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Muscle weakness, joint laxity
and keloids. A more than
suggestive association夽
Debilidad muscular, laxitud articular y
queloides. Una asociación más que sugerente
Dear Editor:
Collagen VI (ColVI)—related myopathies encompass a group
of diseases ranging from milder muscle disorders, such as
Bethlem myopathy, to more severe forms, such as Ullrich congenital muscular dystrophy.1—4 From a phenotypic
viewpoint, these disorders are characterised by muscle
weakness, joint contractures in flexion, joint hypermobility
predominantly affecting distal joints, and skin alterations
(follicular hyperkeratosis, ‘‘velvety’’ skin, and keloid scars).
Collagen VI is a structural protein of the extracellular matrix, comprising 3 subunits, encoded by the genes
COL6A1, COL6A2, and COL6A3. Although new mutations in
these genes are constantly being reported,5 establishing a
genotype-phenotype correlation is challenging due to the
clinical heterogeneity and genetic overlaps.6,7
We present the case of a 58-year-old man with history of early-onset, slowly progressing limb-girdle muscular
dystrophy associated with respiratory involvement and no
known genetic defects. Diagnosis had been established
when the patient was 2 years old due to delayed acquisition of developmental milestones; weakness predominantly
affected distal muscles, and a muscle biopsy revealed
signs compatible with muscular dystrophy. At the time
of assessment at our department, the patient presented
proximal muscle weakness but did not require support
to walk. The examination revealed 4/5 muscle strength
at the level of the shoulder and pelvic girdles, joint
hypermobility predominantly in the hands (Fig. 1B), con-
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tractures in the metacarpophalangeal and interphalangeal
joints (Fig. 1A), and keloid scars in the area where the
muscle biopsy specimen was taken (Fig. 1C). From a respiratory viewpoint, the patient presented a pattern of
moderate restrictive pulmonary function,8 with complementary tests revealing no cardiac alterations. He also
presented increased creatine kinase levels (×2). A muscle
MRI scan was performed to confirm suspicion of ColVI-related
myopathy and to guide the genetic study. The MRI scan
(Fig. 1D) showed a pattern compatible with ColVI-related
myopathy, and a genetic study revealed that the patient
was a heterozygous carrier of variant p.Gly289Val in the
gene COL6A2 (reference sequence: NM 001849.3:c.866G>T
NC 000021.8:g.47535933G>T); this finding is compatible
with diagnosis of Bethlem myopathy. This mutation causes
an amino acid change involving glycine at position 289 of
the ␣2 chain of collagen VI, which forms part of the GlyX-Y motif in the N-terminal region of the triple helical
domain of the protein, with this amino acid being substituted by valine. This missense mutation was classified as
probably pathogenic in the EmVClass catalogue, but had not
been listed in any other genetic database, nor had it been
reported in previous publications. However, our patient’s
clinical characteristics and muscle MRI findings support the
pathogenic nature of the mutation. A family segregation
study did not identify the mutation in our patient’s parents,
meaning that the mutation was de novo.
We present a case of Bethlem myopathy secondary to a
novel COL6A2 mutation (c.866G>T, p.Gly289Val); this mutation had not previously been described as pathogenic in
the literature. ColVI-related myopathy should be suspected
in patients with predominantly proximal muscle weakness
and distal joint hypermobility, distal muscle contractures,
and skin alterations (typically keloids). Muscle MRI reveals
a characteristic pattern,9 and diagnosis can be confirmed
with genetic studies, although a clear genotype-phenotype
correlation cannot be established.
From a genetic viewpoint, Ullrich congenital muscular dystrophy has typically been reported to follow
an autosomal recessive inheritance pattern, whereas
Bethlem myopathy is thought to follow an autosomal
dominant pattern. However, both inheritance patterns
have been described in the spectrum of ColVI-related
myopathies.5,10—13 Genetic sequencing enables analysis of
243
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Figure 1 (A) Contractures affecting the metacarpophalangeal and interphalangeal joints. (B) Joint hypermobility. (C) Keloid
scar in the area where a muscle biopsy specimen was taken. (D) Lower-limb MRI scan showing a pattern compatible with ColVIrelated myopathy: fatty degeneration in the periphery of the vastus lateralis muscles (yellow arrows) and in the periphery and
anterior-central area of the rectus femoris muscles, with a U-shaped pattern (red arrows).

