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Abstract
Background: Autosomal recessive congenital ichthyoses (ARCI) are a genetically heterogeneous group of rare and
chronic disorders characterized by generalized skin scaling and hyperkeratosis, erythroderma, and palmoplantar
keratoderma. Additional features include ectropion, eclabium, ear deformities, foul-smell, joints contractures and
walking problems, recurrent infections, as well as pruritus and pain. No curative therapy is available and disease care
mainly relies on daily application of topical emollients and keratolytics to the whole-body surface. Altogether, disease
signs and symptoms and treatment modalities have a major impact on quality of life of patients and their caregivers.
However, very few studies have evaluated the family disease burden in ARCI.
Methods: We have performed an Italian multicenter cross-sectional study to assess the secondary disease impact on
family members of pediatric and adult patients with ARCI, using a validated dermatology-specific questionnaire, the
family dermatology life quality index (FDLQI). Disease severity was assessed by the dermatologist in each center.
Results: Seventy-eight out of 82 patients who were accompanied by at least one family member filled the FDLQI.
Forty-eight (61.5%) patients were aged less than 18 years. The mean FDLQI score was 10.3 (median 10), and the most
affected dimensions were (1) time needed for care, (2) extra-housework, and (3) household expenditure. Higher total
FDLQI score significantly correlated with more severe disease score (P = 0.003). Features associated with greater family
burden included recurrent infections (P = 0.004), foul-smell (P = 0.009), palmoplantar keratoderma (P = 0.041), but also
presence of scales on the face (P = 0.039) and ear deformities (P = 0.016).
Conclusions: Our findings highlight the major socio-economic and psychological burden imposed by ARCI on the
QoL of family caregivers. In addition, they show that global evaluation of disease impact also on family members is
an essential part of patient-reported outcomes. Finally, our data underline the need to develop specific measures for
family support.
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Background
Autosomal recessive congenital ichthyoses (ARCI) represent a genetically heterogeneous group of cornification disorders associated with mutations in at least 13
genes (TGM1, ALOX12B, ALOXE3, ABCA12, NIPAL4,
CYP4F22, PNPLA1, CERS3, SULT2B1, SDR9C7, LIPN,
CASP14, and SLC27A4) and an overall estimated prevalence of 16.2 cases per million inhabitants [1–4]. ARCI
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include two major clinical subtypes: lamellar ichthyosis
(LI) and congenital ichthyosiform erythroderma (CIE).
Disease features are severe and highly disabling. At birth
the profound alteration of skin barrier, due to a collodion
baby or ichthyosiform erythroderma presentation, usually requires hospitalization in neonatal intensive care
unit [5]. Over time, the patients develop whole body skin
scaling. LI patients present generalized thick, large, dark
scales, while CIE is typified by small, thin, whitish desquamation on erythrodermic skin (Fig. 1). Palmoplantar
keratoderma (PPK) is common in both LI and CIE. Additional ARCI clinical features and symptoms comprise
hypohidrosis with heat intolerance, foul-smell, recurrent
infections, pain, and pruritus [1, 3, 5]. Disease complications can cause functional damage including: (1) visual
impairment due to ectropion and recurrent keratitis, (2)
hearing defects related to scaling in the external auditory
canal, and (3) walking problems consequent to joint contractures of the limbs. Moreover, skin and extracutaneous manifestations profoundly alter patients’ body image
and self-perception. Due to the chronic life-long nature
of the disease, patients and caregivers are confronted
daily with demanding tasks. These include applying to
the whole-body surface various topical treatments, specifically emollients, keratolytics, and retinoids, that may
be combined with oral retinoids in more severe cases [3,
5]. Care modalities are merely symptomatic, as at present
there is no curative treatment for this disease group.
ARCI manifestations and complications, together with
the constant need for time-consuming care, and the relevant financial burden deriving from direct and indirect costs of ichthyosis management, profoundly impact
quality of life (QoL), both of patients and their families
[3, 6]. Thus, evaluation of the disease impact on family
members, who are usually involved in care giving, should
be part of an integrated care approach to congenital ichthyoses. However, only a single study has specifically

Fig. 1 A 2-year-old female with lamellar ichthyosis due to TGM1
mutation shows typical diffuse thick brownish adherent scales (a);
a 3-year-old male with congenital ichthyosiform erythroderma due
to ABCA12 mutation presents generalized erythroderma with fine
whitish scales (b)
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assessed family disease burden in a small group of children suffering from different types of congenital ichthyoses [7]. More recently, a disease-specific tool to evaluate
the impact of ichthyoses on family members, the Family
Burden of Ichthyosis (FBI), has been developed and validated on ARCI caregivers in France [8]. An Italian version of the FBI is available [9].
We have performed an Italian multicenter cross-sectional study to assess the secondary disease impact on
“the greater patient” [10], i.e., on the family members of
pediatric and adult patients affected with ARCI, using the
family dermatology life quality lndex (FDLQI) [11], and
compared the findings with those obtained using the FBI
[12].

