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Background. Posttransplant lymphoproliferative
disease (PTLD) is a serious complication associated
with the use of chronic immunosuppression for solid
organ transplantation. This study represents a retro-
spective analysis of UCLA’s experience with PTLD in
all pediatric liver transplant recipients between 1984 -
1997. We assessed the clinical presentation, risk fac-
tors, incidence density, immunological characteris-
tics, management, and outcome of patients who
developed PTLD when receiving either primary cyclo-
sporin A (CsA) or tacrolimus.

Methods. A total of 251 children received primary
CsA therapy of which 70 required OKT3 for steroid
resistant rejection and 29 required tacrolimus rescue
for OKT3 resistance and/or chronic rejection. One
hundred forty one children received tacrolimus as pri-
mary therapy. Sixty patients who survived for less
than 6 months after transplantation were excluded
from the study.

Results. The total incidence density (ID) rate of
PTLD was 1.8%+0.4 per 100 patient-years (30/392). The
overall ID rate of PTLD in the CsA group was 0.93+0.2
per 100 patient-years (15/251). Within this group of
primary CsA-treated patients, the ID rate of PTLD was
0.49+0.1 without OKT3 or tacrolimus, 0.67+0.2 with
OKT3, and 6.42+1.1 with tacrolimus rescue. The over-
all PTLD ID rate in the primary tacrolimus-treated
patients was 4.86+1.2 per 100 person-years (15/141).
There was a 5-fold increase in the ID rate of PTLD in
the primary tacrolimus group when compared to the
comparable, primary CsA group (P<0.001). The mean
time to PTLD was 5-fold longer (49.7+20.7 months) in
the CsA group when compared to the CsA/tacrolimus
rescue group (9.8+3 months, P<0.05) or the tacrolimus
primary group (12.6%+5.1 months, P<0.05). Five pa-
tients had monoclonal disease in the CsA group, but
only one in the tacrolimus group (P<0.05). Clinical
presentations with enlarged lymph nodes, fevers, mal-
aise, anorexia, weight loss, hypoalbuminemia, and
gastrointestinal blood loss were common. Mortality
was 20%, three patients died in each group.

Conclusion. The use of primary tacrolimus therapy
was associated with a significant 5-fold higher rate of
PTLD when compared to those treated with primary
cyclosporine. Early diagnosis, decrease and/or discon-
tinuation of potent immunosuppressive agents may
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contribute to decrease morbidity and mortality of this
entity.

The recent development of several new immunosuppres-
sive agents has provided transplant centers with additional
options to treat solid organ transplant patients. Several of
these more potent immunosuppressive drugs have shown
promise in decreasing the likelihood of developing overall
rejection, including acute steroid resistant and chronic allo-
graft rejection (1, 2). However, the expected side effects of a
more potent immunosuppressive regimen would be an in-
creased risk for developing an assortment of viral infections.
A common viral pathogen in the transplant recipients is
Epstein-Barr virus (EBV), which usually causes B cell pro-
liferation with a broad clinical spectrum, ranging from infec-
tious mononucleosis-like syndrome to frank lymphoma (3).

EBV infection induces B cell growth transformation by
expressing certain viral factors, such as EBNA-2 and LMP-
14-7. In the immunosuppressed state, these viral growth
factors cause a sustained proliferation of B lymphocytes,
which frequently result in malignant transformation (8). The
presence of chromosomal alterations may enhance the rate of
proliferation of a subset of B lymphocytes, which may ini-
tially result in polyclonal, then oligo- and monoclonal B cell
proliferation (9, 10).

The pediatric liver transplant population has been re-
ported to be at a particular high risk for developing post-
transplant lymphoproliferative disease (PTLD) (11-14).
When compared with their adult counterparts, the risk fac-
tors associated with the development of PTLD are: young
age, EBV negative status at time of transplantation when
receiving an EBV positive graft, and primary EBV infection

-(14). Because EBV transmission approaches 60~80% in EBV
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sero-negative children in the early posttransplant period,
this group of patients is at a particularly higher risk for
developing PTLD (14).

The other previously described risk factors associated with
PTLD are type, duration, and intensity of immunosuppresive
agents (11-13). Several studies have examined the relative
risk of developing PTLD in transplant recipients on different
immunosuppressive medications. The reported incidence for
PTLD varied from 2-27% depending on the potency of the
drug, the type of the organ transplanted, and the recipients
age (9, 14-16, 23-25). However, all of these studies failed to
take into account the longer follow-up time of patients
treated with CsA when compared with those treated with
tacrolimus.

