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Examples of prevalence sources previously considered in 
orphan medicinal product designation procedures 
 
Further to the publication of the Relevant sources for orphan disease prevalence 
data  (EMA/452415/2012), the Agency has decided to provide additional sources that have previously 
been considered by the Committee of Orphan Medicinal Products (COMP) for a number of 
ophthalmological, metabolic and neuromuscular conditions. This document is a non-exhaustive list of 
epidemiological references with the aim to facilitate the justification of the prevalence criterion when 
the sponsors are applying for orphan medicinal product designations. 

It is stressed that as per Regulation (EC) No.141/2000, it is the sponsors’ responsibility to establish 
that the prevalence criterion is met. This document does not substitute the responsibility of the  
sponsor to provide an original, up to date and adequate epidemiological analysis in the relevant section 
of the application, in order to demonstrate to the COMP that the prevalence of the disease in the 
European Union at the time of application is below the accepted threshold: 5 in 10 000 people. 

For more information with regards to the establishment of the prevalence, guidance is provided in 
the Points to consider on the calculation and reporting on the prevalence of a condition for 
orphan  designation (COMP/436/01). 

If you have any queries or comments with regards to the table of prevalent sources provided, please 
contact us at orphandrugs@ema.europa.eu. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

30 Churchill Place ● Canary Wharf ● London E14 5EU ● United Kingdom 
Telephone +44 (0)20 3660 6000 Facsimile +44 (0)20 3660 5510 
Send a question via our website www.ema.europa.eu/contact 
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This document was valid from 16 December 2014 to 9 January 2018. It is no longer valid.  
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http://www.ema.europa.eu/docs/en_GB/document_library/Other/2012/07/WC500130297.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2012/07/WC500130297.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Other/2012/07/WC500130297.pdf
http://ec.europa.eu/health/files/eudralex/vol-1/reg_2000_141/reg_2000_141_en.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Regulatory_and_procedural_guideline/2009/09/WC500003773.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Regulatory_and_procedural_guideline/2009/09/WC500003773.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Regulatory_and_procedural_guideline/2009/09/WC500003773.pdf
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Number Designated Condition Prevalence 
(per 10 000 in 
the EU, as per 
the latest 
designation) 

Sources for calculation of prevalence at time of orphan designation 

1 Macular telangiectasia type 2 <2.3 (1) Aung KZ, Wickremasinghe SS, et al. The prevalence estimates of macular 
telangiectasia type 2: the Melbourne Collaborative Cohort Study. Retina. 2010; 
30(3):473-8 

 
(2) Klein R, Blodi BA et al. The prevalence of macular telangiectasia type 2 in the Beaver 
Dam eye study. Am J Ophthalmol. 2010; 150(1):55-62 

 
2 

 
Friedreich ataxia 

 
<0.7 

 
(1) Pandolfo M. Friedreich ataxia: The clinical picture. J Neurol. 2009; 1 (Supp 1):3-8 

 

(2) Arnulf H. Koeppen. Friedreich's ataxia: Pathology, pathogenesis, and molecular 
genetics. J Neurol Sci. 2011; 15: 303(1-2):1–12 

 
(3) Delatycki MB, Williamson R, Forrest SM. Friedrich ataxia: an overview. J Med Genet. 
2000; 37:1–8 

 
(4) Schulz JB, Boesch S, Burk K, Durr A, Giunti P, et al. Diagnosis and treatment of 
Friedreich ataxia: a European perspective. Nat Rev Neurol. 2009; 5:222-234 

 
(5) http://www.ninds.nih.gov/ (National Institute of Neurological Disorders and Stroke) 

 

(6) http://www.inserm.fr (French National Institute of Health and Medical Research) 
 
3 

 
Retinitis Pigmentosa 

 
<3.7 

 
(1) Haim M. The epidemiology of retinitis in Denmark. Acta Ophthalmol Scand Suppl. 
2002; 80 (Supplement s233):1–34 

 

(2) Chizzolini M, Galan A, et al. Epidemiologic Practice in Retinitis Pigmentosa: From 
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http://www.ncbi.nlm.nih.gov/pubmed?term=Blodi%20BA%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=20609708
http://www.ninds.nih.gov/
http://www.inserm.fr/
http://onlinelibrary.wiley.com/doi/10.1111/aos.2002.80.issue-s233/issuetoc
http://www.ncbi.nlm.nih.gov/pubmed?term=Chizzolini%20M%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=22131871
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Phenotyping to Biobanking. Curr Genomics, 2011; 12:260-266 
 

(3) Puech B, Kostrubiec B, et al Epidemiology and prevalence of hereditary retinal 
dystrophies in the Northern France. J Fr Ophtalmol. 1991; 14 (3):153-64 

 
(4) Ammann F, et al. Genetic and epidemiological investigations on pigmentary 
degeneration of the retina and allied disorders in Switzerland. J Neurol Sci. 1965; 2:183- 
196 

 
(5) Grøndahl J, et al. Estimation of prognosis and prevalence of retinitis pigmentosa and 
Usher syndrome in Norway. Clin Genet. 1987; 31(4):255-64 

 
(6) Bundey S and Crews SJ. A study of retinitis pigmentosa in the city of Birmingham. J 
Med Genet. 1986; 23(2):188 

 
(7) Peterlin B, Canki-Klain N, et al. Prevalence of retinitis pigmentosa in Slovenia. Clin 
Genet. 1992; 42(3):122-3 

 
(8) Nájera C, Millán JM, et al. Epidemiology of retinitis pigmentosa in the Valencian 
community (Spain). Genet Epidemiol. 1995; 12(1):37-46 

 
(9) Spanish Retinal Dystrophies Research Network - http://www.esretnet.org 

4 Non-infectious uveitis <4.8 (1) Baarsma GS. The epidemiology and genetics of endogenous uveitis: a review. Curr 
Eye Res. 1992; Suppl:1-9 

 
(2) Saari KM, Päivönsalo-Hietanen T. Epidemiology of endogenous uveitis in south- 
western Finland. Acta Ophthalmol Scand. 1995; 73(4):345-9 

 
(3) Päivönsalo-Hietanen T, Tuominen J, Saari KM. Uveitis in children: Population based 
study in Finland. Acta Ophthalmol. Scand. 2000; 78:84–88 
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http://www.ncbi.nlm.nih.gov/pubmed?term=Puech%20B%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=1918822
http://www.ncbi.nlm.nih.gov/pubmed?term=Gr%C3%B8ndahl%20J%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=3594933
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bundey%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Crews%20SJ%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=Peterlin%20B%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=1395082
http://www.ncbi.nlm.nih.gov/pubmed?term=N%C3%A1jera%20C%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=7713399
http://www.esretnet.org/
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(4) Päivönsalo-Hietanen, T et al. Incidence and prevalence of different uveitis entities in 
Finland. Acta Ophthalmol Scand. 1997; 75(1):76-81 

 
(5) Vadot E. Epidemiology of intermediate uveitis: a prospective study in Savoy. Dev 
Ophthalmol. 1992; 23:33-4 

 
(6) Mercanti A, Parolini B, et al. Epidemiology of endogenous uveitis in north-eastern 
Italy. Analysis of 655 new cases. Ophthalmol. Scand. 2001:79: 64–68 

 
(7) Tran VT, et al. Epidemiological characteristics of uveitis in Switzerland. Int 
Ophthalmol. 1994-1995; 18(5):293-8 

 
(8) Thean LH, Thompson J, Rosenthal AR. A uveitis register at the Leicester Royal 
Infirmary. Ophthalmic Epidemiol. 1996; 3(3):151-8 

 
(9) Williams GJ, Brannan S, et al. The prevalence of sight-threatening uveitis in Scotland. 
Br J Ophthalmol. 2007; 91(1):33-6 

 

(10) Heiligenhaus A, et al. Prevalence and complications of uveitis in juvenile idiopathic 
arthritis in a population-based nation-wide study in Germany: suggested modification of 
the current screening guidelines. Rheumatology. 2007; 46(6):1015-9 

 
(11) Talin Barisani-Asenbauer et al. Uveitis- a rare disease often associated with systemic 
diseases and infections- a systematic review of 2619 patients Orphanet Journal of Rare 
Diseases. 2012; 7:57 

5 Duchenne muscular dystrophy <0.8 (1) Norwood FL, Harling C, Chinnery PF, Eagle M, Bushby K, Straub V. Prevalence of 
genetic muscle disease in Northern England: in-depth analysis of a muscle clinic 
population. Brain. 2009; 132(Pt 11):3175–3186 

 
(2) Mah JK, Korngut L, Dykeman J, Day L, Pringsheim T, Jette N. A systematic review and 
meta-analysis on the epidemiology of Duchenne and Becker muscular dystrophy. 
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http://www.ncbi.nlm.nih.gov/pubmed?term=Chinnery%20PF%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=19767415
http://www.ncbi.nlm.nih.gov/pubmed?term=Bushby%20K%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=19767415
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Neuromuscul Disord. 2014; 24(6):482-91 
 

(3) Jeppesen J, Green A, Steffensen BF, Rahbek J. The Duchenne muscular dystrophy 
population in Denmark, 1977–2001: prevalence, incidence and survival in relation to the 
introduction of ventilator use. Neuromuscular Disorders. 2003; 13(10):804-812 

 
(4) Talkop UA, Kahre T, Napa A, Talvik I, Sööt A, Piirsoo A, Sander V, Talvik T. A 
descriptive epidemiological study of Duchenne muscular dystrophy in childhood in Estonia. 
Eur J Paediatr Neurol. 2003; 7(5):221-6 

 
(5) van Essen AJ, Busch HFM, te Meerman GJ, ten Kate LP. Birth and population 
prevalence of Duchenne muscular dystrophy in the Netherlands. Hum Genet. 1992; 88 
(3):258-266 

 
(6) Emery AEH. Population frequencies of inherited neuromuscular diseases - a world 
survey. Neuromuscular Disorders. 1991; 1(1):19–29 

 
(7) Gardner-Medwin D, Sharples P. Some studies of the duchenne and autosomal 
recessive types of muscular dystrophy. Brain Dev. 1989; 11(2):91-7 

 
(8) Tangsrud SE, Halvorsen S. Child neuromuscular disease in Southern Norway: 
Prevalence, age and distribution of diagnosis with special reference to “non-Duchenne 
muscular dystrophy”. Clin Genet. 1988; 34(3):145–152 

