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Disseminated zoster occurring simultaneously
with cytomegalovirus (CMV) disease in a renal
transplant recipient is potentially life threaten-
ing. We describe the use of intravenous ganci-
clovir to treat both infections. The efficacy of
treatment was assessed clinically and by the
measurement of CMV viral load using the hybrid
capture (Murex version 2) and varicella
zoster (VZV) viral load using an in-house assay.
Results from this case suggest that clinical reso-
lution in severe viral infections such as de-
scribed below may be related to early control of
viraemia. J. Med. Virol. 59:412–414, 1999.
© 1999 Wiley-Liss, Inc.

INTRODUCTION

Reactivation of varicella zoster virus to cause
shingles occurs in 20–40% of patients undergoing solid
and bone marrow transplantation [Miller et al., 1993].
Untreated, the rash can spread to involve many der-
matomes resulting in widespread haemorrhagic lesions
of the skin, lungs, and other organs and in some cases
death. The routine use of prophylactic aciclovir (ACV)
or ganciclovir (GCV) to prevent CMV disease in the
most immunocompromised transplant patient groups,
e.g., allogeneic bone marrow transplant recipients,
may have reduced the mortality from zoster [Masaoka
et al., 1993] but does not appear to have affected the
incidence [Han et al., 1994]. Prophylactic regimens are
used less widely in renal transplant recipients who are
less severely immunocompromised. In these patients
prompt treatment with aciclovir or its analogues is re-
quired to contain the spread of the virus and prevent
the development of disseminated zoster. The case is
described of a 44-year-old Ghanaian man who, 8 weeks
following renal transplantation, developed simulta-

neously CMV disease and disseminated zoster. In this
case monotherapy with GCV was used to treat both
infections and the patient’s response to treatment
monitored by measurement of CMV and VZV viral
loads.

CASE REPORT

A 42-year-old CMV seropositive Ghanaian man in
end stage renal failure received a cadaveric renal
transplant from a CMV seronegative donor. Immuno-
suppression consisted of mycophenolate 2 g/day, cyclo-
sporin A 300 mg/day and prednisolone 12.5 mg/day.
Forty-five days following transplantation cytomegalo-
virus was detected in the blood by shell vial analysis
(Fig. 1). Samples were then taken weekly and tested for
CMV viral load (Murex DNA capture assay version 2).
Two weeks later, the patient developed symptoms of
fatigue, fever, abdominal pain, and a vesicular rash
over the face, trunk, and arms. In addition he became
leukopoenic and his CMV viral load increased to over
105 copies/ml. A serum sample taken at the time of
transplantation was positive for VZV IgG, whilst im-
munofluorescence of vesicle scrapings taken at onset of
the rash was positive for varicella zoster virus. A diag-
nosis of dual CMV disease and disseminated zoster was
made and a 10 day course of intravenous ganciclovir
(GCV) 170 mg twice daily was started. On this regimen
the patient improved clinically, his rash healed and he
was discharged home 2 weeks later.

CMV viral load in whole blood (Murex hybrid capture
version 2) and VZV lymphoctye viral load were mea-
sured. The latter was determined using an “in-house”
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method involving TaqMan technology [Hawrami et al.,
1998]. Briefly, lymphocytes were separated by Ficoll
gradient, and the DNA extracted and amplified
through 30 cycles using established conditions
[Hawrami et al., 1998]. A probe labelled with a fluores-
cent dye and a quencher was incorporated into each
reaction and fluorescence was measured using the LS-
50B PCR Detection system. Each sample was repeated
in triplicate. A high (>10,000), medium (1,000), and low
(< 50) copy number control was included. Thirty cycles
of amplification were used to ensure that the signal fell
on the linear part of the curve and results were read off
against a calibration curve [Hawrami et al., 1998]. The
VZV copy number was adjusted for lymphocyte count
and the results of VZV and CMV viral load plotted.

RESULTS

The CMV and VZV viral loads in relation to GCV
treatment are shown in Figure 1. Both the CMV and
VZV viral loads fell initially increasing towards the end
of the course of GCV. The nadir of the fall on day 6 was
coincident with the patient becoming apyrexial and the
crusting over of the shingles rash. The subsequent rise
in VZV and CMV viral loads mirrored a rise in the
patient’s white cell and lymphocyte counts. In view of
the rapid clinical improvement, a decision was made to
stop antiviral therapy after 12 days and to monitor the
patient virologically and clinically. Despite a rise in
both the CMV and VZV viral loads following the ces-

sation of therapy, the patient remained clinically well
and antivirals were not restarted.