In this retrospective study, we reviewed our experience of
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PTLD since the inception of our pediatric OLT program 13
years ago and assessed the incidence density rate, clinical
presentation, histological findings, management, and out-
come of PTLD in this group of patients. During this period we
used two different immunosuppressive protocols namely cy-
closporine (CsA) and tacrolimus, and demonstrate in this
study that the length of therapy should be controlled for
when comparing groups with different follow-up times.

MATERIAL AND METHODS

Patient population. The clinical course of 452 children who un-
derwent liver transplantation in the period between 1984-1997 at
the Dumont-UCLA liver transplant program was retrospectively
reviewed. Sixty patients died less than 6 months after their trans-
plantation for causes unrelated to PTLD and were excluded from the
study.

Immunosuppressive regimens. During this period we used two
different immunosuppressive protocols. Between 1984-1994 pri-
mary immunosuppression was CsA (Sandimmune, Sandoz, East
Hanover, NJ) combined with low-dose prednisone. After 1989 aza-
thioprine was routinely added. In 1994 our program changed to
primary therapy with tacrolimus (Prograf, Fujisawa, Deerfield, IL).
Acute allograft rejection was treated with high-dose intravenous
methylprednisolone (SoluMedrol, Upjohn, Kalamazoo, MI) and ste-
roid resistant rejection was treated with monoclonal antibody OKT3
(Orthoclone OKT3, Ortho Biotech, Raritan, NJ). In patients treated
with CsA, intractable acute rejection or chronic rejection was man-
aged by conversion to tacrolimus (17). In the early posttransplant
period, whole blood levels of CsA were kept at a range of 300—-350
ng/ml, although later levels of 150-250 ng/ml were targeted. The
methodology for CsA levels changed over the decade. Most recently a
whole blood monoclonal radicimmunoassay technique is used (CY-
CLO-Trac, Incstar, Stillwater, MN). Methylprednisolone was given
intravenously at 20 mg/kg/day divided every 6 hr, tapered to 0.3
mg/kg/day over 7 days. Maintenance azathioprine was given at 0.1-
0.2 mg/kg/day.

Tacrolimus levels targeted (whole blood micro particle enzyme
immunoassay: Imx, Abbott Labs, Abbott Park, IL) changed over
time: 12-15 ng/ml during the first month after transplantation,
10-12 ng/ml in the posttranplant months 1 through 3, and 5-10
ng/ml thereafter. In some patients levels <5 ng/ml after the sixth
posttranplant month were well tolerated (18). OKT8 was used in a
dose of 2.5 mg/day i.v. for 10~14 days for patients with body weight
less than 20 kg, and 5 mg/day for patients who weighted more than
20 kg. If CD3 lymphocyte cell count was higher than 5%, the OKT3
dose was increased by 2.5 mg increments.

Diagnosis of EBV infection. Until 1995, the diagnosis of EBV
infection was established based upon the presence of IgM anti-viral
capsid antigen (VCA) titers. EBV reactivation was based upon a
more than 4-fold increase in IgG anti-VCA titers, or the reappear-
ance of IgM VCA. Since 1995 we have been using EBV-PCR in
peripheral blood to detect early infection (19). Routine donor testing
was not performed until 1996.

Diagnosis of PTLD. Patients who presented with unexplained
prolonged fevers, progressive lymph node enlargement, failure to
gain weight or weight loss, stridor and/or obstructive apnea, sei-
zures, headaches, hypoalbuminemia with protein losing enteropa-
thy, chronic diarrhea with or without heme positive stools and/or
graft dysfunction, underwent evaluation for PTLD. CAT scan, MRI
studies of chest, abdomen, and occasionally the brain were per-
formed to evaluate for adenopathy and/or mass lesions. Whenever
possible biopsy evidence of suspected PTLD lesions was obtained.
Evaluation for PTLD included immunohistochemical tissue analysis.

PTLD management. After the diagnosis of PTLD was established,
all immunosuppressive agents except for low dose prednisone were
stopped. Antiviral treatment with i.v. acyclovir or ganciclovir was
initiated. Patients were monitored closely for evidence of allograft
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rejection at which time treatment with CsA or tacrolimus was
started at low doses. Chemotherapy, interferon and high dose IgG
were used occasionally in patients with refractory disease.