 
(9) Mostacciuolo ML, Lombardi A, Cambissa V, Danieli GA, Angelini C. Population data on 
benign and severe forms of X-linked muscular dystrophy. Hum Genet. 1987; 75(3):217- 
220 

 
(10) Moat SJ, et al. Newborn bloodspot screening for Duchenne muscular dystrophy: 21 
years’ experience in Wales (UK). Eur J Hum Genet. 2013; 21(10):1049-53 

 
(11) Dooley J, et al. Duchenne muscular dystrophy: a 30-year population-based incidence 
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http://www.ncbi.nlm.nih.gov/pubmed?term=Cambissa%20V%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=3557448
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study. Clin. Pediat. 2010; 49(2):177-179 
(12) Duchenne muscular dystrophy 3rd Ed Oxford University Press, New York. 2003 

 
6 

 
Growth-hormone deficiency 

 
4 

 
(1) Thomas M, Massa G, Craen M, de Zegher F, Bourguignon J P, Heinrichs C, De 
Schepper J, Du Caju M, Thiry-Counson G and Maes M. Prevalence and demographic 
features of childhood growth hormone deficiency in Belgium during the period 1986– 
2001. Eur J Endocrinol. 2004; 151: 67–72 

 
(2) Stochholm K, Gravholt CH, Laursen T, Jørgensen JO, Laurberg P, Andersen M, 
Kristensen LO, Feldt-Rasmussen U, Christiansen JS, Frydenberg M and Green A. Incidence 
of GH deficiency – a nationwide study. Eur J Endocrinol. 2006; 155:61–71 

 
(3) Lindsay R, Feldkamp M, Harris D, Robertson J, and Rallison, M. Utah Growth Study: 
Growth standards and the prevalence of growth hormone deficiency. J Pediatr. 1994; 
125:29-35 

 
(4) Regal M, Páramo C, Sierra JM, Garcia-Mayor RV. Prevalence and incidence of 
hypopituitarism in an adult Caucasian population in northwestern Spain. Clin Endocrinol. 
2001; 55:735-40 

 
(5) Stochholm K, Gravholt CH, Laursen T, Laurberg P, Andersen M, Kristensen LO, Feldt- 
Rasmussen U, Christiansen JS, Frydenberg M and Green A. Mortality and GH deficiency: a 
nationwide study. Eur J Endocrinol. 2007; 157:9–18 

 
(6) Vimpani GV, Vimpani AF, Lidgard GP, Cameron EHD, Farquhar JW. Prevalence of 
severe growth hormone deficiency. Br Med J. 1977; 2(6084): 427–430 

 
(7) Hilken J. UK audit of childhood growth hormone prescription, 1998. Arch Dis Child. 
2001; 84(5):387-9 

 
(8) National Institute for Health and Care Excellence -
  http://www.nice.org.uk/guidance/ta188/chapter/2-clinical-need-and-
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http://www.nice.org.uk/guidance/ta188/chapter/2-clinical-need-and-practice
http://www.nice.org.uk/guidance/ta188/chapter/2-clinical-need-and-practice
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(published May 2010) 
7 Long-chain 3-Hydroxyacyl-CoA 

Dehydrogenase (LCHAD) 
Deficiency 

0.17 (1) Korenke GC, Marquardt I, Motz R, Voges A, Wanders RJA, Steuerwald U, Sander J. 
Long-chain hydroxyacyl-CoA dehydrogenase deficiency-LCHAD defect. Two-year follow-up 
of two patients. Monatsschrift fur Kinderheilkunde. 2005;153(7):657-663 

 
(2) Lindner M, Hoffmann GF, Matern D. Newborn screening for disorders of fatty-acid 
oxidation: experience and recommendations from an expert meeting. J Inherit Metab Dis. 
2010; 33(5):521-6 

 
(3) McHugh DM, Cameron CA, Abdenur JE et al. Clinical validation of cutoff target ranges 
in newborn screening of metabolic disorders by tandem mass spectrometry: a worldwide 
collaborative project. Genet Med. 2011; 13(3):230-54 

 
(4) Schulze A, Lindner M, Kohlmüller D, Olgemolle K, Mayatepek E, Hoffmann GF. 
Expanded newborn screening for inborn errors of metabolism by electrospray ionization- 
tandem mass spectrometry: results outcome, and implications. Pediatrics 2003; 
111:1399-406 

 
(5) Sykut-Cegielska J, Gradowska W, Piekutowska-Abramczuk D, Andresen BS, Olsen RK, 
Ołtarzewski M, Pronicki M, et al. Urgent metabolic service improves survival in long-chain 
3-hydroxyacyl-CoA dehydrogenase (LCHAD) deficiency detected by symptomatic 
identification and pilot newborn screening. J Inherit Metab Dis. 2011; 34(1):185-95 

 
(6) Tyni T, Pihko H. Long-chain 3-hydroxyacyl-CoA dehydrogenase deficiency. Acta 
Paediatr. 1999; 88(3):237-45. 

 
(7) Vilarinho L, Rocha H, Sousa C, Marcão A, Fonseca H, Bogas M, Osório RV. Four years 
of expanded newborn screening in Portugal with tandem mass spectrometry. J Inherit 
Metab Dis. 2010; 33 (Suppl 3):S133-8 

 
(8) Kasper DC, Ratschmann R, Metz TF, Mechtler TP, Möslinger D, Konstantopoulou V, 
Item CB, Pollak A, Herkner KR. The National Austrian Newborn Screening Program - Eight 
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http://www.ncbi.nlm.nih.gov/pubmed/20177789
http://www.ncbi.nlm.nih.gov/pubmed/20177789
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years’ experience with mass spectrometry. Past, present, and future goals. Wien Klin 
Wochenschr. 2010 Oct 15 

 
8 

 
Very Long-Chain Acyl-CoA 
Dehydrogenase (VLCAD) 
Deficiency 

 
0.32 

 
(1) Boneh A, Andresen BS, Gregersen N, Ibrahim M, Tzanakos N, Peters H, Yaplito-Lee J, 
Pitt JJ. VLCAD deficiency: Pitfalls in newborn screening and confirmation of diagnosis by 
mutation analysis. Mol Genet Metab. 2006; 88(2):166-70 

 
(2) Lindner M, Hoffmann GF, Matern D. Newborn screening for disorders of fatty-acid 
oxidation: experience and recommendations from an expert meeting. J Inherit Metab Dis. 
2010; 33(5):521-6 

 
(3) McHugh DM, Cameron CA, Abdenur JE et al. Clinical validation of cut off target ranges 
in newborn screening of metabolic disorders by tandem mass spectrometry: a worldwide 
collaborative project. Genet Med. 2011; 13(3):230-54 

 
(4) Schulze A, Lindner M, Kohlmüller D, Olgemolle K, Mayatepek E, Hoffmann GF. 
Expanded newborn screening for inborn errors of metabolism by electrospray ionization- 
tandem mass spectrometry: results outcome, and implications. Pediatrics 2003; 
111:1399-406 

 
(5) Spiekerkoetter U, Sun B, Zytkovicz T, Wanders R, Strauss AW, Wendel U. MS/MS- 
based newborn and family screening detects asymptomatic patients with very-long-chain 
acyl-CoA dehydrogenase deficiency. J Pediatr. 2003;143(3):335-42 

 
(6) Spiekerkoetter U, Haussmann U, Mueller M, ter Veld F, Stehn M, Santer R, Lukacs Z. 
Tandem mass spectrometry screening for very long-chain acyl-CoA dehydrogenase 
deficiency: the value of second-tier enzyme testing. J Pediatr. 2010; 157(4):668-73 

 
(7) Vilarinho L, Rocha H, Sousa C, Marcão A, Fonseca H, Bogas M, Osório RV. Four years 
of expanded newborn screening in Portugal with tandem mass spectrometry. J Inherit 
Metab Dis. 2010; 33: 3(3 Suppl):133-138 
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http://www.ncbi.nlm.nih.gov/pubmed/20373143
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(8) Hoffmann GF, Von Kries R, Klose D, Lindner M, Schulze A, Muntau AC, Röschinger W, 
Liebl B, Mayatapek E, Roscher AA. Frequencies of inherited organic acidurias and 
disorders of mitochondrial fatty acid transport and oxidation in Germany. Eur J Pediatr. 
2004;163:76-80 

 
(9) Kasper DC, Ratschmann R, Metz TF, Mechtler TP, Möslinger D, Konstantopoulou V, 
Item CB, Pollak A, Herkner KR. The National Austrian Newborn Screening Program - Eight 
years’ experience with mass spectrometry. Past, present, and future goals. Wien Klin 
Wochenschr. 2010; 122(21-22):607-13 

9 Mucopolysaccharidosis type 
IIIB (Sanfilippo B syndrome) 

0.009 (1) Poorthuis BJ, Wevers RA, Kleijer WJ, Groener JE, de Jong JG, van Weely S, et al. The 
frequency of lysosomal storage diseases in The Netherlands. Hum Genet. 1999;105(1- 
2):151-6 

 
(2) Meikle PJ, Hopwood JJ, Clague AE, Carey WF. Prevalence of lysosomal storage 
disorders. JAMA. 1999; 281(3):249-54 

 
(3) Baehner F, Schmiedeskamp C, Krummenauer F, Miebach E, Bajbouj M, Whybra C, et 
al. Cumulative incidence rates of the mucopolysaccharidoses in Germany. J Inherit Metab 
Dis. 2005; 28(6):1011-7 

 
(4) Malm G, Lund AM, Månsson JE, Heiberg A. Mucopolysaccharidoses in the Scandinavian 
countries: incidence and prevalence. Acta Paediatr. 2008; 97(11):1577-81 

 
(5) Héron B, Mikaeloff Y, Froissart R, Caridade G, Maire I, et al. Incidence and natural 
history of mucopolysaccharidosis type III in France and comparison with United Kingdom 
and Greece. Am J Med Genet A. 2011; 155A(1):58-68 

 
(6) Poupetová H, Ledvinová J, Berná L, Dvoráková L, Kozich V, Elleder M. The birth 
prevalence of lysosomal storage disorders in the Czech Republic: comparison with data in 
different populations. J Inherit Metab Dis. 2010; 33(4):387-96 

