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Introduction: Cardiac abnormalities revealed in patients suffering from epidermolysis bullosa (EB) include dilated
cardiomyopathy (DC) and aortopathy. DC is a rare but serious complication associated with an increased mortality,
predominantly observed in recessive dystrophic EB. Echocardiography is the most available diagnostic tool used to
detect heart disease in EB patients.

Aim: To analyse echocardiographic results obtained in Polish EB patients and compare them between the EB group
and healthy persons.

Material and methods: We analysed retrospectively echocardiograms of 23 patients with EB (14 F, mean age 17.3
years) performed from 2017 to 2019. The incidence of left ventricular (LV) systolic and diastolic dysfunction, right
heart disease and congenital heart disease was evaluated. A comparison of echo-parameters between EB patients
and 20 matched healthy subjects was performed.

Results: We did not find any cases of DC and aortopathy in the EB group. One bicuspid aortic valve case was
revealed. Analysis of LV diastolic parameters showed that the mean value of mitral A velocity was significantly
higher and the pulmonary venous flow D velocity was lower in the EB group than in controls. Tissue Doppler analy-
sis revealed lower values of E’ velocities of mitral annulus in the EB group, what may suggest discreetly slower LV
relaxation, however, this will definitely require further research.

Conclusions: Although most EB patients do not present cardiac symptoms, there is still a risk of developing cardio-
myopathy associated with poor prognosis. It seems reasonable to perform a scheduled echocardiographic screening

including LV systolic and diastolic function assessment to detect preclinical cardiac abnormalities.
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Introduction

Epidermolysis bullosa (EB) is a rare inherited disease
characterized by recurrent blister formation as a result of
structural fragility within the skin [1]. Its clinical manifes-
tations may include blisters on the skin of the hands and
feet, in the oral cavity and oesophagus [1, 2].

There are four major types of EB: simplex (EBS), junc-
tional (JEB), dystrophic (DEB) and Kindler syndrome and
at least 30 subtypes [3].

Types of EB are defined based on mutations within
the genes encoding for several different proteins, in-
volved in the adhesion and structural stability of kerati-
nocytes [1, 2]. Specific mutated proteins such as keratins
5 and 14 (EBS), integrin a.6B4, collagen XVII (JEB) and col-
lagen VII (DEB) are present in certain types [3-5].

In recent years, quite a few papers have been published
regarding cardiac abnormalities in EB patients including car-
diomyopathies, aortopathy and arrhythmias [6-9]. Cases of
dilated cardiomyopathy (DC), defined as a significant left
ventricle (LV) systolic dysfunction and its enlargement, were
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most frequently reported [10-12]. This serious complication
was predominantly observed in recessive DEB (RDEB) and
also in JEB and EBS [12-15]. Transthoracic echocardiogra-
phy (TTE) was usually a diagnostic tool used to detect heart
disease. Although DC is a rare complication in EB patients,
evidence has been provided that it is associated with an
increased mortality [8, 10, 16, 17].

Aim

The goal of study was to analyse echocardiographic
results obtained in Polish patients suffering from EB to
detect cardiac abnormalities and to compare them be-
tween EB patients and matched healthy persons.

To our best knowledge, this is the first echocardio-
graphic analysis aimed to evaluate cardiac function in
a unique group of EB patients performed in Poland.

Material and methods

We analysed retrospectively transthoracic echocar-
diograms of 23 patients suffering from epidermolysis
bullosa (14 females (60.9%), mean age: 17.3 ¥10.2 years)
referred by a dermatologist to the cardiology department,
which were performed from May 2017 to July 2019. The
patients were genotyped in the Department of Medi-
cal Genetics of the Institute of Mother and Child using
Sanger sequencing or next generation sequencing (NGS)
with EB gene panel. The mutations were named accord-
ing to HGVS nomenclature. The pathogenicity status of
novel variants was assessed using ACMG classification
available at Varsome website https://varsome.com/. For
most patients it was the first TTE examination.

