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Harlequin Ichthyosis is a very rare and severe genetic disorder of the group of congenital
keratinization disorders that is inherited as an autosomal recessive trait and is caused by
a mutation in the ABCA12 gene. This mutation causes a defect in epidermal lipid
transport and, as a result, disruption of the skin lipid barrier. Affected infants are born
with very thick, cracked skin and armor-like horny plates, with ectropion, eclampsia and
limited limb movement, and are at high risk of dehydration, infection and temperature
disorders due to damage to the skin barrier. The diagnosis of the disease is mainly clinical
and is confirmed by genetic studies to identify ABCA12 mutations. In carrier families,
prenatal diagnosis is possible with amniocentesis or placental villi sampling. Supportive
care in the neonatal intensive care unit (NICU), including fluid balance, infection
prevention, use of emollients, and systemic retinoid therapy, has improved survival and
quality of life.

Despite the lack of a definitive cure, recent advances in molecular genetics and neonatal
care have provided new hope for these patients. A detailed understanding of the
relationship between genotype and phenotype will pave the way for the development of
targeted and gene-based therapies in the future
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Introduction

Harlequin ichthyosis (HI) is a very rare and severe
disorder of skin keratinization that is inherited in an
autosomal recessive manner and is associated with
severe thickening of the stratum corneum and
breakdown of the skin barrier in newborns [,
Although survival in these patients was very poor in
the past, advances in neonatal care, infection
management, and the introduction of early systemic
retinoids have led to a significant improvement in the
prognosis in some patients 1,

The aim of this review is to provide a comprehensive
and up-to-date review of the definition, etiology,
clinical manifestations, diagnosis, treatment, and
prognosis of harlequin ichthyosis. It is hoped that this
review can serve as a starting point for researchers and
related specialists such as dermatologists and
geneticists to expand the existing knowledge to
improve the diagnosis, care, and quality of life of
sufferers.

Definition

Harlequin ichthyosis is a very rare and severe genetic
disorder of the group of disorders of keratinization of
the skin (ARCI) that is associated with very early onset
and an extremely distinctive skin appearance in
infants. The main cause of the disease is double
mutations (homozygous or compound heterozygous)
in the ABCA12 gene. This gene is responsible for the
production of a lipid carrier protein of the ATP-
Binding Cassette family that is required for the
transport of lipids into the stratum corneum and the
formation of the lipid barrier. Most severe cases
(classic HI) are associated with termination or deletion
mutations in ABCA12. Loss-of-function mutations in
the ABCA12 gene are known to be the main cause of
this disease; this gene is responsible for the transport
and transfer of lipids in the lamellar granules of
epidermal keratinocytes and its defect leads to
disruption of the structure and function of the skin
lipid barrier 1,

Etiology:

From a dermatological perspective

From a dermatological perspective, the central point is
that HI represents a structural-functional breakdown
of the skin barrier rather than simply a “keratinization
problem.” Reduction or absence of ABCA12 results in
reduced lipid load and abnormalities in the lamellar
morphology of granules; as a result, corneocyte
adhesion and the microstructure of the stratum
corneum are disrupted, resulting in the formation of
thick, scaly plates. Histological studies and genetic
models have shown that this disorder not only alters
lipid composition but also alters the process of
keratinocyte differentiation, which explains symptoms
such as eyelid ectropion, lip extroversion, and limb
movement restriction. This perspective contributes to
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a better understanding of the relationship between the
type of mutation (truncating vs missense) and clinical
severity 21,

From a neonatological perspective

For neonates, the failure to form a lipid barrier leads
to rapid systemic consequences. These include rapid
dehydration, severe electrolyte loss, increased risk of
secondary infection (microbial penetration through a
compromised barrier), impaired core temperature
regulation, and in some cases respiratory restriction
due to cortical rigidity of the face and chest. From a
neonatological perspective, this means that the
molecular etiology (lack of ABCA12 function) has a
direct clinical translation that requires immediate care
in the NICU to maintain hydration, control
temperature, prevent and treat infection, and provide
appropriate nutritional and respiratory support; thus,
the molecular etiology directly determines clinical
management. Early use of systemic retinoids has
helped to break up corneal plaques in some cases and
facilitate survival, although the treatment decision
should be made according to the infant's systemic
status and the type of mutation [,

