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Neonatal ichthyosis and sclerosing cholangitis (NISCH) 
 syndrome with a novel Claudin-1 (CLDN1) mutation:  
A report from India
Dear Editor,

Mutations in the Claudin-1 (CLDN1, Gene ID: 9076 ) gene 
are known to result in the autosomal-recessive neonatal ich-
thyosis-sclerosing cholangitis (NISCH) syndrome (OMIM: 
607626).1 The long-term prognosis depends on the severity 
of the liver disease, which is partly dependent on the mutation 
present.2 Other ichthyoses with neonatal cholestasis include 
arthrogryposis-renal dysfunction-cholestasis (ARC) syn-
drome, type 2 Gaucher’s disease, and MEDNIK syndrome 
(mental retardation, enteropathy, deafness, neuropathy, ich-
thyosis and keratodermia).3

An 8-year-old boy, born of a non-consanguineous marriage, 
in Kerala (India), presented with dry, scaly skin, itching and 
poor growth of scalp hair since birth. He had cholestasis in 
the neonatal period, which resolved spontaneously in infancy. 
There was no history of similar illnesses or infant deaths in 
the family.

On examination, generalised ichthyosis was noted with medi-
um-sized, dark-brown, adherent scales [Figures 1 and 2]. The 
central aspect of the face, cubital fossae, popliteal fossae, 
axillae, palms, soles and nails were spared. The pinnae, neck 
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Figure 1: Diffuse scaling over the trunk and 
upper limbs. Large ears were also present.

Figure 2: Dark-brown, adherent 
scales over the forearm with relative 
sparing of the cubital fossa.

Figure 3: Hypoplastic dental enamel.

and pre-auricular area were affected. The scalp hair was short 
and wiry. Eyebrows, eyelashes and body hair were sparse. 
Dental enamel was hypoplastic [Figure 3]. The face was 
elongated with a pear-shaped nose, a bulbous nose-tip and 
large ears. There was no erythema, ectropion or eclabium. 
There was no delay in growth, hearing defects, ocular defects 
or cryptorchidism.

Ultrasound examination of the abdomen showed course 
echotexture of the liver. Liver size, biliary radicals, the 
common bile duct and portal veins were normal. No leuco-
cyte vacuoles were present in a peripheral smear examina-
tion. A skin biopsy revealed acanthosis, hyperkeratosis and 
mild hypogranulosis, but no keratinocyte vacuoles. Liver 
function tests, TSH and blood sugars were normal. Informed 
written consent was obtained from the father for genetic 
testing. An exome-sequencing (MedGenome Labs Ltd., 
Bangalore) revealed a homozygous single-base-pair deletion 
in Exon 1 of the CLDN1 gene (NM_021101.5:c.141del), 
causing a frameshift and premature truncation of the clau-
din-1 protein downstream to codon 47 (p.Tyr47Ter). The 
variant was detected at a sequencing depth of 122x and 
deletion of a guanidine nucleotide was seen in all reads at 
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the chromosomal coordinate chr3:190322066 [Figure 4]. 
In silico analysis done using Mutation Taster reported the 
mutation as damaging. In addition, premature protein trun-
cation and loss of function are known disease mechanisms in 
NISCH syndrome.2,4,5 This variant is not reported in gnomAD 
and gnomAD databases. This is a novel nucleotide change. A 
different nucleotide change, resulting in a similar nonsense 
change at the protein level (Y47X) has been documented in 
the ClinVar database [VCV001322095.4]. Sanger validation 
of the mutation in the patient and genetic testing of the par-
ents were not done because of financial constraints.

Claudin-1 is a component of tight junctions in both the epi-
dermis and bile ducts. Defective tight junctions result in the 
loss of the barrier function of the epidermis. In the liver, leak-
age of bile from the biliary canaliculi leads to inflammation, 
fibrosis and obliteration of the bile ducts.2

Cases of NISCH syndrome with confirmed CLDN1 muta-
tions have been reported in Morocco (c.200_201delTT), 
Switzerland (c.358delG), Turkey (c.181C>T, p.Gln61X), 
Iran (c.578C>A, p.Tyr159Ter) and India (p.Tyr47Ter). All of 
these mutations result in a truncated protein.2,4

Severe liver disease has not been reported with “Swiss” or 
“Turkish” mutations. In individuals with the “Moroccan” 
mutation, extremely variable outcomes were described, even 
within the same family. Some individuals had persistent 
cholestasis and portal hypertension with/without liver failure, 
eventually needing a liver transplant in the first/second decade. 
In others, the cholestasis was transient and resolved, leaving 
normal liver function.2,5 In the single case reported from India 
with a confirmed mutation, cholestasis resolved in infancy.4

This is the second case of NISCH with a confirmed CLDN1 
mutation from India.4 The mutation detected in our patient 
has not been reported previously. We report this case to high-
light the novel mutation and its clinical outcome.