Statistical methods. Incidence density was computed per 100 pa-
tient years and was compared using exact binomial procedures (20).
Proportions were compared via y* methods and means were com-
pared via t tests. Time to PTLD and percent PTLD free as a function
of time were estimated via the Kaplan-Meier survival methods.

RESULTS

Demographics. During the period between March 1984 to
June 1997, 452 children underwent liver transplantation at
the Dumont-UCLA transplantation program. The indications
for OLT were biliary atresia 52%, hepatitis and fulminant
liver failure 15%, metabolic liver disease 10%, cryptogenic
cirrhosis 10%, tumors 3%, others 10%. A total of 392 patients
survived more than 6 months posttransplantation. The over-
all median age at transplantation was 6.7 years (range 3
months to 18 years), with a mean follow-up time of 4.3+2.8
years.

A total of 30 patients developed PTLD, during the time
interval investigated. All except one had histological evi-
dence of PTLD, including EBV-DNA. There were 251 pa-
tients treated with primary CsA with a mean follow-up time
of 6.4x2.3 years. We defined primary CsA-treated patients
as those who were started on CsA after OLT, regardless of
subsequent immunosuppressive regiments, this included pa-
tients treated with.either OKT3 (70 patients), or those res-
cued with tacrolimus (29 patients). In the primary tacroli-
mus-treated group, there were 141 patients with a mean
follow-up time of 2.2=0.7 years. Primary tacrolimus-treated
patients were defined as those who were started on tacroli-
mus post-OLT, regardless of subsequent immunosuppres-
sion. These data demonstrate that the posttransplant fol-
low-up time is nearly 3-fold longer for the primary CsA group
when compared to the tacrolimus. Because of this disparate
length of follow-up time between the two groups, all subse-
quent analysis controlled for this variable by estimating in-
cidence density. ‘

Incidence density of PTLD by treatment group. The inci-
dence density of PTLD for all patients in this study was
1.8%0.4 per 100 patient-years (30/392), with a prevalence of
7.6%. Fifteen patients developed PTLD in the primary CsA
group, with an incidence density rate of 0.93%0.2 per 100
patient-year (Fig. 1). Fifteen patients developed PTLD in the
primary tacrolimus group with an incidence density of
4.86+1.2 per 100 patient-years. The lowest incidence density

Primary tacrolimus

CsA wi tacrolimus

CsA w/ OKT3

CsA w/o OKT3
or tacrolimus

Primary CsA

All patients

T T T

0 2 4 6 8
PTLD Incidence Density Rate per 100 patient-years

Ficure 1. PTLD incidence density rate per 100 patient years
in all patients. Primary CsA, CsA without OKT3 or tacroli-
mus, CsA with OKT3, CsA with tacrolimus, and primary ta-
crolimus group, respectively.
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rate of all groups examined in this study were those individ-
uals who received only CsA (0.49=0.1 per 100 patient-years).
In contrast, the incidence density in those patients treated
with CsA and OKTS3 was slightly higher (0.67=0.2 per 100
patient-years), but not statistically different when compared
to those who received only CsA (P>0.05).

Patients who were initially treated with CsA and subse-
quently rescued with tacrolimus had an incidence density
(6.42+1.1 per 100 patient-years) that was 12-fold more than
those who received only CsA (P<0.001). Moreover, the inci-
dence density of PTLD in those patients receiving only ta-
crolimus (4.86+1.2 per 100 patient-years) was 10-fold higher
than individuals whom were treated with only CsA (0.49+0.1
per 100 patient-years, P<0.001). Figure 1 demonstrates
PTLD incidence density rate in the above mentioned groups.

Incidence of ductopenic rejection. In the primary CsA-
treated group the incidence of ductopenic rejection was
27.8%, and 3% in the tacrolimus group (P<0.05). Three pa-
tients in this group with PTLD, had ductopenic rejection
after stopping the immunosuppresive agent.

Age and time to PTLD. The median age at the time of
PTLD was 25 months (range 5 months to 14.5 years) in the
CsA group and 14 months (range 7 months to 9 years) in the
tacrolimus group. The mean time from transplant to the
development of PTLD was 49.7=20.7 months in the CsA
group and 12.6=5.1 months in the primary tacrolimus group.
In those individuals rescued by tacrolimus, the mean time to
the development of PTLD was 9.8=3 months after the con-
version to tacrolimus (Table 1). These data demonstrate that
the mean time to develop PTLD is more than 3-fold longer in
those individuals treated only with CsA when compared to
those treated with tacrolimus used as either primary or res-
cue therapy.