From a genetic perspective

From a molecular genetic perspective, HI is an
autosomal recessive disease. Carrier couples each
carry one defective allele and have a 25% risk of
having an affected child. The spectrum of ABCA12
mutations is broad and can include terminating
mutations, deletions, and single mutations. Data show
that truncating mutations in both alleles are often
associated with the classic and severe HI phenotype;
Compound-Heterozygous or Missense-Rich states
may produce milder phenotypes (discordance between
genotype and phenotype). Molecular diagnosis
(Sequencing/NGS Panel/WES) is essential to confirm
the diagnosis and provide genetic counseling, as well
as for prenatal diagnosis or early fetal diagnosis in
high-risk pregnancies. Recent reports have also
described cases of attenuated and phenotypic
segregation, highlighting the importance of accurate
genotypic analysis 1.

Clinical manifestations:

The newborn is covered with thick, septate or
“armored” plaques with deep fissures between the
horny plates (Figure 1) [,

Ectropion (inverted eyelids), eclabium (pouting lips),
contracture deformities of the limbs, and impaired
breathing/swallowing may be seen, indicating that
these infants have severe respiratory, feeding, and
thermoregulation disorders, and are at risk of severe
infections and dehydration; a point of great importance
from a neonatological and intensive care perspective
(Figure 2) &1,
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Due to the defective skin barrier, these infants are also
at  high risk of dehydration, impaired
thermoregulation, and secondary infections [,

The skin of the palms and soles is often severely
thickened in HI, with swelling and limitation of
movement of the extremities. This manifestation is an
important part of the disease phenotype. In patients
who have passed the neonatal period, the clinical
pattern may change from armor plates to a state with
thicker scales and widespread erythema. This picture
shows the condition after passing through the acute
phase (Figure 3). The images of the extremities (arms,
legs) with thick plaques, swelling and sometimes
contractures show that the effect of HI is not only
cutaneous, but that the disease also has destructive
functional effects. Figure 4 is a schematic or
microscopic comparison of lipid transport in healthy
and HI-affected skin, showing that in healthy skin,
lamellar granules deliver lipid content to the
intercellular space, but in HI due to ABCAIl2
deficiency this process is impaired [,

Harlequin ichthyosis
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Figure 2. Clinical presentation in Harlequin ichthyosis

Sarem Journal of Medical Research

" -
[

\\\\ / ; ‘;

-

Figure 3. Skin complications and organ involvement in harlequin
ichthyosis

parakeratosis

7] =
hyperkeratosis

Iregular
acanthosi

Figure 4. Microscopic view of the skin in harlequin ichthyosis

Diagnosis:

The initial diagnosis is usually clinical and at birth;
molecular confirmation is by sequencing or analysis of
ABCA12 mutations 121, HI is often seen in newborns
with a very characteristic and severe clinical picture
(thick and armored plaques, deep gaps between the
horny plates, ectropion, eclabium, limb limitation) for
which clinical examination is sufficient to suggest the
diagnosis. Initial investigations should be performed
quickly because the condition of the newborn may be
critical (dehydration, infection, respiratory distress) [©1.
Sometimes mRNA sampling from hair follicles or
epidermal cells has also been used for genetic analysis
Bl In high-risk pregnancies, prenatal diagnostic
methods (targeted ultrasonography and fetal genetic
testing) can help with early diagnosis [, In high-risk
pregnancies (e.g., carriers or a history of affected
children), 2D or 3D ultrasound can be used in the
second trimester to detect physical signs such as fetal
skin lesions, preocular cysts, hypoechoic amniotic
fluid, and organ restriction Bl. Confirmation of the
diagnosis of HI is achieved by genetic testing for
mutations in the ABCA12 gene; this is the most
accurate way to diagnose [, Early diagnosis is also
possible by amniocentesis or chorionic villus sampling
(CVvS) followed by genetic testing for ABCA12
mutations I, Although skin biopsy alone is usually not
sufficient to diagnose Hl, histological findings include
severe thickening of the stratum corneum
(hyperkeratosis), parakeratosis, and thickening of the
granular layer ©1,
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Differential diagnoses (Table 1):

