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Abstract

Background: Langerhans Cell Histiocytosis (LCH) is a rare disease in 
adults, characterized by a proliferation of abnormal Bone Marrow (BM) derived 
Langerhans Cells (LCs) in single or multiple organs. The Myelodysplastic 
Syndrome (MDS) represents a group of clonal disorders, characterized by 
dysplasia in two or more lineages. We try to clarify if LCH and MDS have the 
same clonal origin or if they are two independent neoplasms.

Methods: We report a case of a female, with a4-month history of pruriticred 
to brownish papules, localized on trunk and proximal limbs, covered by crusts. 
She was diagnosed with LCH, with involvement of skin, lymph nodes, lungs and 
liver. Two months later, by studying a progressive pancytopeniathe diagnosis of 
a high-risk MDS was done. We did a molecular examination of BM to detect the 
presence of BRAF (V600E) mutation and a flow cytometrycell sorting to detect 
the presence of mutation in plasmacytoid dendritic cells, myeloid dendritic cells 
and CD34+ cells.

Results: The BRAF mutation (V600E) was detected in BM cells as well 
asinpurified plasmacytoid dendritic cells and it wasn´t detected in purified 
myeloid dendritic cells. The patient died 8 months later with a bacterial infection.

Conclusion: We found no evidence of clonal relationship between LCH and 
MDS. These results don´t support the hypothesis of a common stem cell origin 
for the two neoplasms. 
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Tomography; PET: Positron Emission Tomography; PCR: Polymerase 
Chain Reaction; WHO: World Health Organization

Introduction
Background

Langerhans Cell Histiocytosis (LCH) is a rare disease of unknown 
etiology, affecting patients of all ages, with an estimated incidence of 
approximately 2-5 per million per year in infants and children and is 
even rarer in adults [1-3], but more definitive epidemiological data 
are needed, since many cases of localized LCH are likely undiagnosed 
[1]. 

LCH belongs to a spectrum of histiocytic disorders, which 
have in common the involvement of the mononuclear-phagocyte 
system and a proliferation of abnormal, Bone Marrow (BM) derived 
Langerhans Cells (LCs) in single or multiple organs [1,4,5]. Whether 
the infiltrating cells are truly neoplastic or reactive in nature is still a 
matter of debate [3]. Badalian-Very and colleagues demonstrate that 
57% of LCH specimens display mutations in BRAF, which encode a 
known oncogenic V600E form of the BRAF gene. The detection of 
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clonal histiocytes in different clinical forms of LCH seems to indicate 
a neoplastic disorder arising from mutations in BM precursor cells 
[1].

The Myelodysplastic Syndrome (MDS) represents a heterogeneous 
group of clonal disorders, characterized by dysplasia in 2 or more 
lineages and increased risk of acute leukemia transformation [6], all 
of which have their origin in multipotential hematopoietic stem cells. 
Patients usually present with peripheral blood cytopenias and hyper 
cellular BM, although hypo cellular BM is present in one quarter of 
the cases [6].

We report a case of a patient with a LCH, with involvement of 
skin, lymph nodes, lungs and liver. Two months after the diagnosis 
of LCH, the patient developed a severe pancytopenia, caused by high-
risk MDS, with dysplasia of erythroid and granulocytic lineages.

In this case, we tried to answer the question if the LCH and MDS 
have origin in same stem cell or if they have origin in two different 
stem cells, and consequently they are 2 independent hematologic 
neoplasms.

Material and Methods
A previously healthy, 71-year-old Caucasian woman, presented 

with a 4-month history of pruritic, non-tender papules, with a color 
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variation from red to brownish, localized on her trunk, abdomen and 
her proximal limbs, covered by crusts (Figure 1a, Figure 1b). The 
lesions were isolated and some were confluent and had an uneven 
surface, with a rough texture. She had no nail, hair, teeth, or mucosal 
alterations. The remainder of the examination was also normal. 

