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Background
Helicobacter pylori is linked to multiple gastrointestinal diseases. While MALDI-TOF MS is widely used
for bacterial identification, existing databases lack sufficient coverage for H. pylori. This study aimed
to enhance identification accuracy by building a Taiwan-specific spectral database and applying
machine learning to explore associations between strain types and clinical disease categories.
Method
A total of 300 clinical H. pylori isolates were confirmed by 16S rRNA sequencing; 100 were used to
build a local spectral database, and 200 for validation. Altogether, 697 MALDI-TOF spectra data from
2001 to 20000 m/z were processed and labeled with its corresponding clinical diagnosis: chronic
gastritis, gastric ulcer, duodenal ulcer, gastric cancer, or MALToma, and machine learning models
(CatBoost and LightGBM) were developed for disease classification.

Results
Figure 1. Dendrogram comparing 100 clinical Helicobacter pylori isolates from NTUH Table 1. When using the Bruker database alone, only 3%
with the Bruker reference library; 27 spectral types absent from the Bruker database of the strains achieved an identification score 22.0, while
were identified. 53% had scores 21.7. In contrast, re-analyzing the same
100 isolates with our local database showed a substantial
== improvement: 93% of identifications scored >2.0, and
100% scored >1.7.
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Figure 2. Performance of the five-class (gastric cancer, duodenal = 02 g::::jiﬂgzgﬁg
ulcer, MALToma, chronic gastritis, and gastric ulcer) CatBoost model ooob'” o o e os ' o -5
and ROC curve achieved an AUC of 0.85 with a sensitivity of 67.0% False Positive Rate ' -0
on the test set.
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Figure 3. Performance of the binary CatBoost model for classifying £ o2 ‘
chronic gastritis vs peptic ulcer (gastric + duodenal) achieved an AUC 00 < Sl -2
of 0.84 and a sensitivity of 94.9%, demonstrating strong classification o i kate
performance.
Conclusions

Integrating MALDI-TOF MS with machine learning enables accurate classification of H. pylori-
associated diseases and enhances bacterial identification. Establishing a local spectral database
provides a foundation for future clinical applications, including antimicrobial resistance prediction
and personalized treatment strategies.
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