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Case report

Vemurafenib as first-line therapy in BRAF-V600E-
mutant Erdheim-Chester disease with

CNS involvement

Gorka Fernandez-Eulate, " Amaia Mufioz-Lopetegj, Irune Ruiz,® Miguel Urtasun’

SUMMARY

Erdheim-Chester disease (ECD) is a rare histiocytosis that
may affect the central nervous system (CNS). Infiltration
by the disease occurs throughout the neuroaxis, usually
involving the dentate nucleus and the pons, manifested
as a pyramido-cerebellar syndrome. CNS involvement

is an adverse prognostic factor which warrants prompt
evaluation and treatment. BRAF mutation occurs in more
than half of the cases and has become central in the
therapeutic approach. There is rapidly growing evidence
that BRAF inhibitors such as vemurafenib or dabrafenib
are effective in treating CNS-spread disease. We present
a patient with BRAF-V600E-mutant ECD with a classical
pyramido-ataxic onset of disease who improved after
prompt diagnosis with vemurafenib treatment as first-
line therapy.

BACKGROUND

Erdheim-Chester disease (ECD), a histiocytosis of
the L group according to the latest classification,’
is a rare multisystemic disease that may involve
the CNS,? commonly manifesting as a pyramido-
cerebellar syndrome. ECD has characteristic find-
ings on brain MRI, bone X-ray and skin biopsy.
Currently, interferon-o. (IFN-o) is the first-line
therapy in ECD.® In patients with BRAF-mutated
ECD, vemurafenib as second-line therapy has
achieved a high grade of responses, although few
cases have been treated with this drug as first-line
therapy. Prompt diagnosis and treatment may halt
disease progression before substantial disability
occurs.

CASE PRESENTATION

A 31-year-old woman with a 1-year history of
unstable gait was admitted to our hospital. She
had a history of hypercholesterolaemia and central
diabetes insipidus and a skin biopsy that revealed
‘diffuse xanthomatosis’. On neurological exam-
ination she presented prominent gait ataxia with
widespread hyper-reflexia, double vision caused
by spontaneous nystagmus and mild dysarthria.
Multiple skin xanthomas were observed.

INVESTIGATIONS

A brain and spinal cord MRI showed diffuse
alteration of fluid-attenuated inversion recovery
(FLAIR) and T2 signal affecting the deep white
matter of both the cerebellar hemispheres and

peduncles, the pons, and the lateral aspect of the
spinal cord symmetrically, from C3 to DS. No diffu-
sion restriction or gadolinium enhancement was
observed (figure 1A,B). Whole-body positron emis-
sion tomography-CT showed cerebellar hypome-
tabolism. Complete blood and cerebrospinal fluid
analyses were unrevealing. Nerve conduction
studies + electromyography and a cervico-thoraco-
abdomino-pelvic CT scan were normal.

DIFFERENTIAL DIAGNOSIS

Normal cholestanol, sterol levels and long-chain
fatty acids in serum ruled out cerebrotendinous
xanthomatosis. CYP27A1 and spinocerebellar
ataxia mutations were negative. The skin biopsy
was recovered and reviewed, and showed a prolif-
eration of xanthomatous-like cellularity, with a
negative immunohistochemical profile for S100
and CDla staining. Thus, the possibility of an
ECD arose. Further staining for CD68 and factor
XIII was positive, as well as BRAF-V600E mutation
(figure 1D,E). X-ray of the long bone and bone
gammagraphy supported the diagnosis of ECD
(figure 1C).

TREATMENT

Treatment with vemurafenib 480mg-0-480 mg
was started. Photosensitivity has been a bothersome
complication of the treatment; therefore, vemu-
rafenib dose had to be lowered to 480 mg-0-240
mg.

OUTCOME AND FOLLOW-UP

During the first 10 months, there was partial clin-
ical improvement after starting treatment with
vemurafenib, and 3 years later disease progression
has been halted (clinically and on MRI). The patient
is able to walk short distances unassisted.