Primarily, we aimed to evaluate the incidence of the
left ventricular systolic and diastolic dysfunction, right
heart disease and congenital heart disease in the EB
group. Then, we made a comparison of echocardiograph-
ic parameters found in EB patients with those obtained
in 20 healthy subjects matched by gender and age (11 fe-
males (61.1%), mean age: 17.0 £7.7 years), which were
previously examined in our centre. In all participants,
a clinical examination and a measurement of heart rate
(HR), body mass index (BMI) and body surface area (BSA)
were performed immediately before the TTE. Blood pres-
sure (BP) was measured in 18 patients with EB (78%) and
in the remaining participants it was not taken due to the
high risk of skin damage. Additionally, a rest 12-lead ECG
recordings of 17 patients with EB (74%) were assessed.

This analysis was approved by the Ethics Committee
of the Medical University of Warsaw.

Echocardiography

Echocardiography (TTE) images were obtained using the
EPIQ 7 system (Phillips, Eindhoven, NL). The quality of TTE
recordings was good and adequate for the analysis in all par-
ticipants. The findings were interpreted by an experienced
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physician according to the recommendations of the Echocar-
diography Working Group of the Palish Cardiac Society and to
the guidelines of the European Association of Cardiovascular
Imaging[18, 19].

The left ventricle morphology and systolic function were
assessed. LV ejection fraction (EF) was calculated using the
modified Simpson’s rule [19]. Additionally, mitral annulus
peak systolic excursion (MAPSE) and mitral annulus maxi-
mal systolic velocity (MV S’) by tissue Doppler imaging (TDI)
were measured, to evaluate longitudinal LV function. Colour
Doppler images were analysed in order to assess the function
of the valves and to spot the presence of congenital cardiac
shunts.

LV diastolic function was evaluated using Doppler mitral
valve flow (MVF) parameters (maximal velocity of the early
(E) and the atrial wave (A), E/A ratio, E-wave deceleration time
(DcT)) and pulmonary venous flow (PVF) parameters (maxi-
mal systolic (S), diastolic (D) and atrial reversal (Arev) veloci-
ties) and left atrial (LA) dimension.

Early diastolic velocities of the lateral (E’ lat) and septal
(E’ sept) parts of the mitral annulus were measured and av-
erage E/E’ ratios were derived. LV diastolic dysfunction was
defined according to the current echocardiographic recom-
mendations [20].

LV tissue Doppler Tei index for both parts of the mitral an-
nulus was estimated to reflect global LV function, according
to the Tei formula and defined as the sum of the isovolumic
contraction time and isovolumic relaxation time divided by
the ejection time [21, 22].

To evaluate the right ventricle (RV) systolic function tri-
cuspid annulus peak systolic excursion (TAPSE) and tricuspid
annulus maximal systolic velocity (TV S’) were measured [19].
The RV diastolic function was assessed in a similar manner
like for the LV, based on tricuspid valve inflow parameters (E,
A, E/A, DT) and tricuspid annular velocities (E’, A’). Global RV
function was defined on the basis of the calculation of the
Tei index in TDI. Tricuspid regurgitation peak gradient was
measured using continuous wave Doppler.

Doppler measurements reflected an average of 3 cardiac
cycles. A carefully selected echocardiograms of healthy per-
sons were referential as they reflected normal values. In chil-
dren (age < 18 years), a Z-score was used in the evaluation of
adequate cardiac morphology parameters [23].

Statistical analysis

Descriptive statistics for quantitative data were pre-
sented as means + standard deviations. Qualitative data
were shown as counts and percentages. Within-group
comparisons for quantitative data were performed using
the repeated measures t-test. In between-subject com-
parisons the Mann-Whitney test was used. All reported
results are based on two-sided statistical tests. Effects
were considered significant at p-value less than 0.05.
The statistical analyses were performed using R software
(R Core Team, 2017), ver. 3.4.2.
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Results

The following types of EB were presented in analysed
patients:

1) dystrophic epidermolysis bullosa (DEB) in 17 (73.9%)
patients, including a recessive type RDEB- generalized se-
vere in 15 (65.2%) patients and a dominant type DDEB
in 2 (8.7%) patients with a mutated gene of collagen VI
(COL 7A1);

2) junctional EB (JEB) in 4 (17.4%) patients with a mu-
tation in the gene of collagen XVII (COL 17 Al) in 3 pa-
tients and of laminin 332 in 1 patient;

3) Simplex EB (EBS) in 2 (8.7%) patients with mutated
gene of keratin 5 (KRT5). The types and genotypes of pa-
tients with EB are presented in Table 1.

