
Aim of the study: Epstein-Barr virus-relat-
ed post-transplant lymphoproliferative
disorder (EBV-PTLD) is a serious com-
plication after stem cell transplantation
(SCT) and the number of patients at risk
is increasing over time. Available data do
not reflect general practice of diagnosis
and treatment of this complication. 
Material and methods: In 2009 a survey
on management of the pre-emptive
strategy of EBV infection was done and
results from 74 European transplant cen-
 ters were registered and analyzed. 
Results: Regular monitoring for EBV
after SCT is done by most of the par-
ticipating centers (73%). In 68% of them
the monitoring is performed in all
alloSCT patients, while in remaining cen-
 ters it is done in high-risk patients only.
Quantitative EBV-DNA is performed in
97% of centers, mainly in whole blood
(78%) and usually repeated once a week
(60.9%). The monitoring for EBV reacti-
vation is performed for a period of 
3 months (37%) to 6 months (30%) or
adjusted to risk factors (20%). Rituximab
as a pre-emptive therapy for EBV-PTLD
is routinely administered in 80% of
responding centers. The number of EBV-
DNA copies as an indicator for pre-
emptive therapy with rituximab varies
between the centers. 
Conclusions: The strategy of manage-
ment of EBV infection exists in most of
the responding centers. Different
approaches regarding indications for
preemptive therapy are seen between
centers: rituximab is administered as pre-
emptive therapy in most participating
transplant centers.
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Introduction

Epstein-Barr virus-related post-transplant lymphoproliferative disorder
(EBV-PTLD) is a serious complication after stem cell transplantation (SCT),
associated with as high as 90% rate of mortality only a decade ago [1]. The
varying incidence ranging from 0.45% to 29% of reported EBV-PTLD in SCT
recipients is related mainly to the degree of graft manipulation and inten-
sity of immunosuppression used, which may cause uncontrolled prolifera-
tion of B lymphocytes driven by EBV [2, 3]. Identified risk factors for dev-
elopment of EBV-PTLD include SCT from unrelated, mismatched or
haploidentical donors, cord blood SCT, T-depleted SCT (in vivo or in vitro),
use of antithymocyte globulin (ATG), splenectomy or serological EBV mis-
match between donor and recipient [1, 4]. Among high-risk patients the inci-
dence of PTLD can reach 29% vs. 0.45% for patients transplanted from iden-
tical siblings. EBV-related PTLD may occur early during the first year after
SCT, with the highest incidence within the third month, or late, even many
years after transplantation. Disease is highly heterogeneous: from indolent
self-limited form to disseminated lymphoproliferation. Early diagnosis
and treatment is crucial to overcome poor prognosis of this condition. Accord-
ing to the current definition proven EBV disease (PTLD or other end organ
disease) requires EBV detection from an affected organ by biopsy or other
appropriate invasive procedure together with symptoms or signs from this
organ [2, 3]. Probable EBV disease is defined as significant lymphadenopathy
(or other end-organ disease) with high EBV load in the blood, in the absence
of other etiologic factors or established disease. EBV-DNA-emia is related
to detection of EBV-DNA in the blood [3]. The correlation between the num-
ber of EBV-DNA copies and PTLD development has been described and reg-
ular monitoring of the EBV load allows one to start early, preemptive treat-
ment, despite no consensus regarding the threshold value for such
intervention. Current recommendations suggest use of the monoclonal
antiCD20 antibody rituximab for preemptive treatment [3, 5].

Today with increased use of transplants from alternative donors, the pop-
ulation at risk of EBV-PTLD is increasing over time. Available data are large-
ly based on series of cases or single center observations and do not reflect
general practice of diagnosis and treatment of this complication [2]. The pre-
sent study was designed to assess the current strategy of diagnosis and pre-
emptive use of rituximab for EBV-PTLD in European transplant centers (TC)
with respect to published guidelines [3]. 
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Material and methods 

In order to obtain information about the diagnostic
strategy and preemptive treatment practices for EBV-PTLD
in Europe, a questionnaire was prepared and sent to Euro-
pean transplant centers. The questionnaire consisted of sev-
eral questions concerning indications for EBV monitoring,
method and rate of monitoring, and indications for pre-
emptive treatment with rituximab. Data from participating
transplant centers registered on specific forms were analyzed. 

