
Introduction

Malignancy has long been recognized as a severe
complication in both solid organ and cellular trans-
plant recipients. Its incidence is increased 3 to 4
times in this group of patients compared to the gen-
eral population [11]. Skin cancer is the most frequent
one, representing 37% of all cancers, followed by
posttransplant lymphoproliferative disorders (PTLD)
whose incidence varies in different series between 15

and 25 % [2, 4] depending upon EBV immune status
of recipients, type of organ transplanted, and dura-
tion and intensity of immunosuppression [1, 2, 8, 10,
14].

The term refers to a group of heterogeneus EBV-
driven lymphoid proliferations [5, 13], histologically di-
vided into three groups: plasmacytic hyperplasia (PH),
polymorphic lymphoproliferative disorder (PLD), and
malignant lymphoma/multiple myeloma (ML/MM) [3,
7]. This histologic heterogeneity reflects itself in di-
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Abstract In the period 1973±1998,
among 2 139 allograft recipients
treated with standard immunosup-
pression, posttransplant lymphopro-
liferative disorders (PTLD) devel-
oped in 19 patients (0.9 %): one
plasmacytic hyperplasia, two poly-
morphic PTLD, one myeloma, and
15 lymphomas. PTLD developed
1 year after transplantation (tx) in
14 patients. Five patients were diag-
nosed at autopsy, 2 were lost to fol-
low up, 3 died before therapy could
be instituted, and 1 patient has just
started chemotherapy. Of the 8
evaluable patients, 2 received acy-
clovir and are alive in complete re-
mission (CR) and 6 received che-
motherapy � surgery. Of these 6, 4
died of lymphoma and/or infection,
1 died of unrelated causes in CR,
and 1 is alive in CR. PTLD is a se-
vere complication of tx, usually run-
ning an aggressive course which may
preclude prompt diagnosis and

treatment. Nevertheless, therapy is
feasible and must be tailored on the
histologic subtype. Seventy-four
percent of patients were diagnosed
with late-onset PTLD stressing the
need for long-term follow up.
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verse clinical features ranging from the indolent and of-
ten responsive to treatment behavior of PH to the ag-
gressive and frequently fatal course of ML/MM. Clini-
cal characteristics and response to treatment in a group
of PTLD patients diagnosed at our hospital are pre-
sented.

Patients and methods

Patient population

In the time period 1973±1998, 2139 transplants (1,058 kidney,
483 heart, 412 liver, 137 bone marrow, and 49 lung) were perform-
ed at our hospital on adult patients. Solid organ transplant recipi-
ents received induction immunosuppression with anti-thymocyte
globulin (OKT3 monoclonal antibody was never used) followed
by a triple drug regimen consisting of oral cyclosporine A, azathio-
prine, and prednisone. Conditioning for bone marrow transplant
consisted of high-dose chemotherapy regimens � total body radio-
therapy followed by a short course of metotrexate followed by cy-
closporine A in allogeneic bone marrow recipients.

Patients diagnosed either at autopsy or in vita with PTLD con-
stitute our study population. Staging was done according to the
Ann Arbor criteria for lymphomas and the Durie and Salamon
classification for multiple myeloma. Patients diagnosed in vita un-
derwent routine blood chemistry tests, total body CT scans (includ-
ing CNS when clinically indicated), and bone marrow biopsy and
aspirate.

Pathology

A single pathologist (P.L. O.) reviewed all diagnostic biopsy and
autopsy material. Morphologic classification of malignant lympho-
mas was made according to the criteria exposed by the Revised
European American Lymphoma classification [6]. The diagnosis
of PTLD and its division into three recognized histologic subtypes,
PH, PLD, and ML/MM, were based upon criteria established by
Harris and Chadburn [3, 7].

The immunophenotypic profiles were assessed on paraffin-em-
bedded tissue sections using the streptavidin-alkaline phosphatase
technique. The following monoclonal antibodies were routinely
used: CD20 (L26), CD79a; CD3 (polyclonal), CD45RO (UCHL1)
CD5, CD4, CD8; CD15; CD30; CD34; CD68; and epithelial mem-
brane antigen. In situ hybridization for EBV RNA was performed
using EBER 1 and EBER 2 (EBER PNA) oligonucleotide PNA
probes on paraffin-embedded tissue specimens. PCR analysis was
employed to verify EBV genoma presence and rearrangement of
immunoglobulin genes.

