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I. Introduction 

 

The Hellenic National Bioethics Commission met repeatedly in order to examine the 

issue of “choice” in offspring, in the context of reproduction. This issue has been 

acquiring increasing importance in recent years. 

Contemporary Genetics and the new molecular and cellular techniques allow 

humans to detect and, potentially, intervene or choose genes which are linked to 

particular hereditary traits and define the phenotype. Thus, there are genes that 

define or are related to an individual’s characteristics, as well as genes that carry 

defects and cause genetic diseases. 

These developments may lead parents to wish to choose the traits of their offspring, 

creating children “on demand”. This wish is strong and already manifested by the 

sale of gametes (even online) of individuals with specific “ideal” characteristics 

(athletes, fashion models, etc.). 

The choice of offspring traits can take place: 

 At the stage of gametes, prior to fertilization, when ovaries and sperm are 

chosen based on specific genetic traits (choice of gametes). 

 Upon fertilization of the ovary by the sperm, where embryos carrying the 

desirable traits are chosen (choice of embryos via pre-implantation genetic 

diagnosis). 

 By means of “mitochondrial replacement” methods, which aim at the birth of 

healthy children free from mitochondrial diseases, via the use of gametes of 

three donors during assisted reproduction (also known as “three-parent” in 

vitro fertilization). 

With this Opinion, the Commission wishes to update the older Opinion (“On Prenatal 

and Pre-implantation Diagnosis and Embryo Treatment”, 2006) in which certain 

criteria regarding specifically the delection of embryos were recommended. This 

update is essential because on the one hand, the issue of gamete selection which 
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has since arisen must be addressed (prior to the fertilization of the ovary), and on 

the other hand because there are new data regarding the choice of embryos as well.  

 

I. Choice of gametes 

Recently, there has been considerable debate and great concern regarding the 

choice of gametes in order to define particular traits in the offspring. These were 

triggered by a patent1 granted by the US Patent and Trademark Office to the 

company 23andMe in September 2013. 

It is a software predicting the traits of the offspring based on the gametes chosen for 

fertilization, allowing the parents-recipients of the gametes to choose the embryo's 

phenotype. The prediction made by the software is based on a comparison between 

the genetic data of the ovary and the sperm.2 However, it is important to stress that 

the patent was granted to a software predicting offspring traits based on calculated 

probabilities which may differ depending on the case. 

 

II. Choice of embryo 

As highlighted in the Commission's previous Opinion, it is possible to conduct genetic 

tests that define particular traits of the embryo at the early stages of its 

development. In the case of in vitro fertilization, embryos can be tested for specific 

phenotypic traits and, based on these results, selected (or not) for implantation in 

the uterus (pre-implantation genetic diagnosis). For the purpose of pre-implantation 

diagnosis one or two embryo cells are harvested during the first days of in vitro 

development and their genetic material is tested.3 

In theory, the embryo can be genetically tested in order to: 

                                                           
1
 US Patent no. 8543339, «Gamete donor selection based on genetic calculations». 

2
 23andMe, Family Traits: Inheritance Calculator (http://blog.23andme.com/news/a-23andme-

patent/). 
3
 See Report “On prenatal and Pre-implantation Diagnostic Tests and the Question of Choice of 

Embryo”, Hellenic National Commission of Bioethics, 2007 

http://blog.23andme.com/news/a-23andme-patent/
http://blog.23andme.com/news/a-23andme-patent/
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1. detect pathogenic changes in the genetic material which lead to diseases, 

such as chromosomal abnormalities and serious monogenic diseases or, 

2. detect traits irrelevant to health, such as gender and eye color (on the basis 

of probability). 

 

III. Mitochondrial replacement 

Mitochondria are cell organelles which generate energy for the cell and contain 

genetic material, the “mitochondrial DNA”, which is exclusively maternally inherited. 

Genetic abnormalities in the mitochondrial DNA may lead to mitochondrial diseases, 

which, rare as they are, are most serious – even fatal – for children inheriting them. 

Given that mitochondria constitute a source of energy for the cell, what is mainly 

affected are the tissues and organs requiring a lot of energy, such as the brain, 

muscles and the heart. The patients' clinical picture may considerably differ, while 

the number of mitochondrial diseases has expanded to include over one hundred 

distinct disease entities.4 

According to recent studies, mitochondrial diseases may be prevented by means of 

the “mitochondrial replacement” method. This method involves the use of gametes 

by three donors. A maternal ovary, which, however, carries defective mitochondrial 

DNA with mutations that can be inherited by the child and may lead to a 

mitochondrial disease, an ovary by a third donor with healthy mitochondria and the 

paternal sperm. 

There are two mitochondrial replacement methods:5 

i) Maternal Spindle Transfer, MST. In this method the spindle is transferred by the 

maternal ovary to the donor's ovary, from which the nuclear genetic material has 

been removed but the mitochondrial DNA remains. Consequently, the modified 

ovary is fertilized by the paternal sperm. 