In view of the variable severity of the hepatic disease, gen-
otype-phenotype correlations are important to provide 
accurate prognostication for affected families. Because of 
financial constraints in genetic testing, cases of NISCH in 
India may be attributed to non-syndromic ichthyoses, espe-
cially when cholestasis is transient. However, it is possible 
that other family members may have ichthyosis with signifi-
cant liver disease, as phenotypic variation has been reported 
within families.

Pruritus has been reported infrequently in NISCH and has 
been attributed to cholestasis.5 However, our patient had sig-
nificant pruritus at the age of 8 years without any residual 
liver disease. The pruritus is probably due to the epidermal 
barrier defect itself, resulting from defective tight junctions.
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Figure 4: Integrated genome viewer image for the base-pair deletion in Exon 1 of the CLDN1 gene (c.141del).
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Lucio phenomenon: A case report
Dear Editor,

Lucio phenomenon is a rare reactional state seen peculiarly in 
the pure and primitive untreated diffuse form of lepromatous 
leprosy. It is a life-threatening medical emergency commonly 
found in Mexico and Costa Rica but relatively rare in the 
rest of the world. This has also been reported in South Asian 
countries, and there are only a few case reports from India.1 It 
is characterised by vascular thrombosis and invasion of blood 
vessel walls by leprosy bacilli, causing extensive skin ulcers.

A 35-year-old man presented to the dermatology outpatient 
with multiple haemorrhagic bullae of size ranging from 
1 × 2 cm to 5 × 6 cm involving both the upper and lower 
limbs for 2-3 days. He complained of swelling and black-
ening of both fingertips and toes, slippage of the chappals, 
and decreased and tingling sensations on both extremities for 
one week. There was history of two episodes of erythema on 
the face, falling of objects from hands six-months back and 
one episode of epistaxis in the past three months. There was 
no history of leprosy among the family members or in the 
neighbourhood. Cutaneous examination revealed multiple, 
widespread, necrotising, haemorrhagic bullae and purpu-
ric lesions on the ears, buttocks, and all limbs. Patient had 
diffuse facial infiltration with tense and shiny skin [Figures 
1a and 1b]. and bilateral superciliary madarosis. Ear infiltra-
tion was present, with a few nodular lesions on the pinna. A 
single stellate necrotic plaque of size 1 × 2 cm was present 
on the left knee. A few hypopigmented patches of approxi-
mately 1 × 2 cm to 3 × 4 cm were present on the trunk. Pitting 
oedema with shiny, xerotic skin was seen on both lower 

limbs. Sensory examination showed symmetrical hypoesthe-
sia on both distal extremities. Nerve examination revealed 
thickened and non-tender ulnar and superficial radial cuta-
neous nerves. Motor examination revealed weakness of the 
palmar interossei of both the hands. Arterial pulses were nor-
mally palpable in all the four limbs. Routine haematological 
and biochemical investigations were within normal limits. 
D-dimer was elevated at 1805 ng/ml (D-Dimer normal range 
220 to 500 ng/ml). Fibrinogen was 549.7 mg/dl (Fibrinogen 
Normal range 200 to 400 mg/dl). Anti-phospholipid anti-
body IgG and IgM were negative. Slit skin smear from ear-
lobes, eyebrows and hypopigmented lesions revealed plenty 
of uniformly stained acid-fast bacilli arranged singly and in 
globi [Figure 2a]. Fite-Faraco stain showed plenty of intra-
cellular and extracellular lepra bacilli lying singly and in 
cigar bundles [Figure 2b]. Histopathological examination 
showed epidermal thinning with artefactual separation at der-
mo-epidermal junction. Dermis showed moderate to intense 
pan-dermal nodular perivascular infiltrate along with throm-
bosed vessels with predominantly lymphocytic infiltrate, 
necrotic debris and extravasation of RBCs with endothelial 
proliferation [Figure 3a]. Focal destruction of the vessel wall 
was also seen [Figure 3b]. Based on the clinical and histo-
pathological findings, a diagnosis of Lucio phenomenon was 
made. He was treated with multibacillary antileprosy therapy, 
injectable corticosteroids in tapering doses, injection heparin 
5000 IU subcutaneously twice a day for five days for severe 
haemorrhagic blisters as advised by the vascular surgeon, and 
antibiotics. He is on regular follow-up, with gradual improve-
ment of the lesions.
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