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Introduction

Summary

Post-transplant lymphoproliferative disorder (PTLD) is a serious complication of
organ transplantation. Although PTLD typically has a B-cell histology, an uncom-
mon variant, plasmacytic PTLD can present as a monoclonal plasma cell prolifer-
ation similar to plasmacytomas seen in multiple myeloma. A retrospective
analysis was performed on nine patients at our center with plasmacytic PTLD as
characterized by plasmacytic histology with the presence of CD138 and lack of
CD20. Of the 210 adult solid organ transplant PTLD patients diagnosed between
1988 and 2012, 9 (4%) had a histological appearance consistent with plasmacytic
PTLD. The median time from transplant to diagnosis was 3.7 years (range
8 months—24 years). All patients presented with extranodal and often subcutane-
ous solid tumors. Laboratory features included elevated LDH and beta-2 micro-
globulin levels, monoclonal gammopathy, and EBV positivity of the tumor.
Unlike conventional multiple myeloma, patients had normal calcium levels and
only mild anemia. Six patients who have completed treatment achieved complete
responses with radiation therapy and/or reduction in immunosuppression with
two patients now greater than 5 years in continuous complete response. Plasma-
cytic PTLD, despite its plasmacytic histology, is responsive to conventional thera-
pies used for B-cell PTLD including reduction in immunosuppression and
radiation therapy.

The term PTLD encompasses a heterogeneous group of
lymphoproliferations involving B cells, T cells, and plasma

Post-transplant lymphoproliferative disorder is a poten-
tially life-threatening complication of organ transplanta-
tion, affecting 3-20% of solid organ transplant recipients
[1-3]. It arises in the setting of pharmacologic immuno-
suppression leading to impaired T-cell function and loss of
control over Epstein-Barr Virus (EBV)-infected cells. The
majority of PTLD cases are associated with EBV infection,
manifested by the presence of EBV early RNA, latent mem-
brane protein, and/or DNA in the neoplastic tissue [4].
However, other oncogenic mechanisms are also likely
involved as many cases of PTLD are EBV negative [5].

© 2013 The Authors

cells [6,7]. The most commonly seen forms of PTLD are
early lesions, polymorphic B-cell PTLD, and monomorphic
B-cell PTLD. Early lesions are known to manifest as poly-
clonal proliferation of cells with normal cytogenetics. The
presentation is often that of a mononucleosis-like syn-
drome, with the disease often responsive to reduction in
immunosuppression alone. Polymorphic PTLD is histolog-
ically a heterogeneous lesion, typically EBV positive, often
involving the allograft and occurring soon after transplan-
tation. In contrast, monomorphic PTLD, histologically
appears as sheets of malignant cells resembling traditional

616 Transplant International © 2013 Steunstichting ESOT. Published by Blackwell Publishing Ltd 26 (2013) 616-622



Karuturi et al.

non-Hodgkin lymphoma, is often EBV negative, occurs
later after transplantation, and may carry a worse prognosis
[4,8]. Although polymorphic and monomorphic B-cell
PTLD make up the majority of cases, rarer forms of PTLD
can occur.

Plasmacytic PTLD is an unusual form of monomorphic
PTLD [9-14]. Unlike typical monomorphic PTLD, which
is classically composed of B cells similar to that seen in dif-
fuse large cell lymphomas, plasmacytic PTLD is composed
of monoclonal monomorphic plasma cells similar to that
in traditional plasma cell myeloma. The characteristic
immunophenotype includes CD138 expression and lack of
CD20 expression. Little has been reported on the clinical
presentation and outcome of solid organ recipients with
plasmacytic PTLD. Frequently lacking CD20, plasmacytic
PTLD is not usually amenable to treatment with rituximab,
limiting the treatment options usually used in B-cell PTLD
[12]. We present our experience with nine adult solid organ
transplant recipients with plasmacytic PTLD.

Materials and methods

A retrospective analysis was performed on all patients diag-
nosed with plasmacytic PTLD after adult solid organ trans-
plantation between 1988 and 2012 at the Hospital of the
University of Pennsylvania. All patients had tumors that
met criteria for plasmacytoma with populations of malig-
nant cells with plasmacytic morphologic features and
expression of the plasma cell marker CD138. Patients were
excluded if their PTLD lesion did not express CD138 or
was described as having a polymorphous population with a
mixture of plasma cells and other forms (for example,
numerous CD20+ B cells). Epstein-Barr virus involvement
was determined by in situ hybridization for EBV-encoded
RNA (EBER) transcripts and/or immunohistochemical
staining for latent membrane protein (LMP). Data on the
patient’s medical histories, PTLD presentation, treatment,
and outcome were collected and analyzed. Tumor staging
was performed using the Ann Arbor staging system [15].

