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Abstract
Liver transplantation has emerged as a life-saving 
treatment for several patients with acute l iver 
failure, end stage liver disease and primary hepatic 
malignancies. However, long term immunosuppressive 
therapy aiming to reduce the risk of transplant 
rejection increases the incidence of several com

plications including malignancies. This is illustrated 
by the observation of a high ratio between observed 
and expected cases of lymphoproliferative disorders 
following liver transplantation. Despite a huge heter
ogeneity in morphological appearance of these dis
orders ranging from reactive-like lesions to real lym
phomas, they are collectively termed posttransplant 
lymphoproliferative disorders. In this review we will 
provide an overview of this rare but challenging dis
order as a complication of liver transplantation.
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Core tip: Prevention of organ rejection following solid 
organ transplantation requires long term immuno
suppressive therapy, leading to an increased risk of 
infections and malignancies. Posttransplant lympho
proliferative disorder (PTLD) comprises one of the 
most serious complications following transplantation 
with high morbidity and mortality rates. In this article 
we will review the different aspects on PTLD following 
liver transplantation.
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INTRODUCTION
Posttransplant lymphoproliferative disorder (PTLD) 
is serious complication of both solid organ (SOT) 
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and hematopoietic stem cell transplantation (HSCT). 
From a pathological point of view PTLD can vary from 
an infection-like appearance to a frank lymphoma. 
In about 70% of the cases Epstein Barr virus (EBV) 
is involved, whereas pathogenesis in the remaining 
cases is less clear. The most important risk factors 
for PTLD are EBV status at time of transplantation, 
type of transplanted organ and duration and type 
of immunosuppressive regimen. Reconstitution of 
the immune system, by reduction or withdrawal 
of immunosuppressive therapy, is considered the 
mainstay of therapy, although additional treatment 
is mandatory in a large proportion of patients. In this 
article we will review incidence, risk factors, diagnosis, 
treatment and prognosis of PTLD, focusing in particular 
on patients with liver transplantation.

Incidence
Incidence data on PTLD in a transplant population may 
be underestimated given the lack of large prospective 
data, making retrospective single or rarely multicenter 
studies and large transplant registries the main 
information source. Population based cohort studies 
have shown that the standardized incidence ratio 
equals 10 for non-Hodgkin lymphoma and 3.5 for 
Hodgkin lymphoma following SOT[1]. 

However, the incidence of PTLD largely depends 
on the type of organ transplanted. Initially liver 
transplantation was associated with a relatively 
high risk for PTLD development compared to other 
transplanted organs[2]. However, in contrast to other 
solid organ transplantations, the risk seems to be 
decreasing due to a tendency to diminish and even 
discontinue all immunosuppressive therapy in a 
proportion of adult patients[3,4]. Similar, in pediatric 
liver transplant recipients, the incidence of PTLD has 
decreased due to preventive and especially preemptive 
modulation of immune suppressive therapy based on 
systematic EBV viral load monitoring[5,6].

Risk factors
Several risk factors for development of PTLD have 
been described. The three most important are EBV 
mismatch, the type of transplanted organ and the use 
and duration of the immunosuppressive regimen.

EBV mismatch
Epidemiological studies in pediatric solid organ 
transplant recipients have shown that primary EBV 
infection from an EBV positive donor organ is the most 
important risk factor for development of PTLD, which 
was also confirmed in adult transplant populations. 
The major role of EBV in the development of PTLD is 
due to the dramatic decrease of EBV specific cytotoxic 
T lymphocytes caused by immune suppressive 
medication. This loss of immune surveillance may 

lead to uncontrolled proliferation of EBV-infected B 
cells. In a large Collaborative Transplant Study EBV 
negative serostatus at the time of transplantation 
was associated with a significant increased PTLD risk 
in kidney and heart transplant recipients. However, 
this was not the case following liver transplantation in 
which the risk was unaffected by the EBV serostatus[7]. 
This unexpected finding was challenged by a more 
recent analysis of a United States Scientific Registry 
of Transplant Recipients study, showing that recipient 
EBV seronegativity is significantly associated with risk 
for PTLD in heart, kidney but also liver transplantation 
with unadjusted hazard ratios (HR) of 6.528, 5.005 
and 2.615 respectively. This lower HR in liver trans
plantation seems to be attributed to the higher 
baseline risk in EBV seropositive liver transplant 
patients[8]. The reason for this finding is not known, 
but may be related to the higher lymphoid mass of 
the transplanted liver, increasing the risk for EBV 
reactivation and subsequently development of PTLD[7].