No symptoms and signs of heart failure or other car-
diovascular diseases were found in the EB patients. No
significant differences in the HR, BP and BSA between
EB patients and controls were found. However, both the
weight and BMI were significantly lower in EB patients
than in healthy controls. Table 2 presents basic clinical
characteristics of the studied groups. There were no ab-
normalities in the standard rest 12-lead ECG records per-
formed in EB patients.

Echocardiography

No cases of dilated cardiomyopathy were found in
the EB group. All EB patients presented normal LV ejec-
tion fraction.

Table 1. The types and genotypes of patients with epidermolysis bullosa

Pt G Age Type EB Gene Allele 1 Allele 2

1 F 5 EBJ COL17A1 c.779delC/- Unknown
(p.Pro260GlnfsTer32)

2 F 9.5 EBJ COL17A1 c.1826G>A €.1490_1491delinsT

(p.Gly609Asp) p.Ala497ValfsTer23
3 F 33 EBJ COL17A1 c.3487G>T €.1490_1491delinsT (p.Ala497ValfsTer23)
(p.Glu1163Ter)

4 M 36 EBJ LAMB3 €.1439_1443delCGTGT €.1439_1443delCGTGT
(p.Pro480ArgfsTer54) (p.Pro480ArgfsTer54)

5 F 1 RDEB-HS COL7A1 c.425A>G (p.Lys142Arg €.8038G>A (p.Gly2680Ser)

6 M 215 RDEB-HS COL7A1 c.425A>G (p.Lys142Arg) c.425A5G (p.Lys142Arg)

7 M 15.5 RDEB-HS COL7A1 c.425A>G (p.Lys142Arg) €.682+1G>A

8 F 17.5 RDEB-HS COL7A1 €.425A>G (p.Lys142Arg) c.425A5G (p.Lys142Arg)

9 M 13 RDEB-HS COL7A1 c.425A5G (p.Lys142Arg) c.425A5G (p.Lys142Arg)

10 F 21 RDEB COL7A1 c.425A5G (p.Lys142Arg) €.5086C>T+ ¢.5114C>T

(p.Argl696Cys+) p.Prol705Leu)
1 M 26.5 RDEB COL7A1 C.425A>G (p.Lys142Arg) ¢.5086C>T+ c.5114C>T
(p.Argl696Cys+) p.Prol705Leu)

12 F 41.5 DDEB COL7A1 €.6127G>A (p.Gly2043Arg) wt

13 F 11.5 RDEB COL7A1 ¢.5154+1G>T €.5154+1G>T

14 M 5.5 RDEB COL7A1 c.425A>G (p.Lys142Arg) ¢.7154delC (p.Pro2385ArgfsTer36)

15 M 16.5 RDEB COL7A1 C.425A>G (p.Lys142Arg) c.425A5G (p.Lys142Arg)

16 F 19 RDEB COL7A1 €.682+1G>A c.5532+6T>C*

17 F 16 RDEB COL7A1 €.682+1G>A c.5532+6T>C*

18 F 18 EBS WC KRT5 €.508G>A (p.Glu170Lys) €.508G>A (p.Glul70Lys)

19 M 8.5 EBS KRT5 €.1410C>G (p.Tyr470Ter) wt

20 F 6 DDEB COL7A1 €.6127G>A (p.Gly2043Arg) wt

21 F 27.5 RDEB COL7A1 C.425A>G (p.Lys142Arg) €.5884A>C* (p.Thr1962Pro)

22 F 9 RDEB COL7A1 €.2387G>A p.Trp796Ter €.2387G>A p.Trp796Ter

23 M 6.5 RDEB COL7A1 €.2387G>A p.Trp796Ter €.2387G>A p.Trp796Ter
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Table 2. Basic clinical parameters of EB patients and
healthy controls

