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Non-V600E BRAFmutation in hairy cell leukemia variant
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An 89-year-old-woman presented with an elevated white blood cell

(WBC) count of 27.5× 109/L (normal, 4–11× 109/L) and splenomegaly

(17.8 cm) in 2021. Peripheral blood (PB) flow cytometry immunophe-

notyping (FCI) performed elsewhere identified CD5-negative, CD10-

negative lambda+ B-cells suggestive of splenic B-cell lymphomas,

possibly splenic marginal zone lymphoma (SMZL). The patient was

observed until 2023 when she developed weight loss, marked leuko-

cytosis (WBC, 191.9 × 109/L), and splenomegaly (19.4 cm) without

lymphadenopathy. Due to progressive symptoms, the patient under-

went a bone marrow (BM) evaluation. BM and PB smears (Figure

1, Panel A) showed numerous atypical lymphocytes with cytoplasmic

projections, some with distinct nucleoli. FCI identified CD5-negative,

CD10-negative lambda+ B-cells positive for CD11c (bright), CD19

(bright), CD20 (bright), CD22 (bright), and CD103 (partial+), and

negative for CD5, CD10, CD23, CD25, CD38, CD43, and CD200

(Figure 1, Panel B). BM was hypercellular with an atypical intersti-

tial, intrasinusoidal, and focally nodular lymphoid infiltrate (Figure

1, Panel C) positive for CD20 (Figure 1, Panel D) and DBA.44,

and negative for CD123, BRAF V600E, annexin A1, and cyclin

D1. Next-generation sequencing (162 gene panel) detected a BRAF

c.1406G > C p.G469A mutation (VAF 44%). The clinicopathologic

and immunophenotypic findings, along with the absence of canon-

ical BRAF p.V600E mutation, supported a diagnosis of hairy cell

leukemia, variant (HCLv). However, splenic B-cell lymphomas, such

as splenic diffuse red pulp B-cell lymphoma, were also considered

in the differential diagnosis. She was recommended cladribine and

rituximab therapy.
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PatientswithHCLv tend tobeolder andhavehigherPBWBCcounts

when compared to patients with classic hairy cell leukemia (cHCL) who

usually presentwith cytopenias [1]. There is a clinicopathologic overlap

between HCLv and splenic diffuse red pulp small B-cell lymphoma. FCI

remains a cornerstone for accurately distinguishing HCLv from other

splenic low-gradeB-cell lymphomas.HCLv showsabright expressionof

panB-cellmarkers and lacksCD25, CD123, CD200, TRAP, and annexin

A1 which are typically positive in cHCL. Most HCLv cases are brightly

positive for CD103 [2], but dim/partial CD103 expression as seen in

this case has been reported in 3–9% of HCLv [1, 2]. CD103 is a useful

marker that can distinguish cHCL from most cases of HCLv and from

SMZLwhich are CD103 negative [3].

BRAF p.V600E is specific for cHCL, and is consistently absent in

HCLv [3]. Non-p.V600E mutations in BRAF exon 11 (p.F468C and

p.D449E) have been described in rare cases of cHCL [4]. However,

non-V600E BRAFmutation(s) have not been reported in HCLv [3, 5, 6].

The genomic landscape of HCLv, based on limited data, shows recur-

rent mutations inMAP2K1, TP53, U2AF1, and KDM6A. BRAF p.G469A

mutation is a class II hotspot mutation within the protein kinase

domain that results in increased BRAF dimerization, kinase activity,

and downstream ERK activation. This mutation is rare in hemato-

logic malignancies but has been described more frequently in lung and

prostate adenocarcinomas.

In conclusion, this case of HCLv highlights that partial expression of

CD103 can be seen in this entity and should not be overlooked. In addi-

tion, we report the presence of a novel BRAFp.G469Amutation in this

neoplasm.
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F IGURE 1 Panel A:Wright and Giemsa Stain (1000xmagnification, 100x objective) shows atypical lymphoid cells withmoderate cytoplasm
with villi, somewith distinct nucleoli; Panel B: Flow cytometry immunophenotyping shows neoplastic B-cells positive for CD11c (bright), CD19
bright, CD20 bright, CD22 bright (not shown), CD103 (partial,∼36%), lambdamonoclonal and negative for CD25, and CD200; Panel C:
Hematoxylin and eosin (400xmagnification, 40x objective) core biopsy shows increased interstitial and some intrasinusoidal B-cell infiltrate as
highlighted by CD20 in Panel D (CD20 immunostain, 400x, magnification, 40x objective).
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