Type of organ transplantation
The risk for PTLD development clearly varies according 
to the transplanted organ. Opelz et al[9] conducted 
a large retrospective study analyzing data from the 
Collaborative Transplant Study database. In this 
study the authors observed a 5 year relative risk 
(RR) for non-Hodgkin lymphoma of 29.9 following 
liver transplantation. RR was highest in lung-
heart transplantation, followed by lung, heart, liver, 
pancreas and deceased donor kidney transplantation. 
This increased risk -for all types of transplantation-
was most pronounced in the pediatric population, 
reflecting the higher percentage of EBV negative 
serostatus in children. In our own center we per
formed a retrospective analysis on 140 biopsy-
proven PTLD cases collected during a 20-year period 
(1989-2010), confirming the organ-dependent differ
ences in PTLD risk. Highest risk was observed in 
heart (5.0%), followed by lung (3.2%), liver (2.8%), 
hematopoietic stem cell (1.7%) and kidney (1.5%) 
transplant recipients, with an overall incidence in the 
whole transplant population of 2.12%. For statistical 
reasons heart-lung transplant patients were classified 
as lung transplant recipients, whereas no PTLD was 
seen following multivisceral transplantation, but 
this is probably due to the small (n = 9) number of 
this type of transplantation in our center during the 
studied period[10]. Other studies have shown incidence 
rates of 20% in both multivisceral and heart-lung 
transplantation. One of the largest series including 
4000 consecutive liver transplant patients during the 
period 1981-1998 has been reported by the Pittsburgh 
group, who observed a PTLD incidence of 4.3% 
following liver transplantation, with clear difference 
between children (9.7%) and adults (2.9%)[11]. 
Possible reasons for the large differences in incidences 
between different organs include the fact that more 
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intensive immune suppressive therapy is required in 
high risk patients and that a larger burden of lymphoid 
tissue may increase the risk for EBV infection[12].

Immunosuppressive regimen
The often lifelong required intake of immuno
suppressive medication is another important risk 
factor of PTLD development. Given the fact that 
most transplant protocols use combination regimens 
including induction and maintenance therapy, it is 
very difficult to determine the impact of each drug 
separately. However, although often controversial, 
some agents seems to be associated with development 
of PTLD, whereas others can even be considered 
protective.

Early studies have shown that the use of 
calcineurin inhibitors, both cyclosporine and tacro
limus, is associated with an increased risk for 
development of PTLD. Due to the stronger immuno
suppressive properties of tacrolimus, this agent 
seems to be associated with a higher risk compared 
to cyclosporine in different organ types, including 
liver transplantation[13]. In contrast to the use of 
calcineurin inhibitors in liver transplantation the 
antimetabolite mycophenolate mofetil does not seem 
to increase the risk for PTLD, which is also observed 
in other organ transplantations[14]. Mammalian 
target of rapamycin (mTOR) inhibitors, often also 
referred to as proliferation signaling inhibitors, 
are very attractive agents given their combination 
of both immunosuppressive and antiproliferative 
characteristics. Currently two of these agents are 
used in organ transplantation, namely sirolimus and 
everolimus. In 2013 everolimus was approved in the 
United States and in Europe to prevent organ rejection 
in adult liver transplant patients. In a small study of 
50 pediatric transplant patients, including 26 liver 
transplant recipients, the use of sirolimus combined 
with reduced dose tacrolimus was not associated with 
an increased risk for PTLD[15]. On the other hand, 
trials incorporating mTOR inhibitors in other organ 
transplantation have shown conflicting results with 
respect to the risk for PTLD development[16-18]. In liver 
transplantation, the use of combining everolimus with 
low dose tacrolimus may be a promising approach with 
acceptable tolerability, preserved renal function and 
decreased PTLD risk[19].

