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Introduction. Limited data with adequate sample size exist on the
development of posttransplant lymphoproliferative disorder (PTLD)
in living donor kidney recipients. We conducted a retrospective
cohort study on the data of 10 transplant centers to identify the
incidence of PTLD in Iran.

Materials and Methods. Data of 9917 kidney transplant recipients
who received their kidneys between 1984 and 2008 were reviewed.
Fifty-one recipients (0.5%) who developed PTLD were evaluated with
a median follow-up of 47.5 months (range, 1 to 211) months.
Results. Patients with PTLD represented 24% of all posttransplant
malignancies (51 out of 211 cases). There was no relationship
between PTLD and sex (P = .20). There were no statistically
significance differences considering the age at transplantation
between patients with and without PTLD. The late-onset PTLD
(70.6%) occurred more frequently compared to the early form.
There was no signification relationship between early-onset and
late-onset groups in terms of clinical course and outcome. In
patients who received azathioprine, PTLD was more frequent
when compared to those who received mycophenolate mofetil
(P < .001). The lymph nodes were the predominantly involved
site (35.3%), followed by the gastrointestinal tract, brain, kidney
allograft, lung, ovary, vertebrae, and palatine. Age at diagnosis
and the time from transplantation to diagnosis were comparable
for various involvement sites of PTLDs. The overall mortality in
this series of patients was 51.0%.

Conclusions. Posttransplant lymphoproliferative disorder is a
rare but devastating complication and long-term prognosis can be
improved with early recognition and appropriate therapy.
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Posttransplant lymphoproliferative disorder
(PTLD) is an uncommon but potentially fatal
complication affecting 1% to 3% of kidney transplant
recipients.! Its incidence in kidney allografts is
lower than that in heart, lung, and liver transplant
organs.' Posttransplant lymphoproliferative
disorder, however, is a more frequent tumor
than other hematopoietic tumors following solid
organ transplantation, comprising up to 15% of
all neoplasms.? Its mortality rate has approached
60% in some reports.?

Although few reports on cancers from transplant
registries are available, we previously showed
that the pattern of cancer development in Iran
was different from that in the Western countries;
Kaposi sarcoma was the most common malignancy,
followed by PTLD.*¢ It is difficult to accurately
ascertain the incidence of most malignancies and to
compare their rates of occurrence with those in the
general population, using data from small single-
center studies.” On the other hand, the majority of
the reports on PTLD are derived from deceased
transplant recipients. There are no major studies
reporting the occurrence and characteristics of
PTLD after living donor kidney transplantations.
We have previously reported the experiences of
3 transplant centers with PTLD in Iran.® Then, we
conducted the largest retrospective cohort study
on the data of 10 transplant centers, the report of
which is reported hereby, to identify the incidence
of PTLD in the Iranian kidney transplant recipients
between 1984 and 2008.

We conducted a retrospective cohort study on
the data of 10 kidney transplant centers in Iran to
identify all cases of PTLD following transplantation.
A total of 9917 patients (37% women and 63%
men), receiving a kidney between October 1984 and
August 2008, were surveyed for the development
of PTLD. The time to tumor onset was defined as
the period between kidney transplantation and
the first signs of PTLD. In all cases, the diagnosis
of PTLD was based on histologic examination
of the biopsy specimens from various involved
organs. Early-onset and late-onset PTLDs were
distinguished based on their occurrence before
and after the first year of transplantation.
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The studied parameters were patient age, sex,
induction and maintenance immunosuppressive
therapy, posttransplant latency period, sites of
lymphoma involvement, simultaneous neoplastic
or infectious problems, the treatment modalities,
graft function at the time of diagnosis and
the last follow-up, rejection episodes, clinical
presentation, therapeutic responses, and outcome
of the disease.

At diagnosis of PTLD, immunosuppressive
regimens consisted of various combinations
of azathioprine, prednisone, cyclosporine,
mycophenolate mofetil (MMF), and antithymocyte/
antilymphocyte globulin (ATG/ALG). Before
2000, the patients used to receive maintenance
immunosuppression with prednisone and
azathioprine or triple therapy with cyclosporine,
prednisone, and azathioprine. Thereafter, the
majority of the patients received cyclosporine,
prednisone, and MMF. Rejection episodes not
responding to steroid pulse therapy were treated
with ATG/ALG in the majority of the recipients.
For induction therapy, ATG/ALG was used in
highly sensitized patients, recipients of kidneys
from deceased donors, poorly matched living donor
kidney recipients, and recipients of a second or third
transplant. None of the patients received OKT3.

