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Dear Editor, Albinism is a clinically and genetically heterogeneous condition characterized by variable degrees of hypopigmentation extending from a complete absence of pigmentation to a normal pigmentation, and by ophthalmological anomalies including nystagmus, foveal hypoplasia, chiasmatic misrouting of the optic nerves, iris transillumination, retinal hypopigmentation and reduced visual acuity. 19 genes are involved in the oculocutaneous, ocular and syndromic (Hermansky-Pudlak Syndrome and Chediak-Higashi Syndrome) forms of the disease and in the more recently characterized FHONDA (Foveal Hypoplasia, Optic Nerve Decussation defects and Anterior segment dysgenesis) [START_REF] Montoliu | Increasing the complexity: new genes and new types of albinism[END_REF][START_REF] Arveiler | Clinical and genetic aspects of albinism[END_REF].

The molecular diagnosis of albinism relies on the systematic analysis of the 19 genes in order to search for single nucleotide variants or gene rearrangements [START_REF] Lasseaux | Molecular characterization of a series of 990 index patients with albinism[END_REF].

The wide phenotypic heterogeneity observed in patients impedes the establishment of phenotypegenotype correlations (Table 1). Strikingly, on one hand patients with variants in a given gene can have very different clinical presentations, and on the other hand a similar phenotype can be due to variants in different genes. This is observed in non-syndromic as well as in syndromic forms of the disease. Hence for instance a patient with a clinically classified "ocular" form may in fact have an oculocutaneous or a syndromic form that can remain clinically unsuspected until adulthood. In addition, ophthalmologic signs may be incomplete and/or atypical (Table 1). As a consequence, the diagnosis of albinism may not be raised, if not discarded.

Illustratively, variants of the Tyrosinase (TYR) gene responsible for oculocutaneous albinism type 1 (OCA1) can elicit either severe forms with a complete absence of pigmentation or forms with a pigmentation that appears normal, particularly in populations with a light phototype. Among 268 patients diagnosed with OCA1 in our recent study, 122 (45.5%) were compound heterozygotes for a known pathogenic TYR variant and the hypomorphic variant c.1205G>A/p.Arg402Gln (hereafter called R402Q) [START_REF] Lasseaux | Molecular characterization of a series of 990 index patients with albinism[END_REF]. The R402Q allele is common, with a worldwide prevalence of 17.7%, and 26.48% in Europe (7.01% homozygotes in the latter population). It should be noted that homozygotes for this allele do not have albinism. Our recent study of the phenotype associated with this variant in compound heterozygotes (Montfermé et al., 2019) showed that i) this variant has a variable expressivity and displays incomplete penetrance; ii) at the dermatologic level, most patients display a light phototype with residual pigmentation and a tendency to tan with age; the skin and hair can have a normally pigmented aspect; iii) at the ophthalmologic level, the classical ocular features of albinism are found, although photophobia and iris transillumination are less frequent, and severity scores are lower for various signs, such as foveal hypoplasia. The decrease of visual acuity is variable, going from very moderate to severe. The R402Q allele therefore leads to variable but generally mild forms of albinism whose less typical presentation may be overlooked and remain undiagnosed.

However, if one considers that 1/17000 person has albinism in the Caucasian population, that about 40% of them have OCA1, and that the allele frequency of R402Q is 26.48% in Europe, one can calculate that the proportion of persons who are compound heterozygotes for a TYR pathogenic variant and R402Q in Europe is 1/1226 (if one takes into account the frequency of 17.7%, this proportion is 1/1836 worldwide). This means that i) many persons in the population with a poor visual acuity may have a mild, unsuspected, form of albinism, ii) the estimation of the frequency of albinism worldwide is greatly underestimated, and iii) in terms of genetic counselling, the probability for a person who is heterozygous for a pathogenic variant of TYR to have children who are compound heterozygote for the R402Q allele is about 1/15. It should be noted however that in our opinion a prenatal diagnosis would not be justified in the eventuality of a R402Q compound heterozygous fetus.

In the light of current knowledge, it seems well established that forms of albinism which may appear clinically as "ocular" (typically patients with moderate hypopigmentation or almost normal pigmentation, particularly in populations with a light phototype) may not only be due to GRP143 variants (OA1, X-linked) but can just as well correspond to OCA1 (typically R402Q-OCA1), FHONDA, or to a « mild » form of HPS (e.g. HPS 3, 5, 6, 8) [START_REF] Lasseaux | Molecular characterization of a series of 990 index patients with albinism[END_REF]).