Most organ transplantation registry studies 
have shown a clear association between the use of 
polyclonal T cell depleting antibodies, in particular anti-
thymocyte globulins, and the occurrence of PTLD[9]. 
Similar, the use of the monoclonal anti-CD3 antibody 
muromonab CD3 (= OKT3) was associated with an 
increased risk for PTLD development in a monocentric 
study including 1206 adult liver transplant recipients[20]. 
Given the depletion of both B- and T-cells when using 
the anti-CD52 monoclonal antibody alemtuzumab, 
this agents offers the theoretical advantage of 

protection against B cell proliferation. However, no 
clear data confirming this hypothesis do exist in liver 
transplantation[21]. Recently selective depletion of 
activated T cells with anti-interleukin-2 receptor (CD25) 
monoclonal antibodies (basiliximab and daclizumab) 
have been used extensively as induction therapy in 
liver transplantation, without increasing the incidence 
of PTLD[9,22,23].

In a recently published Cochrane systematic 
review all different types of polyclonal and monoclonal 
depleting and non-depleting antibodies used as 
induction therapy in liver transplantation were 
evaluated in order to assess their benefits and dis
advantages. In this analysis 19 randomized clinical 
trials with a total of 2067 liver transplant recipients 
were included. No specific harm in general (PTLD in 
particular) was found when comparing each antibody 
with no induction therapy. However the authors 
concluded that more well designed clinical trials are 
needed because of the high risk of bias in the studied 
trials, the small numbers of randomized trials and 
the limited numbers of participants and examined 
outcomes in these trials[24].

Other risk factors
Many other risk factors for development of PTLD in 
general have been described and proposed, although 
their relationship remains controversial. In liver 
transplant patients the underlying disorder and non-
EBV viruses also have been proposed as risk factors 
for development of PTLD.

In a German monocentric retrospective analysis 
the authors observed a significant relation between 
pretransplant steroid treatment due to immunological 
disorders and liver transplantation for autoimmune 
hepatitis and the occurrence of PTLD[25].

About one third of the PTLD cases is not EBV-
associated[12]. In these cases other infectious agents 
may be involved or the malignant cells may have 
lost EBV expression[26]. Different viruses have 
been proposed as important contributors in the 
pathogenesis of PTLD, but as will be discussed in the 
next paragraph, no conclusions can be made on their 
exact role.

Hézode et al[27] reported on an increased risk for 
PTLD development in liver transplant patients with 
underlying hepatitis C cirrhosis. However, a large 
cohort study in SOT recipients failed to confirm this 
observation[28]. This apparent lack of association 
between hepatitis C and development of PTLD clearly 
contrasts to its role in lymphomagenesis in immune 
competent patients. Recently a large population-based 
Swedish study including 135 PTLD cases following solid 
organ transplantation suggested hepatitis C virus to 
be associated with late onset PTLD, which also needs 
confirmation in larger studies[29]. Although less well 
studied, Zhang et al[30] observed an increased incidence 
of PTLD in liver transplant recipients transplanted 

Dierickx D et al . PTLD after liver transplantation



Table 1  World Health Organization classification posttransplant lymphoproliferative disorder

11037 October 21, 2015|Volume 21|Issue 39|WJG|www.wjgnet.com

for benign liver diseases with hepatitis B virus (HBV) 
compared to HBV-negative patients. Available data on 
the impact of Cytomegalovirus (CMV) both in liver and 
other organ transplantations are very controversial, so 
currently no conclusions can be drawn regarding the 
role of CMV in PTLD development[31-33].

In summary we can conclude that EBV mismatch, 
type of transplanted organ and immunosuppressive 
regimens are major determinant factors in the risk for 
PTLD development following solid organ (and liver) 
transplantation. The impact of other factors, including 
underlying disorder and non-EBV viruses remains 
controversial.