There is no uniform approach to PTLD and
treatment of the tumor is difficult and challenging.
However, the first step in the majority of our
patients with PTLD was promptly reduced or
withdrawal of cyclosporine and azathioprine/
MME. All of the patients had taken ATG/ALG and
received prophylactic antiviral therapy, ganciclovir,
for a minimum of 1 month after transplantation.
Changing cyclosporine to sirolimus, chemotherapy
and/or radiotherapy were of other therapeutic
measures. Outcome was assessed by response to
therapy, remission duration, and survival.

The SPSS software (Statistical Package for the
Social Sciences, version 15.0, SPSS Inc, Chicago, Ill,
USA) was used for data analyses. Categorical data
and continuous variables were reviewed using the
relative frequency and the mean value + standard
deviation, respectively. Continuous data of the two
groups of with and without PTLD were compared
by the Student ¢ test, and nonparametric data were
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analyzed by the Mann-Whitney U test. Categorical
data were analyzed using the chi-square or Fisher
exact tests. The Spearman rho correlation coefficient
test was used to evaluate the strength of association
between continuous variables. Patient and graft
survivals (noncensored for death) were defined
as the time from diagnosis of the PTLD to death
and graft loss, respectively. The survival rate was
calculated using the Kaplan-Meier method, and
comparisons were made with the log-rank test.
Statistical significance was defined as a probability
value less than .05.

Fifty-one recipients (0.5%) had developed PTLD
following kidney transplantation, representing 24%
of all posttransplant malignancies (51 out of 211
cases). In addition, 1 patient had Kaposi sarcoma.
They were retrospectively evaluated with a median
follow-up of 47.5 months (range, 1 to 211 months).
The characteristics of the patients with PTLD are
summarized in Table 1.

Data on Epstein-Barr virus and cytomegalovirus
serostatus was available only in 25 recipients
from 2 centers, and all of them were positive for
immunoglobulin G and negative for immunoglobulin
G regarding both viruses. Cytomegalovirus infection
was found in 3 patients who had PTLD, and there
was no significant relationship between developing
of PTLD and cytomegalovirus infection.

There was no relationship between developing
of PTLD and sex distribution (P = .20). There was
no statistically significance differences considering
the age at transplantation between patients with
and without PTLD (mean age, 35 + 13 years versus
37 + 15 years, respectively; P = .30; Table 2). The

Table 1. Characteristics of Kidney Transplant Recipients With
Posttransplant Lymphoproliferative Disorders

Characteristic Value
40 (12 to 66)

Median recipients’ age at diagnosis, y
Recipients’ sex distribution
Male 28 (54.9)
Female 23 (45.1)
Median time from transplantation to 47.5 (1 to 211)
diagnosis, mo
Median follow-up after transplantation, mo 60.0 (1.5 to 214.0)
Median follow up after diagnosis, mo 5.5 (0.5 to 108.0)

PTLD types
Early-onset 15(29.4)
Late-onset 36 (70.6)
Lesions in patients with NHL
Nodal 18 (38.3)
Extranodal 29 (61.7)
Treatment modalities
Withdrawal of immunosuppressants 40 (78.4)
Reduction of immunosuppressants 4 (7.8)
Change to sirolimus 5(9.8)
Ganciclovir 2(3.9)
Chemotherapy 47 (92.2)
Radiotherapy 7(13.7)
Surgical excision of the lesions 9(17.6)
No treatment 4 (7.8)
Response to treatment
Yes 24 (47.1)
No 26 (51.0)
Missed 1(2.0)
Outcomes
Overall mortality 26 (51.0)
1-year patient survival, % 46
5-year patient survival, % 41
1-year graft survival, % 39
5-year graft survival, % 35

*Values in parentheses are percentages for reports of frequency
and range for median values. PTLD indicates posttransplant
lymphoproliferative disorders and NHL, non-Hodgkin lymphoma.

