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diagnosis; children- is consistent with severe atopic dermatitis. Immunoglobulin E is elevated from birth
Immunodeficiency and response to conventional treatments is poor. Diagnosis is further complicated by the fact

that these genodermatoses often share other clinical manifestations and laboratory findings.
We present practical guidelines for differentiating among these various entities, with the aim
of helping physicians decide what type of genetic test should be carried out -and when- in
order to establish a definitive diagnosis.
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sindromes hiper-IgE, sindrome de Omenn, sindrome de Netherton, sindrome de la piel exfoli-

Enfermedades
genéticas;
Diagnostico
diferencial;
Inmunodeficiencia

ada tipo B, sindrome de dermatitis grave-alergias multiples-desgaste metabdlico, sindrome de
Wiskott-Aldrich, déficit de prolidasa, sindrome de Loeys-Dietz, sindrome IPEX, déficit de STAT5B
y pentasomia X. Se trata de pacientes pediatricos que presentan un cuadro clinico compatible
con dermatitis atdpica grave, con mala respuesta a los tratamientos clasicos y que asocian ele-
vacion de IgE desde el nacimiento. Ademas, comparten con frecuencia otras manifestaciones

clinicas y analiticas, lo cual dificulta el diagnostico. Presentamos una guia practica para orientar
el diagnostico diferencial entre todas estas entidades y, por lo tanto, ayudar a decidir cuando
y el tipo de test genético a realizar para establecer el diagndstico definitivo.

© 2015 AEDV. Publicado por Elsevier Espafa, S.L.U. Todos los derechos reservados.

The association between moderate-to-severe eczema
and elevated plasma immunoglobulin (Ig) E levels is char-
acteristic of atopic dermatitis and is also seen in other
genetic diseases. Many patients also have concurrent con-
genital immunodeficiency. When faced with a patient with
clinical signs and symptoms consistent with severe atopic
dermatitis’ who does not respond to traditional treatments
(hygiene and dietary interventions, topical or systemic cor-
ticosteroids, cyclosporin, methotrexate, or azathioprine)'
and has elevated IgE from the first days of life, we should
suspect the presence of one of these syndromes.

One group, hyper-IgE syndromes, has been described and
extensively studied. These entities are classified according
to the pattern of transmission: autosomal dominant (AD) or
autosomal recessive (AR). Both types are characterized by
elevated IgE and a clinical picture dominated by skin involve-
ment, with moderate or severe acute and subacute eczema
that resembles atopic dermatitis, and by recurrent skin and
respiratory infection.

The other group comprises a series of low-prevalence
congenital diseases that often present with episodes of
refractory eczema associated with elevated IgE and that
should be included in our diagnostic algorithm. Omenn
syndrome is a serious combined immunodeficiency of AR
transmission that presents in the first year of life. Wiskott-
Aldrich syndrome is a primary X-linked immunodeficiency
characterized essentially by bleeding diathesis secondary to
thrombocytopenia or platelet dysfunction, along with recur-
rent eczemas and bacterial infections from birth. Prolidase
deficiency is a multisystemic disease of AR transmission with
a very variable clinical presentation and severity, associ-
ated with limited or no prolidase enzyme in erythrocytes,
leukocytes, or fibroblasts. Loeys-Dietz syndrome is a con-
nective tissue disease of AD transmission that is associated
with a marfanoid appearance and abnormalities in the
great arteries. Immune dysregulation, polyendocrinopathy,
enteropathy, X-linked (IPEX) syndrome is a serious con-
genital autoimmune disease in which refractory diarrhea,
infections, and multiple endocrine disorders are present
in addition to skin involvement. STAT5B deficiency is a
condition of AR transmission included in the group of syn-
dromes related to growth hormone insensitivity. This entity
is notable for the occurrence of primary immunodeficiency.
Pentasomy X is a congenital disease caused by chromosomal
abnormalities in women leading to gonadal dysfunction,
delayed development, short stature, and musculoskeletal

and craniofacial malformations. Netherton syndrome is an
AR genodermatosis characterized by ichthyosiform erythro-
derma, trichorrhexis invaginata, and atopic manifestations
present almost from birth. Finally, we include 2 very
recently described genodermatosis related to Netherton
syndrome from the pathophysiological point of view: peeling
skin syndrome type B (PSS-B) and severe dermatitis, multi-
ple allergies, and metabolic wasting (SAM) syndrome. PSS-B
is an AR genodermatosis with ichthyosiform erythroderma
from birth which, in addition, presents with severe food
allergies, angioedema, and urticaria. Finally, SAM is another
rare AR genodermatosis in which skin involvement is com-
bined with notable food allergies, esophageal involvement,
and other characteristics that will be discussed later in this
article.