Table 1. Patient demographics.

Plasmacytic post-transplant lymphoproliferative disorder

Results

Patient demographics

From January 1, 1988 to June 30, 2012, 7,428 adult patients
underwent solid organ transplantation at the Hospital of
the University of Pennsylvania of which 210 patients (3%)
were diagnosed with PTLD. Nine (4%) patients of 210 were
identified as having plasmacytic PTLD (Table 1). One of
the nine patients in our series was not transplanted at our
institution. All patients had previously undergone solid
organ transplantation with a median age at diagnosis of
61 years (range 53-71). All patients received immunosup-
pressive medications at the time of their PTLD diagnosis
(Table 2). The median time from transplant to diagnosis of
PTLD was 3.7 years (range 8 months—24 years.). PTLD in
three patients occurred early within the first 2 years after
transplantation. Three patents were diagnosed long after
transplant at years 13, 14, and 24.

Clinical presentation

The clinical presentations were varied and related to the
initial site of tumor involvement (Table 2). Patient 2 pre-
sented with diplopia as the initial manifestation of a CNS
lesion. Patients 3, 6, 8, and 9 presented with subcutaneous
skin lesions. Patients 1 and 5, who were liver transplant
patients, had allograft lesions and presented with B symp-
toms (fatigue, weight loss, anorexia, and fever) in one case
and were found incidentally in the other. Patient 4, a kid-
ney transplant recipient, presented with acute gastrointesti-
nal bleeding, secondary to a gastric lesion. Classic B
symptoms (fever, weight loss, and night sweats), typical for
lymphoma patients, were only seen in one patient. Patient
7 presented with headaches from his cavernous sinus mass.

Five patients had stage I disease consisting of solitary
tumors only, and four had stage IV disease with multiple
lesions. All patients were noted to have extra-nodal involve-
ment with mass lesions, including 2 with liver allograft
involvement. Unlike conventional lymphoma and B-cell

Reasons for organ transplantation

Organ transplant

number Prior rejection episodes

Age at PTLD
Patient number ~ Sex  diagnosis Organ transplant type
1 M 69 Liver
2 M 61 Kidney
3 M 65 Lung
4 F 56 Kidney
5 M 62 Liver
6 F 59 Lung
7 M 71 Heart
8 M 54 Kidney
9 F 53 Islet cell & kidney

Hepatocellular carcinoma

Focal segmental glomerulosclerosis
Chronic obstructive pulmonary disease
Diabetic nephropathy

Cryptogenic cirrhosis

Chronic obstructive pulmonary disease
Idiopathic cardiomyopathy

Alport syndrome

Diabetic mellitus

N = —m N = =
O OO NO —= —= =N

PTLD, post-transplant lymphoproliferative disorder.
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Plasmacytic post-transplant lymphoproliferative disorder

Figure 1 PTLD, plasmacytoma (40x) (a) H and E stain, plasma cells in the lesion are noted to have a variable morphology. They are best characterized
by eccentric nucleus, ample cytoplasm, and peri-nuclear clear zone that correlate with the golgi apparatus. The nuclear chromatin is condensed, dis-
tributed on the outer rim of the nuclear membrane, rendering what is known as a clock face appearance of the plasma cells. (b) EBER stain, plasmacy-
tic cells stain positive for EBV-encoded RNA (EBER) in a typical nuclear pattern.

PTLD where adenopathy is frequently seen, only one
patient had detectable adenopathy.

Tumor biopsies were performed in all patients. All
tumors contained sheets of plasma cells that expressed
CD138 and lacked expression of CD20 (Fig. 1a), consistent
with the diagnosis of monomorphic plasmacytic PTLD
(Table 3). Seven of nine patients had detectable intracellu-
lar EBV through the use of in situ hybridization for EBER
and/or LMP stains (Fig. 1b). A bone marrow biopsy was
done only on one patient and was negative for malignancy.