 No 
lon

ge
r v

ali
d



Examples of prevalence sources previously considered in orphan medicinal product designation procedures 
EMA/765701/2014 Page 10/42  

 

10 Spinal Muscular atrophy 0.2 (1) Norwood FL, Harling C, et al. Prevalence of genetic muscle disease in Northern 
England: in-depth analysis of a muscle clinic population. Brain. 2009; 132(Pt 11):3175-86 

 
(2) Hughes MI, Hicks EM, et al. The prevalence of inherited neuromuscular disease in 
Northern Ireland. Neuromuscul Disord. 1996; 6(1):69-73 

 
(3) Spiegler AW, Hausmanowa-Pertrusewicz I, et al. Population data on acute infantile 
and chronic childhood spinal muscular atrophy in Warsaw. Hum Genet. 1990; 85(2):211- 
4 

 
(4) Jedrzejowska M, Milewski M, et al. Incidence of spinal muscular atrophy in Poland-- 
more frequent than predicted? Neuroepidemiology. 2010; 34(3):152-7 

 
(5) Ludvigsson P, Olafsson E, et al. Spinal muscular atrophy. Incidence in Iceland. 
Neuroepidemiology. 1999; 18(5):265-9 

 

(6) Kvasnicova M, J. Stykova, et al. Incidence of spinal muscular atrophy and Duchenne's 
muscular dystrophy in the juvenile population of central Slovakia. Bratisl Lek Listy. 1994; 
95(2):78-82 

 
(7) Mostacciuolo M L, Danieli GA, et al. Epidemiology of spinal muscular atrophies in a 
sample of the Italian population. Neuroepidemiology. 1992; 11(1):34-8 

 
(8) D’Amico A, Mercuri E, Tiziano FD and Bertini E. Spinal Muscular Atrophy. Orphanet 
Journal of Rare Diseases. 2011, 6:71 

 
11 

 
Wilson’s disease 

 
0.6 

 
(1) Chappuis P, Callebert J, Quignon V, Woimant F, Laplanche JL. Late neurological 
presentations of Wilson disease patients in French population and identification of 8 novel 
mutations in the ATP7B gene. J Trace Elem Med Biol. 2007; 21(1):37-42 

 
(2) Møller LB, Horn N, Jeppesen TD, Vissing J, Wibrand F, Jennum P, Ott P. Clinical 
presentation and mutations in Danish patients with Wilson disease. Eur J Hum Genet. 
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2011; 19(9):935-41 
 

(3) Reilly M, Daly L, Hutchinson M. An epidemiological study of Wilson’s disease in the 
Republic of Ireland. J Neurol Neurosurg Psychiatry. 1993; 56(3):298-300 

 
(4) EuroWilson network - www.eurowilson.org 

12 X-linked juvenile retinoschisis 
(XLRS) 

0.4 (1) Forsius H, Krause U, Helve J, Vuopala V, Mustonen E, Vainio-Mattila B, Fellman J, 
Eriksson AW. Visual acuity in 183 cases of X-chromosomal retinoschisis. Can J 
Ophthalmol. 1973; 8:385-93 

 
(2) Rudanko SL, Flage T, Hansen E, Rosenberg T, Viggosson G, Riise R. Visual impairment 
in Nordic children. V. X-linked juvenile retinoschisis. Acta Ophthalmol. (Copenh) 1993; 
71:586-9 

 
(3) Puech B, Kostrubiec B, Hache JC, Francois P. Epidemiology and prevalence of 
hereditary retinal dystrophies in the Northern France. J Fr Ophtalmol. 1991; 14:153-64 

 
(4) De La Chapelle A, Alitalo T, Forsius H. X-linked juvenile retinoschisis. In: Wright AF, 
Jay B, eds. Molecular genetics of inherited eye diseases. Switzerland: Harwood Academic 
Publishers; 1994:339-57 

 
13 

 
Achromatopsia caused by 
mutations in the CNGB3 gene 

 
0.15 

 
(1) Judd DB. Facts of color-blindness. J Opt Soc Amer. 1943; 33: 294-307 

 

(2) Sharpe LT A. Stockman, et al. (1999). Opsin genes, cone photopigments, color vision, 
and color blindness: rod monochromacy. In: Color Vision: from Genes to Perception. K. 
Gegenfurtner and L. T. Sharpe. Cambridge University Press:48-51 

 

(3) Sharpe, L. T. and K. Nordby (1990). Total colour-blindness: an introduction. In: Night 
Vision: Basic, Clinical and Applied Aspects. R. F. Hess, L. T. Sharpe and K. Nordby. 
Cambridge, Cambridge University Press:253-289 
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http://www.eurowilson.org/
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(4) Eksandh L, Kohl S, et al. Clinical features of achromatopsia in Swedish patients with 
defined genotypes. Ophthalmic Genet. 2002; 23(2):109-20 

14 Leber's hereditary optic 
neuropathy 

<1 (1) Man PYW, et al. The Epidemiology of Leber Hereditary Optic Neuropathy in the North 
East of England Am J Hum Genet. 2003; 72:333 – 339 

 
(2) Spruijt L, et al.  Influence of mutation type on clinical expression of Leber hereditary 
optic neuropathy. Am J Ophthalmol. 2006; 141:676–682 

 
(3) Mackey DA. The epidemiology of Leber hereditary optic neuropathy in Australia. Clin 
Neuroscience. 1994; 2:162–164 

 
(4) Jančić J, Dejanović I, Samardžić J et al. Leber hereditary optic neuropathy in the 
population of Serbia. Eur J Paediatr Neurol. 2014; 18(3):354-359 

15 Ataxia Telangiectasia 0.1 Registries: 
(1) Ataxia-Telangiectasia patient registry - contributes to the ESID Database; Klinikum 
der Johann Wolfgang Goethe - Universität Frankfurt; Pädiatrische Pneumologie, 
Allergologie und Mukoviszidose (Germany) 

 
(2) Registro Italiano per l'Atassia Teleangiectasia; A.O. S. Andrea; Servizio di Genetica 
Medica (Italy) 

 
(3) CoF-AT study: a French cohort on ataxia-telangiectasia (France) 

 
16 

 
Leber’s congenital amaurosis 

 
<1 

 
(1) Puech B, Kostrubiec B, Hache JC, Francois P. Epidemiology and prevalence of 
hereditary retinal dystrophies in the Northern France. J Fr Ophtalmol. 1991; 14(3):153-64 

 
(2) Stone EM. Leber congenital amaurosis - a model for efficient genetic testing of 
heterogeneous disorders: LXIV Edward Jackson Memorial Lecture. Am J Ophthalmol. 
2007; 144(6):791-811 

 
(3) Koenekoop RK. An overview of Leber congenital amaurosis: a model to understand 
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human retinal development. Surv Ophthalmol. 2004; 49(4):379-398 
 

(4) Hanein S, Perrault I, Gerber S, Tanguy G, Barbet F, Ducroq D, et al. Leber congenital 
amaurosis: comprehensive survey of the genetic heterogeneity, refinement of the clinical 
definition, and genotype-phenotype correlations as a strategy for molecular diagnosis. 
Hum Mutat. 2004; 23(4):306-17 

 

(5) Hanein S, Perrault I, Gerber S, Tanguy G, Rozet JM, and Kaplan J. Leber congenital 
amaurosis: survey of the genetic heterogeneity, refinement of the clinical definition and 
phenotype-genotype correlations as a strategy for molecular diagnosis. Clinical and 
molecular survey in LCA. Adv Exp Med Biol. 2006; 572:15-20 

 
(6) Simonelli F, Ziviello C, Testa F, Rossi S, Fazzi E, Bianchi PE, Fossarello M, Signorini S, 
et al. Clinical and molecular genetics of Leber's congenital amaurosis: a multicenter study 
of Italian patients. Invest Ophthalmol Vis Sci. 2007; 48(9):4284-90 

 
(7) Foundation for Retinal Research - 
http://www.tfrr.org/index.php/en/about-lca/228-nike-free-run-2-0-id-odio-vestibulum 

    
17 Huntington’s disease 1 (1) Harper PS. The epidemiology of Huntington’s disease. Hum Genet. 1992; 89:365-76 

 

(2) Pringsheim T, Wiltshire K, Day L, et al. The Incidence and Prevalence of Huntington’s 
Disease: A Systematic Review and Meta-analysis. Move Disord. 2012; 27:1083-1091 

 
(3) Palo J, Somer H, Ikonen E, et al. Low Prevalence of Huntington’s Disease in Finland. 
Lancet. 1987; II:805-806 
 

(4) Frontali M, Malspina P, Rossi C, et al. Epidemiological and Linkage Studies on 
Huntington’s Disease in Italy. Hum Genet. 1990; 85:165-170 
 
(5) Ramos-Arroyo MA, Moreno S, Valiente A. Incidence and Mutation Rates of 
Huntington’s Disease in Spain: Experience of 9 Years of Direct Genetic Testing. J Neurol 
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Neurosurg Psychiatry. 2005; 76:337-342 
 

(6) Mattsson B. Huntington’s Chorea in Sweden. Acta Psychiatrica Scandinavica, 
Supplementum. 1974; 225:211-220 

 

(7) Simpson SA, Johnston AW. The prevalence of patterns of care of Huntington’s chorea 
in Grampian. British J of Psych. 1989;155:799-804 

 
(8) Quarrell OWJ, Tyler A, Jones MP, et al. Population Studies of Huntington’s Disease in 
Wales. Clin Genet. 1988; 33:189-195 

 
(9) Evans SJ, Douglas I, Rawlins MD, Wexler NS, Tabrizi SJ, Smeeth L. Prevalence of 
adult Huntington's disease in the UK based on diagnoses recorded in general practice 
records. J Neurol Neurosurg Psychiatry. 2013; 84(10):1156-60 

 
(10) Panas M, Karadima G, Vassos E, Kalfakis N, Kladi A, Christodoulou K, Vassilopoulos 
D. Huntington's disease in Greece: the experience of 14 years. Clin Genet. 2011; 
80(6):586-90 

 
(11) European Huntington’s Disease Network (EHDN) - www.euro-hd.net 

 
18 

 
Myasthenia gravis 

 
<2 

 
(1) Sardu C, Cocco E, Mereu A, Massa R, Cuccu A, Marrosu MG, Contu P. Population based 
study of 12 autoimmune diseases in Sardinia, Italy: prevalence and comorbidity. PLoS 
One. 2012; 7(3):e32487 