Parameter EB (n = 23) Controls (n =20) P-value
Weight [kg] 36.4 +15.7 46.2 £15.7 0.05
Height [cm] 149.8 £23.2 155.2 £18.0 0.4
BMI [kg/m?] 15.4 +3.2 18.5 £2.9 0.003
BSA [m?] 1.21+0.35 1.4 +0.32 0.085
HR [beats/min] 784 +7.0 77.6 £8.4 0.75
Parameter EB (n = 18) Controls (n = 20) P-value
BP syst [mm Hg] 108.6 £13.1 110.2 £13.9 0.7
BP diast [mm Hg] 69.7 £7.4 69.7 £8.5 0.98

BMI = body mass index, BSA — body surface area, HR — heart rate, BP — blood
pressure.

Bicuspid aortic valve was detected in 1 patient with
EB (4.3%). No other congenital heart diseases or pathol-
ogy of the aorta were found (Figure 1 A).

Most of the subjects presented small physiological
mitral and tricuspid regurgitation (Figure 1 B). Mean val-
ues of basic cardiac chambers and aortic dimensions did
not differ significantly between EB patients and healthy
controls. However, mean values of the interventricular
septum and posterior wall thickness were lower in the EB
group but without statistical significance (Table 3).

Z-score evaluation revealed in 9 of 13 EB patients
aged < 18 years (69.2%) a lower LV end diastolic diameter

(LVEDD) than expected. Such a result was confirmed only
in 3 of 12 controls < 18 years (25%).

We did not reveal any differences in mean values of
LV systolic function parameters such as EF, S’ velocities
of both parts of the mitral annulus and MAPSE between
groups (Table 4).

A detailed analysis of LV diastolic parameters showed
that the mean value of MVF A velocity was significantly
higher and the PVF D velocity was significantly lower
in the EB group than in controls. In TDI assessment the
mean values of septal MV E’ velocity were significantly
lower and septal E/E’ ratio was significantly higher in EB
patients.

The mean values of lateral MV E’ velocity (Figure 1 C)
were also lower in the EB group, however, on the border
of statistical significance. Thus, the mean value of aver-
age E/E’ was significantly higher in the EB group. There
were no cases of LV diastolic dysfunction defined accord-
ing to current recommendations. The left ventricular Tei
index (TDI) was similar in both groups (Table 4).

The comparison of RV systolic function parameters
including TAPSE (Figure 1 D) and RV S’ showed no dif-
ferences. In the RV diastolic function analysis, mean
values of tricuspid valve A and A’ velocities were sig-
nificantly higher than in controls, probably due to RV
hyperkinesis. The right ventricular Tei index (TDI) was
similar in the compared groups. Cases with elevated
calculated right ventricular systolic pressure were not
found (Table 5).

Figure 1. Echocardiographic measurements in patients with epidermolysis bullosa. A - Correct diameter of the ascending
aorta (arrow), B — colour Doppler: physiological tricuspid regurgitation, C — tissue Doppler Imaging: maximal early diastolic
velocity of the lateral mitral annulus — E” (arrow), D — M-mode presentation: tricuspid annulus peak systolic excursion - TAPSE
(arrow)
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Table 3. Echocardiographic dimensions in EB patients and
healthy controls

Table 4. Left ventricular function parameters in EB
patients and healthy controls

Parameter EB (n = 23) Controls (n = 20) P-value

Parameter EB (n = 23) Controls (n = 20) P-value

Left ventricle:

Systolic function:

