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Summary

Background: Epidermolysis bullosa (EB) is a rare, inheritedmof disorders characterized by
blistering of the skin following friction or mechanical traurB® has a clinical and socio-economic
impact on patients and their families.

Objectives: To assess the Quality of Life (QoL) in patiemth EB and to determine disease
burden.

Methods: The study was an observational, cross-sectional postaly. 185 patients were invited
to participate. Different sets of questionnaires (SF-36, Skindes6B®-12, EQ-5D) were sent to
patients according to age. The perceived severity of teaskswas evaluated by patients or by the
mothers of the younger EB children, using the Patient Globakassnt 5-point scale. Caregivers
received the Family Strain Questionnaire (FSQ).

Results: 125 respondents were analysed. EB patients showedvimiwes in physical components
of SF-36, while the mental ones were not significantly impakedong EB types, junctional EB
and severe generalized recessive dystrophic EB patientseepmwer values and their General
Health scale was significantly different from EB simpl€krere were no significant differences
among EB types/subtypes for Skindex-29 values. Females hadaQamitscompared to males in
each Skindex-29 and SF-36 scales)(05). GHQpositive cases were 48% among females, 16%
among males (p=0.003); GHQpositive cases had a worse QoL cahp&elQnegative. The
patient QoL and the family burden increased with increasingntat perceived disease severity
and with increasing patient’s body surface involved. No diffeee were seen among EB types for
the family burden.

Conclusions: In EB patients mental components of SF-36 scoramdeg t the normal
population. The perceived disease severity and skin area imaieedlevant for QoL in all EB
types/subtypes. EB imposes a heavy burden on the caregivirediaghily. Psychological support
and close monitoring of QoL may help EB patients and tlaeegivers.



INTRODUCTION

Epidermolysis bullosa (EB) is a rare, inherited group of diserdarically characterised by
blistering of the skin following friction or mechanical traurtta.prevalence in the population is
reported to range from 1:20,000 in Scotfatadl:100,000 in Itafand 1:130,000 in the USAThe
mode of inheritance is either autosomal dominant or recessiue nfajor EB types are currently
distinguished based on the ultrastructural level of separatitre epidermis from the underlying
dermis: intra-epidermal in EB simplex (EBS), intra-lamingida in junctional (JEB), sub-lamina
densa in dystrophic EB (DEB), and mixed in Kindler Syndrome {KS3, which has only recently
been included among EB types, is characterised by photosiysiioikiloderma and skin atrophy,
in addition to trauma-induced blisterm@ he clinical course of these major EB types is extrgmel
variable, from fatal (severe forms involving various orgaith early postnatal death or chronic
progression) to relatively mild (skin fragility with lodalistering with little or no impact on life
expectancy). EB types are thus further subdivided into major amat subtypes based on clinical
and laboratory findinds

EB has a significant clinical and socio-economic impact botpabients and their families. Even
though chronic skin blistering affects the personal, physigadtienal, and professional aspects of
patients’ life, only a few published studies to date havd taedetermine the specific impact of the
different EB types and subtypes on patients’ daily life andtfadegies of coping with EB. Such
studies have been performed mainly in the USA using the Nt Registry. They reported the
assessment of mobility, activities, and pain in theedeint EB types and the impact on parental,
interpersonal relationships, marital status, and familf4iRQuality of Life (QoL) in EB has been
assessed in Scotland using the National EB ReJjigtiso several papers have described in a
narrative manner how hard life is with this condition. Among theame were patient/caregiver
reports, usually from members of the Dystrophic Epidermolysik8a Research Association

(DebRAY, a non-profit organisation constituted for charitable and ez fpurposes. In



addition, the main problems experienced by affected chilandrby their parents have been
described in a number of qualitative stutfiéd

The aims of the study were to assess the QoL in a grougliahlpatients with EB, to compare its
impact to that of other relevant dermatological conditians, to assess the burden of the disease on

patients’ caregivers.

