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EBTNA UTILITY GENE TEST 

Genetic testing for Bietti crystalline dystrophy
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Abstract
We studied the scientific literature and disease guidelines in order to summarize the clinical utility of the genetic test for Bietti 
crystalline dystrophy (BCD). The disease has autosomal recessive inheritance, a prevalence of 1 per 67 000, and is caused by 
mutations in the CYP4V2 gene. Clinical diagnosis is based on clinical findings, ophthalmological examination, electroretinog-
raphy and optical coherence tomography. The genetic test is useful for confirming diagnosis, and for differential diagnosis, 
couple risk assessment and access to clinical trials.

Bietti crystalline dystrophy
(other synonyms: BCD, Bietti crystalline corneoretinal dystrophy, Bietti crystalline reti-
nopathy, Bietti tapetoretinal degeneration with marginal corneal dystrophy) (Retrieved 
from Orphanet, OMIM.org)

General information about the disease
Bietti crystalline dystrophy (BCD) is a rare inherited progressive chorioretinal degener-
ative disorder with onset typically in the second to third decades of life (1). It is charac-
terized by atrophy and degeneration of the retinal pigment epithelium, (2,3) crystalline 
deposits in the posterior retina and/or corneal limbus, sclerosis of choroidal vessels (4) 
leading to progressive night blindness, narrowing of the visual field and impaired color 
vision. Central acuity can be normal until late in the disease when it becomes severely 
impaired.

BCD has been considered a rare disease, however some reports have associated BCD 
findings with some forms of autosomal recessive retinitis pigmentosa and for this reason 
the prevalence is estimated to 1 per 67 000.

The diagnosis of BCD is based on clinical findings, ophthalmological examination, 
visual field examination, electrophysiological testing (electroretinography - ERG) and op-
tical coherence tomography (OCT). The diagnosis is then confirmed by molecular genetic 
analysis of the responsible gene.

Differential diagnosis should first consider retinitis pigmentosa, with which BCD 
shares many clinical features. Other diseases to consider are those associated with crys-
talline deposits, such as primary hyperoxaluria types 1 and 2, cystinosis, Sjögren Larsson 
syndrome, drug toxicity (tamoxifen, methoxyflurane, canthaxanthin) and drug abuse.

BCD is inherited in an autosomal recessive manner and the only causative gene is CY-
P4V2 (OMIM gene: 608614; OMIM disease: 210370).

Pathogenic variants may contain small intragenic deletions/insertions, splice-site, mis-
sense and nonsense variations. Only one whole gene deletion is reported. (6).
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Aims of the test
•	 To determine the gene defect responsible for the pathology
•	 To confirm clinical diagnosis of the disease 
•	 To determine carrier status for the disease.

Test characteristics
Experts centers/Published guidelines
The test is listed in the Orphanet database and is offered by 5 
accredited medical genetic laboratories in the EU, and in the 
GTR database, offered by 7 accredited medical genetic labora-
tories in the US.

The guidelines for clinical use of the test are described in 
“Genetics home reference” (ghr.nlm.nih.gov) and “Gene re-
views” (1).

Test strategy
Sanger sequencing is used for the detection of nucleotide 
variations in coding exons and flanking introns in the CY-
P4V2 gene. Sanger sequencing is also used for family segre-
gation studies.

The test identifies variations in known causative genes in 
patients suspected to have BCD. To perform molecular diag-
nosis, a single sample of biological material is normally suf-
ficient. This may be 1 ml blood in a sterile tube with 0.5 ml 
K3EDTA or 1 ml saliva in a sterile tube with 0.5 ml ethanol 
95%. Sampling rarely has to be repeated. Gene-disease asso-
ciations and the interpretation of genetic variants are rapidly 
developing fields. It is therefore possible that the genes men-
tioned in this note may change as new scientific data is ac-
quired. It is also possible that genetic variants today defined 
as of “unknown or uncertain significance” may acquire clini-
cal importance. 

Genetic test results
Positive
Identification of pathogenic variants in CYP4V2 confirms 
the clinical diagnosis and is an indication for family studies. 
A pathogenic variant is known to be causative for a given 
genetic disorder based on previous reports or predicted to 
be causative based on the loss of protein function or expect-
ed significant damage to protein or protein/protein interac-
tions. In this way it is possible to obtain a molecular diag-
nosis in new/other subjects, establish the risk of recurrence 
in family members and plan preventive and/or therapeutic 
measures.

Inconclusive
Detection of a variant of unknown or uncertain significance: 
a new variation and/or without any evident pathogenic signif-
icance or with insufficient or significant conflicting evidence 
to indicate it is likely benign or likely pathogenic for a given 
genetic disorder. In these cases, it is advisable to extend testing 
to the patient’s relatives in order to assess variant segregation 

and clarify its contribution. In some cases it could be necessary 
to perform further examinations/tests or to do a clinical reas-
sessment of pathological signs.