Differential diagnosis of these syndromes can be very
complex, given that there may be considerable overlap and
many clinical characteristics are shared. The phenotypic
expression of each of these conditions may also vary from
one individual to another. Thus, in this article, we provide
key information to enable differential diagnosis from the
clinical point of view, with the intention of guiding which
genetic studies to request. Definitive diagnosis is made by
identifying the causal mutation. In Table 1, we have com-
piled the main genodermatosis that should be included in the
differential diagnosis, indicating the main characteristics to
investigate in the diagnostic procedure to enable us reach
a full diagnosis. A complete detailed description of each of
these diseases is not an objective of this article. For this,
the reader is referred to literature for more information.

It should be noted from the outset that the skin man-
ifestations have a very early onset and many of these
are common to several entities. Dermatitis (erythema,
intense pruritus, dry skin, and lichenification) is moder-
ate or severe in both types of hyper-IgE syndromes,?™>
Wiskott-Aldrich syndrome,®” Netherton syndrome,®8 SAM,®
IPEX syndrome,*° and STAT5 deficiency,®'® but is less fre-
quent in PSS-B,° Loeys-Dietz syndrome,'" and prolidase
deficiency.'? Generally, these conditions follow a severe
course with poor response to the traditional topical and
systemic treatments used in atopic dermatitis. However,
seborrheic dermatitis-like lesions are much more common in
Omenn syndrome. In all entities, erythroderma may present
with variable frequency, and even in Netherton syndrome
and PSS-B, ichthyosiform erythroderma will be a dominant
feature of the clinical picture and will present at a very early
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Autosomal
dominant
hyper-IgE

Autosomal
recessive
hyper-Igk

Wiskott-
Aldrich
syndrome

Omenn
syndrome

Skin and Appendages

Moderate-to-severe
eczema
Pyodermatitis
Abscesses
Mucocutaneous
candidiasis

Typical facies

Facial punctiform scars

Moderate-to-severe
eczema

Urticaria
Pyodermatitis
Abscesses
Mucocutaneous
candidiasis

Viral infections (HSV,
HPV, molluscum, etc)
Moderate-to-severe
eczema

Seborrheic dermatitis
Piodermitis

Viral infection
Petechaie, purpura
Seborrheic dermatitis
Erythroderma
Eczemas (uncommon)
Diffuse alopecia

Respiratory
System

Recurrent
pneumonia
Pneumatocele

Asthma
(30%-50%),
rhinitis
Pneumonia
uncommon

Recurrent
pneumonia

Recurrent
pneumonia

Musculoskeletal
system

Osteopenia
Scoliosis (50%)
Fractures
(60%)

Postnatal
growth
retardation

Postnatal
growth
retardation

Autoimmunity

Infrequent
Vasculitis
(leukocytoclastic,
isolated cerebral,
systemic small
vessel)
Glomerulonephritis
Hemolytic anemia
SLE,
dermatomyositis
Vasculitis
(leukocytoclastic,
isolated cerebral,
systemic small
vessel)
Glomerulonephritis
Hemolytic anemia

Hemolytic anemia
Vasculitis
Nephritis

Arthritis

IBD

Hepatosplenomegaly
Adenopathies

Others

Lymphomas
Vascular
malformations:
peripheral,
cerebral, or
coronary

Cancer: 17%
(hematological,
epithelial,
others)

Central nervous
system: SAH,
encephalo-
pathy, stroke,
facial paralysis
Bleeding
Lymphomas:
13%

Chronic
multifactorial
diarrhea
syndrome

Laboratory

Elevated IgE

Eosinophilia

RAST: normal or positive to
food antigens

DPT: perivascular dermatitis
with eosinophilia, spongiosis

Elevated IgE

Extreme eosinophilia
Progressive lymphopenia
RAST: positive to food
allergens

DPT: perivascular dermatitis
with abundant eosinophils,
spongiosis

Elevated IgE and IgA
Thrombocytopenia
normal/low BC and TC
RAST: normal

Elevated IgE
Eosinophilia

B cells absent
Anomalous TC clone
RAST: normal

Genetics

STAT3 gene mutations
(70%)

Autosomal dominant
Unknown (30%).

