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Abstract: Human herpesvirus type 6 (HHV-6) has been well described as an agent in immunocompromised hosts,
but is a rare cause of acute lymphadenitis in immunocompetent adults. We report an immunocompetent adult
with HHV-6-associated acute lymphadenitis. The patient was an elderly man who presented with fever and general-
ized lymphadenopathy. Microscopically, the lymph node showed diffuse paracortical expansion and scattered large
atypical lymphoid cells with large nucleus and eosinophilic nucleoli, resembled immunoblasts. Intranuclear eosino-
philic viral inclusions can be found. Immunohistochemical study showed that the large atypical lymphoid cells were
positive for CD3 and CD4, but negative for CD8, CD20, CD79a, CD30, ALK, CK, EBV-LMP, and CD56. The antibody
against HHV-6 envelope glycoprotein highlighted the viral inclusions which were mostly cytoplasmic with a Golgi
distribution. Literatures of HHV-6 associated acute lymphadenitis in immunocompetent patients were reviewed.
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Introduction

Human herpesvirus type 6 (HHV-6) infects
most individuals between 6 and 12 months of
age. After primary infection, reactivation can
lead to many diseases in immunocompromised
hosts. HHV-6 has been implicated in several
diseases in immunocompetent adults; while
HHV6 associated acute lymphadenitis is rarely
reported. We report a case of 60 year old man
with fever and generalized lymphadenopathy
who recovered well during the periods 24 mon-
ths of follow-up.

Clinical history

A 60-year-old man with fever and generalized
lymphadenopathy for approximately ten days,
was admitted to our hospital in May 7th, 2009.
He has no history of HIV and organ transplanta-
tion. He complained sore throat for one week.
On examination he had enlarged cervical, axil-
lary and inguinal lymph node. The body temper-
ature reached up to 37.9°C. B ultrasound didn’t
reveal the enlargement of liver, spleen, and ret-

roperitoneal lymph node. The white blood cell
(WBC) count was 7.7 x 10°/L, neutrophils 0.77,
lymphocytes 0.15, monocytes 0.06, hemoglo-
bin 132 g/L, platelets 260 x 10°/L, globulin
37.1 g/L, alkaline phosphatase 22 U/L, IgM
3840 mg/L, IgG 1660 mg/L, C3 1.53 g/L, ESR
60 mm/1 h and CRP 513 mg/L. Serologies
were negative for HIV, hepatitis B and hepatitis
C viruses, and cytomegalovirus (CMV). He
received antibiotics and was carried on biopsy
for his left cervical lymph node.

Pathological findings

Grossly, the lymph node with medium texture
and gray-red cut surface was measured 1.1 x
1.0 x 0.5 cm. Microscopically, the normal archi-
tecture of the lymph node was incomplete
effacement with some patent sinuses and reac-
tive lymphoid follicles. There were diffuse para-
cortical expansion with mixed cellular prolifera-
tion, consisting of eosinophils, plasmas and
scattered immunoblasts and large atypical lym-
phoid cells. Many of the atypical cells, particu-
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Figure 1. Histologic findings. A: The lymph node showed diffuse paracortical expansion with mixed cellular prolifera-
tion. (left, hematoxylin and eosin, x 100). B: The atypical lymphoid cells contained large nucleus in which eosino-
philic viral inclusions can be found and eosinophilic nucleoli. (right, hematoxylin and eosin, x 400).

Figure 2. Immunohistochemical findings. The atypical cells with eosinophilic inclusion were positive for CD3 (A, Im-
munohistochemistry, x 400), but negative for CD20 (B, Immunohistochemistry, x 400).

lar in the subcapsular and paracortical areas,
contained large nucleus and eosinophilic nucle-
oli; resembled immunoblasts (Figure 1). Intr-
anuclear eosinophilic viral inclusions can be
found. The atypical cells can also be identified
in the peripheric adipose tissue.

Immunohistochemical analysis

Some cells in residual follicles and rare scat-
tered immunoblasts areas are positive for
CD20, CD79a and CD30. The atypical cells with
eosinophilic inclusion were positive for CD3
and CD4, but negative for CD8, CD20, CD79a,
CD30, ALK, CK, EBV-LMP, and CD56 (Figure 2).
The antibody against HHV-6 envelope glycopro-
tein highlighted the viral inclusions which were
mostly cytoplasmic with a Golgi distribution (Fi-
gure 3).
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Discussion

Based on the pathological and immunohisto-
chemical findings, we diagnosed this case as
HHV-6 associated acute lymphadenitis. HHV-6
was first isolated in 1986 from the peripheral
blood of six patients with a variety of lymphop-
roliferative disorders and acquired immune
deficiency syndrome (AIDS) [1]. The virus is
highly prevalent world-wide and infection is
acquired within the first years of life. Two vari-
ants of HHV-6 have been defined as A and B
based on differences in genetic and biological
properties. The virus shows a more distant rela-
tionship to the prototypeB-herpes virus, human
cytomegalovirus (CMV) [2]. The complete nucle-
otide sequences of HHV-6A and variant B have
been reported. The genomes are 160-162 kb in
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Figure 3. The antibody against HHV-6 envelope gly-
coprotein highlighted the viral inclusions (stained in
Queen Elizabeth Hospital, Hong Kong, Courtesy of
Dr. John K.C. Chan).

size, including a unique region of 143-144 kb
bound by terminal direct repeats of 8-9 kb.
HHV-6 encodes an envelope glycoprotein gp82-
gp105 [3].

