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Current status and future perspectives of rare disease research
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Abstract: Rare diseases refer to diseases with low incidence. Currently, there are over 8000 rare diseases in the world.

Effective prevention and treatment of rare diseases is an important part of ‘healthy China’. In this paper, status and drug
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development of rare diseases were reported. These results indicate that research on rare diseases is growing rapidly

driven by technology and policy. The hotspots include the identification of gene mutations, the development of therapies,

and the key points of technology include the development of drugs for rare diseases, the development of viral vectors for

gene therapy, and the diagnosis and management system for rare diseases. In terms of drug development, 880 drugs

have been launched by December 28, 2020, and a large number of drugs are in the pre-clinical stage. Generally, a new

technology or drug is applicable to various diseases. In the future, with policy support and the development of emerging

technologies such as gene editing, more and more rare diseases will be diagnosed and intervened early, even be cured, and

the quality of life of patients is expected to be improved.

Keywords: rare diseases; research status; drug development
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Table 1 Regulations on rare diseases and orphan drugs issued by major countries
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1.2 =ESIFERRHAR

2015~2019 4, F W54t TOP10 [ % b X &
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Fig. 1 Trend of publications in the field of rare diseases
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Fig. 2 Top 10 countries by publication volume in the
field of rare diseases, 2015-2019
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Table 2 Top 10 international and Chinese institutions in the field of rare diseases by publication volume,

2015-2019
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Fig. 3 Trends of annual publications for top 10

