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Late CMV Disease and/or Recurrence in Renal
Transplants Recipients with Prolonged Oral
Ganciclovir Prophylaxis

Background/Aim: Oral ganciclovir effectively prevents CMV
disease, but late-onset CMV disease is increasingly observed in
pancreas-kidney and bone-marrow transplants recipients, specially
with long-term prophylaxis. Then, the aim of this study was to
verify if prolonged administration of oral ganciclovir prophylaxis
could induce late CMV recurrence or disease in renal transplant
recipients
Material/Methods: 64 renal transplant recipients with a follow-up
of 1 year were divided in two groups: 27 patients of short-term
group (ST-group) treated 1-2 months with oral GCV prophylaxis,
and 37 patients of large-term group (LT-group) treated 3-4
months. CMV Antigenemia and PCR were developed weekly until
4 first months after transplant, and monthly until the end of the
study.
Results: At 4 months, CMV replication was similar in ST-group
and LT-group (33% vs. 32.4%, respectively), but at year, was
found more frequently in ST-group than in LT-group (77.8% vs
51.4%, respectively, p=0.03). CMV disease was similar in both (2
patients in each group). CMV infection appeared at same time af-
ter transplant in both groups (at 6 months after transplant), but dis-
ease was earlier in ST-group than in LT-group (100 days vs. 144
days respectively), in each case independently of GCV time. Re-
currence of CMV disease was not found.
Conclusions: Prolonged oral GCV reduce CMV replication, but
not CMV disease rate. The administration of prolonged oral GCV
delayed CMV disease. CMV replication was observed during
GCV treatment. In presence of GCV prophylaxis, clinical and vi-
rological follow-up should be performed more than 120 days (4
months after transplant).
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Introduction

Cytomegalovirus (CMV) is the most
common viral pathogen in renal trans-
plant recipients (1-2). Ganciclovir
(GCV) has now supplanted either acy-
clovir or CMV hyperimmune globulin
as the prophylactic therapy of choice
for CMV infection and/or disease
among transplant recipients (3, 4). Gan-
ciclovir has been given primarily as an
intravenous formulation. Oral ganciclo-
vir has also been developed, and it has
been demonstrated as effective as intra-
venous prophylaxis (5, 6). Neverthe-
less, the ideal anti-CMV prophylactic
regimen has yet to be established. On
the other hand, in the last years, late-
onset CMV disease in transplant organs
is increasingly observed, especially
with long-term prophylaxis (7-11).
Moreover, some authors have reported
that ganciclovir resistance was more
common among those patients who re-
ceived prolonged ganciclovir prophy-
lactic therapy (12, 13). These findings
support the hypothesis that the possi-
bility of selecting a mutant virus is en-
hanced among patients who are ex-
posed to lengthy treatment (14).

The aim of this study was verify if
prolonged administration of oral gan-
ciclovir prophylaxis can induce the ap-
pearance of late CMV disease and re-
currence in kidney transplants. For this
reason, a group of renal transplant re-
cipients with long-term oral ganciclovir
prophylaxis and another group with
short-term prophylaxis were compared.

Patients and Methods

Patients

From Jaunary-2000 to January-2002, 64
consecutive kidney transplant recipi-
ents, with a follow-up of one year
(336±48 days post-transplant), and who
had been treated with oral GCV like
prophylaxis, were divided in two
groups: long-term group (LT-group) in-
cluded 37 patients who had received
oral ganciclovir prophylaxis during 3-4
months (115±19 days after transplant);
short-term group (ST-group) included
27 patients treated during 1-2 months
(53±12 days after transplant) (p <
0.0001). In both groups, CMV replica-
tion was studied.

All patients received triple immunosup-
pression consisting of a calcineurin in-
hibitor (cyclosporine or tacrolimus), an
anti-proliferative agent (mycophenolate
mofetil or sirolimus or azathioprine),
and prednisone. Moreover, 12 patients
from LT-group, and 11 from ST-group
received two doses of 20 mg of
basiliximab at day 0 and 4 since trans-
plant.
The dose of oral ganciclovir
(Cymevene®, Roche, USA) was 1g 3
times daily adjusted to renal function
(15). Patients with CMV disease were
treated with intravenous ganciclovir for
a period of 14 to 28 days. Intravenous
CMV hyperimmune globulin was also
administered if CMV disease was
judged clinically severe.
Clinical and virological (pp65-anti-
genemia and PCR in peripheral blood
leukocytes) follow-up was carried out
during the first 12 post-transplant
months. Prospective data, with a
weekly periodicity the first 4 months
and monthly later, were collected.
In ST-group, 689 samples (25.5±3.5 per
patient), and in LT-group, 871 samples
(25±3.7 per patient) were recovered
(p=0.7).