CLINICAL PRESENTATION
The clinical presentation of patients with PTLD is 
very heterogeneous. Whereas some patients have 
no symptoms or a mononucleosis-like presentation, 
other present with very aggressive disease including 
rapid evolution to multi-organ failure. Large mono- 
and multicentric case series following solid organ 
transplantation reveal a high incidence of extranodal 
invasion (62%-79%), including bone marrow 
(15%-17%), gastrointestinal tract (23%-56%) and 
central nervous system involvement (5%-13%). 
The majority of patients present with advanced 
disease (Ann Arbor stage Ⅲ-Ⅳ in 66%-72%). In 
accordance with the increased survival of patients 
following organ transplantation, most recent series 
show that the majority of PTLD cases are late onset 
cases, developing more than one year following 
transplantation (61%-72%), with up to 21% occurring 
more than 10 years post transplantation[10,11,29,34]. A 
minority of cases are characterized by early onset (first 
six months) presentation and are often limited to the 
allograft[35].

Diagnosis
Once diagnosis of PTLD is suspected prompt diagnostic 
investigations are essential in order to confirm or 
exclude the diagnosis and to initiate treatment 
as soon as possible. Although diagnosis can be 
assumed based on clinical presentation and EBV 

monitoring in peripheral blood, the gold standard 
for diagnosis remains biopsy with histopathological 
and immunohistochemical examination. Based on 
morphological and immunohistochemical findings 
and on the structure of the underlying lymph node/
organ, the World Health Organization distinguishes 
four major categories of PTLD (table 1)[36]: (1) early 
lesions (plasmacytic hyperplasia and infectious 
mononucleosis-like lesions); (2) polymorphic PTLD; 
(3) monomorphic PTLD; and (4) hodgkin lymphoma/
Hodgkin-like lymphoma.

Staging
Adequate staging examinations are needed aiming 
to define the extent of the disorder. Staging tools 
include: CT scan abdomen/thorax/pelvis, bone marrow 
examination and in case of suspicion of central nervous 
system invasion magnetic resonance imaging of the 
brain and/or analysis of cerebrospinal fluid. Based on 
these findings all cases can be categorized in stages 
according to the Ann Arbor classification, classifying 
patients based on the number of involved lymph node 
regions, the localization of nodal involvement and 
the presence of organ invasion. Stage Ⅰ and Ⅱ are 
considered limited disease, whereas stage Ⅲ and Ⅳ 
point to a more advanced or disseminated disease 
(table 2)[37].

The high frequency of extranodal involvement in 
PTLD and the relative contra-indication for the use of 
intravenous contrast in patients with compromised 
calcineurin inhibitor-induced renal dysfunction 
have led to a particular interest in the use of 18fluo
rodexyglucose- positron emission tomography (FDG-
PET) scan in diagnosis and staging of PTLD. We 
evaluated the use of FDG-PET in 170 cases with 
suspected or biopsy-confirmed PTLD following solid 
organ or hematopoietic stem cell transplantation, 
confirming its high sensitivity and specificity and 
showing an excellent ability to differentiate PTLD from 
non-malignant disorders. Potential pitfalls include 
central nervous system involvement and -isolated- 
allograft localization in heart and kidney transplant 
recipients, for which PET scan is not the ideal imaging 
modality[38]. Similar results were observed in two 

Early lesions Polymorphic PTLD Monomorphic PTLD

Underlying architecture (Partially) preserved Destructed Destructed
Cells Plasma cells, small lymphocytes and 

immunoblasts
Complete spectrum of B cell 

maturation
Fulfill criteria for lymphoma

Immunohistochemistry No diagnostic value Mixture of B and T cells Most cases CD20 positive
EBV 100% > 90% +/- 70%
Clonality In most cases polyclonal Variable Monoclonal
Oncogenic mutations No Variable (BCL6) Oncogenes (N-Ras, c-MYC,…) and tumor suppressor 

genes (p53,…)

PTLD: Posttransplant lymphoproliferative disorder; EBV: Epstein Barr virus.
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other studies in which the authors also compared PET 
findings with those obtained with more conventional 
imaging modalities[39,40]. 

