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Introduction:-

A 39 yo female patient was admitted for symptomatic complete
atrioventricular Block. A family history and screening showed 5 cases
of sudden death, and 4 cases of complete atrioventricular block, treated
with Pacemaker implantation. Genetic screening showed a new variant
in TRPM4 gene: ¢.512 G >A; p. Argl71GIn.
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Progressive familial heart block is an autosomal dominant cardiac conduction disorder that may progress to a

complete atrioventricular block.

A 39 yo female patient was admitted in June 2016 for symptomatic complete

atrioventricular Block. A thorough family history and screening showed 5 cases of sudden death, and 4 others cases

of members diagnosed with a

symptomatic atrioventricular block that required a permanent implantation of

Pacemaker. Genetic screening of the family, by targeted next-generation sequencing and Sanger technologies,
showed a new variant in TRPM4 gene (Transient Receptor Potential Cation Channel Subfamily M Member 4): ¢.512
G >A; p. Argl71GIn, predicted pathogenous by genetic database.

Case report:-

The family case (Figure 1) started with the admission in June 2016 of Miss D. B, a 39 yo female patient for an
episode of syncope.We found a complete A-V Block (Figure 2) with normal clinical and echocardiography findings.
She was successfully implanted with regular follow-up.

PM= Pacemaker
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Figure 1:-Family tree.
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Coincidentally, we found out in her family history that a younger sister, Miss H.B, 34 yo, was implanted 2 years
ago abroad for the same etiology (symptomatic complete A-V Block with normal clinical exam and normal TTE).
Therefore we decided to do a family screening, and we found out that the father, MrM. B, 60 yo, happened to have
4 deceased siblings (3 sisters before the age of 40, and 1 brother before the age of 50) of sudden death according
to his testimony. His own medical exam revealed a symptomatic complete A-V Block (Figure 3) with Dilated LV
and a depressed EF (Dilated cardiomyopathy DCM). He too was implanted, but sadly his DCMprogressively
altered and he passed away?2 years later.

Figure 3:-ECG of the father M.B, showing a complete AV Block

For the othersiblings of Miss D.B, we found the brotherMr M.B (junior), 38 yo, who had a symptomatic complete
A-V block with a Dilated LV and a preserved EF at the time of admission. He was successfully implanted, and a
regular follow-up showed a deteriorating LVEF over the years (progression of DCM).

Another brother, Mr A.B, 42 yo, was complaining of atypical chest pain. Clinial exam, biology and TTE were
normal. However, his ECG showed RBBB (Figure 4) and a 24h ECG Holter monitoring revealed a sinus node
dysfunction (asymptomatic pauses) with sinus bradycardia (Figure 5).
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Flgure 4 ECG of the brother A B showmg Slnus rhythm + RBBB

Figure 5:-ECG Holter of the brother A.B, showing a diurnal sinus pause of 2,7 sec.

Coincidentally, a deceased 34 yo sister 4 years ago (sudden death) had 5 children: 4 sons and 1 daughter. And in
February 2018 we admitted the 11 yo niece Y. H, for a history of syncope. Medical exam showed a congenital
heart disease with DCM (Figure 6) and a complete A-V Block (Figure 7). She was successfully implanted
(Figure 8) with long-term epicardial pacemaker (Figure 9), with a good evolution and regular follow-up.
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Figure 6:-Chest Radiography of the 11 yo niece Y.H, showing a large cardiomegaly.
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Figure 7:-ECG of Y.H, showmg a complete AV Block
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Flgure 8:-ECG of Y.H, showing a paced rhythm
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Figure 9:-Chest radiography of Y.H, after epicardial implantation

Screening of the nephews showed in 2 of the 4 boys, 13 yo Z.H (Figure 10) and 26 yo M.H (Figure 11), an
abnormal ECG with bifascicular block (RBBB + LAFB). They were asymptomatic with normal TTE.
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" Figure 11:-ECG of 26 yo M.H showing bifascicular bl block (RBBB + LAFB)

Based on the recurrence of complete A-V block on the family through generations, we did a genetic testing and
we found outthrough next generation sequencing (NGS) confirmed by Sanger sequencing technology, that the
brothers M.B (junior), A.B and the sisters D.B and H.B carry aheterozygous mutation of TRPM4 gene:c.512 G
>A; p. Argl71GIn. On the other hand, another healthy brother and their mother don’t carry the mutation.