Table 2. Comparison of Kidney Recipients With and Without Posttransplant Lymphoproliferative Disorders

PTLD Grou Non-PTLD Grou
Parameter (n = 51) P (n = 9866) P P

Mean age at transplantation, y 35+13 3715 .30
Males 6211 .20
Donor Source

Living related 10 (19.6) 949 (9.6)

Living unrelated 36 (70.6) 7975 (80.8)

Deceased 1(2.0) 169 (1.7)

Unknown 4 (7.8) 773 (7.8) .05
Immunosuppressive regimen

Mycophenolate mofetil-based 11 (21.6) 6357 (64.4)

Azathioprine-based 38 (74.4) 3509 (35.6) <.001

*Values in parentheses are percents. PTLD indicates posttransplant lymphoproliferative disorder.
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late PTLD had occurred more frequently compared
to the early form of disease (Table 2). There was
no signification relation between the early-onset
and late-onset groups in terms of clinical course
and outcome. Posttransplant lymphoproliferative
disorder had occurred more frequently among
patients who had received azathioprine compared
to those with MMF (P < .001).

The majority of the patients with non-Hodgkin
lymphoma (61.7%) had extranodal tumor sites
(Table 1), and there was no significant relation
between extranodal involvement and mortality
(P = .90). The sites of PTLD involvement are
shown in Figure 1. Lymph nodes were the
predominantly involved site (35.3%), followed by
the gastrointestinal tract, brain, kidney allograft,
lung, ovary, vertebral, and palatine. The age at
diagnosis and the time from transplantation to
diagnosis are listed for PTLDs in Table 3. Two
patients had Hodgkin lymphoma.

Of the 51 recipients with PTLD, 11 had received
ATG/ALG. Changing cyclosporine to sirolimus had
been successfully done in 5 recipients. Chemotherapy
and/or radiotherapy had been performed in 47
cases, and 5 patients had died before receiving
any treatment. Two patients presented with
kidney dysfunction. None of the 5 patients who

ALL

Hodgkin Lymphoma
Vertebrae

Ovary

Lung

Disorder

LR

Kidney

Table 3. Comparison of Age at Diagnosis and Time From
Transplantation to Diagnosis in Patients With Posttransplant
Lymphoproliferative Disorders

Mean Time From
Transplantation to
Diagnosis, mo

Mean Age at

Involvement Site A g
Diagnosis, y

Lymph nodes 39+13 48 + 52
Gastrointestinal 38+10 101 £ 59
tract

Brain 44 £ 11 40 £ 49
Kidney 52+9 186
Lung 46 + 19 117 £ 47
Ovary 41+7 93 +28
Vertebrae 29+7 9+0
Palatine 44 27
Acute lymphoblastic 22+ 14 46t 4

leukemia

treated by sirolimus experienced rejection, which
means that kidney function was preserved when
immunosuppression was changed to sirolimus,
and all of them reached complete remission.
Withdrawal of immunosuppression was associated
more graft loss when compared to reduction of
immunosuppressive therapy (P = .001).
Twenty-five patients enjoyed remission,
responding to chemotherapy or radiotherapy.
However, 26 (51.0%) died of the disease. The main
cause of mortality was sepsis. Figures 2 and 3

Brain

Gastrointestinal Tract

Lymph Nodes

o
(¢

10 15 20

Number of Patients

Figure 1. The sites of posttransplant lymphoproliferative disorder involvement. ALL indicates acute lymphoblastic lymphoma.
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Figure 2. Patient survival since diagnosis of posttransplant
lymphoproliferative disorder.

shows the patient and graft survival rates since
PTLD diagnosis. Twenty-one patients were living
with a functioning graft, and 2 were on dialysis at
the end of the follow-up period. The mortality rate
was not significantly differences in terms of sex
(P = .10) and early-onset versus late-onset PTLD
(P =.70). Patient and graft survival rates since the
time of PTLD onset were not significantly different
in terms of the age, sex, and the time of presentation
since transplantation (P = .60, P = .90, and P = .08
for patient survival, and P = .50, P = .20, and P = .60
for graft survival, respectively).

It is well-documented that kidney transplant
recipients are at increased risk of developing
lymphoproliferative disorders. The kidney recipient
has a relative risk of developing PTLD that is 10
times greater than that in the general population.’
We, however, were not able to make a comparison
with the general population. Our study showed
that the incidence of lymphoproliferative disorders
(0.5%) was less than that in other reports from
the Western counties (1% to 3%).'° Posttransplant
lymphoproliferative disorders (24% of all tumors)
were the most common types of neoplasms after
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Figure 3. Kidney allograft survival (noncensored for death)
diagnosis of posttransplant lymphoproliferative disorder.