She was not taking any medication. Her past medical history 
was unremarkable and there was no family history of cutaneous or 
hematologic diseases. Histopathologic examination of an incisional 
biopsy of a lesion taken from the anterior part of the trunk revealed 
large ovoid cells contain abundant eosinophilic cytoplasm and 
reniform nucleus, suggestive of LCH (Figure 2a, Figure 2b).

Clinical staging procedures including complete hematologic 
examination with BM biopsy, chest, abdominal, pelvic Computed 
Tomography (CT), cerebral magnetic resonance and whole body 
Positron Emission Tomography (PET) scan. The examinations 
showed mediastinicadenopathies, with 3,5 cm of diameter and a 
subcarinaladenopathy with 4 cm of diameter and hepatosplenomegaly. 
The PET scan showed hypercaptation of fludeoxy glucose (18F) in 
supra and infra-diafragmatic lymph nodes, liver and lungs.

Taken together, clinical, pathological and imagiological 
examinations, suggested the diagnosis of LCH, with involvement of 
skin, lymph nodes, lungs and liver.

The molecular examination of BM by multiplex Polymerase 
Chain Reaction (PCR) detected the V600E mutation in BRAF 
gene. Genomic DNA was extracted from cell populations using the 

Citogene® DNA isolation kit (Citomed, Portugal). PCR amplification 
of BRAF exon 15 was performed in a Veriti® 96-Well Thermal 
Cycler (Applied Biosystems, Foster City, CA, USA) as follows: each 
reaction contained approximately 10ng of template DNA, 22.5uL 
of Platinum® PCR Super Mix (InvitrogenTM Life Technologies, 
Carlsbad, CA, USA) and 5pmol of each primer (BRAF-15 Forward: 
5’–ACTCTTCATAATGCTTGCTC–3’ and BRAF-15 Reverse: 5’ – 
CTTTCTAGTAACTCAGCAGC – 3’) in a final volume of 25uL. PCR 
cycling parameters were 1 cycle of 94 °C for 10 minutes, followed by 
35 cycles of 94 °C for 15 seconds, 55 °C for 30 seconds, and 72 °C for 
60 seconds and, finally, 1 cycle of 72 °C for 10 minutes. When needed, 
a nested PCR was done, using the same reagents and conditions 
except for the template DNA (1-2uL of PCR product instead of 
genomic DNA). PCR products were analyzed in a QIAxcel advanced 
apparatus (QIAGEN, Hilden, Germany).After visual confirmation 
of amplification, 2uL of the PCR product were purified with 1uL of 
illustra TMExoProStarTM 1-Step (GE Healthcare, Amersham Place, 
Buckinghamshire, UK) and analyzed by bidirectional sequencing 
on an 3500xL Genetic Analyzer (Applied Biosystems, Foster City, 
CA, USA), using the ABIPRISM® BigDye® Terminator v3.1 Cycle 
Sequencing Kit (Applied Biosystems, Foster City, CA, USA).
Mutational analysis was done using SeqScape® Software v2.7 (Applied 
Biosystems, Foster City, CA, USA).

Her initial blood cell counts were as follows: white blood cells 
5.1×109/L; hemoglobin 11.8 g/dL and platelets 41×109/L.

The patient received an initial treatment of continuous oral 
prednisone (40 mg/m2 daily in 3 doses for 4 weeks, tapering over 
2 weeks) and vinblastine (6 mg/m2 intravenous bolus, weekly 
for 6 weeks). After two months of therapy, the cutaneous lesions 
aggravated. However, at this time, the laboratory findings showed 
a pancytopenia (white blood count 1,2x109 /L), a normocytic and 
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Figure 1: Lesions in a 71-year-old woman with LCH. (a,b) . Papules, with a 
color variation from red to brownish, localized on trunk, covered by crusts.

