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Development and clinical application of a genetic risk scale for
children with sporadic unexplained global developmental delay*
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(1. Department of Pediatric Neurological Rehabilitation, Ganzhou Maternal and Child Health Care
Hospital, Ganzhou, Jiangxi 341000, China; 2. Changsha Jinyu Medical Laboratory Co., Ltd.,
Changsha, Hunan 410006, China)

Abstract: Objective To analyze the clinical characteristics of children with sporadic unexplained global
developmental delay (GDD) and to develop a genetic risk scale to assist in screening cases requiring further genetic
tests to facilitate the process of etiological diagnosis. Methods This study analyzed 396 children with sporadic
unexplained GDD in the Department of Pediatric Neurological Rehabilitation of Ganzhou Maternal and Child Health
Care Hospital from June 2019 to June 2022. According to the results of gene sequencing, 130 children were included
in the positive group and 266 children were included in the control group. Through retrospective analysis of 25
clinical characteristics between the groups, a genetic risk scale was developed. The receiver operating characteristic

(ROC) curve was used to evaluate the efficacy of the scale in predicting the positive rate of genetic diagnosis in
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children. Results The two groups differed in clinical features including advanced paternal age, fetal abnormalities
on MRI, epilepsy, paratrichosis, abnormal head circumference, abnormal appearance of the skull, abnormal skin,
abnormal appearance or malformation of the eye, abnormal appearance or malformation of the nasal bridge,
malformation of the auricle or abnormal ear position, malformation of the lower jaw, dental abnormalities, hypotonia
at birth and non-intellectual disability (P < 0.05). Based on comprehensive analysis, 19 items involving parental
factors, abnormal facial features, organ malformations, non-intellectual disability, and skull abnormalities on MRI
were eventually included to establish a genetic risk scale. The ROC curve analysis revealed that the area under the
curve (AUC) of the scale for predicting positive findings in genetic tests was 0.707, with an optimal cutoff of 3
points, a sensitivity of 60.8% (95% CI: 0.518, 0.691), and a specificity of 75.6% (95% CI: 0.699, 0.805).
Conclusions The genetic risk scale established in our study may predict the positive rate of the genetic tests for
children with unexplained GDD based on clinical characteristics. It not only facilitates the process of etiological

diagnosis but also provides a basis for subsequent decision-making of diagnosis and treatment, and therefore is of

great value for being applied in clinical practice.
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