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BACKGROUND: Mucopolysaccharidosis type IVA (MPSIVA) produces an accumulation of
glycosaminoglycans that lead to progressive facial dysmorphology and characteristic facial phenotype
with recognizable facial patterns. However, the ancestry heterogeneity, genotype, and the use of
enzymatic replacement therapy (ERT) might disrupt the facial phenotype. The use of DeepGestalt
technology in particularly Face2Gene app has become more popular and has permeated and changed
the decision-making in clinical practice. OBJECTIVES: We aim to identify how ancestry inference in
diagnosis validity and precision in a heterogeneous ancestry population. MATERIALS AND
METHODS: We performed a phenotypic study on a cohort of 11 patients harboring causative variants on
GALNS gene in order to evaluate Face2Gene validity and precision on populations with different ancestry
backgrounds. The cohort was added to the clinical interface of Face2Gene by adding frontal 2D photos.
Clinical analysis using similarity assessment according to gelstats and heatmap were used to study
precision and validity according to race, ERT, and genotype. Validity and precision through age were
evaluated in three patients at different time points. Multiple unpaired t-tests to determine significant
difference between groups was used. RESULTS: Based on the frontal 2D image of patients, a diagnostic
of MPSIVA with the top five predictive syndromes for 45.4% of our cases and none listed as a first
prediction. A statistically significant difference in validity was observed between black and Hispanic
groups (2.6 vs 5.6 gelstats, p=0.0031), respectively, and Hispanic and brown significant differences in
validity and precision (5.6 and 3.33 gelstats), respectively (p=0.0005). Additionally, a difference in
gelstats similarity index on precision was observed between MPSIVA treated and non-treated with ERT
(1.3 vs 4.8, p=0.01). The age of patients seems to affect the prediction accuracy and precision, whereas
our results indicate from average of (0 and 86.6%) validity and precision at a younger age to (26.6% and
93.3%) at an older age, respectively. CONCLUSION: Overall, we concluded that computer-assisted
diagnosis analysis using deep machine learning could have an ancestry bias or racial disparity, which
might affect the clinical diagnosis. On the other hand, age and use of ERT might influence precision and
diagnosis validity.
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