Laboratory data at the time of diagnosis (Table 3)
revealed elevations in serum LDH levels in 7 of 9 patients
and beta 2 microglobulin levels in 7 of 7 patients tested.
Eight patients were noted to have some degree of renal
insufficiency though similar to their baseline (median cre-
atinine 1.5 mg/dL range 0.9-2.9 mg/dL). All patients were
noted to have normal calcium levels. Cytopenias were gen-
erally mild consisting of anemia only (median hemoglobin
11 g/dL range 7.7-14). Quantitative plasma EBV levels
were measured in seven patients at diagnosis and found to
be elevated in five by PCR. Serum protein electrophoresis
(SPEP) was performed in all patients, four of whom
showed a monoclonal gammopathy measuring less than
2 g/dL. One patient was also noted to have minor bands
consistent with free lambda light chain. Three patients had
a negative SPEP despite having light chain-restricted
immunoglobulin present on their tumor cells.

Treatment and outcome

Eight patients have completed treatment and are fully
assessable for response. Patient #7 is still undergoing treat-
ment. Initial treatment approach for all but one patient
(#9) involved reduction in immunosuppression (RI)
(Table 2). Four patients (#1, #2, #3, and #8) were treated
with initial RI only. Patient #1 had stable disease, but died
a few months later from liver allograft failure as a result of
progressive hepatitis C. Patients #2 and #8 despite having

© 2013 The Authors

stage IV disease, including CNS involvement in patient #2,
achieved complete responses with RI alone. Patient #3 had
stable disease after RI and subsequently achieved a CR after
complete surgical excision of a subcutaneous skin nodule
and subsequent radiation therapy.

Two patients (#4 and #6) were initially treated with sur-
gery and RI and noted to have a complete response follow-
ing complete surgical resection. Both subsequently relapsed
while on RI. Patient #4, presenting with a gastric mass, was
noted to have a relapse of his disease after 1 month, and
achieved complete remission 3 months after further reduc-
tion in immunosuppression (discontinuation of tacroli-
mus). Patient #6 relapsed 4 months after being treated with
RI and complete surgical excision. She ultimately achieved
a second complete remission after further RI (discontinua-
tion of mycophenolate mofetil) and concurrent radiation
therapy. Patient #9 is still in remission after surgical resec-
tion though follow-up is short at only 9 months.

Patient #5 presented with advanced stage IV disease,
which included the presence of lytic bone lesions. He
underwent initial therapy that not only included reduction
in the tacrolimus dose but also cyclophosphamide and
prednisone for three cycles, with subsequent stabilization of
disease. He was then switched to bortezomib, to which his
disease was noted to have no response. Next, the patient
received image-guided radiotherapy to the liver allograft,
his main site of involvement, with marked decrease in the
size of the lesion. Five months later, he developed progres-
sive disease with diffuse intra-abdominal lymphadenopathy
and additional bony lesions, and was initiated on combina-
tion chemoimmunotherapy using the CHOP regimen
(cyclophosphamide, doxorubicin, vincristine, and predni-
sone). Unfortunately, no improvement was noted after the
completion of six cycles, and the patient ultimately opted
for palliative radiotherapy prior to his demise.

Patient #7 underwent radiation therapy and RI for a cav-
ernous sinus mass with only minimal response. At progres-
sion, he was treated with cyclophosphamide and etoposide

Transplant International © 2013 Steunstichting ESOT. Published by Blackwell Publishing Ltd 26 (2013) 616-622 619
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Table 3. Laboratory finding and pathology.

620

Elevated Beta

Elevated Creatinine

(mg/dl)

Hypercalcemia

(mg/dl)

2 Microglobulin

(mg/l)

Tumor
LM

Tumor  Tumor
EBER

Tumor

Patient
number

Anemia (Hgb g/dl)

Elevated LDH

Plasma EBV PCR (copies/ml) ~ SPEP

P

CD138 (CD20

Y (7.7)

H(7.8) N (8.5) Y (1.5)

Y

IgG Lambda1.9 g/dl

At Diagnosis: 55800

N

s/p Treatment: <818
At Diagnosis: 600
s/p Treatment: O

N/A

N (9.8) N (1.0) Y (10.5)

N/A

19G Kappa
0.9 g/dl

N/A

Y (12.4)
Y (10.5)

N (9.2) Y (1.7)

N (8.6)

H (5.6)
H(3.4)

Y (1.4)

IgA Kappa
0.4 g/
Negative

At Diagnosis: N/A

Y

s/p Treatment: <100

N/A

N (12.4)

Y (11)

N(9.1) Y (1.8)

N (9.0)

H(15.1)
N/A

N/A
N

Y (2.9)

Y

IgG Kappa + Lambda
Too low to quantify

Negative

At diagnosis: 959

s/p Treatment: 959
At Diagnosis: 2910

Y(11.1)

N (1.2)

N (9.5)
N (8.8)
N(9.2)

H(2.69)
H(3.6)

N
Y
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N (14.0)
N (12.6)

Y (1.9)

Negative

At diagnosis: 611
At diagnosis

N (0.88)

H (3.07)

Negative

N

Not detected
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chemotherapy with an initial response, but then progres-
sion. He is currently undergoing further treatment.

