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Abstract

Primary plasma cell leukemia (PPCL) is a rare form of multiple my-
eloma (MM) and is a rare aggressive disease with a median overall
survival of 6 - 11 months. We present a case of acute hyperammone-
mic encephalopathy as the initial presentation of PPCL in a 78-year-
old woman to highlight an atypical presentation of this disorder.
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Introduction

Primary plasma cell leukemia (PPCL) is a form of leukemia
with a reported incidence of one case per million annually in
the USA[1]. It is clinically and genetically distinct from multi-
ple myeloma (MM) with a poor prognosis and dismal survival
despite recent advances in treatment modalities. We present
a case of acute hyperammonemic encephalopathy as the ini-
tial presentation of PPCL in an elderly woman to highlight an
atypical presentation of this uncommon disorder in hopes of
helping guide early diagnosis of this fatal disease.

Case Report

A 78-year-old African American woman with a past medical
history of hypertension, gastroesophageal reflux disease, and
iron deficiency anemia presented with shortness of breath, hy-
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poxia, and acute encephalopathy. Two months prior to hospi-
tal admission she was found to have new thrombocytopenia
(platelet count of 93 x 103/uL), in addition to normocytic ane-
mia (hemoglobin 9.8 g/dL), which was unchanged from her
baseline (9 - 10 g/dL). She was referred to a hematologist for
outpatient workup, but hospital admission preceded this eval-
uation. On presentation to the hospital her vital signs were:
temperature 37 °C, pulse 98 beats per minute, blood pressure
130/60 mm Hg, respiratory rate 40 breaths per minute, and
oxygen saturation 90% on room air. Physical exam revealed
a disoriented and somnolent patient with diminished reflexes
in her lower extremities. Breath sounds were absent in the in-
frascapular area of the left chest wall. No cervical, axillary,
or inguinal lymphadenopathy was appreciated. The remaining
examination was unremarkable.

Laboratory investigations revealed a total leukocyte count
of 19,800 x 103/uL (67% lymphocytes, 9% monocytes, 1%
myelocytes, 20% segmented neutrophils), hemoglobin level
of 7.8 g/dL with mean corpuscular volume 89.5, and platelet
count of 32,000 x 103/pL. Comprehensive metabolic panel
was unremarkable with normal renal function, electrolytes,
calcium, and liver function testing. Peripheral smear dem-
onstrated atypical lymphocytes and 38% circulating plasma
cells. Ammonia level was elevated at 78 pmol/L (normal <
35 pmol/L). Coagulation studies were within normal limits.
Lactate dehydrogenase (LDH) was 650 U/L. Peripheral smear
revealed atypical plasma cells as seen in Figure 1.

Chest X-ray revealed a large left pleural effusion. Com-
puted tomography (CT) of the abdomen and pelvis was signifi-
cant for retroperitoneal, periaortic, and aortocaval adenopathy,
in addition to splenomegaly with a normal appearing liver. No
lytic lesions were identified on any imaging studies.

Diagnostic and therapeutic left-sided thoracentesis was
performed. The pleural fluid analysis was suggestive of a
malignant exudative effusion: hazy, pink color, pH 8.0, fluid
white blood cells 1,979 cells/uL (lymphocytes 23%, neutro-
phils 4%, plasma cells 52%, monocytes 21%), fluid red blood
cells 14,528 pL, fluid total protein 2.6 g/L, and fluid LDH 198
U/L. Pleural involvement by plasma cell leukemia (PCL) was
confirmed by the presence of plasma cells in the pleural fluid.

A hematologist consultation was requested for suspected
plasma cell malignancy. Immunoglobulin levels revealed: im-
munoglobulin G (IgG) level of 4,400 mg/dL (normal range
700 - 1,600), IgA < 40 mg/dL (normal range 70 - 400), and
IgM <25 mg/dL (normal range 40 - 230). Bone marrow biopsy
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Figure 1. A peripheral blood smear with the arrows pointing at atypical
plasma cells. The smear also reveals findings of anisopoikilocytosis
and frequent target cells. Neutrophils are present with a mild left shift.
Of note blasts are not seen.

confirmed PCL with a hypercellular bone marrow consisting
of CD138-positive kappa restricted plasma cells as seen in Fig-
ures 2, 3. CD20, CD56, CD117, and HLA-DR were negative.
Cytogenetic analysis revealed high-risk abnormalities with
deletion of 17p resulting in loss of p53, gain of 1q, 14q and
t(11,14) translocation as displayed in Figure 2.

Lactulose administration led to improvement in mental
status. Since no other etiology was identified, hyperammone-
mia was attributed to PCL. Central nervous system involve-
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Figure 3. Arrows pointing at CD138-positive (kappa restricted) sheets
of plasma cells, appearing in color blue.

ment was considered; however, CT scan of the head did not
show any intracranial abnormalities on admission and further
invasive testing such as lumbar puncture was not performed
due to change in goals of care. She had rapid progression of
her disease in the following 2 weeks with recurrent respira-
tory failure with re-accumulation of pleural effusion and dra-
matic decline in renal function. Induction chemotherapy was
considered but due to her poor functional status, it was agreed
upon that her overall condition precluded any cancer directed
therapy. She was then transitioned to hospice.
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Figure 2. Multiple images including flow cytometry, bone marrow biopsy, and cytogenetic analysis (FISH). Flow cytometry (top
left) shows a predominant kappa monotype restriction seen in red. Bone marrow biopsy (top middle) showing sheets of plasma
cells 90-95%. FISH images display: a deletion of p53 (17p) (top right); an additional copy of CKS1B (1q) (bottom left); additional
copy of IGH (14q) and loss of one MAF copy, no IGH/MAF t(14,16) translocation (bottom middle); positive variant CCND1/IGH
t(11,14) translocation (bottom right). FISH: fluorescence in situ hybridization.
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Discussion

