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eukopenia in Kidney Transplant Patients With the Association of
alganciclovir and Mycophenolate Mofetil

. Brum, F. Nolasco, J. Sousa, A. Ferreira, M. Possante, J.R. Pinto, E. Barroso, and J.R. Santos

ABSTRACT

Cytomegalovirus (CMV) is the most common viral infection after transplantation.
Valganciclovir (VGC) is established for prophylaxis and treatment of CMV infections, but
leukopenia which appears in 10% to 13% (severe in 4.9%) is the principal side effect. We
have recently noted an increased incidence of leukopenia and severe neutropenia among
our renal transplant patients and thought to identify the associated factors. We conducted
a retrospective analysis of all kidney transplantations performed between January 2005 and
December 2006. All patients received mycophenolate mofetil (MMF), tacrolimus, and
steroids. VGC was used for targeted prophylaxis and preemptive therapy of CMV infection,
with doses adjusted to renal function. Of the 64 patients undergoing renal transplantation
13 (20.3%) developed leukopenia within 3 � 2 months after transplantation with severe
neutropenia in 5 (7.8%). All patients were on MMF and VGC (VGC 605 � 296 mg/d).
Leukopenia was significantly associated with simultaneous liver– kidney transplantation
and with second kidney transplantations (P � .01). The incidence of leukopenia was higher
among patients under VGC since day 1 of transplantation (P � .008) with maximal
incidence observed among patients prescribed 900 mg/d as opposed to those on lower
doses (P � .01). There was no increase in CMV infection among patients with a low dose of
VGC. No patient developed clinical CMV disease. In conclusion, VGC prophylaxis was
associated with an increased frequency of leukopenia on MMF–tacrolimus treated patients or
regimens. Low-dose VGC for CMV prophylaxis appeared to be as effective as high-dose

treatment, and associated less frequently with leukopenia and neutropenia.
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YTOMEGALOVIRUS (CMV) is a major cause of
morbidity and mortality among solid organ transplant

ecipients.1 Among recipients of kidney transplants, CMV
nfection and disease are associated with decreased allo-
raft and patient survivals.2 Risk factors for CMV infection
nd disease include donor (D) and recipient (R) serostatus,
ith donor-seropositive, recipient-seronegative (D�/R�)
s well as administration of antilymphocyte antibodies.3

Valganciclovir (VGC) is an L-valyl ester of ganciclovir
ith an oral bioavailability 10 times higher than oral
anciclovir, with the convenience of a once-daily oral dosing
egimen.4 It was recently reported that among D�/R�
atients, 900 mg/d of VGC was as clinically effective as 3 g/d
f oral ganciclovir to prevent CMV.5 Several studies have
eported that low-dose (450 mg/d) VGC is as effective as
ral ganciclovir for CMV prophylaxis.6–9  Present guidelines
ecommend 900 mg/d for CMV prophylaxis.10

Leukopenia has been the main side effect of VGC. A

ecent study showed that full VGC doses are associated L

041-1345/08/$–see front matter
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52
ith an important risk for neutropenia (12.5%), in conjunc-
ion with a cyclosporine (CsA)/tacrolimus–mycophenolate
ofetil (MMF)-based regimen.11 In our transplant unit, in

he last years we have noticed a higher incidence of
eukopenia among our patients, particularly upon the intro-
uction of an immunosuppressive regimen based on MMF
nd tacrolimus associated with VGC. Some of the episodes
ave been associated with severe neutropenia requiring
ranulocyte-colony stimulating factor (G-CSF) treatment.
he risks factors associated with VGC-induced leukopenia

n this population are not clearly understood.
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ATERIALS AND METHODS

e retrospectively analyzed 64 kidney transplantations performed
rom January 2005 to December 2006, included 28 females (43.8%)
nd 36 males (56.3%) of overall mean age of 48.06 � 12.8 years,
ncluding 3 who received simultaneous kidney–liver allografts, 3
iving kidney donor allografts, 3 second kidney allografts, and 55
eceased donor kidney allografts.
All 64 patients received corticosteroids, MMF, and tacrolimus.

orticosteroids were given preoperatively at a dose of 500 mg of
ethylprednisolone, as well as on days 1 and 2 posttransplantation,

ollowed by oral prednisolone. MMF was started at 1000 mg twice
aily and reduced to 500 to 750 mg twice daily by 1 month.
acrolimus was initially prescribed at 0.1 mg/kg/d divided into 2
oses, with adjustments based on trough blood levels. Induction
egimens included basiliximab 20 mg on day 0 and day 4 posttrans-
lantation or T-lymphocyte immune globulin (ATG; 2–4 mg/kg/d)
ith reduced doses of tacrolimus and MMF for the first week. Six
atients received induction therapy with ATG and 56 with basilix-

mab.
VGC was prescribed to high-risk patients, as targeted prophy-

axis, for D�/R� or under ATG, and as preemptive therapy. VGC
as adjusted for renal function, and reduced if leukopenia or

hrombocytopenia was present.
For the purpose of this study, leukopenia was defined as a total

hite blood cell count of �3000/mm3, and neutropenia as a
eutrophil count �500/mm3 requiring treatment with GM-CSF
300 �g/d until recovery). CMV infection was defined as a positive
ntigenemia laboratory test.

Data were analyzed using SPSS. Chi-square or Fisher exact test
nd Student t test were performed with statistical significance set as
� .05.