 
(2) Montomoli C, Citterio A, Piccolo G, Cioccale R, Ferretti VV, Fratti C, Bergamaschi R, 
Cosi VE. Epidemiology and geographical variation of myasthenia gravis in the province of 
Pavia, Italy. Neuroepidemiology. 2012; 38(2):100-5 

 
(3) Andersen JB, Engeland A, Owe JF, Gilhus NE. Myasthenia gravis requiring 
pyridostigmine treatment in a national population cohort. Eur J Neurol. 2010; 
17(12):1445-50 
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(4) Kalb B, Matell G, Pirskanen R, Lambe M. Epidemiology of myasthenia gravis: a 
population-based study in Stockholm, Sweden. Neuroepidemiology. 2002; 21(5):221-5 

 
(5) Eaton WW, Rose NR, Kalaydjian A, Pedersen MG, Mortensen PB. Epidemiology of 
autoimmune diseases in Denmark. J Autoimmun. 2007;29(1):1-9 

 
(6) Wirtz PW, Nijnuis MG, Sotodeh M, Willems LN, Brahim JJ, Putter H, Wintzen AR, 
Verschuuren JJ; Dutch Myasthenia Study Group. The epidemiology of myasthenia gravis, 
Lambert-Eaton myasthenic syndrome and their associated tumours in the northern part of 
the province of South Holland. J Neurol. 2003; 250(6):698-701 

 
(7) Carr AS, Cardwell CR, McCarron PO, McConville J. A systematic review of population 
based epidemiological studies in Myasthenia Gravis. BMC Neurol. 2010; 10:46 

 
(8) Andersen JB, Heldal AT, Engeland A, Gilhus NE. Myasthenia gravis epidemiology in a 
national cohort; combining multiple disease registries. Acta Neurol Scand Suppl. 2014; 
198:26-31 

19 Stargardt’s disease 1.5 (1) Turut P and Puech B. Heredity in Stargardt disease and fundus flavimaculatus. 
Ophtalmologie. 1989; 3(3):187-192 

 

(2) Puech B, Kostrubiec B, Hache JC, and Francois P. Epidemiology and prevalence of 
hereditary retinal dystrophies in the Northern France. J Fr Ophtalmol. 1991; 14(3):153- 
164 

 
(3) Blacharski PA, 1988. Fundus flavimaculatus. In Retinal dystrophies and degenerations. 
New York: Raven Press, pp. 135–159 

 
20 

 
Neuronal Ceroid Lipofuscinosis 
type 2 

 
0.3 

 
(1) Claussen M, Heim P, Knispel J, Goebel HH et al. Incidence of neuronal ceroid- 
lipofuscinoses in West Germany: variation of a method for studying autosomal recessive 
disorders. Am J Med Genet. 1992; 42(4):536-538. 
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(2) Poorthuis, BJ, Wevers, RA, Kleijer, WJ, Groener, JE et al. The Frequency of Lysosomal 
Storage Diseases in The Netherlands. Hum Genet. 1999; 105(1-2):151-156 

 
(3) Nelson, J. Incidence of the Mucopolysaccharidoses in Northern Ireland. Hum Genet. 
1997; 101(3):355-358 

 

(4) Pinto R, Caseiro C, Lemos M, Lopes L et al. Prevalence of lysosomal storage diseases 
in Portugal. Eur J Hum Genet. 2004; 12(2):87-92 

21 Carbamoyl-phosphate 
synthase-1 deficiency 

0.04-0.05 (1) Sanderson S, Green A, Preece MA and Burton H. The incidence of inherited metabolic 
disorders in the West Midlands, UK. Arch Dis Child. 2006; 91:896-9 

 
(2) Keskinen P, Siitonen A and Salo M. Hereditary urea cycle diseases in Finland. Acta 
Paediatr. 2008; 97:1412-9 

 
(3) Dionisi-Vici C, Rizzo C, Burlina AB, Caruso U, Sabetta G, Uziel G and Abeni D. Inborn 
errors of metabolism in the Italian pediatric population: a national retrospective survey. J 
Pediatr. 2002; 140:321-7 

 
(4) Summar ML, Dobbelaere D, Brusilow S and Lee B. Diagnosis, symptoms, frequency 
and mortality of 260 patients with urea cycle disorders from a 21-year, multicentre study 
of acute hyperammonaemic episodes. Acta Paediatr. 2008; 97:1420-5 

 
(5) Testai FD and Gorelick PB. Inherited metabolic disorders and stroke part 2: 
homocystinuria, organic acidurias, and urea cycle disorders. Arch Neurol. 2010; 67:148- 
53 

 
(6) Brusilow SW and Maestri NE. Urea cycle disorders: diagnosis, pathophysiology, and 
therapy. Adv Pediatr. 1996; 43:127-70 

 
22 Inborn errors of primary bile 

acid synthesis responsive to 

 
0.07 (1) Powell JE, Keffler S, Kellly DA and Green A. Population screening for neonatal liver 

disease: potential for a community-based programme. J Med Screen. 2003; 10:112-116 
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 treatment with cholic acid  (2) Heubi JE, Setchell KDR and Bove MD. Inborn errors in bile acid metabolism. Semin 
Liver Dis. 2007; 27(3) 282-294 

 
(3) Bove KE, Heubi JE, Balistreri WF, Setchell KDR. Bile acid synthetic defects and liver 
disease: a comprehensive review. Pediatr Dev Pathol. 2004; 7(4):315-34 

 
(4) Setchell KDR and Heubi JE. Defects in bile acid synthesis – Diagnosis and treatment. J 
Pediatr Gastroenterol Nutr. 2006; 43 (Suppl 1):S17-22 

 
(5) Setchell KDR and O’Connell NC. Disorders of bile acid synthesis and metabolism: A 
metabolic basis for liver disease. In: Liver Disease in Children- Third Edition (Suchy FJ, 
Sokol RJ, Balistreri WF, Eds) B.C. Lippincott Williams & Wilkins Philadelphia, PA, 2007; 
736-766 

23 Citrullinaemia type 1 0.06 Haberle J, Boddaert N, Burlina A, Chakrapani A, Dixon M, Huemer M et al Suggested 
guidelines for the diagnosis and management of urea cycle disorders. Orphanet J Rare 
Dis. 2012; 7:32 

 
24 

 
Ornithine transcarbamylase 
deficiency 

 
<0.1 

 
(1) Dionisi-Vici C, Rizzo C, Burlina AB, Caruso U, Sabetta G, Uziel G and Abeni D. Inborn 
errors of metabolism in the Italian pediatric population: a national retrospective survey. J 
Pediatr. 2002; 140:321-7 

 
(2) Keskinen P, Siitonen A & Salo M. Hereditary urea cycle diseases in Finland. Acta 
Paediatr. 2008; 97:1412-9 

 
(3) Brusilow SW and Maestri NE. Urea cycle disorders: diagnosis, pathophysiology, and 
therapy. Adv Pediatr. 1996; 43:127-70 

 
25 

 
Amyotrophic Lateral Sclerosis 

 
1 

 
(1) Logroscino G, Traynor BJ, Hardiman O, Chiò A, Mitchell D, Swingler RJ, Millul A, Benn 
E, Beghi E; EURALS. Incidence of amyotrophic lateral sclerosis in Europe. J Neurol 
Neurosurg Psychiatry. 2010; 81:385-90 
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http://www.ncbi.nlm.nih.gov/pubmed?term=Beghi%20E%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=19710046
http://www.ncbi.nlm.nih.gov/pubmed?term=EURALS%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/19710046
http://www.ncbi.nlm.nih.gov/pubmed/19710046
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(2) Huisman MH, de Jong SW, van Doormaal PT, Weinreich SS, Schelhaas HJ, van der 
Kooi AJ, de Visser M, Veldink JH, van den Berg LH. Population based epidemiology of 
amyotrophic lateral sclerosis using capture-recapture methodology. J Neurol Neurosurg 
Psychiatry. 2011; 82:1165-70 

 
(3) Ragonese P, Cellura E, Aridon P, D'amelio M, Spataro R, Taiello AC, Maimone D, La 
Bella V, Savettieri G. Incidence of amyotrophic lateral sclerosis in Sicily: A population 
based study. Amyotroph Lateral Scler. 2012; 13(3):284-7 

 
(4) Abhinav K, Stanton B, Johnston C, Hardstaff J, Orrell RW, Howard R, Clarke J, Sakel 
M, Ampong MA, Shaw CE, Leigh PN, Al-Chalabi A. Amyotrophic lateral sclerosis in South- 
East England: a population-based study. The South-East England register for amyotrophic 
lateral sclerosis (SEALS Registry). Neuroepidemiology. 2007;29:44-8 

 
(5) Imam I, Ball S, Wright D, Hanemann CO, Zajicek J. The epidemiology of motor 
neurone disease in two counties in the southwest of England. J Neurol. 2010; 257:977-81 

 
(6) Hoppitt T, Pall H, Calvert M, Gill P, Yao G, Ramsay J, James G, Conduit J, Sackley C. A 
systematic review of the incidence and prevalence of long-term neurological conditions in 
the UK. Neuroepidemiology. 2011; 36:19-28 

 
(7) Gundersen MD et al. Incidence and Clinical Features of Amyotrophic Lateral Sclerosis 
in Møre and Romsdal County, Norway. Neuroepidemiology. 2011;37:58–63 

26 Limbal stem cell deficiency 1 (1) Shortt A, Tuft S and Daniels J. Corneal stem cells in the eye clinic. Br Med Bull. 2011; 
100:209–225 

 
(2) Morgan SJ. Chemical burns of the eye: causes and management. Br J Ophthalmol. 
1987; 71:854-857 

 
(3) Radosavljević A, Kalezić T, Golubović S. The Frequency of Chemical Injuries to the Eye 
in a Tertiary Referral Centre; Srp Arh Celok Lek. 2013;141(9-10):592-596 