PREVENTION
Improved knowledge on the important contribution 
of EBV in the pathogenesis of PTLD and ongoing 
concerns regarding poor prognosis of the disorder with 
significant morbidity and mortality, has moved the 
attention to prevention of the disorder. 

Prophylactic therapy
The use of antiviral agents, especially the nucleoside 
analogues acyclovir and ganciclovir, in prophylaxis 
and treatment was already explored more than thirty 
years ago, with limited benefit[41]. Information on the 
effect of prophylactic use of viral agents with regard to 
the development of PTLD is limited. In a randomized 
controlled trial in 48 pediatric liver transplant recipients 
prophylactic treatment with two weeks of intravenous 
ganciclovir alone (10 mg/kg per day) was compared 
to two weeks of ganciclovir followed by 50 wk of high-
dose oral acyclovir (4 × 800 mg/m² per day). Patients 
who were treated with prolonged use of acyclovir 
did not show an increased frequency of PTLD in this 
study[42]. In a recent multicenter case-control study 
Funch et al[43] examined the impact of acyclovir and 
ganciclovir on the development of PTLD following 
kidney transplantation. This analysis showed that 
prophylactic anti-viral therapy, especially when using 
ganciclovir, provides a significant protection against 
early onset (< 1 year following transplantation) 
EBV-driven PTLD. However, these findings were not 
confirmed in a large retrospective registry study 
including 44.828 deceased-donor kidney transplant 
recipients, showing that prophylactic treatment with 
antiviral drugs did not reduce the risk of PTLD[44].

The use of intravenous immune globulins (IVIG) 

might be another promising therapy in PTLD. How
ever, efficacy of this approach is not very clear as 
often similar therapies are given[45]. As the results 
of two trials (one in kidney and one in pediatric liver 
transplant recipients) examining the effect of anti-CMV 
IVIG showed controversial, the use of IVIG early in 
transplant programs remains questionable[44,46].

Preemptive therapy
With the availability of quantitative polymerase 
chain reaction, monitoring of EBV viral load has 
become common practice in many centers taking 
care of transplant patients. Potential preemptive 
strategies based on EBV viral load monitoring include 
reduction of immune suppressive medication, antiviral 
medication and/or administration of rituximab, 
a monoclonal anti-CD20 antibody. McDiarmid et 
al[47] reported on their experience using a protocol 
incorporating serial peripheral blood EBV viral load 
monitoring following pediatric liver transplantation. In 
patients with increasing viral copy number, tacrolimus 
was decreased and ganciclovir was re-initiated or 
continued. In a similar single center study Lee et al[5] 
proposed a similar approach with reduction of immune 
suppression in case of high EBV load in 43 pediatric 
liver transplant patients and compared them with a 
historical control group. In both studies the authors 
concluded a significant decrease in PTLD incidence 
was observed with the introduction of this preemptive 
strategy. 

Treatment
Given the rarity of the disorder and due to the lack 
of randomized phase Ⅲ trials, optimal treatment of 
PTLD is currently not clearly defined. This is illustrated 
by the recently published guidelines from the British 
Committee for Standards in Haematology and the 
British Transplantation Society, showing low levels of 
evidence and weak recommendations grades for the 
different therapeutic options[48].

The development of PTLD always implies a high 
degree of overimmunosuppression. This observation 
explains why reduction of immunosuppression is the 
main therapeutic intervention which should be initiated 
promptly, leading to restoration of the EBV-specific T 
cell response.