Primary infection with HHV-6 in infancy, almost
exclusively variant B, is associated with febrile
iliness, including roseola infantum [4]. Primary
infections in adults are exceedingly uncom-
mon.

After primary infection, HHV-6 is characterized
by life-long latency in peripheral blood mono-
nuclear cells, salivary glands, and brain tissue
[5]. During periods of immunosuppression,
reactivation of latency or increased viral repli-
cation may occur and cause diseases including
encephalitis, pneumonitis and marrow sup-
pression [6]. HHV-6 reactivation in immuno-
competent hosts is rarely documented. A study
demonstrated that stress-related mechanisms,
potentially involving cytokine or chemical medi-
ators, result in the reactivation of HHV-6 [7].
HHV-6 has been linked to a variety of diseases,
including hepatitis, myocarditis [8], meningitis/
encephalitis [9], meningoencephalitis [5], en-
cephalomyelitis [10, 11], chronic bone marrow
suppression [12] and pneumonia [13]. It was
believed HHV-6 may behave as an immunosup-
pressive pathogen to evade host immune re-
sponses in immunocompetent patients and
also as an opportunistic pathogen in immuno-
compromised patients [5, 9-11]. HHV-6 as-
sociated acute lymphadenitis in immunocom-
petent patients is rare. Four case reports were
found in English literature. William et al [14]
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reported a 6 year old girl who presented with a
morbilliform rash over her trunk and face last-
ing 48 hours. After this, she developed fever,
sore throat and cervical lymphadenopathy over
the subsequent three days and treated with
ampicillin. All symptoms and signs resolved
completely over the next four days. Akashi et al
[15] reported a severe infectious mononucleo-
sis-like syndrome in a 43 year old man present-
ed with fever, bilateral cervical lymphadenopa-
thy, mild splenomegaly and tonsillar pharyngitis
who was infected with HHV-6 type B. Maric et al
[16] reported two cases aged 28 and 56 of
HHV-6 associated acute lymphadenitis in
immunocompetent adults who presented with
fever and generalized lymphadenopathy. They
confirmed the presence of virus in CD4-positive
T lymphocytes by immunohistochemistry, and
electron microscopy and PCR identified distinc-
tive features of HHV-6B.

The existence of atypical cells with large nucle-
us contained large, eosinophilic inclusion of
HHV-6 associated acute lymphadenitis fre-
quently result in a mistaken diagnosis of Ho-
dgkin lymphoma (HL) and anaplastic large cell
lymphoma (ALCL). The predominantly sinusal
and paracortical distribution of the large lym-
phoid cells with eosinophilic inclusion, reactive
lymphoid follicles should raise a serious con-
cern for the possibility of HHV-6 associated
lymphadenitis. In HHV-6 associated acute
lymphadenitis, the large lymphoid cells with
eosinophilic were negative for CD20, CD30,
CD15, CD8, EBV-LMP, and were positive for
CD3 and CD4 and the positivity of HHV-6 can
confirm the diagnosis of HHV-6 associated
acute lymphadenitis. The feature of HL is the
presence of Reed-Sternberg cells and variants
in the background of inflammatory cells.
Classical diagnostic Reed-Sternberg cells are
large, have abundant slightly basophilic cyto-
plasm and have at least two nuclear lobes or
nuclei. The nuclei are large and often rounded
in contour with a prominent nuclear membrane,
pale chromatin and usually one prominent
eosinophilic nucleolus. The Reed-Sternberg
cells and variants are frequently positive for
CD30 and CD15, and, the pattern of CD20 pos-
itivity is variable. The tumor cells of ALCL have
abundant cytoplasm which may appear clear,
basophilic or eosinophilic and eccentric, horse-
shoe- or kidney-shaped nuclei often with an
eosinophilic region near the nucleus. The nu-
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clear chromatin is usually finely clumped or dis-
persed with multiple small, basophilic nucleoli.
When the lymph node architecture is only par-
tially effaced, the tumor characteristically
grows within the sinuses and, thus, may resem-
ble a metastatic tumor. Large T lymphocyte cell
with abundant cytoplasm and deviated nucle-
us, which may positive for CD30, ALK, EMA,
CDA43, CD4, negative for CD20, is the charac-
teristics of ALCL. CMV infection demonstrated
partial effacement of the nodal architecture
and numerous endothelial cells with typical
CMV inclusions. In rare instances, infected T
cells contain characteristic owl’s eye inclusion
bodies in expanded paracortical areas [16].

Prognosis of HHV6 associated acute lymphad-
enitis differs between cases. After received
symptomatic treatment, most patients recov-
ered well during the periods of follow-up. Only
one case [16] expired with worsening liver fail-
ure and encephalopathy 17 day after admis-
sion. Our patient received antibiotics and was
discharged from the hospital. He resolved well
without fever and lymphadenopathy during 24
months of follow-up periods.
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