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Case Report

BRAF V600E Positive Hairy Plasma Cell Leukemia; Are the Cytoplasmic

Projections in Plasma Cells Predictive of a Particular Molecular

Characterization?
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Abstract

Introduction: Plasma cell leukemia (PCL) is a rare and clinically aggressive form of plasma cell dyscrasia. Despite the significant
role of BRAF mutation in plasma cell neoplasms, this mutation has been rarely considered in these cases. Finding evidence guiding
us toward assessing the BRAF mutation in patients with plasma cell neoplasms could help make the suitable decision for targeted
therapy.
Case Presentation: A 79-year-old man presented with leukocytosis. Peripheral blood smear exhibited marked lymphocytosis and
infiltration of about 50% abnormal lymphoid cells with slender cell-surface projections and oval shape nucleus. These findings
raised the provisional diagnosis of hairy cell leukemia (HCL) or HCL variants (HCL-v). Molecular analysis confirmed the presence of
BRAFV600E mutation, which was in agreement with HCL diagnosis, albeit the flow cytometric assessment of abnormal lymphocytes
corroborated PCL.
Conclusions: Together with the previous comprehensive analysis regarding the association of cytoplasmic projections and BRAF
mutations, our findings could suggest this morphological characteristic in plasma cells (PCs) as an indication for the assessment of
BRAF V600E mutation in PC dyscrasias.
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1. Introduction

Plasma cell leukemia (PCL) is a rare and clinically ag-
gressive form of plasma cell dyscrasia with a dismal prog-
nosis and distinct presentation of multiple myeloma. PCL
accounts for approximately 0.6-4% of numerous myeloma
cases. PCL is characterized by a peripheral plasmacytosis (>
20% of plasma cells in differential white blood cell (WBC)
count and absolute plasma cell count greater than 2.0 ×
109/L) (1, 2). As PCL does not harbor a unifying genetic mu-
tation and, consequently, specific therapeutic targeting of
oncogenic mutations (1, 3), it is of a high clinical signifi-
cance to shed light on the detailed molecular diagnostics
early in the disease to find potentially targetable agents
and design novel therapeutic approaches.

BRAF gene mutations are known as a targetable muta-
tions in different malignancies. BRAF mutations have been
frequently detected in melanoma and thyroid and colorec-
tal cancers. BRAF V600E is a point mutation, which leads

to activating the RAS-RAF-MEK-ERK signaling pathway in a
constitutive manner and independent of extracellular sig-
nals (4).

This mutation is a key event in the molecular pathogen-
esis of hairy cell leukemia (HCL), and nearly > 97% of inves-
tigated HCL patients carry this mutation.

Despite its significant contribution to plasma cell neo-
plasms, BRAF mutation has been rarely considered in these
cases. Since the frequency of BRAF mutation in these types
of neoplasms is not high, and there is no remarkable indi-
cation for evaluation of this mutation in plasma cell neo-
plasms, finding evidence guiding us toward assessing the
BRAF mutation could help make the suitable decision for
targeted therapy (5).

2. Case Presentation

A 79-year-old man presented with fatigue, muscle
weakness, and dizziness. Initial hematology evaluation re-
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vealed a moderate leukocytosis (WBC: 26.3× 109/L), anemia
(Hb: 8.1 g/dL), and platelet count of 225 × 109/L. Peripheral
blood smear exhibited marked lymphocytosis (absolute
lymphocyte count: 18.14 × 109/L) and infiltration of about
50% abnormal lymphoid cells with slender cell-surface
projections and oval-shaped nucleus (Figure 1). These find-
ings raised the provisional diagnosis of HCL or HCL variant
(HCL-v). Additionally, since BRAF V600E mutation is known
as the genetic hallmark of HCL, to provide a definitive diag-
nosis, the blood sample was sent for molecular analysis for
this mutation as well as immunophenotyping.

Molecular analysis confirmed the presence of BRAF
V600E mutation, which was in agreement with HCL di-
agnosis, albeit the flow cytometric assessment of abnor-
mal lymphocytes corroborated PCL (CD25-, CD103-, CD11c-,
CD45-, CD19-, CD20-, CD56-, CD38+, and CD138+) (Figure 2).

Furthermore, serum protein electrophoresis illus-
trated moderate hypogammaglobulinemia with a no-
ticeable knob in the gamma zone. According to the
immunofixation graphs, the peak was detected to be free
lambda light chain (Figure 2). Serum-free light chain assay
also revealed elevated levels of lambda-free light chains
and a kappa/lambda ratio of approximately 0.036 (normal
ratio: 0.26 - 1.65).

3. Discussion

So far, several studies have reported patients with
plasma cell dyscrasia described by a hair-like structure;
however, none of them evaluated the presence of BRAF mu-
tation in these cases (6, 7). Specifically, there are some
reports regarding BRAF V600E mutation in cases with
plasma cell dyscrasia, which did not address the morpho-
logical changes in detail (4).

There is compelling evidence that cytoplasmic projec-
tions in some malignant cells, such as hair-like cells, con-
tribute to BRAF V600E mutation. Under this condition,
the constitutive activation of RAS/BRAF/MEK/ERK signal-
ing and the subsequent stimulation of metabolic path-
ways, such as glycolysis and mitochondrial respiration, are
considered to be responsible for particular cytoplasmic
changes (8).

