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HHV-6 reactivation is often associated
with CMV infection in liver transplant
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Abstract Human herpesvirus 6
(HHV-6) infection has been recently
reported in liver transplant patients.
HHV-6 is closely related to cyto-
megalo-virus (CMV), and some in-
teraction between the viruses has
been suggested. In this study, the
post-transplant HHV-6 antigenemia
was investigated in relation to
symptomatic CMV infections in
adult liver transplant patients. CMV
infections were diagnosed by the
pp65 antigenemia test and by viral
cultures. HHV-6 infections were
demonstrated by the HHV-6 anti-
genemia test and by serology. Sig-
nificant symptomatic CMV infec-
tion was diagnosed in 42 of 75 pa-
tients during the first 6 months after
transplantation. All CMV infections
were successfully treated with
ganciclovir. Concurrent HHV-6 an-
tigenemia was detected in 21 (50%)
of 42 patients with CMV infection.

All HHV-6 infections were reacti-
vations. HHV-6 also responded to
the antiviral treatment, but with less
clear effect. In conclusion, HHV-6
reactivation is often associated with
CMYV infection in liver transplant
patients. The results support the
suggestion that CMV and HHV-

6 may have interactions.
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Introduction

Human herpesvirus 6 (HHV-6) infection has been re-
cently reported in liver transplant patients [1-4). HHV-
6 may cause fever and other clinical symptoms, such as
neurological disorders and hepatitis [S]. We have previ-
ously demonstrated that HHV-6 may also infect the liv-
er allograft and cause graft dysfunction [4].

HHV-6 is closely related to cytomegalovirus (CMV),
with large genomic overlapping [6, 7}, and some interac-
tion between HHV-6 and CMV has also been suggested
[8, 9]. It has also been reported that HHV-6 seroconver-
sion after liver transplantation could be a marker of

CMV disease [9]. In this study, we have investigated
the post-transplant HHV-6 antigenemia in relation to
symptomatic CMV infections in adult liver transplant
patients.

Materials and methods

Seventy-five consecutive adult liver allograft recipients transplant-
ed between 1996 and 1998 were included in the study. Basic immu-
nosuppression consisted of combinations of steroids, azathioprine,
cyclosporine or tacrolimus. Acute rejections were treated ‘w1th
high-dose steroids. No routine antiviral prophylaxis was given.
CMV infections were diagnosed by the pp65 antigenemia test {10]



$352

and by viral cultures. Symptomatic clinically significant CMV in-
fections were treated with i.v. ganciclovir.

HHV-6 infections were demonstrated by the HHV-6 antigene-
mia test, which detects the virus-specific antigens in blood mono-
nuclear cells. Peripheral blood samples for detection of HHV-6 an-
tigenemia (and CMV antigenemia) were obtained weekly during
the patients’ hospital stay, and thereafter once a month up to
6 months after transplantation and in any case of suspected viral
infection. The peripheral blood mononuclear cells (PBMC) were
isolated by Ficoll-Paque density gradient centrifugation and cyto-
centrifuged onto microscope slides. The presence of viral antigens
was demonstrated by immunoperoxidase staining and by mono-
clonal antibodies (MAB8533 and MAB8535, Chemicon Inc.,
Temecula, Calif.) against an early HHV-6-specific antigen and an
HHV-6-variant B virion protein as described previously [4].

HHV-6 serology was performed in parallel. The HHV-6 anti-
body assay was performed by means of an indirect immunofluores-
cence test using HHV-6 infected HSB-2 cells (a continuous imma-
ture T-lymphoblastoid cell line) as antigens, as described in detail
previously [11]. The serological diagnosis of HHV-6 infection was
based on a fourfold rise in the antibody titer or increasing titers to
greater than 1:160, which were also considered diagnostic [11].

Results

Clinically significant symptomatic CMV infection was
diagnosed in 42 (56%) of 75 patients during the first
6 months (median 26 days, range 5-150 days) after
transplantation. Only 8 of these were primary infections
and 34 were reactivations. Antirejection treatment pre-
ceded CMYV infection only in 8 out of 42 cases. The
symptoms consisted of fever, graft dysfunction and
pneumonia. CMV was also detected in 5 patients from
bronchoalveolar lavage and in 15 patients from liver bi-
opsy. All CMV infections were successfully }reated
with ganciclovir, and the CMV antigenemia subsided.
Concurrent HHV-6 antigenemia was detected in 21
(50%) of 42 patients with CMV infection, of which 5 of
8 were in primary CMV infections and 16 of 34 in reacti-
vations. No crossreactivity between the CMVand HHV-
6 detection methods was recorded. HHV-6 antigenemia
preceded CMYV antigenemia by about 7 days in 150f21
of cases of concurrent infection, in 5 of 5 primary infec-
tions and in 10 of 16 reactivations. The diagnosis of
HHV-6 infection was confirmed by serology. All HHV-
6 infections were reactivations. Symptoms of the pa-
tients, such as fever or graft dysfunction, could have

partly been due HHV-6 infection, too. HHV-6 antigene-
mia also responded to the antiviral treatment, but the
effect was less clear than with CMV.

Discussion

These results demonstrate that HHV-6 reactivation is
often associated with symptomatic CMV infection. In
most cases HHV-6 activation was recorded before
CMV activation; in primary CMYV infections HHV-6 an-
tigenemia always preceded. It has been reported by oth-
ers that HHV-6 seroconversion is a risk factor predis-
posing the patient to severe CMV infection [9]. Similar
findings have been recorded in relation to the third
beta-herpesvirus, HHV-7, which is also suggested to be
a co-factor for CMV disease progression [12]. Interac-
tion between the two beta-herpesviruses was previously
recorded in the case of primary CMV infection and
HHV-6 reactivation [8, 13]. The latter observation is in
agreement with our results concerning primary infec-
tions, but in CMV reactivations there was also tendency
that HHV-6 reactivation preceded CMV disease.

On the other hand, all herpesviruses tend to reacti-
vate in immunosuppressed patients, and primary infec-
tions are known to be severe. The concurrent activation
of CMV and HHV-6 may thus be just a consequence of
the immunological situation of the transplant patients.
Where the two beta-herpesvirus infections appeared at
the same time, this may have been due to chance and
not necessarily due to their interactions. However,
HHV-6 infections are also common after liver trans-
plantation, and the patients should not only be moni-
tored for CMV but also for HHV-6.

In conclusion, HHV-6 reactivation was often associ-
ated with CMV infection in liver transplant patients.
The results support the suggestion that CMV and
HHV-6 may have interactions. In addition to CMV in-

fection, HHV-6 should also be monitored after liver
transplantation.
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