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We’ve come a long way since 
EBV+ lymphoma just meant 

Burkitt’s 

Epstein, Barr & Achong, 1964



Plan • Brief overview of B-cell LPD 
that have been associated 
with EBV emphasizing some 
of the newer areas of 
interest.

• Aim is to go through our 
2008 WHO monograph with 
this in mind – many of the 
illustrations & some text will 
be drawn from monograph, 
with thanks to those who 
provided them.

• Not covering disorders like 
CAEBV (B-cell type), XLP, etc



Diffuse large B-cell lymphoma: variants, 
subgroups and subtypes/entities



Diffuse large B-cell lymphoma, NOS

• Subset of cases EBV+



What is the prognostic impact of 
EBV in DLBCL?

• Adverse prognostic impact that among the 
cases of non-GC type (Hans algorithm) 
retained its impact in a multivariate 
analysis with a hazard ratio of 2.9 (95% 
CI, 1.1-8.1)

• Treatment-related issues
• Varied chemotherapeutic regimens 

with most not getting rituximab
• 48/380 only supportive care



Copyright ©2007 American Society of Hematology.  Copyright restrictions may apply.

Park, S. et al. Blood 2007;110:972-978



What else did they find?

• EBER positivity was significantly 
associated with age > 60 years



• Age related EBV-
associated B-cell LPD

• Senile EBV-associated 
B-cell LPD

• And what is the magic 
age?

EBV+ DLBCL of the elderly
a new subtype of DLBCL



Ivan Albright

Elderly/senile means more than 40-50 years old 
(WHO definition is 50)



WHO Definition
• Somewhat narrower than the original 

definition that didn’t require monoclonality 
and probably included some cases of 
infectious mononucleosis in the elderly.  
Also not all inclusive – it is a subtype of 
DLBCL, NOS.

• EBV+ DLBCL of the elderly is an 
EBV+ clonal B-cell lymphoid 
proliferation that occurs in patients 
>50 years old, and without any known 
immunodeficiency or prior lymphoma.

• Somewhat narrower than the original 
definition that didn’t require monoclonality 
and probably included some cases of 
infectious mononucleosis in the elderly.  
Also not all inclusive – it is a subtype of 
DLBCL, NOS.

• EBV+ DLBCL of the elderly is an 
EBV+ clonal B-cell lymphoid 
proliferation that occurs in patients 
>50 years old, and without any known 
immunodeficiency or prior lymphoma.

• Somewhat narrower than the original 
definition that didn’t require monoclonality 
and probably included some cases of 
infectious mononucleosis in the elderly.  
Also not all inclusive – it is a subtype of 
DLBCL, NOS.

• EBV+ DLBCL of the elderly is an 
EBV+ clonal B-cell lymphoid 
proliferation that occurs in patients 
>50 years old, and without any known 
immunodeficiency or prior lymphoma.

• Somewhat narrower than the original 
definition that didn’t require monoclonality 
and probably included some cases of 
infectious mononucleosis in the elderly.  
Also not all inclusive – it is a subtype of 
DLBCL, NOS.

• EBV+ DLBCL of the elderly is an 
EBV+ clonal B-cell lymphoid 
proliferation that occurs in patients 
>50 years old, and without any known 
immunodeficiency or prior lymphoma.

• Somewhat narrower than the original 
definition that didn’t require monoclonality 
and probably included some cases of 
infectious mononucleosis in the elderly.  
Also not all inclusive – it is a subtype of 
DLBCL, NOS.

• EBV+ DLBCL of the elderly is an 
EBV+ clonal B-cell lymphoid 
proliferation that occurs in patients 
>50 years old, and without any known 
immunodeficiency or prior lymphoma.



Nevertheless,…

• The belief is that 
this is related to 
senescence of the 
immune system 
and is therefore an 
immunodeficiency-
related lymphoma.



Exceptions to criteria already 
discussed

• May occur rarely in younger individuals but 
possibility of an underlying 
immunodeficiency must be very strongly 
considered.

• The following are excluded: LYG, 
infectious mononucleosis, other well-
defined disorders that include varying % of 
EBV+ cases such as plasmablastic 
lymphoma, PEL, DLBCL associated with 
chronic inflammation.
– A preview of more entities to cover! 



