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rapid diagnosis can mean saving the life of the patient.

INTRODUCTION

Ehlers Danlos syndrome is a group of hereditary
diseases of the connective tissue (1) with a combined
prevalence (for all types) of 1 to 5,000 cases (2). The
joints, skin, blood vesses or other organs are affected
(2).

According to the classification made by Beighton
and his collaborators in 1998 (the Villefranche No-
sology) (3), Ehlers Danlos syndrome was divided
into six major types which have in common joint hy-
perlaxity and skin abnormalities, frequent dilatation
of the aorta and rarely, rupture of the aorta (for exam-
ple, in the vascular type) (1). In 2017, Malfait and his
colaborators (4) revised the classification criteria ac-
cording to the molecular basis responsible of the eti-
ology, dividing the Ehlers Danlos syndrome into 14
subtypes (5), among which the molecular mechanism
is currently known for 13 (6).

The common characteristics of all types of Ehlers
Danlos syndrome are joint hyperlaxity and skin ab-
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normalities (1). The hypermobility is evaluated, for
all types, using the Beighton scale, where according
to the degree of mobility of some joints, a diagnostic
score is established; if it’s above or equal to 5/9, the
patient is considered to have hypermobility (1,7).
According to the International Diagnostic Criteria
established in 2017, Ehlers Danlos syndrome is di-
vided into the following subtypes: classic, vascular,
with arthrochalasia, with dermatosparaxis, cardiac-
valvular (produced by abnormalities of the primary
structure and processing of the collagen), kyphosco-
liotic (produced by abnormal packing and polymeri-
sation of the collagen), classic-like and myopathic
(produced by dysfunctionalities of the structure and
function of the myomatrix - the basal membrane of
the skeletic muscle) (5,8,9), spondylodysplastic and
musculocontractural (produced by dysfunctions of
the glycosaminoglycan biosynthesis), periodontal
(produced by dysfunctions of the complement path-
way), spondylodysplastic SLC39A13 and brittle cor-
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nea syndrome (produced by dysfunctions of the intra-
cellular processing), as well as hypermobile (in which
the mechanism of the disease is not known yet) (5,8).

Collagen is a fibrillary protein present in the struc-
ture of the human connective tissue, especially in the
joints, skin and bones (10,11), being the most abun-
dent protein of the extracellular matrix (10,12) and at
the same time the most abundent protein in the body,
where it accomplishes an essential role in maintain-
ing the structure and stability of various organs. (13)
Up to now, there are 28 types of collagen known
(13,14), the most common being type I, which repre-
sents over 90% of the total collagen that enters the
composition of the human body (14). The main com-
ponents of the collagen are glycine, proline and
hydroxyproline, forming 3 chains packed as a triple
helix (14,15).

Type V collagen is synthetized in various types of
mesenchymal cells under the influence of TGF-3 and
other growth factors, and degraded by metallopro-
teinases and gelatinases, enzymes with a role in ex-
tracellular matrix remodelling (16). This type of col-
lagen is found in the tissues which contain type I
collagen, where the regulation of the packing process
of the heterotypical fibers composed of type I and
type V collagen takes place (17). Thus, type V colla-
gen is a component of the corneal stroma, of the bony
matrix and of the stroma of the liver, lungs, muscles
and placenta (18). The absence of type V collagen
was associated with the classic type of Ehlers Danlos
syndrome, as well as with the loss of the corneal
transparency, while the supraexpression of this mol-
ecule is associated with pathological processes such
as fibrosis, cancer, inflammation or atherosclerosis
(16).