                                                           
4
 Liang C, Ahmad K, Sue CM. The broadening spectrum of mitochondrial disease: shifts in the 

diagnostic paradigm. Biochim Biophys Acta. 2014;1840(4):1360-7. 
5
 Bredenoord AL, Braude P. Ethics of mitochondrial gene replacement: from bench to bedside. BMJ. 

2010;341:c6021. 
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ii) Pronuclear Transfer, PNT. In this method the maternal ovary (carrying the 

defective mitochondrial DNA) is fertilized by the paternal sperm and the pronucleus 

of the mother/father zygote is removed. At the same time, the donor's ovary is also 

fertilized with the paternal sperm and the pronucleus is once more removed from 

this donor/father zygote and replaced with the pronucleus form of the 

mother/father zygote. 

Initial mitochondrial replacement studies conducted in mice indicated that the 

pronuclear transfer method can be used to prevent mitochondrial diseases6. 

Nevertheless, additional research on mice produced conflicting findings on the 

effects of mitochondrial replacement. The first one indicated that there can be 

epigenetic modifications between the pronucleus transferred and the cytoplasm of 

the ovary, thus affecting the development of offspring,7 while the second one 

indicated that there are no epigenetic modifications.8 Subsequent research on 

primates indicated that the method of maternal spindle transfer is also effective in 

mitochondrial replacement9 and, in fact, the resulting offspring were healthy up to 

two years of age.10 

The same method, the maternal spindle transfer, that is, seemed to produce 

relatively good findings when tested in human ovaries.11 In this study 98 human 

ovaries were used (from which 35 served as controls). Among these ovaries, 53% 

displayed abnormal fertilization (irregular number of pronuclei) while the remaining 

                                                           
6
 Sato A, Kono T, Nakada K, Ishikawa K, Inoue S, Yonekawa H, Hayashi J. Gene therapy for progeny of 

mito-mice carrying pathogenic mtDNA by nuclear transplantation. Proc Natl Acad Sci U S A. 
2005;102(46):16765-70. 
7
 Reik W, Römer I, Barton SC, Surani MA, Howlett SK, Klose J. Adult phenotype in the mouse can be 

affected by epigenetic events in the early embryo. Development. 1993;119(3):933-42. 
8
 Cheng Y, Wang K, Kellam LD, Lee YS, Liang CG, Han Z, Mtango NR, Latham KE. Effects of ooplasm 

manipulation on DNA methylation and growth of progeny in mice. Biol Reprod. 2009;80(3):464-72. 
9
 Tachibana M, Sparman M, Sritanaudomchai H, Ma H, Clepper L, Woodward J, Li Y, Ramsey C, 

Kolotushkina O, Mitalipov S. Mitochondrial gene replacement in primate offspring and embryonic 
stem cells. Nature. 2009;461(7262):367-72. 
10

 Craven L, Tuppen HA, Greggains GD, Harbottle SJ, Murphy JL, Cree LM, Murdoch AP, Chinnery PF, 
Taylor RW, Lightowlers RN, Herbert M, Turnbull DM. Pronuclear transfer in human embryos to 
prevent transmission of mitochondrial DNA disease. Nature. 2010;465(7294):82-5. 
11

 Tachibana M, Amato P, Sparman M, Woodward J, Sanchis DM, Ma H, Gutierrez NM, Tippner-
Hedges R, Kang E, Lee HS, Ramsey C, Masterson K, Battaglia D, Lee D, Wu D, Jensen J, Patton P, 
Gokhale S, Stouffer R, Mitalipov S. Towards germline gene therapy of inherited mitochondrial 
diseases. Nature. 2013;493(7434):627-31. 
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ovaries displayed normal fertilization and developed into blastocysts. Finally, 

according to a 2013 study, mitochondrial replacement in human ovariew displayed 

similar positive findings with normal development to blastocysts.12 

 

ΙΙ. The new data on embryo selection 

 

A relevant recent development is the conduct of genetic tests in embryos for 

multifactorial diseases and especially cancer syndromes, which have a strong genetic 

background.  Some typical examples are: 

1. Breast/ovarian cancer, for which BRCA1 and BRCA2 genes are mainly tested. 

2. Hereditary nonpolyposis colorectal cancer (HNPCC or Lynch syndrome), for 

which MLH1 and MSH2 are mainly tested. 

3. Li-Fraumeni syndrome, for which gene p53 is tested. 

Numerous mutations in the above genes display high penetrance and individuals 

carrying them have an increased lifetime risk -up to 80%- of developing cancer. 