 No 
lon

ge
r v

ali
d

http://www.ncbi.nlm.nih.gov/pubmed?term=Cellura%20E%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=22409362
http://www.ncbi.nlm.nih.gov/pubmed?term=Aridon%20P%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=22409362
http://www.ncbi.nlm.nih.gov/pubmed?term=D%27amelio%20M%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=22409362
http://www.ncbi.nlm.nih.gov/pubmed?term=Spataro%20R%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=22409362
http://www.ncbi.nlm.nih.gov/pubmed?term=Taiello%20AC%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=22409362
http://www.ncbi.nlm.nih.gov/pubmed?term=Maimone%20D%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=22409362
http://www.ncbi.nlm.nih.gov/pubmed?term=La%20Bella%20V%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=22409362
http://www.ncbi.nlm.nih.gov/pubmed?term=La%20Bella%20V%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=22409362
http://www.ncbi.nlm.nih.gov/pubmed?term=Savettieri%20G%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=22409362
http://www.ncbi.nlm.nih.gov/pubmed/22409362
http://www.ncbi.nlm.nih.gov/pubmed?term=Stanton%20B%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=17898523
http://www.ncbi.nlm.nih.gov/pubmed?term=Johnston%20C%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=17898523
http://www.ncbi.nlm.nih.gov/pubmed?term=Hardstaff%20J%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=17898523
http://www.ncbi.nlm.nih.gov/pubmed?term=Orrell%20RW%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=17898523
http://www.ncbi.nlm.nih.gov/pubmed?term=Howard%20R%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=17898523
http://www.ncbi.nlm.nih.gov/pubmed?term=Clarke%20J%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=17898523
http://www.ncbi.nlm.nih.gov/pubmed?term=Sakel%20M%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=17898523
http://www.ncbi.nlm.nih.gov/pubmed?term=Sakel%20M%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=17898523
http://www.ncbi.nlm.nih.gov/pubmed?term=Ampong%20MA%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=17898523
http://www.ncbi.nlm.nih.gov/pubmed?term=Shaw%20CE%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=17898523
http://www.ncbi.nlm.nih.gov/pubmed?term=Leigh%20PN%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=17898523
http://www.ncbi.nlm.nih.gov/pubmed?term=Al-Chalabi%20A%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=17898523
http://www.ncbi.nlm.nih.gov/pubmed/17898523
http://www.ncbi.nlm.nih.gov/pubmed?term=Pall%20H%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=21088431
http://www.ncbi.nlm.nih.gov/pubmed?term=Calvert%20M%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=21088431
http://www.ncbi.nlm.nih.gov/pubmed?term=Gill%20P%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=21088431
http://www.ncbi.nlm.nih.gov/pubmed?term=Yao%20G%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=21088431
http://www.ncbi.nlm.nih.gov/pubmed?term=Ramsay%20J%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=21088431
http://www.ncbi.nlm.nih.gov/pubmed?term=James%20G%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=21088431
http://www.ncbi.nlm.nih.gov/pubmed?term=Conduit%20J%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=21088431
http://www.ncbi.nlm.nih.gov/pubmed?term=Sackley%20C%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=21088431
http://www.ncbi.nlm.nih.gov/pubmed/21088431
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(4) Macdonald EC, Cauchi PA, Azuara-Blanco A, Foot B. Surveillance of severe chemical 
corneal injuries in the UK. Br J Ophthalmol. 2009; 93(9):1177-80 

27 Hyperargininaemia 0.02 (1) Lund AM, Hougaard DM, H. Simonsen, Andresen BS, Christensen M, Duno M, 
Skogstrand K, Olsen RK, Jensen UG, Cohen A, et al. Biochemical screening of 504,049 
newborns in Denmark, the Faroe Islands and Greenland - Experience and development of 
a routine program for expanded newborn screening. Mol Genet Metab. 2012; 107:281-93 

 
(2) Lindner M, Gramer G, Haege G, Fang-Hoffmann GJ, Schwab KO, Tacke U, Trefz FK, 
Mengel E, Wendel U, Leichsenring M, Burgard P and Hoffmann GF.Efficacy and outcome of 
expanded newborn screening for metabolic diseases--report of 10 years from South-West 
Germany. Orphanet J Rare Dis. 2011; 6: 44 

 
(3) Couce ML, Castineiras DE, Boveda MD, Bana A, Cocho JA, Iglesias AJ, Colon C, 
Alonso-Fernandez JR and Fraga JM. Evaluation and long-term follow-up of infants with 
inborn errors of metabolism identified in an expanded screening programme. Mol Genet 
Metab. 2011; 104: 470-5 

 
(4) Vilarinho L, Rocha H, Sousa C, Marcao A, Fonseca H, Bogas M and Osorio RV. Four 
years of expanded newborn screening in Portugal with tandem mass spectrometry. J 
Inherit Metab Dis. 2010; Suppl 3:S133-8 

 
(5) Keskinen P, Siitonen A and Salo M. Hereditary urea cycle diseases in Finland. Acta 
Paediatr. 2008; 97:1412-9 

 
28 

 
Citrullinaemia type 2 

 
0.09 

 
(1) Camacho J and Rioseco-Camacho N. Hyperornithinemia-Hyperammonemia- 
Homocitrullinuria Syndrome. In: Pagon RA, Adam MP. et al. editors. GeneReviews; 1993 

 
(2) Fiermonte G, Soon D, Chaudhuri A, Paradies E,  Lee PJ, Krywawych S, Palmieri F and 
Lachmann RH. An adult with type 2 citrullinemia presenting in Europe. N Engl J Med. 
2008; 358:1408-9 
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http://www.ncbi.nlm.nih.gov/pubmed?term=Cauchi%20PA%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=19416936
http://www.ncbi.nlm.nih.gov/pubmed?term=Azuara-Blanco%20A%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=19416936
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(3) Tabata A, Sheng JS, Ushikai M, Song YZ, Gao HZ, Lu YB, Okumura F, Lijima M, Mutoh 
K, Kishida S, Saheki T and Kobayashi K. Identification of 13 novel mutations including a 
retrotransposal insertion in SLC25A13 gene and frequency of 30 mutations found in 
patients with citrin deficiency. J Hum Genet. 2008; 53:534-45 

 
(4) Kobayashi K, Saheki T and Song YZ. Citrin Deficiency. In: Pagon RA, Adam MP, et al. 
editors. GeneReviews. 1993 

29 N-acetylglutamate synthetase 
deficiency 

0.01 Dionisi-Vici C, Rizzo C, Burlina AB, Caruso U, Sabetta G, Uziel G and Abeni D. Inborn 
errors of metabolism in the Italian pediatric population: a national retrospective survey. J 
Pediatr. 2002; 140:321-7 

 
30 

 
Argininosuccinic aciduria 

 
0.19 

 
(1) Mercimek-Mahmutoglu S, Moeslinger D, Haberle J, Engel K, Herle M, Strobl MW, 
Scheibenreiter S, Muehl A and Stockler-Ipsiroglu S. Long-term outcome of patients with 
argininosuccinate lyase deficiency diagnosed by newborn screening in Austria. Mol Genet 
Metab. 2010; 100:24-8 

 
(2) Keskinen P, Siitonen A and Salo M. Hereditary urea cycle diseases in Finland. Acta 
Paediatr. 2008; 97:1412-9 

 
(3) Dionisi-Vici C, Rizzo C, Burlina AB, Caruso U, Sabetta G, Uziel G and Abeni D. Inborn 
errors of metabolism in the Italian pediatric population: a national retrospective survey. J 
Pediatr. 2002; 140:321-7 

 
(4) Testai FD and Gorelick PB. Inherited metabolic disorders and stroke part 2: 
homocystinuria, organic acidurias, and urea cycle disorders. Arch Neurol. 2010; 67:148- 
53 

 
(5) Swedish National Board of Health and Welfare 

 
31 Mucopolysaccharidosis, type 

IVA (Morquio A syndrome) 

 
1.5 (1) Poorthuis BJ, Wevers RA, Kleijer WJ, Groener JE, de Jong JG, van Weely S, Niezen- 

Koning KE, van Diggelen OP. The Frequency of Lysosomal Storage Diseases in The 
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Netherlands. Hum Genet. 1999; 105(1-2):151-156 
 

(2) Nelson, J. Incidence of the Mucopolysaccharidoses in Northern Ireland. Hum Genet. 
1997; 101(3):55-358 

 
(3) Baehner F, Schmiedeskamp C, Krummenauer F, Miebach E, Bajbouj M, Whybra C, 
Kohlschutter A, Kampmann C, Beck M. Cumulative incidence rates of the 
mucopolysaccharidoses in Germany. J Inherit Metab Dis. 2005; 28(6):1011-1017 

 
(4) Pinto R, Caseiro C, Lemos M, Lopes L, Fonte, A, Ribeiro H, Pinto E, et al. Prevalence of 
lysosomal storage diseases in Portugal. Eur J Hum Genet. 2004; 12(2):87-92 

32 Neuromyelitis optica 0.4 (1) NMO registry http://www.nmouk.nhs.uk/what-is-nmo/more-about-nmo 
 

(2) Asgari N, Lillevang ST, Skejoe HPB, Falah M, Stenager E, Kyvik KO. A population 
based Study of neuromyelitis optica in Caucasians. Neurology 2011; 76:1589–1595 

 
(3) Cossburn M, TackleyG, Baker K, Ingram G, Burtonwood M, Malik G, Pickersgill T, te 
Water NJ, and Robertson N. The prevalence of neuromyelitis optica in South East Wales. 
Eur J Neurol. 2012; 19:655-659 

 

(4) Cabrera-Gomez JA, Kurtzke JF, Gonzalez-Quevedo A, Lara-Rodrıguez R. An 
epidemiological study of neuromyelitis optica in Cuba. J Neurol. 2009; 256:35–44 

 
33 

 
Congenital sucrase-isomaltase 
deficiency 

 
2 

 
(1) Baudon JJ, Veinberg F, Thioulouse E, Morgant G, Aymard P, Charritat JL. Sucrase- 
isomaltase deficiency: changing pattern over two decades. J Pediatr Gastroenterol Nutr. 
1996; 22(3):284-8 

 
(2) Sander P, Alfalah M, Keiser M, Korponay-Szabo I, Kovács JB, Leeb T, Naim HY. Novel 
mutations in the human sucrase-isomaltase gene (SI) that cause congenital carbohydrate 
malabsorption. Hum Mutat. 2006; 27(1):119 
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(3) Robayo-Torres CC, Opekun AR, Quezada-Calvillo R, Villa X, Smith EO, Navarrete M, 
Baker SS, Nichols BL. 13C-Breath Tests for Sucrose Digestion in Congenital Sucrase 
Isomaltase-deficient and Sacrosidase-supplemented patients. J Pediatr Gastroenterol 
Nutr. 2009; 48:412-418 