Results
Of 102 consecutive pediatric and adult patients seen in
the involved centers, 8 refused to participate; 82 of the
94 consenting patients were accompanied by at least
one family member. Of these, 78 (95.1%) (67 parents, 8
spouses, and 3 other relatives) filled the FDLQI questionnaire. Among these patients, 48 were aged less than
18 years (61.5%), and the remaining ones were adults
(Table 1). Sixty-eight out of 78 patients (87.2%) were
affected with LI, and 10 had CIE (12.8%). Thirty-three
patients (42.3%) underwent one consultation/year, 27
(34.68%) twice a year, and 18 (23.1%) ≥ 4 consultations/
year. In addition, 56 caregivers (76.7%) reported loss of
working days related to the patient disease and needs.
Among these 78 patients the more frequent disease signs
and complications were: palmoplantar keratoderma
(N = 57, 73.1%), scales on face (N = 56, 71.8%), dark scales
(N = 38, 48.7%), large scales (N = 37, 47.4%), followed by
foul-smell (N = 28, 35.9%), ectropion (N = 25, 32.1%), fissures (N = 25, 32.1%), recurrent infections (defined as ≥ 3
episodes/year) (N = 18, 23.1%), and external ear deformities (N = 16, 20.5%). Rare complications were eclabium
(N = 5, 6.4%) and walking problems (N = 12, 15.4%).
In addition, most patients complained itching (N = 69,
88.5%). Molecular diagnosis was available in 45 patients
(57.7%).
The mean FDLQI score for the entire sample was 10.3
(median = 10.0) (Table 1). A significantly higher burden, assessed by the total FDLQI score, was observed in
family members of patients with a more severe disease
score, as determined by the presence of six or more signs
and symptoms (P = 0.003). Foul-smell (P = 0.009) and
recurrent infections (P = 0.004) were the two signs that
affected more severely the family QoL. Other single signs
and complications significantly associated with greater
family burden were: visible scales on the face (P = 0.039),
ear deformities (P = 0.016), PPK (P = 0.041), and walking problems (P = 0.048). Furthermore, dark body scales
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Table 1 Association of patient sociodemographic and clinical features with the family dermatology life quality index (FDLQI) scores
Variable

Level

Overall

N

%

Mean FDLQI score Median FDLQI
score

78

100

10.3

10.0

Male

35

44.9

11.0

10.0

Female

43

55.1

9.8

10.0

Age (years)