Results

PTLD incidence and patient characteristics

Among the 2 139 transplants performed, PTLD devel-
oped in 19 patients (0.9 %): nine heart, six kidney, three-
liver, and 1 lung recipients. In 5 patients (26 %) early-
onset ( < 12 months from transplantation) PTLD was
diagnosed after a median time interval of 5 months,
range 1±10 months. In the remaining 14 patients (74 %)
late onset ( > 12 months from transplantation) PTLD
was diagnosed after a median time interval of 53 months
(range 17±174 months). Incidence and onset of PTLD
varies according to the organ transplanted; none of the
bone marrow recipients developed PTLD. Data are pre-
sented in Table 1. Patient clinical profiles are reported
in Table 2. In 2 patients PTLD confined to the graft
was present; in 3 patients the graft was involved in the
setting of widespread disease. Extranodal disease was
common, with gastrointestinal tract, liver, and lung be-
ing, the most frequently affected sites. CNS involve-
ment was demonstrated only in 1 of the 2 patients with
Burkitt ML.

Pathology

There were 5 autopsy and 14 biopsy diagnoses. Poly-
clonal B-cell PH was diagnosed in 1 patient, monoclonal
B-cell PLD in 2 patients, MM in 1 patient, and ML in 15
patients (2 T-cell, 2 null, 11 B-cell immunophenotype).
EBER was positive in 13/18 patients tested (72 %): 4 of
5 early-onset PTLD (80 %) and 9 of 13 late-onset
PTLD (69 %).

Clinical course and treatment

Reduction of immunosuppression was the first step in
the management of patients diagnosed in vita; azathio-
prine was discontinued and cyclosporine A was reduced.
However, this failed to prevent disease progression in all
patients (Table 3).
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Table 1 Incidence and time of onset of posttransplant lymphoproliferative disorders (PTLD) among solid organ and cellular transplant
recipients. (tx Transplant)

Organ transplanted Kidney Heart Liver Lung Bone marrow Total

Number of txs 1058 483 413 49 137 2139
Number of PTLD (%) 6 (0.6 %) 9 (1.9 %) 3 (0.7 %) 1 (2 %) 0 19 (0.9 %)

Time from tx to PTLD:
Median (months) 59 29 10 4 ± 39
Range (months) 36±174 5±92 1±63 ± ± 1±174



Plasmacytic hyperplasia (1 patient)

Patient number 13 was diagnosed with PH after resec-
tion of a single skin nodule which was surgically re-
moved with disease resolution. In the following months,
he developed chronic EBV disease with recurrent
mononucleosis-like episodes characterized by fever
and node enlargement. The first episode resolved after
acyclovir administration; the second one proved to be
unresponsive to acyclovir but responded to ganciclovir;
the third one, ensuing only after a month from the pre-
ceding one, did not respond to either antiviral. Node bi-
opsy showed histologic progression to polyclonal B-cell
PLD and therefore, cytoxan 200 mg/m2 per day for 5
consecutive days every 4 weeks associated with high-
dose immunoglobulins (HDIg) every 21 days and i. v.
ganciclovir twice a week were started. The patient is
currently still receiving chemotherapy; he is well, with
no signs of disease at 820 days from diagnosis of PTLD
and 150 days from histologic progression to PLD.

Polymorphic lymphoproliferative disorder (2 patients)

Patient number 8 proved unresponsive to i. v. acyclovir;
he received a single course of cytoxan (1 g i. v.) and
died at 40 days from diagnosis of PTLD of acute respira-
tory distress syndrome. Patient number 15 received i. v.
acyclovir 30 mg/kg per day associated with HDIg every

21 days and disease control was achieved. Acyclovir
was tapered after 3 months and discontinued at 1 year.
The patient is currently in complete remission at
790 days from diagnosis of PTLD.

Malignant lymphoma/multiple myeloma (16 patients)

In this group only nine patients are evaluable since
there were five autopsy diagnoses and two patients,
one with ML and the one with MM, were lost to follow
up shortly after diagnosis. Patients number 7 and 16
died of multiorgan failure and disease progression at
10 days from diagnosis of PTLD; no therapy other than
reduced immunosuppression could be instituted be-
cause of deteriorated clinical status at diagnosis of
PTLD. Patient number 14 underwent palliation surgery
because of intestinal obstruction secondary to enlarged
abdominal nodes; no further therapy was feasible and
the patient died of sepsis at 60 days from diagnosis of
PTLD.