 
(4) Schmitz PJ. Congenital sucrase-isomaltase deficiency. 2007; Orphanet website 

34 Myotonic disorders 2 (1) Norwood FL, Harling C, Chinnery PF, Eagle M, Bushby K, Straub V. Prevalence of 
genetic muscle disease in Northern England: in-depth analysis of a muscle clinic 
population. Brain. 2009;132(Pt 11):3175-86 

 
(2) Mladenovic J, Pekmezovic T, Todorovic S, Rakocevic-Stojanovic V, Savic D, Romac S, 
et al. Epidemiology of myotonic dystrophy type 1 (Steinert disease) in Belgrade (Serbia). 
Clin Neurol and Neurosurg. 2006;108(8):757-60 

 

(3) Hughes MI, Hicks EM, Nevin NC, Patterson VH. The prevalence of inherited 
neuromuscular disease in Northern Ireland. Neuromusc Disord. 1996;6(1):69-73 

 
(4) Pinessi L, Bergamini L, Cantello R, Di Tizio C. Myotonia congenita and myotonic 
dystrophy: descriptive epidemiological investigation in Turin, Italy (1955-1979). Ital J 
Neurol Sci. 1982; 3(3):207-10 

 
(5) Siciliano G, Manca M, Gennarelli M, Angelini C, Rocchi A, Iudice A, et al. Epidemiology 
of myotonic dystrophy in Italy: re-apprisal after genetic diagnosis. Clin Genet. 
2001;59(5):344-9 

 
(6) Magee A, Nevin NC. The epidemiology of myotonic dystrophy in Northern Ireland. 
Community Genet. 1999; 2(4):179-83 

 
(7) Horga A, Raja Rayan DL, Matthews E, Sud R, Fialho D, Durran SC, et al. Prevalence 
study of genetically defined skeletal muscle channelopathies in England. Neurology. 2013; 
80(16):1472-5 
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(8) Medica I, Marković D, Peterlin B. Genetic epidemiology of myotonic dystrophy in 
Istria, Croatia. Acta Neurol Scan. 1997;95:164-66 

 
(9) Ahlström G, Gunnarsson LG, Leissner P, Sjödén PO. Epidemiology of neuromuscular 
diseases, including the postpolio sequelae, in a Swedish county. Neuroepidemiology. 
1993;12:262–269 

 
(10) Baumann P, Myllylä VV, Leisti J. Myotonia congenita in northern Finland: an 
epidemiological and genetic study. J Med Genet. 1998; 35:293–296 

 
(11) Darin N, Tulinius M Neuromuscular disorders in childhood: a descriptive 
epidemiological study from western Sweden. Neuromuscul Disord. 2000; 10:1–9 

 
(12) Emery AE. Population frequencies of inherited neuromuscular diseases: a world 
survey. Neuromuscul Disord. 1991;1:19–29 

35 Allan-Herndon-Dudley 
Syndrome 

0.2 (1) Schwartz CE, Stevenson RE. The MCT8 thyroid hormone transporter and Allan- 
Herndon-Dudley syndrome. Best Pract Res Clin Endocrinol Metab. 2007; 21(2):307–321 

 
(2) Di Cosmo C, Liao X-H, Dumitrescu AM, et al. A thyroid hormone analog with reduced 
dependence on the monocarboxylate transporter 8 for tissue transport. Endocrinology. 
2009; 150(9):4450–4458 

 
(3) Visser WE, Vrijmoeth P, Visser FE, Arts WFM, van Toor H, Visser TJ. Identification, 
functional analysis, prevalence and treatment of monocarboxylate transporter 8 (mct8) 
mutations in a cohort of adult patients with mental retardation. Clin Endocrinol. 2013; 
78:310-315 

 
36 

 
Hypoparathyroidism 

 
<5 

 
(1) Underbjerg L, Sikjaer T, Mosekilde L, Rejnmark L 2012: The epidemiology of hypo- 
and pseudohypoparathyroidism in Denmark. J Bone Miner Res 27 (Suppl.1), Page S171 
(or from American Society for Bone and Mineral Research Abstracts) 
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(2) Baldassare RL, Chang DC, Brumund KT, Bouvet M 2012: Predictors of Hypocalcemia 
after thyroidectomy: results from the Nationwide Inpatient Sample. ISRN Surgery Article 
ID 838614, 7 pages. Available at: http://www.hindawi.com/isrn/surgery/2012/838614 

 
(3) Lima K, Abrahamsen TG, Wolff AB, et al. Hypoparathyroidism and autoimmunity in the 
22q11.2 deletion syndrome. Eur J Endocrin. 2011; 165:345-352 

 
(4) al-Suliman NN, Ryttov NF, Qvist N, Blichert-Toft M & Graversen HP. Experience in a 
specialist thyroid surgery unit: a demographic study, surgical complications, and 
outcome. Eur J Surg. 1997; 163(1):13–20 

 
(5) Pappalardo G, Guadalaxara A, Frattaroli FM, Illomei G and Falaschi P. Total compared 
with subtotal thyroidectomy in benign nodular disease: personal series and review of 
published reports. Eur J Surg. 1998; 164(7):501–506 

37 Dravet Syndrome <0.5 (1) Yakoub M, Dulac O, Jambaque I, Chiron C and Plouin P. Early diagnosis of severe 
myoclonic epilepsy of infancy. Brain Dev. 1992; 14: 299-303 

 
(2) Brunklaus A, et al. Prognostic, clinical and demographic features in SCN1A mutation- 
positive Dravet syndrome. Brain. 2012; 135:2329-2336 

 
(3) Dravet C, Bureau M, Oguni H, Fukuyama Y and Cokar O. Severe Myoclonic Epilepsy in 
Infancy: Dravet Syndrome. Adv Neurol. 2005; 95:71-102 

 
(4) Dalla Bernardina B, Colamaria V, Capovilla G, et al. Nosological classification of 
epilepsies in the first three years of life. In: Nistico G, Di Perri R, Meinardi H, eds. 
Epilepsy: An update on research and therapy. New York: Liss, 1983:165-183 

 

(5) Hurst D. Epidemiology of Severe Myoclonic Epilepsy of Infancy. Epilepsia. 1990; 
31(4):397-400 

 
(6) Brunklaus A, et al. Prognostic, clinical and demographic features in SCN1A mutation- 
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positive Dravet syndrome. Brain. 2012; 135:2329-2336 
 

(7) Hallböök T and Rosander C. Dravet syndrome in Sweden: a population based study, 
Conference Abstract 2013; Epilepsia. 54(Suppl. 3):232 

 
38 

 
Dystrophic myotonia 

 
<2 

 
(1) Suominen T, Bachinski LL, Auvinen S, Hackman P, Baggerly KA, Angelini C, Peltonen 
L, Krahe R and Udd B. Population frequency of myotonic dystrophy: higher than expected 
frequency of myotonic dystrophy type 2 (DM2) mutation in Finland. Eur J HumGenet. 
2011; 19(7):766-782 

 
(2) Norwood FL, Harling C, Chinnery PF, Eagle M, Bushby K, Straub V. Prevalence of 
genetic muscle disease in Northern England: in-depth analysis of a muscle clinic 
population. Brain. 2009; 132 (Pt 11):3175-86 

 
(3) Siciliano G, Manca ML, Gennarelli M, et al. Epidemiology of myotonic dystrophy in 
Italy: re-apprisal after genetic diagnosis. Clin Genet. 2001; 59:344-349 

 
(4) Mladenovic J, Pekmezovic T, Todorovic S, Rakocevic-Stojanovic V, et al. Survival and 
mortality of myotonic dystrophy type 1 (Steinert's disease) in the population of 
Belgrade. Eur J Neurol. 2006; 13(5):451-454 

 
(5) Medica I, Marković D, Peterlin B. Genetic epidemiology of myotonic dystrophy in 
Istria, Croatia. Acta Neurol Scand. 1997; 95(3):164-6 

 
(6) Udd B , Meola G, Krahe R, Thornton C, Ranum LP, Bassez G, Kress W, Schoser B, 
Moxley R. 140th ENMC International Workshop: Myotonic Dystrophy DM2/PROMM and 
other myotonic dystrophies with guidelines on management. Neuromuscul Disord. 
2006; 16:403–13 

 
(7) Udd B, Meola G, Krahe R, Wansink DG, Bassez G, Kress W, Schoser B, Moxley R. 
Myotonic dystrophy type 2 (DM2) and related disorders report of the 180th ENMC 
workshop including guidelines on diagnostics and management 3-5 December 2010, 
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Naarden, The Netherlands. Neuromuscul Disord. 2011; 21(6):443–50 
 
39 

 
Cushing’s syndrome 

 
<1 

 
(1) Lindholm J, Juul S, Jorgensen JOL et al. Incidence and late prognosis of cushing's 
syndrome: a population-based study. J Clin Endocrinol Metab. 2001; 86(1):117-123 

 
(2) Cavagnini F, Pecori Giraldi F. Epidemiology and follow-up of Cushing's disease. Ann 
Endocrinol. 2001;62-2:168-172 

 
(3) Fernandez A, Karavitaki N, Wass JA. Prevalence of pituitary adenomas: a community- 
based, cross-sectional study in Banbury (Oxfordshire, UK). Clin Endocrinol. 2010; 
72(3):377-382 

 
(4) Daly AF, Rixhon M, Adam C, et al. High prevalence of pituitary adenomas: a cross- 
sectional study in the province of Liege, Belgium. J Clin Endocrinol Metab. 2006; 
91(12):4769-75 

 
(5) Newell-Price J, Bertagna X, et al. Cushing’s syndrome. Lancet. 2006; 
367(9522):1605–17 

 
(6) Steffensen C, Bak AM, Rubeck KZ et al. Epidemiology of Cushing's syndrome. 
Neuroendocrinology. 2010; 92(Suppl 1):1-5 