Restoration of the immune system
Reduction of immunosuppression: As soon as 
the diagnosis of PTLD is made, prompt initiation of 
RIS is recommended. In most cases antimetabolites 
are discontinued, calcineurin inhibitor dose is reduced 
with 50% and steroids or continued[48,49]. If the 
clinical situation of the patients allows, the effect 
should be re-evaluated after two to four weeks. 
Response rates to RIS alone in PTLD have a very 
wide variation, reflecting the lack of standardization 

Stage Ⅰ Involvement of a single lymph node region (Ⅰ) or one 
extralymphatic site (IE)

Stage Ⅱ Involvement of two or more lymph node regions, at the 
same side of the diaphragm (Ⅱ) or local extralymphatic 

extension plus one or more lymph node regions at the same 
side of the diaphragm (IIE)

Stage Ⅲ Involvement of lymph node regions on both sides of 
diaphragm (Ⅲ) which may include the spleen (IIIS) or 

accompanied by local extralymphatic extension (IIIE) or 
both (IIIES)

Stage Ⅳ Diffuse or disseminated involvement of one or more 
extralymphatic organs or sites, with or without associated 

lymphatic involvement

Each stage number is followed by either A (absence of B-symptoms) or B 
(presence of B-symptoms: unexplained weight loss > 10% baseline during 
6 mo before, unexplained fever > 38 ℃, night sweats).

Dierickx D et al . PTLD after liver transplantation
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with respect to duration of RIS before re-evaluation, 
response criteria and reduction regimen. The impact 
of RIS on PTLD following liver transplantation is 
difficult to assess as most large series contain cases 
following different kinds of organ transplantation. 
In a large monocentric analysis from the University 
of Pennsylvania, including 67 SOT recipients (16 
liver transplant patients) with PTLD, RIS alone was 
associated with an overall response rate of 45% and a 
complete response rate of 37%. The most important 
factors predictive for response to RIS alone were the 
absence of bulky disease (> 7 cm), early stage (Ann 
Arbor Ⅰ-Ⅱ) and lower age (< 50 years)[50,51]. In a large 
Swedish study 135 PTLD cases following solid organ 
transplantation (SOT) were analyzed, including 19 
(14%) liver transplant recipients. Twenty-one patients 
were treated with RIS alone, of which 57% had a 
complete remission (CR)[29]. However, in a prospective 
trial from Baltimore including 16 SOT recipients, only 
6% responded to RIS alone with no CR, but no liver 
transplant recipients were included[52]. In a small 
retrospective analysis focusing on liver transplant 
recipients (n = 17) RIS alone was associated with a CR 
rate of 46%[53]. 

In conclusion, RIS should be initiated in all patients 
presenting with PTLD following liver transplantation. 
If the condition of the patient doesn’t require ur
gent additional therapy, a re-evaluation should be 
performed after 2 to 4 wk. During RIS, regular moni
toring of transplant function is essential, as RIS is 
associated with an increased risk of organ rejection.

As already discussed before mTOR inhibitors 
may be a promising approach in the treatment of 
malignancies in transplant recipients, given their 
immunosuppressive and antiproliferative capacities. 
Recently, Ashrafi et al[54] published their experience 
with 13 kidney transplant recipients who were treated 
with everolimus following diagnosis of PTLD, indicating 
promising results regarding both disease control 
and graft survival. This may be in particular a very 
attractive approach in liver transplant patients, given 
the beneficial effect of everolimus in prevention of 
transplant rejection[19].

Adoptive immunotherapy: The use of EBV specific 
cytotoxic lymphocytes has shown impressive results in 
refractory PTLD cases with a very good toxicity profile, 
as reviewed by Merlo et al[55]. However, we will not 
discuss this therapy in detail as wide applicability has 
been limited so far.

Anti- B cell therapy
Surgery and radiotherapy: Surgery and radio
therapy should only be used in localized disease, 
especially in early lesion PTLD[48,50]. Other indications 
for radiotherapy include palliative symptom control and 
treatment of isolated central nervous system-PTLD[56]. 

Chemotherapy: Although chemotherapy (mostly 
CHOP) was initially considered standard therapy, 
especially after failure of RIS, treatment related 
mortality seemed to be very high compared to 
immune competent patients[57-59]. However, as will 
be discussed in the next part, the use of rituximab 
has substantially changed the treatment of patients 
presenting with CD20-positive B-cell PTLD, making 
omission of chemotherapy possible in a substantial 
proportion of patients. However, in case of aggressive 
CD20 negative PTLDs, upfront chemotherapy is 
mandatory in most cases[48].