 

III. Ethical issues and relevant legislation 

 

As far as the choice of gametes is concerned, the main ethical issue is related to 

one's freedom to “design” his/her offspring, by choosing their traits, even on the 

basis of probability. That is, whether it constitutes a more specific aspect of the right 

to create a family, similar to the parents' freedom to choose their children's 

education, for instance, given that, as is the case with the latter, it is considered 

legitimate for parents to influence the formation of their children's personality in 

accordance with their personal preferences. The same issue is also encountered 

                                                           
12

 Paull D, Emmanuele V, Weiss KA, Treff N, Stewart L, Hua H, Zimmer M, Kahler DJ, Goland RS, Noggle 
SA, Prosser R, Hirano M, Sauer MV, Egli D. Nuclear genome transfer in human oocytes eliminates 
mitochondrial DNA variants. Nature. 2013;493(7434):632-7. 
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when it comes to choosing the external traits of the embryos, upon pre-implantation 

genetic diagnosis, especially the choice of gender, which is the only one with a 

certain final outcome so far. 

A different issue, especially regarding the selection of embryos, regards “negative 

eugenics”, the establishment, that is, of choice criteria on the basis of the genetic 

predisposition of the embryo towards manifesting diseases after birth. In this 

matter, one may ask whether it is legitimate to exclude embryos from the 

continuation of the reproduction process, once a genetic predisposition is detected 

either towards serious multifactorial diseases (cancer, cardiovascular diseases, etc.) 

or monogenic diseases usually manifested at an advanced age (e.g. Huntington's 

chorea). 

Finally, a third issue would be the information of those interested in having children 

with specific phenotypic traits. The fact that the prediction of these traits is based on 

possibilities which vary depending on the case, with no certain outcome, generates 

the risk of being misled. Besides, the difficulty of providing accurate information 

when it comes to the real value of genetic data constitutes a more general issue in 

relevant commercial applications. 

Nowadays, the above ethical issues are addressed via certain special law provisions, 

explicitly dictating non-selection of the gender of the embryo (unless there is a risk 

of a sex-linked disease)13 and allow genetic tests for health purposes.14 On the 

contrary, the legislature has not been concerned with the choice of gametes. In this 

matter, the general legislation on consumer protection is at least applied, regarding 

the accurate information of the interested parties and the prevention of misleading 

advertising.15 

Other than the choice of gender, other cases of choice based on “positive eugenics” 

are not specially regulated in the current law, as it is also the case with the rest E.U. 

legal orders. Addressing such cases, therefore, shall be based on the interpretation 

                                                           
13

 See Article 14 of the Oviedo Convention, Article 1455 of the Civil Code. 
14

 See Article 12 of the Oviedo Convention. 
15

 See Article 9(d)(n) of Law 2251/1994, as in force. 
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of similar constitutional provisions (respect to human value, freedom of 

development of personality, right to create a family, principle of equality). 

 

IV. Recommendations 

 

1. The Commission holds that the choice of gametes with the anticipation of having 

children with desirable phenotypic traits is not ethically “neutral”. It could be 

accepted only in case health issues were raised for the expectant child, upon ovary 

fertilization. On the contrary, the choice of desirable traits constitutes –as in the case 

of embryo selection- “positive eugenics”, even if the anticipated traits are not 

certain but just presumed. In this case, it could be argued that the child is the 

product of “design”, which could have a negative impact on the shaping of his/her 

personality. According to the Commission, this risk cannot be accepted, in the 

context of the freedom of the expectant parents to create a family. 

2. The Commission further deems that the issue of accurately informing the 

interested parties is crucial and reminds the repeated Recommendations on 

activating the controls provided by the legislation in the field of assisted 

reproduction, namely regarding gamete banks (Law 3305/2005). 

3. Embryo selection for health purposes has been accepted by the Commission in a 

past Opinion, once: 

i) only serious monogenic diseases, with certainty or high possibility of 

manifestation, are tested due to family history and, 

ii) expectant parents assume responsibility for this decision, upon being properly 

informed by the physician in charge. 

The Commission did not consider that testing for predispositions to late onset 

diseases is meaningful. 

These criteria continue to apply. More specifically, however, testing is meaningful 

and the selection is justified regarding certain multifactorial diseases, the 
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manifestation of which is greatly influenced by the gonotype. As already mentioned, 

it is about breast/ovarian cancer, for which genes BRCA1 and BRCA2 are mainly 

tested, hereditary nonpolyposis colorectal cancer (HNPCC or Lynch syndrome), for 

which genes MLH1 and MSH2 are mainly tested and the Li-Fraumeni syndrome, for 

which the p53 gene is tested. 

4. Moreover, the Commission holds that the compilation of a list of diseases, which 

justify pre-implantation genetic testing and subsequently embryo selection, is 

necessary and needs to go ahead as soon as possible, given the constant progress in 

the field of Genetics. It must be noted that a relevant initiative had already been 

designed by the National Authority of Medically Assisted Reproduction, without any 

results, however, due to the suspension of its term of office. 