DOCK8 gene
mutations

Others (rare): TYK2,
PGM3 gene
mutations, unknown
Autosomal recessive

WAS gene mutations
X-linked

RAG1-2 gene
mutations. Less
often: RMRP, ADA,
IL2RG, IL7RA,
DCLRE1C, CHD7,
LIG4, AK2
Autosomal recessive
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Table 1 (Continued)

Netherton
syndrome

Peeling skin
syn-
drome,
type B

Severe der-
matitis,
multiple
allergies,
metabolic
wasting
syndrome

Prolidase
deficiency

Skin and Appendages

Moderate-to-severe
eczema

Urticaria
Pyodermatitis
Ichthyosiform
erythroderma;
ichthyosis linearis
circumflexa
Trichorrhexis
invaginata

Ichthyosiform
erythroderma
Urticaria, angioedema
Pyodermatitis
(Staphylococcus
aureus)

Congenital
erythroderma, peeling
Palmoplantar
keratoderma striata
Hypotrichosis

Skin fragility, ulcers
(legs, perianal)
Purpura,
telangiectasias
Photosensitivity
Acute eczema
Typical facies
Poliosis

Respiratory
System

Allergic
asthma, rhinitis

Allergic
asthma, rhinitis

Pneumonia
Upper
respiratory
tract infections

Recurrent
upper airway
infection
Pneumonia

Musculoskeletal

system

Postnatal
growth
retardation
Short stature

Postnatal
growth
retardation

Postnatal
growth
retardation

Joint
hypermobility
Short stature
Osteoporosis

Autoimmunity

Eosinophilic
esophagitis
SLE

Others

Chronic
multifactorial
diarrhea
syndrome

Metabolic
wasting

Gastroesophageal

reflux
Minor cardiac
defects

Splenomegalia
Mental
retardation
Less often:
deafness,
hepatomegalia

Laboratory

Elevated IgE

TC differentiation
abnormality

RAST: positive to food
allergens

DPT: psoriasiform dermatitis,
hypogranulosis/agranulosis,
parakeratosis, premature
lamellar body secretion,
subcorneal acantholysis

IHC: LEKTI absence in
granular layer and inner root
sheaf

Elevated IgE

Eosinophilia

RAST: positive to food
allergens

DPT: perivascular dermatitis,
subcorneal acantholysis IHC:
absence CDSN in epidermis
Elevated IgE

RAST: positive to food
allergens

DPT: subcorneal and
intragranular acantholysis,
psoriasiform dermatitis,
orthokerato-
sis/parakeratosis,
hypogranulo-
sis/hypergranulosis DIF:
anomalous DSG1 cytoplasmic
distribution

Elevated
IgE/hypergammaglobulinemia
Microcytic anemia
Thrombocytopenia
Imidodipeptiduria

Genetics

SPINK5 gene
mutations
Autosomal recessive

CDSN gene mutations
Autosomal recessive

DSG1, DSP gene
mutations
Autosomal recessive

PEPD gene mutations
Autosomal recessive
(very variable age
and phenotype)
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Table 1 (Continued)

Loeys-Dietz
syndrome

Pentasomy X

IPEX
syndrome

STAT5B
deficiency

Skin and Appendages

Marfanoid appearance,
cleft palate

Fine skin, anomalous
healing

Mild
eczema/occasionally
severe

Typical facies

Mild
eczema/occasionally
severe

Severe atopic
dermatitis

Uncommon:
erythroderma,
exfoliative dermatitis,
psoriasiform
dermatitis, pemphigoid
nodularis

Severe eczema
Pyodermatitis
Severe viral infection
(VZV)

Craniofacial
dysmorphia

Thin, fine hair

Respiratory
System

Pneumonia
Rhinitis

Recurrent
pneumonia

Pneumonia
uncommon

Infectious
pneumonia
Interstitial

lymphocytic

pneumonia

Musculoskeletal
system

Hypermobility
I: bone
abnormalities
(cranium,
sternum,
phalanges,
etc.)