MATERIALSAND METHODS

For this observational, cross-sectional study, patients’ namesobtained from the EB database
of the IDI-IRCCS Institute in Rome, a reference cerdreEB and other skin diseases in Central
and Southern ltaly, and from the database of DebRA Itally @atients with a diagnosis confirmed
by immunofluorescence antigen mapping and/or transmission el@gitorscopy were included.
The project was approved by IDI's Ethical Committee. The stumlya@nducted in February -
March 2008. One hundred eighty-five EB patients (adults and ahjldrere invited by a telephone
call to participate in a postal survey enquiring about eir and about caregiver burden due to
EB. Those who agreed to participate were mailed the stuestionnaires and written information
with the details of the project and a form to be signed thiggir written informed consent. The
signed consent forms and the completed questionnaires hadetotreed using a self-addressed
stamped envelope. For children <8 years old the mothersaskee to participate and to fill in the
appropriate questionnaires. The main family caregiver veasaaked to fill in a questionnaire. A
reminder telephone call was made to patients who had natedtthie questionnaire after a month.
Information about the clinical EB type and subtypes was obtdinedthe above mentioned
databases. Inheritance pattern was based on family pedagr@ées molecular genetic findings. In
particular for sporadic DEB cases dominant pattern of inimegtavas established by comparison of
the pathogenic sequence variant detected in the proband witbysigvdentified mutations.
Whenever required, data were completed through phone interergeetients’ direct examination

performed by a dermatologist with specific expertise indi&gnosis. Different sets of



guestionnaires were sent to patients according to three agesgp-7 years old, 8-14 years old,

and adults.

Adult patients were sent the Medical Outcome Study 36-itent-&ron questionnaire (SF-36), the
Skindex-29, and the 12-item General Health Questionnaire (GH@i@}the EuroQol 5
dimensions questionnaire (EQ-5D). Participants aged 8-14 ysmmised only the EQ-5D(child).
The perceived severity of the disease was evaluatedtieyntsaor by the mothers of the EB
children using the Patient Global Assessment (PGA) 5-poild.s&dult caregivers were given the

Family Strain Questionnaire (FSQ); children caregiversvalso asked to fill in the GHQ-12.

Study measurement tools

SF-36

Although designed as a generic health status indicator for ypegpirdation surveys and health
policy evaluation studies, the SF286an also be used as an outcome measure. The SF-36 includes
36 items in a Likert-type or forced-choice format, intendeai¢asure the following eight
dimensions: physical functioning (PF, limitations in performing plasictivities such as bathing
or dressing), role-physical (RP, limitations in work and otlaély éctivities as a result of physical
health), bodily pain (BP, how severe and limiting is paiahegal health (GH, how general
personal health is perceived by the patient), vitality,(eling tired and worn out vs. feeling
energetic), social functioning (SF, interference with norsoalal activities due to physical or
emotional problems), role-emotional (RE, limitations in work atiebr daily activities as a result of
emotional problems), mental health (MH, feeling nervous apdedsed vs. peaceful, happy and
calm). Scores for each domain range from 0 to 100, withehigcores indicating better health. Two
additional summary measures, the physical (PCS) and memabnent scores (MCS), cross-
culturally validated in the framework of the InternatioQalality of Life Assessment (IQOLA)

project for the Italian version of the SF-3pwere also obtained.



For some analyses, MCS and PCS scores were dichotomisedsisirayit-off the median value of

the distribution, i.e., 46 and 43, respectively.

Skindex-29

The Skindex-29 is a valuable and reliable tool specificalljgdesl to measure health-related QoL
in dermatological patients It is constituted by three scales: symptom burden, furinjpand
emotional state. The Italian version of this self-adméned questionnaire has been validated at
IDI-IRCCS" and has proved valuable in assessing QoL in several skizsés, including
psoriasi&®, nail disorder and vitiliga'®. Patients are required to answer 29 questions referring to
the previous 4-week period, using a five-point scale, from “riéwed) to “all the time” (= 4). The
score for each scale ranges from 0 to 100 (as a percaitdgeemaximum score that can be
obtained on the scale). Higher values reflect a worse QoL.

