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Abstract

Background Langerhans cell histiocytosis (LCH) is a rare disease primarily occurring in children, and commonly involves
the bone and skin; gastrointestinal tract involvement is notably rare. The incidence and significance of gastrointestinal lesions
in adult LCH are unclear; thus, we aimed to investigate adult Japanese cases of LCH and clarify the features of gastrointes-
tinal involvement.

Methods We gathered clinical information on 43 Japanese cases of adult LCH and analyzed patient backgrounds, affected
organs, features of the gastrointestinal lesions, and the clinical courses.

Results Thirteen patients underwent endoscopic examinations: an upper gastrointestinal endoscopy alone in 5, lower gastro-
intestinal endoscopy alone in 3, and both in 5 patients. A gastric lesion (one case), colonic lesion (one case), and both gastric
and rectal lesions (one case) were detected. The three cases of gastrointestinal involvement also exhibited nongastrointestinal
multisystem LCH lesions and showed no gastrointestinal symptoms or increased uptake on positron emission tomography.
Endoscopy revealed small erosions without specific features; histological examinations were required for diagnosis. These
three cases were treated with chemotherapy, comprising vinblastine/prednisolone, methotrexate, and daily 6-mercaptopu-
rine, for 36 weeks; in two cases, the clinical condition remained stable for several years post-treatment. One case showed
recurrence 1 year 7 months after treatment, and chemotherapy was re-administered. No case with single-system disease
exhibited gastrointestinal involvement.

Conclusions Although gastrointestinal LCH lesions are rare, they were more common than expected in our cases of multi-
system LCH. However, these lesions were relatively small and did not affect the patients’ clinical courses.

Keywords Adults - Gastrointestinal tract - Langerhans cell histiocytosis

Introduction

Langerhans cell histiocytosis (LCH) is a rare disease
characterized by the clonal proliferative accumulation
of monocyte/macrophage lineage cells, which are simi-
lar to Langerhans cells (LCs) both morphologically and
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immunohistochemically [1, 2]. Although LCH is generally
defined by the proliferation of CD1a+ /Langerin+ LC-
like cells, the specific origins of these cells are yet to be
identified.

While LCH may occur at any age, the disease is mainly
observed in children between the ages of 1 and 4 years;
the incidence of LCH in adults is very rare (1-2 cases per
million) [3]. Further, it is more prevalent in Caucasians in
Northern European countries than in both Asians and Afri-
cans, as well as in men rather than women [4, 5]. LCH pre-
sents with a wide clinical spectrum, ranging from a single-
organ disease that may remit spontaneously, to a multiorgan
disease accompanied by severe organ dysfunction [6-8].
Clinical manifestations vary widely due to differences in
the age of onset, LC proliferation rates, and the involved tis-
sues and organs. Commonly affected sites include the bone,
skin, and lungs; however, LCH may involve nearly any site
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or organ [1, 2]. LCH involving the gastrointestinal tract is
therefore possible, though notably rare. Adult cases of gas-
trointestinal LCH have often been reported as solitary cases
found incidentally [13—15], and studies including multiple
cases [12] are rare. Reports regarding adult gastrointestinal
LCH lesions from the viewpoint of overall adult LCH are
lacking. Thus, the incidence and significance of gastrointes-
tinal lesions in adult LCH therefore remain unclear; thus,
our study aimed to investigate cases of adult LCH in Japa-
nese subjects, as well as the features of any gastrointestinal
involvement.

Materials and methods

After receiving approval from the research ethics commit-
tee, we identified cases of adult-onset LCH treated in our
hospital between 2010 and 2019. Clinical information on
43 cases were gathered, all with biopsy-confirmed evidence
of LCH. LCH was diagnosed using the histopathology find-
ings of biopsies from the affected organs; they showed infil-
tration of cells, which were ovoid or elliptic in shape, had
grooved folded or indented nuclei, and tested positive for
the CD1a and S100 or Langerin antigens. Systemic scan-
ning with positron emission tomography (PET)-computed
tomography (CT), computed tomography (CT), magnetic
resonance imaging (MRI), and/or bone scintigrams were
used to detect the site of involvement. We then analyzed
patient backgrounds, affected organs, features of the gastro-
intestinal lesions, and clinical course.