To investigate the role of the patient’s age in the develop-
ment of PTLD, we stratified patients by age at the time of
transplantation, and compared the incidence density of
PTLD for both forms of therapy (Fig. 2). Among those pa-
tients treated with tacrolimus the incidence density of PTLD
was similar in all age groups examined (range 0-1, 1-2, 2-3,
and more than 3 years of age). However, among patients
treated with CsA, the incidence density was slightly higher
(1.25+0.38 per 100 patient-years) in the older group (>3
years of age), when compared to the patients less than 1 year
of age (0.72+0.33 per 100 patient-years). P<0.05 overall and
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for the 0—1 and >3 year age groups. Probably this occurred
because of the shorter follow-up time in the 1-2 and 2-3 age
strata. Of note that the average age, time to PTLD, and
follow-up is significantly different between the two groups
overall based on the t tests. The CsA group is substantially
older with three times more follow-up time and a much
longer time to the development of PTLD.

Kaplan-Meier analysis of PTLD-free period is displayed in
Figure 3 and includes a follow-up time of 159 and 40 months
in the CsA and tacrolimus groups, respectively. In this uni-
variate analysis, the data demonstrate that the percent of
patients free of PTLD in the CsA group was 99% at 1 year,
98% at 2 year, 95% at 4 year, and 94% at 13 year. In contrast,
in the tacrolimus group, the percent of PTLD free patients
was 91% at 1 year, 86% at 2 year (P<0.001). Kaplan-Meier
analysis was not performed for the CsA rescued with either
tacrolimus or OKT3 because the insufficient number of pa-
tients per follow-up period would not lend itself to statistical
analysis. '

EBYV serology. Pretransplant serology for EBV was docu-
mented in 195/342 patients (57%). Of these, 120 patients
were EBV positive pretransplant (63%). Pretransplant EBV
serology was documented in 25/30 patients (83%) with PTLD,
of which 18 (72%) were EBV negative pretransplant, empha-
sizing the association between primary EBV infection and
the development of PTLD. Until recently we did not follow
our patients prospectively with regular repeated EBV serol-
ogies or EBV PCR to determine the number of children who
developed infection after liver transplantation.

Pathology and management of PTLD. The pathological
findings in the different groups are displayed in Table 2. All
except one patient (93%) in the tacrolimus group had early
stage polymorphic, polyclonal B cell proliferation. The pa-
tient, who had monoclonal B cell proliferation in this group,
also received OKT3 induction, which was an isolated inci-
dent. There were more patients diagnosed with lymphomas
in the primary CsA group. One patient in the rescue group
was diagnosed based on the clinical presentation without
histological diagnosis. There was one patient with Burkitt’s
lymphoma, one with Hodgkin’s, and a third with non-
Hodgkin’s lymphoma in the primary CsA group.

Immunosuppressants were discontinued at the time the
diagnosis of PTLD was established. In all cases evidence of
EBV infection was present and patients were started on

TaBLE 1. Characteristics of patients in primary CsA and primary tacrolimus groups

Primary CsA Primary tacrolimus P
Median age 25 mo (range 5 mo-14.5 yr) 14 mo (range 7 mo-9 yr) <0.05
Mean time to PTLD 49.7+20.7 mo 12.6+5.1 mo <0.05
Mean time to PTLD in rescue after conversion 9.8+£3.0 mo N/A
Mean follow-up time 6.4+2.3 yr 2.1x0.7 yr <0.05

EBV status pretransplant

Etiology of liver disease
Biliary atresia
Hepatoblastoma
al anti-trypsin deficiency
Tyrosinemia
Autoimmune hepatitis
Fulminant liver failure
Familial cholestasis
TPN cholestasis
Cryptogenic cirrhosis

Neg (8); Pos (2); N/A (4)

Neg (10), Pos (5)

O O O N O
H=DNDDNDNOONO-=
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FiGURE 2. Incidence density rate per
100 patient years in CsA and tacroli-
mus groups stratified by age.
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FiGURE 3. PTLD free Kaplan-Meier survival curves in CsA,
tacrolimus groups.

intravenous acyclovir/ganciclovir. Since 1995 we have been
following our high-risk patients with EBV-PCR from the
peripheral blood (21, 22). Chemotherapy using conventional
protocols was applied to three patients: one with Burkitt’s
and one with Hodgkin’s lymphoma who survived and one
who died with disseminated monoclonal disease. Interferon o
(80,000 U/kg s.c. for 2 weeks) and high doses of IVIG (500
mg/kg for 3 days) were unsuccessful in two patients. Anti-B
cell monoclonal antibodies were not used.