LA a-p diameter [mm]  23.3 #3.7 24.143.6 0.54 LV EF (%) 68.6 £1.5 69.1 1.4 0.29
LVEDD [mm] 37.3 6.3 38.9 +4.4 0.35 MV S’ lat vel [cm/s] 123 +2.2 12.2 £1.96 0.91
IVS [mm] 6.9 +1.3 7.7 1.4 0.07 MV S’ sept vel [cm/s] 9.0 1.3 9.1+13 0.90
PW [mm] 6.8 +1.2 7.4 +1.1 0.08 MAPSE [mm] 15.8 £1.6 16.2 £1.6 0.39
Aortic bulb [mm] 244 58 24.8 £3.7 0.8 Diastolic function:
Ascending aorta [mm]  20.8 +4.2 22.7 3.2 0.14 E vel [cm/s] 99.6 +15.7 96.9 +9.0 0.5
Aortic arch [mm] 19.6 £3.0 19.9 +3.0 0.71 A vel [cm/s] 60.9 +13.2 51.6 +7.0 0.01
Right ventricle: E/A ratio 1.7 £0.51 1.9 +0.26 0.12
RVOT proximal [mm] 21.9 +4.0 21.8 £5.3 0.98 E DT [ms] 153.7 £17.3 165.7 +£20.8 0.06
IVS — interventricular septum, LA — left atrium, LVEDD — left ventricular diastolic E’ lat [cm/s] 17.1+2.8 18.7£23 0.053
diameter, PW — posterior wall, RVOT — right ventricular outflow tract. E/E lat 6.0 146 534093 0.06
E’ sep [cm/s] 12.9 +2.0 14.1 1.5 0.045
Tab.le 5. Right ventricular function parameters in EB E/E’ sept 784135 7010 0.025
patients and healthy controls
Average E/E’ 6.9 £1.0 6.1+0.8 0.02
Parameter EB (n = 23) Controls (n = 20) P-value
PV S [ecm/s] 52.049.3 55.9 9.5 0.22
Systolic function:
PV D [cm/s] 58.2 £10.6 65.1£8.8 0.042
TAPSE [mm] 222429 23.5+3.2 0.2
Arev [cm/s] 23.5 +4.5 22.5+3.7 0.49
TV S’ vel [cm/s] 14.1#1.71 13.4 +1.3 0.2 -
Global LV function:
Diastolic function: -
MV Tei Index lat 0.47 £0.10 0.48 +0.11 0.67
TV E vel [cm/s] 68.0 +14.0 61.1+8.1 0.07 -
MV Tei Index sept 0.50 +0.09 0.51 +0.08 0.92
TV A vel [em/s] 44.4 +£11.0 342 +4.2 0.001
- A —maximal velocity of the atrial wave, A rev — pulmonary venous atrial rever-
TV E/A ratio 1621053 1803 0.17 sal velocity, D — pulmonary venous flow diastolic velocity, DT - deceleration
) time of the E wave, E— maximal velocity of the early wave, E’ — mitral annular
TV E' [cm/s] 16.3 £3.5 155429 0.5 early diastolic velocity, EF — ejection fraction, LV — left ventricle, MAPSE — mitral
TV A [cm/s] 112 427 9.0 +1.9 0.005 annulus peak systolic excursion, MV — mitral valve, S’ — mitral annulus maxi-
R B : mal systolic velocity, S — pulmonary venous flow systolic velocity.
TV E/E’ 3.7 £1.6 3.9 +0.6 0.48
TV Tei Index 0.50 +0.11 0.48 +0.1 0.6
TRPG [mm He] 149143 157 435 059 LV non-compaction cardiomyopathy, right ventricular

A —maximal velocity of the atrial wave, A’ — tricuspid annular late diastolic
velocity, E— maximal velocity of the early wave, E’ - tricuspid annular early
diastolic velocity, S’ — tricuspid annulus maximal systolic velocity, TAPSE — tri-
cuspid annulus peak systolic excursion, TRPG — tricuspid regurgitation peak
gradient, TV — tricuspid valve.

We found no significant differences between the DEB
subgroup (15 patients, 65.2%) and remaining EB patients.

Discussion

Extracutaneous involvement in epidermolysis bullosa
may include not only muscular dystrophy, lung fibrosis,
nephrotic syndrome but also cardiomyopathy [4].