Kaposi sarcoma (34.5% of all cancers) in kidney
transplant recipients, which is consistent with the
previous studies.*® Their greater incidence occurs
in the first posttransplant months or years, and
then gradually, it declines with time."! However,
in our study, late-onset PTLD was more prevalent
than its early-onset form. Lymphoproliferative
disorders can present as early as less than a month
to as late as several years after transplantation. In
our study, the earliest case was observed 1 month
and the latest case occurred 17.5 years following
transplantation.

Non-Hodgkin lymphoma was the most common
variant, accounting for more than 92% of our cases,
and was predominantly extranodal presenting in
the gastrointestinal tract or in the central nervous
system. On the contrary to the lymphomas in the
general population, which predominantly affect
lymph nodes, the PTLD occurs in extranodal sites
in 65% of the cases in the current study and 70%
in another study."

Epidemiologic studies in patients receiving
azathioprine and prednisone immunosuppression
confirm a 20- to 50-fold increase in relative
risk of PTLD by comparison with the general
population.'*! Furthermore, our results revealed the
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incidence of PTLD was also significantly increased
in patients receiving azathioprine when compared
to patients receiving mycophenolate mofetil
(P <.001); this finding is in contrast with previous
reports, in which a triple immunosuppressive
regimen including mycophenolate mofetil was
considered to have the highest imposing impact
on the post-transplant malignancies.'

Although some studies showed that early-onset
PTLD frequently have a favorable outcome and
late-onset PTLD behave more alike aggressive
lymphoma with long latency period responds
poorly to treatment and has worse prognosis,'®
we did not find signification relation between
early- and late-onset groups in terms of clinical
course and outcome.

Among the factors that increase the incidence
of PTLD are the EBV status and the strength of
immunosuppression.”” An increased risk for PTLD
has been associated with EBV seronegativity at the
time of transplantation.' This risk is strengthened
if the patients are seronegative for cytomegalovirus
and the donors are seropositive for this virus."
Recipient EBV and CMV serostatus was not available
for all patients. Thus, we could not examine the
relationship between EBV and CMV with occurrence
of PTLD in the current study.

Posttransplant lymphoproliferative disorder are
recognized as a significant and morbid complication
of solid-organ tranplantation.? Unlike lymphomas
occurring in immunocompetent patients, PTLD often
do not respond to chemotherapy, but a reduction
or a withdrawal of the immunosuppressive
treatment may be followed by a regression of the
lymphoma.?! Of patients with PTLD, 51.0% (26
of 51) died despite discontinuation of drugs and
receiving the treatment, while in similar studies
the figure is about 66.7%, and Penn reported
that despite surgical therapy, chemotherapy, and
radiotherapy, 80% of patients died.?** Therefore,
we have better outcomes in our patients compared
to other studies.

Some studies have found a linkage between
antilymphocytic agent treatment, and PTLD?*,
but only 11 of our PTLD cases had ATG/ALG
and none of our patients had OKT3. Opelz and
Henderson demonstrated that the use of ATG/
ALG or OKT3 in the kidney transplant recipients
increases risk of PTLD 1.8 times.” They observed
that treatment with ATG/ALG OKT3 increased
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the risk of lymphoma only during the first year
after transplant, whereas the risk was similar to
that in non-antibody-treated patients in subsequent
years.?

Posttransplant lymphoproliferative disorder is
a rare but devastating complication after kidney
transplantation, and long-term prognosis can be
improved with early recognition and appropriate
therapy. However, immunosuppression, particularly
azathioprine, is the leading factor in kidney
transplant recipients.

None declared.

1. Lokare A, Chaganti S, Lipkin G, Roberts C, Mahendra
P. Posttransplant lymphoproliferative disorder followed
by Hodgkins disease in a renal transplant recipient.
Transplantation. 2008;85:1219-20.

2. Chughtai A, Bastani B. Posttransplant lymphoproliferative
disorders. Iran J Kidney Dis. 2008;2:57-64.

3. Einollahi B, Noorbala MM, Lessan Pezeshki M, et al.
Incidence of postrenal transplantation malignancies: a
report of two centers in Tehran, Iran. Transplant Proc.
2001;33:2812.

4. Lessan-Pezeshki M, Einollahi B, Khatami MR, Mahdavi M.
Kidney transplantation and Kaposi’s sarcoma: review of
2050 recipients. Transplant Proc. 2001;33:2818.

5. Nafar M, Einollahi B, Hemati K, Gholi FP, Firouzan A.
Development of malignancy following living donor kidney
transplantation. Transplant Proc. 2005;37:3065-7.

