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A Case of Langerhans Cell Histiocytosis With Risk Organ
Involvement in a Young Adult
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Abstract

Multisystem Langerhans cell histiocytosis (MS-LCH) is a rare dis-
ease for which the standard of care has not been clearly established.
We are the first to address frontline and salvage options for the man-
agement of an adolescent young adult (AYA) male with MS-LCH
with “risk organ” involvement, a population for which there are no
therapeutic guidelines. Our 33-year-old male patient presented with
MS-LCH with generalized lymphadenopathy, hepatic and splenic in-
volvement. He was initially treated with vinblastine and prednisolone
with progression in disease. Our exploration of the literature revealed
that salvage options in adults include single-agent chemotherapy, he-
matopoietic stem cell transplant, imatinib, and vemurafenib and are
limited to small case series with questionable efficacy. We opted to
use a pediatric regimen with the combination of cladribine and cyta-
rabine and demonstrate that this approach can in fact be effective in
an AYA patient.
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Introduction

Langerhans cell histiocytosis (LCH) is a rare disease char-
acterized by the proliferation and accumulation of dendritic
cells, leading to organ dysfunction. It is most often diagnosed
in childhood, but can occur at any age [1]. Morphologically,
LCH cells stain positive for CD1a and/or CD207 (Langerin).
Any organ/organ system can be affected; however, the most
frequently affected include the skeleton, skin, pituitary, liver,
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spleen, hematopoietic system, lungs, lymph nodes and central
nervous system (CNS) [2]. LCH is classified as either single
system (SS-LCH) where one organ or system is involved, or
multisystem (MS-LCH) where two or more systems are in-
volved and may include “risk organs” (hematopoietic system,
spleen and/or liver) [3]. Patients with SS-LCH are usually
treated with local therapy, whereas MS-LCH requires systemic
chemotherapy. Given the rarity of the disease, there is no clear
standard of care, particularly data addressing the management
of patients that fall within the relapsed population. There is
even less data addressing patients that fall within the adoles-
cent young adult (AYA) age group. We highlight an effective
approach in such a patient.

Case Report

A 33-year-old male presented with abdominal pain and ane-
mia with a hemoglobin of 9.6 g/dL. CT scans revealed diffuse
lymphadenopathy, bilateral hydroureteronephrosis, attributed
to retroperitoneal fibrosis and an infiltrative process around the
tail of the pancreas, aorta, and kidney. Soon after, the patient
was intubated for hypercapneic respiratory failure. An infec-
tious workup was negative. An axillary lymph node biopsy
revealed CD1a positive histiocytes, consistent with LCH (Fig.
D).

Staging revealed “risk organ” involvement: the patient had
a transaminitis suggesting liver involvement, and splenomega-
ly. His bone marrow biopsy was negative for disease. He also
had hypernatremia consistent with diabetes insipidus managed
with DDAVP; an MRI of the brain incidentally showed hy-
perdense lesions around the optic nerves suggestive of LCH
involvement (Fig. 2).

Therapy with prednisolone 125 mg daily and vinblastine
weekly was initiated with resolution of respiratory failure with-
in 1 week. Upon completion of this induction course, restaging
scans demonstrated increasing axillary and inguinal adenopa-
thy. B-RAF mutational analysis was negative. The patient was
salvaged with cladribine and cytarabine for four cycles. De-
spite a 20% reduction in dose (given concern for toxicity), the
patient’s course was complicated by prolonged cytopenias and
sepsis. Restaging post-completion of therapy showed decrease
of the soft tissue masses encasing the optic nerves, resolution
of lymphadenopathy and stable mild splenomegaly. Surveil-
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Table 2. Summary of Studies for Refractory/Relapsed MS-LCH in Pediatrics and Adults