Transthoracic echocardiography is the basic and
widely available diagnostic method of heart diseases
useful in EB patients. Abnormal echocardiographic find-
ings such as LV hypertrophy, LV dilated cardiomyopathy,
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systolic dysfunction and aortic root dilation have been
reported in RDEB and EBS patients [7, 24].

Interestingly, quite numerous case reports suggest
that dilated cardiomyopathy, defined as LV enlargement
and significant systolic dysfunction in the absence or
evidence of other heart disease is a serious complication
observed in EB patients associated with poor prognosis
[25]. Of note, the incidence of DC in the paediatric popu-
lation is low (0.6 to 0.7 per 10,000 children) [11].

The first report of a 5-year-old patient with DEB who
died of DC complicated by LV thrombus was published
by Sharratt in 1986 [26]. Then Melville et al. reported two
malnourished unrelated children with autosomal RDEB
who developed fatal DC [16].

Sidwell et al. observed 61 children with EB and re-
ported a development of DCM in 6 (9.8%) patients with
RDEB over the period of 7 years. Three of them have died
due to rapid deterioration of heart failure [27].
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However, in the report of Batalla et al. regarding the
occurrence of DC in EB patients treated in a reference
hospital in Barcelona between 1986 and 2015, DC was
found in only 2 RDEB (3.5%) patients out of all 57 anal-
ysed and 23 patients who presented risk factors for po-
tential onset of heart disease. Despite the small number
of cases of DC detected, authors recommended periodic
follow-up for its early diagnosis [12].

Fine et al. tried to determine the risk of heart failure
or cardiomyopathy in each major EB subtype (data collec-
tion performed by the National EB Registry, from the con-
tinental US, 1986-2002) and showed that DC and HF are
rare complications in both major RDEB subtypes, with
the highest risk in RDEB-HS patients and also in non-
Herlitz JEB, and that 30% of patients with severe RDEB
and with cardiac complications died as a result of the
heart disease [25].

We reviewed echocardiographic data of 23 Polish pa-
tients suffering from EB to confirm presence or absence of
cardiac alterations. We have not found LV enlargement and
LV systolic dysfunction in the analysed echocardiographic
material, thus we have not confirmed any case of DC.

Ryan et al. found an increased LV end-diastolic diam-
eter in 18% of EB patients and decreased LV EF in 11%
of patients, however, they analysed echocardiograms in
a group of patients twice as large as ours (45 RDEB pa-
tients, mean age: 12.5 +7.5 years) [24].

In our EB echocardiograms only 1 case of bicuspid
aortic valve was detected (4.3%). Dimensions of all parts
of the aorta were in the normal range in contrast to the
results reported by Ryan et al.,, who found a dilated aortic
root in 18% of RDEB patients [24].

We also compared TTE results between EB patients
and 20 healthy subjects matched by gender and age.
We did not reveal any differences in mean values of LV
ejection fraction and other parameters of LV longitudinal
function such as mitral annulus S’ velocities and MAPSE
and LV global function such as Tei index. Analyses of
similar parameters in the group of patients with EB are
not available.

We have expanded our analysis to include the mea-
surement of LV diastolic function parameters and did not
detect any case of diastolic dysfunction in the EB group.

In our analysis, a comparison of TDI parameters
revealed lower values of MV E’ velocities of the lateral
and septal part of mitral annulus in the EB group than
in healthy persons, what may suggest discreetly slower
LV relaxation, however, this will definitely require further
research.

Data on LV diastolic function in EB patients are insuf-
ficient and it seems justified to assess this in detail.