The heterozygous missense mutation ¢.512 G >A; p. Argl71GIn isa new variant, and it is predicted to be

pathogenous by genetic database.
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Discussion:

Progressive familial heart block (PFHB) was first described in the sixties by Lenégre [1] and Lev [2] as a fibrosis
process affecting the conduction system. It is one of the most common cardiac conduction disturbances
characterized by a progressive alteration of cardiac conduction through the His-Purkinje system with right or left
bundle branch block (RBBB or LBBB) and widening of QRS complexes, leading to complete Atrio-Ventricular
block, syncope and sudden death.

Familial cases of PFHB have been reported with an autosomal dominant inheritance and causally related to rare
mutations in genes involved in cardiac impulse propagation (SCN5A [3,4], SCN1B [5] and TRPM4 [6,7]), in the
structure of the nuclear lamina (LMNA [8,9]) and in cell-to-cell communication (GJA5 [10]).

Among these genes, TRPM4, encoding a calcium-activated cationic channel that is expressed in Purkinje fibers
and nodal tissue [6,7], hasfirst been linked to progressive familial heart block type I (PFHBI) in two large
pedigrees, respectively from South Africa (p.Glu7Lys) and Lebanon (p.Ala432Thr) [7].

PFHBI is associatedwith a progressive impairment of the His bundle branches conduction, typically startingwith
RBBB and then left anterior hemiblock (LAHB) and thatmay progress to a complete AV block. QRS duration
increases with time while PR and QTc intervals remain constant [11-12].

These ECG features differentiate type | PFHB from type Il PFHB, in which the onset of complete heart block is
associated with narrow QRS complexes [15]. Type | PFHB is manifested symptomatically when complete heart
block develops, as dyspnea, syncopal episodes, or even sudden death.

In our case, all the family members that carried the mutation had a complete AV block, with the exception of one
member (Mr A.B) who had RBBB and sinus dysfunction discovered on ECG Holter, with no aggravation of his
conduction disturbances for a follow-up period of 8 years. Therefore, the possibility of the effect of the newly
discovered TRPM4 variant (c.512 G >A; p. Argl71GIn) on not only atrioventricular but also sinoatrial
conduction blocks was strongly discussed.

Type | PFHB was mapped to chromosome 19q13, and a novel causal gene, TRPM4, a member of the transient
receptor potential melastatin family of ion channel genes, was identified by positional cloning [16].

Conduction defects in TRPM4-dependent familial cases were shown to be related to gain-of-function mutations
proposed to be caused by a reduction of the deregulation of Small Ubiquitin MOdifierof TRPM4 channels and an
impaired endocytosis resulting in stabilization and overexpression of mutant channels at the plasma membrane
[6,7]. Since these two seminal reports, 18 gain- or loss-of-function variants have been identified as causing diverse
forms of cardiac conduction defects and/or Brugadasyndrome [13-14].

Treatment of type | PFHB consists of the timely implantation of a permanent pacemaker. However, treatment with
a prophylactic pacemaker is controversial [17]. Indeed, one of the family membersMr A.B, who carries the
mutation, has 8 years of follow up with a constant ECG showing a RBBB and sinus dysfunction on ECG Holter.
Thus, no pacemaker implantation was indicated in his case, for now.
Follow-up of at least 6-months with ECG is recommended in patients with any degree of heart block, and at least
once a yearin members of the affected families with a normal ECG [18].

Here in this case, using next generation sequencing (NGS) and Sanger technologies, we report anew TRPM4
variant(c.512 G >A; p. Arg171GIn)in a PFHBI Moroccan family.

TRPM4 gene is a causative gene in isolated cardiac conduction disease with mutations resulting in a gain of
function and TRPM4 channel being highly expressed in cardiac Purkinje fibers, although in our case, one of the
carriers of the mutation has a sinoatrial conduction block (sinus dysfunction), which strongly suggests its
expression also on this site.

Conclusion:

The management of Progressive cardiac conduction disease (PCCD) is usually limited to an ECG monitoring as
long as the conduction disturbancesare not too severe, otherwise apacemaker implantation will be indicated.
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In this case, we studied a Moroccan family that presented with PCCD through generations. Genetic sequencing of
its symptomatic members found a new heterozygous missense mutation in TRPM4 gene (c.512 G >A; p.
Argl71GIn).

Next generation sequencing offers good hopes at identifying new genetic factors responsible for conductive
disturbances. Although genetic sequencing may not be a practical challenge, however results analysis remains
very long and complex. Therefore, many genetic databases are developing such as Exome Variant Server or
1000Genomes, in order to facilitate it. DNA is indeed still far from having revealed all its secrets.
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