Mortality was 20%. Three patients died in each group
including one patient with a previous history of PTLD in the
tacrolimus group who died secondary to bronchiolitis obliter-
ans but no autopsy evidence of PTLD. In three patients it was
necessary to allow rejection of their grafts to achieve PTLD
remission. Two patients had PTLD recurrence on reinstitu-
tion of the immunosuppresive agents, two others were later
found to have PTLD involving the eye.

DISCUSSION

In this retrospective analysis of 392 pediatric liver trans-
plant patients, we assessed the characteristics and risk fac-
tors that were associated with PTLD. We determined that

TABLE 2. Histological characteristics of PTLD in CsA, CsA
with tacrolimus rescue and in tacrolimus groups

CsA Cs&/ Tacrolimus P
tacro

Polymorphic polyclonal B cell prolif. 2 3 ‘14 <0.05
Monomorphic monoclonal 4 2 1 <0.05
Hodgkin’s lymphoma 1 0 0
Non-Hodgkin’s lymphoma 1 0 0
Burkitt’s lymphoma 0 1 0
Sites of PTLD

Gastrointestinal 1 3 5

Liver 0 1 3

Lymph nodes (cerv, med, abd) 4 5 8

Tonsils and adenoids 2 0 2

Spleen 1 1 1

Lung 0 0 1

Bone marrow 1 0 0

Eye 0 0 2

patients treated with primary tacrolimus had a significantly
higher risk of developing PTLD when compared with those
primarily treated with CsA. Furthermore, most of the pa-
tients who developed PTLD had a primary EBV infection
after transplantation. We found that the use of OKT3 for
treatment of steroid-resistant rejection was not associated
with a higher incidence rate of PTLD when compared to the
cohort of patients treated with only CsA. We could not con-
firm a difference in the incidence density of PTLD for pa-
tients treated with tacrolimus in the different age groups.
However, more polyclonal B cell proliferation was found in
patients treated with the more potent immunosuppressive
agent tacrolimus, compared with CsA-treated children.

The reported incidence of PTLD in transplant patients is
quite variable and is a function of the type of organ trans-
planted, age at the time of transplantation, and the amount
and form of immunosuppression. With the introduction of
CsA as an immunosuppressive agent in solid organ trans-
plantation, the reported risk for developing PTLD increased
(9, 11-16). The prevalence of PTLD in our CsA patients who
were not treated with either OKT3 or tacrolimus was 4.9%.
Ho et al. (11) reported the prevalence of PTLD to be 0.8% in
adult and 4% in children. Similarly, Malatack et al. (23)
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reported 12 children with PTLD in 132 pediatric liver recip-
ients in a 3-year period, with a prevalence of 9%.

An unexpected finding from our study was that the inci-
dence density of PTLD was similar between those individuals
who received only CsA when compared with those on CsA
who were rescued with OKT3. Others have reported that the
addition of the monoclonal antilymphocyte antibody in-
creased the prevalence of PTLD (9, 11-16). More specifically,
in a large review of multiorgan adult transplant patients, the
prevalence of PTLD was 3-fold higher after the use of OKT3
and CsA when compared with CsA alone (16). Similar data in
adult cardiac transplant patients identified a 9-fold increase
prevalence of PTLD after the use of OKT3 when compared
with CsA alone (24).

This increased prevalence of PTLD with the use of OKT3
together with CsA has also been confirmed in the pediatric
transplant population. In one study, the prevalence of PTLD
in pediatric patients treated with OKT3 and CsA was re-
ported to be 14%; nearly 3-fold higher when compared with
CsA therapy alone (25). In a pediatric cardiac transplant
program, the use of OKT3 and tacrolimus was associated
with a 6-fold higher incidence of PTLD when compared with
tacrolimus alone (15). How can we explain why OKT3 was
not associated with PTLD in our pediatric population? What
can account for the apparent discrepancy between our anal-
ysis and these other studies? Because several groups failed to
report the dose of OKTS3 that was administered, it is difficult
to determine if we used OKT3 at a lower dose and/or for a
shorter length of time. However, one of the consistent differ-
ences between our study and several of the others is that our
use of OKT3 was limited mainly to steroid resistant acute
allograft rejection, although other studies appear to have
used it for induction therapy. .