Skindex-29 scale scores were dichotomised using as cut-offs tlienmatue of the distribution,
i.e., 50 for symptoms, 33 for emotions, and 29 for functioning.

In the present study, this questionnaire has been used atsndig-item analysis, in particular

evaluating the percentage of the “often”, “all the tirm@swers to each item.

GHQ-12

The GHQ-12%is a self-administered 12-item guestionnaire designed toumepsychological
distress and to detect current non-psychotic psychiatric dispslerh as depression and anxiety.
The reliability and validity of the Italian version halveen tested in several diseases, including
dermatological conditiod8 Answers are given on a four-point scale; for instancetene‘in the
last weeks, did you feel under strain?” envisages the filgpanswers: “no”, “not more than
usual”, “more than usual” and “much more than usual’. Wherescwith the binary method (0-0-

1-1) the GHQ-12 can be used as a screening tool to detect minpsyxmotic psychiatric



disorders, yielding final scores that range from 0 to 12. &jpeally, patients scoring 4 or more

were considered as “GHQ-positive” (GHQ+).

EQ-5D and EQ-5D(child)

The EQ-5D is a standardised measure of health status dedélppiee EuroQoL Group to provide
a simple, generic measure of health for clinical and econapprisd. The EQ-5D consists of
two parts, the EQ-5D descriptive system and EQ-5D Visnaldgue Scale (EQ VAS). The former
comprises 5 dimensions: mobility, self-care, usual activigas/discomfort, and
anxiety/depression. Each dimension has 3 levels: no problems,soblems, severe problems.
The EQ VAS records the respondent’s self-rated healthvertiaal visual analogue scale where
the end points are “best imaginable health state” and “wuegjinable health state”. A validated

ltalian version of EQ-5D(child) was used in children agggtars or moré 2

PGA
The PGA index consists of a 5-point scale, with scores fremmQ corresponding to “very mild”,
“mild”, “moderate”, “severe”, and “very severe” dise@sThe first two and last two categories

were pooled in data analysis because of small numbers.

FSQ

The FSQ consists of a brief semi-structured questionnaird4eelf-completed dichotomic

items®. This is a validated instrument for the general screenicgreiving-related problems. It
makes it possible to optimise administration and data asdigee, and also to make comparisons
between the extent of problems experienced by caregiversi@fsavith different diseases. The
semi-structured interview collects information concerningsth@o-economic status of caregivers
and their beliefs/interpretations concerning the disease iofoditients. Five areas are investigated:

Emotional burden (Eb); Problems in social involvement (Sigd\fer knowledge about the disease



(Kd); Satisfaction with family relationships (Sfr); anddughts about death (Td). “Yes” answers
are attributed a score of 1, so the higher the score foragaea, the greater the problems

experienced, with the exception of Sfr, where a high soaliedtes good relationships.

The information collected from patients included personal data ége. gender, disease duration,
days of hospitalisation due to the disease, etc.) and skimldistribution evaluated by the patient
or the child’s caregiver (to be marked on a silhouette ofitiman body). A senior dermatologist

then evaluated the patient’s representation of skin ievoént, and coded it into three categories:

< 10%; 10 to 30% or >30%.

Statistical analysis

Mean values and standard deviation (SD) were calculateaIfQoL scores and compared using
the t-test and ANOVA. Thgtest was applied to compare frequencies between groups for
categorical variables. R-value <0.05 was considered significant.

All statistical analyses were performed with the SPASEatistical package, release 9 (STATA,

College Station, TX, USAY.

RESULTS

Among 185 patients contacted, 134 filled in the questionnamesent them back. Nine incomplete
guestionnaires were discarded and were not included in thesmsndlhus, overall 125
guestionnaires were included in the analysis (68% of thosectedtay phone). The characteristics
of the sample areeported in Table 1.