DISCUSSION
ECD, a histiocytosis of the L group,’ is a rare disease
that may frequently involve the CNS. The age of
patients with ECD ranges from 16 to 80 years, with
a mean age of 51 years at symptom onset,” and
shows a strong male predominance (72%).>

ECD is a multisystemic disease where skeletal
involvement is almost always present (80%), with
characteristic bilateral osteosclerotic lesions of the
long bones of the lower extremities (figure 1). Of
the cases, 37% show CNS involvement, being more
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Figure 1  (A) Cerebral MRI showing diffuse alteration of T2 signal
affecting the deep white matter of both the cerebellar hemispheres,
extending along both the cerebellar peduncles and protuberance
(marked by arrows). (B) No gadolinium enhancement on cerebral

MRI. (C) Bone gammagraphy showing bilateral diafiso-metafisarial
corticomedullar sclerosis (marked by arrow head). (D) H&E 20x showing
multinucleated xanthomatous-like cellularity. (E) Immunohistochemistry
showing diffuse CD68 staining.

frequent in BRAF-V600E mutated patients. CNS involvement
is also an adverse prognostic factor,” especially in the presence
of paraneoplastic inflammatory lesions. Histiocytic infiltration
or inflammatory lesions can occur throughout the neuroaxis,”*
and while intra-axial lesions usually involve the dentate nucleus
or the pons (10%-17%) (figure 1A,B), commonly manifested
as a pyramido-cerebellar syndrome, extra-axial involvement
such as meningeal mass lesions (23%) is also common.? Spinal
cord involvement is very rare.” A quarter of patients may have
preceding central diabetes insipidus, as in this case.”® Other
neurological symptoms include headaches, seizures, cognitive
impairment, cranial nerve palsies and neuropsychiatric manifes-
tations. As previously mentioned, ECD is a multisystemic disease
that can also cause cardiovascular (53%-64%), retroperitoneal
(58%), lung (35%), skin (33%) and retro-orbital (22%) involve-
ment in the largest series.”

The diagnosis of ECD is made in the appropriate clinical, radio-
logical and histopathological context.® The latter is characterised
by foamy or lipid-laden histiocytes proliferating as polymorphic
xanthomatous-like cellularity. Immunohistochemical staining is
positive for CD68, CD163 and factor Xllla (figure 1), whereas
it is negative for CD1a and Langerin/CD207. S100 staining may
sometimes be mildly positive.’ Furthermore, BRAF-V600E muta-
tion should be studied, since as high as 66% of patients are BRAF
mutation-positive according to the latest series using picodroplet
digital PCR. This explains why patients with ECD improve with
vemurafenib, a selective BRAF-V60OE inhibitor, as recently
shown.® In wild-type BRAF, other mutations of genes implicated
in the mitogen-activated protein kinases (MAPK) pathway have
been found.”®

Currently, IFN-o is the first-line therapy, although standard
doses may be ineffective in severe cases (by means of CNS or
cardiac involvement).> Other treatment alternatives are anak-
inra, an interleukin-1 antagonist which at standard doses has not

demonstrated to improve CNS symptoms, and vemurafenib, a
BRAF inhibitor with increasing evidence of efficacy in treating
CNS-spread disease. Common toxicities for this latter drug are
arthralgias, photosensitivity and multiple skin complications.?
Future treatment options continue to emerge,” and include other
BRAF inhibitors such as dabrafenib in BRAF-mutated patients. '
Recently, a very high response (89%) with cobimetinib, a
mitogen-activated protein kinase kinase (MEK) inhibitor, has
been observed in wild-type BRAF patients.® The median survival
in ECD is 162 months, with a S-year survival of 82.7%.*

In summary, ECD should be included in the differential
diagnosis of a patient presenting with a pyramido-cerebellar
syndrome and xanthomatosis. This case report should make
neurologists aware of screening for BRAF-V600E mutation in
patients with ECD and consider vemurafenib as a possible treat-
ment, even as first-line therapy in selected cases.

Learning points

» Erdheim-Chester disease (ECD) is a rare histiocytosis
commonly presenting as a pyramido-cerebellar syndrome
with gait ataxia.

» ECD has characteristic findings on brain MRI, bone X-ray,
bone gammagraphy and skin biopsy.

» CNS involvement must be taken into account when choosing
the most appropriate therapy.

» Early vemurafenib treatment in BRAF-V600E mutated
patients may halt disease progression before substantial
disability occurs.
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