Results 

Seventy-four transplant centers, including 7 Polish cen-
ters, responded to the query. It constituted about 12% of all
questioned TC, which is higher than average. Responses from
10 centers were excluded due to lack of any anti-EBV spe-
cific strategy. Thus, further analysis was done based on data
from 64 centers.

EBV monitoring

Regular monitoring for EBV after SCT is done by the major-
ity of responding centers 47/64 (73%), but in 17/64 (27%) is
restricted to clinical suspicion of developing EBV-PTLD.
A half of centers (50%) perform monitoring in all alloSCT
patients; the rest do so only in high-risk patients (Table 1).
Single centers consider EBV monitoring in patients after autol-
ogous SCT, which seems to be essential especially for
autoimmune disorders or patients treated with purine ana-
logues or alemtuzumab before transplant. 

Technique

According to current recommendations, EBV-DNA assay
is based on quantitative polymerase chain reaction (PCR),
and this method is used in most of the responding transplant
centers (62/64, i.e. 97%), while qualitative PCR is used in the
other 2 centers. 

Source

At present, there are no data concerning the best biolo-
gical source to be used. However, real time PCR of the
EBV-DNA in whole blood is preferred by the majority of TC
(50/64 i.e. 78%), and is rarely done in plasma (9/64, i.e. 14%),
blood lymphocytes (4/64, i.e. 6%) or serum (1 center). 

Frequency of monitoring

The test is repeated twice a week in 8/64 TC (12.5%), once
a week in 39/64 (60.9%), once per 2 weeks in 8/64 (12.5%),
once a month in 5/64 (7.8%) and adjusted to the presence
of risk factors in 4/64 (6.2%) TC. Weekly monitoring of EBV-
DNA-emia, recommended for patients at high risk of PTLD,
allows early detection of high EBV load and follow-up of viral
load kinetics necessary for therapeutic decisions [3]. 

The monitoring for EBV reactivation after SCT is performed
for a period of less than 3 months in 2/64 (3%) TC, 3 months
in 22/64 (34%), 6 months in 19/64 (30%), 12 months in 8/64
(12%) and adjusted to risk in 13/64 (20%). Since the high-
est incidence of EBV-PTLD is seen within the first three
months after transplant, longer monitoring of EBV-DNA
should be considered in patients with graft-versus-host dis-

ease, after haploidentical SCT and with a history of EBV reac-
tivation.

Preemptive treatment

Preemptive treatment is defined as any therapy given to
a patient with EBV-DNA-emia. Treatment of EBV disease is
defined as any therapy applied to a patient with proven or
probable EBV disease [3]. 

The monoclonal anti-CD20 antibody rituximab is currently
the most widely used preemptive therapy for post-transplant
EBV infection. Available data indicate that rituximab redu-
ces PTLD development and risk of death due to EBV-PTLD [2].
The drug as a pre-emptive therapy for EBV-PTLD is routine-
ly administered in 51/64 (80%) of participating European
transplant centers. 

The threshold value of EBV-DNA copies as an indicator for
pre-emptive therapy with rituximab was given by 60 TC, but
varied between the centers (Table 2). 19/60 (31.6%) TC
declared that they made the decision of preemptive thera-
py based on symptoms and signs together with EBV-DNA
results or increasing values of EBV-DNA-emia. 