6. Einollahi B. Kaposi sarcoma after kidney transplantation.
Iran J Kidney Dis. 2007;1:2-11.

7. Kasiske BL, Snyder JJ, Gilbertson DT, Wang C. Cancer
after kidney transplantation in the United States. Am J
Transplant. 2004;4:905-13.

8. Pourfarziani V, Taheri S, Lessan-Pezeshki M, et al.
Lymphoma after living donor kidney transplantation: an
Iranian multicenter experience. Int Urol Nephrol. 2008.

9. Birkeland SA, Storm HH, Lamm LU, et al. Cancer risk
after renal transplantation in the Nordic countries, 1964-
1986. Int J Cancer. 1995;60:183-9.

10. Saadat A, Einollahi B, Ahmadzad-Asl MA, et al.
Posttransplantation lymphoproliferative disorders in
renal transplant recipients: report of over 20 years of
experience. Transplant Proc. 2007;39:1071-3.

11. Sheil AG. Patterns of malignancies following renal
transplantation. Transplant Proc. 1999;31:1263-5.

12. Penn |. Occurrence of cancers in immunosuppressed
organ transplant recipients. Clin Transpl. 1998147-58.

13. Blohme |, Brynger H. Malignant disease in renal transplant
patients. Transplantation. 1985;39:23-5.



14.

15.

16.

17.

18.

19

20.

21.

22.

Posttransplant Lymphoproliferative Disorders—Einollahi et al

Sheil AG. Cancer in organ transplant recipients: part of an
induced immune deficiency syndrome. Br Med J (Clin Res
Ed). 1984;288:659-61.

Wimmer CD, Rentsch M, Crispin A, et al. The janus face
of immunosuppression - de novo malignancy after renal
transplantation: the experience of the Transplantation
Center Munich. Kidney Int. 2007;71:1271-8.

Dotti G, Fiocchi R, Motta T, et al. Lymphomas occurring
late after solid-organ transplantation: influence of
treatment on the clinical outcome. Transplantation.
2002;74:1095-102.

Opelz G. Are post-transplant lymphomas inevitable?
Nephrol Dial Transplant. 1996;11:1952-5.

Cockfield SM, Preiksaitis JK, Jewell LD, Parfrey NA. Post-
transplant lymphoproliferative disorder in renal allograft
recipients. Clinical experience and risk factor analysis in a
single center. Transplantation. 1993;56:88-96.

. Walker RC, Marshall WF, Strickler JG, et al.

Pretransplantation assessment of the risk of
lymphoproliferative disorder. Clin Infect Dis.
1995;20:1346-53.

Morrison VA, Dunn DL, Manivel JC, Gajl-Peczalska KJ,
Peterson BA. Clinical characteristics of post-transplant
lymphoproliferative disorders. Am J Med. 1994;97:14-24.

Leblond V, Sutton L, Dorent R, et al. Lymphoproliferative
disorders after organ transplantation: a report of 24 cases
observed in a single center. J Clin Oncol. 1995;13:961-8.

Gerstenkorn C, Jackson G, Di Franco F, Thomusch O,

Talbot D. Outcome of PTLD in renal and liver allograft
recipients. Transplant Proc. 2001;33:2469-72.

23. Penn |. Neoplasm in renal transplant recipients. In: Massry
SG, editor. Text book of nephrology. 3rd ed. Baltimore:
Lippincott Williams & Wilkins; 1995. p. 1989.

24. Swinnen LJ, Costanzo-Nordin MR, Fisher SG, et al.
Increased incidence of lymphoproliferative disorder
after immunosuppression with the monoclonal antibody
OKT3 in cardiac-transplant recipients. N Engl J Med.
1990;323:1723-8.

25. Opelz G, Henderson R. Incidence of non-Hodgkin
lymphoma in kidney and heart transplant recipients.
Lancet. 1993;342:1514-6.

26. Opelz G, Dohler B. Lymphomas after solid organ
transplantation: a collaborative transplant study report. Am
J Transplant. 2004;4:222-30.

Correspondence to:

Behzad Einollahi, MD

Nephrology Research Center, Bagiyatallah University of Medical
Sciences, Mollasadra St, Vanak Sq, Tehran, Iran

Fax: +98 21 8803 7673

E-mail: einollahi@bmsu.ac.ir

Received August 2008

Revised September 2008
Accepted September 2008

233





