.2% = @ O = o =0 6 emphasizes the crucial role of Al in optimizing the screening
Twoweeks workflow.
washout .
P Interpretation ° M:;’s’fied Cytotech A+ Cytopath | 90.0% | 93.0% | 818% | 96.4% 64 52 290 Ex 31 432 722 * These findings underline Al’s pivotal contribution to digital urine
L s . . " .
— L ) slides — TSR — @ : cytology and its potential for integrating a two-step workflow in
Arm 3: = [_] Cytopathologist Dx report review -
Al-assistedreview | cytology wsis - TAoW 1 i (AxURQ) | Cytotech B+ Cytopath | 76.7% | 93.0% | 79.3% | 92.0% £ 20 87.0 29 7 234 110.4 bladder cancer screening.
(AIXURO) N=116 Cytotechnologist (-)slides
AorB Cytotech: Cytotechnologist; Cytopath: Cytopathologist; PPV: Positive Predictive Value; NPV: Negative Predictive Value
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