ba

Figure 2: Histologic analysis of a lesion taken from the anterior part of the 
trunk, revealing large ovoid cells, containing abundant eosinophiliccytoplasm 
and reniform nucleus, suggestive of LCH. Hematoxylin and eosin stain; 
magnification (a) x100 and (b) (x400).

dc
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Figure 3: Histologic analysis of the BM showed a hyper cellular BM, with 
trilineage hematopoiesis and the myeloid lineage showed increase of 
precursor’s cells, but diminution of maturation. Hematoxylin and eosin stain; 
magnification (x400) (Figure 3a).
Histologic analysis of the BM alsorevealed large ovoid cells contain abundant 
eosinophiliccytoplasm and reniform nucleus, suggestive of LCH..Hematoxylin 
and eosin stain; magnification (x400) (Figure 3b).
Immunochemical staining were positive for S100 protein (Figure 3c) and 
CD1a (Figure 3d), indicated a Langerhans cell-phenotype and suggesting 
invasion of the BM by histiocytes. Magnification (c,d) (x400).
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normochromic anemia (hemoglobin 6,6 g/dL), a thrombocytopenia 
(platelet count <10x109/L) and consequently, the vinblastine was 
stopped. 

At this time, 6 months after the diagnosis of LCH, the BM aspirate 
was normocellular, with 24% of erythroblasts, 61% of neutrophils, 
5% of monocytes, 3% of lymphocytes, 1% of eosinophils and 5,6% of 
blasts cells. Immunophenotypic analysis of BM as pirate suggested 
dysplasia in granulocytic and erythroid lineages, based on an aberrant 
expression pattern of CD13/CD11b/CD16 and CD105/CD71/CD36 
respectively. 

The BM biopsy showed a hyper cellular BM, with almost total 
absence of adipocytes, with trilineage hematopoiesis. The myeloid 
lineage showed increase of precursor’s cells, but diminution of 
maturation (Figure 3a). In the erythroid lineage, there was an increase 
of erythroidprecursors. We also observed large ovoid cells containing 
abundant eosinophiliccytoplasm and reniform nucleus. Occasional 
binucleate forms were present (Figure 3b). Theseinfiltrates were 
intimately admixed with the hematopoietic tissue. Immunostainings 
were positive forCD1a and S100 protein (Figure 3c, Figure 3d), 
indicated a Langerhans cell-phenotype and suggesting invasion of 
the BM by histiocytes. The cytogenic BM analysis didn´t show any 
chromosomal abnormalities.

These findings supported the diagnosis of LCH and of a refractory 
anemia with excess of blasts-1 by the World Health Organization 
(WHO) classification, with an intermediate risk (2,0) of International 
Prognostic Scoring System. 

With the objective of understand if LCH and MDS have the same 
origin or if they are 2 independent hematologic neoplasms, a flow 
cytometrycell sorting was performed followed by an amplification of 
Deoxyribonucleic Acid (DNA) by PCR and gene sequencing of BRAF 
region, where is located V600Emutation, in purified plasmacytoid 

dendritic cells, myeloid dendritic cells and CD34+ cells. Figure 4 
showed the flow cytometry of the three studied populations for the 
presence of BRAF mutation. This mutation was only observed in 
purified plasmacytoid dendritic cells and not in myeloid dendritic 
cells. It was not possible to study the presence of the mutation in 
purified CD34+ cells, due to low amounts of DNA.

Treatment with azacitidine had been initiated (75 mg/m2s.c. for 7 
consecutive days monthly). The patient did not achieve a hematologic 
response to treatment and her clinical condition deteriorated. She 
died 8 months later with pancytopenia and severe bacterial infection.

Discussion
Histiocytic disorders are a group of rare diseases that involve 

histiocytes, which are derived from BM stem cells [7]. The Langerhans 
cells are an important antigen presenting cell and differ from other 
histiocytes in being CD1a-positive [7]. The etiology of LCH remains 
unknown.

