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To the Editor

Classical hairy cell leukemia (HCL) is an uncom-
mon lymphoid malignancy where the leukemic B-
cells harbor the BRAF V600E mutation [BRAF 
p.(Val600Glu),  c .1799T>A, and ref .  seq. 
NM_004333.4] in nearly all cases. This mutation 
leads to constitutive activation of the RAF-MEK-
ERK signaling pathway. Chemotherapy with 
cladribine or pentostatin, alone or combined with 
rituximab, is a highly effective standard care for 
HCL patients [1]. However, a significant propor-
tion of patients relapse or become refractory and 
require further, alternative lines of treatment [2]. 
Identification of the BRAF V600E mutation is pa-
ramount, particularly in such relapsed and refrac-
tory cases, as targeted therapy with specific BRAF 
inhibitors is effective in achieving high response 
rates [1]. In those rare cases of HCL without the 
c.1799T>A mutation, alternative mutations and
mechanisms of BRAF activation have been sporad-
ically described [3]. 

At a center for hematological malignancy mo-
lecular diagnostics, screening for BRAF mutations 

in potential cases of HCL has been facilitated over 
the last five years by a next-generation sequencing 
(NGS) approach that covers all coding exons of 
BRAF with a detection sensitivity of 2% variant al-
leles. Two atypical BRAF variants have been detec-
ted in patients with classical HCL (Figure). 

Case #1: This patient who has been previously 
reported [4], presented more than forty years ago 
and received multiple lines of treatment including 
splenectomy, chlorambucil, cladribine, and cladrib-
ine/rituximab. Allele-specific PCR and Sanger se-
quencing of BRAF exons 11 and 15 at the third re-
lapse demonstrated no V600E mutation. Of note, 
isolated B cells from the patient at that time treated 
with the BRAF inhibitor PLX4720 showed no de-
crease in ERK phosphorylation [4]. At a subse-
quent hematological relapse, NGS identified a 
BRAF c.1802A>C; p.(Lys601Thr) (K601T) muta-
tion at a variant allele frequency (VAF) of 2.0%. 
The patient underwent a trial of the BRAF inhibi-
tor Vemurafenib, but no hematological or clinical 
response was observed.

Case #2: A patient presented with classical HCL 
laboratory features apart from the lack of CD103 
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expression. At the presentation, NGS detected a 
non-canonical c.1797_1799delinsGGA mutation 
with a VAF of 9.4% though still predicted to result 
in a BRAF p.(Val600Glu) (V600E) amino acid 
change. The patient is planned to commence 
cladribine. 

These cases raise two important issues. Firstly, 
identification of the BRAF V600E is imperative in 
relapsed or refractory HCL patients in order to 
proceed with therapy with a BRAF inhibitor. It is 
currently unknown whether patients with any atyp-
ical BRAF mutation or rearrangement will respond 
to BRAF inhibition. Considering the patient with 
the K601T mutation, given no decrease in ERK ac-
tivation in malignant B cells, no clinical response 
to inhibitor, and that in solid tumors, this mutation 
is designated a Class II mutation with a moderate 

kinase activity [5], there remains concern for the 
use of a BRAF inhibitor in HCL patients without  
canonical V600E. Secondly, the methodological ap-
proach to mutation detection must consider cove-
rage of all of BRAF exon 15 and all other BRAF 
exons [3]. The optimal approach must also possess 
a sensitivity to detect low VAFs as difficult aspira-
tion due to disease-associated fibrosis can result in 
an unrepresentative degree of bone marrow infil-
tration: this would exclude less sensitive techniques 
such as Sanger sequencing [6]. Attention should 
also be given to allele-specific primer annealing se-
quences for real-time or droplet digital PCR used 
for diagnostic and measurable residual disease 
monitoring [7], which may lead to a false-negative 
result due to a non-canonical BRAF V600E muta-
tion such as described herein.
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