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Introduction

Abstract

Background: Plasma Cell Leukemia (PCL) is a very aggressive lym-
phoproliferative disease defined by an abundance of plasma cells in
the peripheral smear. It can manifest as a new occurrence or develop
from Multiple Myeloma (MM), leading to the diagnosis of primary or
secondary PCL, respectively.

Case presentation: We have documented a case of secondary plas-
ma cell leukemia in a 60-year-old female patient who was diagnosed
at the Dr. Awaad clinical laboratory in Sudan. The patient underwent a
two-year follow-up for the etiological assessment of MM. She under-
went chemotherapy following the Velcade-Thalidomide-Dexametha-
sone protocol and showed positive progress after completing 4 cycles.
After two years, the patient exhibited symptoms of anemia and expe-
rienced persistent cough and pain in the spinal region. The laboratory
analysis revealed the presence of normocytic normochromic anemia
with a hemoglobin level of 4.4 g/dl and hypercalcemia with a corrected
calcium level of 15.1 mg/dL. The blood smear indicated that 26% of the
circulating plasma cells were present, most of which were dystrophic.
This finding suggests the likelihood of secondary plasma cell leukemia.

Conclusion: Our case report focuses on an uncommon instance of
MM that progressed aggressively, resulting in the formation of a plas-
macytoma in the lung, followed by secondary Plasma Cell Leukemia
(PCL), and ultimately spreading to the Central Nervous System (CNS).
Patients with a confirmed diagnosis of multiple myeloma who have
received therapy and have a stable condition should have continuous
monitoring. Therefore, performing blood film examinations in all mul-
tiple myeloma patients is essential.

Keywords: Multiple myeloma; Plasma cell leukemia; Blood film
examination; Paraproteinemia.

dividuals with myeloma [1,2]. Primary PCL typically manifests at
an earlier age than secondary PCL. The primary PCL and second-

Plasma Cell Leukemia (PCL) is distinguished by more than
2x10°/L plasma cells in the bloodstream or by a plasmacytosis
that exceeds 20% of the total white blood cells [1]. The preva-
lence of plasma cell neoplasm is approximately 2-4%, with pri-
mary PCL accounting for most cases (60-70%). Nevertheless,
secondary PCL is rising due to the improved survival rates of in-

ary PCL are separate entities; however, both have a bleak prog-
nosis. The median overall survival for secondary PCL that occurs
in the context of relapsed or refractory myeloma is between 6
to 11 months, and it is associated with worse results. The gen-
der distribution in primary PCL and secondary PCL is roughly 3
males to every 2 females [1]. Due to the infrequency of this ill-
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ness, the standards for identifying and managing it are currently
being researched. This study highlights the importance of using
blood smears to diagnose secondary PCL. It also presents a case
report of MM advancing to secondary PCL.

Case presentation

This case report focuses on a 60-year-old hypertensive wom-
an who was diagnosed with MM at a different medical facility.
The patient exhibited reduced consciousness [Glasgow Coma
Scale score of 9] and had a 22 kg/m? body mass index. Their
blood pressure was 140/80 mmHg, they were dehydrated, and
they had a fever [temperature: 37.3°C], persistent cough, and
spinal pain. There was no detectable swelling of lymph nodes
in the peripheral areas, no liver or spleen enlargement, and the
conjunctivae and mucous membranes seemed pale without any
signs of jaundice. She has received a one-year course of treat-
ment with bortezomib, thalidomide, and dexamethasone.

After being revived, the patient was taken to the emergency
room. A biological assessment was then conducted, which in-
volved a Complete Blood Count (CBC). The CBC displayed leu-
kopenia [WBC:2.4x10°/L], absolute lymphocytes [1.9x10°/L].
Mostly plasma cells (Figure 1), absolute neutropenia [0.4x10°/L],
anemia [Hb:4.4 g/dL], normocytic [MCV: 100 fL], normochro-
mic [MCHC:29.0%] blood cells, and marked thrombocytopenia
[Platelet:4.0x10°/L]. The biochemical evaluation revealed a cor-
rected serum calcium level of 15.1 mg/dL, a creatinine level of
2.8 mg/dL, total proteins of 3.3 g/dL, an LDH level of 721 I1U/I,
and normal transaminases.

She underwent an iliac crest bone marrow at another insti-
tution due to ongoing anemia, finding an infiltration of an over
65% plasma cell predominantly dystrophic in nature. Erythro-
poiesis is reduced with normoblastic maturation. Granulopoi-
esis is also reduced across all stages of maturation, with abun-
dant nucleated cells in the bone marrow being aberrant plasma
cells. Thrombopoiesis is drastically decreased.