Clinical features
• Not rare – 8-10% of DLBCL in Asian 

countries, insufficient data to know in the 
West
– The more you look the more you find.

• Frequency increases with increasing age, 
highest in those >90 years old.

• ~70% present with extranodal disease (±
adenopathy) – skin, lung, tonsil, stomach

• >50% have high or high-intermediate IPI 
scores at presentation



Clinical course
• As expected, aggressive disorder with 

median survival of ~ 2 years.
• IPI doesn’t influence survival but B 

symptoms and age >70 years do with 
median overall survival reported of only 9 
months if both factors present. (Clin Cancer 
Res, 13:5124, 2007)

• Prognosis inferior to EBV- DLBCL even 
when adjust for age
– Complex issue beyond scope of today’s 

discussion



Morphologic features
• Architectural effacement
• Spectrum from polymorphic to more 

monomorphic between (and within) cases
– No longer considered an important clinical 

distinction
– Polymorphic very much like a polymorphic PTLD 

with a spectrum of B-cell maturation and a 
variable component of reactive elements, 
monomorphic has mostly transformed cells

– Both subtypes may demonstrate the very 
characteristic geographic necrosis & RS-like 
cells (both features of EBV-associated disease 
in varied settings)



S. Nakamura



Immunophenotype/genotype

• Neoplastic cells usually but not always 
CD20+, CD10 & BCL6 usually but not 
always negative, IRF4/MUM1 usually + 
(like EBV+ PTLD)

• CD30 variably positive, CD15-
• Genotypic studies demonstrate clonal 

population based on IGH@ rearrangement 
and EBV terminal repeat analyses.





• Subtype of DLBCL recognized in 2008 
WHO Bluebook

• Defined as a DLBCL occurring in the 
context of long-standing chronic 
inflammation & showing EBV positivity

• Most cases involve body cavities or 
narrow spaces but not as an effusion 
lymphoma (back to that later)

• Another aggressive lymphoma

DLBCL associated with chronic inflammation



DLBCL assoc. with chronic inflammation
• Most classic setting – pyothorax-

associated lymphoma (2°to 
longstanding artificial pneumothorax for 
treatment of TB)

• Other settings include chronic 
osteomyelitis, metallic implants & chronic 
skin ulcers

• Histology is of DLBCL, NOS -- some 
cases with necrosis & angiocentricity

• Phenotype non-specific although some 
show plasmacytic differentiation with loss 
of CD20, some express CD30 & 
occasionally express some T-cell 
associated antigens.





• Angiocentric and angiodestructive LPD 
involving extranodal sites (a theme here), 
composed of EBV+ B-cells & admixed 
often numerous T-cells
– Most often lung (brain, kidney, liver, skin, 

other).

• Degree of aggressiveness correlates with 
proportion of large B-cells (3 grades)

• Associated with either blatant or 
sometimes more subtle immunodeficiency 
(another theme here)

Lymphomatoid granulomatosis



Lymphomatoid granulomatosis
• Another typically polymorphous 

proliferation of large B-cells that may 
resemble Reed-Sternberg/Hodgkin cells 
and frequently numerous small T-cells, 
plasma cells & histiocytes

• Angiocentricity a definitional finding and 
necrosis a feature of the higher grade 
lesions

• Cases with a uniform population of large 
B-cells are beyond LYG and should be 
diagnosed as DLBCL (most will be EBV+ 
DLBCL of the elderly)



More findings similar to other EBV+ 
B-cell LPD

• Usually CD20+, variable CD30 expression 
but CD15-

• Clonal B-cells demonstrated in most cases 
(with the exception of some grade 1 cases 
due to either sparse neoplastic cells or 
actual polyclonality) but not clonal T-cells

• Some cases may show different clones at 
different sites (like PTLD)





• Diffuse proliferation of large 
neoplastic cells most of which 
resemble B immunoblasts, but 
in which all tumor cells have 
the immunophenotype of 
plasma cells.
– Category includes cases 

with and without 
morphologic plasmacytic 
differentiation (latter are 
typical of those most often 
seen in the oral cavity in HIV+ 
patients).

Plasmablastic lymphoma

Stein



Another usually EBV-associated 
lymphoma

• Almost all of the “oral mucosal type” in 
HIV+ patients are EBV+.