The classic type of Ehlers Danlos syndrome is
mainly caused by autosomal dominant mutations in
the COL5A1 and COL5A2 genes, and, in rarer cases,
COL1A1 (19,20), and has as main diagnostic criteria
generalized joined hypermobility and skin hyperex-
tensibility with atrophic scars (19), among the minor
criteria being velvety skin, tissue fragility and exten-
sibility which can lead to complications such as anal
prolapse, hiatal hernia, cervical incompetency, the
presence of subcutaneous spheroids (partially calci-
fied formations which appear on the bony promi-
nences), molluscoid pseudotumours (scars which ap-
pear in the areas which are frequently subject to
pressure, such as elbows or knees), predisposition to
bruises, muscle hypotonia, delay in obtaining the mo-
tor acquisitions as well as complications of the joint
hyperextensibility such as shoulder, hip, patella,
clavicle or radius dislocations (20,21). Globally, the
classic type of Ehlers Danlos syndrome has a preva-
lence of 1 in 20,000 (22).
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CASE PRESENTATION

A two year old girl was brought for genetic con-
sult with the suspicion of Ehlers Danlos syndrome.
The family and birth history were not significant.

Regarding the medical history, the patient was
born with congenital unilateral hip luxation for which
surgery was performed at the age of one year and
four months. Still, a second surgery was needed,
when the patient was one year and seven months old.

The patient had delayed motor milestone acquisi-
tions — she could hold her head at 4 months and a
half, could sit independently at 9 months, and had
never acquired walking, but she could maintain or-
thostatism. Regarding the cognitive development, the
patient was in the limits of normal.

The mom claimed that the patient does not bruise
easily and that she never had hernia, epistaxis or
pneumothorax.

At the time of the consult, the patient had never
had a heart ultrasound, and the levels of the serum
creatine kinases had never been measured.

At the clinical exam, the growth parameters were
normal. The patient had a slight facial dysmorphism
with hypertelorism and micrognathia. Also, she had a
postoperative scar on her right hip. She had joint
hyperextensibility (with 6 out of 9 points on the
Beighton scale), a velvety, doughy and hyperexten-
sive skin, a slight lower limb asymmetry and bilateral
talus varus.

To elucidate the cause, a blood sample (2 ml
on EDTA) was harvested for next generation se-
quencing — targeted panel responsible for Ehlers
Danlos syndrome. The substitution c¢.1780C>T,
p-(Arg594*), in the COL5A1 gene, was found in het-
erozygous state. This substitution is considered a
class 2 mutation (likely pathogenic) and leads to the
apparition of a premature stop codon. Mutations in
this gene were associated with the classic type of
Ehlers Danlos syndrome with autosomal dominant
inheritance. Up until now, this variant has only been
reported in the literature in two other patients, ours
being the third. All three cases correspond to the clas-
sic type Ehlers Danlos syndrome.

DISCUSSIONS

Currently, in the ClinVar database there are over
100 pathogenic or potential pathogenic known muta-
tions in the COL5AT1 gene, among which 16 are mis-
sense (23).

The wvariant identified by us, c¢.1780 C>T,
p-(Arg594*) in the COL5A1 gene, leads to the appa-
rition of a premature stop codon and to the loss of



356

function of the protein through the production of a
truncated protein, only 593 out of 1,837 aminoacids
being codified. So far, the variant was reported in
only two other patients (24), being also present in the
ClinVar database (25). The variant is absent from the
Genome Aggregation Database (gnomAD) (26).

Thus, the only other study in the literature which
has reported this variant was made by Malfait and her
collaborators in 2005 (24) on 48 unrelated patients
which had been clinically diagnosed, based on the
criteria defined by the Villefranche Nosology in
1997, with the classic type of Ehlers Danlos syn-
drome, the inclusion criteria being joint hyperexten-
sibility, the presence of extended atrophic scars and
of generalized joint hypermobility. Malfait and her
collaborators analysed the presence of type I and V
collagen defects in fibroblast cultures from these
patients using various methods, such as the fluoro-
graphic examination of radioisotope-marked type V
collagen, to identify null, nonfunctional alleles of
type V collagen, the electrophoresis of the COL1A1,
COL1A2, COL5A1 and COLSA2 genes using the
SSCP (single-strand conformation polymorphism)
and CSGE (conformation sensitive gel electrophore-
sis) methods to identify the migration abnormalities
and, thus, the mutations in these genes, linkage stud-
ies involving mutations in the COL5A1 genes using
intragenic and extragenic microsatellites utilizing
DNA or complementary DNA obtained through the
reverse-transcription of RNA, in order to analyse the
segregation pattern of the variants in the patients’
families, the amplification and sequencing of DNA to
identify certain mutations in type V and type I colla-
gen, as well as the analysis of three polymorphic sites
in the complementary DNA of COL5A1 gene to
identify the polymorphisms at this level.