countries in the field of rare diseases, 2015—
2019
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Fig. 5 Trend of patent application and disclosure in
the field of rare diseases, 2015-2019
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Fig. 7 Global technological focuses in the field of rare diseases, 2015-2019
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TS=("rare disease*" or "rare genetic disease*" or "rare genomic disease*" or "rare inherited disease*" or
"rare congenital disease*" or "orphan disease*" or "orphan genetic disease*" or "rare disorder*" or "rare genetic
disorder*" or "rare inherited disorder*" or "rare congenital disorder*" or "rare genetic condition*" or "rare
inherited condition*" or "rare congenital condition*" or "rare and heterogeneous disease*" or "21-Hydroxylase
Deficiency" OR Albinism OR "Alport Syndrome" OR "Amyotrophic Lateral Sclerosis” OR "Angelman Syndrome"
OR "Arginase Deficiency” OR "Asphyxiating Thoracic Dystrophy" OR "Jeune Syndrome™ OR "Atypical Hemo-
lytic Uremic Syndrome” OR "Autoimmune Encephalitis" OR "Autoimmune Hypophysitis" OR "Autoimmune
Insulin Receptopathy” OR "Type B insulin resistance” OR "Beta-ketothiolase Deficiency” OR "Biotinidase
Deficiency™ OR "Cardic lon Channelopathies” OR "Carnitine Deficiency” OR "Castleman Disease” OR "Charcot-
Marie-Tooth Disease” OR Citrullinemia OR "Congenital Adrenal Hypoplasia" OR "Congenital Hyperinsulinemic
Hypoglycemia" OR "Congenital Myasthenic Syndrome™ OR "Congenital Myotonia Syndrome™ OR "Non-Dystrophic
Myotonia" OR "Congenital Scoliosis” OR "Coronary Artery Ectasia” OR "Diamond-Blackfan Anemia” OR
"Erdheim-Chester Disease" OR "Fabry Disease” OR "Familial Mediterranean Fever" OR "Fanconi Anemia" OR
Galactosemia OR "Gaucher’s Disease"” OR "Generalized Myasthenia Gravis" OR "Gitelman Syndrome" OR
"Glutaric Acidemia Type I" OR "Glycogen Storage Disease Type I" OR "Glycogen Storage Disease Type II" OR
Hemophilia OR "Hepatolenticular Degeneration” OR "Wilson Disease” OR "Hereditary Angioedema" OR
"Hereditary Epidermolysis Bullosa" OR "Hereditary Fructose Intolerance™ OR "Hereditary Hypomagnesemia" OR
"Hereditary Multi-infarct Dementia” OR "Hereditary Spastic Paraplegia” OR "Holocarboxylase Synthetase
Deficiency” OR Homocysteinemia OR "Homozygous Hypercholesterolemia” OR "Huntington Disease™ OR
"Hyperornithinaemia-Hyperammonaemia-Homocitrullinuria Syndrome” OR Hyperphenylalaninemia OR Hypo-
phosphatasia OR "Hypophosphatemic Rickets" OR "ldiopathic Cardiomyopathy” OR "ldiopathic Hypogona-
dotropic Hypogonadism™ OR "lIdiopathic Pulmonary Arterial Hypertension” OR "ldiopathic Pulmonary Fibrosis"
OR "IgG4 related Disease" OR "Inborn Errors of Bile Acid Synthesis" OR "lsovaleric Acidemia™ OR "Kallmann
Syndrome" OR "Langerhans Cell Histiocytosis" OR "Laron Syndrome" OR "Leber Hereditary Optic Neuropathy"
OR "Long Chain 3-hydroxyacyl-CoA Dehydrogenase Deficiency™ OR Lymphangioleiomyomatosis OR "Lysinuric
Protein Intolerance" OR "Lysosomal Acid Lipase Deficiency"” OR "Maple Syrup Urine Disease” OR "Marfan
Syndrome"” OR "McCune-Albright Syndrome” OR "Medium Chain Acyl-CoA Dehydrogenase Deficiency” OR
"Methylmalonic Academia” OR "Mitochodrial Encephalomyopathy™ OR Mucopolysaccharidosis OR "Multifocal
Motor Neuropathy" OR "Multiple Acyl-CoA Dehydrogenase Deficiency” OR "Multiple Sclerosis” OR "Multiple
System Atrophy" OR "Myotonic Dystrophy" OR "N-acetylglutamate Synthase Deficiency" OR "Neonatal Diabetes
Mellitus” OR "Neuromyelitis Optica” OR "Niemann-Pick Disease” OR "Non-Syndromic Deafness” OR "Noonan
Syndrome" OR "Ornithine Transcarbamylase Deficiency” OR "Osteogenesis Imperfecta” OR "Brittle Bone
Disease™ OR "Parkinson Disease” OR "Paroxysmal Nocturnal Hemoglobinuria® OR "Peutz-Jeghers Syndrome"
OR Phenylketonuria OR "POEMS Syndrome" OR Porphyria OR "Prader-Willi Syndrome™ OR "Primary Combined
Immune Deficiency” OR "Primary Hereditary Dystonia” OR "Primary Light Chain Amyloidosis” OR "Progressive
Familial Intrahepatic Cholestasis” OR "Progressive Muscular Dystrophy” OR "Propionic Acidemia” OR
"Pulmonary Alveolar Proteinosis” OR "Pulmonary Cystic Fibrosis" OR "Retinitis Pigmentosa" OR Retinoblastoma
OR "Severe Congenital Neutropenia” OR "Severe Myoclonic Epilepsy in Infancy" OR "Dravet Syndrome" OR
"Sickle Cell Disease" OR "Silver-Russell Syndrome" OR Sitosterolemia OR "Spinal and Bulbar Muscular
Atrophy" OR "Kennedy Disease"” OR "Spinal Muscular Atrophy" OR "Spinocerebellar Ataxia" OR "Systemic
Sclerosis™ OR "Tetrahydrobiopterin Deficiency™ OR "Tuberous Sclerosis Complex™ OR Tyrosinemia OR “Very
Long Chain Acyl-CoA Dehydrogenase Deficiency” OR "Williams Syndrome" OR "Wiskott-Aldrich Syndrome™
OR "X-linked Agammaglobulinemia™ OR "X-linked Adrenoleukodystrophy" OR "X-linked Lymphoproliferative
Disease™ )
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