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Abstract

plasma cells in this particular patient.

In our case, we encountered a patient with a very rare complication who was diagnosed with chronic lymphocytic leukemia
(CLL) combined with cutaneous plasmacytosis(C/SP). Cutaneous plasmacytosis is a rare and benign plasma cell proliferative
disease, but a few reports suggesting that it has the potential to transform into malignant tumours. However, to date, there have been
no reported cases of cutaneous plasmacytosis combined with chronic lymphocytic leukemia. Single cell RNA-seq analysis and
clonotype tracking revealed co-expression of IGHV4-34 by malignant B-lymphocytes and monoclonal plasma cells. Interestingly,
the presence of IGHV4-34, which is one of the most frequently used genes in CLL patients, has rarely been reported in plasma
cell diseases. This indicated that there might be a similarity or homology between the malignant B-lymphocytes and monoclonal

Introduction

Chronic lymphocytic leukemia (CLL) is the most common
mature B-cell neoplasm [1]. There have been substantial
advances in the field of CLL research in the last decade, including
the identification of recurrent mutations, and clarification of
clonal architectures, signalling molecules, and the multistep
leukemogenic process, providing a comprehensive understanding
of CLL pathogenesis [2]. IGHV4-34 is one of the most frequently
used genes in CLL patients, which usually display an indolent
outcome [3]. C/SP is a rare and benign plasma cell proliferative
disease [4,5], but a few reports suggesting that it has the potential
to transform into malignant tumours [6,7]. However, to date, there
have been no reported cases of C/SP combined with CLL. Here,
we reported a patient with a very rare complication who was
diagnosed with CLL combined with C/SP, Single cell RNA-seq
analysis and clonotype tracking revealed co-expression of IGHV4-
34 by malignant B-lymphocytes and monoclonal plasma cells,
which indicated there might be a similarity or homology between

the malignant B-lymphocytes and monoclonal plasma cells in the
particular patient.

Case Report

A 54-year-old man from southwestern China noticed the rapid
growth of reddish-brown rash on his back without any discomfort
in 2017 (Figure 1A). In 2020, the patient’s rash worsened,
accompanied by cervical lymphadenopathy, and he presented to a
hospital in southwest China (Chongqing, China). A blood routine
examination revealed significant increases in white blood cells and
lymphocytes, while a skin biopsy showed infiltration of plasma
cells in the dermis. Additionally, lymph node and bone marrow
biopsies indicated the presence of malignant monoclonal mature
B-lymphocytes. PET-CT scans showed enlarged lymph nodes in
the bilateral neck, bilateral armpits and bilateral inguinal area,
with increased FDG metabolism. The patient was diagnosed with
chronic lymphocytic leukemia and prescribed ibutinib at a dose of
80-160 mg/day for 12 cycles. After one-year treatment, the patient
has achieved complete remission. The bone marrow flow pattern
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showed that the residual malignant mature B-lymphocytes had decreased to less than 1%, but there was also infiltration of monoclonal
plasma cells. Simultaneously, during the oral administration of ibutinib, the number of brownish-red spots on the skin gradually
increased. A follow-up PET-CT scan revealed no significant change in lymphadenopathy compared to the pre-treatment condition,
which could not be attributed to chronic lymphocytic leukemia alone. Further skin and lymph node biopsies were performed, revealing
plasma cell infiltration (Figure 1B and Figure 1C), leading to the consideration of cutaneous plasmacytosis and chronic lymphocytic
leukemia as diagnoses. To explore the relationship between the two diseases in the patient, bone marrow single-cell sequencing was
conducted (Figure 2A). The results showed the presence of two groups of malignant B-lymphocytes and monoclonal plasma cells in the
patient’s bone marrow, with positive IgH and IgK rearrangement. Clonotype tracking revealed co-expression of IGHV4-34 by malignant
B-lymphocytes and monoclonal plasma cells (Figure 2B).

Figurel: Plasma cell infiltration in skin and lymph nodes. (A) General view of the patient’s back. (B) Hematoxylin and eosin stain of
skin biopsy (B, magnification x20). (C) Hematoxylin and eosin stain of lymph node(C, magnification x400).
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Figure 2: Bone Marrow Single-cell sequencing and B cell receptor Immuno Library Analysis. (A) Bone Marrow Single-cell sequencing.
(B) BCR Clonotype tracking analysis.
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Discussion

Cutaneous plasmacytosis is a plasma cell disorder
characterized by reddish-brown patches, hypergammaglobulinemia
and lymphadenopathy [8]. Itis exceedingly rare and mostly reported
in patients of Japanese and Chinese [9]. Systemic involvement may
be manifested by hepatosplenomegaly. Cutaneous plasmacytosis
progresses slowly and is reported as a benign disease in most cases.
However, patients with systemic involvement may have variable
constitutional symptoms such as fatigue, weight loss, and fever
[10]. There are few reports the C/SP has the potential to transform
into malignant tumors [6-7]. The degree to which C/SP overlaps
with other plasma cell proliferative disorders and neoplasms is
incompletely understood. Chronic lymphocytic leukaemia is
characterised by the clonal proliferation and accumulation of mature
and typically CD5-positive B-cells within the blood, bone marrow,
lymph nodes, and spleen [11]. The status of the IGHV genes is also
associated with survival, such as patients with unmutated IGHV
genes have a more aggressive disease course than patients with
mutated IGHV genes [12]. A preferential IGHV gene utilization
has been revealed in CLL, IGHV4-34 are the most predominant
and usually display an indolent outcome [3]. The IGHV4-34
gene encodes germline autoreactive antibodies by recognizing
N-acetyllactosamine contained in self and exogenous antigens, as
the 1/i blood group antigen. It is usually intracellular and expressed
in oxidized apoptotic cells, explaining why IGHV4-34 antibodies
bind apoptotic B-cells removing cellular debris [13-14]. However,
to date, there have been no reported cases of C/SP combined with
CLL. In our case, the patient was diagnosed with CLL combined
with C/SP. Interestingly, the presence of IGHV4-34, which is one
of the most frequently used genes in CLL patients, has rarely been
reported in plasma cell diseases. This indicated that there might be
a similarity or homology between the malignant B-lymphocytes
and monoclonal plasma cells in this particular patient.
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