The distribution of EB types and subtypes in our patients, acgptdithe last revision of EB

classificatiorf was the following:



EBS (9 cases with EBS, Dowling-Meara ,[EBS-DM] 4 cdsB$ localized, and 5 cases affected
with other generalized EBS subtypes); JEB (15 casesieHerlitz generalized subtype); DEB
83 cases, of which 5 dominant DEB (DDEB) generalized and 8ED@Eer subtypes, 27 recessive
DEB (RDEB) severe generalized, 37 RDEB generalizedrphRDEB other subtypes; and KS (9
cases).

Fifty percent of EBS, 71% of JEB, 69% of DDEB, 46% of RDEB &0% of KS patients had an
involvement of skin between 10 and 30% of their body surfacewhiibo of EBS, 7% of JEB and
16% of RDEB had an involvement > 30%. The correlation betweeskin area involved and the
disease severity as perceived by patients (PGA) wag9p@arman Rho p< 0.001) for RDEB, 0.89
(p<0.026) for DDEB and 0.74 (p<0.001) for EBS, while no correlatias fwund for non-Herlitz
JEB and KS.

Table 2 shows the QoL scores (Skindex-29) for different leveds\adral variables of interest.
Patients with higher perceived disease severity had isignify higher scores in all Skindex-29
scales. Adult female patients had higher scores in each SK®decale, with significantly higher
mean values than male patients for the Symptoms and Emsetiales. Skindex-29 values were
not significantly different among the various EB types and subtypmvever the highest values
were consistently observed in patients with JEB. The asabjshe single Skindex-29 items
addressing symptoms showed that 58% of adult patients answetexd ‘@f “all the time” to the
item “My skin is sensitive”, 51% to “My skin itches”, ad@% to “My skin condition burns or
stings”. As regards emotions, 45% of adult patients answefeh*@r “all the time” to the item “I
am annoyed by my skin condition”, 34% to “I am angry about my ahmition”, and 34% to “I
worry that my skin condition may get worse”. Among to the gemddressing functioning, 43% of
patients answered “often” or “all the time” to “My skior@ition makes it hard to work or do
hobbies”, 31% to “My skin condition makes me tired”, and 27% tg 4in condition interferes

with my sex life”.



The EB patients health status as measured by SF-36 (fFgsIglso found to be worse in women
than in men on all SF-36 scales, reaching a statistisigityficant difference for PF, VT, and MH.
It was worse in GHQ positive patients and in patienth @itarger skin involvement especially in
physical scales. The SF-36 mean values of our adult patiategjorised according to the EB types,
are reported and compared with the Italian normative vgkigs?2). Patients with EB reported low
physical scale scores, statistically lower than normal papaolavhile mental health scores were
only slightly below the normal population. No significant diffieces were observed among EB
types, except for GH with lower values in patients with nonlitde]EB and severe generalized
RDEB, the SF-36 values are similar in JEB and severegéaesl RDEB.

GHQ+ cases were particularly frequent among women (48%) cechpmmen (16%, p=0.003).
GHQ+ cases had a worse QoL and health status compaBdQe cases, both for Skindex-29
(Table 2) and SF-36 scores (Fig.1 -b-) in all scgled.001).

The EQ-5D and EQ-5D(child) showed different median valueseobitligit codes in adults (n.=66)
and children (n.=13), i.e., 11222 and 22222, respectively. Diffpensentages of problem
presence were reported for “Mobility” (33% vs 59%), “Selfe’ (29% vs 82%), “Usual activities”
(52% vs 76%), “Pain discomfort” (76% vs 82%), and “Anxiety/Depoe8g52% vs 41%). Pain
was present in 92% of JEB. The EQ VAS was lower irdobil (mean+SD: 59+19), albeit not
significantly different from adults (62+23), and showed no assioc with EB type: patients with
EBS had meanzSD of 69+25; DDEB 68+24; RDEB 61+23, JEB 59+18; KS 61+29.