Virological Methods

After transplant, patients underwent
once weekly testing for CMV viremia
using quantitative blood antigenemia
test (CMV-Ag) (16). Leukocytes were
separated from peripheral blood by in-
cubation 20´ at 37ºC. The upper phase
was collected and centrifuged 10´ at
2000 rpm. Pellet was incubated 1´ with
sterile water to eliminate erythrocytes.
Then, 105 leukocytes were deposited on
a slide, air-dried and fixed with forma-
line. Indirect immunofluorescence with
monoclonal antibodies against CMV-
pp65 (Sanofi-Pasteur, and Argene–Bio-
soft, France) was performed. Quantita-
tive result was informed as positive
cells per 105 leukocytes.
Also, CMV single-tube-nested-PCR,
with glicoprotein B as target, was per-
formed (CMV-PCR) (17). Leukocytes
were treated with proteinase K in order
to extract DNA. DNA was added to a
reaction mixture with 0.5 pmol of each
outer primer (5´-TGA-GGA-ATG-TCA-

GCT-TC-3’, and 5´-TCA-TGA-GGT-CGT-

CCA-GA-3´ 5´-TCA-TGA-GGT-CGT-CCA-

GA-3´), 1 IU of Taq polymerase, 200
µM of dNTPs, and PCR buffer with 2
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mM of Mg2+ in a total volume of 50 µl.
Temperature profile consisted in 5´at
95ºC, followed for 25 cycles of 30´´ at
95ºC, 30´´ at 55ºC, and 1´at 72ºC; with
a final extension step during 10´at
72ºC. In the second round, 1 IU of  Taq
polymerase, and 25 pmol of each inner
primer (5'-CCA-GCC-TCA-AGA-TCT-TCA-

T-3´, and 5'-TCG TCC AGA CCC TTG AGG

TA-3') were added, under the previously
described conditions except 30 cycles
instead 25. PCR products were ana-
lyzed by agarose gel electrophoresis
(2% agarose, stained with 0.5 mg/l
ethidium bromide).

Definitions

CMV infection was defined as the pres-
ence of a positive test (antigenemia or
PCR). CMV disease was defined as
presence of fever, leukopenia and/or
thrombocytopenia, hepatitis, and/or
general malaise in absence of other
identifiable causes (viral syndrome);
and/or pneumonitis, gastroenteritis, and
meningoencephalitis (severe CMV dis-
ease). CMV disease was considered of
late-onset when commence after the
first 4 months from the transplant. Re-
currence of CMV disease was consid-
ered if more than 1 week after conclu-
sion of a successful treatment course,
CMV disease was diagnosed.

Statistics

Because of small numbers, Fisher's ex-
act test was used to analyze categorical
variables. A t- test for paired an un-
paired data was used for continuos vari-
ables. A p-value of less than 0.05 was
considered significant, with Welch cor-
rection when the standard deviations
differ significantly.

Results

Both LT-group and ST-group were
similar in age, gender, time of dialysis,
and number of transfusions before
transplantation, immunosuppressive
treatment, basiliximab administration,
pre-transplant and historic lymphocy-
totoxic antibodies, and days of follow-
up (table 1). In LT-group, 9 patients
(24.3%) were CMV donor posi-
tive/CMV recipient negative vs. 1
(2.7%) from ST-group (p=0.03) (table
1).

CMV Infection

At four month, CMV infection (CMV-
Ag+, CMV-PCR+ o both) was detected
in 9 patients (33%) from ST-group, and
in 12 patients (32.4%) from LT-group.
But at year, the patients from LT-group
had minor rate of CMV infection than
from ST-group (51,4% vs. 74.1%,
p=0.02) (figure 1).
These results were also observed when
risk patients (D+/R-) were not included:
at 4 months, CMV was detected in 9
(34.6%) of 26 patients from ST-group,
and in 10 (35.7%) of 28 from LT-
group; at year, CMV was detected in 20
patients (77%) from ST-group, and in
14 (50%) from LT-group (p=.05)
During GCV prophylaxis, CMV repli-
cation was detected in 2 (7.7%) patients
by PCR at 21 and 23 days post-
transplant, in ST-group.  In LT-group,
CMV replication was present in 13
(36.1%) at a mean of 48.3±41.4 days
post-transplant as by PCR (11) as
CMV-Ag (4), significatively more fre-
quently than ST-group (p=0.014).
After GCV prophylaxis, CMV infection
was present in 20 (74%) patients in ST-
group, and in 10 (27.7%) renal trans-
plants recipients in LT-group
(p=0.011). Whereas CMV-Ag was de-