Il:
Osteoarthritis
Cranial
malformations
(microcephaly)
Syndactylia,
other bone
malformations

Dwarfism

Autoimmunity

Enteropathy
Endocrine
disorders: DM-1,

thyroiditis, others
Hemolytic anemia
Thrombocytopenia

Neutropenia
Hepatitis
Tubular
nephropathy
Thyroid disease
Enteropathy
Interstitial
lymphocytic
pneumonia

Others

Arterial
aneurysms
Aortic
dissection

Cardiovascular
malformations
Gonadal
dysfunction
Mental
retardation
Sometimes
severe systemic
infections due
to immunosup-
pression

GH insensitivity
syndrome

Laboratory

Normal/elevated IgE
RAST: normal/positive to
food and respiratory
allergens

Normal/elevated IgE

Elevated IgE
Elevated/normal IgA
Eosinophilia

Cytopenias

Autoantibodies (pancreatic,
thyroid, intestinal mucosa
antigens, etc)

Hypergammaglobulinemia
Lymphopenia (TC)
Normal/elevated GH
Decreased IGF1, IGFBP3
Autoantibodies (thyroid,
intestinal mucosa antigens,
others)

Genetics

TGFBR1, TGFBR2,
SMAD3 gene
mutations
Autosomal dominant

Pentasomy X (no
maternal disjunction
in meiosis)

FOXP3 gene
mutations
X-linked

STAT5B gene
mutations
Autosomal recessive

BC, B cells; DIF, direct immunofluorescence; DM, diabetes mellitus; DPT, dermatopathology; DSG1, desmoglein 1; GH, growth hormone; HPV, human papillomavirus; HSV, herpes simplex virus;
IBD, inflammatory bowel disease; IGF-1, insulin growth factor, type 1; IGFBP3, insulin growth factor binding protein 3; IHC, immunohistochemistry; IPEX, immune-polyendocrinopathy-
enteropathy, X-linked dysregulation syndrome; RAST, radioallergoasorbent test; SAH, subarachnoid hemorrhage; SLE, systemic lupus erythematosus; TC, T cells; VZV, varicella-zoster

virus.
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stage.’® The differential diagnosis should include all these
possible causes of erythroderma in children. It should also
be mentioned that cases of IPEX syndrome with psoriasiform
dermatitis, exfoliative dermatitis, and pemphigoid nodularis
have been reported.’

From the dermatopathological point of view, we can find
features of great help in the diagnosis of these diseases.
Perivascular dermatitis with abundant eosinophils and spon-
giosis is common in hyper-IgE syndromes. Histological study
of skin biopsy in Netherton syndrome is characterized
by hypogranulosis, parakeratosis, and subcorneal detach-
ment, while premature secretion of lamellar bodies is
also observed in electron microscopy; immunohistochemical
staining demonstrates the absence of LEKTI in the granular
layer and inner root sheaf. This is all a result of abnormal
differentiation and accelerated scaling of the epidermis in
this disease.®® In contrast, skin histology in PSS-B is note-
worthy because of the presence of subcorneal acantholysis,
superficial inflammatory infiltrate, and lack of expression
of epidermal CDSN in the immunohistochemical study. Elec-
tron microscopy demonstrates loss of corneodesmosomes.®
Finally, in SAM, subcorneal and intragranular acantholysis
and psoriasiform dermatitis alternating with orthoparaker-
atosis/parakeratosis and hypogranulosis or hypergranulosis
are also found.®' Electron microscope study shows the
irregular distribution of desmosomes in the upper half of
the epidermis, with normal follicular histology.®'* Direct
immunofluorescence shows the anomalous cytoplasmic dis-
tribution of desmoglein 1 in epidermal keratinocytes.'