The list of genetic diseases for which pre-implantation genetic diagnosis is justified 

can be compiled, in compliance with the standard of the UK Human Fertilization and 

Embryology Authority (HFEA). The Commission deems meaningful to annex this list 

(See Annex), considering that it could serve as a valuable source of information and 

inspiration for the National Authority of Medically Assisted Reproduction, which has 

already resumed operation and has been lawfully assigned the exclusive competence 

to grant permits for pre-implantation diagnosis (Article 10 of Law 3305/2005). 

In the same frame of mind, it is recommended to update the list of diseases on a 

three-year basis, in order to incorporate any new data on genetic diseases, upon 

request of the Centers or Clinics of Assisted Reproduction. 

Finally, the Commission stresses that Centers and Clinics offering in vitro fertilization 

services can conduct pre-implantation testing in embryos regarding the genetic 

diseases listed above, only in the case when testing is justified by a relevant family 

history and once it is deemed necessary by the physician in charge. 

5. Regarding the issue of embryo selection, either for a “savior sibling” or for 

“positive eugenics” purposes, the Commission feels that the former is legitimate 

while the latter is illegitimate, reinstating the line of thinking developed in the 

aforementioned Opinion. 
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6. Regarding mitochondrial replacement during in vitro fertilization in order to 

prevent mitochondrial diseases, the Commission, bearing in mind the data from 

Great Britain16 and the USA17 insofar, holds that more clinical studies are necessary 

in order to pinpoint the effectiveness and safety of these methods. Once the studies 

in question are successfully conducted, two very important issues of ethical and legal 

nature will have to be addressed: i) whether it is ethically acceptable to modify 

human gametes in order to prevent the manifestation of diseases and ii) whether 

the third ovary donor must have rights to the embryo and, later on, should get 

involved in the neonate's parental care. 

 

Athens, 7 July 2014 

                                                           
16

 Human Fertilisation & Embryology Authority (HFEA) 
http://www.hfea.gov.uk/docs/Third_Mitochondrial_replacement_scientific_review.pdf 
17

 Ye K, Lu J, Ma F, Keinan A, Gu Z. Extensive pathogenicity of mitochondrial heteroplasmy in healthy 
human individuals. Proc Natl Acad Sci U S A. 2014 Jul 7. 

http://www.hfea.gov.uk/docs/Third_Mitochondrial_replacement_scientific_review.pdf


 

OPINION ANNEX 

CONTEMPORARY ISSUES OF “CHOICES” IN REPRODUCTION 

 

Approved conditions for pre-implantation diagnosis by HFEA OMIM number 

1 
(PIGN gene) Multiple Congenital Anomalies Hypotonia – 
Seizures Syndrome 1 

614080 

2 
5 Alpha Reductase Deficiency (5ARD) insofar as that condition 
affects males, with simultaneous sex determination 

264600 

3 Acute Intermittent Porphyria 176000 

4 
Acute Recurrent Autosomal Recessive Rhabdomyolysis 
(ARARRM) 

268200 

5 Adrenoleukodystrophy (Adrenomyeloneuropathy) 300100 

6 Agammaglobulinaemia  300755 

7 Aicardi Goutieres Syndrome 1 (AGS1) 225750 

8 Alagille Syndrome 118450 

9 Alpers Syndrome 203700 

10 Alpha-1-antitrypsin deficiency 
+107400 

(where two Z alleles are inherited) 

11 Alpha-mannosidosis 248500 

12 Alpha thalassaemia/mental retardation syndrome* 301040 

13 Alpha Thalassemia 141800 

14 Alports Syndrome 301050 

15 Alports Syndrome (Autosomal Dominant)  104200 

16 Alzheimers Disease - early onset 104300 

17 Amyotrophic Lateral Sclerosis 1 (ALS1) 105400 

18 Anderson Fabry Disease  301500 

19 Androgen Insensitivity Syndrome  300068 

20 Angelman Syndrome (UBE3A gene only) 105830 

21 Aplastic anaemia - severe*  

22 Argininosuccinic Aciduria 207900 

23 
Arrhythmogenic Right Ventricular Cardiomyopathy/ Dysplasia 
(ARVC/D), Autosomal Dominant 

 

