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Langerhans Cell Histiocytosis Caused by Adalimumab for Crohn’s Disease: A Case Report
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Langerhans cell histiocytosis (LCH) is a disease that
causes diverse clinical symptoms due to the monoclonal
proliferation of atypical histiocyte-like cells that infiltrate
the skin, bones, liver, spleen, and central nervous system.
Paradoxical reactions that occur during treatment with
biological agents are defined as the appearance or exacer-
bation of a pathological condition. Tumor necrosis factor-
alpha (TNFa) inhibitors lead to skin manifestations such
as psoriasiform rash and palmoplantar pustulosis. This
study reports a patient with LCH that was induced by
adalimumab, a fully human monoclonal antibody against
TNFa, administered to treat Crohn’s disease.

CASE REPORT

A 32-year-old man diagnosed with Crohn’s disease via ileoco-
lonoscopy (Montreal classification A2L3B1) was administered
adalimumab (40 mg/week) and azathioprine (100 mg/day) for 4
years, during which he experienced no skin disease. However,
2 months prior to his presentation, red nodules appeared on the
patient’s chest, abdomen, and thighs. He was referred to our
department with a diagnosis of granuloma annulare. Physical
examination revealed red nodules up to approximately 5 mm
diameter on the patient’s chest, abdomen, and limbs. The patient’s
gastrointestinal symptoms were controlled. Topical steroids and
phototherapy were initiated, and the adalimumab was continued.
The rash temporarily resolved, then gradually worsened to multiple
aggregates up to approximately 10 mm diameter on the patient’s
chest, abdomen, and limbs (Fig. 1a). The patient’s Crohn’s di-
sease remained in remission. A skin biopsy of a red nodule on the
left side of the patient’s chest revealed histiocyte-like cells with
markedly enlarged and irregularly shaped nuclei infiltrating the
dermis (Fig. 2a, b). Most histiocyte-like cells were positive for
CDla (Fig. 2¢, d) and some cells were positive for S-100 protein.
Therefore, the patient was diagnosed with LCH.

Computed tomography of the chest and abdomen was not sugges-
tive of LCH in other organs, including the lungs and bones. Seven
months after the initial examination, adalimumab was switched to
vedolizumab (anti-o4 7 integrin antibody) for the treatment of
Crohn’s disease, and the rash spontaneously resolved approxima-
tely 6 months thereafter (Fig. 1b). The patient’s Crohn’s disease
was subsequently controlled with vedolizumab and azathioprine
therapy, with no relapse of the rash for over 1 year. The patient’s
C-reactive protein level remained within the normal range.

DISCUSSION

LCH is a disease in which atypical histiocyte-like cells
similar to Langerhans cells proliferate monoclonally
and infiltrate the skin, bones, liver, spleen, and central
nervous system, causing diverse clinical symptoms (1).
Although LCH may occur in people of all ages, its inci-

dence is 1 in 200,000 children and 1 in 500,000 adults (2).
LCH is an inflammatory myeloid tumor with features of
both tumors and inflammation. LCH is classified into the
single-system single-site (SS), single-system multi-site
(SM), and multi-system multi-site (MM) types based on
the distribution of the affected lesions. LCH includes va-
rious conditions, ranging from those that spontaneously
resolve without treatment to those that rapidly progress
and are fatal. The treatment varies depending on the di-
sease type. The SS type, which spontaneously resolves
in some patients, is treated via resection of the lesions
and with topical and locally-injected steroids. The SM
and MM types are mainly treated via chemotherapy (3).
Previous studies have reported patients with LCH loca-
lized to the skin, whose symptoms improved after oral
thalidomide (4, 5). Thalidomide inhibits TNFa, which
plays an important role in the differentiation of Langer-
hans cells from myeloid progenitors (5).

Fig. 1. Clinical photographs. (a) Red nodules up to approximately 10 mm
diameter on the abdomen and left hand. (b) The nodules spontaneously
resolved approximately 6 months after discontinuation of adalimumab.
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Fig. 2. Histopathology. Histiocyte-like cells with markedly enlarged and irregularly shaped nuclei infiltrated into the dermis (haematoxylin-eosin, original
magnification (a) x20; (b) x400. Immuno-histologically, most histiocyte-like cells were positive for CD1a ((c) x20; (d) x400).

However, TNFa inhibitors, which are used to treat pso-
riasis, are associated with skin manifestations, including
psoriasiform rash and palmoplantar pustulosis. This phe-
nomenon is a paradoxical reaction. Increased production
of interferon-alpha in plasmacytoid dendritic cells, which
is inhibited by TNFa, results in a cytokine imbalance,
initiating inflammation by T helper 1 cells (6). Although
there are no reports of LCH induced by TNFa inhibitors,
the aggravation of eosinophilic granuloma of the lung (a
type of LCH) 3 months after the start of treatment with
infliximab for ulcerative colitis has been reported (7).

An association between LCH and inflammatory bowel
disease has been reported. Multisystemic LCH involving
the colonic mucosa may be misdiagnosed as Crohn’s
disease (8, 9). A case series of patients with LCH and
Crohn'’s disease has been reported (10). Therefore, LCH
and Crohn’s disease must be diagnosed carefully using
the patient’s histology and clinical course.

In this case, LCH was localized to the skin and occurred
exclusively during adalimumab therapy administered to
treat Crohn’s disease. The rash worsened during adalimu-
mab therapy and resolved after adalimumab was discon-
tinued. Therefore, it is assumed that adalimumab therapy
induced LCH in this patient. While thalidomide, which
inhibits TNFa, is used for the treatment of LCH, another
TNFa inhibitor paradoxically induced LCH in this patient.
Although the skin manifestations of this patient were not
psoriasiform rash or palmoplantar pustulosis, which are
known to be caused by the paradoxical reaction to TNFa
inhibitors, these skin manifestations are noteworthy.
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