Results concerning the Family Strain Questionnaire, compbgtedrents for their children and by
the principal caregiver for adults are shown in Tablelough no significant differences were
seen among EB types, the family burden was particulagly ini patients with KS and RDEB. The
family burden increases with increasing patient’s percedisease severity and increasing patient’s
body surface involved, on all the scales and especially ifEtimetional burden”, the “Problems in
social involvement” and “Thoughts about death” scales. Familydouwas greater among GHQ+

patients. In particular it was greater in patients wittoase health status as measured by the SF-36



physical summary scale, and even greater on overall Skindssa®ss for patients whose Skindex-

29 values are above the median value used as cut-off.

DISCUSSION

To our knowledge, this is the study with the largest sampiBqgfatients in Southern Europe
assessing the impact of the disease on their QoL, ahdhéng the burden of the disease on
caregivers.

The QoL of the EB patients was measured using two well-knownalitthted tools, one
dermatology-specific and one generic, the latter allowing casgre with other dermatological
diseases.

In EB patients the physical components of SF-36 were more ietpaan the mental ones.
Compared to other dermatological diseases, values on trse&é¢iwere low while the mental
components were not statistically different from those of nbsuoigiects. Women reported a worse
QoL, and 48% of them were GHQ+ patients indicating the prolpabteence of anxiety and/or
depression. These results have been observed also in athetalegical condition§*° Due to

the cross-sectional nature of the study, it is not possibldablist a causal relationship between
QoL and psychological problems. This means that psychological prelolemid be either a cause
or a consequence of worse QoL.

As recently suggested by Hagedoorn éf ahe lower level of health status and the higher impact
on QoL of the dermatological disease observed in the womerEBittould be in part due to the
specific gender variable. The higher percentage of GHQ+ &Bem supports this observation and
underlines how EB burden may be greater in women.

Since EB commonly presents at birth and lasts throughout thetfmlietime, the development of

depression/anxiety may be a chance event or a reactive respdinsalisease or to other unknown



situations. Independently from the causal relationship, this oligerhould lead health providers
to give appropriate support.

The stratification by EB types did not highlight major diffeesmi health status or in the impact
on QoL. However, the subgroups were not large, especially th&&Soand KS patients. The
adult RDEB severe generalized cases and JED non-Heéitz thhe most serious cases with lower
physical health status and higher impact on QoL of the dermatalatsease.

In the Pain dimension of the EQ-5D and EQ-5D(child), the propodtfi@mdividuals with pain was
higher among children than adults. Particularly elevatedtiveapercentage of JEB patients which
reported pain presence. Pain was not included among the epstritly reported symptoms by
adults on the Skindex-29 single items analysis.

An important aspect of our study is the evaluation of the buwtiE® on caregivers. Family
members play a major role in providing care and in givesistance to the elderly and the 8ick
The effect of stressors on family members caring for aiphlly or mentally ill relative has been
referred to as the caregiver burden. The scientifi@litee is rich in reports, particularly concerning
persons involved in caring for patients affected by cancschizophreni®, or by other

disease®>2 however not many reports compare the family burden in diffelisease8. Our

study of caregivers of EB patients highlights the need tagrdhese families with support
interventions, including management of relatives’ psychologezadtion to patient illness;
provision of information on the nature, course and outcome of thenpatitisease; training for
relatives in the management of patient symptoms, and re@mf@nt of relatives’ social networks.
EB imposes a heavy burden on the caregiver and of course famtifye where most patients live.
The emotional burden of caregivers is similar to that oleskirv other major diseases, and similarly
it is associated with the disease severity. Our ghighlights that the Emotional burden in EBS

patients’ caregivers is high, and that only RDEB patient€giaers show higher values.



Although this finding can be partly due to the fact that thetis®gere EBS variants (i.e. EBS-DM
and other generalized EBS forms) are highly represented sty population, it also underlines
how reductive it is to consider EBS as a very mild vardiEB.