Results

The study group included 20 men and 23 women, with a
median age of 42.5 years (range 17-77 years); the clini-
cal features are summarized in Table 1. The bone was the
most commonly affected site (n=23), followed by the
skin (n=13), lungs (n=11), lymph nodes (n=10), hypo-
thalamic—pituitary region (n=38), liver (n=4), and oth-
ers (n=7). The disease was located in a single system in
22 cases, and was multisystemic in 21. Thirteen of the 43
patients underwent endoscopic examinations: an upper
gastrointestinal endoscopy alone in 5, a lower gastrointes-
tinal endoscopy alone in 3, and both modalities in 5 cases
(Table 2). All upper gastrointestinal endoscopies were
performed for screening, and no patient that underwent an
upper gastrointestinal examination complained of abdominal
symptoms.

Colonoscopies were performed for screening in five,
PET accumulations in two, and diarrhea in one case. Gas-
trointestinal lesions were noted in three cases; a gastric
lesion was detected in one case, a colonic lesion in one
case, and both gastric and rectal lesions in one case. These
three cases also exhibited nongastrointestinal multisystem
LCH lesions; however, no case of single-system disease
had gastrointestinal involvement, and PET accumulations
were not revealed in the three gastrointestinal lesions.
Endoscopically, one case of a gastric lesion showed a
small erosion within the gastric antrum (Fig. la, b),
whereas another showed small erosions within the gas-
tric fornix and angle (Fig. lc, d). One case of a colonic

Table 1 Clinical features of

. . Total Upper GI endoscopy Lower GI endoscopy
patients with adult-onset LCH

n 43 10 8

Age in years: median (range) 42.5 (17-77) 50.1 (23-77) 44 (23-65)

Sex, n (%)
Male 20 (46.5%) 5 (50%) 5(62.5%)
Female 23 (53.5%) 5 (50%) 3 (37.5%)

Organs involved n (%)
Bone 23 (53.5%) 6 (60%) 3(37.5%)
Skin 13 (30.2%) 5 (50%) 4 (50%)
Lung 11 (25.6%) 4 (40%) 4 (50%)
Lymph nodes 10 (23.3%) 2 (20%) 2 (25%)
Hypothalamic-pituitary region 8 (18.6%) 1 (10%) 1 (12.5%)
Liver 4 (8.2%) 2 (20%) 2 (25%)
Others (thyroid, pleura, thymus, 7 (16.3%) 3 (30%) 1 (10%)

pancreas, gall bladder, etc.)

Classification n (%)
Single-system 22 (51.2%) 3 (30%) 4 (50%)
Multisystem 21 (48.8%) 7 (70%) 4 (50%)

GI gastrointestinal, LCH Langerhans cell histiocytosis
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Table 2 Characteristics of the 13 adult LCH patients that underwent endoscopic examination

Caseno Age/sex Diagnosed organ(s) with LCH other than the GI
tract

Reason for upper/lower gastrointestinal endos-
copy

Gastrointestinal lesion

1 62/F Bone, muscle

2 58/F Bone, skin, lung, liver, lymph node

3 40/F Bone, skin, lymph node

4 29/M Lung, liver, hypothalamus, thymus, pancreas
5 46/M Bone

6 41/F Skin

7 42/M Bone, lung

8 23/M Skin

9 55/F Bone, skin, oral cavity, anus, ear canal
10 77M Skin

11 65/M Lung

12 59/F Bone, skin, lymph node, bone marrow
13 50/M  Lung, liver

Upper examination for screening None
Upper/lower examination for screening Colon
Lower examination for PET accumulation None

Upper/lower examination for screening

Stomach, rectum

Upper/lower examination for screening None
Lower examination for diarrhea None
Upper examination for screening None
Upper/lower examination for screening None
Upper examination for screening Stomach
Upper examination for screening None
Lower examination for PET accumulation None
Upper examination for screening None
Upper/lower examination for screening None

