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1 | INTRODUCTION

Linear childhood discoid lupus erythematosus (DLE) is a rare variant
of DLE with a linear distribution that preferentially occurs on the
face and scalp of children. It progresses to systemic lupus erythe-
matosus less frequently than other types of DLE. We report a rare
case of this entity distributed on the left arm and discuss differences
between reported cases with DLE on the face and those with limb

and trunk involvement.

2 | CASE PRESENTATION

A 7-year-old Japanese boy visited our hospital because of a 4-
year history of linearly distributed skin lesions on his left arm.
There were no related symptoms. A history of preceding trauma
and excessive ultraviolet exposure were not elicited from the
medical interview. His mother was suspected to have undif-
ferentiated connective tissue disease. On examination, several
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bean-to-thumb-sized brownish scaly and/or atrophic erythema-
tous patches were located linearly from the left shoulder to the left
forearm, following a Blaschko's line (Figure 1A,B). Laboratory tests
showed a slight elevation in aminotransferases. The serum level of
anti-single-stranded DNA (ssDNA) antibodies was slightly elevated
at 12.2 U/ml (cut-off level, 7 U/ml), while other lupus-related au-
toantibodies were all negative. After written informed consent
was obtained, skin biopsy was performed from the edge of the
skin lesion. Histopathological examination revealed liquefaction
degeneration with apoptotic keratinocytes in the epidermal basal
layer, follicular keratotic plugs in the epidermis, perivascular and
periadnexal infiltration of lymphocytes, and mucin deposition over
the whole dermis (Figure 1C-E). Direct and indirect immunofluo-
rescence tests yielded negative results. The patient was diagnosed
with linear childhood DLE and treated with topical corticosteroids
and tacrolimus. During the 3-year follow-up period, his lesions re-
mained stable, and he showed no systemic symptoms. The serum
levels of aminotransferases and anti-ssDNA antibody decreased to
normal.
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FIGURE 1 Clinical features and histopathological findings. (A) Several small brownish erythema located linearly along Blaschko's line,
on the internal side of his left upper arm. (B) Each skin lesion had fine scales on the surface with central atrophy. (C) Moderate atrophy
with some follicular plugging in the epidermis. Perivascular and periadnexal lymphocytes infiltration in the superficial to deep dermis
(hematoxylin and eosin [H&E] staining, original magnification x40). (D) Liquefaction degeneration with apoptotic keratinocytes and
incontinentia pigmenti histologica in the epidermal basal layer (HE staining, original magnification x200). (E) Mucin deposition in the dermis

(Alcian blue staining, original magnification x200)

3 | DISCUSSION

Based on linear distribution along Blaschko's line, lichen striatus (LS),
linear lichen planus (LLP), and linear morphea should be considered
as differential diagnoses.

Specific histological characteristics of DLE include vacuolar
changes in the basal layer, slight hyperkeratosis, and a thickened
basement membrane in the epidermis. Lymphocytic infiltration can
be observed in the perivascular and periadnexal areas in the superfi-
cial to deep dermis. Mucin deposition in the dermis is also a charac-
teristic of DLE. In some cases, a positive direct immunofluorescence
(DIF) test may help diagnosis; however, it has been reported that
20% of the childhood DLE cases have a negative DIF test.! Although
the DIF test was negative in our case, other histopathological find-
ings and the persistent clinical course strongly supported the diag-
nosis of linear childhood DLE.

Lichen striatus is a self-limiting inflammatory dermatitis that
occurs primarily in children. Skin lesions are characterized by 1- to
3-mm erythematous papules with fine scales on their edges, which
usually appear along an extremity.2 Histopathology of LS shows
moderate acanthosis, focal spongiosis and parakeratosis, and li-
chenoid infiltrate of lymphocytes and histiocytes in the papillary

dermis and around the sweet gland.® Importantly, LS lacks follicular
plugging, basement membrane thickening, and dermal mucin depo-
sition. Although it is difficult to differentiate LS from DLE, LS re-
solves by itself in a short period, which can be helpful in making the
diagnosis.