< 18

48

61.5

10.0

10.0

Clinical type

LIa

Sex

Mutated gene

≥ 18

30

38.5

10.8

10.5

68

87.2

10.2

10.0

CIEb

10

12.8

8.9

9.5

Undetermined

33

42.3

9.5

9.0

ABCA12

6

7.7

13.0

12.0

ALOX12B

10

12.8

11.7

12.0

ALOXE3

2

2.6

6.5

6.5

CYP4F22

5

6.4

7.6

8.0

NIPAL4

4

5.1

6.2

7.5

SDR9C7

0

0

NA

NA

TGM1

18

23.1

10.3

10.0

Clinical severity scored

Mild-moderate

56

71.8

9.2

8.0

Severe

22

28.2

13.1

13.0

Ear deformity

NO

62

79.5

9.7

8.5

YES

16

20.5

12.8

13.0

Ectropion

NO

53

67.9

9.9

9.0

YES

25

32.1

11.3

12.0

Eclabium

NO

73

93.6

10.1

9.0

YES

5

6.4

14.0

13.0

Thick scales

NO

41

52.6

9.9

9.0

YES

37

47.4

10.9

12.0

Dark scales

NO

40

51.3

9.1

9.5

YES

38

48.7

11.6

12.0

Face scales

NO

22

28.2

8.5

7.5

YES

56

71.8

11.0

11.0

Fissures

NO

53

67.9

9.8

9.0

YES

25

32.1

11.4

11.0

PPKc

NO

21

26.9

8.6

6.0

YES

57

73.1

11.0

11.0

Itch

NO

9

11.5

9.6

11.0

YES

69

88.5

10.4

10.0

Recurrent infections

NO

60

76.9

9.5

8.0

YES

18

23.1

13.0

13.0

Foul-smell

NO

50

64.1

9.2

8.0

YES

28

35.9

12.4

12.0

Walking problems

NO

66

84.6

10.0

9.0

YES

12

15.4

12.4

12.5

Visit/year

1

33

42.3

10.5

9.0

2

27

34.6

8.0

8.0

≥4

18

23.1

13.6

13.0

55.7

10.4

9.0

Mother workse

NO

39

YES

31

44.3

10.0

10.0

Father workse

NO

9

13.2

7.4

8.0

YES

59

86.8

10.7

10.0

Workdays lost by caregivere

NO

17

23.3

7.7

7.0

P value*

0.698
0.837
0.482

0.163
0.003
0.016
0.128
0.069
0.336
0.094
0.039
0.209
0.041
0.796
0.004
0.009
0.048

0.007
0.781
0.160
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Table 1 (continued)
Variable

Level

N

%

Mean FDLQI score Median FDLQI
score

P value*

YES

56

76.7

11.2

0.033

10.0

*

Independent-samples Mann–Whitney U test for two samples, and Kruskal–Wallis 1-way ANOVA for 3 or more samples, P values < 0.05 are in bold

a

LI: lamellar ichthyosis, includes 2 patients with harlequin ichthyosis

b

CIE: congenital ichthyosiform erythroderma

c

PPK: palmoplantar keratoderma

d
e

Clinical severity score: mild-moderate 0–5, severe ≥ 6 signs and/or symptoms

Totals may vary because of missing values

(P = 0.094) and eclabium (P = 0.069) approached statistical significance. Unexpectedly, pruritus did not significantly impact the family QoL (P = 0.796). Finally, FDLQI
scores were significantly higher for family members of
patients who required ≥ 4 visits per year (P = 0.007).
When considering single FDLQI items, the most
affected dimensions were “time needed for care” (mean
value for this item = 1.95), “extra house-work” (1.40),
and “household expenditure” (1.36). Also, when stratifying for the (Children) Dermatology Life Quality Index
[(C)DLQI] total score (i.e., scores < 10 versus ≥ 10) [13],
as assessed in the same patient group in a recent study
[12], or for disease severity score (Fig. 2a, b), these three
items were the most burdensome both for mildly/moderately and severely affected QoL, as well as for the severe
and less severe levels of clinical involvement. Looking at associations between single FDLQI items and
disease severity, higher values for “emotional distress”,
“physical well-being”, “extra house-work”, and “household expenditure” were significantly associated with the
presence of ≥ 6 ichthyosis signs and/or complications
(Fig. 2b). The correlation between the total (C)DLQI
and total FDLQI scores was modest (Spearman’s correlation coefficient = 0.340). However, a major patient
QoL impairment, as assessed by a (C)DLQI score ≥ 10,
was significantly associated with higher FDLQI values
for “extra house-work”, and “household expenditure”
(Fig. 2a). Interestingly, the FDLQI total score showed a
weak-to-moderate correlation with the FBI total score,
with a Spearman’s correlation coefficient = 0.391 (Fig. 2c)
[12]. In addition, the FBI total score was significantly
higher in family members of LI patients as compared to
CIE [12], while no differences were found in the FDLQI

total score. However, when considering the single FDLQI
items, greater values were obtained in LI patient caregivers as compared to CIE for “emotional distress” (mean
value = 1.19 vs 0.40; P = 0.010), and “impact of other
people’s reactions due to the relative’s disease” (mean
value = 0.90 vs. 0.40; P = 0.048).