Gl gastrointestinal, LCH Langerhans cell histiocytosis, PET positron emission tomography

Fig. 1 Endoscopic views of gastrointestinal lesions in cases of adult
LCH. Tiny erosions were found in the stomach and large intestine. a,
b Gastric antrum of case no. 9. White-light image (a) and indigo car-
mine contrast image (b). ¢, d Gastric fornix (c), and gastric angle (d)

lesion exhibited a small erosion within the transverse
colon (Fig. le, f), while another showed a small erosion
in the rectum (Fig. 1g, h). None of these lesions indicated
specific endoscopic features differentiating them from
other diseases; therefore, histological examinations were
required for diagnosis. The biopsy specimens, which were
positive for the CD1a antigen confirmed via immunostain-
ing (Fig. 2, the representative figure), indicated LC infil-
tration. Atypical cells with abundant weakly eosinophilic
cytoplasm and large grooved oval nuclei were observed;

of case no. 4. e, f Transverse colon of case no. 2. Distant view (e) and
close-up view (f). g, h Rectum (g, h) of case no. 4. White-light image
(g) and indigo carmine contrast image (h). Black arrows indicate the
lesions

the majority of these expressed CDla and weakly
expressed S100.

These three cases were treated using the Special C regi-
men, which consisted of vinblastine/prednisolone and meth-
otrexate along, with daily 6-mercaptopurine, for 36 weeks
[9]. All three patients achieved complete response at the end
of treatment. Two patients had no active disease (follow-
up time: 4-5 years). A relapse had occurred in one patient
at 1 year 7 months after treatment, and chemotherapy was
taken again.
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Discussion

Gastrointestinal tract involvement in LCH is rare (<5%)
and tends to be associated with severe systemic diseases
and poor prognoses in children [10, 11]. In a retrospective
study involving ten cases of gastrointestinal involvement in
adult LCH, 50% of the cases were incidentally found during
screening; the other 50% displayed unrelated symptoms [12].
Eight of the ten cases presented with a solitary polyp, and
two presented with ulcers, primarily in the small and large
intestines. Most patients who presented with single-system
lesions had favorable clinical outcomes, while patients
who presented with multifocal gastrointestinal involvement
developed cutaneous diseases within several years.

Among all gastrointestinal LCH lesions, gastric LCH
is notably rare. Two literature reviews reported that most
patients with gastric LCH had a single-system gastric lesion
with a benign clinical course, whereas some patients expe-
rienced a dissemination of the disease [13, 14]; the major-
ity of the lesions were elevated gastric lesions or polyposis.
Adult cases of gastrointestinal LCH were often reported as
solitary cases found incidentally during cancer screening or
investigation for gastrointestinal symptoms; thus, the exact
frequency of gastrointestinal tract involvement in LCH is
still unknown [13-15].

In this study, gastrointestinal lesions were found in 3 of
the 13 patients with LCH who underwent endoscopies. Con-
sidering only those with multiorgan diseases, three out of
the eight patients displayed gastrointestinal involvement, a

@ Springer

frequency far more common than formerly acknowledged.
These lesions exhibited tiny erosions with no specific endo-
scopic features under usual white-light observation. This
morphological feature did not correspond with the fea-
tures described in previously reported cases, which mainly
reported a polypoid appearance (Table 3). These differences
in both frequency and morphological findings may be attrib-
uted to the small size and nonspecific findings of the gastro-
intestinal lesions in this study.

In many cases of adult LCH, endoscopic examinations
are not always performed without either evidence suggesting
gastrointestinal involvement, or positive PET-CT results.
Even via endoscopy, lesions such as those noted in this study
may be easily missed; an accurate diagnosis would thus be
difficult without a biopsy. Further, it may be possible that
the prevalence of LCH differs globally due to differences
among races [4, 5]; however, cases reported in Japan seemed
to share no similarities with ours [14, 15]. As our study
included no cases of single-organ gastrointestinal LCH, it
was concluded that the prevalence of single-system gastro-
intestinal lesions was notably rare.