A predisposition to skin infections is present in all
entities, although with certain particularities. The most
frequent are pyodermatitis and cutaneous abscesses, as
reflected in Table 1. Mucocutaneous candidiasis appears in
hyper-IgE syndromes."” In AR hyper-IgE syndrome, as well
as in Wiskott-Aldrich syndrome, viral infections such as mol-
luscum contagiosum and HPV, are also common.?™* STAT5B
deficiency has frequently been associated with severe cases
of chicken pox or herpes zoster.

Apart from these common characteristics, there are spe-
cific cutaneomucosal and morphological manifestations of
certain entities which, if present, can greatly facilitate
clinical diagnosis. Typical facies is often present with AD
hyper-IgE syndrome® (but not in the AR variant), Loeys-
Dietz syndrome,” Omenn syndrome, prolidase deficiency,
and STAT5B deficiency.”'? Purpuric lesions are characteristic
of Wiskott-Aldrich syndrome and, less frequently, prolidase
deficiency, generally in form of petechiae and ecchymosis
after minimal trauma. In SAM palmoplantar keratoderma
striata, skin erosions, substantial peeling, and hypotrichosis
are often present.®

The skin fragility characteristic of prolidase deficiency
is responsible for the development, in addition, of ulcers,
predominantly on the lower limbs and, less frequently, in the
anogenital region. These are generally recurrent, with an
onset in early infancy, and with partial response to suitable
topical treatment."?

Abnormalities in the hair follicles are varied. In Nether-
ton syndrome, trichorrhexis invaginata (bamboo hair) is
observed. This is more apparent after the first year of life
and is a key characteristic to differentiate this entity from
PSS-B, which is phenotypically very similar although children
have normal hair.®® STAT5B deficiency is associated with

sparse fine hair,” and some cases of alopecia areata uni-
versalis have been reported in IPEX syndrome.'® Diffuse
alopecia may develop in Omenn syndrome and very early
greying may present in patients with prolidase deficiency,
with diffuse alopecia in adults.

Second, respiratory manifestations are frequent in all
these children. In prolidase deficiency, of note is the high
frequency of upper respiratory infections, which may help
differential diagnosis with hyper-IgE syndromes.'? In fact,
in AD hyper-IgE syndrome, the development of pneumato-
cele as a result of recurrent lung infections is relatively
common.® Recurrent pneumonia typically appears in all enti-
ties, except in Netherton syndrome and PSS-B, in which
allergic asthma is more characteristic.’® In IPEX syndrome,
infections are uncommon® and are often a side effect of
immunosuppressive treatment. Finally, rhinitis occurs prin-
cipally in Loeys-Dietz syndrome. "

Third, we have musculoskeletal manifestations, which
are key for differential diagnosis. Thus, AD hyper-IgE
syndrome is associated with osteopenia, scoliosis, and
pathological fractures in more than half of those affected?;
however, in the AR form, postnatal growth retardation is the
only musculoskeletal manifestation in some cases. On the
other hand, PSS-B® and SAM® also show a delayed growth with
short final stature, whereas in Omenn syndrome,"” prolidase
deficiency,'? and Netherton syndrome,® the delayed growth
is limited, uncommon, and children will not necessarily have
a short adult stature. Prolidase deficiency can be associated
at times with osteoporosis and joint hypermobility.'? Loeys-
Dietz syndrome'" usually presents with marfanoid features
and joint hypermobility, and in type 1, bone abnormalities
may also present, including craniosynostosis, pectus excava-
tum, pectus carinatum, cavus foot, and joint contractures.
In Loeys-Dietz syndrome type i1, bone abnormalities are mild
or absent. The type i syndrome is essentially associated with
multifocal osteoarthritis. Pentasomy X is associated with
cranial malformations, often microcephaly, as well as other
bone abnormalities such as syndactylia.'® Finally, dwarfism
may occur with STAT5B deficiency from birth as a result of
growth hormone (GH) receptor failure, which is known as
GH insensitivity syndrome.’