It was consider that LCH results from immune dysfunction, 
since several cytokines are present at higher levels in the lesions than 
in normal surrounding tissue [1,7]. More recently, the detection of 
clonal histiocytes in different clinical forms of LCH seems to indicate 
a neoplastic disorder arising from mutations of BM precursor cells 
[1]. Badalian-Very and colleagues demonstrate that 57% of LCH 
specimens display mutations in BRAF, which encode a known 
oncogenic V600E form of the BRAF. This study also demonstrated 
the specificity of BRAF V600 E for pathologic LCs and it is not present 
in normal proliferating LCs [8]. Our patient had the V600E mutation 
in BRAF gene, detected in blood and marrow specimens, which could 
contribute to the developing of LCH.

The occurrence of LCH in the elderly population is rare and 
involvement limited to skin in this age group is even more unusual 
[9].The diagnose of our patient was obtained by the dermatologic 

A- CD 34+ cells

B- Myeloid dendritic cells

C-Plasmocytoid dendritic cells

Figure 4: Flow cytometry of cells studying, where the BRAF mutation was studied: A- CD34+ cells, B-Myeloid dendritic cells, C- Plasmocytoid dendritic cells.
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physical examination and cutaneous biopsy. Similarly to large 
studies, the most common skin lesions were papules with brown, red 
or crusted areas on the trunk [3,9,10]. 

The clinical picture of LCH is heterogeneous, ranging from a 
single system involvement, to a multisystem life-threating disease, 
with proliferation of abnormal and clonal LCs in skin, bone, lymph 
nodes, lungs, liver, spleen and BM [3,4]. Clinical staging of our patient 
revealed also involvement of lymph nodes, lungs and liver.

The prognosis of LCH is often unpredictable [3,5]. Patients with 
disease that is localized to one organ system have a good prognosis and 
seem to need minimal or even no treatment [5]. In contrast, multiple 
organ involvement carries a risk of a poor outcome, including 10-20% 
mortality and a 50% risk of life-impairing morbidity [5].

The effective treatment for LCH remains controversial at present 
[1]. In the literature, vinblastine, vincristine, prednisolone and 
cyclophosphamide, either alone, or in combinations, are mentioned 
in the treatment of disseminated disease [1,11], but the standard 
of care is the combination of vinblastine and prednisolone [12]. 
Nevertheless, no modality has clearly shown convincing results, 
with remission rates varying between 21 to 65% [1]. Targeting the 
BRAF oncogene provides a new therapeutic opportunity for BRAF-
mutated tumors and the clinical efficacy of BRAF kinase inhibitors 
has already been reported in advanced melanoma [13]. There are also 
reports of efficacy of vemurafenib in anecdotal cases of patients with 
LCH. The toxicity profile of the current generation of BRAF V600 E 
inhibitors includes skin cancers, which are likely to be mechanism-
based effects of the drugs [12]. Clinical trials will have to be carefully 
planned to optimize the risk benefit ratio of BRAF V600E inhibition 
in this population [12].Our patient received an initial treatment of 
oral prednisone and intravenous vinblastine, without good results. 

Patients with LCH have a higher than normal risk of developing 
secondary cancers [7]. Concurrent LCH/second malignancy has 
been reported in few patients, and some patients have had their 
second malignancy first, and developed LCH at a later date [7]. Solid 
tumors associated with LCH include retinoblastoma, brain tumors, 
hepatocellular carcinoma, and Ewing´s sarcoma [7]. There is also an 
association between LCH and MDS/myeloblastic leukemia [11]. They 
can either co-exist in the same patient or one of them may precede 
the other [11].

Many theories have been issued to explain this association [7]. A 
genetic predisposition can also be a possible explanation. Secondary 
MDS/ acute leukemia could develop after treatment of LCH by 
chemotherapy (etoposide, vinblastine) [7]. The cumulative risk of 
MDS increases by 0,25%-2% per year from 1-2 years after start of 
therapy and continues up to 6-8 years after its cessation [15,16]. 
Consequently, in our case, the hypothesis of a MDS secondary to 
vinblastine is improbable, since the latency period is only two months.

