
Tests Available:
•  BRAF (V600E) Genotype Analysis
•  MAP2K1 Full Gene Sequence Analysis

Disorder: Langerhans cell histiocytosis (LCH) 
is a rare disease characterized by clonal proliferation 
of Langerhans cells (Allen et al, 2010). LCH 
encompasses several disorders historically known as 
eosinophilic granuloma, Hand-Schuller-Christian 
disease, and Letterer-Siwe disease, among others. 
The granulomatous lesions characteristic of LCH 
are heterogeneous in cellular composition as well as 
physical distribution. The broad clinical spectrum 
ranges from localized disease with spontaneous 
remission to multisystem involvement and a 20% 
mortality rate (Brown et al, 2014). Common 
symptoms include lytic bone lesions, exophthalmos, 
polyuria, hepatosplenomegaly, lymphadenopathy, skin 
rash, and hematological compromise (Badalian-Very 
et al, 2011). LCH is generally considered a disease of 
childhood, although adults experience similar forms 
of disease.

Genetics: Although the pathophysiology of 
LCH remains unclear, activation of the MAPK/ERK 
signaling pathway appears to play a significant role 
(Nelson et al, 2014). A somatic activating mutation in 
the BRAF gene, V600E, is identified in approximately 
60% of LCH granulomas (Badalian-Very et al, 2010). 
Somatic MAP2K1 mutations have been identified in 
approximately 50% of BRAF-negative LCH samples 
(Brown et al, 2014). In addition, somatic mutations 
affecting other BRAF residues as well as the ARAF 
gene have recently been described (Satoh et al, 2012; 
Nelson et al, 2014). 

Indications: BRAF V600E genotyping and 
MAP2K1 sequencing are indicated in patients with 
suspected or confirmed LCH. Determination of 
the genetic mutation in LCH lesions has important 
implications for therapeutic treatment. BRAF inhibitors 
such as vemurafenib have been successfully used to treat 
LCH patients with the V600E mutation (Haroche et al, 
2013). The presence or absence of one of these mutations 
in a tumor does not confirm or rule out a diagnosis of 
LCH; results from these tests should be correlated with 
clinical findings and histopathologic features.

Sensitivity:
Clinical Sensitivity: The BRAF V600E mutation 
has been reported in 39-57% of Langerhans cell 
histiocytosis (LCH) lesions (Sahm et al, 2012; 
Badalian-Very, et al, 2010). Approximately 30% of 
LCH tumors have MAP2K1 mutations (Brown et al, 
2014). The combination of these two tests is expected to 
identify somatic mutations in 70-90% of LCH tumors. 
Analytical Sensitivity: The TaqMan® assay used 
for detection of the BRAF V600E mutation identifies 
mutant DNA at a level of approximately 0.1% in a wild-
type background. Sanger sequencing, used for BRAF 
V600E genotyping of FFPE tumors and MAP2K1 
sequencing, can detect somatic mutations present at a 
level of 20% or greater. 

Specimen Requirements:
Fresh frozen or paraffin embedded tissue (PET/FFPE) 
is acceptable for sequencing-based tests. Only fresh 
frozen tissue (no PET/FFPE samples), is acceptable for 
BRAF V600E by RT-PCR at this time. Tissue should 
be collected in sterile cell culture media and shipped 
immediately on dry ice to laboratory.
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Testing Methodology:
BRAF V600E:
•  The BRAF (V600E) mutation by Sanger sequencing

uses a DNA-based PCR-sequencing assay to detect 
the V600E mutation. 

MAP2K1:
•  MAP2K1 sequencing uses PCR-based sequencing

of the entire coding region and intron/exon 
boundaries of the MAP2K1 gene. 

Turn-Around Times:
•  BRAF (V600E) Genotype: 7 days
•  MAP2K1 Full Gene Sequence Analysis: 4 weeks

CPT Codes:
•  BRAF (V600E) Genotype: V600E: 81210
•  MAP2K1 Full Gene Sequence Analysis: 81406

Cost: Please call 1-866-450-4198 for current 
pricing, insurance preauthorization, or with any 
billing questions.

Results: Results will be reported to the referring 
physician or health care provider as specified on the 
test requisition.

Shipping Instructions:
Please enclose test requisition with sample. 
All information must be completed before sample 
can be processed.
Place samples in styrofoam mailer and ship at room 
temperature by overnight Federal Express to arrive 
Monday through Friday. 

Ship to:	
Cytogenetics and Molecular Genetics Laboratories
3333 Burnet Avenue NRB 1042
Cincinnati, OH 45229
513-636-4474
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