Monoclonal anti-B cell therapy: Several prospective 
phase Ⅱ trials have assessed the role of rituximab, 
a chimeric monoclonal anti-CD20 antibody, in PTLD. 
Based on the results of these trials, showing overall 
response rates ranging between 44% and 64% 
combined with a favorable toxicity profile, rituximab 
has emerged as standard therapy for CD20-positive 
PTLD with inadequate response to RIS[60-64].

Recently Trappe et al[65] reported on the results 
of the large prospective phase Ⅱ PTLD-1 trial 
examining the sequential use of rituximab and 
CHOP chemotherapy in 70 patients presenting with 
CD20-positive PTLD following SOT, including liver 
transplantation. This trial demonstrated the efficacy 
(90% ORR with 67% CRR) and safety of sequential 
treatment. As the response to rituximab predicted 
overall survival, the trial was amended in 2007 
introducing risk stratification (risk stratified sequential 
treatment) according to the response to rituximab. 
The final analysis of this approach needs to be awaited 
before final conclusions can be made.

Anti- EBV therapy
Antiviral therapy: The use of antiviral treatment has 
not been assessed in prospective trials. In addition, as 
already mentioned before, nucleoside analogues don’
t seem to be efficient as most EBV positive tumors do 
not express viral TK.

Arginine butyrate: Recently very promising results 
have been described with the short-chain fatty 
acid arginine butyrate, a selective activator of viral 
TK making the tumor sensitive to treatment with 
nucleoside analogues. Combining arginine butyrate 
with ganciclovir in the treatment of 6 refractory PTLDs 
was feasible and showed an impressive response rate 
of 83%[66].

Prognosis
In general the prognosis of PTLD following SOT 
is poor with 3-year and 5-year overall survival of 
approximately 50%-60% and 40% respectively[10,29,34], 
although sequential therapy with rituximab and CHOP 
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chemotherapy shows improved overall survival (61% 
at 3 year)[65]. Kremers et al[20] observed a 5-year OS 
of 40.8% in 37 patients with PTLD following liver 
transplantation. Importantly, a significant percentage 
of deaths (42% in our retrospective analysis) are not 
PTLD-related, but are due to other causes, in particular 
infections[10].

In our opinion and experience the International 
Prognostic Index score[67] -a risk score initially 
defined for immune competent patients with ag
gressive non-Hodgkin lymphoma, based on 5 inde
pendent risk factors: age > 60 year, elevated LDH, 
poor performance state, advanced Ann Arbor stage 
and presence of extranodal localizations- is also a 
reliable and predictive factor in patients presenting 
with PTLD, which was also confirmed in the PTLD-1 
trial[10,68,69] An additional risk factor for poor prognosis 
in the PTLD-1 trial was the presence of a thoracic 
organ transplantation not responding to rituximab 
monotherapy[69].

CONCLUSION
Posttransplantation lymphoproliferative disorders 
remain an important cause of morbidity and mortality 
following solid organ transplantation in general and 
liver transplantation in particular. Although the overall 
PTLD incidence has increased during the last years, 
liver transplantation seems to be an exception to this 
general rule, probably due the tendency to diminish 
and even discontinue all immunosuppressive therapy 
in a proportion of adult patients and to the use of 
preemptive strategies, especially in the pediatric 
setting. Classical risk factors for PTLD include the 
EBV serostatus of the patient, the organ transplanted 
and the immunosuppressive regimen. Once PTLD is 
suspected, diagnostic evaluation and staging should be 
done as soon as possible, as pathological identification 
of the subtype and evaluation of the involved nodes 
and organs are critical factor for optimal treatment 
and prognostic stratification. As soon as the diagnosis 
is made, treatment should be initiated promptly 
by reducing immune suppressive therapy. In most 
cases this will be followed by systemic treatment with 
rituximab and/or chemotherapy.
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