ESULTS

eukopenia was observed in 13 patients (20.3%; Table 1) at
mean of 3 � 2 months after transplantation. It occurred in
/55 recipients (12.7%) of deceased donor kidney allografts;
/3 (33.3%) of living kidney donor allografts; 2/3 (66.7%) of
imultaneous liver–kidney grafts; and 3/3 (100%) of second
ransplant allografts. Patients receiving second allografts

Table 1. Drug Doses and Type of

(
ransplant type
Deceased allograft*
Living donor graft*
Liver–kidney grafts*
Second graft*

Leukopenia
(n � 13)

Absence of Leu
(n � 51

rug dosage
Initial dose MMF (mg/d) 1500 � 729† 1824 � 4
Dose MMF at incidence (mg/d) 673 � 373
Dose VGC at incidence (mg/d) 605 � 296

*P � .0179.
†P � .05.
‡P � .05.
nd simultaneous liver and kidney grafts displayed a higher a
requency (�2, P � .01). Severe neutropenia was detected in
.8% of patients, requiring G-CSF (Table 1). No infections
ere detected during the study period. We found no

ncreased incidence of leukopenia among patients on ATG.
All 13 patients were on VGC (605 � 296 mg/d; Table 1);

/13 patients with severe neutropenia had received higher
oses of VGC (675 � 318 vs 563 � 294 mg/d), although the
ifference was not significant. The dose of MMF did not
how significance, although higher doses of MMF were
ound among patients with neutropenia (719 � 432 vs
00 � 285 mg/d; P � .05).
Patients with leukopenia underwent lower in of MMF

oses in the first days after transplantation: 1500 � 729 vs
824 � 442 mg/d (P � .046).

VGC was started in 15 patients on day 1 of transplanta-
ion: 4 with a high dose (900 mg/d) and the others a lower
ose of 450 mg/d due to renal insufficiency and/or concom-

tant administration of ATG. Seven patients developed
eukopenia (7/15; 46.7%). In contrast, leukopenia was
ound in only 6 of 49 patients who did not receive VGC
rom day 1 (6/49; 12.2%; Fisher, P � .008).

The maximal incidence of leukopenia was observed in
atients prescribed 900 mg/d (3/4; 75%). In contrast a lower

ncidence was observed among patients on 450 mg/d (4/11;
6.7%) or who had not started prophylaxis on day 1 (6/49;
2.2%; �2, P � .01).
We failed to observe an association of leukopenia with

he tacrolimus level or renal function at the time of
eukopenia, at 2 months posttransplantation, or at the last
bservation (data not shown).
All patients with leukopenia had no positive antigenemia

aboratory test. In 4 patients, a positive antigenemia labo-
atory test was detected 1.4 � 0.5 months before leukope-
ia. These patients were started on 900 mg/d.
Leukopenia was not correlated with CMV serostatus of

he donor or the recipient, nor with a previous positive

plant in Patients With leukopenia

kopenia Neutropenia

; 20.3%) (5/64; 7.8%)

(12.7%) 4/55 (7.3%)
(33.3%) 1/3 (33.3%)
(66.7%) —
(100%) —

ia Leukopenia With Neutropenia
(n � 5)

Leukopenia Without Neutropenia
(n � 8)

2000 � 0† 1188 � 788†

719 � 432‡ 600 � 285‡

675 � 318‡ 563 � 294‡
Trans

Leu

13/64

7/55
1/3
2/3
3/3

kopen
)

42†
ntigenemia laboratory test.
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ISCUSSION

eukopenia was observed among 20.3% of out patients with
evere neutropenia in 7.8%. This is a higher incidence than
hat previously noted with ganciclovir. Despite these facts,
o infectious complications were observed. Once leuckpe-
ia was detected, VGC was immediately tapered or even-
ually stopped, and the dose of MMF also reduced. Among
atients with neutropenia, MMF and VGC were stopped,
nd G-CSF prescribed. Patients rapidly recovered leuko-
yte counts within 2 to 3 days with this strategy. It is
oteworthy that VGC was reintroduced in 2 patients with
elapse of leukopenia within 2 weeks.

Other studies have reported incidences of leukopenia
anging from 10% to 55.5%. Neutropenia has been de-
ected in 4.9% to 37.5%.12,13 It is noteworthy that higher
ncidences of leukopenia and/or neutropenia have been
ound in studies involving a small number of patients,
robably causing some bias.12,13 In contrast to our study,
erolle et al12 observed severe infectious complications

ssociated with neutropenia. The difference from our pa-
ients may result from the intensive monitoring, and prompt
se of G-CSF.
The risks factors associated with VGC-induced leukope-

ia are not clear. To our knowledge, there is only one study
hat looked at risk factors associated with VGC-induced
eukopenia.13 Chen et al13 demonstrated that VGC toxicity
as related to low body mass index, suggesting that dose

hould be adjusted to body weight, as racial or genetic
actors may be important.

Our data showed that leukopenia was associated with the
ollowing factors: (1) high dose of VGC; (2) type of
llograft; (3) starting prophylaxis on day 1, and in the case
f neutropenia, possibly higher doses of MMF.
Some authors have suggested that low doses of VGC are

s appropriate as full doses of VGC14; others have shown
hat VGC 450 mg/d provides equivalent drug exposure as
ral ganciclovir 1000 mg three times a day.15

Our results showed that VGC 450 mg/d was safe and
ffective for CMV prophylaxis. However, further studies
omparing VGC 900 vs 450 mg/d are needed to determine
he optimal CMV prophylaxis regimen.

In conclusion, patients under VGC treatment must have
ntensive surveillance, because leukopenia and neutropenia
how increased incidences with associated risks, requiring

hanges in immunosuppression. The risk of leukopenia is

i
r

educed with lower VGC dosages without an apparent
hange in efficacy.
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