tected in similar number of cases in
both groups (7 in ST-group, and 4 in
LT-group, p=0.6), CMV-DNA was de-
tected more frequently in ST-group
than in LT-group (15 vs. 6 respectively,
p=0.001).
CMV replication was detected at a
mean of 185.2±98.2 days post-
transplant (range 38-322) in ST-group,
and at a mean of 192.2±75 days post-
transplant (range 99-335) in LT-group,
p=0.7. According GCV prophylaxis, in
ST-group, CMV appeared 127.3±95.5
days after finish GCV, and at
84.8±76.78 days in LT-group.

CMV Disease

Two patients from LT group and two
from ST group (6,2% of the total) de-
veloped CMV disease (p=1.0).
The disease always appeared after the
end of the prophylaxis: in the 2 patients
of ST-group, at days 91 and 106 from
renal transplant (62 and 76 days after
the end of GCV); in the 2 patients of
LT-group at 143 and 144 days post-TR
(93 and 18 days post-GCV). Both diag-
nose methods, antigenemia and PCR,
preceded to the symptoms. Only one
patient had D+/R- status.

Tab. 1: Characteristics of renal transplant recipients selected

ST-group
(n=27)

LT-group
(n=37) p

Age (years) 53±3 47±3 0.1
Gender (male/female) 18/9 26/11 0.9
Days in dialysis 1159±276 1770±1775 0.3
Number of transfusions 2.1±0.8 4.5±2 0.3
Days of follow-up 336±48 359±44 0.09
Lymphocytotoxic antibodies
   Pre-transplant
   Maximum historic

5±13.7
12.6±24

9.3±19.4
16.2±24

0.3
0.5

Immunossupressive treatment
   P+CyA+MMF
   P+CyA+Aza
   P+CyA+Rapa
   P+Tac+MMF
   P+Tac+Aza
   P+Tac+Rapa

13
1
1

12
0
0

10
5
4

17
1
0

0.1
0.3
0.3
0.9
1.0
-

Basiliximac 12 11 0.4
CMV donor/recipients status
   CMV donor + / CMV recipient+
   CMV donor -/ CMV recipient +
   CMV donor + / CMV recipient -
   CMV donor - / CMV unknown

21
4
1
1

22
5
9
1

0.1
1.0

0.03
1.0

Acute rejections
    Corticosteroid-resistant rejections

2
0

6
0

0.4
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The disease was mild in 3 of the 4 pa-
tients. A patient from ST-group had a
severe gastrointestinal CMV disease.
All patients responded to the treatment
with intravenous ganciclovir. There
were not recurrences.

Discussion

The natural history of CMV disease as-
sociated with solid organ transplanta-
tion has been modified as a result of the
widespread use of antiviral prophylaxis.
Intravenous GCV has been demon-
strated more effective than other antivi-
ral drugs (5, 6, 18). Oral GCV has also
been demonstrated as effective as intra-
venous prophylaxis. Prolonged treat-
ment with oral GCV, despite less than
10% bioavailability, is potent prophy-
lactic therapy for CMV disease. Several
randomized trials have documented that
the rate of CMV disease during treat-
ment with 3 to 4 months of oral GCV in
doses as low as 250 mg twice daily is
less than 5% (5, 6, 7, 19). But current
prophylactic approaches vary widely
among different transplant programs
and guidelines to use GCV prophylaxis
have yet not been established.
In this study, we compared patients
with ST-prophylaxis, and LT-prophy-
laxis. In a classical analyze at 4 moths
from transplant we could check that
CMV replication was similar in both
groups, but at year, CMV replication
was lower in LT-group (similar results
if we analyze the patients without
D+/R- status). However, we could not
avoid CMV disease, which occurred
later than we expected, in agreement
with previous works (20). We found

