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•Epstein–Barr virus (EBV) is a human 
herpesvirus 4 (HHV-4)

•EBV is a ubiquitous viral pathogen, with a 
seroprevalence of more than 90% in adults. 

•Most primary EBV infections occur during 
childhood and are asymptomatic.

• Infectious mononucleosis



Clinical Syndromes





Pathogenesis of EBV Infection













•Lack of cytotoxic T cell response

•CD4+ T cell lymphopenia

•Increased exhausted CD8+ T cells (PD1
+ CD8

+

T cells)

•Viral replication 

•B cell Transformation

•Eventually lead to PTLD



Risk factors of EBV infection



•EBV sero-mismatch 

•Overimmunosuppression: 
•ATG: ATG should be used with caution in EBV 
D+/R− patients. 

•EBV replication more often in patients receiving 
belatacept, than it does in those receiving 
cyclosporine. 

•MMF maintenance has a role in preventing EBV 
DNAemia. 

















How to monitor?

•Whole blood or lymphocyte EBV viral load is 
higher and becomes detectable earlier than 
contemporaneously tested plasma. 

•Patients should be monitored using the same 
sample type and the same assay in a single 
laboratory.



•There are very few natural history studies 
relating EBV DNAemia levels to PTLD 
events.

•No specific cut-off.



•More useful than a single value might be the 
trend in viral loads. (rapidly rising count)

•Most centers are more likely to intervene by 
reducing immunosuppression when loads are 
serially increasing. 



•Adjunctive laboratory testing may 
improve the specificity of high viral load 
as a predictor of PTLD:
•EBV-specific T-cell ELISPOT assays

•Virus-specific T cell by cytokine flow 
cytometry

•CD20 or CD4/CD8/NK cell counts 



Virus-specific T cells 

•There is increasing evidence that virus-
specific T cells mirror not only the virus-
specific but also the general cellular immune 
defense. 

•They may serve as an indicator of the 
intensity of immunosuppression as well as a 
prognostic marker for virus-induced diseases 
after transplantation. 



•High levels of EBV-specific CD4 T cells are 
associated with asymptomatic self-limiting 
EBV viremia, whereas lack or low levels of 
EBV-specific CD4 T cells are found in the 
case of symptomatic, long-term viremia. 

•They might be additionally used for steering 
of the intensity of IS treatment to avoid 
overimmunosuppression 





Current approaches for EBV(D+/R–) KTRs

•Antiviral drugs (universal prophylaxis)

•IVIG (universal prophylaxis)

•Monitoring for EBV load by PCR 
(preemptive prophylaxis):
•Adjustment of immunosuppression, 
•Antiviral drugs
• IVIG
• Infusion of EBV-specific cytotoxic T cells 
•Monoclonal antibody: CD20+ B cells









Prophylactic rituximab given prior to transplantation appears to 

reduce EBV transmission, EBV viremia, and associated 

development of PTLD in EBV(D+R–) living KTRs. 



• 4 KTRs from deceased donors.

• A single dose of rituximab (375 mg/m2 IV, day 0 post-transplantation), 

• anti-viral drugs (valganciclovir 450 mg twice daily, 6 months) and IVIG (0,4 

g/kg on day 0 and 1). 

• Patients received basiliximab as induction therapy, and tacrolimus (though 

level between 6 and 8 ng/L) combined with acid mycophenolic (720 mg 

twice a day). 
• At the last follow-up ranging from 24 to 36 months, no one has developed PTLD. 



Posttransplant 
Lymphoproliferative Disease 



•The overall 5-year PTLD rates in adults 
ranged from 0.6 to 9%, with a higher rate for 
intestinal and lung transplantations, but also 
for seronegative recipients. 

•With highest risk in the first year 
posttransplant but remaining increased 
beyond 10 years. 









Clinical Manifestations

•Nonspecific (fever, weight loss, allograft 
dysfunction, anemia) 

•Reflect the site of localization of the mass 
(lymph node enlargement across one or 
several different sites externally or internally, 
symptoms referable to gastrointestinal tract, 
brain, liver, or kidney). 





Early vs late-onset PTLD

•Early-onset PTLD tends to be EBV-driven 
and often involves the allograft, younger age, 
extranodal disease, prior treatment of acute 
rejection, B-cell lymphoma histology, and 
tumor EBV positivity. 