The electrophoresis of serum proteins indicated a monoclo-
nal gammopathy. A crucial step in the diagnostic process was
the detection of an IgG Kappa using Immunofixation (IF). Immu-
nophenotyping of bone blood cells was carried out to identify
the cause, which showed the following results: CD38/CD138:
[73%], CD19+ [9%], CD20+ [1%], CD56+ [99%], Kappa+ [100%].
These findings suggest the presence of a Kappa CD19- plasma
cell population expressing the abnormal marker CD56. The
Computed tomography of the chest and brain revealed several
metastatic lesions in the lung and CNS, respectively (Figures
2,3).

Discussion

The World Health Organization (WHO) defines Multiple My-
eloma [MM] as having at least one or More Myeloma-Defining
Events (MDEs), together with evidence of either 10% or more
clonal plasma cells on bone marrow examination or a biopsy-
proven plasmacytoma. MDE has consisted of well-defined cri-
teria for CRAB characteristics, including hypercalcemia, renal
failure, anemia, and bone lytic lesions, as well as additional bio-
markers indicative of malignancy [3].

Plasma cell leukemia is a cancerous condition characterized
by the abnormal growth of plasma cells originating from a sin-
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Figure 1: Peripheral blood film analysis demonstrated plasma cell
| (X1000, MGG staining).
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Figure 2: CT scan displays multiple scatter nodules of brain
metastasis.
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Figure 3: CT chest reveals multiple bilateral different sizes

heterogeneously enhancing pulmonary nodule, the largest on the

right pre-hailer region measuring (6.1x5.9 cm). Features suggestive
of lung metastasis.
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gle clone. It is considered a leukemic variant of multiple myelo-
ma. In approximately 60% of cases, PCL is primary and second-
ary in the remaining 40%. The primary condition, which affects
younger individuals more than MM has only been reported in
older cases. Due to the infrequency of this illness, there have
only been a limited number of reported cases [2]. The individual
presented is a 60-year-old female, making this case of utmost
importance.
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While the traditional definition of PCL requires the presence
of more than 2x10°/L of circulatory plasma cells in peripheral
blood or a relative plasmacytosis of over 20% of blood leu-
kocytes, current research suggests that a lower threshold of
circulatory plasma cells should be used to identify PCL [4-6].
Although our patient received multiple treatment cycles with
the combination of bortezomib, thalidomide, daratumumab,
pomalidomide, and dexamethasone for multiple myeloma, they
did not successfully attain remission.

Our patient’s case is uncommon while exhibiting a tumor
syndrome. The biological diagnosis relies on a comprehensive
blood analysis, including a complete blood count and a blood
smear stained with May Grunwald Giemsa (MGG). This stain-
ing technique enables the detection of blood plasmacytosis,
indicated by a concentration of plasma cells exceeding 2 g/L
or comprising more than 20% of the total leukocyte count [7].
Identifying plasma cells on blood smears can be challenging.
Thus, it is crucial to apply immunophenotyping in cases where
the cells are unclear to provide an accurate diagnosis. The pa-
tient’s case strongly aligns with leukopenia, characterized by a
lower-than-average count of white blood cells [8].

The patient exhibited a rare combination of conditions, in-
cluding leukopenia with a count of 2.4x10°/L, non-regenerative
normochromic normocytic anemia with a hemoglobin level
below five g/dl, and deadly thrombocytopenia. These findings,
while rare, are documented in medical literature, with only
between 45% and 87.5% of patients exhibiting them [9]. The
patient exhibited anemia characterized by a low hemoglobin
level. The patient’s condition is further complicated by a hemo-
globin level of 4.4 g/dL and thrombocytopenia with a count of
4.0x10°/L. The myelogram or osteomedullary biopsy reveals a
concerning finding of widespread infiltration of plasma cells,
ranging from 65%.

The blood marrow flow cytometry analysis confirmed the ex-
istence of 65% CD138 dim-positive and kappa-restricted plasma
cells, aligning with a diagnosis of secondary PCL. However, an-
other study also revealed modest levels of CD138 expression,
which can be challenging to interpret accurately [10]. During
flow cytometry analysis, the CD138 molecule tends to rapidly
disintegrate and vanish in the sample, potentially underestimat-
ing CD138 levels. Furthermore, the expression of CD138 can be
diminished during the processing of the sample for flow cytom-
etry. Therefore, the faint CD138 expression observed may not
accurately reflect the actual biological expression of CD138 in
our patient [11]. These challenges in interpreting CD138 expres-
sion highlight the complexities of the analysis and the need for
further research.

Furthermore, most of these aberrant cells exhibited both
cytoplasmic and surface kappa, with a subset showing positiv-
ity for CD56 and CD138 markers. This is a significant finding,
as it challenges the traditional understanding of PCL and MM
diagnosis. Typically, patients with these conditions have plasma
cells that express a specific type of light chain clone in their cy-
toplasm. However, our analysis has found that plasma cells can
also express this light chain clone on their surface, in addition
to the cytoplasmic expression, as mentioned in previously pub-
lished documents [8,11]. This discovery could have profound
implications for future diagnosis and treatment strategies, un-
derscoring the urgency and importance of our research.