Study No. of Patients  Regimen Response rate  Reactivation Survival
Summary of pediatric studies for refractory/relapsed MS-LCH
Minkov et al 1999 [15] 26 Cyclosporine or CSA/ 15% (total) NA NA
steroid + one or more of
vinblastine/etoposide/ATG
Weitzman et al 2009 [16] 46 RO+ Cladribine RO+ 26% NA 2 years
37 RO- RO- 62% RO+ 48%
RO-97%
Overall 68%
Biswas et al 2007 [17] Cladribine 67% NA 83%
Bernard et al 2005 [18] Cladribine + Ara-C x 2 cycles 67% NA 78%
Apollonsky and lipton 2009 [19] Cladribine + Ara- 100% 0% (2.5-6years) NA
C x 3 -5cycles
Steiner et al 2005 [20] 9 RIC allogeneic HSCT 78% NA 78%
Kudo et al 2010 [21] 15 Myeloablative regimen 73% NA 73.30%
(10 patients) and RIC (5
patients), followed by
allogeneic cord blood
Simko et al 2013 [22] 11 Clofarabine x 6 cycles 73% 18% 2 years
91%
Summary of adult studies for refractory/relapsed MS-LCH
Pardanani et al 2003 [12] 5 Cladribine x 5 days, 60% NA
median of 4 cycles
Ingram et al 2006 [23] 1 RIC allogeneic HSCT 100% NA
Ichikawa et al 2007 [24] 1 Autologous HSCT 100% NA
Konno et al 2007 [25] 1 Etoposide 100% NA
Janku et al 2010 [26] 3 (2LCH, Imatinib 100% NA
1 ECD)
Haroche et al 2013 [27] 3 ECD (2 with Vemurafenib 100% NA

concurrent LCH)

Ara-C: cytosine arabinoside; ATG: anti-thymocyte globulin; CSA: cyclosporine; ECD: Erdheim-Chester disease; HSCT: hematopoietic stem cell
transplant; LCH: Langerhans cell histiocytosis; RIC: reduced intensity; RO: risk organ.

lance scans 12 months later continue to demonstrate stability.

Discussion

The majority of frontline studies for MS-LCH have been di-
rected at the pediatric population (Table 1) [4-7]. The Histio-
cyte Society conducted three study protocols (LCH-I, II, and
IIT), the results collectively establishing vinblastine and pred-
nisolone for 6 weeks in children as the current standard of ther-
apy [1]. Conversely, in the adult population, there is no clear
standard of treatment and most studies are limited by small
sample size with some suggesting that vinblastine/predniso-
lone + 6-mercaptopurine (6MCP) can be applied to the adult
population with good response (Table 1) [8-14].

In pediatric patients with refractory or relapsed MS-LCH,
various therapeutic trials have been conducted as summarized
in Table 2 [15-22]. Single agent cladribine has been studied
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with limited efficacy in patients with “risk organ” involvement
[16, 17]. The combination of cladribine and cytarabine ap-
pears to achieve higher response rates with improved survival
and low risk of reactivation [18, 19], serving as the basis for
our treatment recommendations in our patient. More recently,
higher survival rates have been demonstrated with clofarabine
in cladribine refractory LCH [22].

Literature addressing the management of refractory/re-
lapsed MS-LCH in adults is much less robust, most consisting
of case reports (Table 2) [12, 23-27]. More recently, B-RAF
mutations have been observed in 38% to 69% of cases of LCH
[27], making salvage with vemurafenib an appropriate choice
in patients that harbor the mutation.

The current case report not only stresses the variability in
the management of MS-LCH in pediatric and adult popula-
tions alike but also highlights another therapeutic challenge
- whether patients in the AYA group should be treated with
a pediatric or adult regimen. The frontline use vinblastine/
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Figure 1. Axillary lymph node biopsy with Langerhans cell histiocytosis. A (x 100, hematoxylin and eosin). The lymph node shows
paracortical and sinus Langerhans cells that spare the follicles; B. (x 400, hematoxylin and eosin): The Langerhans cells show ir-
regularly grooved and folded nuclei. Admixed lymphocytes, eosinophils, plasma cells, and multinucleated giant cells are present;
C. (x 200, CD1a): The LCH cells are strongly CD1a positive; D. (x 200, S100): The LCH cells are strongly S100 positive. LCH:

Langerhans cell histiocytosis; CD 1a: cluster of differentiation 1a.

Figure 2. MRI of the brain demonstrated hyperdense lesions around
the optic nerves, lesions appearing hypointense to the cerebral cortex
on T2-weighted imaging, suggestive of Langerhans cell involvement.

prednisolone + 6MCP (if “risk organs” are involved) appears
reasonable in both children and adults [4-6, 8-10]. However,
when faced with refractory/relapsed disease, there is no con-
sensus on how to treat the AYA group. We demonstrate that
the combination of cladribine and cytarabine, typically used in
children, can in fact be effective in B-RAF negative AYA pa-
tients. That being said, toxicity with this regimen is significant
supporting the need for further assessment of better tolerated
and more effective therapies.
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