Discussion
The present study evaluated the impact of ARCI, as a
major and highly disabling group of congenital ichthyoses, on the QoL of family members by means of a widely
used dermatology-specific questionnaire, the FDLQI.
Interestingly, 30 out of 78 patients, whose family members filled the questionnaire, were adults: the unusually
high number of adult patients accompanied by a relative
attest the need for care and support in this disease. A second relevant aspect was the high response rate, indeed,
the FDLQI was not filled in 16 cases, but 12 of them corresponded to adult patients who attended the consultation alone, resulting in an actual response rate of 95.1%
(78/82).
The positive association between FDLQI total score
and disease severity level, as well as with frequent visits
(≥ 4/year) and with single serious ARCI complications,
such as recurrent infections and walking problems, could
have been expected. On the other hand, clinical features
which do not substantially contribute to the actual severity of disease, but do affect the patient’s body image (e.g.,
scales on face, dark scales, and ear deformities), were
also related with a higher FDLQI total score. This finding indicates that patient’s physical aesthetic alterations
may significantly impact on parents/caregivers, likely due
to family concerns about emotional and social aspects

(See figure on next page.)
Fig. 2 Mean and 95% confidence intervals for the scores of the 10 items of the Family Dermatology Life Quality Index (FDLQI) questionnaire
stratified by the (Children) Dermatology Life Quality Index [(C)DLQI] total score: mild-moderate versus severe (a). Mean and 95% confidence interval,
for the scores of the 10 items of the FDLQI questionnaire stratified by the clinical disease severity score: mild-moderate versus severe (b). Scatterplot
(with fit line and 95% confidence interval) of the correlation between FDLQI and Family Burden of Ichthyosis (FBI) scores (c)
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of their affected relative’s life. In a recent study on the
same patient group, there was no significant correlation between these signs and patient QoL, as evaluated
by the (C)DLQI, while disease symptoms, in particular itch and pain, were associated with higher (C)DLQI
scores [12]. It is interesting to note that itch, while being
a major problem for the patients [14], does not seem to
substantially affect the family members’ QoL. In addition, in the present study only a modest correlation was
detected between the total (C)DLQI and FDLQI scores.
Overall, these findings attest that major variations exist
among factors impacting QoL of patients versus their
familial caregivers. Clinicians should be aware that, even
in presence of a patient with mild clinical features, family members and caregivers may suffer a considerable
burden from the skin disease. Thus, our results, although
showing a correlation with a more severe disease score,
should not mislead to neglect psychological counselling
and education warranted also in families facing milder
disease. As disease manifestations affect differently the
QoL of the patients and their families, a global evaluation
of disease impact also on family members is an essential
part of patient-reported outcomes.
No previous studies have been performed evaluating
family disease burden in congenital ichthyoses using a
dermatology-specific questionnaire. However, the three
FDLQI items with the highest score (i.e., time for care,
extra-housework, and household expenditure) in our
study were similar to those reported as more affected
by Gänemo and co-workers who used an atopic dermatitis-specific questionnaire (Dermatitis Family Impact
Questionnaire) on parents of 15 children with different
types of congenital ichthyoses [7]. They reported that the
highest scores were obtained for “effect on housework”,
“helping with the child treatment”, and “expenditure”.
Furthermore, our findings are in keeping with the results
of a French National survey aimed at characterizing the
specific impact of inherited ichthyoses on patient daily
life and socio-economic aspects, using an ad hoc questionnaire [15]. In that study, most patients reported additional daily housework and time spent for skin care, as
well as significant out-of-pocket expenditure due to the
disease [15]. Even if the National Health Systems, both
in France and Italy, cover medical expenses for the care
of rare diseases, housework extra costs, including house
cleaning and laundry, as well as other expenses (e.g. travel
costs to reference centers), pose an additional economic
burden on patients and their families.
Of note, the use of FDLQI also enables comparisons
with other rare skin diseases. Interestingly, the family disease burden was slightly greater in ARCI than
in a severe subtype of a genetic skin fragility disease,
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epidermolysis bullosa (EB), recessive dystrophic EB
(mean FDLQI in ARCI: 10.3 vs. 9.8 in EB) which is
characterized by generalized skin blistering and unremitting wounds [16]. For dystrophic EB, the most frequently reported problems were the time spent on
looking after the patient, emotional distress, physical well-being, and increased household expenditure.
Thus, several variables appear common to rare and
chronic skin diseases involving the entire body surface
with major esthetical damage and requiring daily, timeconsuming care. Finally, it is important to note that the
correlation between the FDLQI and the FBI total scores
was, at best, moderate in our patient group. This apparent discrepancy between specialty- and disease-specific
questionnaires is not unusual, as it has been already
reported, for instance, in patients with psoriasis [17]. In
our particular case, the disease-specific tool addresses
issues (e.g., sleep disturbance, skin smell, worry/fear of
the future, acceptance/coping) that are not covered by
the specialty-specific questionnaire. While the diseasespecific questionnaire allows to investigate in greater
detail the impact of the skin condition, it has to be kept
in mind that it does not allow for comparisons with
other dermatological diseases. Overall, our findings
suggest that the two instruments are not superimposable, but rather complementary, and provide evidence
supporting their concurrent use for a complete appreciation of the disease burden. Despite this moderate
correlation, it is interesting to note that the psychological impact was the most severely affected dimension in
FBI, in particular in family caregivers of LI patients [12]
who present the most disfiguring clinical features. Similarly, the FDLQI identified higher emotional distress in
the same group of caregivers.