Of the patients included in the case series, four are still
alive and in complete remission. Patient #2 is alive for more
than 5 years from diagnosis, whereas Patient #4 is alive for
more than 7 years from her original diagnosis and more
than 6 years from relapse. Both patients achieved complete
response with RI alone. Two patients (#8 and #9) are alive
in CR, but with short follow-up of less than a year. Two
patients (#3 and #6) achieved complete responses, but died
from unrelated causes while still in remission. Patient #1
died with stable disease, 4 months following his diagnosis
of PTLD because of progressive liver failure secondary to
hepatitis C recurrence in the allograft. Only one patient
(Patient #5) died from progressive PTLD 1 year following
diagnosis with stage IV disease, after failure of RI in addi-
tion to several chemotherapy regiments (Table 2). Patient
#7 is still undergoing treatment.

Discussion

PTLD encompasses a broad histologic spectrum ranging
from polyclonal expansions mediated by EBV to mono-
morphic lymphomas indistinguishable from aggressive
lymphomas in nontransplant patients. Of the 210 cases of
PTLD seen in our institution in the past 20 years, nine
(4%) have met the diagnostic criteria of plasmacytic PTLD.

Our group of nine adult patients included adult lung,
heart, liver, and kidney recipients. The small number of
patients studied makes the determination of incidence in
different organ transplant subtypes difficult. However, our
overall incidence of 4% is identical to a previously reported
series suggesting that plasmacytic PTLD represent a
uncommon variant of PTLD [12]. Given the use of multi-
ple concurrent immunosuppressive agents, one cannot
identify a specific causative drug. As in other cases of
PTLD, it is likely that immunosuppression, in general,
rather than a specific drug led to the development of plas-
macytic PTLD.

Similar to other types of PTLD, although many of our
patients were diagnosed within 2 years of transplantation,
it appears that plasmacytic PTLD can also occur many
years after transplantation. Certain features seen in our
patients appear to characterize plasmacytic PTLD and set it
apart from classical plasma cell myeloma and other sub-
types of PTLD. Unlike traditional multiple myeloma, which
commonly involves the bone marrow only and can present
with lytic boney lesions, plasmacytic PTLD uniformly pre-
sented with plasmacytomas [12]. Extra-nodal mass lesions,
frequently subcutaneous, were universal in our series. Ade-
nopathy, as seen in classic PTLD, was only seen in one
patient. Unfortunately, bone marrow biopsies are not rou-
tinely performed in PTLD cases at our institution, so we

Transplant International © 2013 Steunstichting ESOT. Published by Blackwell Publishing Ltd 26 (2013) 616-622
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were unable to determine the extent of bone marrow
involvement in our series. However, in a previous report,
in eight patients with plasmacytic PTLD, none had bone
marrow involvement [12]. Classic myeloma lab findings,
such as LDH and beta-2-microglobulin levels were elevated
in almost all of our patients. For both myeloma and PTLD
in general, elevated LDH and beta-2 microglobulin are
associated with poorer outcomes [16-18]. Furthermore,
with PTLD, high LDH has even been seen to be a poor
prognostic factor for response to therapies such as reduc-
tion in immunosuppression and rituximab, although not
for combined chemoimmunotherapy [4,19,20]. Given the
near universally elevated LDH and beta-2 microglobulin
levels in our series, we were unable to determine their effect
on outcome, although a number of our patients did well
despite these poor prognostic signs. Although the majority
of our patients had a monoclonal gammopathy, this was
not universal. Unlike traditional multiple myeloma, lytic
bone lesions, hypercalcemia, and severe anemia were not
features in our series. While similarities exist, plasmacytic
PTLD appears to be distinct from traditional multiple mye-
loma, presenting as solid plasmacytomas with a different
laboratory profile.

