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Abstract

Background:A pre-emptive strategy for prevention of Human Cytomegalovirus (HCMV) disease depends on accurate detection of HCMV
infection and clinical and/or biological abnormalities.
Objectives:The aim of our study was to evaluate a therapeutic strategy based on the presence of either minimal clinical and/or biological
symptoms or high HCMV viral load assessed by quantitative real-time PCR from whole blood as previously described.
Study design:Between June 2002 and July 2003, 70 HCMV seropositive patients underwent a renal transplantation. Virological monitoring
was performed every 2 weeks until day 90 then every 3–4 weeks until day 180. Biochemical and haematological parameters were also
prospectively monitored.
Results:Twenty-eight patients (40%) showed at least one positive HCMV DNA in whole blood. Based on the following criteria: HCMV viral
load greater than 4 log10/ml, or the persistence of a HCMV DNAemia in two consecutive blood samples, or fever, or leucopenia or neutropenia,
or increase in alanine aminotransferase level, 14 of the 28 patients received IV ganciclovir as a pre-emptive treatment. Immunosuppressive
therapy and demographical data were comparable in both groups. As far as virological, haematological and biochemical parameters are
concerned, no statistical significant difference was observed between treated and untreated patients. Moreover no adverse outcome was
observed among untreated patients always having a HCMV viral load below 4 log10/ml.
Conclusions:This study reinforces the need of monitoring of HCMV seropositive renal-transplant recipients based on HCMV diagnosis and
quantification by real-time PCR. The results showed that HCMV viraemic patients may benefit of absence of antiviral treatment when they
have a low viral load (below 4 log10/ml) and absence of clinical and/or biological abnormalities. Further studies are required now to validate
the threshold value at which we should begin pre-emptive therapy.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction

Human Cytomegalovirus (HCMV) remains an oppor-
tunistic infection occurring in immunosuppressed patients,
such as transplant recipients, and may manifest as symp-
tomatic end-organ dysfunction or HCMV syndrome. Clinical
studies have suggested a high link between HCMV infection
and allograft rejection, and acceleration of the development
of chronic rejection (Humar et al., 1999).

In order to prevent these disorders, transplant recipients
may benefit from prophylaxis with anti-HCMV drugs, e.g.

1386-6532/$ – see front matter © 2004 Elsevier B.V. All rights reserved.
doi:10.1016/j.jcv.2004.09.028



36 N. Kamar et al. / Journal of Clinical Virology 33 (2005) 35–42

Valaciclovir, Ganciclovir, and, more recently, Valganciclovir,
during the first 3 or 4 months post-transplantation (Humar
et al., 2003; Paya et al., 2004; Pescovitz MD et al., 2003a,
2003b, 2003c). However, prophylaxis results in the unneces-
sary and costly administration of therapy in more than 50%
of patients who would have never developed HCMV infec-
tion. Moreover, most of the studies addressing this prophy-
laxis in kidney-transplant recipients have been conducted in a
combined population that includes seronegative recipients re-
ceiving a seropositive transplant, i.e. the D+/R− patients, and
among seropositive recipients receiving either a seropositive
or a seronegative transplant. However, HCMV D+/R− recip-
ients are at higher risk of developing HCMV disease than
seropositive transplant patients (up to 80%) and, therefore,
they benefit most from the anti-HCMV prophylaxis treat-
ment. In this group anti-HCMV treatment, i.e. intravenous
(IV) Ganciclovir, is initiated as soon as markers of HCMV
infection are positive, even in the absence of clinical manifes-
tations (Humar et al., 2004; Lowance et al., 1999; Razonable
et al., 2001).