Conclusions
Our findings highlight the major burden imposed by
ARCI on the QoL of family caregivers. Multiple dimensions of everyday life were heavily affected, in particular
due to the time needed for care, extra housework, and
household expenditure. The impact on QoL of family
members was related not only to the severity of the disease and of most disabling disease complications, but
also to the presence of signs mainly altering patients’
physical appearance. Altogether, our results emphasize
the relevance to offer a psychological and socio-economic support to both patients and their family members, in order to guarantee an optimized global care.
Finally, measuring the secondary disease impact on
“the greater patient” should be part of patient-reported
outcomes evaluated during clinical trials.
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Methods
Study design and population

This cross-sectional study is part of a multicenter survey of patient-reported outcomes in ARCI, as previously
described [12]. Briefly, consecutive pediatric and adult
patients with a clinical diagnosis of ARCI were recruited
between March 2018 and June 2019 in the Dermatological Units of five Italian reference centres for ichthyosis.
Exclusion criteria were a diagnosis of a different ichthyosis form and/or refusal to give the consent to participate
to the study. The study was approved by the Institutional
Ethical Committee of the coordinating (Bambino Gesù
Children’s Hospital) and participating centers, and conducted in accordance with the Declaration of Helsinki.
Participants or their legal guardians signed the written
informed consent before entering the study. All patient
information were collected during the periodical followup clinical consultations. At the same occasion, the family caregivers completed the FDLQI questionnaire, as
well as the FBI—as already reported [12]. The ARCI type
was determined or verified by an experienced dermatologist based on the clinical history and features, according
to the ichthyosis classification [1]. Part of the patients
had also received molecular genetic diagnosis.
Outcome measures
Clinical evaluation

Information was collected on patient demographics and
history, family socio-economic and occupational status,
frequency of disease-related consultations, consequences
on school and working activities. Clinical severity was
assessed using a score based on 19 signs and symptoms
(i.e., ectropion, conjunctival hyperemia/corneal erosions,
eclabium, ear deformity, scale size, thickness, and colour,
face scaling, PPK, itch, erythroderma, fissures, ≥ 3 cutaneous infections per year, hypohidrosis, heat intolerance,
foul-smell, walking difficulties, cognitive delay, and failure to thrive), as previously described [12]. Each sign/
symptom was assigned a score of 1, giving a total score
with range 0–19, and higher scores indicating greater
clinical severity. The total disease severity score was
then classified into two categories, i.e., mild-moderate
for scores 0–5, and severe for scores ≥ 6. Information on
molecular diagnosis and mutated gene was also collected
when available.
Family dermatology life quality index (FDLQI)

The FDLQI is a dermatology-specific instrument, which
measures the adverse impact on the health-related quality of life of the “greater patient” [11]. It consists of 10
items with possible answers on a 4-point Likert scale.
The items concern the impact of a patient’s skin disease
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on different aspects of the family caregivers’ quality of
life (emotional and physical wellbeing, relationships,
dealing with the reactions of other people to a family
member’s disease, social life, leisure activities, burden of
care, impact on job/study, housework, and expenditure).
The time frame of reference for items concerns the last
1 month. The scores of individual items (0–3) are added
to give a total score that ranges from 0 to 30; a higher
score indicates greater impairment of QoL [11]. The validated Italian version of the FDLQI [16] was administered
to the parents of all paediatric patients and also to family
caregivers of adult patients who attended the consultation accompanied.
Family burden of ichthyosis

The FBI is a disease-specific questionnaire of which the
Italian version has been produced and validated [8, 9]. It
was administered to ARCI patient family members, as
previously described [12], together with the FDLQI.
Dermatology life quality index and children’s dermatology
life quality index [(C)DLQI]