Linear lichen planus usually affects the hair-bearing area in
adults.* The morphology is characterized by polygonal, violaceous
papules.5 Histopathological findings in LLP are lichenoid reactions
composed of dense band-like infiltration of lymphocytes just below
the dermal-epidermal junction, accompanied by acanthosis with a
saw-tooth appearance and wedge-shaped hypergranulosis. LLP
lacks periadnexal lymphocyte infiltration, basement membrane
thickening, and dermal mucin deposition.

Linear morphea is demarcated by marked fibrosis with broad col-
lagen fibers. Given the inflammatory lymphocytic infiltration in the
dermis and vacuolar change along the dermo-epidermal junction in
its early stage, it occasionally results in a misdiagnosis of concom-
itant morphea and DLE or sclerodermiform linear cutaneous lupus
erythematosus.

Blaschko's lines were firstly described by Alfred Blaschko in
1910. Blaschko's lines represent the pathways of epidermal cell
migration and proliferation during fetal development. Epidermal
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genetic mosaicism due to somatic mutations potentially results in an
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acquired blaschkitis (skin inflammation on Blaschko's lines) triggered
by external stimuli. This mechanism is believed to underlie the onset
and/or exacerbation of polygenic skin diseases along Blaschko's
lines.

Discoid lupus erythematosus is relatively rare in children.
Approximately 2% of DLE develops in children under the age of
10 years. Generally, children with DLE progress to systemic lupus
erythematosus (SLE).” Notably, linear childhood DLE progresses
to SLE less frequently than other types of childhood DLE.! DLE is
caused by a combination of genetic and environmental factors that
are partly shared with SLE. In linear childhood DLE, however, the

local disease factors associated with genetic mosaicism, including

TABLE 1 Literature review

Age at onset

References (years)/gender ANA

1978 Umbert P and Winkelmann 7/female -
RK®

1998 Abe M et al.! 3/female +
1998 Abe M et al. 11/female -
1999 Green JJ and Baker DJ? 7/male +
2001 Choi JCetal’ 6/female -
2001 Davies MG and Newman P*° 10/female -
2001 Lee MW et al.* 4/male -
2002 Requena C et al.® 3/male -
2007 Engelman DE et al.? 6/female -
2008 JuliaM et al.!? 13/female -
2011 Daldon PEC and Lage R*? 15/male +
2011 Imhof L et al.® 15/female -
2011 Kawachi Y et al.* 4/female -
2013 Aiyama A et al.’® 11/male +
2015 Frances L et al.® 1.5/female -
2015 Ma H et al.” 13/female -
2016 JinHetal® 12/male -
2016 JinHetal® 12/female -
2016 JinH etal® 14/male
2016 Marinho AK et al.'? 9/female
2017 Campos-Munoz L et al.?° 11/female -
2020 Liu W et al.? 12/female -
2020 Liu W et al.2 16/male -
2020 Yadav D et al.?? 6/male
2020 Niki M et al.?® 12/female
2020 Perez-Bernal J et al.?* 15/male -
2020 Lim D etal.?® 12/female -
2020 Lim D etal.?® 15/male -
2020 This report 7/male -

altered production of cytokines, chemokines, and other molecules
from affected cells, seem to contribute to DLE development even
in the absence of systemic predisposition to autoimmune diseases,
partly accounting for the less frequent rate of progression to SLE.
The development of DLE is presumed to be triggered by external
stimuli, including trauma and sunlight exposure. Considering this, it
is plausible that a higher frequency of sunlight exposure can explain
the fact that the face is the main affected site of DLE, rather than
the extremities and trunk, which are usually covered by clothes. The
mechanism by which sunlight exposure induces DLE remains to be
investigated. However, keratinocytes show enhanced cytotoxicity
from ultraviolet radiation in cutaneous lupus erythematosus (LE).®
Moreover, several inflammatory cytokines, including CXCL9, CXCL10,