The patient’s body surface involved by blisters, the GHQ@sttd the lower quality of life
increased the caregiver burden and the FSQ scores werewdrithan those observed in
caregivers of oncological patiefitsind of patients with leg ulcéfs Since EB usually arises at
birth and lasts throughout the patient’s lifetime, the usmping strategies might explain the level
of family burden observed in EB compared to other diseasédsalso why in patients the mental
domain appears to be less impaired than the physical one.beka previously reported that these
patients are capable of accepting their disease and copmgheiitonsequences with a conscious
commitment, so that it was suggested that EB patientdba¢caachieve normal and often even
high levels of personal development, as well as socialratieg and affirmatioff.

Administration of the EQ-5D in the adult and child versions&ththe two groups to be compared
and highlighted differences in Mobility and Self-care. The pramustof adults and children with
problems were different, and Anxiety/Depression were higher amdulg patients. It is possible
that also in this case coping strategies are involvedcsffiechildren are more dependent, their
self-care is limited, and they are most likely to eigrare more mobility limitations than healthy
children. The proportion of GHQ+ caregivers (mothers of youngeio&er children) warrants
further investigation. In fact, despite being lower thapeeked (19% and 24% for caregiver of
patients in the 0-7 and 8-14 age group, respectively), sucargages were higher than those
commonly observed in the general population (i.e., approx. 12%).

We have to consider that no specific treatment, nor anypfprotection from trauma, is currently
available for patients with any form of EB. Thus, what we oleses the natural history of the
disease, whose evolution is essentially related to the teaanththe skin damage each patient

experienced.



The present study has some limitations. First of all,fd¢RCCS Institute is a National reference
centre for skin diseases and in particular for EB laboratogndgis, thus our sample is not
completely representative of the general EB population. Sewereare forms of EB are over-
represented, because serious or unusual cases are oftexdriefehe Institute from Central and
Southern ltaly. This is confirmed also by the fact that wergbsgea great number of KS, a rare and
still often underdiagnosed EB type. An additional selectias s related to the fact that all
participants, including those contacted through the DebRASdtgdport group, volunteered. Thus
the study may have selected people with a more conscious acoemhib deal with the disease.
The study was conducted in winter which is the best peridueofear for patients with EB variants
(especially for localised EBS) who are characterized dpyifstant seasonal variation. Furthermore,
the clinical assessment of the amount of skin involved wasdt@slusively on self-reported data.
Our study however remains the largest and most comprehenseatigation on QoL in EB and

particularly in the most severe EB subtypes in Southern Europe

CONCLUSIONS

EB has a severe impact on QoL and impairs the health giates majority of patients. On average
female patients have a worse QoL, and among them a high propsr@tQ+, reflecting the
possible presence of anxiety and depression. The impact gktiislermatosis on QoL is more
severe than that of other dermatological conditions. The mamtgbonent is less impaired than the
physical one and the family burden is high. The main deternsirdutihe caregivers burden are the
severity and extension of the disease, and the poor QoL of tkatpa€hildren suffer more than
adults and those with problems in any of the five areas @ejpy the EQ-5D are in a high
proportion. Psychological support and close monitoring with QoL measuate may help EB

patients and their care providers.
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Figure and legends

Fig. 1

Mean SF-36 scores in EB adult patients accordirggtaler (a), GHQ status (b) and percentage of boely
involved (c).

SF-36 Scales:

PF= Physical Functioning (limitations in performiplgysical activities such as bathing or dressing)
RP= Role-Physical (limitations with work and otheiilg activities as a result of physical health)

BP= Bodily Pain (how severe and limiting is pain)

GH= General Health (how general personal healthatuated by the patient)

VT= Vitality (feeling tired and worn out vs. feelirfgll of energy),

SF= Social Functioning (interference with normaligbactivities due to physical or emotional probgm
RE= Role-Emotional (limitations with work and othdaily activities as a result of emotional probl¢ms
MH= Mental Health (feeling nervous and depressege&aceful, happy and calm)

PCS= Physical Component Score, MCS= Mental Compddeore.