Negative
The absence of variations in the genomic regions investigated 
does not exclude a clinical diagnosis but suggests the possi-
bility of:
•	 alterations that cannot be identified by sequencing, such 

as large rearrangements that cause loss (deletion) or gain 
(duplication) of extended gene fragments;

•	 sequence variations in gene regions not investigated by this 
test, such as regulatory regions (5’ and 3’ UTR) and deep 
intronic regions;

•	 variations in other genes not investigated by the present 
test.

Unexpected
Unexpected results may come out from the test, for example in-
formation regarding consanguinity; absence of family correla-
tion or the possibility of developing genetically based diseases.

Risk for progeny
Autosomal recessive transmission needs that both healthy car-
rier parents transmit their disease variant to his/her children. 
In this case, the probability of having an affected boy or girl is 
therefore 25%.

Limits of the test
The test is limited by current scientific knowledge regarding the 
genes and disease.

Analytical sensitivity (proportion of positive tests 
when the genotype is truly present) and analytical 
specificity (proportion of negative tests when the 
genotype is not present)
SANGER: Analytical sensitivity: >99.99%; Analytical specific-
ity: 99.99%.

Clinical sensitivity (proportion of positive tests 
if the disease is present) and clinical specificity 
(proportion of negative tests if the disease is not 
present)
Clinical sensitivity: Variations in CYP4V2 associated with BCD 
are identified in more than 93% of cases (1). 
Clinical specificity: is estimated at approximately 99.99% [Au-
thor’s laboratory data] (7).

Prescription appropriateness
The genetic test is appropriate when:

a) the patient meets the diagnostic criteria for the disease;
b) the genetic test has diagnostic sensitivity greater than or 

equal to other published tests (≥93% of positive tests) (1).
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Clinical utility
Clinical management Utility

Confirmation of clinical diagnosis yes

Differential diagnosis yes

Access to clinical trial (8) yes

Couple risk assessment yes

Acknowledgment 

Lucia Ziccardi contribution as part of “Fondazione Bietti” was sup-
ported by the Ministry oh Health and “Fondazione Roma”.

References

1. Okialda KA, Stover NB, Weleber RG, Kelly EJ. Bietti Crystalline 
Dystrophy. In: RA Pagon, MP Adam, HH Ardinger, SE Wallace, A 
Amemiya, LJH Bean, et al., editors. GeneReviews(R). Seattle (WA) 
1993.

2. Kojima H, Otani A, Ogino K, Nakagawa S, Makiyama Y, Kurimoto 
M, et al. Outer retinal circular structures in patients with Bietti 
crystalline retinopathy. Br J Ophthalmol. 2012 Mar; 96(3):390-3. 
doi: 10.1136/bjo.2010.199356. Epub 2011 Jul 29. PubMed PMID: 
21803923.

3. Pennesi ME, Weleber RG. High resolution optical coherence 

tomography shows new aspects of Bietti crystalline retinop-
athy. Retina. 2010 Mar; 30(3):531-2. doi: 10.1097/IAE.0b013e-
3181c96a15. PubMed PMID: 20139800.

4. Padhi TR, Kesarwani S, Jalali S. Bietti crystalline retinal dystrophy 
with subfoveal neurosensory detachment and congenital tortu-
osity of retinal vessels: case report. Doc Ophthalmol. 2011 Jun; 
122(3):199-206. doi: 10.1007/s10633-011-9274-1. Epub 2011 May 
25. PubMed PMID: 21611771

5. Mataftsi A, Zografos L, Millá E, Secrétan M, Munier FL. Bietti’s crys-
talline corneoretinal dystrophy: a cross-sectional study. Retina. 
2004 Jun; 24(3):416-26. PubMed PMID: 15187665.

6. Astuti GD, Sun V, Bauwens M, Zobor D, Leroy BP, Omar A, et al. 
Novel insights into the molecular pathogenesis of CYP4V2-associ-
ated Bietti’s retinal dystrophy. Mol Genet Genomic Med. 2015 Jan; 
3(1):14-29. doi: 10.1002/mgg3.109. Epub 2014 Sep 15. PubMed 
PMID: 25629076; PubMed Central PMCID: PMC4299712.

7. Chen B, Gagnon M, Shahangian S, Anderson NL, Howerton DA, 
Boone JD. Good Laboratory Practices for Molecular Genetic Test-
ing for Heritable Diseases and Conditions. MMWR Recomm Rep 
2009 Jun 12; 58 (RR-6):1-37. PubMed PMID: 19521335.

8. Stone EM, Aldave AJ, Drack AV, Maccumber MW, Sheffield VC, 
Traboulsi E, et al. Recommendations for genetic testing of inher-
ited eye diseases: report of the American Academy of Ophthal-
mology task force on genetic testing. Ophthalmology. 2012 Nov; 
119(11):2408-10. PubMed PMID: 22944025. Epub 2012/09/01.


