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[Abstract] The incidence of rare diseases is extremely low, but the overall number of patients with rare diseases is

quite large. The consequences of rare diseases are severe and impose a heavy burden on patients, their families and the entire

society. Although there are many researches on gene sequencing technology and clinical decision support system (CDSS)

combined with artificial intelligence technology to assist the diagnosis of rare diseases, the diagnosis of rare diseases remains

a great challenge in clinical practice. In this paper, we briefly reviewed the CDSS for rare diseases, aiming to analyze the

current technique status and challenges of artificial intelligence technology in rare diseases.

[Key words] artificial intelligence; rare diseases; genetic diseases; clinical decision support systems; knowledge bases
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Fig1l Clinical application scenarios of clinical decision support system (CDSS) for rare disease
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Tab 1 Current tools and resources for diagnosis of rare diseases

Tool/resource Input Data type Application Uniform resource locator
DECIPHER Phenotype  Phenotype, genotype ~ Comprehensive  https://decipher.sanger.ac.uk/
FindZebra Text Phenotype Tools http://www findzebra.com
Phenomizer Phenotype Phenotype Tools http://compbio.charite.de/phenomizer
SimulConsult Text Phenotype Tools https://www.simulconsult.com
Mendelian Phenotype Phenotype Tools https://www.mendelian.co/
ANNOVAR Gene Genotype Tools http://annovar.openbioinformatics.orglen/latest/
VEP Gene Genotype Tools http://grch37.ensembl.org/Homo_sapiens/Tools/VEP
Exomiser Gene Genotype Tools https://www.sanger.ac.uk/science/tools/exomiser
OMIM Text Phenotype, genotype  Knowledge-base http://www.omim.org
Orphanet Text Phenotype Knowledge-base  https://www.orpha.net/consor/cgi-bin/index.php
PubMed Text Phenotype, genotype  Knowledge-base https://www.ncbi.nlm.nih.gov/pubmed
WebMD Text Phenotype Knowledge-base https://www.webmd.com
GARD Text Phenotype Knowledge-base https://rarediseases.info.nih.gov/
EXAC Gene Genotype Knowledge-base http://exac.broadinstitute.org/
HGMD Gene Phenotype, genotype  Knowledge-base  http://www.hgmd.cf.ac.uk/ac/index.php
ClinVar Gene Genotype Knowledge-base  https://www.ncbi.nlm.nih.gov/clinvar/
HPO Phenotype Ontology Knowledge-base https://hpo.jax.org/app/
CHPO Phenotype Ontology Knowledge-base http://www.chinahpo.org/
1000 Genomes Gene Genotype Knowledge-base http://www.internationalgenome.org/
dbSNP Gene Genotype Knowledge-base  https://www.nchi.nlm.nih.gov/projects/SNP/
GeneCards Gene Gene Knowledge-base https://www.genecards.org/
MalaCards Text Phenotype Knowledge-base http://www.malacards.org/
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1: Ideal CDSS; 2: Work-flow CDSS; 3: Rule based CDSS;
4: Knowledge-base CDSS; 5: Machine-learning based CDSS.
CDSS: Clinical decision support system
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