Out of the 48 patients, in 18 (representing 37.5%)
a nonfunctional allele of collagen V was identified.
In spite of the identification of a premature stop
codon in all of the patients, the expression of the null
COLS5AL1 allele was not totally absent.

The mutation identified by us, ¢.1780C>T,
p.(Arg594*) in the COL5A1 gene, is present in the
EDS 15 and EDS 20 patients of Malfait’s study
(p.R594X). The mutation affects codon 16 of the
COLS5AT1 gene, the substitution leading to the appari-
tion of a premature stop codon. Interestingly, the ini-
tial studies using the SSCP and CSGE electrophore-
sis of COL5A1 using did not identify migration
abnormalities in patient EDS15, the mutations pre-
sent in this patient being subsequently identified us-
ing dHPLC (denaturing high performance chroma-
tograpy). Similarly to the patient identified by us, the
other two patients with the ¢.1780C>T, p.(Arg594*)
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mutation in the COL5AT1 gene, EDS 15 and EDS 20,
respectively, from Malfait’s study, are females. Pa-
tient EDS15 was, at the moment of the study, 11 years
old, and patient EDS20, 19 years old. Patient EDS15
had a spontaneous mutation, while at patient EDS20
the mutation was inherited (the inheritance mode
being autosomal dominant). Because the parents of
our patient do not want yet to be tested, we cannot
know exactly how the variant segregates. Still, based
on the anamnesis, we can assume that the mutation is
de novo, the family history being unsignificant.

The case presented by us has in common with the
EDS15 and EDS20 patients the joint hyperextensibil-
ity and the presence of the soft, velvety skin (the pa-
tient being, at the moment of the study, two years old)
which was relatively hyperextensible (it could be ex-
tended about 1,5 cm at the level of the distal portion
of the forearms and the dorsal portion of the hands),
as well as of the atrophic scars (the patient had a post-
surgery scar on the right hip). Unlike patients EDS15
and EDS20 described by Malfait, who presented the
tendency to bruising, according to the anamnesis and
clinical exam the patient examined by us did not pre-
sent this predisposition. It must be taken into account,
though, the fact that when this study was done she
had not acquired walking abilities.

In Malfait’s study, patient EDS15 also presents
anal prolapse, a characteristic unmet in our patient or
in patient EDS20. Besides these attributes, patients
EDSI15 and EDS20 did not have other relevant clini-
cal features (such as, for example, short stature, blue
sclerae, recurrent dislocations or hip or shoulder lux-
ations). Our patient had a slight facial dysmorphism
with hypertelorism and micrognathia, congenital uni-
lateral hip luxation and bilateral talus varus.

CONCLUSIONS

Phenotypically, the patient presents features of the
classic type of Ehlers Danlos syndrome, the genetic
testing having confirmed the presence of this syn-
drome.

The present study is important for the pediatric
practice as the identified variant is very rare, current-
ly having been reported in the literature in only two
patients, the case presented by us being the third. All
three patients are females.

Because data presented up to now in the only
study which describes patients with this mutation is
very scarce and because our patient presents addi-
tional phenotypic traits to the ones presented so far
(slight facial dysmorphism with hypertelorism and
micrognatia, congenital unilateral hip luxation and
bilateral talus varus), we believe that the detailed
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presentation of this case can be useful in expanding
the knowledge about the classic type of Ehlers Dan-
los syndrome and about this variant.
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