40 Rett syndrome <1 (1) Bienvenu T, Philippe C, De Roux N, Raynaud M, Bonnefond JP, Pasquier L, Lesca G, 
Mancini J, Jonveaux P, Moncla A, Feingold J, Chelly J, Villard L. The incidence of Rett 
syndrome in France. Pediatr Neurol. 2006; 34(5):372-5 

 
(2) Kerr AM, Stephenson JB. Rett's syndrome in the west of Scotland. Br Med J. 1985; 
291(6495):579-82 

 
(3) Kerr AM, Stephenson JB. A study of the natural history of Rett syndrome in 23 girls. 
Am J Med Genet Suppl. 1986; 1:77-83 
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(4) Hagberg B. Rett syndrome: Swedish approach to analysis of prevalence and cause. 
Brain Dev. 7(3):276-80 

 

(5) Boltshauser E, Kunzle C. Prevalence of Rett syndrome in Switzerland. Helv Paediatr 
Acta. 42(5-6):407-11 

 
41 

 
Familial chylomicronemia 
syndrome 

 
0.1 

 
(1) Johansen CT and Hegele RA. Genetic bases of hypertriglyceridemic phenotypes. Curr 
Opin Lipidol. 2011; 22(4):247-253 

 
(2) Brunzell JD. Familial lipoprotein lipase deficiency and other causes of the 
chylomicronemia syndrome. In: Metabolic and molecular basis of inherited disease. 
Scriver CR, Beaudet AL, Sly WS, Valle D, editors. New York:McGraw-Hill, 1995. p. 1913- 
32 

 
(3) Gagne C, Brun LD, Julien P, Moorjani S, Lupien PJ. Primary lipoproteinlipase-activity 
deficiency: Clinical investigation of a French Canadian population. Can Med Assoc J. 1989; 
140(4):405-11 

 
(4) Julien P. High frequency of lipoprotein lipase deficiency in the Quebec population. Can 
J Cardiol. 1992; 8(7):675-6 

 
(5) Gaudet D, Signorovitch J, Swallow E, Fan L, Tremblay K, Brisson D, Meyers C, 
Gruenberger J-B. Medical resource use and costs associated with chylomicronemia. J Med 
Econ. 2013; 16(5):657-666 

 
(6) Nierman MC, Rip J, Twisk J, Meulenberg JJ, Kastelein JJ, Stroes ES, Kuivenhoven JA. 
Gene therapy for genetic lipoprotein lipase deficiency: from promise to practice. Neth J 
Med. 2005; 63(1):14-19. 

 
(7) Gotoda T, Shirai K, Ohta T, Kobayashi J, Yokoyama S, Oikawa S, Bujo H, Ishibashi S, 
Arai H, Yamashita S, Harada-Shiba M, Eto M, Hayashi T, Sone H, Suzuki H, Yamada N; 
the Research Committee for Primary Hyperlipidemia. Research on Measures against 
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Intractable Diseases by the Ministry of Health, Labour and Welfare in Japan. Diagnosis 
and management of type I and type V hyperlipoproteinemia. J Atheroscler Thromb. 2012; 
19(1):1-12 

42 Optic neuritis 0.5 (1) Martínez-Lapiscina EH, Fraga-Pumar E, Pastor X, Gómez M, Conesa A, Lozano-Rubí R, 
Sánchez-Dalmau B, Alonso A, Villoslada P. Is the incidence of optic neuritis rising? 
Evidence from an epidemiological study in Barcelona (Spain), 2008-2012. J Neurol. 2014; 
261(4):759-67 

 
(2) Bojic L, Ivanisevic M, Sinicic A, et al. The incidence of optic neuritis in Split-Dalmatia 
county, Croatia. Coll Antropol 2004; 28(1):343-347 

 
(3) Loncarek K, Brajac I, Petricek I et al. Epidemiology of monosymptomatic optic neuritis 
in Rijeka County, Croatia: Meteorological aspects. 2005; Coll Antropol. 29 (1):309–313 

 
(4) Jin Y-P, de Pedro-Cuesta J, Soderstom M, Link H. Incidence of optic neuritis in 
Stockholm, Sweden, 1990-1995. Arch Neurol. 1999; 56(8):975-980 

 
(5) Congia S, Vacca MA, Tronci S. Epidemiologic and clinical features of optic neuritis in 
the 20th and 21st sanitary districts of the Sardinia (Italy). Acta Neurol. 1989; 11(1):10- 
14 

 
(6) Haller P, Patzold U, Eckert G. Optic neuritis in Hannover – an epidemiologic and 
serogenetic study. In: Bauer HJ, S. Poser, G. Ritter (Eds.): Progress in multiple sclerosis 
research. Springer Ver- lag, Berlin Heidelberg 1980 

 
(7) MacDonald BK, Cockerell OC, Sander JWAS, Shorvon SD. The incidence and lifetime 
prevalence of neurological disorders in a prospective community-based study in the UK. 
Brain. 2000; 123:665-678 

 
43 

 
Adrenoleukodystrophy 

 
0.35 (1) Sereni C, Paturneau-Jouas M, Aubourg P, Baumann N, Feingold J. 

Adrenoleukodystrophy in France: an epidemiological study. Neuroepidemiology. 1993; 
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12(4):229-33 
 

(2) Horn MA, Retterstøl L, Abdelnoor M, Skjeldal OH, Tallaksen CM. Adrenoleukodystrophy 
in Norway: high rate of de novo mutations and age-dependent penetrance. Pediatr 
Neurol. 2013; 48(3):212-9 

 
(3) Van Geel BM, Assies J, Weverling GJ, Barth PG. Predominance of the 
adrenomyeloneuropathy phenotype of X-linked adrenoleukodystrophy in The Netherlands: 
a survey of 30 kindreds. Neurology. 1994; 44(12):2343-6 

 
(4) Heim P, Claussen M, Hoffman B, Conzelman E, Gärtner J, Harzer K, Hunneman DH, 
Köhler W, Kurlemann G Kohschütter A. Leukodystrophy incidence in Germany. Am J Med 
Genet. 1997; 71(4):475-8 

 
44 

 
Farber disease 

 
0.01 

 
(1) Poupetová H, Ledvinová J, Berná L, Dvoráková L, Kozich V, Elleder M. The birth 
prevalence of lysosomal storage disorders in the Czech Republic: comparison with data in 
different populations. J Inherit Metab Dis. 2010; 33(4):387-96 

 
(2) Poorthuis BJ, Wevers RA, Kleijer WJ, Groener JE, de Jong JG, van Weely S, Niezen- 
Koning KE, van Diggelen OP. The frequency of lysosomal storage diseases in The 
Netherlands. Hum Genet. 1999; 105(1-2):151-6 

 
(3) Pinto R, Caseiro C, Lemos M, Lopes L, Fontes A, Ribeiro H, Pinto E, Silva E, Rocha S, 
Marcão A, Ribeiro I, Lacerda L, Ribeiro G, Amaral O, Sá Miranda MC. Prevalence of 
lysosomal storage diseases in Portugal. Eur J Hum Genet. 2004; 12(2):87-92 

45 Corneal lesions, with 
associated corneal (limbal) 
stem cell deficiency, due to 
ocular burns 

0.3 (1) Wong TY, Klein BE, Klein R. The prevalence and 5-year incidence of ocular trauma. 
The Beaver Dam Eye Study. Ophthalmology. 2000; 107(12):2196-202 

 

(2) Katz J, Tielsch JM. Lifetime prevalence of ocular injuries from the Baltimore Eye 
Survey. Arch Ophthalmol. 1993; 111(11):1564-8 
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(3) Baker RS, Wilson RM, Flowers CW Jr, Lee DA, Wheeler NC. A population-based survey 
of hospitalized work-related ocular injury: diagnoses, cause of injury, resource utilization, 
and hospitalization outcome. Ophthalmic Epidemiol. 1999; 6(3):159-69 

 
(4) Chong EM, Dana MR. Graft failure IV. Immunologic mechanisms of corneal transplant 
rejection. Int Ophthal. 2008; 28(3):209-222 

46 Glycogen storage disease type 
II (Pompe's disease) 

<1 (1) Mechtler TP, Stary S, Metz TF, De Jesus VR, Greber-Platzer S, Pollak A, Herkner KR, 
Streubel B and Kasper DC. Neonatal screening for lysosomal storage disorders: feasibility 
and incidence from a nationwide study in Austria. Lancet. 2012; 379, 335-341 

 
(2) Scott CR, Elliott S, Buroker N, Thomas LI, Keutzer J, Glass M, Gelb MH and Turecek F. 
Identification of Infants at Risk for Developing Fabry, Pompe, or Mucopolysaccharidosis-I 
from Newborn Blood Spots by Tandem Mass Spectrometry. J Pediatr. 2013; 163(2):498- 
503 

 
(3) Ausems MG, Verbiest J, Hermans MP, et al. Frequency of glycogen storage disease 
type II in The Netherlands: Implications for diagnosis and genetic counselling. Eur J Hum 
Genet. 1999; 7(6):713-6 

 
(4) Poupêtova H, Ledvinová J, Berná L, Dvořáková L, Kožich V and Elleder M. The birth 
prevalence of lysosomal storage disorders in the Czech Republic: comparison with data in 
different populations. J Inherit Metab Dis. 2010; 33(4):387–396 
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0.1 

 
(1) Sousa A, Andersson R, Drugge U, Holmgre G, Sandgren O. Familial Amyloidotic 
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(2) Sousa A, Coelho T, Barros J, Sequeiros J. Genetic Epidemiology of Familial Amyloidotic 
Polyneuropathy (FAP)-Type I in Povoa do Varzim and Vila do Conde (North of Portugal). 
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from population studies from the United States, Europe, Asia, and Australia. 
Ophthalmology. 2010; 117(2):313-319e 
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(2) Magy-Bertrand N, Dupond JL, Mauny F, Dupond AS, Duchene F, Gil H, Kantelip B. 
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26(6):1074-8 
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the United States, 1988–1991: results of the National Health and Nutrition Examination 
Survey III (NHANES III). Clin Chem. 1997; 43:2364–78 

 
(6) Jungner I, Marcovina SM, Walldius G, Holme I, Kolar W, Steiner E. Apolipoprotein B 
and A-I values in 147576 Swedish males and females, standardized according to the 
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Transporter A1 (ABCA1) 
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107:85-98 