Higher scores denote better health.
*p<0.05t test and ANOVA.

Fig. 2
Mean SF-36 scores in EB adult patients accordirigRaype and subtypes. Italian normative Sf-36 medues are
reported for comparison.



Table1 Characteristics of EB patients participating in the studgge group.

Age groups
0-7 8-14 Adults
Patients (n.) 28* 18* 79*
Age (years) mean+SD 3+1.7 10.2+2.3 33.5+13[1
EB duration (years) meantSD 3117 9.3+£3.1| 28.7+14{9
n. % n. % n. %
Gender Male 12 429 |13 72.2 38 48.1
Female 1657.1 |5 278 |41 519
Perceived disease severity -OW 14519 |3 167 |25 31.6
(PGA) Medium 8 296 |8 444 |33 418
High 5 185 |7 389 |21 26.6
Area of body <10% 12429 |4 222 |29 377
surface involved 21OCV(E3O% 14 50.0 10 55.6 40 51.9
>30% 2 71 |4 222 8 104
Days of hospitalization 0 14 50.0 |10 625 37 536
due to EB in the last year <7 9 321 |3 1875 |21 304
>7 5 179 |3 1875 |11 16.0
EBS-DM 6 214 | - - 3 38
EBS, localized 1 36 |1 556 2 25
EBS, other subtypes 3 10.7 - - 2 25
s JEB n-H, generalized 1 36|1 556 13 16.5
EB type/subtype DDEB, generalized 1 36/|- - 4 51
DDEB, other subtypes - - - 8 101
RDEB, severe generalized8 10.7 |10 55.56 |14 17.7
RDEB, generalized other 9 32.1 5 27.78 |23 29.1
RDEB, other subtypes 4 143 - - 2 25
KS - 1 5.56 8 10.2

° EBS = epidermolysis bullosa simplex; EBS, Dowiigara (EBS-DM); JEB = junctional
epidermolysis bullosa, JEB non-Herlitz (JEB n-HEB= dystrophic epidermolysis bullosa, dominant
DEB (DDEB), recessive DEB (RDEB); KS = Kindler synthe. EB types and subtypes are according
the last revision of the EB classification. (ref.4)

*Totals may vary because of missing values.



Table 2 Mean Skindex-29 values in EB adult patients by gender, diseaséty,
body area involved, GHQ status, and EB types

Skindex-29
Sympt  Emot Funct
n.
All 75 49+25 3526 3124
Gender
Males 36 41 +26*27 + 26* 26 + 26
Females 39 56+23 42+25 36+22
Disease severity (PGA)
Low 24 25+21*14 +18* 11 + 14*
Medium 32 56+19 42+25 38zx24
High 19 65+18 5122 44=x19
Body areainvolved
<10% 27 35+25*28+30 23+26
>10<30% 39 55+22 40+25 36+28
>30 % 7 7012 35+16 3818
GHQ status
GHQ positive 23 66 +19%60+19* 53 +17*
GHQ negative 51 42+24 2522 2220
EB types
EBS 5 41+32 35%+37 31%3]
JEB 13 53+18 40+23 38+22
DDEB 12 52+32 3731 2926
RDEB 38 50+25 35+x26 31+24
KS 7 34+22 2324 202§

Skindex-29: Sympt= Symptoms, Emot= Emotions, Functsigbéunctioning.

* P<0.05t test for dichotomised variable&NOVA for more than two groups.

EBS = Epidermolysis Bullosa Simplex, DDEB = Domin@ystrophic Epidermolysis Bullosa,

RDEB Recessive Dystrophic Epidermolysis Bullosa&B 3&Junctional Epidermolysis Bullosa, KS = Kindlgm8rome.
Totals may vary because of missing values.



Table 3 Family Strain Questionnaire (FSQ) in EB patients: mednes for each FSQ
scale with different patient characteristics and status.

