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Objectives Netherton’s syndrome (NS) is a rare autosomal recessive condition, first
described in 1958, which involves a complex immunological dysfunction, ichthyosiform
dermatitis, and erythroderma, characteristic defects of the hair shaft and atopy. Recurrent

bacterial infection in the skin of patients with NS is frequent.
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Introduction

Netherton’s syndrome (NS) is a rare autosomal recessive
disease. Infants can present erythroderma at 1-6 weeks
after birth. The syndrome is characterized by congenital
ichthyosiform erythroderma, ichthyosis linearis circumflexa
(ILC)," “bamboo hair” (trichorrhexis invaginata [T1]), and
atopic diathesis with elevated immunoglobulin E (IgE).*

Bamboo hair, or TI, is characterized by the presence of
nodules along the follicular hair shaft in a ball and socket
pattern caused by the invagination of the distal hair shaft
in the cup formed by the proximal hair shaft. This invagi-
nation occurs at the site of a defect in the intermittent
keratinization of the hair cortex caused by the incomplete
conversion of sulfhydryl compounds (SH) in disulfide
bridges in the proteins of cortical fibers. This defect leads
to cortical softening, bulging, and a deformity that is
visually reminiscent of bamboo."

Ichthyosis linearis circumflexa is characterized by migra-
tory lesions with a double border caused by an influx of
dermal inflammatory cells that are captured and digested by
keratinocytes, resulting in the interruption of keratiniza-
tion."
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Methods This paper represents the first case report of leprosy and concurrent NS.
Discussion This case merits discussion among doctors in endemic and non-endemic
areas to evaluate the chronic use of systemic corticosteroids as a risk factor for leprosy.
The present patient came from an endemic area of leprosy and was treated chronically
with systemic corticosteroids for erythroderma. This treatment, along with the immunodefi-
ciency related to the syndrome and caused by a genetic mutation in SPINK5, may be a
facilitating factor for the infection.

Infants with NS are usually born with a generalized
erythroderma covered by fine, translucent scales, which
can be difficult to distinguish from other types of infantile
erythroderma, particularly other ichthyosiform erythro-
derma.?

Diagnosis of NS may be delayed because the pathog-
nomonic TI or ILC often does not become evident until
after the first year of life.* Patients may be wrongly diag-
nosed with congenital non-bullous ichthyosiform erythro-
derma, Leiner’s disease, or simply atopic eczema."

By contrast, leprosy occurs in response to the interac-
tion between humans and Mycobacterium leprae. It mani-
fests in a number of different ways, giving rise to various
forms of the disease which can be classified according to
either of the two main systems of classification: the
Madrid classification, and the Ridley and Jopling classifi-
cation.” Therefore, leprosy can be described as a mainly
cutaneous-neural disease, although damage to internal
organs, demonstrating its systemic nature, has been
observed. Such manifestations are closely linked to expo-
sure to M. leprae and specific immunodeficiency to the
agent, which is more pronounced in the multibacillary
form (lepromatous leprosy [LL]).’
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Case report

A 26-year-old man, born and resident in Eundpolis Bahia,
Brazil, presented at our department complaining of
redness, desquamation, and itching all over the body,
which had been present since childhood, especially in the
flexures. At the age of four years, the patient had been
underweight and had shown stunted growth. This status
continued throughout his childhood and teenage years,
which were characterized by periods of remission and
aggravation, respectively. Since the age of 15 years, the
patient had been using oral corticosteroids continuously,
in addition to intermittent etretinate and acitretin to con-
trol his erythroderma, which had been interpreted as a
defect of keratinization. He had been started on etretinate
before presenting at our department. Nowadays, he is
prescribed acitretin as production of etretinate has ceased.

The patient reported the progressive appearance of dis-
seminated papular and nodular skin lesions over the five
years prior to presentation. He reported no family mem-
bers with a similar clinical picture but described a cousin
with atopic dermatitis. It is of note that he lived in an
area endemic for leprosy.