Besides a unique clinical and laboratory presentation
compared with conventional myeloma, the presence of
EBV within the tumor cells in this case series distinguishes
plasmacytic PTLD from classical plasma cell myeloma seen
in nontransplant patients where EBV is rarely present. It is
critical to distinguish traditional multiple myeloma from
plasmacytic PTLD. Short of an allogeneic stem cell trans-
plant, conventional myeloma is not felt to be curable and
requires long-term treatment to control. In contrast, our
series shows that plasmacytic PTLD may respond to reduc-
tion in immunosuppression alone with long-term disease-
free survival and possibly cure. In transplant patients with
plasmacytomas, knowing if it is PTLD may allow patients
to be treated and cured without traditional chemotherapy
for multiple myeloma, which otherwise might induce
unneeded complications in immunosuppressed transplant
patients. The presence of EBV also provides a potential
method for monitoring patients as they proceed through
treatment by following their EBV load through the use of
peripheral blood quantitative EBV PCR [21,22].

Interestingly, although both plasmacytic PTLD and
plasma cell myeloma are characterized by a clonal prolifera-
tion of plasma cells, plasmacytic PTLD tends to present
and behave in a manner more similar to a lymphoma with
mass lesions rather than with bone marrow involvement
and lytic bone lesions seen in conventional myeloma. In
many patients with traditional B-cell PTLD, there is some
degree of plasmacytic differentiation. Plasmacytic PTLD,
given its clinical presentation and behavior, is more similar
to a lymphoma than conventional myeloma and may repre-

© 2013 The Authors
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sent an extreme case of differentiation of a B-cell PTLD.
This case series underscores the importance of tissue biop-
sies and appropriate pathological work-up for a transplant
patient presenting with a mass lesion. It cannot be inferred
that a mass lesion in a transplant patient is a CD20-positive
B-cell PTLD and treatable with rituximab (anti-CD20
monoclonal antibody), as plasmacytic PTLD and other rare
subtypes such as T-cell PTLD and Hodgkin-like PTLD are
often CD20-negative. In classic myeloma, while the vast
majority of cases do not express CD20, some do. It remains
unclear how often plasmacytic PTLD expresses CD20,
although our series and the literature would suggest that it
would be the minority of patients [12].

The patients with plasmacytic PTLD included in this ser-
ies had a relatively good disease outcome, with only one
patient expiring as a result of progressive disease. Overall, 6
of 9 assessable patients ultimately achieved a complete
response. As in the case of conventional B-cell PTLD,
reduction in immunosuppression appears to be an effective
and potentially curative therapy [23]. Unlike conventional
B-cell PTLD, all of the patients in our series were
CD20-negative and were unlikely to benefit from rituximab
therapy. Despite being a rare variant of PTLD with different
histology, the disease process of plasmacytic PTLD noted in
our patients appeared to behave much like B-cell PTLD,
and was treated and cured by similar means. It has been
recently reported that in monomorphic CD20-positive
PTLD, the sequential use of rituximab followed by CHOP
chemotherapy results in a 68% overall response rate and
median overall survival of 6.6 years [4]. These results sug-
gest a possible standard of care of monomorphic CD20-
positive PTLD. However, in our series, none of the patient’s
tumors expressed CD20 and the one patient that did
receive CHOP chemotherapy did not respond. It remains
unclear what the optimal therapy is for plasmacytic PTLD,
although radiation, resection, and reduction in immuno-
suppression appeared effective in our patients. Bortezomib,
a proteasome inhibitor that is highly efficacious in classical
plasma cell myeloma, failed to work in our one patient.

Our series, while suggesting interesting features of plas-
macytic PTLD, does have some weaknesses, which must be
noted. This is a small retrospective series of patients treated
at one center opening up the possibility of bias in their
individual care. In addition, bone marrow biopsies were
not routinely done, which leaves an open question of
whether these patients had bone marrow involvement con-
currently with their extranodal plasmacytomas and whether
that involvement had any prognostic effect on their out-
come. Unfortunately, in practice, bone marrow biopsies are
not routinely done on PTLD patients at our center leading
to the lack of data in this series. As in any small series of a
rare variant of a rare disease such as plasmacytic PTLD,
large-scale prospective clinical trials are difficult to per-
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form. Small series such as this may still provide helpful
insight into the presentation and treatment.

Plasmacytic PTLD is a rare subtype of PTLD that, despite
its different histology, presents, behaves, and can be treated
successfully using similar approaches to traditional B-cell
PTLD. Patients can be cured of their disease without resort-
ing to conventional chemotherapy for multiple myeloma.
As in all cases of PTLD, treatment should be individualized
and managed in collaboration between an oncologist and a
transplant physician.
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