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A Case of Primary IgG-k with
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Literature Review
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SUMMARY

Background: The aim of this study was to investigate the clinical and laboratory features of primary IgG-k with k
free light chain plasma cell leukemia.

Method: We retrospectively analyzed the clinical and laboratory features of a case of primary plasma cell leuke-
mia of the IgG-k with k free light chain type and reviewed the literature on patients with primary plasma cell leu-
kemia.

Result: The patient's white blood cell count was 36.95 x 10°/L, hemoglobin was 43 g/L, platelet count was 64 x
10°%/L. Push film review: the number of white blood cells was significantly increased, and a type of cell was seen,
with medium cytosol, polarized nucleus, abundant cytoplasm, stained areas, and rounded inclusions, which ac-
counted for 90% of the total number of white blood cells. IgG 89.8 g/L, IgA < 0.26 g/L, IgM < 0.26 g/L, comple-
ment C3 0.33 g/L, complement C4 0.09 g/L; blood B2 microglobulin > 24.4 mg/L, ferritin 429.72 ng/mL. Serum
protein electrophoresis: M protein bands were found, and the M protein content was 71.84 g/L. Serum immuno-
fixation electrophoresis: precipitating bands were found in the IgG lane, two precipitating bands were found in
the k lane, and the monoclonal immunoglobulin type was IgG-k with k free light chain type. Flow cytometry: plas-
ma cells accounted for 69.61% of the total, and their immunophenotypes were CD28+, CD38+, CD138+, CD27+
partially, CD269+ in small amount, CD19-, CD20-, and intracellular immunoglobulin Kappa light chain restric-
tion expression, suggesting primary plasma cell leukemia.

Conclusions: For primary plasma cell leukemia, we should pay attention to the changes in the abnormal mor-
phology and number of plasma cells. With the help of bone marrow smear, flow cytometry and other tests, we can
make a clear diagnosis as early as possible and actively carry out treatment at an early stage.

(Clin. Lab. 2026;72:xx-xx. DOI: 10.7754/Clin.Lab.2025.250508)
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INTRODUCTION

Plasma cell leukemia (PCL), an extremely rare leuke-
mia, is extremely aggressive and has a short patient sur-
vival. It accounts for only 2 - 4% of abnormal plasma
cell diseases [1]. The distinctive feature of PCL is the
emergence of large numbers of abnormal plasma cells
in the peripheral blood and bone marrow, and the exten-
Case Report accepted May 18, 2025 sive infiltration of these cells into various organs and
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tissues. According to the etiology, PCL can be classified
into primary plasma cell leukemia (PPCL) and second-
ary plasma cell leukemia (SPCL). In this case, the
PPCL patient did not have a clear history of multiple
myeloma (MM), but rather had typical features of acute
leukemia. SPCL mostly comes from the progression of
diseases such as MM to end stage [2]. PPCL is more ag-
gressive, less prognostic and difficult to treat compared
to SPCL and MM. This article reports an exceptional
case of primary plasma cell leukemia. In this case, the
percentage of peripheral blood plasma cells was as high
as 90% and the percentage of bone marrow plasma cells
was as high as 95%, and its type was IgG-k with « free
light chain type.

CASE REPORT

The patient is a 72-year-old woman who began to ex-
perience epigastric discomfort with loss of appetite
without any obvious trigger 2 months ago, and then
nausea and vomiting, peripheral fatigue, rib pain in the
chest, and panicked and suffocating breathlessness on
activity more than 10 days ago. Temperature, pulse, res-
piration, and blood pressure were approximately nor-
mal, clear, general spirit, anemic appearance, thick res-
piratory sounds in both lungs, no obvious dry or wet
gong sounds, the heart rate was unison, no obvious mur-
murs in each valve auscultation area, sternal pressure
pain, flat and soft abdomen, light pressure pain in the
epigastrium, no rebound pain, liver and spleen were not
palpated subcostally, no obvious oedema of the two
lower limbs, and no obvious hemorrhage spots on the
skin. Temperature, pulse, respiration, blood pressure
were approximately normal, clear, general spirit, ane-
mic appearance, thick respiratory sounds in both lungs,
no obvious dry and wet gong sounds, heart rate was
neat, no obvious murmurs in each valve auscultation
area, sternal pressure pain, flat and soft abdomen, light
pressure pain in the upper abdomen, no rebound pain,
liver and spleen were not palpated subcostally, no ob-
vious edema of the two lower limbs, and no obvious
hemorrhage spots on the skin.