Albinism appears as a heterogeneous continuum of phenotypes ranging from very moderate to severe forms, at both the dermatological and ophthalmological levels.

Altogether these facts lead us to the following considerations:

-The distinction between oculocutaneous, ocular and syndromic forms of albinism appears artificial, and it is suggested that one should simply speak of "albinism" as a global entity; -The classification nowadays relies on molecular bases and the analysis of the 19 genes is warranted since it is the only way to establish a precise diagnosis for the patient; this allows to diagnose as early as possible the syndromic forms, which require an appropriate follow-up in order to prevent lifethreatening complications; -The ocular features are central in the designation of albinism. The patients may not present them all, and/or present them at variable degrees of severity. Ocular features must therefore be searched for carefully and with the appropriate equipment: optical coherence tomography for the foveal hypoplasia; slit lamp for the iris transillumination; fundoscopy for the retinal hypopigmentation; visual evoked potential for the nystagmus/chiasmatic misrouting. As soon as some of the ocular features are identified, a form of albinism should be suspected, and further investigations, including molecular diagnosis, should be pursued. Ophthalmologists are therefore particularly well positioned to detect cases of albinism because of the investigation tools that they have. Every other specialist must obviously also watch out for a minima signs of albinism.

-It must be kept in mind that syndromic forms of albinism may remain unnoticed especially in young patients, and even until adolescence or adulthood. Typical signs such as easy bruising or bleeding, heavy menstruations, or predisposition to infections, must be sought by interrogating the patient and/or his/her parents. The molecular diagnosis must therefore be prescribed as soon as albinism is suspected and adequate hematologic tests may be implemented straight away in parallel to molecular testing.

In conclusion, albinism appears to be much more frequent than commonly thought and remains largely underdiagnosed because many patients present only with ocular features, which may be incomplete or of low grade, thus rendering the clinical picture atypical. Ophthalmologists therefore play an outstanding and central role in diagnosing albinism, not minimizing the role of the other specialists of course. It is crucial that proper information is brought to the knowledge of medical students and practitioners to exacerbate their awareness concerning this condition and its sometimes life-threatening consequences. OCA, oculocutaneous albinism; +, ++, +++, ++++ increasing intensity of the phenotypic trait(s);absence of the phenotypic trait(s). In CHS + means presence, without reference to intensity.

For skin and hair hypopigmentation, + means that the patient has low hypopigmentation, i.e. almost normal pigmentation, whereas ++++ means severe hypopigmentation, i.e. a total lack of pigmentation.

A + nystagmus is described as micro-nystagmus by some authors (see [START_REF] Monfermé | Mild form of oculocutaneous albinism type 1: phenotypic analysis of compound heterozygous patients with the R402Q variant of the TYR gene[END_REF]. A + foveal hypoplasia corresponds to grade 0 or 1 (almost normal fovea), whereas ++++ corresponds to grade 4 (total absence of fovea) (see [START_REF] Monfermé | Mild form of oculocutaneous albinism type 1: phenotypic analysis of compound heterozygous patients with the R402Q variant of the TYR gene[END_REF]. In HPS patients, variable severity of bleeding diathesis (ranging from moderate to severe platelet dysfunction), and/or of gastrointestinal

Table 1 : Phenotypic variability among patients with albinism.
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		Skin and hair	Main	ocular	Bleeding	Recurrent
		hypopigmentation,	features		diathesis,	infections,
		no tendency to tan	(nystagmus,		gastrointestinal	seizures,
			foveal hypoplasia,	(pain,	colic	neurodegeneration
			decreased visual	granulomatosis)
			acuity)		and lung features
					(respiratory
					insufficiency,
					lung fibrosis)
	Classical OCA	++ to ++++	++ to ++++	-	-
	Ocular albinism				
	(OA1) and	-	++ to ++++	-	-
	FHONDA				
	Severe forms of HPS	++ to ++++	++ to ++++	++ to ++++	-
	CHS	++ to ++++	++ to ++++	-	+
	TYR-R402Q	+ to ++	+ to +++	-	-
	Mild forms of HPS	+ to ++	+ to +++	+ to ++	-
	CHS, Chediak-Higashi Syndrome; FHONDA, Foveal Hypoplasia, Optic Nerve Decussation defects
	and Anterior segment dysgenesis; HPS, Hermansky-Pudlak Syndrome; OA1, ocular albinism type 1;

This study was approved by approved by the local authority (Comité de Protection des Personnes Sud Ouest et Outre Mer III). Written informed consent was obtained from the patients or his/her parents if minor before genetic analysis was performed.

Conflict of Interest statement:

The authors declare no conflict of interest.