Family Strain

n. Eb S Kd Td Sfr
Overall EB 112 6.1+4.5 29423 24413  1.9+#12  29+1]3
EB type
EBS 15 6.0+51 27+175 22+14 17+10 204
JEB 14 50+45 19+18 16+145.7+09 28=%1.5
DDEB 8 40+50 19+20 225+15.9+155 26+1.2
RDEB 67 66141 315+24 26+12 19+1.2 =203
KS 8 56+53 35+3.0 275+1225+2.053.0+1.2
Disease severity
Low 34 36+36* 13+1.5* 19+1.0*1.15+0.8* 29+1.3
Medium 46  6.3+44 31+23 24+14 20+11 29+[.3
High 31 86+41 43+20 3.0+13 25+14 28z%[4
Body area involved
<10% 37 43+4.0* 1.9+2.052.0+1.051.35+1.0% 2.65+ 1.3
>10<30% 60 69+46 32+22 25+14 20+12 293
>30 14 81+35 43+22 29+15 28+13 3411
Adults
GHQ status
GHQ-negative 45 52+4.6* 23+22%* 22+1316+12%* 29+1.2
GHQ-positive 21 87+39 40+205 3110 252 24+16
SF-36
PCS>43 26 3.4+385*1.4+165* 25+1.1 14+12* 25+1.4
PCS<43 29 83+41 41+21 25+15 255+13 32
MCS>46 29 49+47 23+22 20+14*17+13 32+12%
MCS<46 26 7.15+4.4 34+235 31+09 23+156£1.3
Skindex-29
Sympt<50 27 3.9+42* 17+19%* 21+131.3+09* 28+1.4
Sympt50 36 8.0+425 35+21 28+12 24+14 283[l.
Emot<33 30 46+4.7% 21+22%* 19+141.6+1.25* 3.0+1.2
Emot=33 32 79+40 34+21 30+10 225+13 2641
Funct<29 28 44+48 17+18 21+1314+11* 30+1.2
Funct29 35 7.7+41 36+22 28+12 24+135 2641

FSQ: Eb= Emotional burden; Si= Problems in sociabivement; Kd = Need for knowledge about the disgase
Td= Thoughts about death; Sfr =Satisfaction with fgmelationships.

EBS = Epidermolysis Bullosa Simplex, DDEB = Domin@xystrophic Epidermolysis Bullosa,

RDEB = Recessive Dystrophic Epidermolysis Bullo§&B = Junctional Epidermolysis Bullosa,

KS = Kindler Syndrome

SF-36: PCS=Physical Component Summary, MCS=Mentaif@oent Summary (median values 43-46 respectively).
Skindex-29: Sympt= Symptoms, Emot= emotions, Functiabéunctioning (median values 50-33-29 respedyiy
As references for Family Strain

Oncological diseases =Eb 7.6+3.8, Si 3.5+2.1, K¢ 4B Td 3.3+1.61€f. 26)

Vascular leg ulcers = Eb 7.0+3.7, Si 4.311.8, Kd 20;HId 2.2+1.5(ef. 33)

P<0.05t test for dichotomised variable&NOVA for more than two groups.

Totals may vary because of missing values.



Fig.1
(a)

100 -
90

*
80 =
70 * ~

60 - -
A ——males

50

N2 * — - |~ females
L 3
40 —

30
20
10

O T T T T T T T T T T 1
PF RP BP GH VI SF RE MH PCS MCS

100 ~

90 *
80 ’
70

60 1 W\* -

50 LN * —— GHQ+
\ —~ e - —- GHQ-
404 N v ~7

30 NI 2ok U
20 A
10

0 T T T T T T T T T T |
PF RP BP GH VT SF RE MH PCS MCS

100
90 =

80 —<%
70 : < x

TN N

o \\\ / . —+- <10%

\/ [ ——210 <30%
40 A = + >30

] —
30 .
20
10

0 T T T T T T T T T

PF RP BP GH VT SF RE MH PCS MCS



Fig. 2
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