DISCUSSION

Dual infection with disseminated varicella-zoster
and CMV in a transplant recipient is rare and poten-
tially life threatening. Ganciclovir is the preferred
treatment for CMV in renal transplant patients. The
only alternative, foscarnet is nephrotoxic. Although
ganciclovir is not the first line of treatment for VZV-
related disease, the virus is sensitive to the drug in in
vitro experiments. Ganciclovir has also been used suc-
cessfully to treat VZV meningoencephalitis [Poscher et
al., 1994] and in combination with foscarnet, progres-
sive outer retinal necrosis, a condition that occurs in
patients with AIDS and which can be caused by VZV
[Moorthy et al., 1997]. Successful treatment with gan-
ciclovir and foscarnet, of VZV-related progressive outer
retinal necrosis and CMV retinitis occurring simulta-
neously in patients with AIDS has also been described.
Since combination ganciclovir and foscarnet therapy
was not an option in this patient he was commenced on
GCV alone and both the CMV and VZV viral loads were
monitored to ensure an adequate response to therapy.

CMV viraemia is known to result in increases in pe-
ripheral blood mononuclear (PBMC) viral load with
spill over into the plasma allowing detection of virae-
mia. By contrast, VZV is overwhelmingly lymphocyte
associated and viral levels in acute zoster occurring in

Fig. 1. Response of VZV and CMV viral loads to treatment with ganciclovir.
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immunocompetent patients are, by and large, unde-
tectable [Mainka et al., 1998]. In patients with chick-
enpox and immunosuppressed patients with shingles,
lymphocyte associated viraemia is detectable
[Hawrami et al., 1998], [Mainka et al., 1998] but to our
knowledge this is the first time such measurements
have been used for the monitoring of response to
therapy. The TaqMan assay used to measure the VZV
load was developed in our laboratory and has the ad-
vantage of being a single tube PCR assay which avoids
the risk of contamination and reduces the time for ma-
nipulation [Hawrami et al., 1998]. The assay in this
case was calibrated to detect between 4 and over 4 ×
109 copies of virus/reaction [Hawrami et al., 1998].

After the start of treatment the patient responded
clinically to ganciclovir (Fig. 1) with return of his tem-
perature to normal within 3 days and complete healing
of the rash within 6 days. The clinical improvement
coincided with an immediate decline in CMV and VZV
viral loads, although both rebounded upwards towards
the end of therapy and continued to rise after treat-
ment had been stopped. The explanation for these ob-
servations is not clear especially as the increases in
viral loads began before the cessation of ganciclovir
treatment. The initial drop in viral loads may repre-
sent drug-related clearance of the virus from plasma
(CMV) and PBMCs (VZV and CMV). Since CMV is
marrow suppressive, partial treatment of the infection
may well have allowed some bone marrow recovery, as
evidenced by the rise in PBMC counts following the
start of therapy. Infection of these PBMCs may then
have resulted in an apparent rise in CMV viral load.
Similarly, ongoing replication of VZV in the ganglia
infecting the increased numbers of lymphocytes traf-
ficking through might explain the increase in VZV viral
load after the start of treatment. In both VZV and
CMV, the control of viraemia by the patient’ s own
recovering cellular immunity is likely to account for the
eventual reduction in viral loads. In neither case did
viral replication beyond the period of ganciclovir treat-

ment appear to be detrimental clinically, perhaps be-
cause of the protective effect of prior immunity. Fi-
nally, the shapes of the curves may reflect the turnover
of infected lymphocytes with an apparent delay, par-
ticularly in VZV viral clearance, reflecting its persis-
tence for the lifespan of the lymphocytes infected.

At therapeutic blood levels, VZV is ten times more
sensitive to aciclovir than to ganciclovir [Faulds et al.,
1990]. Had the patient received aciclovir, it is possible
that the VZV viral load would have fallen more rapidly.
Notwithstanding, many studies have shown that early
treatment of both chickenpox and shingles correlates
with a better outcome, suggesting that viral events oc-
curring in the first few days of infection are crucial. The
initial fall in VZV and CMV viral loads immediately
after the commencement of ganciclovir may therefore
have been a more important predictor of the good clini-
cal outcome than events occurring later in the course of
treatment. This hypothesis remains to be tested.
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