


Case report 
Langerhans cell histiocytosis associated with EVANS syndrome: a case report

Abstract
Introduction: Langerhans cell histiocytosis (LCH) is a rare and heterogeneous condition that can affect one or more organs. Its association with Evans syndrome, an autoimmune condition defined by the combination of autoimmune haemolytic anaemia and immune thrombocytopenia, is exceptional.	Comment by Kerly: Briefly define the etiology or main characteristic of LCH to understand the relevance of its association with Evans syndrome.

Observation: We report the case of a 16-month-old girl presenting with bicytopenia revealing multisystemic HL associated with Evans syndrome. The diagnosis was confirmed by histology, immunohistochemistry (CD1a, PS100) and the detection of an activating mutation in the MAPK/ERK pathway. Treatment consisted of chemotherapy combining vinblastine and systemic corticosteroid therapy, with a favourable outcome.	Comment by Kerly: Was langerin (CD207) performed? If so, mention it along with CD1A immunoreactivity, as these determine the diagnosis of LCH.

Conclusion: This case illustrates the rarity of the HL-Evans association and highlights the importance of considering an autoimmune mechanism in cases of cytopenias in HL.
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Introduction
Langerhans cell histiocytosis (LCH) is a rare disease characterised by the pathological accumulation of dendritic cells expressing CD1a and CD207. Its incidence is estimated at 5 cases per million children [1]. Clinical expression is polymorphic, ranging from isolated bone involvement to severe multisystemic forms.	Comment by Kerly: 
Evans syndrome is defined by the association of autoimmune haemolytic anaemia and immune thrombocytopenia, sometimes accompanied by neutropenia [2]. Its occurrence in children is unusual.
The association between these two entities is extremely rare and rarely reported in the literature [3–5]. We present an observation of multisystemic HL associated with Evans syndrome in a 16-month-old girl.
Case presentation
Observation
This is a 16-month-old girl, an only child, born to non-consanguineous parents, from a monitored pregnancy, carried to term, delivered by caesarean section. Normal psychomotor development, no particular history.	Comment by Kerly: Is there a family history of cancer? It is suggested to mention it due to its high association with this disease.

She was admitted for investigation of bicytopenia. Clinical examination revealed pale skin and mucous membranes, a rash consisting of pink erythematous macules and papules measuring 1 to 3 mm, arranged in a sleeveless shirt pattern, associated with papular-squamous and crusty erythema of the scalp, as well as cervical intertrigo. Splenomegaly was observed on abdominal palpation. The rest of the examination was normal.
Laboratory tests showed normochromic normocytic regenerative anaemia with a positive direct Coombs test, collapsed haptoglobin, elevated LDH and total bilirubin, and thrombocytopenia. The search for irregular agglutinins and the autoimmune workup were negative. Viral serology (HBV, HCV, HIV, EBV, CMV, Parvovirus B19) was negative.	Comment by Kerly: Was immunohistochemistry, flow cytometry, or BRAF PCR performed on the bone marrow?
These studies rule out bone marrow involvement in LCH


Thoracoabdominal computed tomography revealed thymic hypertrophy with calcifications, large homogeneous splenomegaly, and S1 vertebral compression with paravertebral tissue infiltration. Skull radiography showed fronto-parietal lytic lesions, and spinal radiography showed a flat vertebra. A skin biopsy confirmed the diagnosis, revealing infiltration by CD1a+ and PS100+ cells. Molecular testing revealed an activating mutation in the MAPK/ERK pathway.
The patient was placed on a high-risk HL chemotherapy protocol combining vinblastine and systemic corticosteroid therapy. The clinical and biological outcome was favourable.	Comment by Kerly: according to what protocol?