In the current entity, the hair-like morphology of ab-
normal cells prompted us to evaluate BRAF V600E muta-
tion. Our findings were consistent with the previous com-
prehensive analysis conducted by Rossi et al. (8). This
might provide a valuable insight to propose the cytoplas-
mic projections in plasma cells (PCs) as an indication for
the assessment of BRAF V600E mutation in PC dyscrasias,
thereby offering helpful targeted therapy through using
selective BRAF inhibitors, such as vemurafenib (4).

Footnotes

Authors’ Contribution: Conceptualization, Reza Ran-
jbaran; Methodology, Elham Jamali, Ehsan Sarraf Kaze-
rooni; Formal analysis and investigation, Akbar Hashemi
Tayer; Writing the original draft, and review, editing, and
supervision, Reza Ranjbaran.

Conflict of Interests: The authors declare that they have
no known competing financial interests or personal rela-
tionships that could have influenced the work reported in
this paper.

Funding/Support: This study was supported by Peyvand
pathobiology and genetic lab, Shiraz, Iran.

Informed Consent: Written informed consent was ob-
tained.

References

1. Tiedemann RE, Gonzalez-Paz N, Kyle RA, Santana-Davila R, Price-Troska
T, Van Wier SA, et al. Genetic aberrations and survival in plasma
cell leukemia. Leukemia. 2008;22(5):1044–52. doi: 10.1038/leu.2008.4.
[PubMed: 18216867]. [PubMed Central: PMC3893817].

2. Ranjbaran R, Golafshan H. Flaming Plasma Cell Leukemia. Turk
J Haematol. 2018;35(2):134. doi: 10.4274/tjh.2016.0388. [PubMed:
28120778]. [PubMed Central: PMC5972336].

3. Lee DS, Chng WJ, Shimizu K. Plasma cell neoplasms: genetics,
pathobiology, and new therapeutic strategies. Biomed Res Int.
2014;2014:941820. doi: 10.1155/2014/941820. [PubMed: 25610876].
[PubMed Central: PMC4290896].

4. Rustad EH, Dai HY, Hov H, Coward E, Beisvag V, Myklebost O, et al. BRAF
V600E mutation in early-stage multiple myeloma: good response
to broad acting drugs and no relation to prognosis. Blood Cancer J.
2015;5. e299. doi: 10.1038/bcj.2015.24. [PubMed: 25794135]. [PubMed
Central: PMC4382665].

5. Andrulis M, Lehners N, Capper D, Penzel R, Heining C, Huellein J, et
al. Targeting the BRAF V600E mutation in multiple myeloma. Cancer
Discov. 2013;3(8):862–9. doi: 10.1158/2159-8290.CD-13-0014. [PubMed:
23612012].

6. Tanioka F, Tamashima S, Shimizu S, Kobayashi H, Kobayashi Y, Sug-
imura H. A case of primary plasma cell leukemia with hairy-cell mor-
phology and lambda-type Bence-Jones protein. Immunohistochem-
ical and molecular analysis. Jpn J Clin Oncol. 2003;33(5):232–7. doi:
10.1093/jjco/hyg043. [PubMed: 12865467].

7. Kumar TN, Krishnamani K, Gandhi LV, Sadashivudu G, Raghu-
nadharao D. Plasma cell leukaemia masquerading as hairy
cell leukaemia: a case report. Indian J Hematol Blood Transfus.
2014;30(Suppl 1):33–5. doi: 10.1007/s12288-013-0228-5. [PubMed:
25332528]. [PubMed Central: PMC4192190].

8. Rossi ED, Martini M, Bizzarro T, Schmitt F, Longatto-Filho A, Larocca
LM. Somatic mutations in solid tumors: a spectrum at the service
of diagnostic armamentarium or an indecipherable puzzle? The
morphological eyes looking for BRAF and somatic molecular de-
tections on cyto-histological samples. Oncotarget. 2017;8(2):3746–60.
doi: 10.18632/oncotarget.12564. [PubMed: 27738305]. [PubMed Cen-
tral: PMC5356915].

2 Shiraz E-Med J. In Press(In Press):e117454.

http://dx.doi.org/10.1038/leu.2008.4
http://www.ncbi.nlm.nih.gov/pubmed/18216867
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3893817
http://dx.doi.org/10.4274/tjh.2016.0388
http://www.ncbi.nlm.nih.gov/pubmed/28120778
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5972336
http://dx.doi.org/10.1155/2014/941820
http://www.ncbi.nlm.nih.gov/pubmed/25610876
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4290896
http://dx.doi.org/10.1038/bcj.2015.24
http://www.ncbi.nlm.nih.gov/pubmed/25794135
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4382665
http://dx.doi.org/10.1158/2159-8290.CD-13-0014
http://www.ncbi.nlm.nih.gov/pubmed/23612012
http://dx.doi.org/10.1093/jjco/hyg043
http://www.ncbi.nlm.nih.gov/pubmed/12865467
http://dx.doi.org/10.1007/s12288-013-0228-5
http://www.ncbi.nlm.nih.gov/pubmed/25332528
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4192190
http://dx.doi.org/10.18632/oncotarget.12564
http://www.ncbi.nlm.nih.gov/pubmed/27738305
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5356915


Uncorrected Proof

Jamali E et al.

Figure 1. Representative of plasma cells with hairy cytoplasmic projections (panels A - C: peripheral blood; 100× objective; wright stain; original magnification ×1000)
(panels D - F peripheral blood; 40× objective; wright stain; original magnification ×400).
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Figure 2. Dot-plot diagrams depict the immunophenotype characteristics of the abnormal lymphoid population. Additionally, serum protein immunofixation results con-
firmed the presence of monoclonal free lambda light chain.
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