Routine blood tests: white blood cell count 36.95 x
10°/L, hemoglobin 43 g/L, platelet count 64 x 10°%/L,
monocyte percentage 77.1%. Upon re-examination of
the slides, the red blood cells were seen to be arranged
in a cord, the number of white blood cells was signifi-
cantly increased, and one type of cell was seen, with a
medium cytosol, an off-set nucleus, abundant cyto-
plasm, and visible areas of light staining, and rounded
inclusion bodies, which accounted for 90% of the cells
(Figure 1). Sedimentation is 25 mm/hour. Urine protein
+. Preliminary diagnosis: cause of anemia to be investi-
gated. Liver function tests: total protein 138.9 g/L, albu-
min 32.1 g/L, globulin 106.8 g/L; aminotransferases,
cardiac kinases normal; fibrinogen 1.61 g/L; calcium
2.08 mmol/L, phosphorus 2.08 mmol/L, carbon dioxide
6 mmol/L, potassium, sodium, chloride ions normal;

blood glucose normal, urea nitrogen 16.12 mmol/L. cre-
atinine 492 pmol/L. Preliminary diagnosis: renal fail-
ure, metabolic acidosis, electrolyte metabolism disorder.
It is recommended to improve autoantibody, immuno-
fixation electrophoresis, serum light chain examination.
IgG 89.8 g/L, IgA < 0.26 g/L, IgM < 0.26 g/L, comple-
ment C3 0.33 g/L, complement C4 0.09 g/L; blood 2
microglobulin > 24.4 mg/L, ferritin 429.72 ng/mL. Se-
rum protein electrophoresis: M protein bands were
found, and the M protein content was 71.84 g/L. Serum
immunofixation electrophoresis was examined: precip-
itated bands were found in the IgG lane, two precipitat-
ed bands were found in the «x lane, and the type of
monoclonal immunoglobulin was the 1gG-k with « free
light-chain type (Figure 2). Serum light chain quantifi-
cation: Kappa light chain 32.70 g/L, Lamda light chain
< 0.50 g/L, Kappa/Lamda ratio significantly elevated,
suggesting restricted expression of Kappa light chain.
Urine protein electrophoresis: M protein bands were
found, and the urinary M protein content was 7,909.22
mg/24 hours. Urine Benjamin Chouin positive, type «
free light chain type. Consider plasma cell disease and
perform a bone marrow aspiration and biopsy to assist
in the diagnosis. Bone marrow smear morphology: pro-
liferation is obviously active, plasma cells are obviously
increased, accounting for 95%, and binucleated and
multinucleated plasma cells can be seen. Granulocytes
and erythrocytes were suppressed, and mature erythro-
cytes were arranged in coils. Peripheral blood cell mor-
phology: leukocytes increased in number, plasma cells
increased significantly, accounting for 90%, the propor-
tion of granulocytes is reduced, mature erythrocytes ar-
ranged in coils. Diagnostic opinion: plasma cell leuke-
mia is not excluded, combine with flow cytology.

Flow cytometry: 69.61% of plasma cells were seen,
with an immunophenotype of CD28+, CD38+, CD-
138+, CD27+ partially, CD269+ in small amounts, CD-
19-, CD20-, and restrictive expression of the intracellu-
lar immunoglobulin Kappa light chain, suggesting
monoclonal plasma cells (Figure 3). Bone marrow biop-
sy: nucleated cells with extremely active proliferation,
hematopoietic volume of about 90%, plasma cells were
diffusely distributed, the cell cytosol was oversized, the
nucleus was rounded or irregular, often parabasic, and
the cytoplasm was abundant. Immunohistochemistry:
CD38 diffuse +, CD138 diffuse +, x diffuse +, k occa-
sional +, CD56 occasional +, CD20 scattered +, CD19
scattered less +, Cyclin-D1 scattered less +. Combined
with histomorphology and immunohistochemistry, a
plasma cell tumor was considered, with approximately
95% tumor cells. Karyotype analysis: after inoculation
and culture, the cells grew poorly and had no analyzable
chromosome division phase. Combining the above find-
ings, the diagnosis of plasma cell leukemia was made.
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Figure 1. Blood smear showing a large number of cells with medium cytosol, deviated nuclei, abundant cytoplasm with areas of

light staining and rounded inclusion bodies.
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Figure 2. Serum immunofixation electrophoresis: precipitating bands were found in the IgG lane and two precipitating bands
were found in the k lane, and the monoclonal immunoglobulin type was IgG-k with k free light chain type.