Discussion
Langerhans cell histiocytosis (LCH) is a rare condition with an estimated incidence of 5 cases per million in children under 15 years of age and 2.7 cases per million in adults [1]. The age distribution is asymmetrical, with a slight male predominance. Etiological hypotheses, particularly viral ones (EBV [3], HHV6 [4], CMV [5]), have been suggested, but no causal relationship has been confirmed by case-control studies. To date, the only established risk factor remains active smoking, which is responsible for lung damage in adults [6].	Comment by Kerly: Its mention is not relevant. For many years, the lungs were considered high-risk organs, but isolated lung involvement in pediatric LCH is no longer considered to carry a significant risk of death.

The clinical presentation is extremely heterogeneous and can range from benign localised forms to severe multisystemic forms [7,8]. Bone involvement, present in 50 to 80% of cases, results in lytic bone defects, mainly affecting the skull, jaw, vertebrae and pelvis.
Skin forms, found in approximately 30% of children, take on polymorphic appearances (papulosquamous, crusty, erythematous lesions), predominantly on the scalp and in skin folds. Multisystemic forms in children, affecting several organs, are associated with a more guarded prognosis, particularly when the liver, spleen or haematopoietic marrow are involved (Letterer-Siwe syndrome). Endocrine involvement, particularly of the pituitary stalk, is responsible for diabetes insipidus in 25% of cases, while neurological involvement, which is rarer, can take a tumoral or neurodegenerative form.	Comment by Kerly: It is suggested to mention as factors of poor prognosis: age and this genetic variant


The diagnosis is based on a biopsy showing an infiltrate of CD1a+ and CD207+ cells, often also PS100+. In recent years, the discovery of activating mutations in the MAPK/ERK pathway, particularly BRAFV600E, has profoundly changed our understanding of the disease, confirming its clonal nature and paving the way for targeted therapies [9].	Comment by Kerly: Add CD68
Management is variable and multidisciplinary. Unifocal forms can sometimes regress spontaneously or be treated locally (curettage, intralesional corticosteroids). Multisystemic forms require first-line chemotherapy based on vinblastine and corticosteroids, evaluated after 6 weeks [7,10]. In cases of resistance, cladribine, cytarabine, and BRAF and MEK inhibitors have been shown to be effective [11].
In the literature, the association between HL and Evans syndrome has been reported in very rare cases [12–14]. These observations suggest a link between clonal histiocytic proliferation and immune tolerance dysregulation.
In our observation, HL manifested itself through skin, bone and spleen involvement, but the bicytopenia was of autoimmune origin, as confirmed by a positive Coombs test and biological markers of haemolysis. The major contribution of this case lies in the identification of an activating mutation in the MAPK/ERK pathway. This discovery suggests that the constitutive activation of this pathway is not limited to histiocytic proliferation, but could also play a role in the breakdown of tolerance and the development of secondary autoimmunity.
Several pathophysiological mechanisms are therefore plausible: the secretion of pro-inflammatory cytokines by histiocytic cells (TNF-α, IL-1β, IL-17) promoting polyclonal lymphocyte activation, and the aberrant activation of the MAPK/ERK pathway promoting both clonal survival and immune dysregulation.
From a therapeutic standpoint, it is essential to distinguish between cytopenia due to bone marrow infiltration and autoimmune cytopenia, as this determines the treatment strategy. In our case, the combination of vinblastine and corticosteroid therapy led to simultaneous improvement in HL and Evans syndrome, which is consistent with the experience of Tsuji et al. [13]. However, given the recurrent nature of Evans syndrome, prolonged monitoring is required, and the use of immunomodulatory or targeted therapies may be considered in the event of relapse.	Comment by Kerly: where bone involvement is more frequent


Conclusion
The association between Langerhans cell histiocytosis and Evans syndrome is rare and highlights the importance of comprehensive immunological testing in all patients with HL presenting with cytopenias. The identification of a mutation in the MAPK/ERK pathway in our case supports the hypothesis of a common immune dysregulation. Management is based on conventional chemotherapy, but prolonged follow-up is essential due to the risk of relapse
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