24 Ataxia Telangiectasia 208900 

25 Autosomal Dominant Acute Necrotizing Encephalopathy  608033 

26 Autosomal Dominant Polycystic Kidney Disease (ADPKD) 173900 

27 Autosomal Dominant Retinitis Pigmentosa 604485 

28 Autosomal Dominant Retinitis Pigmentosa 180100 

29 Autosomal Recessive Dopa Responsive Dystonia 233910 

30 
Autosomal Recessive Severe Combined Immunodeficiency with 
Bilateral Sensorineural Deafness 

267500 

31 Bardet-Biedl syndrome (BBS)  209900 

32 Barth Syndrome 302060 

33 Battens Disease (infantile) 204200 

34 
Beta Hydroxyisobutyryl CoA Hydrolase Deficiency (Methacrylic 
Aciduria)  

250620 

35 Beta Thalassaemia*  141900 

36 Bethlem Myopathy 158810 

37 Bilateral Frontoparietal Polymicrogyria 606854 

38 Birt-Hogg-Dube' Syndrome 135150 

39 Branchio-Oto-Renal Syndrome (BOR) 113650 

40 BRCA 1 (increased susceptibility to breast cancer) 113705 
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41 Breast Ovarian Cancer Familial Susceptibility (BRCA2) 612555/600185: 

42 Bruton Agammaglobulinemia Tyrosine Kinase (BTK) 300300 

43 Calpainopathy 253600 

44 Canavan Disease 271900 

45 Cardiac Valvular Dysplasia  314400 

46 Carney Complex 160980 and 605224 

47 Carnitine Acylcarnitine Translocase Deficiency (CACT) 212138 

48 
Catecholaminergic Polymorphic Ventricular Tachycardia 
(CPVT1)  

604772 

49 
Catecholaminergic Polymorphic Ventricular Tachychardia 2 
(CPVT2) 

611938 

50 Central Core Disease of Muscle 117000 

51 
Cerebral Autosomal Dominant Arteriopathy with Sub cortical 
infarcts and Leukoencephalopathy (CADASIL) 

125310 

52 Cerebral Cavernous Malformations (CCM) 116860 

53 Charcot Marie Tooth Disease  302800 

54 Charcot Marie Tooth Disease Type 2  609260 

55 Charcot Marie Tooth Disease, demyelinating, type 1A (CMT1A) 118220 

56 Chondrodysplasia Punctata 302950 

57 Choroideraemia  303100 

58 Chromosomal rearrangements (various)  

59 Chronic Granulomatous Disease  306400 

60 Citrullinaemia type 1 215700 

61 Classical Ehlers Danlos Syndrome 130000/130010: 

62 Coffin-Lowry Syndrome  303600 

63 Cohen Syndrome 216550 

64 Congenital Adrenal Hyperplasia (21 hydroxylase deficiency) 201910 

65 Congenital Disorder of Glycosylation type 1a  212065 

66 Congenital Fibrosis of the Extraocular Muscles  135700 

67 Congenital Myasthenic Syndrome (COLQ gene 603033) (Type Ic) 603034 

68 Congenital Secretory Chloride Diarrhoea  214700 

69 Congenital Stationary Night Blindness 310500 

70 Conradi-Hunermann-Happle Syndrome 302960 

71 
Cowden syndrome (CS)/PTEN hamartoma tumour syndrome 
(PHTS) 

601728 

72 Craniofrontal Dysplasia 304110 

73 Crouzon Syndrome  123500 

74 Cystic Fibrosis  219700 

75 Cystinosis 219800 

76 
Czech dysplasia, metatarsal type also known as Progressive 
pseudorheumatoid dysplasia with hypoplastic toes 

609162 

77 Dentatorubral-Pallidoluysian Atrophy (DRPLA) 125370 

78 Desbuquois Dysplasia (DBQD) 251450 

79 Diamond Blackfan Anaemia* 105650 

80 Diarrheoa 5 with tufting enteropathy congenital 613217 

81 Distal Hereditary Motor Neuropathy type IIB 608634 

82 Dominant Dystrophic Epidermolysis Bullosa 131750 

83 Donohue Syndrome 246200 

84 Downs syndrome 190685 

85 Dravet Syndrome  607208 

86 Dyskeratosis congenita (Male embryos only) 305000 

87 Dystonia 1 Torsion Autosomal Dominant (DYT1) 128100 

88 Early-onset Alzheimer disease Type 3 & 4 607822/606889: 
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89 Ectodermal dysplasia (Hypohidrotic) 305100 

