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ABSTRACT

Background: Langerhans Cell Histiocytosis (LCH) is a clonal proliferation disease of Langerhans cells with low incidence
affecting one or more organs. Liver involvement, especially BRAF V600E mutation, has an unfavorable prognosis.

Case Presentation: We report a case of a 2-year-old boy with worsening cholestatic jaundice, cutaneous lesions, polydipsia,
and weight loss. Histopathology revealed multisystem LCH with CD1a positivity and BRAF V600E mutation. PET-CT scan
showed hepatic and lymph node disease. The disease worsened despite vinblastine-based chemotherapy. Cytarabine was
initiated, followed by dabrafenib as a bridging therapy. The child was formally listed for a liver transplant. There are
significant implications for clinical practice.

Conclusion: This case highlights the rare multisystem presentation of BRAF-positive LCH with liver failure and the utility
of combining mutation-targeted therapy with transplant planning. Given the refractory nature of disease in such genetic
subtypes, there is a need for multidisciplinary coordination among oncologists, hepatologists, and transplant surgeons to
optimize the timing and outcomes of curative therapies.

Keywords: Pediatric multisystem Langerhans Cell Histiocytosis, BRAF V600E mutation, cholestatic jaundice, liver
failure, targeted therapy, dabrafenib, cytarabine, liver transplant. ..

1. INTRODUCTION
Langerhans Cell Histiocytosis (LCH) is a myeloid neoplasia that occurs in only a few cases and is defined by clonal expansion
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of CD1a+/CD207+ dendritic cells.[.!!] It can involve either unisystem or multisystem disease and can involve bones, skin,
lymph nodes, liver, and CNS. The BRAF V600E mutation, which occurs in approximately 50% of LCH, has been associated
with refractoriness and poor outcome.[*.¢.'*] PET-CT is a ubiquitous tool for staging and response assessment.[8] Targeted
treatment with dabrafenib and vemurafenib has shown encouraging results in cases that were refractory.[?.'%,'4].

There is current evidence that LCH is on a continuum of inflammatory neoplasms with a central pathogenic function of
activating mutations in the MAPK pathway.[',*] BRAF mutations not only offer prognostication but also facilitate precision
oncology tactics, especially in pediatric patients, who are less tolerant of conventional chemotherapy.[*.¢]

2. CASE PRESENTATION

A 2-year-old boy was seen with lethargy, weight loss, scaly dermatitis, and polydipsia. On examination, there was
hepatomegaly and cutaneous disease. MRI showed thickening of the pituitary stalk, which was suggestive of infundibular
hypophysitis. PET-CT showed cervical, mediastinal, and hepatic disease. Biopsy was diagnostic for LCH with positive CD1a
and S100; BRAF V600E mutation was detected.

Induction with vinblastine and prednisolone failed to control disease; cytarabine was added. On deterioration of liver
function, dabrafenib was started on the basis of mutation status. PET-CT in Jan 2025 showed resolution of nodes with
persistent liver disease. The child was officially listed for liver transplant and continued dabrafenib as bridging therapy.

Because of the potential for hepatic decompensation, supportive therapy included nutritional optimization, prophylaxis
against infection, and frequent evaluation of hepatic synthetic function. There was no failure of extrahepatic organs, and the
patient's performance status remained sufficient for transplant candidacy.

Table 1: Clinical Timeline

Table Row Case Content Reference
Initial presentation “2-year-old boy with lethargy, weight loss, scaly dermatitis, and polydipsia”
Diagnostic/Imaging “MRI indicated thickening of pituitary stalk... PET-CT indicated cervical,
phase mediastinal, and hepatic involvement... BRAF V600E mutation identified”
Induction therapy “Vinblastine and prednisolone did not control disease”
Refractory disease “Cytarabine was included”
Bridging therapy “Dabrafenib was initiated”

“PET-CT... revealed resolution of nodes with ongoing liver disease... formally
Pre-transplant . . .

listed for liver transplantation
Subportive care “Supportive therapy comprised nutritional optimization, infection prophylaxis, and

pp periodic assessment of hepatic synthetic function... performance status adequate”

The patient's progression from diagnosis to bridging therapy and liver transplant candidacy is summarized in Table
1.

Table 2: Investigations and Findings

Table Entry Case Content Reference

LFTs “Progressive cholestatic jaundice... liver function progression” (cholestatic
LFTs and synthetic dysfunction are typical in such cases)

MRI Brain “MRI indicated thickening of the pituitary stalk... infundibular hypophysitis”

PET-CT Baseline “PET-CT indicated cervical, mediastinal, and hepatic involvement”

PET-CT Post- “PET-CT... revealed resolution of nodes with ongoing liver disease”

treatment

Skin Biopsy “Biopsy was diagnostic for LCH”

Immunohistochemistry | “Positivity for CD1a and S100”
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BRAF testing “BRAF V600E mutation was identified”

Endocrine “Pituitary involvement... long-term endocrinopathies... diabetes insipidus”

“On progression of liver function...” and “hepatic synthetic function” (standard

Coagulation LS . - .
gulat implication of coagulation involvement in liver failure cases)

The diagnostic evaluation—including imaging, histopathology, and mutation analysis—is outlined in Table 2.

3. DISCUSSION

Multisystem LCH with liver and CNS involvement is rare and has a poor prognosis.[*.'?} Aggressive disease and resistance
to standard chemotherapy are characterized by the BRAF V600E mutation.[.%, '3 Vinblastine therapy was not successful in
our case, but dabrafenib was effective as bridging therapy..¢,*! Similar responses have also been demonstrated using BRAF
inhibitors in children with LCH.2,6,'°1 PET-CT remains useful in following up the response to therapy.[®l.

While liver transplant has been described in other LCH cases %], they were not extensively staged or treated in a targeted
fashion. Our patient stands out because it included documented multisystem disease, pre-transplant PET course change, and
use of dabrafenib. This is a modern, multidisciplinary approach that integrates mutation-targeted therapy and transplant
strategy. 2,

Future research supports the application of sequential therapy, where targeted inhibitors are utilized to achieve partial
remission or disease stabilization prior to curative therapies like transplant.>,'! The treatment with dabrafenib can further
suppress systemic inflammatory reaction and reduce peri-transplant immunologic risk, although long-term results in such
patients are under investigation.[',].

Also, pituitary involvement, such as in this patient, can lead to chronic endocrinopathies of diabetes insipidus or growth
hormone deficiency.["!,'s] Long-term monitoring and hormone replacement may be necessary.

4. CONCLUSION

This case describes a rare pediatric presentation of multisystem BRAF-positive LCH that requires liver transplant. Prompt
genetic diagnosis and targeted treatment are essential,?,%.¢! especially with organ-involving disease at high risk. Bridging
with dabrafenib can stabilize the disease before transplant and improve outcomes. [2,'?]

This case highlights the importance of precision-guided, risk-adapted therapy in pediatric LCH. Long-term follow-up of
these patients will define optimal timing for transplant and inform on the durability of BRAF inhibitor response in liver-
involving disease.
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