DISCUSSION

Primary plasma cell leukemia is a rare and aggressive
malignancy. The annual worldwide incidence is esti-
mated to be 0.4 to 1.2/10°, and few studies have been
reported [3]. Definitive diagnosis of plasma cell leuke-
mia is considered to be a percentage of circulating plas-
ma cells in the peripheral blood > 20% and/or an abso-
lute count of circulating plasma cells > 2 x 10%L with
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abnormal morphological changes [4]. Usually, PPCL
has an acute onset, with manifestations similar to acute
leukemia, such as high fever, anemia, infection, en-
largement of liver, spleen and lymph nodes, and sternal
pressure pain. In this case, the patient had a peripheral
blood plasma cell percentage of up to 90% and a bone
marrow plasma cell percentage of up to 95%, with a dif-
fuse distribution of plasma cells, with enlarged cytosol,
rounded or irregularly shaped nuclei, deviated, and
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Figure 3. Flow cytometry showing plasma cells expressing high levels of CD138, CD38, and CD28 with restricted expression of

intracellular immunoglobulin kappa light chain.

abundant cytoplasmic mass. It was also accompanied by
clinical features similar to acute leukemia, which pro-
vided clues for the diagnosis of PPCL.

Studies have claimed that patients with PPCL have ele-
vated leukocyte counts, blood calcium, f2-microglobu-
lin, and lactate dehydrogenase with renal failure, and
that these markers indicate the presence of a high tumor
load in the patient and correlate with a high prolifera-
tion of tumors [5]. Usually, hypercalcemia is often asso-
ciated with osteolytic lesions and renal insufficiency in
patients, and osteolytic lesions are less common than in
MM and renal insufficiency is more frequent in patients
with PPCL [6]. The symptoms of this patient were con-
sistent with the study report. The difference was that
this patient had normal blood calcium despite bone pain
and renal failure. Several studies have claimed that hy-
percalcemia is an independent risk factor for median
overall survival in patients with PPCL [7]. This also
predicts that the pathophysiologic processes in this pa-
tient have not yet significantly affected calcium ion ho-
meostasis. However, when age > 60 years, platelet
count < 100 x 10%L, and peripheral blood plasma cell
count > 20 x 10%L are found then patient survival is
considered as poor [8].

In primary plasma cell leukemia (PPCL), immunoglob-

ulin types of IgG and IgA are more common. In the case
of the present study, it was detected by immunofixation
electrophoresis as IgG-k with k free light chain type.
CD38 and CD138 are important to recognize as typical
markers of plasma cells. Compared with multiple mye-
loma (MM), PPCL patients tend to show higher levels
of CD20, CD27, CD28, and CD45 expression on the
cell surface. In contrast, CD9, CD56, CD117, and HLA-
DR are usually in a state of non-expression in PPCL [9].
In this case analysis, the abnormal plasma cells showed
expression of CD38, CD138, and CD28, providing a
basis for the diagnosis of PPCL. Studies have shown
that CD28 promotes plasma cell proliferation, so pa-
tients with high CD28 expression tend to have a poorer
prognosis [10].

As yet, there are no standardized treatment protocols for
PPCL due to its rapid progression and poor prognosis.
Traditionally, chemotherapy is the mainstay, but nowa-
days, immunomodulators, proteasome inhibitors, target-
ed drugs such as CD38 monoclonal antibody, chimeric
antigen receptor T cells and other new drugs, as well as
hematopoietic stem cell transplantation, are mostly used
to treat PPCL [11]. Although the survival of the patient
was prolonged, his overall survival was still poor. This
patient was not followed up and treated at our hospital
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after diagnosis. Therefore, when we make a diagnosis of
PPCL, we should pay attention to the changes in the ab-
normal morphology and number of plasma cells, and
with the help of bone marrow smear, flow cytometry,
and other tests, we should make a clear diagnosis as ear-
ly as possible, and actively carry out treatment at an
carly stage.
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