PCL is an aggressive plasma cell disorder which is a distinct
clinicopathologic entity. It differs from MM, with a younger age
at diagnosis, higher visceral and extramedullary involvement.
The disease has unique biologic, immunophenotypic, and cy-
togenetic characteristics. PPCL is characterized by peripheral
plasmacytosis detected at diagnosis not related to any underlying
condition [2]. Secondary plasma cell leukemia (SPCL) is char-
acterized by leukemic transformation after a diagnosis of MM
has been made [3]. Historically around 60-70% of reported cases
have been primary PCL, although secondary PCL is increasing
as survival for MM has improved and now there appears to be an
even distribution of primary versus secondary PCL [3, 4].

PCL is diagnosed using the Kyle’s criteria which consist
of having at least 20% circulating plasma cells and a total
plasma cell count of at least 2 x 10%/L in the peripheral blood
[2, 4, 5]. The most common laboratory findings include leuko-
cytosis, anemia, and thrombocytopenia [3]. Osteolytic lesions
are found in less than 50% of patients [3]. Extramedullary
presentations such as hepatomegaly, splenomegaly, lymphad-
enomegaly, leptomeningeal infiltration or extramedullary
plasmacytomas are more frequent in PPCL (23%) compared
to MM (only 4%) [6]. PCL patients who present with high tu-
mor burden typically have neoplastic cells that are monoclonal
with either kappa or lambda light chain restriction. Light chain
only PCL is more common than in MM, being the second most
common subtype after the IgG subtype [7]. Bone marrow aspi-
ration findings are similar to those seen in MM with increased
number of monoclonal plasma cells [2]. There is no single cy-
togenetic abnormality that is typical or diagnostic of PCL. The
most common abnormalities include deletion of chromosome
13 and monosomy 13. Del(17p), resulting in loss of 7P53, have
been detected in almost half of primary PCL and three-quarters
of secondary PCL. In addition, PCL frequently has abnormali-
ties in chromosome 1, in particular 1g21 amplification and
del(1p21) [3]. Flow cytometry typically reveals expression of
CD138 and CD38 [8, 9]. In contrast to most patients with MM,
PCL frequently lacks CD56, CD117, HLA-DR expression but
is more likely to express B cell marker CD20 [8, 9].

Historically prognosis was very poor with a median over-
all survival of 6 - 11 months for PPCL and 2 - 7 months for
SPCL [3, 10]. With improvements in chemotherapy and the
use of autologous stem cell transplantation, the median overall
survival time has improved to 24 months for patients who were
diagnosed during 2006 - 2009 compared to earlier decades,
although first month mortality is still 15% [7, 11].

Current treatment for PCL is based on approved treatments
for MM. Patients with good performance status are treated
with induction regimens such as bortezomib, dexametha-
sone, thalidomide, cisplatin, doxorubicin, cyclophosphamide,
and etoposide (VDT-PACE) followed by autologous hemat-
opoietic cell transplantation (HCT) [12]. Older patients with
poor functional status who are not candidates for HCT can be
considered for bortezomib-based induction therapies such as
bortezomib, thalidomide, dexamethasone (VTD), bortezomib,
lenalidomide, dexamethasone (VRD), or bortezomib, cyclo-
phosphamide, dexamethasone (VCD) [13, 14]. There are sev-
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eral ongoing trials evaluating second generation proteasome
inhibitors carfilzomib and ixazomib as well as anti-CD38 and
anti-CD45 antibodies [2, 15]. PCL carries a high risk of tumor
lysis syndrome and treatment with rasburicase or allopurinol is
recommended [12]. For PCL patients that relapse after induc-
tion therapy, maintenance therapy with lenalidomide and bort-
ezomib rather than observation has been recommended [12].

Ammonia in humans is generated by bacterial hydrolysis of
urea, other nitrogenous compounds in the intestine, the purine
nucleotide cycle, amino acid transamination in skeletal mus-
cle, and other metabolic processes [14]. If ammonia accumu-
lates in the blood, it can cross the blood-brain barrier and result
in neurological disorders such as disorientation, somnolence,
confusion, and unconsciousness [14]. Non-hepatic causes of
hyperammonemia can be seen in some hematologic malignan-
cies after the administration of cytotoxic chemotherapy [16].
Although there are case reports of MM presenting with hy-
perammonemic encephalopathy, the reports of PCL presenting
this way have not yet been published [17]. The pathophysiol-
ogy of MM or PCL causing hyperammonemic encephalopathy
remains unclear. Some studies have shown excess production
of ammonia in vitro by human myeloma cell lines, but this is
unclear if it is due to a mutation in ammonia production or
whether it occurs due to the breakdown from excessive amino
acids [18, 19]. Our patient did not have any objective evidence
of hepatic dysfunction to explain hyperammonemia; PCL was
considered the most likely explanation after other causes were
excluded.

Conclusions

Non-hepatic hyperammonemia and subsequent encephalopa-
thy can be a manifestation of PCL. PCL is an aggressive dis-
ease with poor survival. Treatment should be initiated without
delay if clinical state and functional status permit. New treat-
ment modalities are being investigated with hopes to improve
overall survival in this fatal disease.
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