Analysis of Ryan et al. indicated that RV dysfunc-
tion is present in some EB patients, based on decreased
TAPSE found in 2 of 19 patients (11%) [24]. No cases of RV
dysfunction and elevated right ventricular systolic pres-
sure were found in our study.
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Heart disease, especially dilated cardiomyopathy in
some cases leads to a fatal outcome [8, 17]. It has been
shown that DC can be diagnosed at different ages in
RDEB patients (2-28 years old), sometimes in very young
children, usually at the advanced stage and may result
in a high mortality (30-60%) [8, 12]. Ibernon-Moya et al.
presented a 6-year-old child with RDEB admitted to ICU
due to cardiomegaly, pulmonary oedema, decreased EF
and cardiogenic shock with a progressive worsening of
the clinical status and death despite appropriate inten-
sive treatment [8). Grilletta described a case of a 14-year-
old girl with EBS-KLHL24 with DC and symptoms of HF,
with EF 19%, who required implantation of a LV assist
and then underwent heart transplantation [15]. A 14-year-
old boy with RDEB and EF 12% who did not respond to
HF treatment and died within 1 month was reported by
Shipman et al. [17].

On the other hand, some patients with EB and heart
disease may remain asymptomatic. In Schwieger-Brel’s
study including 20 patients with EBS-KLHL24, 17 (85%)
patients had evidence of cardiac involvement, and
8 (40%) patients had documented DC, 4 of whom had no
cardiac symptoms [28].

Slow development of heart disease as well as less
physical activity associated with skin problems may con-
tribute to a lack of obvious symptoms. Unfortunately,
a rapid progression and development of heart failure
may occur.

Thus, it seems reasonable to perform regular non-
invasive echocardiographic examinations in EB patients
to identify presymptomatic cases of heart failure.

There is no established algorithm for performing car-
diac evaluation in patients with EB because the majority
of patients did not reveal any signs of heart disease.

Some authors advocate a routine screening for DC
including TTE, electrocardiograms and biomarkers of HF
such as the brain natriuretic peptide level in EB patients
[12, 15, 27).

Interestingly, Auckburally et al. tried to determine the
frequency of TTE screening in patients with severe types
of EB. They analysed retrospectively TTE results of 21 pa-
tients (18 with RDEB, 3 with EBS-desmoplakin deficiency)
in 2006—-2016 and found 4 DC cases, including 3 EBS-dd
(100%) and 1 RDEB gen-sev (5.6%). All 4 DC patients
were asymptomatic before their first TTE. The mean time
between their last normal and first abnormal echocar-
diogram was 1.67 years. Echocardiographic abnormali-
ties occurred at different ages of the patients, from 2 to
9.28 years old. Therefore, authors recommended cardiac
screening in EBS-dd patients every 6 months from birth
and annual screening in RDEB gen-sev patients [29].

Batalla et al. proposed annual cardiac evaluation in
all EB patients and Oh et al. in children under 10 years
of age [10, 12].

No cardiac symptoms were found in EB patients ana-
lysed in our study. We did not find significant heart dis-
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ease by echocardiography. However, in most patients it
was the first heart examination and TTE follow-up should
be continued.

It seems to be mandatory to perform TTE in all symp-
tomatic EB patients as soon as possible, and reasonable
in the rest of EB patients every 1-2 years to reveal a pos-
sible presymptomatic stage. In our opinion, more pro-
spective studies are required to improve an algorithm of
diagnostics and then appropriate treatment of patients
with EB complicated by cardiac involvement.

This is a single centre observational study which
included echocardiograms of a relatively small number
of patients, however, it must be emphasized that EB is
a very rare disease. Despite promising positive results
of echocardiography in our EB patients, further cardiac
investigation with a longer-term follow-up should be con-
tinued to detect preclinical cases of heart disease. Coop-
eration with other treatment centres for patients with EB
may be also valuable.

It would be interesting to evaluate global longitudinal
strain (GLS) in EB patients using speckle-tracking echo-
cardiography, however it depends on optimal visualiza-
tion in a single view and good quality of ECG monitor-
ing, which is not always possible in patients with skin
disease.

Conclusions

Although most patients with epidermolysis bullosa do
not present cardiac symptomes, there is still a risk of de-
veloping cardiomyopathy associated with poor prognosis.

It seems reasonable to perform a scheduled echocar-
diographic screening including LV systolic and diastolic
function assessment to detect preclinical cardiac abnor-
malities.
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