Discussion

The study shows that many European transplant centers
realize the risk of development of EBV-related PTLD. TC rec-
ognize risk factors for this disease and perform regular
screening and monitoring of EBV-DNA. In 80% of responding
centers, rituximab is used as preemptive therapy for EBV-DNA-
emia. Our analysis indicates a change in approach to EBV-relat-

Table 1. Indication for monitoring of EBV-DNA according to type
of transplant

Type of transplant Number of centers (%)

all alloSCT 32/64 (50.0%)

MUD-SCT 49/64 (76.5%)

T-depletion in vitro 40/64 (62.5%)

T-depletion in vivo 53/64 (82.8%)

family mismatched SCT 46/64 (71.9%)

cord blood SCT 48/64 (75.0%)

other 3 (SAA, EBV mismatch, 
autoimmune disease)

alloSCT – allogeneic stem cell transplantation; MUD – matched unrelated
donor; SAA – severe aplastic anemia; EBV – Epstein-Barr virus

Table 2. Threshold value of EBV-DNA copies as an indicator for
preemptive treatment with rituximab

Number of EBV-DNA copies/ml Number of centers

1 × 103 19 (31.7%)

5 × 103 1 (1.7%)

1 × 104 20 (33.3%)

4–5 × 104 6 (10%)

1 × 105 9 (15%)

other (risk factors, increasing value) 5 (8.3%)

EBV-DNA – Epstein-Barr virus deoxyribonucleic acid
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ed complications in stem cell transplant patients. Only
a decade ago, before the current methods of anti-EBV and PTLD
therapy including use of rituximab were introduced, the mor-
tality from overt EBV-PTLD after SCT was higher than 80% 
[6, 7]. Current recommended dosing of rituximab in preemptive
therapy is 375 mg/m2 of body surface area, 1–2 doses [3].

At present, there is no consensus when to start preemptive
treatment regarding the threshold value of EBV-DNA. The val-
ue of EBV-DNA-emia alone as an indicator for such therapy
is debatable, since a spontaneous decrease in the number
of EBV copies was observed [6]. Some responders from par-
ticipating TC suggest analysis of EBV-DNA-emia kinetics for
about 2 weeks and preemptive treatment when persistent
or increasing EBV-DNA-emia value is observed. 

With respect to the threshold value being the indication
for preemptive use of rituximab, about 1/3 of centers use the
value of 103 copies/ml, and about 1/3 use 104 EBV-DNA
copies/ml. Based on this study and previous experience [6],
a higher value than 103 EBV-DNA copies/ml or, at least, a repet-
itive number of EBV-DNA copies, should be recommended
for start of rituximab preemptive therapy. 

Rituximab seems to be the most important approach in
preemptive therapy of EBV-DNA-emia due to large avail-
ability to virtually all transplant centers, safety and ease
of administration and high rate of good overall response,
as reported in our previous report [2]. Rituximab is known
to be a safe and well-tolerated drug. Effectiveness of rit-
uximab in preemptive intervention of EBV-DNA-emia is high-
er than its use in therapy of probable or proven EBV-PTLD
[2]. The treatment should be managed however with cau-
tion, because of profound B-cell depletion and delay in B-
lymphocyte recovery and function [8]. Other methods of
preemptive strategy include use of EBV-specific cytotox-
ic T lymphocytes, mostly as a second line treatment, or
reduction of immunosuppression, which is not possible in
all cases [3, 5, 9, 10].

Another important finding of this study is the almost uni-
versal approach to diagnosis of EBV, based on quantitative
PCR assay. It seems that this assay is available in European
countries as a “gold standard” practice. Targeted EBV mon-
itoring of high-risk patients is a useful strategy to control EBV-
related PTLD [6]. A new method being developed and cur-
rently studied in diagnostics in solid organ recipients at risk
is gene expression analysis using microarrays [11], but this
method is nowadays unavailable as a common practice for
all centers.

Conclusions and future direction

An EBV-PTLD strategy exists in most of the responding cen-
ters. Differences in the approach regarding indications for pre-
emptive therapy are seen between centers; however, rit-
uximab is administered as preemptive therapy in 80% of
participating transplant centers. 

The most important issue to be solved is the indication
and method of preemptive therapy and a prospective
study is needed to answer this question. As a continuation
of the current survey, a retrospective study on the man-
agement of EBV-PTLD treated with rituximab after stem cell
transplantation is under preparation.
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