An interesting association of MDS/acute leukemia and LCH 
could be the anomalous cytokine production and a reactive histiocyte 
reaction [3].

Recent studies on global gene expression patterns in LCH support 
the notion that the disease may arise from early myeloid precursors 
rather than mature LCs themselves [12-14], and consequently we 

could expect that the BRAF mutation (V600E) would be found 
in purified myeloid dendritic cells, which could explain, at least in 
part, the association between LCH and MDS. In this particular the 
study of BRAF mutation (V600E) was only observed in purified 
plasmacytoid dendritic cells, which didn´t support our hypothesis. It 
was not possible to study the presence of mutation in purified CD34+ 
cells, because the obtained DNA amount was not sufficient to do this 
analysis. However a mutation on the early common precursor must 
be present in both neoplasic populations [12,15,16]. Proliferation 
of plasmacytoid dendritic cells in lymph nodes or extra nodal sites, 
associated with myeloid neoplasms, including myelodisplastic 
syndrome has been described in the literature [17]. LCs, another type 
of dendritic cell, also can proliferate in myeloproliferative disorders. 
It was hypothized by Song HL and colleagues that the combined 
proliferations of plasmacytoid dendritic cells and LCs could derive 
from the same hematopoietic stem cells but they could differentiate 
divergently under the effect of different micro environments [17].

To the best of our knowledge this is the first study that tries to 
clarify if the LCH and MDS have the same origin or if they are 2 
independent hematologic neoplasms, studying the BRAF mutation, 
after cell purification by cell sorting.

The risk of MDS increases with advancing age; approximately 
86% of patients with newly diagnosed MDS in the United States are 
> 60 years old [18]. Consequently, another hypothesis is that our 
old patient and most of the cases described in medical literature the 
association of the two independent diseases happen by chance.

The clinical manifestations of MDS are highly variables, 
depending on the MDS subtype and it ranges from indolent to life 
threatening [18]. Anemia (typically macrocytic) is the most common 
peripheral blood abnormality, occurring in approximately 80% to 
85% of patients. Thrombocytopenia occurs in around 30% to 45% 
of MDS cases, with approximately 40% of patients found to have 
neutropenia at diagnosis. The first sign of MDS in our patient was a 
severe pancytopenia.

A combination of morphology to detect multilineage dysplasia in 
the BM and peripheral blood and cytogenetic, to detect characteristic 
clonal abnormalities, are used in establishing a diagnosis of MDS 
[15,19]. In our patient, these findings support the diagnosis of 
a refractory anemia with excess of blasts-1 by the World Health 
Organization (WHO) classification.

Most patients with MDS were treated historically with supportive 
measures only [15]. The approval of agents for treatment of MDS 
includes the DNA methyl transferase inhibitors azacitidine and 
decitabine [15], as well as the immunomodulatory agent lenalidomide 
[15]. The use of allogeneic hematopoietic stem cell transplantation 
remains the only curative modality for patients with MDS but it is 
only available to young patients [15]. Unfortunately, the majority of 
patients with MDS are not candidates for transplantation, due to age, 
comorbidities and lack of suitable donors [15]. Our patient received 
treatment with azacitidine. A randomized controlled trial compares 
azacitidine, with supportive or conventional care in patients with 
high risk MDS, results in significant improvements in response rates, 
overall survival and quality of life [20].

Mortality due to infection is the main cause of death of MDS [16]. 
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Our patient died with neutropenic fever and septicemia. 

This case of almost simultaneous occurrence of LCH and MDS 
illustrates a rare association and allowed us to study different clonal 
and non-clonal BM population to evaluate the possible cellular and 
molecular causality between them. In this case, we can´t neither 
affirm, nor exclude an evidence of clonal relation between LCH 
and MDS and it´s necessary more studies in future, analyzing the 
relationship between LCs and plasmacytoid dendritic cells.
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