We will now review the main laboratory findings to
discriminate between these diseases. Determination of
immunoglobulins is key. Elevated IgE is observed in all enti-
ties, although we should remember that IgE levels may be
normal in some patients with Loeys-Dietz syndrome and
pentasomy X.'"'? In Wiskott-Aldrich syndrome and IPEX syn-
drome, IgA is also elevated, and in prolidase deficiency and
STAT5B deficiency, polyclonal hypergammoglobulinemia is
common."""? Multiple autoantibodies such as antiperoxidase
and antivillin antibodies, among others, will be observed in
IPEX syndrome and STAT5B deficiency.'®

The hematology parameters may also show notable
abnormalities. Eosinophilia would point towards hyper-
IgE syndromes,?> Omenn syndrome,'” PSS-B,® and IPEX
syndrome.’ Eosinophilia is usually more marked in the
recessive variant of hyper-IgE syndrome, and progressive
lymphopenia is also observed. The absence of B cells is
a key finding for the diagnosis of Omenn syndrome. In
Wiskott-Aldrich syndrome,” prolidase deficiency,'? and IPEX
syndrome,’ thrombocytopenia, and occasionally lymphope-
nia are observed. With regards red blood cell parameters,
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hemolytic anemia is present in IPEX syndrome,’ Wiskott-
Aldrich syndrome,” and, to a lesser extent, hyper-IgE
syndromes.*> Hypochromic microcytic anemia is most char-
acteristic of prolidase deficiency, and here we should also
mention massive iminodipeptiduria along with elevated
iminodipeptides (with proline or hydroxyproline at the
carboxy-terminal end) as key laboratory findings pointing to

diagnosis.'? In turn, and very characteristically, in STAT5B
deficiency, we can find T cell lymphopenia along with low
levels of IGF1 and IGFBP3 and normal or elevated GH."°
Manifestations of atopy and allergy are characteristic of
AR hyper-IgE syndrome,?° Netherton syndrome, PSS-B, SAM,
and often Loeys-Dietz syndrome.”'® The most frequent
such manifestations are rhinitis and episodes of urticaria.

Gonadal dysfunction

RAST —

Pentasomy X

|
I N IS !

Moderate to severe
dermatitis and
elevated IgE

Eosinophilia

RAST +

Spongicotic
dermatitis, AD h){jper—lgE
abundant eosinophils Syndiome
Absence of B cells Omenn syndrome
Spongiotic
~ dermatitis, AR-AD hyper-IgE
abundant eosinophils syndrome

*Ichthyosiform

Autoantibodies

O

erythroderma PSS-B
*Histology (Table 1)

IPEX syndrome

-

IS N s N

Imidodipeptiduria LP

RAST - Marfanoid phenotype LDS
- J —
Multiple hemorrhages WAS
*Trichorrhexis
invaginata Netherton syndrome
*Histology (Table 1)
-~ —_———
Normal eosinophils RAST + Marfanoid phenotype LDS

Autoantibodies

*Palmoplantar
keratoderma SAM
*Histology (Table 1)

STAT5B deficiency

-

Suggested Diagnostic Algorithm for Clinical Diagnosis of Genodermatosis of Moderate-to-Severe Presentation and Ele-

vated IgE.
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In PSS-B, and above all in hyper-IgE syndrome, episodes of
anaphylaxis and angioedema have been reported. These may
be recurrent. In SAM, food allergies are usually particularly
severe.'® The radioallergosorbent test, an analytical tech-
nique that quantitatively determines specific IgE levels for a
range of allergens, is usually abnormal in all these entities,
particularly in the case of alimentary antigens, and more
frequently in individuals with atopic dermatitis.'®"® Patho-
logical radioallergosorbent test results are less common in
AD hyper-IgE syndrome than in the recessive form.'®?

Finally, we highlight other manifestations that do not fit
into the above categories and that might be useful in the
differential diagnosis.