The (C)DLQI are widely used dermatology-specific questionnaires to measure health-related QoL over the previous week [18, 19]. The DLQI is validated for patients
≥ 16 years old; the CDLQI can be used between ages 4
and 16 years. We used the scores of the validated Italian
versions of the two questionnaires as potential predictors
of burden for the “greater patient” [20]. As recommended
by the authors, a cut-off of 10 defined more severe
impairment of QoL.
Statistical analysis

For the description of the study population, categorical
variables were described as number and percentages,
and continuous variables as mean and standard deviation. Then, for each level of the variables of interest,
mean and median values of the family-centred measures were computed. Differences in the self-reported
scores were tested using the Mann–Whitney U test for
two samples, and the Kruskal–Wallis 1-way ANOVA
for three or more samples (e.g. mutated gene). The
correlation between the disease severity score and the
family-reported outcomes was studied using the Spearman’s correlation coefficient. All analyses were performed with the statistical package IBM SPSS Statistics
for Windows, Version 26.0.0.1 (IBM Corp., Armonk,
NY, USA). Age was grouped into two categories, i.e.,
1–17 and ≥ 18 years of age. We had performed subgroup analyses for patients younger than 18 years of
age, and found no relevant differences between the
0–11 year age group, comprising 40 patients, and the
12–17 year group, with 8 patients. We therefore opted
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for the two-group subdivision to increase precision of
the estimates. Finally, the number of disease-related
consultations per year was grouped into three categories: once a year, once every 6 months, and at least once
every 3 months.
We compared the FDLQI scores with the scores
obtained from the FBI questionnaire using the intraclass
correlation coefficient (ICC). The ICC is equivalent to the
kappa statistic for continuous values. It has the advantage
over the Pearson or Spearman correlation coefficient in
that it is a true measure of agreement, combining information on both the correlation and the systematic differences between the readings. Only for this purpose, we
have transformed the original FDLQI scores to a scale of
100 to obtain the same units of measurement as used by
the FBI.
Acknowledgements
We wish to thank the patients, their families, and the Italian Ichthyosis Patient
Association (UNITI) for the constant and constructive collaboration. We are
grateful to Mr Gabriele Bacile for iconography preparation. DA, RR, AD, SG, IN,
DC, GZ, and MEH are members of the European Reference Network ERN-Skin.
DA and DC are supported, in part, by the “Progetto Ricerca Corrente 2020” of
the Italian Ministry of Health, Rome, Italy.
Authors’ contributions
Study conceptualization: MEH; methodology: DA; study investigations: RR, AD,
SG, DB, CS, IN, and DC; data analysis: DA and RR; data curation: DA and RR; writing—original draft preparation: DA, AD, GZ, and MEH; writing—review and
editing: all authors; supervision: MEH. All authors have read and approved the
final manuscript.
Funding
This study received no external funding.
Availability of data and materials
The datasets used during the current study are available from the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
The study was approved by the Institutional Ethical Committee of the
coordinating (Bambino Gesù Children’s Hospital) and participating centers.
Participants or their legal guardians signed the written informed consent
before entering the study.
Consent for publication
Participants or their legal guardians signed the written informed consent for
publication.
Competing interests
The authors declare that they have no competing interests.
Author details
1
IDI-IRCCS, Via Monti di Creta, 104, 00167 Rome, Italy. 2 Dermatology Unit
and Genodermatosis Unit, Genetics and Rare Diseases Research Division, Bambino Gesù Children’s Hospital, IRCCS, Piazza Sant’Onofrio, 4, 00165 Rome, Italy.
3
Dermatology Unit, Department of Biomedical Science and Human Oncology,
University of Bari, Bari, Italy. 4 Genodermatosis Center, Oasi Scientific Institute,
IRCCS, Troina, Italy. 5 Dermatology‑IRCCS Policlinico di S. Orsola, Department
of Experimental, Diagnostic and Specialty Medicine (DIMES), Alma Mater Studiorum University of Bologna, Bologna, Italy. 6 Genodermatosis Unit, Genetics
and Rare Diseases Research Division, Bambino Gesù Children’s Hospital, IRCCS,
Piazza Sant’Onofrio 4, 00165 Rome, Italy.

