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CO R R E S POND EN C E

Clinical associations of BRAF and MAP2K1 mutations in
pediatric Langerhans cell histiocytosis: When 1 + 1 = 3

To the Editor:

With great interest, we have read the recent publication by Hélias-

Rodzewicz and colleagues describing the molecular and clinicopathologic

characterization of 415 children with histiocytoses included in the French

national histiocytosis registry, including 366 with Langerhans cell histiocy-

tosis (LCH).1 Among LCH patients, the authors detected somatic

BRAFV600E mutations in 184 cases, MAP2K1 exon 2 or 3 mutations in

44 cases, BRAF exon 12 deletions in 26 cases, and BRAF exon 12 inser-

tions in 8 cases. Because the groups of patients with MAP2K1 or BRAF

exon 12 alterations encompassed fewer than 50 patients each, the

authors stated that the analysis of clinical correlations of these non-

BRAFV600E mutations was limited. Although it is certainly possible to gain

valuable insights from <50 patients, as illustrated by our recent collabora-

tive study of 39 cases with ALK-positive histiocytosis,2 we agree with the

French authors that larger groups of patients are required to draw more

definitive conclusions regarding the clinical impact of recurrent driver

mutations beyond BRAFV600E. Prior to publication of the study by Hélias-

Rodzewicz et al, we reported the findings of an international clinicoge-

nomic study of childhood LCH,3 which did not involve French patients.

We described detailed clinical characteristics and outcomes of 377 chil-

dren with LCH, including 191 with BRAFV600E, 54 with MAP2K1 exon

2 or 3 mutations, 27 with BRAF exon 12 deletions, and 12 with BRAF

exon 12 insertions. Combining our findings with those from the separate

study by Hélias-Rodzewicz et al. provides us the unprecedented opportu-

nity to explore the clinical features of >50 patients with MAP2K1 muta-

tions or BRAF exon 12 deletions — the second and third most common

oncogenic drivers of pediatric LCH.4

Combining the two study cohorts yielded a virtual cohort of

743 children with LCH genotyped for at least BRAFV600E. BRAFV600E

was detected in 375/743 (50.5%) patients, with very similar frequen-

cies in both studies (50.3%1 vs. 50.7%3). Among patients without

BRAFV600E, MAP2K1 exon 2 or 3 mutations were detected in

98 cases, BRAF exon 12 deletions in 53 cases, BRAF exon 12 inser-

tions in 20 cases, and BRAF exon 15 mutations other than BRAFV600E

in 14 cases (Tables S1–S3). As convincingly demonstrated

previously,1,3,5 BRAFV600E is strongly associated with multisystem

disease (Figure 1A,B), particularly with involvement of risk organs

(liver, spleen, and/or hematopoietic system). Yet, children with this

severe disease presentation occasionally had alternative BRAF or

MAP2K1 alterations (Figure S1). In addition, BRAFV600E is strongly

associated with skin involvement (Figure 1D). In contrast, MAP2K1

mutations were associated with a higher incidence of bone involve-

ment (Figure 1C), whereas BRAF exon 12 deletions appeared to cor-

relate with more lung involvement (Figure 1E), substantiating our

previous observations.3 No significant differences in lymph node,

pituitary, or (non-pituitary) central nervous system (CNS) involve-

ment were observed (Figure 1F,G; Table S1), although this may be

caused by a lack of power. Notably, 19/19 patients who developed

neurodegenerative LCH had BRAFV600E (Table S1), underscoring the

intimate relation between BRAFV600E and this devastating clinical

condition.6 Moreover, patients with BRAFV600E received second-line

treatment and targeted therapy more frequently than patients with

BRAF exon 12 or MAP2K1 mutations (Table S1). However, these out-

come data should be interpreted with caution, as we previously

showed that this seems (primarily) driven by the association of

BRAFV600E with disease extents known for high rates of progression

or relapse, including multisystem LCH and single-system multifocal

skin disease.3

In conclusion, by combining published data from two large cohort

studies of pediatric LCH, we present a concise overview of the clinical

impact of somatic BRAF or MAP2K1 mutations on LCH presentation

during childhood. Although the individual studies convincingly showed

the frequency and clinical associations of BRAFV600E, the combination of

their results allowed a first look into the clinical presentation of >50 chil-

dren with LCH harboring BRAF exon 12 deletions or MAP2K1 muta-

tions. In the setting of a rare disease like LCH, the combination of

research data is often crucial and synergistic. Increasing international

collaboration through the Histiocyte Society, the European Consortium

for Histiocytosis (ECHO), and the North American Consortium for His-

tiocytosis (NACHO), as well as prospective molecular analysis of LCH

lesions, will further advance our understanding of the pathogenesis of

this clinically heterogeneous disorder.
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F IGURE 1 (A and B) Bar charts depicting the percentage of patients with BRAFV600E, BRAF exon 12 deletions, or MAP2K1 mutations having
specific disease extents at LCH diagnosis. Statistical comparisons were performed for multisystem disease in panel B. (C–G) Bar charts depicting
the percentage of patients with BRAFV600E, BRAF exon 12 deletions, or MAP2K1 mutations having specific disease sites at LCH diagnosis.
Statistical tests with p values < .05 are depicted. Comparisons of proportions between three subgroups were done with the Fisher–Freeman–
Halton exact test; comparisons of proportions between two subgroups were done with the Fisher's exact test. The numbers of patients are

provided in Table S1. Precise p values are provided in Figure S2. Symbols: **p < .00125; *p < .05.
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Additional supporting information can be found online in the Support-

ing Information section at the end of this article.
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