Six patients received chemotherapy. Three patients,
numbers 9 and 11 treated with VACOP-B regimen and
number 10 treated with CHOP, did not complete che-
motherapy and died of infection at 120, 47, and 18 days
from diagnosis of PTLD, respectively. Patient number
19 (Burkitt ML with CNS involvement) received poly-
chemotherapy comprising cytoxan, high-dose cytosine
arabinoside, and metotrexate plus intrathecal chemo-
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Table 2 Clinical and pathologic characteristics of the 19 PTLD pa-
tients. Patient number 13 underwent four consecutive biopsy eva-
luations. (pt Patient, tx transplant, ML malignant lymphoma,

ALCL anaplastic large cell lymphoma, MM multiple myeloma,
PLD polymorphic lymphoproliferative disorder, PH plasmacytic
hyperplasia, n. d. not done)

Pt
number

Age
(years)

Organ
transplanted

Time from tx to
PTLD (months)

Histology Clonality Immunophenotype EBER Stage

1 56 Heart 5 ML immunoblastic Monoclonal B + IV
2 38 Liver 1 ML ALCL NULL + I E
3 47 Heart 30 ML immunoblastic Monoclonal B + IV
4 34 Kidney 59 ML immunoblastic Monoclonal B + I E
5 54 Kidney 39 MM B n. d. III
6 68 Heart 48 ML immunoblastic Monoclonal B + IV
7 55 Heart 79 ML immunoblastic Monoclonal B + IV
8 46 Lung 4 PLD Monoclonal B + I E
9 54 Kidney 77 ML ALCL NULL � III

10 58 Heart 17 ML pleomorphic Monoclonal T � IV
11 45 Liver 10 ML immunoblastic Monoclonal B � I E
12 55 Kidney 64 ML immunoblastic Monoclonal B � II E
13a 23 Heart 27 PH Polyclonal B + I E
13b 24 41 PH Polyclonal B + II
13c 25 48 PH Polyclonal B + II
13d 25 49 PLD Polyclonal B + III
14 67 Kidney 36 ML immunoblastic Monoclonal B + IV
15 67 Heart 6 PLD Monoclonal B + I E
16 54 Heart 38 ML Burkitt Monoclonal B + IV
17 63 Kidney 174 ML pleomorphic Monoclonal T � IV
18 45 Liver 63 ML immunoblastic Monoclonal B + IV
19 57 Heart 92 ML Burkitt Monoclonal B + IV



therapy associated with HDIg every 21 days and i. v.
acyclovir. Partial remission was achived after six courses
of chemotherapy. The patient is currently receiving sec-
ond-line chemotherapy (holoxan and cysplatin) and is
alive at 220 days from diagnosis of PTLD. Two patients
achieved complete remission. Patient number 12, a kid-
ney recipient with stage IIE gastric lymphoma, under-
went surgical resection followed by three courses of che-
motherapy (CHOP). Patient number 18, a liver recipi-
ent, received VACOP-B associated with HDIg every
21 days and acyclovir. Both patients developed graft re-
jection while on reduced dose immunosuppression: the
kidney recipient at 12 months from termination of che-
motherapy and at 78 months from transplantation, and
the liver recipient at 3 months from termination of che-
motherapy and at 72 months from transplant. The first

patient died of peritonitis after graft removal at
480 days from diagnosis of PTLD and the second one is
alive in complete remission at 300 days from diagnosis
of PTLD and she is currently receiving FK506.

Discussion

Among patients transplanted at our hospital, malignan-
cy was diagnosed in 111 patients (5.2 %). Skin cancer,
not including basal cell carcinoma, occurred in 25/111
patients (22 %) followed by Kaposi's sarcoma and
PTLD which were both diagnosed in 19/111 patients
(17 %). The incidence of PTLD in the 2 139 transplanted
patients was 0.9% which is similar to that reported in
the literature [2, 14].
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Table 3 Treatment and outcome of the 19 PTLD patients. (pt Pa-
tient, ML malignant lymphoma, PLD polymorphic lymphoproli-
ferative disorder, PH plasmacytic hyperplasia, MM multiple mye-
loma, IMS immunosuppression, HDIg high-dose immunoglobu-
lins, ara-c cytosine arabinoside, mtx metotrexate, cytx cytoxan,

CHOP cyclophosphamide, doxorubicin, vincristine, prednisone,
VACOP-B etoposide, doxorubicin, cyclophosphamide, vincristine,
bleomycin, dx diagnosis, MOF multiorgan failure, ARDS acute re-
spiratory distress syndrome, NED no evidence of disease, CR com-
plete remission, PR partial remission)