These findings indicate that secondary plasma cell leukemia
may have atypical morphology instead of the usual plasma cells.

Therefore, it is essential to examine the peripheral smear when
managing MM thoroughly. The swift advancement from Mono-
clonal Gammopathy of Undetermined Significance (MGUS) to
plasmacytoma and, subsequently, secondary PCL, underscores
the aggressive nature of MM. This necessitates a comprehen-
sive approach to management and treatment, which takes
into account the characteristics of the abnormal cells and their
unique features.

Secondary PCL typically arises due to translocations involv-
ing the immunoglobulin heavy chain and other chromosomal
partners (4p16, 6p21, 11913, 16g23, and 20q11). These trans-
locations may occur with or without concomitant mutations or
deletions in chromosomes and other genes such as NRAS, KRAS,
p53, MYC, and NF-kB [12]. Specifically, there is an increased oc-
currence of t(11; 14) (q13; q32) and other chromosomal abnor-
malities, including del (17p13), del (1p21), ampl (1p21), t(14;
12), and t(4:14), as documented in a previous study [13]. While
the change of MM to secondary PCL is challenging to anticipate,
several risk factors indicate a higher likelihood of progression.
These include failure to react to initial treatment, elevated LDH
levels, low serum albumin levels, hypercalcemia, advanced age,
and increased plasma cells at the time of MM diagnosis [12].
Following the first diagnosis of MM, our patient underwent a
comprehensive examination, revealing elevated LDH levels, ab-
normal serum protein analysis, and the presence of aberrant
plasma cells following bone marrow biopsy.

PCL, characterized by t(11;14), exhibits an extremely unpre-
dictable clinical course [14]. Research suggests a 50% decrease
in circulating plasma cells following ten days of treatment and
complete elimination of circulating plasma cells within four
weeks of treatment. In addition, recent studies have demon-
strated promising patient results, providing encouragement
and motivation, by incorporating venetoclax, a BCL-2 inhibi-
tor [15]. Stem cell therapy, both autologous and allogeneic,
has been linked to longer periods without disease progression
(progression-free survival) and longer overall survival in people
with MM. However, complete remission has been observed in
primary PCL patients treated with stem cell therapy, but their
overall survival was lower compared to MM patients [16]. In
elderly patients, particularly those with PCL, the outlook for PCL
treated with traditional chemotherapy without the use of new
medications is unfavorable. Therefore, it is crucial to inform
and educate healthcare professionals about the importance of
treating these patients with newer immunomodulatory thera-
pies and proteasome inhibitors, which are advisable and offer
the latest treatment options.

Bortezomib has an overall response rate of 69%, effectively
and swiftly reduces the size of the tumor, and reverses issues
related to PCL, such as renal failure and elevated blood calcium
levels [17]. Lenalidomide and pomalidomide, in combination
with dexamethasone and bortezomib, have been administered
to treat relapse-refractory instances of MM. The treatment has
shown an overall response rate of 59% [17]. In patients of ad-
vanced age who have secondary PCL and MM, induction, con-
solidation, and maintenance with a bortezomib-based regimen
have improved the response rate and Overall Survival (OS) with
or without comorbidities. While proteasome inhibitors, immu-
nomodulatory drugs, and monoclonal antibodies have success-
fully improved the clinical outcome of MM, achieving complete
clinical remission can still be difficult with current treatments
[17]. The patient did not successfully establish remission and
experienced a delay in receiving treatment with proteasome in-
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hibitors and immunomodulatory drugs.

The patient experienced a fast advancement of MM to sec-
ondary PCL, followed by the spread of MM to the lungs and
CNS. As far as we know, this particular case, an uncertain clini-
cal course of MM, has not been documented. Due to being a
60-year-old female with other health issues, the patient did not
receive a treatment plan that included proteasome inhibitors
and immunomodulatory drugs. Additionally, they could not par-
ticipate in clinical trials for treatment with anti-MM antibodies,
Chimeric Antigen Receptor T Cell (CART) therapy, or stem cell
transplantation. Our case report emphasizes the clinical setting
in which the management of MM, due to its highly aggressive
clinical course, poses a significant difficulty.

Conclusion

When dealing with patients who have recurring MM, partic-
ularly those who are older and have other medical conditions,
it is essential to examine and manage secondary PCL carefully.
The therapy protocol, combining innovative immunomodula-
tory drugs and monoclonal antibodies, enhanced the overall
survival rate. Our case study highlights the difficulty in diagnos-
ing, treating, and managing MM, particularly when it rapidly
advances to secondary PCL.
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