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n INTRODUCTION

E
pstein-Barr virus (EBV) is one of the most
common viruses occurring in humans. It is
associated with a wide spectrum of benign

and malignant diseases, such as infectious
mononucleosis, and it is linked to 1% of tu-
mours. It is related to the development of sev-
eral neoplasms, including epithelial, mesenchy-
mal and lymphoproliferative neoplasm. These
latter include Hodgkin lymphoma (HL) and B
or T cell non-Hodgkin lymphoma (NHL). Fine
Needle Cytology (FNC) is extensively used in
the first diagnosis of any lymph-nodal enlarge-
ment, including reactive lymphadenopathies,
and hematological malignancies and lym-
phomas [1-23], therefore cytologists are likely
to encounter EBV-associated malignancies in
cytology material, namely Hodgkin lymphoma.

EBV and oncogenesis
EBV is a double-strand DNA virus of the her-
pes family also known as human herpesvirus 4
(HHV-4); it infects more than 95% of the
world’s population, showing a strong tropism
for epithelial cells and lymphocytes (B and T
cells). It has both a latent phase of infection and
a lytic phase. Primary infection may cause in-
fectious mononucleosis, being most infections
initially asymptomatic. Latent infection in cells
is characterized by the expression of latent

membrane proteins (LMP) 1 and 2, by EBV nu-
clear antigens (EBNAs) and by EBV encoded
RNAs (EBERs). EBERs are highly transcribed in
latent infections allowing the survival of the vi-
ral genome and the risk of neoplastic transfor-
mation. In an immunocompetent host, EBV in-
fection is kept under control, which is why the
vast majority of the population never develops
EBV-associated tumours. However, unlike oth-
er herpes-viruses, EBV does not evoke a viral
cytopathic effect and clinical manifestations
may vary on the basis of the patient’s immune
status.

Hodgkin lymphoma: different entities and subty-
pes 
HL is one of the most common lymphomas in
the developed world, with an incidence of ap-
proximately 3 per 100,000 person-years with a
bimodal incidence affecting both young people
and adults. HL clinical presentation includes B-
symptoms (fever, night sweats and weight
loss), lymph nodes enlargement and extra-
nodal disease [24, 25]. HL comprises two enti-
ties, nodular lymphocyte predominant
Hodgkin lymphoma (NLPHL) and classical
Hodgkin lymphoma (cHL). A striking feature
of both entities is the scanty presence of malig-
nant cells such Hodgkin cells (HC) and Reed-
Sternberg (RS) cells in the involved tissue, ac-
counting for only around 1% of the tumour
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mass. The remaining neoplasm comprises a re-
active cellular infiltrate with an admixture of
different cell types. Classic HL accounts for 95%
cases of HL and is further divided into 4 sub-
types on the basis of the HRS cells type and the
composition of the cellular infiltrate in the
background. Approximately one-third of cases
of cHL in the developed world is associated
with EBV.

EBV and Hodgkin lymphoma
In EBV-associated HL, the virus is detected in
all the neoplastic cells and HRS cells express
EBV proteins including EBNA-1, LMP-1, LMP-
2 antigens; these findings further confirm that
viral infections have a causative role in neo-
plastic transformation. EBV plays a role in the
survival of neoplastic cells through dysregula-
tion of several molecular pathways and tran-
scription factors such as the nuclear factor (NF)-
kB, which plays a key role in numerous cellular
responses, including inflammatory responses
and cell fate decisions. NF-kB activation is nor-
mally transient and highly controlled; however,
NF-kB is constitutively active in HRS cells and
epidemiological data also support a role for
EBV in HL pathogenesis. There is a variability
in the percentage of EBV involved cases be-
tween racial groups: the proportion of EBV in-
volvement is almost 100% in Hispanic cHL pa-
tients, being much lower in Caucasians (20%)
and intermediate in Asians. EBV association
with cHL is related to age, being the strongest
in children and the elderly. In addition, male
sex and the mixed cellularity histological sub-
type are associated with EBV+ cHL worldwide
[26]. These data suggest that control of EBV in-
fection is related to the risk of developing EBV-
associated HL.

FNC of Hodgkin lymphoma
FNC smears from HL lymph nodes may be hy-
po- or hyper-cellular on the basis of associated
sclerosis; cHL is characterized by a minority of
RS cells and their variants in an inflammatory
background (Figure 1). Non-neoplastic inflam-
matory cells consist of small lymphocytes,
plasma cells, neutrophils, eosinophils and
macrophages, in a variable number. In EBV-as-
sociated cases, macrophages may show promi-
nent epithelioid features even with a granulo-
matous pattern; necrosis is seldom observed.
Classic RS cells are bi-nucleated cell and often
the two nuclei are mirror images of each other
or multinucleated with pale, finely granular

chromatin with huge nucleoli and a moderate
amount of cytoplasm (Figure 2) and are posi-
tive for CD15 and CD30. Not all histological
subtypes of HL may be reliably identified by
FNC. As reported in the literature, HL cytolog-
ical diagnosis may be hampered by different
factors such as specific histological subtype,
shortage of diagnostic cells and hidden or
masked diagnostic cells. Indeed, in nodular
sclerosis, which represents the most common
histological subtype of HL, fibrosis and ran-
dom distribution of diagnostic RS cells may
hamper the cytological integrity, harvest and
examination of diagnostic cells. RS cells may
also be scanty and the presence in a cytological
sample of variants such as ‘‘atypical mononu-

Figure 1 - Fine needle cytology smear of Hodgkin
lymphoma: mononucleated atypical cell in a poly-
morphous background; note the numerous eosi-
nophils (Diff Quik stain 430 X).