BRAF-V600E mutations have been described in more
than half of all LCH cases [4]. B-raf is a serine/threonine
kinase belonging to the RAF kinase family; its signaling
cascade is involved in many cellular functions including
cell growth, proliferation, differentiation, and apoptosis.
The BRAF-V600E mutation is more common in multisys-
tem LCH than in single-system LCH [16], and is associ-
ated with an increased risk of relapse [17]. We performed
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Table 3 LCH lesions and endoscopic findings of present cases (no. 1-3) and previous reported cases (no. 4-13) from the single center [12]

Case no Age/sex Gastrointestinal lesion Endoscopic findings Diagnosed organ(s) with LCH other than the GI tract
1 58/F Colon Erosion Bone, skin, lung, liver, lymph node

2 29/M Stomach, rectum Erosion Lung, liver, hypothalamus, thymus, pancreas
3 55/F Stomach Erosion Bone, skin, oral cavity, anus, ear canal

4 40/F Colon Polyp None

5 60/M Colon Polyp None

6 55/M Colon Polyp None

7 60/F Colon Polyp None

8 68/M Stomach Polyp None

9 51/F Colon Polyp None

10 T1/F Colon Polyp None

11 56/F Colon Ulceration Skin (2 years after the initial diagnosis)

12 63/F Colon Not available None

13 54/F Anus Ulceration Skin (2 months after the initial diagnosis)

immunohistochemical examinations of the BRAF-V600E
mutation in two of the three gastrointestinal cases with
negative results. Data regarding the BRAF-V600E muta-
tion in adult cases of LCH exhibiting gastrointestinal tract
involvement is scarce, although a case of single-system
colonic adult LCH with a BRAF p.V600E mutation has been
reported [18]. The relationship between the BRAF-V600
mutation and gastrointestinal LCH remains elusive.

The prognosis of LCH relates to the number of involved
organs, risk-organ involvement, and age of onset [19]. LCH
is clinically categorized as either unifocal or multifocal sin-
gle-system LCH, or as multisystem LCH; the prognosis of
single-system LCH is better than that of multisystem LCH.
Patients with liver, spleen, and bone marrow damage are at a
higher risk of unfavorable outcomes; however, adult cases of
LCH generally have better prognoses than childhood cases.

Treatments for adult LCH are not standardized due to the
rarity and heterogeneity of the disease, but are usually based
on organ involvement with or without risk-organ involve-
ment; to date, only a few trials have sought to establish a
therapy for adults [20]. The Japan LCH Study Group has
recently formulated the Special C regimen for multifocal
LCH in adults, with good results having been reported [9].
Our latest report showed that 80% (20 of 25 cases) who
received the special C regimen at least achieved a partial
response. In terms of adverse events, those of grade three
severity were seen in 32% (eight of 25) patients; decline in
the white blood cell count was most commonly observed
(four cases) [21].

All three cases of gastrointestinal LCH within our study
demonstrated multisystem involvement and were treated
with the Special C regimen. At the end of this therapeutic
regimen, all patients showed a complete response. While
a relapse had occurred in one patient at 1 year 7 months
after treatment, and chemotherapy was re-administered, the

post-treatment clinical conditions of the other two patients
remained stable for several years.

Within the limits of the relatively small sample size and
retrospective design of this study, the gastrointestinal lesions
presented no gastrointestinal symptoms and did not affect
the clinical course; the significance of these gastrointestinal
lesions therefore remain unclear. As such, more cases need
to be analyzed, and more follow-up assessments are required
to elucidate the significance of gastrointestinal lesions in
adult multisystem LCH.

In summary, although apparent gastrointestinal lesions
are reported to be notably rare, gastrointestinal lesions in this
study appeared to be more prevalent than expected. These
lesions were relatively small, and biopsies were needed for
diagnosis. Although they did not seem to affect the clinical
course, more research is needed to elucidate the significance
of these lesions.
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