Physical examination revealed that the subject was of
low weight and short stature for his age and displayed a
genu valgum-type bone deformity. Dermatological exami-
nation revealed numerous findings, including diffusely
affected skin that was erythrodermic and scaly with areas
of lichenification. Polycyclic plaques and erythema were
observed on the trunk (Fig. 1) and limbs, with peripheral

Figure 1 Polycyclic plaques and erythema on the trunk at
presentation
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scaling. Double-bordered peeling on the backs of the
hands was also observed (Fig. 2); this is a principal fea-
ture of ILC. Multiple erythematous papulonodular and
brown papulotuberous lesions were disseminated over the
body, mainly on the elbows, knees, buttocks, pubic area,
ears (Fig. 3), and face. Cushing’s syndrome was also diag-
nosed, particularly in the increased infiltration of the fore-
head and ears, as well as the loss of the lateral third of
the eyebrows. Scaling on the face and scalp in areas of
close-cut hair and occipital thinning was also observed.
Dermatoscopy revealed the widespread presence of
nodules along the hair shafts, and TI was diagnosed.
Optical microscopic examination identified a pattern rep-
resenting the invagination of the distal section and the

Figure 2 Double-bordered peeling is seen on the back of the
hand

Figure 3 Ear infiltration is characteristic of leprosy
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Figure 4 Microscopy shows the presence of nodules along
the hair shaft in a ball and socket pattern

cup-shaped dilation of the proximal section of the hair
shaft, confirming the diagnosis of TI (Fig. 4).

Laboratory tests were performed to obtain an accurate
diagnosis: histopathological findings in a skin biopsy from
an area of erythroderma were consistent with a psoriasi-
form dermatosis.

Histopathological examination of the papulonodular
lesions on the face (using Wade’s stain) revealed the pres-
ence of globi, which is characteristic of LL. This provisional
diagnosis was reinforced by findings of a bacilloscopy index
(BI) of 23.83 and globi in a lymph examination. Mycologi-
cal examination and cultures of the nails and scales from
the back of the hand revealed the presence of septate hyphae
and vpositivity for Trichophyton rubrum, respectively.
Other relevant laboratory findings were: serum basal corti-
sol (at 8.00 hours), o.1 pg/dl (normal range: 2—25 pg/dl);
serum growth hormone after exercise, 5.6 ng/ml (normal
range: <1o ng/ml); IgE total serum, 395.2 U/ml (normal
range at >15 years: <160 U/ml); differential percentage of
peripheral eosinophils, 25% (normal range: 1—7%); global
white blood cell count: 10,600 cellsyfmm? (normal range:
4800-10,800 cells/mm?); total serum protein, 8.8 g/dl (nor-
mal range: 6.1-7.9 g/dl); serum albumin, 4.0 g/dl (normal
range: 3.5—4.8 g/dl); and serum globulin, 4.8 g/dl (normal
range: 2.6-3.1 g/dl). Urine examination revealed protein-
uria. The patient was successfully treated with multi-drug
therapy according to the World Health Organization proto-
col for LL. The cutaneous aspects of NS were treated with
low-dose acitretin (1o mg/d) and improved greatly, in line
with a previous report.®

Discussion

The present patient demonstrated typical manifestations
of NS, TI (confirmed by dermoscopic optical microscopy),
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atopic diathesis accompanied by high levels of IgE, and
ILC. There have been reports of treating NS with oral ret-
inoids (etretinate and acitretin). The use of high doses can
cause the disease to accelerate, augmenting the fragility of
the skin. However, acitretin administered at a low dose
of 10 mg/d and etretinate 50 mg administered every other
day are helpful for patients with this condition.®”

The papulonodular lesions in the present patient were
consistent with clinical LL, a diagnosis that was corrobo-
rated by the presence of numerous globi and a BI of
>3.83.

