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To the Editor:

We thank Lao Q and Merke DP for their interest in the
EMQN-CAH-practice guidelines for molecular genetic
testing of CAH [1] and their suggestion to include evalua-
tion of CAH-X in routine CYP21A2 genotyping.

We completely agree with the authors of this corre-
sponding letter that CAH-X (CAH with a hypermobility
type Ehlers–Danlos syndrome (EDS) due to pathogenic
tenascin-X variants) is present in a considerable number of
CAH patients [2], particularly in those who carry so-called
large deletions comprising also the TNXB gene. In the
majority of those patients CAH-X is currently probably
missed.

As addressed in previous work, the use of the CAH-
MLPA assay also covering exon 35 of the TNXB-gene
could help in identification of a chimeric recombination
between TNXB and its pseudogene TNXA, resulting in a
contiguous CYP21A2 and TNXB deletion associated with
EDS (CAH-X).

So far, CAH-X diagnostic evaluation was not included in
the CAH genotyping guideline, as from the EMQN-CAH
scheme there is only very limited knowledge and experi-
ence concerning CAH-X genotyping. Comprehensive and
reliable CAH-X genotyping would also include analysis of
additional TNXB chimeras and pathogenic variants [3] not
currently covered by CAH-MLPA analysis as outlined
by Lao and Merke. Such CAH-X genotyping implies

(i) validation as an in-house method, (ii) comprehensive
understanding of the molecular background relevant
for adequate interpretation of the genotyping results,
(iii) the expertise of genetic counselling before and after
CAH-X analysis and (iv) experience and expertise of clin-
ical management and follow up of cardiovascular comor-
bidities being crucial for recognition and prevention of
complications. In addition, the availability of plasma con-
centrations of TNX levels measured by ELISA would also
be helpful.

Moreover, the respective institutions/laboratories have to
define whether findings of TNXB-variants in the course of
routine CYP21A2 gentoyping (in case MLPA is performed)
is seen as incidental finding and to which extent such
findings are communicated to the individual the blood
sample of whom was analyzed (who is not necessarily a
CAH patient, but may also be a healthy partner/family
member). This has been controversially discussed during a
previous EMQN-CAH-scheme-meeting, when a sample
showed a reduced signal for TNXB.

Another important aspect in that context is that hyper-
mobility is frequently seen and only a minority of cases is
due to CAH-X. This has to be taken into account when
family members or partners of CAH-patients undergo
CYP21A2 genotyping. So, it can be foreseen that a con-
siderable number of individuals who undergo CAH/CAH-X
genotyping have signs and symptoms of hypermobility not
related to pathogenic variants of TNXB. Thus, adequate
strategies have to be developed and defined in phenotypi-
cally hypermobile individuals without CAH-X in coopera-
tion and accordance with the respective professional
societies.

We fully agree that CAH-X newborn screening would
enable early diagnosis for young children before hyper-
mobility evaluation is possible and would allow early
screening for cardiac defects. In conclusion, we greatly
appreciate Lao’s and Merke’s comment emphasising the
importance of detecting CAH-X in patients suffering from
21-OH-defiency, as early detection and adequate ther-
apeutic management of CAH-X will help to improve the
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patients’ quality of life and could prevent serious cardiac
and vascular complications.

In that context it would be of major importance that
further studies are performed in order to broaden the
knowledge and expertise on CAH-X before including
respective methods in routine diagnostic procedures.
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