In contrast, it is believed that prophylaxis is not neces-
sary in seropositive HCMV patients and, in this setting, the
strategy is to initiate a pre-emptive treatment. In this case, a
regular clinical, biological and virological follow-up during
the first months post-transplantation is necessary in order to
detect early HCMV infection, i.e., HCMV DNAemia, and
to initiate a treatment even in the absence of clinical mani-
festations. However, although the patients are monitored on
a regular basis it is not clear when to initiate the treatment,
or even if it has to be initiated. This method means that not
all at-risk patients have to be treated; however, its efficacy
relies on the early detection of HCMV infection with sensi-
tive and predictive methods. Moreover, accurate diagnosis,
i.e., associating good positive and negative predictive val-
ues, depends on the kind of organ transplantation as well
as the kind of virological test used. Qualitative PCR tests
have been proven to be poor indicators of HCMV disease
(100% sensitive, but <50% specific) (Aitken et al., 1999;
Boeckh et al., 1997; Tong et al., 1998). Therefore, quanti-
tative measurements are required for accurate prediction of
HCMV disease (Caliendo et al., 2002; Guiver et al., 2001;
Humar et al., 1999, 2002; Li et al., 2003; Norris et al., 2002;
Piiparinen et al., 2002; Sanchez et al., 2001; Tong et al.,
2000).

We have previously published such monitoring using
quantitative real-time PCR (QPCR) from DNA automatically
extracted from whole blood (WB) with the MagNA Pure

TM

instrument followed by quantitative real-time Light Cycler
PCR (Mengelle et al., 2003b). We, and others, have demon-
strated that there is a good correlation between the HCMV
pp65 antigenemia assay and the quantitative real-time PCR
test in leukocytes and in whole blood. We have demonstrated
that a viral load of 4 log10/ml corresponded to 50 positive
pp65 cells and that this value could be the threshold needed
to initiate anti-HCMV preemptive treatment in solid organ
transplant recipients (Mengelle et al., 2003a).

The aims of this study were to evaluate, in HCMV seropos-
itive renal-transplant patients during the first months of
post-transplantation: (i) a therapeutic strategy based upon the
presence of clinical/biological symptoms, and (ii) the rele-
vance of real-time quantitative PCR during this follow-up.
For this purpose, we report on and we compared between the
two groups the clinical, biological, and virological results
obtained during this study period.

2. Patients

Since June 2002, in our department, the monitoring of
HCMV infection has relied on the assessment of HCMV
DNAemia using quantitative real-time PCR on whole blood.
Between June 2002 and July 2003, 121 renal transplanta-
tions have been performed at our institution. Of these, 70
patients were HCMV seropositive at the time of transplan-
tation. HCMV DNAemia was assessed every 2 weeks until
day 90 and thereafter at every 3 to 4 weeks until day 180.
For HCMV infection, reactivation was defined on the ba-
sis of at least one DNAemia during the first 6 months post-
transplantation. Symptomatic HCMV disease was defined
according to agreed criteria (Ljungman, 1995) and included
either a fever greater than 38◦C for 48 h in the absence of
bacterial or fungal infection or rejection, and/or a progres-
sive falling neutrophil count for 3 days, and/or thrombocy-
topenia at <100× 109 L−1 or the involvement of an organ. In
the presence of HCVM DNAemia, the decision to treat the
patients with IV Ganciclovir 15 days (7–21) (500 mg daily,
adapted to renal function) was made on the following criteria:
a HCMV viral load greater than 10,000 copies/mL (4 log10)
associated or not with the presence of fever, or the persistence
of a HCMV DNAemia in two consecutive blood samples, or
leucopenia (white blood cell count lower than 3000/mm3),
or neutropenia (polymorphonuclear cell count lower than
1500/mm3), or an increase (twice the normal level) in alanine
aminotransferase. In the event of positive HCMV DNAemia,
baseline immunosuppression was not modified.

Due to numerous clinical trials conducted in the Trans-
plantation Department, four patients had received anti-
HCMV prophylaxis of Ganciclovir IV (Cymevan®) dur-
ing days 11–15 followed by of Ganciclovir po (N= 1) or
Valaciclovir (Zélitrex®) (N= 3) for 3 months. One patient
had received Valaciclovir (Źelitrex®) only, during 128 days.
Moreover, trimethoprime/sulfamethoxasole (Bactrim®) at
400 mg every other day was given for the first 6 months after
transplantation.

2.1. Immunosuppression

Most patients received induction therapy using either anti-
CD25 monoclonal antibodies (basiliximab or daclizumab) or
polyclonal antibodies (Thymoglobulins® or ATG Fresinius).
All patients received steroids (500 mg IV methylpred-
nisolone) at pre-transplantation and then prednisolone at
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