Page 8 of 8

Received: 3 May 2021 Accepted: 10 October 2021

References
1. Oji V, Tadini G, Akiyama M, Blanchet Bardon C, Bodemer C, Bourrat E, et al.
Revised nomenclature and classification of inherited ichthyoses: results
of the First Ichthyosis Consensus Conference in Sorèze 2009. J Am Acad
Dermatol. 2010;63:607–41.
2. Fischer J, Bourrat E. Genetics of inherited ichthyoses and related diseases.
Acta Derm Venereol. 2020;100:adv00096.
3. Mazereeuw-Hautier J, Vahlquist A, Traupe H, Bygum A, Amaro C, Aldwin M,
et al. Management of congenital ichthyoses: European guidelines of care,
part one. Br J Dermatol. 2019;180:272–81.
4. Hernández-Martín A, Garcia-Doval I, Aranegui B, de Unamuno P, RodríguezPazos L, González-Enseñat MA, et al. Prevalence of autosomal recessive congenital ichthyosis: a population-based study using the capture-recapture
method in Spain. J Am Acad Dermatol. 2012;67:240–4.
5. Mazereeuw-Hautier J, Hernández-Martín A, O’Toole EA, Bygum A, Amaro C,
Aldwin M, et al. Management of congenital ichthyoses: European guidelines
of care, part two. Br J Dermatol. 2019;180:484–95.
6. Troiano G, Lazzeri G. A review of quality of life of patients suffering from
ichthyosis. J Prev Med Hyg. 2020;61:E374–8.
7. Gånemo A. Quality of life in Swedish children with congenital ichthyosis.
Dermatol Rep. 2010;2:e7.
8. Dufresne H, Hadj-Rabia S, Méni C, Sibaud V, Bodemer C, Taïeb C. Family burden in inherited ichthyosis: creation of a specific questionnaire. Orphanet J
Rare Dis. 2013;8:28.
9. El Hachem M, Abeni D, Diociaiuti A, Rotunno R, Gesualdo F, Zambruno G,
Bodemer C. Italian translation, cultural adaptation, and pilot testing of a
questionnaire to assess family burden in inherited ichthyoses. Ital J Pediatr.
2019;45:26.
10. Basra MK, Finlay AY. The family impact of skin diseases: the greater patient
concept. Br J Dermatol. 2007;156:929–37.
11. Basra MK, Sue-Ho R, Finlay AY. The family dermatology life quality
index: measuring the secondary impact of skin disease. Br J Dermatol.
2007;156:528–38.
12. Abeni D, Rotunno R, Diociaiuti A, Giancristoforo S, Bonamonte D, Filoni
A, et al. The burden of autosomal recessive congenital ichthyoses on
patients and their families: an Italian multicenter study. Acta Derm Venereol.
2021;101:adv00477.
13. Hongbo Y, Thomas CL, Harrison MA, Salek MS, Finlay AY. Translating the science of quality of life into practice: What do dermatology life quality index
scores mean? J Invest Dermatol. 2005;125:659–64.
14. De Palma AM, Mazereeuw-Hautier J, Giehl K, Hernández-Martin A, Merlos M,
Moons P, Morren MA. Burden of itch in ichthyosis: a multicentre study in 94
patients. J Eur Acad Dermatol Venereol. 2019;33:2095–100.
15. Dreyfus I, Pauwels C, Bourrat E, Bursztejn AC, Maruani A, Chiaverini C,
et al. Burden of inherited ichthyosis: a French national survey. Acta Derm
Venereol. 2015;95:326–8.
16. Sampogna F, Tabolli S, Di Pietro C, Castiglia D, Zambruno G, Abeni D. The
evaluation of family impact of recessive dystrophic epidermolysis bullosa
using the Italian version of the family dermatology life quality index. J Eur
Acad Dermatol Venereol. 2013;27:1151–5.
17. Sampogna F, Sera F, Abeni D, IDI Multipurpose Psoriasis Research on Vital
Experiences (IMPROVE) Investigators. Measures of clinical severity, quality of
life, and psychological distress in patients with psoriasis: a cluster analysis. J
Investig Dermatol. 2004;12:602–7.
18. Finlay AY, Khan GK. Dermatology life quality index (DLQI)–a simple practical
measure for routine clinical use. Clin Exp Dermatol. 1994;19:210–6.
19. Lewis-Jones MS, Finlay AY. The children’s dermatology life quality index
(CDLQI): Initial validation and practical use. Br J Dermatol. 1995;132:942–9.
20. Baranzoni N, Scalone L, Rigoni L, Mantovani L, Giannetti A. Validation of
the Italian version of the dermatology life quality index. G Ital Dermatol
Venereol. 2007;142:209–14.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