• Like others we’ve already reviewed
– Typically extranodal (especially the non-

plasmacytic-appearing cases that most 
classically, but not always, involve the oral 
cavity)

– Associated with immunodeficiency (HIV, old 
age, post-transplant, other)

• Another very aggressive lymphoma





• HHV8+ large B-cell 
lymphoma usually presenting 
as serous effusion.  Rare 
“extracavitary” PEL.

• Most EBV+ (LMP1-).
• Although Ig (and pan-B ag) 

absent, usually have 
plasmacytic markers & 
CD30.

• Another very aggressive 
EBV+ LPD associated with 
immunodeficiency – most 
HIV+, some in elderly (some 
EBV-), PTLD 

Primary effusion lymphoma

J. Said 



Lancet, i, 702, 1964



Burkitt lymphoma
• The “original” EBV-associated B-cell LPD
• Endemic BL EBV+
• Sporadic ~30% EBV+
• Immunodeficiency-associated ~25-40% 

EBV+
• Another lymphoma with many extranodal 

cases
• In contrast to many other EBV+ LPD, BL 

has GC phenotype.
• Presentation from Campidelli, et al, to follow



Based on mutational frequency & 
evidence of antigenic selection, EBV+ BL 
suggested to be related to later memory 

B-cells

Blood 106:1031, 2005





Classical Hodgkin lymphoma:
a different type of B-cell LPD

• EBV seen in variable proportion of cases 
depending on histologic type and patient factors
– Highest in LD & MC types, lowest in NS
– High in HIV+ patients, those from “resource-

poor” areas, PTLD
– Prognostic impact is considered 

“controversial”
• Some suggestion that among the young, 

EBV+ cases do better than EBV- cases 
with the reverse among older patients but 
not uniformly found and differences not 
always statistically significant.





Immunodeficiency-associated LPD
• LPD associated with primary 

immunodeficiency disorders
– Most are EBV associated (fatal IM to overt 

lymphomas)

• Lymphomas associated with HIV infection
– WHO ~40% overall (more among 1°CNS, 

PEL, DLBCL-immunoblastic, HL type)
– Japanese report of less EBV in HAART era 

but no difference among those who did or 
didn’t receive HAART so……...

• Microbes & Infection 8:1301, 2006

– Abstract from Montante-Montes de Oca, et al 
to follow



Post-transplant lymphoproliferative 
disorders

• ~ 70+% EBV-associated, 
higher among B-cell vs 
T-cell PTLD, HL-type 
PTLD

• Time for just a few brief 
comments

• Classification similar to 
before except “HL-like”
PTLD not recognized as 
a distinct type & those 
cases are not grouped 
with the HL type PTLD

WHO, 2008



Additional comments
• EBV+ B-cell PTLD form their own complete 

spectrum from non-destructive cases 
indistinguishable from benign proliferations in 
the immunocompetent host (likely to respond to 
decreased immunosuppression) to other very 
destructive polymorphic and monomorphic 
cases that can be indistinguishable from overt 
aggressive EBV+ & EBV- B-cell lymphomas 
(often unresponsive to simple immune 
reconstitution).

• Another set of EBV-associated LPD with subsets 
of cases with histologic features similar to those 
seen in the non-transplant setting –
angiocentricity, geographic necrosis, 
polymorphic cell populations, Reed-Sternberg-
like cells, CD30 expression, monotonous Burkitt-
like cells.
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Other iatrogenic immunodeficiency-
associated disorders

• Most classic are those associated with 
methotrexate used as rx for rheumatoid 
arthritis
– Overall ~40% EBV+ (most HL-type, fewer 

DLBCL type)
– Also form a spectrum but with many fewer 

polymorphic type LPD than with PTLD & 
probably more HL-type cases

• Also seen with other immunosuppressant 
agents outside of the transplant setting.

• Some EBV+ PTLD-like lesions reported 
with fludarabine being used for “low-grade”
B-cell neoplasms 



Mendoc Bordeaux

Summary
• Looked at the spectrum of EBV-

associated B-cell LPD beginning in 
Pittsburgh and ending up in Bordeaux

• Wide variety of disorders ranging from 
benign to extremely malignant lesions

• Most are aggressive and many share at 
least some clinical & pathologic 
features

• Much still to learn about the precise 
role of the EBV in these circumstances.