90 Ectrodactyly, Ectodermal Dysplasia, Clefting Syndrome (EEC) 129900 

91 Ehlers-Danlos Type IV 130050 

92 Elastin (ELN)-related Supravalvular Aortic Stenosis 185500 

93 Ellis-Van Crevald Syndrome 225500 

94 Epilepsy, female restricted, with mental retardation (EFMR) 300088 

95 Facioscapulohumeral Dystrophy 158900 

96 Factor XIII deficiency 613225 

97 Familial Adenomatous polyposis coli (FAP)  175100 

98 Familial Dysautonomia 223900 

99 Familial Hemophagocytic Lymphohistiocytosis (FHL) 603553 

100 Familial Hypertrophic Cardiomyopathy 4 (CMH4) 115197 

101 Familial Paranganglioma Syndrome (PGL1) 168000 

102 Fanconis Anaemia A* 607139 

103 Fanconis Anaemia C* 227645 

104 Fragile X Syndrome  309550 

105 Fraser Syndrome 219000 

106 FRAXE 309548 

107 Fried Syndrome 300630 

108 Frontotemporal Dementia 600274 

109 Galactosialidosis (early infantile and adult/ juvenile types) 256540 

110 Gangliosidosis (GM1) 230500 

111 Gaucher's Disease (Type II) 230900 

112 Gaucher Disease Type III 231000 

113 Glutaric Acidemia (aciduria) 231670 

114 Glycogen Storage Disease Type 1A 232200 

115 Gonadal mosaicism   

116 Gorlin Syndrome  109400 

117 Greig's Cephalopolysyndactyly 175700 

118 Haemophilia A  306700 

119 Haemophilia B  306900 

120 Harlequin Ichthyosis 242500 

121 Hereditary diffuse gastric cancer 137215 

122 
Hereditary Haemorrhagic Telangiectasia or Rendu-Osler-Weber 
Syndrome 

187300 

123 Hereditary motor and sensory neuropathies  302800 

124 Hereditary Multiple Exostoses Type II 133701 

125 
Hereditary Nonpolyposis Colorectal Cancer: Lynch Syndrome 
(for all subtypes) 

 

126 Holt Oram Syndrome 142900 

127 Homocystinuria 236200 

128 Homozygous familial hypercholesterolaemia 143890 

129 Hunters Syndrome  309900 

130 Huntingtons Disease (Huntingtons Chorea)  143100 

131 Hydrocephalus 307000 

132 Hydroxyisobuyryl CoA Hydrolase Deficiency  250620 

133 Hyper-IgE Recurrent Infection Syndrome, Autosomal Dominant 147060 

134 Hyper IgM Syndrome - Hypogammaglobulinaemia* 300386 

135 Hypochondroplasia 146000 

136 Hypophosphatasia (Infantile/ Perinatal lethal) 241500 

137 Hypophosphatemic Rickets: X-linked dominant (Xlh) 307800 

138 Hypospadias (severe)  

139 Ichthyosis 308100 
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140 Idiopathic Arterial Calcification of Infancy 208000 

141 Incontinentia Pigmenti  308300 

142 Infantile Neuroaxonal Dystrophy 1 256600 

143 Inflammatory Bowel Disease, Early-onset (IBD28) 613148/612567: 

144 
IPEX Syndrome (Immunodeficiency, Polyendocrinopathy and 
Enteropathy, X-Linked) 

304790 

145 Juvenile Retinoschisis  312700 

146 
Kearns Sayre Syndrome (KSS)/ Pearsons Marrow-Pancreas 
Syndrome (PMPS) 

530000/557000: 