The clinical picture in IPEX syndrome and STAT5B defi-
ciency is dominated by autoimmune phenomena.”'° In the
case of IPEX syndrome, type 1 diabetes mellitus, thy-
roid disease, and autoimmune enteropathy are almost
always present. In addition, hemolytic anemia, thrombo-
cytopenia, leukopenia, hepatitis, and tubular nephropathy
may also be present. In STAT5B deficiency, enteropathy,
thyroid disease, and lymphocytic interstitial pneumonitis
are the most characteristic. Autoimmune manifestations
also occur in Wiskott-Aldrich syndrome (in up to 40% of
patients),®” and hyper-IgE syndromes,*>?° above all in AR
forms; they are less common in AD forms.?’ Hemolytic ane-
mia, leukocytoclastic vasculitis, isolated cerebral vasculitis,
systemic small-vessel vasculitis, arthritis, and autoantibody-
mediated glomerulonephritis can be present in hyper-IgE
syndromes and Wiskott-Aldrich syndrome and, in the case
of Wiskott-Aldrich syndrome, inflammatory bowel disease
may also occur.®’” In hyper-IgE syndromes, isolated cases
associated with systemic lupus erythematosus and dermato-
myositis have also been reported.?° In addition, an increased
risk of cancer at any age has been documented for these
3 entities. Specifically, in AD hyper-IgE syndrome®?° and
Wiskott-Aldrich syndrome,®” lymphoproliferative diseases
predominate. In AR hyper-IgE syndrome,?° a higher risk ratio
has been reported with respect to the AD variant, and this
higher risk is also present for neoplasms of epithelial and
other origins.*

The appearance of neurological manifestation, such as
hemiplegia, encephalopathy, strokes, and facial paralysis
may point to AR hyper-IgE syndrome.* However, the delay
in psychomotor development, which may be very vari-
able, is mainly associated with pentasomy X'® and prolidase
deficiency.'?

A manifestation common to IPEX syndrome, STAT5B
deficiency, Netherton syndrome, and Omenn syndrome is
chronic diarrhea syndrome.>%'%"7 In the latter 2 entities,
hepatosplenomegaly and inflammatory adenopathies are
also often reported. The esophagus is affected more often
in SAM® in the form of eosinophilic esophagitis and gastro-
esophageal reflux.

From the cardiovascular point of view, it is important
to note that arterial aneurysms and episodes of aortic
dissection are characteristic of Loeys-Dietz syndrome.'
In more than 80% of cases of AD hyper-IgE syndrome,
peripheral, cerebral, and, to a lesser extent, coronary
vascular malformations are present.*> SAM is sometimes
associated with minor cardiac defects,® whereas cardio-
vascular abnormalities can be very varied in the case of
pentasomy X."’

With regards genital abnormalities, gonadal dysfunction
is only characteristic of pentasomy X'® although the external
genitals are normal.

Figure 1 shows a diagnostic algorithm based on labora-
tory results (presence of eosinophilia and abnormalities in
the radioallergosorbent test) and preliminary classification
of the patients to subsequently study the presence of other
findings that may guide clinical diagnosis for each of the
genetic disorders discussed.

In conclusion, this article aims to provide practical assis-
tance in the differential diagnosis of a child with refractory
eczema and elevated IgE. The medical history, physical
exploration, and laboratory results can guide us to the most
appropriate genetic study for a definitive molecular diag-
nosis. This will enable individualized treatment according
to the most recent evidence available for each of these
entities.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Acknowledgments

The authors would like to thank Dr. Azana Defez for his
support and guidance with the present study.

References

1. Blasco Morente G, Tercedor Sanchez J. Tratamiento sistémico
de la dermatitis atopica grave en la infancia. Cuando y como.
Piel. 2015;30:1-3.

2. Chu EY, Freeman AF, Jing H, Cowen EW, Davis J, Su HC, et al.
Cutaneous manifestations of DOCK8 deficiency syndrome. Arch
Dermatol. 2012;148:79-84.

3. Szczawinska-Poplonyk A, Kycler Z, Pietrucha B, Heropolitanska-
Pliszka E, Breborowicz A, Gerreth K. The hyperimmunoglobulin
E syndrome: Clinical manifestation diversity in primary immune
deficiency. Orphanet J Rare Dis. 2011;6:76.

4. Aydin SE, Kilic SS, Aytekin C, Kumar A, Porras O, Kainulainen
L, et al. DOCK8 deficiency: Clinical and immunological pheno-
type and treatment options - A review of 136 patients. J Clin
Immunol. 2015;35:189-98.

5. Farmand CS, Sundin M. Hyper-IgE syndromes: Recent advances
in pathogenesis, diagnostics and clinical care. Curr Opin Hema-
tol. 2015;22:12-22.

6. Samuelov L, Sprecher E. Peeling off the genetics of atopic
dermatitis-like congenital disorders. J Allergy Clin Immunol.
2014;134:808-15.