CMV disease at 100 days after trans-
plant in ST-group, and at 144 days in
LT-group.  These results have been re-
ported by others authors, who demon-
strated that patients with prolonged pe-
riods of GCV prophylaxis developed
late CMV disease in renal transplant as
well as bone marrow transplant recipi-
ents (10, 11, 21). CMV disease oc-
curred in 2 patients of each group, in
spite of LT-group comprise more risk
patients (D+/R-).
In some cases, recurrence after a first
episode of CMV disease has been de-
scribed (11). In this study, recurrence
was not observed. Nevertheless, CMV
replication was detected as long as 8-9
months after transplant (independently
of ST or LT protocol). Then, clinical
and virological follow-up should com-
prise this period.
The use of prolonged therapy with
GCV could cause several problems.
Turgeon et al demonstrated that oral
GCV following intravenous GCV
slightly reduced the overall rate of re-
current CMV disease and/or viremia,
but it still did not adequately prevent
CMV recurrence in patients who are at
risk of primary infection prior to trans-
plant. Of particular concern, 2 patients
with primary infection treated with this
regimen developed ganciclovir-resistant
recurrent disease (13). Only one of our
4 patient ones was CMV donor positive
and CMV recipients negative, and no
received anti-lymphocitic drugs. Ac-
cording GCV-resistant strain of CMV,
reports that the use of ganciclovir may
select for drug-resistant CMV have
been increasing (22, 23, 24). However,
Gilbet et al did not found CMV UL97
mutations in 10 allogenic stem cell
transplant recipients after mean GCV

exposure of 31 days (25). In a previous
study in our hospital, we could observe
that IC50 of GCV to CMV strains, was
higher in patients under prophylaxis
regimen, and one of then caused a re-
sistant strain (24).
In this study, CMV replication was just
detected by PCR in 2 patients in ST-
group during GCV regimen, but CMV
was present in 13 (36%) from LT-group
(4 of them by antigenemia). Then, a
rising load or CMV level may imply
suboptimal suppression and the poten-
tial for emergence of GCV resistance.
These findings support the hypothesis
that the possibility of selecting a mutant
virus is enhanced among patients who
are exposed to lengthy treatment. This
indicates a need for increased vigilance
for antiviral resistance, especially as
oral antiviral preparations are used for
prolonged periods, either for prophy-
laxis or as treatment.
An approach to avoid these problems
and unnecessary prophylaxis in patients
who are at not increased risk for CMV-
associated morbidity and death, could
be pre-emptive therapy. Early therapy
given in this manner is dependent on a
laboratory marker or patient character-
istic that identifies the subgroup of in-
dividuals at an increased risk for dis-
ease at a time when antimicrobial inter-
vention would be maximally effective
in aborting the impending disease proc-
ess (26). For this proposes, antigenemia
or PCR tests could be good markers
(20, 27). In our data, antigenemia as
well as PCR preceded CMV disease.
Whether pre-emptive therapy or univer-
sal prophylaxis is the optimal approach
against CMV remains unresolved (28).
In last year, new antiviral against CMV
were presented. Valacyclovir, a prodrug
of acyclovir, was recently shown to be
effective compared with placebo (29).
Valganciclovir, a ganciclovir prodrug
with increased oral bioavailability, has
demonstrated to be as effective as GCV
in the prophylaxis of the CMV disease
(30). The effect of these new drugs at
the time of appearance and the recur-
rence of the disease, it is well docu-
mented.
In summary, the prolonged administra-
tion of oral ganciclovir decreased CMV
infection and delayed CMV disease in
renal transplant patients. The rate of
disease is very low as much in the
group with long-term prophylaxis like
in the group of short-term prophylaxis.
Because late CMV infection and dis-

������������������
������������������
������������������
������������������

������������������
������������������
������������������
������������������
������������������
������������������
������������������
������������������

������������������
������������������
������������������
������������������

������������������
������������������
������������������
������������������
������������������

0
10
20
30
40
50
60
70
80
90

100

4th month 12th month

���
���

ST-group
���

LT-group

Fig. 1: Evaluation of CMV infection in ST-group and in LT-group, at two different
controls after transplant.
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ease was detected, clinical and virologi-
cal follow-up must be performed more
than 120 days. CMV replication during
GCV prophylaxis could cause CMV re-
sistant-mutants. The systematic admini-
stration of prophylaxis could change the
natural history of the disease by CMV
in the organ transplants. Then, this ap-
proach should be revised.
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