147 Krabbe Disease 245200 

148 L–2-Hydroxyglutaric aciduria 236792 

149 Leber's hereditary optic neuropathy / Lebers Optic atrophy 535000 

150 Leber Congenital Amaurosis  204000/204100: 

151 Leigh's (subacute necrotising encephalopathy of childhood)  516000;516002(516005):82516006. 

152 
Leigh Syndrome (Infantile Subacute Necrotising 
Encephalopathy) 

185620 

153 Lenz syndrome  309800 

154 Lesch Nyan Syndrome  300322 

155 Lethal Multiple Pterygium Syndrome (LMPS)  253290 

156 Leukocyte Adhesion Deficiency (Type I)* 116920 

157 Li-Fraumeni Syndrome  151623 

158 
Long Chain 3-hydroxyacyl-CoA Dehydrogenase Deficiency 
(LCHAD) 

609016 

159 Long QT Syndrome Types 1, 2, 3, 5 & 6 613688 

160 Lowe Oculocerebrorenal Syndrome 309000 

161 Lymphoproliferative Syndrome 308240 

162 Lynch syndrome / HNPCC (MLH1 gene) 609310 

163 Lynch syndrome / HNPCC (MSH2 gene) 120435 

164 
Macular Dystrophy (childhood onset - variant of Retinitis 
pigmentosa) 

312600 

165 Macular Dystrophy Retinal 2 608051 

166 Malignant Infantile Osteopetrosis 259700 

167 Maple Syrup Urine Disorder (MSUD) 248600 

168 Marfan Syndrome 154700 

169 Meckel-Gruber Syndrome Type 3 607361 

170 Medium-chain acyl-Co A dehydrogenase 231680 

171 Medium-Chain Acyl-CoA Dehydrogenase Deficiency 201450 

172 
MELAS (Mitochondrial encephalomyopathy, lactic acidosis and 
stroke-like episodes)  

590050 

173 Menkes Syndrome 309400 

174 Metachromatic Leukodystrophy 250100 

175 Methylmalonic Aciduria and Homocystinuria 277400 

176 Micro Syndrome (WARBM) 600118 

177 Mitochondrial DNA Depletion Syndrome 2 (myopathic type) 609560 

178 Mucolipidosis type II 252500 

179 Mucopolysaccharidosis III (MPS-III) Type B 252920 

180 Mucopolysaccharidosis III (MPS-III) Type C 252940 

181 Mucopolysaccharidosis III (MPS-III) Type D 252930 

182 Mucopolysaccharidosis Type I (MPS I) 607014, 607015, 607016 

183 Mucopolysaccharidosis type VI 253200 

184 
Multiple acyl-CoA dehydrogenase deficiency (MADD) (also 
known as glutaric aciduria type II)  

231680 

185 Multiple Endocrine Neoplasia (Type I) 131100 

186 Multiple Endocrine Neoplasia Type 2A (MEN type 2A) 171400 
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187 Multiple Endocrine Neoplasia type 2B (MEN 2B) 162300 

188 Multiple Epiphyseal Dysplasia Type 5 (MED5) 607078 

189 Multiple Exostoses 133700 

190 Multiple Lentigines Syndrome (LEOPARD Syndrome) 151100 

191 Multiple Pterygium Syndrome Lethal Form(LMPS)  253290 

192 Muscle-Eye-Brain Disease 253280 

193 Muscular Dystrophy-dystroglycanopathy Type A5 613153 

194 Muscular Dystrophy (Beckers) 300376 

195 Muscular Dystrophy (Duchenne) 310200 

196 Muscular dystrophy (Occulopharangeal)  

197 Muscular dystrophy, Limb-Girdle (LGMD) Type 1B 159001 

198 Myoclonic epilepsy and ragged red fibres (MERFF)  

199 Myotonic Dystrophy  160900 

200 Myotublar myopathy  310400/300219: 

201 Nephrogenic Diabetes Insipidus (NDI) 304800 

202 Neurofibromatosis type I  162200 

203 Neurofibromatosis type II  101000 

204 
Neurogenic muscle weakness, ataxia, retinitis pigmentosa 
(NARP) 

516060 

205 Niemann Pick Disease Type A 257200 

206 Niemann Pick Disease Type C  257220 

207 
Non-Ketotic Hyperglycinaemia (NKH)/ Glycine Encephalopathy 
(GCE) 

605899 

208 Noonan Syndrome 163950 

209 Norrie Disease 310600 

210 Oculocutaneous Albinism Type 1A 203100 

211 Oculocutaneous Albinism Type 1B 606952 

212 Omenn Syndrome 603554 

213 Optic Atrophy 1 165500 

214 Ornithine carbamoyl transferase Deficiency (OTC)  300461 

215 Ornithine transcarbamylase deficiency (OTD) 311250 

216 Osteogenesis Imperfecta (Type II) 120160 

217 Osteogenesis Imperfecta (Type III) 259420 

218 Osteogenesis Imperfecta type 1A 166240 

219 Osteogenesis Imperfecta type IV , type V , type VI 166220 / 610967 / 610968 

220 Osteogenesis Imperfecta Type1 (OI1) 166200 

221 Osteopetrosis with Renal Tubular Acidosis (OPTB3) 259730 

222 
Osteopetrosis, Autosomal Recessive 5 and Osteopetrosis, 
Infantile Malignant 3 

259720 

223 Ostheopathia Striata with Cranial Sclerosis (OSCS)  300373 

224 Otopalatodigital syndrome (Type 2) 304120 

225 Pachyonychia Congenita Type 1 167200 

226 Paragangliomas 4 (plg 4) 115310 

227 Partial Lipodystrophy, Familial (Type 2) 151660 

228 Pelizaeus Merzbacher Disease  312080/311601: 

229 
Peroxisome Biogenesis Disorders PBD (Zellweger Syndrome 
Spectrum ZSS) 

 

230 Phenylketonuria (PKU) 261600 

231 Plakophilin 1 (PKP1) associated ectodermal dysplasia syndrome 601975 

232 Polycystic kidney disease  263200 

233 Pompe Disease (early onset) 232300 

234 
Pontocerebellar Hypoplasia type 1a, type 2a, type 2b, type 2c, 
type 2d , type 3, type 4, type 6  

607596 / 277470 / 612389 / 612390 
/ 613811 / 608027 / 225753 / 

611523 
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235 Pontocerebellar Hypoplasia type 1B (PCH1B) 614678 