Figure 2 - Classic Reed-Sternberg cell in a lymphoid
back ground as appears in a lymph node FNC of
Hodgkin lymphoma (Diff Quik stain 430 X).
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clear nucleolated’’ or ‘‘hyperlobated’’ may sug-
gest HL, but might not be sufficient for a defin-
itive diagnosis of HL. In ordinary cases, RS
cells and their variants are generally inter-
spersed in a reactive background that may hide
diagnostic cells and lead to false-negatives.
Conversely atypical cells, mimicking RS cells
may be observed in reactive lymph-nodes or
NHL such as anaplastic ‘‘K1’’ lymphoma,
melanoma and some undifferentiated carcino-
mas. All these difficulties may probably cause
the extreme variability of sensitivity in the dif-
ferent experiences reported in the cytological
diagnosis of HL [27]. Therefore, primary diag-
nosis of HL must be confirmed by subsequent
histological examination.

EBV infection in Hodgkin lymphoma: ancillary
studies
Various methods can demonstrate the presence
of EBV infection. In the host, these include sero-
logical tests showing “heterophile antibody”,
enzyme-linked immunosorbent assays (ELISA)
and EBV viral-load assays which help distin-
guish a healthy carrier from one in the disease
state. EBV viral-load assays have been used in
the management of post-transplant lymphopro-
liferative disorder and nasopharyngeal carcino-
ma, whereby EBV DNA levels in plasma or
serum determine response to therapy; high lev-
els prior to therapy carry a worse prognosis and
test recurrence. Within tumours, EBV infection
is confirmed with commercially existing anti-
bodies against EBNAs, detected by immunoflu-
orescence, and LMP-1 by immunohistochemi-

cal staining, RNA in situ hybridization to detect
EBERs and/or molecular studies such as South-
ern blot hybridization and polymerase chain re-
action (PCR). EBER in situ hybridization is per-
haps the best test for detecting and localizing
latent EBV in tissue and cytology samples [25,
28].
False-positive EBER interpretations may also
occur as a result of confusion regarding the la-
tent infection of background lymphocytes in-
stead of lymphoma cells, nonspecific staining
or cross-reactivity with mucin, yeast or plant
materials. False-negative results may occur
with RNA degradation, therefore an appro-
priate RNA control should be examined when
interpreting an EBER in situ hybridization test
[25].

n CONCLUSIONS

FNC is a useful tool for the diagnosis of HL.
Knowledge of the patient’s EBV status and im-
mune competence combined with the cytomor-
phology and results of ancillary studies may be
useful in the management of patients and FNC
material may contribute to this purpose.
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Epstein-Barr virus (EBV) is a double-strand DNA
virus of the herpes family; it is one of the most
common human viruses and it is associated with
a wide spectrum of benign and malignant condi-
tions. EBV is related to the development of sever-
al neoplasms, globally 1% of tumours, including
lymphoproliferative, epithelial and mesenchymal
neoplasm. Lymphoproliferative disorders in-
clude Hodgkin lymphoma (HL) and B and T cell
non-Hodgkin lymphoma. HL is one of the most
common lymphoma in the developed world, af-
fecting both young people and adults. HL patho-
genesis is complex and includes various and par-
tially unknown mechanisms. EBV has been de-

tected in some HL neoplastic cells and expresses
genes with a potential oncogenic function, there-
fore many studies suggest that viral infections
have a causative role in neoplastic transforma-
tion. Fine Needle Cytology (FNC) is extensively
used in the first diagnosis of any lymph-nodal en-
largement, including reactive lymphadeno -
pathies and lymphoproliferative processes; there-
fore cytopathologists are likely to encounter EBV-
associated malignancies in cytology samples,
mainly HL, which is one of the most common
lymphoma. This study focuses on the cytological
features and ancillary studies required to diag-
nose EBV-related HL.

SUMMARY
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Epstein-Barr virus (EBV) è un virus a DNA a doppia
elica, appartenente alla famiglia degli Herpesvirus e
rappresenta uno dei virus più diffusi. EBV è associato
con un ampio spettro di patologie, sia benigne che ma-
ligne. EBV è inoltre correlato allo sviluppo di differenti
neoplasie, complessivamente 1% di tutti i tumori, com-
prendenti neoplasie linfoproliferative, epiteliali e mes-
enchimali. I processi linfoproliferativi comprendono il
linfoma di Hodgkin (LH) e linfomi non-Hodgkin a cel-
lule B e T. Il LH è uno dei linfomi più comuni, che
colpisce sia giovani che adulti. La sua patogenesi è com-
plessa e comprende vari meccanismi in parte ancora

sconosciuti. L’EBV è presente nelle cellule neoplastiche
del LH di una percentuale di casi ed esprime geni con
una potenziale attività oncogena, pertanto si ritiene che
l’infezione virale possa avere un ruolo patogenetico nel-
la trasformazione neoplastica. La citologia per ago sot-
tile (FNC) è ampiamente utilizzata nella diagnosi ini-
ziale delle linfoadenopatie comprendenti sia processi
reattivi che linfomi. Pertanto i citopatologi possono
dover affrontare neoplasie EBV-correlate in campioni
citologici ed in particolare il LH. In questo studio sono
riportati gli aspetti citomorfologici e le tecniche ancillari
necessarie per la diagnosi di LH.
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