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Integrating host genetic variants in clinical prediction rule for hearing loss after childhood bacterial
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Statement of the Problem: Sensorineural hearing loss is the most common severe sequela in survivors of childhood bacterial
meningitis. In the past, we developed a validated prediction model to identify children at risk for post-meningitis hearing
loss based on clinical factors. As genetic variation in host immune response genes is also associated with susceptibility to and
severity of bacterial meningitis, the purpose of this study is to determine host genetic risk factors to improve the performance
of the prediction model.

Methodology & Theoretical Orientation: The generated data of 471 Dutch Caucasian survivors of childhood bacterial
meningitis genotyped for four single nucleotide polymorphisms (SNPs) in three different genes involved in pathogen recognition
and inflammation were used to improve the prediction model. Genetic data were included during model construction and
performance of the model was compared to the original model by likelihood ratio tests and the area under the curve (AUC) of
the receiver operating characteristic curves.

Findings: Addition of genetic predictors significantly improved the performance of the new model compared to the original
clinical prediction rule (increase of AUC from 0.85(95% CI 0.78-0.91) to 0.91 (95% CI 0.84-0.97). Independent predictors
for hearing loss were S. pneumoniae, presence of ataxia during illness, CSF glucose level<0.6 mmol/L, duration of symptoms
before admission >2 days, TLR4+896 A>G and TLR9-1237 T>C.

Conclusion & Significance: Including host genetic factors during model construction results in a significantly improved
prediction model for post-meningitis hearing loss in children. Prediction of outcome using host genetic risk factors and
clinical variables may contribute to better understanding, timely intervention and thereby appropriate follow-up of children
after bacterial meningitis. Future studies should focus on additional value of other SNPS and investigate SNP combinations
(SNP traits) in larger cohorts but also assess applicability of the model.
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