•Burkitt lymphoma and Hodgkin disease were 
observed only in late PTLDs, which are more 
likely to present with nodal disease. 



•Although there is a decrease in the risk of 
early PTLD, the risk of late PTLD is 
prolonged, possibly as a result of improved 
survival of KTRs.

•This is consistent with the fact that higher 
recipient age is associated with late-onset 
PTLD. 



Pathogenesis



Classification of PTLD by WHO 



Non‐EBV‐related tests 

•Lymphopenia 

•Anemia

•Disturbed serum electrolytes, liver, and renal 
function tests. 

•Elevations in serum uric acid and LDH

•The presence of concomitant CMV infection 
should be determined 

•Serum IL-6, serum/plasma-free light chains, 
serum sCD30, serum CXCL13, 



EBV‐related tests 

•Anti-VCA IgG and anti-EBNA-1 IgG are 
serologic tests 

•Whole blood or lymphocyte EBV viral load is 
higher and becomes detectable earlier than 
contemporaneously tested plasma samples.

•EBV-specific T-cell ELISPOT and tetramer 
assays, these assays may be more useful for 
disease occurring early after transplantation.





Treatment



Reduction in Immunosuppression 

•Reducing CNI dose (targeting 30- 50% 
reduction of trough levels), 

•Discontinuing antimetabolites (AZA, MMF) 

•Continuing steroids if possible.

•The time period one should wait before 
proceeding to alternative therapeutic 
interventions: within 2-4 weeks?! 



•Bulky disease (largest tumor deposit, >7 cm 
in diameter), an advanced stage (Ann Arbor 
stage III or IV), and older age (>50 years) are 
independently associated with a lack of 
response to reduced immunosuppression. 



•A case series report described conversion to 
mTORi (everolimus or sirolimus) and 
subsequent minimisation or withdrawal of 
calcineurin inhibitors in 19 renal transplant 
recipients with PTLD; remission was 
achieved in 15 patients. 



•The use of rituximab as the next step in the 
treatment of most CD20+ B-cell PTLD when 
RIS does not result in complete remission. 

•4 administrations of rituximab 





EBV-specific CTLs 

•EBV-specific CTLs;
• autologous (solid organ transplantation) 

•donor- derived allogeneic (hematopoietic stem 
cell transplantation)

• the use of partially HLA- matched EBV-specific 
CTLs from healthy donors 







Tabelecleucel is an off-the-shelf, allogeneic EBV-specific T cell therapy. 



Other Therapies???







Transplantation After PTLD



•Recurrence of PTLD in patients having 
undergone retransplantation as a rare event.

•The ideal time gap between PTLD remission 
and listing for re-transplantation is not clear.



•The British Transplantation Society 
guidelines recommend a period of at least 1 
year from the control of PTLD to 
retransplantation to minimize the risk of 
PTLD recurrence 

•In the French registry, the median time from 
PTLD to listing for retransplantation was 65 
months and from PTLD to retransplantation
was 90 months 



•EBV status at the time of retransplantation is 
an important predictor of recurrence after 
retransplantation.

•Patients should present an EBV 
seroconversion (an EBV IgG seropositive 
status) before retransplantation and it is 
advisable that EBV viral load be undetectable 
at the time of retransplantation. 



•Patients with low level EBV viremia at the 
time of retransplantation may benefit from 
antivirals with intermittent measurements of 
EBV viral load and subsequent IS 
adjustments as per the viral load. 

•Rituximab has also been used to prevent EBV 
viremia in EBV seronegative kidney 
transplant recipients. 



•Rituximab has been used in retransplantations
after PTLD both as a desensitisation protocol 
in high risk sensitised cases and as a 
prophylaxis for proliferation of EBV in cases 
with high viral counts 



• IL-2R antagonists are the favoured induction 
agents.

•There is a trend to avoid induction with ATG 
preparations. 

•Maintenance immunosuppression is generally 
the standard combination of CNI or, MMF and 
prednisolone 

•Low target level



•Mycophenolate sodium is the only agent seen 
to have a significant protective effect against 
PTLD and its use is common in most series.

•mTOR inhibitors deserve a special mention in 
cases of PTLD?
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