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BACKGROUND

• Computer-assisted diagnostic solutions to evaluate gastric biopsies hold
promise to increase accuracy and efficiency in diagnosis 

• AI-based solutions for clinical use in the diagnosis of gastric biopsies should
accurately detect the following: 

 - Carcinoma / HG Dysplasia

 - Helicobacter pylori 

 - Neuroendocrine neoplasms

 - Adenoma, Low-Grade Dysplasia and more

• Maccabi Healthcare Services (MHS) is a large healthcare provider with
a centralized pathology laboratory that handles over 200,000 histology 
accessions annually, of which ~ 18,000 are gastric biopsies

Objective
• To clinically validate the performance of an AI-based algorithm in the

detection of gastric adenocarcinoma (AdC), high-grade (HG) dysplasia, 
and Helicobacter pylori (H. pylori), and to implement it in routine clinical 
workflow

METHODS

Algorithm Development
• Based on fully-supervised, multilayered convolutional neural networks

(CNNs) and specifically designed to classify and analyze whole slide images 
(WSI)

• Trained on >750,000  image samples from multiple labs and geographies

• Multiple classes of benign and pathologic features manually annotated by
a team of senior pathologists

Algorithm Validation
• Dataset of 1,845 gastric biopsies (AdC-enriched) from MHS, independent

from the training set 

• Slides were scanned using a Philips IntelliSite Scanner at 40x magnification
(0.25 μm/pixel)

• Run in a blinded manner and results were compared to ground truth
diagnoses (based on the original pathology reports)    

Clinical Deployment
• The algorithm was implemented as a Second Read system at MHS, running

in parallel to the pathologists’ routine workflow and raising alerts when 
encountering discrepancies between the automated analysis and the 
pathologist’s diagnosis, prompting a second pathologist's review 

• Galen Gastric raises two types of alerts:

a. Slides from benign cases with high probability for Adenocarcinoma or
High-grade Dysplasia. 

b. Slides from benign cases with high probability for Helicobacter pylori 
and related gastritis.

RESULTS

Galen Gastric Performance Study
The Galen Gastric algorithm demonstrated very high performance for the detection 
of Adenocarcinoma (AdC)/High-Grade Dysplasia and Helicobacter pylori.

Study Analysis
Number of 

cases
(# positive) 

AUC Specificity Sensitivity

Retrospective 
study

AdC / HG 
dysplasia

1,845
(230 ADC/HG)

0.994 97.28% 96.96%

H. pylori
1,743

(639 HP)
0.932 87.86% 87.48%

Prospective 
study (Real 
World Data)

AdC / HG 
dysplasia

692
(7 AdC)

0.945* NA NA

H. pylori
691

(160 HP)
0.966 91.7% 91.4%

Table 1. Algorithm performance in the retrospective and prospective studies

*AUC for AdC /HG Dysplasia was based only on seven positive cases, out
of which six reached the highest scores in the dataset

DISCUSSION & CONCLUSIONS

1 Although gastric cancer is rare, it has poor
prognosis, and therefore timely diagnosis 
and prevention of diagnostic mistakes is of 
high importance

2 Galen Gastric (AI) demonstrated accurate
detection of a broad range of pathological 
features in clinical use, including 
adenocarcinoma, HG dysplasia, H.pylori, 
being an effective and user-friendly 
diagnostic support tool for pathologists 

3 The AI-powered Galen Gastric proposes
a more cost-effective diagnosis workflow, 
enabling efficient detection of Helicobacter 
pylori together with reduction in turnaround 
time and minimizing ordering of additional 
stains 

4 AI enables accurate detection of multiple
pathological features beyond cancer 
detection, such as adenoma, LG dysplasia, 
neuroendocrine neoplasms and more

Detected Poorly Cohesive-Signet Ring Cell Carcinoma

Figure 1. Detection of Poorly Cohesive -Signet Ring Cell Carcinoma (A); AdC heatmap (B)

Detected Low-Grade Dysplasia

Low-Grade Dysplasia (A) Adenoma/ Low-Grade Dysplasia heatmap (B)
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Galen Gastric Clinical Deployment

Deployment Total 
 Benign

(%)
Adenocarcinoma 

(%)
Helicobacter pylori 

(%)

# Cases
692  685 (99%) 7 (1%) 160 (23%)

# H&E Slides 1,333 1,314 (98.6%) 19 (1.4%) 323 (24.2%)

Table 2. Pathologists’ diagnoses for the cases analyzed by Galen Gastric

• Galen Gastric analyzed on consecutive gastric biopsies received at MHS during January-
February 2022

• The system was configured to alert on top scoring slides that may represent potential
false negatives:

 - Cancer alerts were raised for 34 (2.6%) slides

 - H.pylori alerts were raised for 9 (0.9%) slides. At MHS, Giemsa stains are prepared
automatically for every gastric slide, thus the chance of missing Helicobacter pylori is low

• Alerts were focused on specific areas and visualized with associated heatmaps for
AdC / HG dysplasia and Helicobacter pylori. Additional heatmaps are available for 
other important features, such as adenoma and neuroendocrine neoplasms, to support 
pathologists’ diagnoses 

Revision from Benign to Indefinite for Dysplasia

Figure 3. Case revised from benign to Indefinite for dysplasia following cancer alert in the system (A); 
AdC / HG dysplasia heatmap (B)

A B

Detected Neuroendocrine Tumor

Figure 4. Neuroendocrine tumor (A); Neuroendocrine neoplasms heatmap (B); Chromogranin A stain (C)
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• Galen Gastric can support optimization of H. pylori workflow:

 - Automatic screening  for H. pylori diagnosis, streamlining H.pylori-IHC stain
ordering, and reducing pathologists review and turnaround time (TAT)

 - Implementation of a comprehensive and efficient quality control process for
increased diagnostic accuracy

Optimized Workflow for Helicobacter Pylori Diagnosis

Detected Helicobacter Pylori

Figure 5. Helicobacter pylori (A); detected Helicobacter pylori heatmap (B); Helicobacter pylori related 
gastritis heatmap (C)
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