7. Albert MH, Notarangelo LD, Ochs HD. Clinical spectrum, patho-
physiology and treatment of the Wiskott-Aldrich syndrome. Curr
Opin Hematol. 2011;18:42-8.

8. Serra Guillén C, Torrelo A, Drake M, Armesto S, Fernandez-Llaca
H, Zambrano A. Sindrome de Netherton. Actas Dermosifiliogr.
2006;97:348-50.

9. Hannibal MC, Torgerson T. IPEX syndrome [actualizado 27 Ene
2011]. En: Pagon RA, Adam MP, Ardinger HH, et al., editors.
GeneReviews® [Internet]. Seattle (WA): University of Washing-
ton, Seattle; 1993-2015.

10. Cavallo M, Llugdar J, Lozano N, Pacoricona D, Lozano A. Inmun-
odeficiencia primaria con déficit del crecimiento: rol de la
STAT5b. CIMEL. 2006;11:96-100.


http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0105
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0110
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0115
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0120
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0125
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0130
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0135
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0140
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0150

124

C. Arjona Aguilera et al.

1.

12.

13.

14.

15.

Felgentreff K, Siepe M, Kotthoff S, von Kodolitsch Y, Schachtrup
K, Notarangelo LD, et al. Severe eczema and hyper-IgE in
Loeys-Dietz-syndrome. Contribution to new findings of immune
dysregulation in connective tissue disorders. Clin Immunol.
2014;150:43-50.

Hershkovitz T, Hassoun G, Indelman M, Shlush LI, Bergman R,
Pollack S, et al. A homozygous missense mutation in PEPD encod-
ing peptidase D causes prolidase deficiency associated with
hyper-IgE syndrome. Clin Exp Dermatol. 2006;31:435-40.
Hernandez-Martin A, Torrelo-Fernandez A, de Lucas-Laguna R,
Casco F, Gonzalez-Sarmiento R, Vega A, et al. | Jornada de
expertos en ictiosisJT Actas Dermosifiliogr. 2013;104:877-82.
Samuelov L, Sarig O, Harmon RM, Rapaport D, Ishida-Yamamoto
A, Isakov O, et al. Desmoglein 1 deficiency results in severe der-
matitis, multiple allergies and metabolic wasting. Nat Genet.
2013;45:1244-8.

Ling Y, Puel A. IL-17 and infections. Actas Dermosifiliogr.
2014;105:34-40.

17.

18.

19.

20.

. Tuano KS, Orange JS, Sullivan K, Cunningham-Rundles C, Bonilla

FA, Davis CM. Food allergy in patients with primary immunode-
ficiency diseases: Prevalence within the US Immunodeficiency
Network (USIDNET). J Allergy Clin Immunol. 2015;135:273-5.
Schwartz RA, Lin RY. Omenn Syndrome. En: Jyonouchi H, Windle
ML, Valacer DJ, editors. Medscape: Drugs and disease [Internet].
WebMD LLC1994-2015 [consultado 7 Nov 2014]. Disponible en:
http://emedicine.medscape.com/article/887687-overview.
Boeck A, Gfatter R, Braun F, Fritz B. Pentasomy X and hyper IgE
syndrome: Co-existence of two distinct genetic disorders. Eur J
Pediatr. 1999;158:723-6.

Boos AC, Hagl B, Schlesinger A, Halm BE, Ballenberger N,
Pinarci M, et al. Atopic dermatitis, STAT3- and DOCK8-hyper-
IgE syndromes differ in IgE-based sensitization pattern. Allergy.
2014;69:943-53.

Yong PF, Freeman AF, Engelhardt KR, Holland S, Puck JM, Grim-
bacher B. An update on the hyper-IgE syndromes. Arthritis Res
Ther. 2012;14:228.


http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0155
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0160
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0165
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0170
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0175
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0175
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0175
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0175
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0175
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0175
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0175
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0175
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0175
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0175
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0175
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0175
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0175
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0175
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0175
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0175
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0180
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0190
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0195
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200
http://refhub.elsevier.com/S1578-2190(16)00005-6/sbref0200

	Differential Diagnosis of Genetic Disorders Associated with Moderate to Severe Refractory Eczema and Elevated Immunoglobul...
	Conflicts of Interest
	Acknowledgments
	References