In an endemic country such as Brazil, dermatologists
should be aware of the possibility of leprosy when faced
with cutaneous changes that are not characteristic of the
principal diagnosis. In our patient, leprosy was suspected
on the basis of nasal obstruction and the development of
diffuse infiltration of the skin and ear lobes.

Multibacillary leprosy is treated with multi-drug ther-
apy under a schedule that includes a supervised dose of
600 mg rifampicin, 300 mg clofazimine, and roo mg dap-
sone, and self-administered doses of 100 mg dapsone and
so mg clofazimine per day, to a total of 12 supervised
doses in <18 consecutive months. Subsequently, thalido-
mide and prednisone may be introduced into the thera-
peutic regimen in response to the development of a type
II reactional leprosy, or erythema nodosum leprosum, an
acute manifestation that occurs in leprosy patients more
frequently during treatment. The full clinical picture is
characterized by the sudden onset of generalized, painful,
erythematous subcutaneous nodules or erythematous
plaques, accompanied by impairment of the patient’s gen-
eral condition, fever, generalized lymphadenopathy, iritis,
iridocyclitis, neuritis, and arthritis, and acute visceral
manifestations. Thalidomide is used as it reduces the pro-
duction of tumor necrosis factor-a (TNF-a) by blocking
messenger RNA that controls the production of cytokines,
which may explain its effect in erythema nodosum
leprosum.

Our patient was underweight and of low height,
although tests revealed no alteration in his growth hor-
mones. However, basal cortisol was suppressed, and the
chronic use of corticosteroids, both topically and systemi-
cally, had contributed to his growth deficit and also to an
immunological depression, thereby increasing his vulnera-
bility to leprosy infection. This immunological depression
caused by systemic corticotherapy includes the inhibition
of macrophage function.® The other mechanism reflects
the deviation of the Thz response induced by corticother-
apy, which inhibits the production of interleukin-12
(IL-12) by macrophages and monocytes, thereby influenc-
ing the Th1/Th2 balance.®

Inhibition of IL-t2 secretion and of the expression of
its receptors on T lymphocytes and natural killer (NK)
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lymphocytes favors IL-4 production. IL-12 is a strong
stimulator of interferon-y (IFN-y) synthesis and an inhibi-
tor of IL-4 secretion.® In LL, IL-4 is augmented; hence
corticotherapy in high doses may play a role in the immu-
nopathological mechanism of LL.”

To our knowledge, this is the first report to describe
the presence of both LL and NS in one patient.

The infection with M. leprae may have been facilitated
by the chronic use of corticosteroids. In general, an
increased predisposition to bacterial infection is associated
with the pathogenesis of NS; a previous study has pro-
posed that a genetic mutation in SPINK5 may result in
insufficient LEKTI at the mRNA level, which may, in turn,
lead to the premature activation of the stratum corneum
tryptic enzyme, causing the premature degradation of cor-
neodesmosomes, flaking, and premature thinning of the
stratum corneum.’® In addition, serine proteases can also
convert the stratum corneum IL-1 from an inactive to an
active form,™ causing severe inflammation. The role of
proteases in NS has been reinforced by the discovery of the
aberrant expression of other proteins, especially transglu-
taminases 1 and 3, which probably contributes to the
impaired epidermal barrier in this syndrome.**

The role of a SPINK5 mutation in the pathogenesis of
the disease was suggested by the finding of high electro-
lyte activity in the stratum corneum in patients with NS,
as well as a defect in the barrier to the passage of sub-
stances and microorganisms, a role also played by the
stratum corneum.”? It should be remembered that leprosy
is most commonly spread through direct inoculation that
occurs through the nasal mucosa and, exceptionally,
through breaks in the skin surface. The mucosa and epi-
dermis are the two sites affected by the failure of LEKTI
that occurs in the syndrome under review and may result
in a predisposition to eventual infection by M. leprae.