 
(2) Fasano T, Zanoni P, Rabacchi C, Pisciotta L, Favari E, Adorni MP, Deegan PB et al. 
Novel mutations of ABCA1 transporter in patients with Tangier disease and familial HDL 
deficiency. Mol Genet Metab. 2012; 107:534-41 
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(4) Kolovou G, Daskalova D, Anagnostopoulou K, Hoursalas I, Voudris V, Mikhailidis DP, 
Cokkinos DV. Postprandial hypertriglyceridaemia in patients with Tangier disease. J Clin 
Pathol. 2003; 56:937-941 
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van Keimpema L, de Koning DB, van Hoek B, van den Berg AP, van Oijen MG, de Man RA, 
Nevens F, Drenth JP. Patients with isolated polycystic liver disease referred to liver 
centres: clinical characterization of137 cases. Liver Int. 2011; 31 (1):92–98 
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(2) Chowdhury, N. R. and i. M. Arias (2001). Disorders of Bilirubin Metabolism. 291-311 
 

(3) Costa E, Vieira E, et al. Analysis of the UDP-glucuronosyltransferase gene in 
Portuguese patients with a clinical diagnosis of Gilbert and Crigler-Najjar syndromes. 
Blood Cells Mol Dis. 2006; 36(1):91-97 
(4) Hafkamp AM, Nelisse-Haak R, et al. Orlistat treatment of unconjugated 
hyperbilirubinemia in Crigler-Najjar disease: a randomized controlled trial. Pediatr Res. 
2007; 62(6):725-730 

 
Websites: 
(1) http://www.patient.co.uk/doctor/crigler-najjar-syndrome#ref-4 
(2) http://de.medicle.org/inhalt/303/artikel/442/2/TEpidemiologie 

57 Pyruvate Kinase Deficiency 0.5 (1) Beutler E and Gelbart T. Estimating the prevalence of pyruvate kinase deficiency from 
the gene frequency in the general white population. Blood. 2000; 95(11):3585-8 

 
(2) Carey PJ, Chandler J, Hendrick A, Reid MM, Saunders PW, Tinegate H, Taylor PR, and 
West N. Prevalence of pyruvate kinase deficiency in northern European population in the 
north of England. Northern Region Haematologists Group. Blood. 2000; 96(12): 4005-6 

 
(3) de Medicis E, Ross P, Friedman R, Hume H, Marceau D, Milot M, Lyonnais J, and De 
Braekeleer M. Hereditary nonspherocytic hemolytic anemia due to pyruvate kinase 
deficiency: a prevalence study in Quebec (Canada). Hum Hered. 1992; 42(3):179-83 

 
(4) Feng, CS., Tsang, SS., and Mak, YT. Prevalence of pyruvate kinase deficiency among 
the Chinese: determination by the quantitative assay. Am J Hematol. 1993; 43(4):271-3 

 
(5) Abdel Fattah, M., Abdel Ghany, E., Adel, A., Mosallam, D., and Kamal, S. Glucose-6- 
phosphate dehydrogenase and red cell pyruvate kinase deficiency in neonatal jaundice 
cases in egypt. Pediatr Hematol Oncol. 2010; 27(4):262-71 
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Robinson DL, Muenke N, Tselepis C, Saunders L, et al. Erythrocyte pyruvate kinase 
deficiency in an old-order Amish cohort: longitudinal risk and disease management. Am J 
Hematol. 2011; 86(10):827-34 

 
(7) European Network for Rare Congenital Anemias (ENERCA) 

58 Leigh syndrome <1 (1) Chinnery PF, Johnson MA, Wardell TM, et al. The epidemiology of pathogenic 
mitochondrial DNA mutations. Ann Neurol. 2000; 48 (2):188-93 

 
(2) Schaefer AM, Taylor RW, Turnbull DM, Chinnery PF. The epidemiology of mitochondrial 
disorders—past, present and future. Biochim Biophys Acta. 2004; 1659:115–120 

 
(3) Castro-Gago M, Blanco-Barca MO, Campos-González Y, et al. Epidemiology of 
pediatric mitochondrial respiratory chain disorders in Northwest Spain. Pediatr Neurol. 
2006; 34 (3):204-211 

 
(4) Diogo L, Grazina M, Garcia P et al. Pediatric mitochondrial respiratory chain disorders 
in the Centro region of Portugal. Pediatr Neurol. 2009; 40 (5):351-6 

 
(5) Darin N, Oldfors A, Moslemi A-R et al. The incidence of mitochondrial 
encephalomyopathies in childhood: clinical features and morphological, biochemical, and 
DNA abnormalities. Ann Neurol. 2001; 49:377-383 
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Fragile x syndrome 
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(1) Morton JE, Bundey S, Webb TP, MacDonald F, Rindl PM, Bullock S. Fragile X syndrome 
is less common than previously estimated. J Med Genet. 1997; 34(1):1-5 

 
(2) Berkenstadt M, Ries-Levavi L, Cuckle H, Peleg L, Barkai G. Preconceptional and 
prenatal screening for fragile X syndrome: experience with 40,000 tests. Prenat Diagn. 
2007; 27(11):991-4 

 
(3) Coffee B, Keith K, Albizua I, Malone T, Mowrey J, Sherman SL, Warren ST. Incidence 
of fragile X syndrome by newborn screening for methylated FMR1 DNA. Am J Hum Genet. 
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(4) Tassone F, Long KP, Tong TH, Lo J, Gane LW, Berry-Kravis E, Nguyen D, Mu LY, Laffin 
J, Bailey DB, Hagerman RJ. FMR1 CGG allele size and prevalence ascertained through 
newborn screening in the United States. Genome Med. 2012; 4(12):100 

 
(5) Lévesque S, Dombrowski C, Morel ML, Rehel R, Côté JS, Bussières J, Morgan K, 
Rousseau F. Screening and instability of FMR1 alleles in a prospective sample of 24,449 
mother-newborn pairs from the general population. Clin Genet. 2009; 76(6):511-23 

 
(6) Rifé M, Badenas C, Mallolas J, Jiménez L, Cervera R, Maya A, Glover G, Rivera F, Milà 
M. Incidence of fragile X in 5,000 consecutive newborn males. Genet Test. 2003; 
7(4):339-43 

 
(7) Fernandez-Carvajal I, Walichiewicz P, Xiaosen X, Pan R, Hagerman PJ, Tassone F. 
Screening for expanded alleles of the FMR1 gene in blood spots from newborn males in a 
Spanish population. J Mol Diagn. 2009; 11(4):324-9 

 
(8) Saul RA, Friez M, Eaves K, Stapleton GA, Collins JS, Schwartz CE, Stevenson RE. 
Fragile X syndrome detection in newborns-pilot study. Genet Med. 2008; 10(10):714-9 

60 Pyridoxamine 5'-phosphate 
oxidase deficiency 

<0.02 (1) Plecko B, et al. Pyridoxine responsiveness in novel mutations of the PNPO gene. 
Neurology. 2014; 82(16):1425–1433 

 

(2) Mills PB., et al. Epilepsy due to PNPO mutations: genotype, environment and 
treatment affect presentation and outcome. Brain. 2014; 137(Pt 5):1350-60 

 
(3) Mills PB, Footitt EJ, Clayton PT. Chapter 156.1: Vitamin B6 metabolism and inborn 
errors. Book: “The online metabolic and molecular bases of inherited disease”, Valle D, 
Beaudet AL, Vogelstein B, Kinzler KW, Antonarakis SE, Ballabio A, et al. 2012 
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List of useful websites/ databases 
 
1) http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&language=en&pcode=tps00001&tableSelection=1&footnotes=yes&labeling=labels&plugin 

=1 - EUROSTAT, provides accurate demographic figures 
 

2) http://www.orpha.net/consor/cgi-bin/index.php 
and http://www.orpha.net/orphacom/cahiers/docs/GB/Prevalence_of_rare_diseases_by_alphabetical_list.pdf - updated in May 2014, database of 
rare diseases as provided by Orphanet- Euoropean based 

3) http://www.ncbi.nlm.nih.gov/omim - OMIM database for human genes and genetic diseases developed by the NCBI 
 

4) http://rarediseases.info.nih.gov- genetic and rare diseases information centre as provided by the National Institute of Health (NIH) a US national 
agency 

5) http://globocan.iarc.fr - database providing the prevalence, incidence and mortality of major cancers, as compiled by the International Agency for 
Research on Cancer (IARC) 

6) https://www.healthonnet.org - Health On the Net Foundation developed by physicians and professors, researchers and senior representatives of the 
World Health Organisation (WHO), International Telecommunication Union (ITU), the European Laboratory for Particle Physics (CERN), the European 
Commission, the National Library of Medicine, and the G7-Global Healthcare Applications Project. It is aimed at providing reliable online health 
information 

7) http://ghr.nlm.nih.gov/condition - service of the US National Library of Medicine, part of the National Institutes of Health, providing information 
about genetic diseases 

8) http://ommbid.mhmedical.com - online resource for genetic and metabolic disorders 
 

9) http://www.ninds.nih.gov - information provided about neurological disorders by the National Institute of Neurological Disorders and Stroke, part of 
NIH 

10) https://www.imbio.de/stable/php/ramedis/htdocs/eng/index.php - RAMEDIS, a database for rare metabolic diseases 
 

11) https://www.rarediseases.org - information about rare diseases as provided by the National Organization for Rare Disorders (NORD), US 
organisation 

12) http://www.socialstyrelsen.se/rarediseases - database for rare diseases produced by medical specialists and patients as provided by the Swedish 
National Board of Health and Welfare 
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13) http://www.inserm.fr - French National Institute of Health and Medical Research 
 

14) http://www.enerca.org - European Network for Rare and Congenital Anaemias 
 

15) http://ec.europa.eu/health/documents/community-register/html/alforphreg.htm - EU Register of Designated Orphan Medicianl Products 
 

16) http://www.europac-org.eu - European Registry of Pancreatitis and Familial Pancreatic Cancer (EUROPAC) 
 

17) http://www.hscic.gov.uk/hes - Hospital Episode Statistics. HES is a records based system that covers all NHS trusts in England, including acute 
hospitals, primary care trusts and mental health trusts, containing details of all admissions, outpatient appointments and A&E attendances at NHS 
hospitals in England. 

18) http://www.rarecare.eu/ - Surveillance of rare cancers in Europe 
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