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Post-transplant lymphoproliferative 
disorders (PTLDs) are a group of 

lymphoma-like conditions characterized 
by an uncontrolled proliferation of 
lymphoid cells as a consequence of 
therapeutic immunosuppression following 
a transplant. PTLDs can develop after a 
solid organ transplant (SOT-PTLD) or 
haematopoietic stem cell transplant 
(HSCT-PTLD); these two transplant 
settings differ with regard to disease 
course, prevalence and management. 

The incidence of PTLD 
depends on the 
type of transplant. 
SOT-PTLDs 
occur in ~10% of 
SOT recipients; 
patients who 
receive intestinal 
and multi-organ 
transplants have 
the highest risk, 
followed by lung, 
heart, liver and kidney 
transplants. Recipients 
of a HSCT have the lowest 
risk, with HSCT-PTLD occurring 
in <2% of patients. Most HSCT-PTLDs are of 
donor origin, whereas most SOT-PTLDs arise from 
recipient-derived cells. PTLDs commonly arise 
in the lymph nodes, gastrointestinal tract, liver, 
central nervous system and lungs. Incidence of 
PTLDs, especially early-onset PTLD, is considerably 
higher in children than adults, whereas the risk of 
developing late-onset PTLD rises from 60 years 
of age. The Epstein–Barr virus (EBV) is a key 
pathogenic driver of many early-onset PTLDs, but 
other viruses (including cytomegalovirus, hepatitis C 
virus and herpes virus 8) might also have a role. 

EBV viral load in the blood of 
patients with early-onset PTLD 
is higher than in transplant 
recipients who do not develop 
PTLD, and detectable EBV 
precedes the development of 

clinical symptoms. This finding 
has led to the ‘pre-emptive’ 
prevention strategy, which 
combines viral load measurement 
with interventions that might 
lower the risk of developing 

PTLD, such as reduction of the 
level of immunosuppression. 
However, standardization of 
the viral load measurement and 
monitoring over time (including 
at baseline) is required.

The timing of SOT-PTLD diagnosis follows 
a bimodal distribution, with a peak in the 
first 2 years (early onset) and a second peak 
between 5 and 10 years (late onset) after 
transplantation. Most HSCT-PTLDs occur weeks 
to months after transplantation. Symptoms 
depend on the location of the lymphoid 
mass. The gold standard for PTLD diagnosis 
is histopathological examination of biopsy 
specimens and imaging (FDG-PET/CT). The 
WHO classification — developed in 2008 — is 
mainly based on histological features.

First-line treatment for SOT-PTLDs involves 
reduction of immunosuppression, which will lead 
to a complete regression of the PTLD in ~10% of 
patients within weeks, but increases the risk of 
graft rejection and graft-verus-host disease. If the 
response is incomplete, patients can be treated 
with rituximab (a B cell-specific antibody against 
CD20), followed, if necessary, by chemotherapy 
or a combination of chemotherapy and rituximab. 
In HSCT-PTLD, ex vivo-generated cytotoxic 
T cells or pre-emptive rituximab are additional 
options. Antiviral therapy, radiotherapy, surgery 
and adoptive immunotherapy can also be used 
in specific cases.
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EBV-seronegative 
patients who receive an 
EBV-positive transplant  

have a greater than 12-fold 
increased risk of developing 

PTLD compared with 
recipients who are  

EBV-positive before 
transplantation

PTLDs show some similarities with classic lymphomas 
in the general population, but only occur in 

immunosuppressed individuals following transplantation
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An impaired 
immune response, 

especially the T cell 
response, can lead to the 

reactivation of latent EBV or 
a hampered response to a 
new infection, leading to 

hyperproliferation of 
infected B cells

EBV 
drives lymphoma 
development in 

50–80% of PTLDs, 
especially in  
early-onset  

disease  

The 
aetiological 
trigger for  

EBV-negative  
PTLDs remains 

unknown

PTLD is a heterogeneous condition. 
Lymphomas arise mainly 
from B lymphocytes,  
but originate from  
T cells or natural killer  
cells in a minority 
of patients, can be 
monomorphic or polymorphic, 
and monoclonal or polyclonal.  
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