From an immunological standpoint, high serum IgE
levels in many patients with NS may point to a dysfunc-
tion in T cells or suggest a link,” as seen in cases of atopic
dermatitis. An atopic condition is common in NS; in a
study by Greene and Muller of 43 patients with this syn-
drome, 28 reported atopic manifestations.™* Findings in
our patient confirm the high incidence of atopy as part of
the syndrome as he presented with eczema, itching, and
peripheral hypereosinophilia accompanied by increased
serum total IgE.

In turn, the T cell dysfunction present in the syndrome
is associated with the depression of cellular immunity and
therefore the reduced resistance to infection by M. leprae
(i.e. the ability of macrophages to lyze the bacillus). At
the lepromatous pole, the Th2 cell response prevails
through the release of IL-4, IL-6, and IL-to, which
decrease macrophage activation and stimulate B lympho-
cytes and mast cells.” The release of IL-4 as part of the
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Thz cell response is closely involved in the production of
IgE and the differentiation and activation of eosinophils,
which are involved in the mediation of cell damage in
cases of atopic eczema. This leads to the maintenance of
the immunopathological mechanism that causes the skin
damage associated with the syndrome.

Leprosy also has a strong genetic component; recently,
a leprosy susceptibility locus to chromosome 6 region
q25-q26 was mapped.” Another study using different
ethnic backgrounds (Vietnamese and Brazilian subjects)
identified specific variants of the 5 region of PACRG and
PARK2 as worldwide risk factors for leprosy.'® This
research revealed a significant association between leprosy
and 17 markers located in a block of 8o kilobases over-
lapping the 50 regulatory region shared by the Parkin-
son’s disease gene PARK2 and the co-regulated gene
PACRG. Possession of as few as two of the 17 risk alleles
was highly predictive for leprosy.*® This was confirmed in
a sample of 975 unrelated leprosy cases and controls
from Brazil in whom the same alleles were strongly asso-
ciated with leprosy."® Both genes are expressed in varying
degrees in different tissues, including Schwann cells and
monocyte-derived macrophages. As skin macrophages and
Schwann cells are the primary host cells for M. leprae,
these results suggest that ubiquitin-mediated proteolysis, a
biochemical pathway that has so far received little atten-
tion in the study of leprosy pathogenesis, plays an impor-
tant function in the control of M. leprae infection."”
Ubiquitination is a very general regulatory process for
proteins, including those involved in the immune sys-
tem."” Although NS and leprosy both present genetic
components, it is important to note that NS has a differ-
ent gene locus localized on chromosome 5q32."

Another immunogenetic aspect which involves leprosy
is the Mendelian susceptibility to mycobacterial disease
(MSMD). Disease-causing mutations have been found in
five autosomal (IFNGR1, IFNGR2, STAT1, IL12B, and
IL12RBr1) and one X-linked (NEMO) gene.” These
genes are physiologically related because their products
are involved in IL-12/IL-23-dependent, IFN-y-mediated
immunity. IFN-y is a cytokine produced by NK and T
lymphocytes that binds to a heterodimeric ubiquitous
receptor.”® As noted, NS is not caused by mutations in
these genes, but the possibility of a T cell dysfunction in
NS*™ may influence IFN-y production and consequently
affect the production of IL-12. As IL-12 deficiency is prin-
cipally associated with infectious diseases caused by

mycobacteria,™®

we suspect that these patients are more
susceptible to leprosy, whether the deficiency is geneti-
cally determined or induced by the use of systemic
corticosteroids.

In conclusion, the concurrent presentation of both

diseases (NS and LL) in the same patient warrants
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attention. This represents the first case report to describe
the development of LL in a patient with NS. This compli-
cation should be kept in mind as it may have disastrous
effects in the course of the syndrome as a result of possi-
ble motor limitations and neural complications in the
long term and reactional states of leprosy. Although spec-
ulative, this coincidence of NS and LL may justify the
continuation of genetic studies with respect to the muta-
tion and the association of SPINKj5 with mycobacterial
infectious diseases (such as leprosy).
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