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Abstract
Two girls (a 5 year old and a 21 month old)
experiencing mononucleosis syndrome
with coincidental human herpesvirus
(HHV)-7 and Epstein-Barr virus (EBV)
infections are described. One patient had
primary HHV-7 infection and reactivated
EBV infection. The other had primary
HHV-7 and EBV infections. These cases
indicated that HHV-7 is capable of induc-
ing infectious mononucleosis-like illness.
Multiple herpesvirus infection in one of
the patients also suggests that interaction
among herpesviruses can occur in vivo.
The consequence of this interaction may
have clinical implications.
(Arch Dis Child 1998;78:479–480)
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The numbers of human herpesviruses identi-
fied have grown three times since 1980; in 1986
HHV-6 was discovered1 and HHV-7 was
isolated in 1990.2 Eight years after the
discovery of HHV-6 a variety of human
illnesses such as roseola infantum, hepatitis,
and mononucleosis syndrome was found to be
caused or associated with HHV-6 infection.3–5

HHV-7 is a â herpesviruses as is cytomegalo-
virus (CMV) and HHV-6. Originally, HHV-7
was grown from the blood mononuclear cells of
a healthy adult who was negative for human
immunodeficiency virus (HIV).2 Among the
human herpesviruses, HHV-7 is closest to
HHV-6, with an estimated maximum sequence
homology of 42 of 124 kB6; they have both
been discovered accidentally from activated
peripheral blood mononuclear cells (PBMC)
kept in long term culture with the help of
interleukin 2; and they have similar cytopathic
eVects in cell culture. Therefore, HHV-7 is
expected to induce a disease spectrum similar
to that of HHV-6.1 2 We present clinical and
laboratory findings of two patients with mono-
nucleosis syndrome associated with active
HHV-7 infection.

Case reports
CASE 1

A 5 year old girl developed a cough, sore throat,
and bilateral upper eyelid oedema. Fever and
abdominal pain occurred four days later.
Hepatosplenomegaly and leucocytosis with
mononucleosis (white blood cell (WBC) count
16 900/mm3; bands 6%, segments 17%, eosi-
nophils 1%,monocytes 3%, lymphocytes 61%,
and atypical lymphocytes 12%) were noted
after admission. Serum aspartate aminotrans-

ferase (AST) was 87 U/l and triglycerides
232 mg/dl. The fever lasted for two days. Active
HHV-6 or CMV infection was unlikely from
serological studies done eight days after onset
of symptoms: negative CMV IgM; CMV IgG
antibody of 1:16; negative HHV-6 IgM anti-
body; and IgG HHV-6 antibody of 1:160.
Active HHV-7 and Epstein-Barr virus (EBV)
infections were indicated by the following
results: IgG antibody against EBV early antigen
(EA) of 1:160; positive IgM antibody against
EBV viral capsid antigen (VCA); IgG antibody
against EBV VCA of 1:2560; positive IgM
antibody against HHV-7; and negative IgG
HHV-7 antibody. PBMC culture was positive
for HHV-7. Paired sera were obtained 15 days
after disease onset; at that time EBV VCA IgG
was 1:2560, HHV-7 IgM was positive, and
HHV-7 IgG was 1:640. Antibody to EBV
nuclear antigen (EBNA) was positive in both
sera. There was still no evidence of active
HHV-6 or CMV infection.

CASE 2

This 21 month old girl had an episode of fever
that subsided the following day. Hepato-
splenomegaly was found three days later and
the WBC count one week later was 19 590
cells/mm3 with 70% atypical lymphocytes.
Serum AST, alanine aminotransferase, and
triglycerides were raised. Fever flared up eight
days after the initial episode and lasted for
three days. WBC count increased to 27 000/
mm3 with 84% atypical lymphocytes. There
was no evidence of active HHV-6 or CMV
infection: serological studies included negative
CMV IgM and IgG antibodies; negative
HHV-6 IgM antibody; and IgG HHV-6
antibody of 1:40. Active HHV-7 and EBV
infections were shown by the following results:
IgG antibody against EBV (EA) of 1:10; posi-
tive IgM antibody against EBV VCA; IgG anti-
body against EBV VCA of 1:80; negative
EBNA antibody; positive HHV-7 IgM anti-
body; and negative IgG HHV-7 antibody.
PBMC culture was positive for HHV-7. Paired
sera were obtained 24 days after disease onset;
at that time, EBV VCA IgG was 1:40, HHV-7
IgM was positive, and HHV-7 IgG was 1:320.
There was still no evidence of active HHV-6 or
CMV infection.

Discussion
Although, clinically, HHV-7 has remained an
orphan, this virus has been known to behave in
many similar ways to HHV-6. The first disease
linked to HHV-7 and HHV-6 was roseola
infantum,3 7 soon after which both viruses
were shown capable of inducing hepatitis,5 8
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especially in infants. This report shows that,
similar to HHV-6, HHV-7 is capable of induc-
ing infectious mononucleosis-like illness.4

Both patients had simultaneous, active
infections with HHV-7 and EBV. The serocon-
version to HHV-7 indicated a primary HHV-7
infection in both cases. EBNA antibody is a
useful serological marker that can distinguish
between primary and reactivated EBV
infection.9 In case 1, positive EBNA antibody
in the first serum showed that this patient had
EBV reactivation. Case 2 appeared to have pri-
mary EBV infection because of the negative
EBNA antibody. Therefore, HHV-7 is most
likely to be responsible for the clinical manifes-
tation of infectious mononucleosis-like illness
of case 1, but in case 2 it is diYcult to
determine the role played by each virus.
The finding of primary HHV-7 infection and

reactivated EBV infection in case 1 suggests
that HHV-7 infection can induce EBV reacti-
vation. This reasoning is supported by an in
vitro model, which showed that members of
human herpesviridae can augment the replica-
tion of each other.13 Our results showed that a
patient can have simultaneous active infection
of more than one herpesvirus; therefore, a
complete panel of serological tests is necessary
to determine the aetiological agent in herpes-
virus related illnesses. Without the serological
investigations into HHV-7, both of our patients
might have been diagnosed with EBV induced
infectious mononucleosis. These cases also
raise the issue of in vivo interaction of herpes-
viruses. Infection with several herpesviruses
may not be a rare event, and whether infection
with more than one herpesvirus leads to more
serious illness needs to be clarified.
An interesting finding in these two patients

was hypertriglyceridemia, a biochemical indi-
cator highly suggestive of prominent cytokine

response. The most likely cytokine involved is
tumour necrosis factor, which can decrease the
activity of lipoprotein lipase and/or increase the
hepatic synthesis of very low density
lipoproteins.10–12 Whether this is a feature asso-
ciated with HHV-7 induced mononucleosis or
is caused by dual infections (EBV and HHV-7
in these cases) remains to be answered.

We thank Mr Chuan-Liang Kao for help in completing the viro-
logical testing in this study.
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