Specific Direct Systemic
antibodies IF Localization involvement
- + Arm -
= 4 Face =
- - Face, neck -
= N/A Face, trunk -
- N/A Face -
= N/A Face =
- + Face -
= N/A Face, neck -
- - Trunk -
- - Arm, buttock -
- N/A Arm -
= I Face =
- + Face, neck -
= N/A Arm =
SS-A - Arm -
- + Face, neck =
- N/A Face -
- N/A Face =
- - Face, thigh Photosensitivity
- N/A Upper and lower -
limbs
- N/A Face, neck Photosensitivity
= N/A Face =
- N/A Face, neck -
= N/A Face, limbs, trunk =
dsDNA N/A Face +
= N/A Arm =
- N/A Thigh -
= N/A Thigh =
ssDNA - Arm -

Note: A PubMed search was conducted with “lupus AND (linear OR Blaschko) AND (discoid OR cutaneous).” Cases at the age of 20 years or over were
excluded. When two and more cases were presented in one report, they are listed, respectively (N/A, not available).
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and CXCL11, are up-regulated by ultraviolet stimulation.” These cyto-
kines may trigger inflammation locally along Blaschko's lines containing
genetic discordance, leading to skin diseases with a linear distribution.

We reviewed previous reports of linear childhood DLE. A PubMed
search was conducted with “lupus AND (linear OR Blaschko) AND
(discoid OR cutaneous).” Patients aged 220 years were excluded.

1-58-25including ours. Of them, 17 patients had

There were 29 cases,
skin lesion on their face, while 8 patients had skin lesions on their
arm, the second most common site of DLE. Among patients with
DLE exclusively on their faces, only two patients were positive for
autoantibodies. On the other hand, among patients with DLE even
on the limbs or trunk, 8 of 14 patients were positive for autoantibod-
ies (Tables 1 and 2). Patients with facial linear childhood DLE had a
low rate of autoantibody positivity (odds ratio 0.126). Fisher's exact
test showed a significant association between the location of DLE
and autoantibody prevalence (p = .0209). This finding suggests that
an external stimulus or autoimmune propensity is indispensable for
the development of linear childhood DLE. The face, the body's most
sun-exposed area, tends to be irritated by so many external stimuli
that a weaker autoimmune predisposition, represented as a low rate
of autoantibody positivity, may be required to trigger the disease.

One of the limitations of this study is that we were not able to
assess differences in treatment responses according to disease loca-
tion. Since there are a wide range of treatment options from topical
corticosteroids to oral administration of hydroxychloroquine or other
immune suppressants, it is difficult to compare treatment responses
on the same condition between patients with facial skin lesion and
those with nonfacial skin lesion. The second limitation is that it is not
clear whether autoimmune predisposition of patients with nonfacial
skin lesion more frequently results in systemic involvement or not.
To answer this question, we need much longer follow-up period.

Our patient appeared to be predisposed to autoimmune disease
to some extent, as represented by the family history and anti-ssDNA
antibody positivity, which possibly promoted the development of
linear DLE. Both local factors provided by Blaschko's lines and a
systemic propensity for autoimmune diseases may cooperatively
compensate for less intensive sunlight exposure. To date, we have
not revealed any association between this systemic propensity for
autoimmune diseases and the probability of progressing to SLE. In
this perspective, wait-and-see policy can be a good option instead of
resorting to systemic treatment for linear childhood DLE.

TABLE 2 Analysis of the association between autoantibody
positivity and affected sites

Autoantibodies Autoantibodies

positive negative Sum
Face or neck 2 13 15
Other parts 8 6 14
Sum 10 19 29

Note: This table is cross-tabulation created according to Table 1.
Based on the table, we conducted Fisher's exact test and found the
association between the location of DLE skin lesion and autoantibody
prevalence (p = .0209).
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4 | CONCLUSIONS

In summary, we report a case of linear childhood DLE. This type of
DLE has a low probability of progressing to SLE than other types
of DLE. As seen in other pediatric patients with linear DLE on the
limbs or trunk, our case showed mild immune abnormalities, includ-
ing anti-ssDNA antibody positivity. However, the patient has not yet
developed SLE. Further investigation is warranted to elucidate the
underlying pathology of this condition. Although we should watch
LE for signs of systemic involvement, we should refrain from over-

treatment to prevent systemic progression.
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