exonic mutations in COL6A1, COL6A2, and COL6A3. Missense
mutations, like the one identified in our patient, usually
appear de novo in heterozygosis, exerting a dominantnegative effect. More specifically, missense mutations in the
Gly-X-Y motif in the N-terminal region of the triple helical
domain of collagen VI constitute the most frequent cause
of ColVI-related myopathies.11 Lastly, 3 other pathogenic
variants are reported to involve the same amino acid
residue: c.865G>T, p.Gly289Arg14 ; c.865G>T, p.Gly289Cys14 ;
and c.866G>A, p.Gly289Asp (the latter is included in the
ClinVar database).
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25(OH)D3 deficit and multiple
sclerosis: A simple
epidemiological association or a
true causal relationship夽
Déficit de 25-OH-D3 y esclerosis múltiple: una
simple asociación epidemiológica o una
verdadera relación de causalidad
Dear Editor:
Vitamin D deficiency is a true epidemic. Epidemiological studies indicate that the condition is more frequent
above the 40th parallel north.1 In humans, vitamin D
is mainly synthesised in the dermis through the action
of ultraviolet B radiation, which catalyses the photoconversion of 7-dehydrocholesterol to cholecalciferol; after
hepatic hydroxylation, cholecalciferol is converted to 25hydroxyvitamin D3 (25-OH-D3 ) or calcifediol, which is the
most abundant form of vitamin D3 in the human body but is
not biologically active. Subsequently, 25-OH-D3 undergoes
hydroxylation by 1-␣-hydroxylase in the kidneys, forming
the active metabolite 1,25-dihydroxyvitamin D3 , also known
as 1,25(OH)2 D3 or calcitriol. This metabolite acts by binding to vitamin D receptors. Vitamin D receptors located

夽 Please cite this article as: García Estévez DA. Déficit de 25-OHD3 y esclerosis múltiple: una simple asociación epidemiológica o una
verdadera relación de causalidad. Neurología. 2021;36:245—246.

suspect, how to identify. The contribution of muscle magnetic
resonance. Rev Chil Pediatr. 2018;89:399—408.
12. Merlini L, Martoni E, Grumati P, Sabatelli P, Squarzoni S, Urciuolo A, et al. Autosomal recessive myosclerosis myopathy is a
collagen VI disorder. Neurology. 2008;71:1245—53.
13. Foley AR, Hu Y, Zou Y, Columbus A, Shoffner J, Dunn DM, et al.
Autosomal recessive inheritance of classic Bethlem myopathy.
Neuromuscul Disord. 2009;19:813—7.
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in cell nuclei trigger so-called genomic actions, leading to
protein synthesis, and non-genomic (rapid) actions, such as
the induction of second messengers and the opening of ion
channels.2,3
Various epidemiological studies have identified an association between low levels of 25-OH-D3 and multiple sclerosis
(MS).3,4 It has also been reported that 25-OH-D3 deficiency
is associated with radiological disease activity, defined as
the presence of new lesions on T2-weighted MRI sequences
or contrast-enhancing lesions.5 Finally, other studies indicate that vitamin D supplementation has a beneficial
effect on these radiological parameters.6 The biological
plausibility of this association may be explained by a tolerogenic environment promoted by the anti-inflammatory and
immunomodulatory effects of vitamin D.3,7
A recent epidemiological study on the prevalence of MS in
the Spanish city of Ourense (latitude, 42◦ 34’ N) recorded the
highest rate reported to date in the Iberian Peninsula: 184
cases/100 000 population, approaching the figures recorded
in more northerly countries with Anglo-Saxon influences.
One mechanism favouring MS may be the presence of vitamin D deficiency, which is recorded in over 95% of patients
with MS.8 In the general population, 25-OH-D3 deficiency is
defined as levels < 14 ng/mL, with levels between 15 and
29 ng/mL considered to indicate insufficiency. Our laboratory’s reference values for the active metabolite calcitriol
are between 20 and 55 pg/mL.
We decided to analyse 1,25(OH)2 D3 in our population of
patients with MS, determining levels in a randomised sample of 44 individuals. Median plasma levels were 15 ng/mL
(range, 8-36) for calcidiol and 46.5 pg/mL (22-83) for cal245