236 Popliteal Pterigum Syndrome 119500 

237 Prader Willi Syndrome  176270 

238 
Progressive Familial Intraheptic Chloestasis Cholestasis Type 1 
(PFIC1) 

211600 

239 Propionic Acidemia 606054 

240 Pseudoachondroplasia 177170 

241 Pseudohypoparathyroidism PHP1a  103581 

242 Pyrodoxine-dependent seizures 266100 

243 Pyruvate Dehydrogenase E1-beta Deficiency 179060 

244 
Recessive Dystrophic Epidermolysis Bullosa* (Halleau-Siemens 
& Herlitz junctional) 

various 

245 Recurrent Digynic Triploidy  

246 Recurrent hydatitiform mole 231090 

247 Renal Coloboma Syndrome 120330 

248 Retinitis Pigmentosa 300455 

249 Retinoblastoma 180200 

250 Retinoschisis (Juvenile) 312700 

251 Rett Syndrome RTT and Neonatal Encephalopathy 312750/300673: 

252 Rhesus disease/ Haemolytic Disease of the Newborn (HDN)  

253 Rothmund-Thomson Syndrome (RTS) 268400 

254 Sandhoff Disease 268800 

255 Sanfilippo or Mucopolysaccharidosis Type III A 252900 

256 Sanjad Sakati Syndrome 241410 

257 Seathre-Chotzen 101400 

258 Senior Loken Syndrome 6 610189 

259 Sensorineural deafness - autosomal recessive non-syndromic  220290 

260 Severe Combined Immune Deficiency (x-linked) 300400 

261 Severe Combined Immunodeficiency – autosomal recessive 600802 

262 Severe Combined Immunodeficiency (SCID) 601457 

263 
Severe Combined Immunodeficiency (SCID) (Adenosine 
Deaminase (ADA) deficient)  

102700 

264 Sickle Cell Anaemia*  603903 

265 Simpson Golabi Behmel Syndrome Type 1 312870 (to detect affected males) 

266 Smith Lemli Opitz Syndrome 270400 

267 Spastic paraplegia  

268 
Spinal and Bulbar Muscular Atrophy X-linked (Kennedy disease) 
(in affected males embryos) 

313200 

269 Spinal Muscular Atrophy (SMA1) 253300 

270 Spinal Muscular Atrophy and Respiratory Distress (SMARD1) 604320 

271 Spinocerebellar Ataxia Type 1 (SCA1) 164400 

272 Spinocerebellar Ataxia Type 2 (SCA2) 183090 

273 
Spinocerebellar Ataxia Type 3 (SCA 3) (Machado Joseph 
Disease) 

109150 

274 Spinocerebellar Ataxia Type 6 183086 

275 Spondyloepiphyseal Dysplasia Congenita 183900 

276 Stickler Syndrome type 1, 2, 3 and autosomal recessive 
108300 / 609508, 604841, 184840, 

120210 

277 Stuve-Wiedemann Syndrome 601559 

278 Succinic Semialdehyde Dehydrogenase Deficiency (SSADHD) 271980 

279 Surfactant Metabolism Dysfunction, Pulmonary 1 (SMDP1) 265120 

280 Tay Sachs Disease (infantile onset) 272800 

281 Torsion Dystonia 128100 

282 Townes-Brocks Syndrome  107480 
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283 Treacher Collins Syndrome  154500 

284 Treacher Collins Syndrome Type 2 (TCS2) 613717 

285 Tuberous Sclerosis (TSC2) 191100 

286 Turner's syndrome (Mosaic)  

287 Tyrosinaemia Type 1 276700 

288 Ullrich Muscular Dystrophy 254090 

289 Von Hippel Lindau (VHL) Syndrome  193300 

290 
Walker Warburg Syndrome (Muscular dystrophy 
dystroglycanopathy) 

236670 

291 Wiscott-Aldrich Syndrome*  301000 

292 Wolcott-Rallison Syndrome 226980 

293 Wolman's Disease (Acid Lipase Deficiency) 278000 

294 
X-Linked Emery-Dreifuss Muscular Dystrophy (EDMD) (Male 
embryos only) 

310100 

295 
X-Linked Lymphoproliferative Disease Type 2 (XLP2) (Male 
Embryos Only) 

300365 

296 X-Linked Thrombocytopenia (XLT) 313900 

297 X Linked Retinitis Pigmentosa (RP3) 300029 

Ασθένειες των οποίων η έγκριση από τον HFEA είναι σε εξέλιξη (έως 
τον Ιούλιο 2014) 

OMIM number 

298 Aarskog syndrome  305400 

299 Mitochondrial trifunctional protein deficiency  609015 

300 Sotos Syndrome  117550 

301 Renal cysts and diabetes syndrome: RCAD  137920 

302 Muenke Syndrome  602849 

303 
Waardenburg Syndrome (Type I, IIa, IIb, IIc, IId, IIe, III, IVa, IVb, 
IVc)  

193500, 193510, 600193, 606662, 
608890, 611584, 148820, 277580, 

613265, 613266 

304 X linked Periventricular Heterotopia  300049 

305 CHARGE Syndrome  214800 

306 Spinocerebellar ataxia 7 (SCA 7)  164500 

307 FRAXE  309548 

308 Homocystinuria  236200 

309 Optic Atrophy 1  165500 

 