Previous reports gave inconsistent results about the inci-
dence of PTLD in children treated with either primary ta-
crolimus or CsA. Although one study made no clear distinc-
tion about either the age of patients, or the type of organ
transplanted, they reported a surprising low (0.7%) incidence
of PTLD in patients treated with primary tacrolimus (26).
However, the follow-up time was exceedingly short (mean of
10.5 months). More importantly, as with most previous stud-
ies in the field, they failed to control for the disparate length
of therapies of the two treatment groups. To control for var-
ious lengths of treatment, incidence density must be used to
perform a fair comparison.

When we controlled for the various lengths of therapy, the
incidence density rate of PTLD associated with either pri-
mary or rescued tacrolimus was 10-fold higher than the
group treated with only CsA. Actually, this is not surprising,
because tacrolimus is 10-fold more potent in vivo and 100-
fold more potent in vitro than the immunosuppressive agent
CsA (27-30).

Previous reports suggested that children are at increased
risk for the development of PTLD, primarily because they are
more likely to be sero-negative for EBV before transplanta-
tion, and tend to acquire primary infection posttransplanta-
tion (11, 14). In our study, we were able to confirm that
primary EBV infection occurred posttransplant in 72% of
children who developed PTLD. Interestingly, in the tacroli-
mus group, we failed to document an association between
PTLD and the younger age groups. The increase prevalence
of PTLD in children younger than 3 years of age was not
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statistically different. Others have reported that PTLD wag
especially common in patients less than 5 years of age when
compared to those older than 17 years (14). In our study, we
stratified the younger patients to those older than 3 years
and compared them to various younger age groups (0-1, 1-2,
2-3 years of age). Interestingly, with the exception of g
higher incidence density in the older (>3 year) group com-
pared to those between 0-1 year of age in the CsA group, the
density of all other groups were similar.

The intensity of clinical surveillance may have introduced
an important artifact when attempting to compare statistics
from different eras in comparing PTLD incidence in the two
groups. And the fact that more polyclonal PTLDs were found
in the tacrolimus group support this possibility, as polyclonal
B cell proliferation can be considered as an early stage in the
PTLD spectrum (10). How many CsA-treated patients with
polyclonal B cell proliferation were not diagnosed with PTLD
is unclear.

Restoring the host’s immunocompetence to allow the spe-
cific reactivation of cytotoxic T cells directed against EBV is
the main stay of PTLD management (31). This approach
allowed complete resolution in 80% of our patients. Acyclovir/
ganciclovir were always started intravenously. We used che-
motherapy in only three patients two of whom died (10, 32).
We used high doses of IVIG and interferon twice without
success (33). We have no experience with the use of monoclo-
nal antibody therapy directed against the CD21 or CD24
receptors expressed on the surface of EBV-infected cells (34).

Since 1995 we have been following our high-risk liver
transplanted patients with serial measurements of EBV-
PCR in the peripheral blood lymphocytes (19, 21). In liver/
intestinal transplant patients, Green (21) demonstrated the
promising hope of decreasing the risk of PTLD by using
preemptive therapy with antivirals. Although ganciclovir is
virostatic, and decreases only the lytic phase of the viral
replication by blocking the viral DNA polymerase, it maybe
particularly useful in controlling primary infection.

Our present strategy to reduce the incidence of PTLD is to
combine serial EBV-PCR monitoring of peripheral blood lym-
phocytes with prophylactic ganciclovir treatment in the high-
risk patients. Rising EBV-PCR titers in the absence of clin-
ical evidence of EBV disease prompts aggressive lowering of
immunosuppression. Initial results with this practice, ap-
pear to be reducing PTLD incidence (22).

In conclusion, this study shows that the more potent the
immunosuppressive agents used in younger liver transplant
patients the higher the risk they have to develop PTLD. An
increased awareness of this entity, appropriate reduction in
long-term immunosuppression and preemptive treatment
with antiviral and decreased immunosuppression at the first
evidence of EBV infection or reactivation may help contain
this problem in the future.
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