Pt number Histology Treatment Outcome

Reduction
in IMS

Surgery Antivirals HDIg Chemo-
therapy

1 ML � � ± � ± Dead/autopsy dx

2 ML � � ± � ± Dead/autopsy dx

3 ML � � ± � ± Dead/autopsy dx

4 ML + � ± � ± Lost to follow up

5 MM + � ± � ± Lost to follow up

6 ML � � ± � ± Dead/autopsy dx

7 ML + � ± � ± Died of MOF at 10 days from dx

8 PLD + � Acyclovir � Cytx Died of ARDS at 40 days from dx

9 ML + � ± � VACOP-B Died of infection + ML progression at 120 days
from dx

10 ML + � ± � CHOP Died of infection + ML progression at 18 days
from dx

11 ML + � ± � VACOP-B Died of infection at 47 days from dx

12 ML + + ± � CHOP CR; graft rejection; died NED at 480 days from
dx

13a PH + + ± � ± Resolution

13b PH + � Acyclovir � ± Responsive

13c PH + � Ganciclovir � ± Responsive

13d PLD + � Ganciclovir � Cytx Alive at 820 days from dx; still on treatment

14 ML + + ± � ± Died of infection at 60 days from dx

15 PLD + � Acyclovir � ± Alive; NED at 790 days from dx

16 ML + � ± � ± Died of ML progression at 10 days from dx

17 ML � � ± � ± Dead/autopsy dx

18 ML + � Acyclovir + VACOP-B Alive; NED at 300 days from dx; chronic rejec-
tion treated with FK506

19 ML + � Acyclovir + Ara-c, mtx,
cytx

Alive at 220 days from dx; PR; on second-line
chemotherapy



PTLD occurred more frequently in the 1st year after
transplantation, however, early-onset PTLD represents
only a minority of cases, 26% in our study population,
while the majority of patients are diagnosed more than
12 months after transplantation. This is especially the
case in kidney recipients among whom PTLD may be
diagnosed as late as 174 months from transplantation.
This peculiar behavior implies that continuous, long-
term follow up is mandatory for timely diagnosis of this
condition. A more favorable outcome for early-onset
vs late-onset PTLD is reported in the literature [1]. In
our study population outcome does not differ in these
two groups of patients: mortality is 80% in the former
and 75% in the latter group, respectively.

EBV-negative PTLD represent 28 % of patients test-
ed (5/18) and are uniformely distributed among early-
and late-onset PTLD, 20% and 30 %, respectively. Sim-
ilarly to reported data [9], EBV-negative PTLD bear a
worse prognosis compared to EBV-positive PTLD: in
our study population mortality was 100 % for the former
and 67% for the latter. However, it should be noted that
among our patients and those reported by Leblond, all
EBV-negative PTLD belong to the ML category.

A correlation between histology, clinical presenta-
tion, and outcome similar to that reported by Chadburn
et al. could also be found in our study population [3].
Patients with PH and PLD were in stage I and II at diag-
nosis while 75% of patients with ML/MM were in
stage III and IV. Moreover, mortality secondary to dis-
ease progression or to treatment-related toxicity was
0 % in PH patients, 50% in PLD patients, and 85% in
ML/MM patients.

Optimal therapeutic approach to PTLD patients is
yet to be defined, and many aspects of patient manage-

ment are still open to discussion. Data from the litera-
ture and our own experience seem to indicate that
more favorable histologic forms of PTLD, namely, PH
and PLD, may respond to a combination of antivirals
and HDIg in a setting of reduced immunosuppression.
On the contrary, for ML and MM with widespread dis-
ease, prompt administration of chemotherapy is man-
datory, since response to antivirals alone is unlikely in
these forms which display a rapidly progressive and ag-
gressive clinical course as indicated by the high num-
ber of autopsy diagnoses, 31% in our series. Chemo-
therapy should be started even though its toxicity is
prominent, requiring intensive supportive measures,
and adequate timing is not always possible due to in-
tercurrent infectious or toxic episodes. Choice of a
chemotherapy regimen should also take into account
special problems which specifically apply to this cate-
gory of patients. Antracycline toxicity is especially
prominent among heart recipients [12]. Renal failure
secondary to tumor lysis and drug toxicy is more fre-
quent and severe possibly due to chronic administra-
tion of cyclosporine A.

However, our experience, and that of others, demon-
strates that treatment of PTLD and achievement of
complete responses are possible. The immunosuppres-
sive regimen more suitable for patients who respond to
treatment remains a matter of debate. Withdrawal for a
short period of time or reduction of immunosuppres-
sants while chemotherapy is being administered are fea-
sible; however, once complete remission is achieved, in-
tensity of immunosuppression should take into account
both the risk of graft rejection and the risk of recurrence
of PTLD.
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