In diagnosing HlI, it is essential to consider other
similar conditions to make an appropriate distinction.
Some of the most important differential diagnoses
include:

» Lamellar Ichthyosis and Congenital Ichthyosiform
Erythroderma (both ARCI group) are usually
associated with collodion membrane or erythroderma
at birth, but do not have the severity and appearance of
thick armored plates of HI 110,

* Restrictive Dermopathy; a rare disorder with short
survival and severe skin features that may be confused
with HI 1201,

* Netherton Syndrome; includes ichthyosis with hair
fragility and immunodeficiency, thus differentiating it
from HI [,

» Sjogren—Larsson Syndrome; a combination of
ichthyosis, neurologic confusion, and other metabolic
disorders and may show extensive scaling but does not
have the HI phenotype [,

* Gaucher Disease; the severe form may present as a

“collodion baby” but with different systemic features
[12]

Table 1. Differential diagnoses of harlequin ichthyosis
d pregnancy history, the initial clinical diagnosis was intra-
abdominal hemorrhage secondary to a ruptured ectopic pregnancy.

. Main Key diagnostic | Differentiati
Disease features findings on from HI
Newborn
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Ichthyosis membrane ALOX12B or plagues and
(L thin brown- TGM1 gene deep fissures
gray scales
. Diffuse
I(é E?r?egslit?; desquamati | Mutation in the ’(\elcotrscfvi?)rr?
b on with ABCAI12, .
milder NIPAL4 .
Erythroder ! restricted
ma (CIE) erytrl;r;der CERS3 genes. movement
Vo
Restrictive skin. severe Mutation in the stretched
Dermopath Iim'itation ZMPSTE24 skin versus
y (RD) of gene thick skin in
HI
movement
de?zf;r?\eati Presence of
Netherton qua . bamboo hair
Syndrome on, b_r L3 DB e and allergies
hair, SPINKS5 gene
(NS) . are
increased Lo
distinctive
IgE
Ichthyosis
Sﬂggsge;; with mental | Mutation inthe | Neurological
Syndrome retardation ALDH3A2 signs are
y(SLS) and gene absent in HI
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Thickened,
Ga}ucher collodion- Significant
Disease - - Decreased .
like skin, 8 systemic and
Type 2 ith glucocerebrosid logical
(Neonatal with ase neurologica
neurologica dysfunction
Form) i
| deficit
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Treatment and management:

Definitive genetic therapy is not yet widely available
in practice; supportive care in the NICU, including
fluid and electrolyte maintenance, temperature
control, skin care (emollients, protective dressings),
and infection control, is essential M.  Early
introduction of systemic retinoids, such as acitretin, in
recent decades has been associated with improved
survival in some patients, although response and risks

depend on the type of mutation and clinical condition
1]

Conclusion:

Harlequin ichthyosis (clown fetus) is one of the rarest
and most severe genetic skin disorders caused by
mutations in the ABCA12 gene, leading to a serious
defect in the formation of the skin lipid barrier. This
molecular defect causes a set of severe clinical
symptoms, including extensive skin thickening, the
formation of armor-plated plaques, ectropion,
eclabium, limb movement restriction, and an increased
risk of infection and dehydration.

Despite the very serious nature of the disease, recent
advances in neonatal care, genetic diagnosis, and
systemic retinoid treatments have significantly
increased the survival and quality of life of patients.
Accurate identification of the type of ABCA12 gene
mutations and their relationship to the clinical
phenotype plays a significant role in improving
treatment strategies and genetic counseling.

Early diagnosis, whether through clinical and genetic
screening after birth or prenatal diagnosis in high-risk
families, is of particular importance in reducing
mortality and preventing new cases. Given the
complex nature of this disease, multidisciplinary
collaboration between dermatologists, neonatologists,
geneticists, and critical care specialists is essential to
provide effective supportive care and open new
avenues of research for gene and targeted therapies.
The future of managing these patients will depend on
the integration of molecular knowledge, meticulous
clinical care, and the development of new technologies
in genetics and pharmacology.
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