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CLINICAL OBSERVATIONS, INTERVENTIONS, AND THERAPEUTIC TRIALS

Cidofovir for cytomegalovirus infection and disease in allogeneic stem cell

transplant recipients

Per Ljungman, Giorgio Lambertenghi Deliliers, Uwe Platzbecker, Susanne Matthes-Martin, Andrea Bacigalupo, Hermann Einsele,
Johanna Ullmann, Maurizio Musso, Rudolf Trenschel, Patricia Ribaud, Martin Bornh&user, Simone Cesaro, Bruce Crooks,

Adrian Dekker, Nicole Gratecos, Thomas Klingebiel, Elena Tagliaferri, Andrew J. Ullmann, Pierre Wacker, and Catherine Cordonnier,
for the Infectious Diseases Working Party of the European Group for Blood and Marrow Transplantation

A retrospective study was performed to
collect information regarding efficacy and

toxicity of cidofovir (CDV) in allogeneic

stem cell transplant patients. Data were
available on 82 patients. The indications
for therapy were cytomegalovirus (CMV)
disease in 20 patients, primary preemp-
tive therapy in 24 patients, and secondary
preemptive therapy in 38 patients. Of the
patients, 47 had received previous antivi-
ral therapy with ganciclovir, foscarnet, or

both drugs. The dosage of CDV was 1 to 5
mg/kg per week followed by maintenance

every other week in some patients. The
duration of therapy ranged from 1 to 134
days (median, 22 days). All patients re-
ceived probenecid and prehydration. Ten
of 20 (50%) patients who were treated for
CMV disease (9 of 16 with pneumonia)
responded to CDV therapy, as did 25 of 38
(66%) patients who had failed or relapsed
after previous preemptive therapy and 15
of 24 (62%) patients in whom CDV was
used as the primary preemptive therapy.
Of the patients, 21 (25.6%) developed
renal toxicity that remained after cessa-

tion of therapy in 12 patients. Fifteen
patients developed other toxicities that
were potentially due to CDV or the con-
comitantly given probenecid. No toxicity
was seen in 45 (61.6%) patients. Cidofovir
can be considered as second-line therapy
in patients with CMV disease failing
previous antiviral therapy. However, ad-
ditional studies are needed before CDV
can be recommended for preemptive
therapy. (Blood. 2001;97:388-392)

© 2001 by The American Society of Hematology

Introduction

Viral infections are major complications after allogeneic stem cehat had used CDV for any indication. The second questionnaire included
transplantation (SCT). Despite advances in the managementqm?Stions_ regarding patient chara(.:teristics_, .indication for therapy, dosage
cytomegalovirus (CMV) during the last decade, the morbidity arféhd duratl_on of CDV therapy, previous antlylral therapy, concurrent othgr

mortality for patients receiving mismatched or unrelated trang_ephrotoxu: dru_g therapy, and outcome. Ethlcal committee approval for this

plants are still substantial.Cidofovir (CDV) is a nucleotide study was obtained at each center as required.

| ith broad in vit tiviral activity. f | . Because this was a multicenter retrospective study, each center followed
analogue wi road in vitro antiviral activity, for example, agamﬁis own guidelines for CMV prevention and monitoring. Either antigenemia

CMV and adenovirus. It has advantages, such as a pharmacokingfigajitative polymerase chain reaction (PCR) for CMV DNA (DNAemia)
profile allowing once-a-week dosing, and studies have showjas used for guiding the initiation and efficacy of preemptive therapy as
efficacy against CMV retinitis in human immunodeficiency virus-previously describe#?

infected patients:* However, the toxicity profile of the drug, most

importantly, nephrotoxicity, has limited its use in SCT recipient§Daﬂents

The aim of this retrospective study was to collect information

regarding efficacy and toxicity in allogeneic SCT patients treatdthtient and transplantation baseline information is presented in Table 1. The
with CDV. study enrolled 82 patients from 17 centers treated with CDV for CMV
disease or given as preemptive therapy. The indications for therapy were
the following:

CMV disease.There were 20 patients treated for CMV disease. Of
these patients, 16 had CMV pneumonia (combined with gastrointestinal
disease in 1 patient); 3 patients had CMV gastrointestinal disease (com-
bined in 1 patient with hepatitis and in 1 patient with encephalitis); and 1
patient had hepatitis.

This was a retrospective survey among centers belonging to the EuropeanPreemptive therapyCDV was given to 24 patients as first-line
Group for Blood and Marrow Transplantation (EBMT). First, a survey wagreemptive therapy. For 38 patients, CDV was given as second-line
sent to all member centers asking whether the center had used CDVpireemptive therapy because of either failure of other antiviral therapy (20
allogeneic SCT patients. A second questionnaire was sent to those cenpetgents) or relapse of CMV infection (18 patients).

Patients and methods

Survey

From Huddinge University Hospital, Stockholm, Sweden; St Anna Kinderspital,
Vienna, Austria; Hopital St Louis, Paris; Hopital de I'Archet, Nice; and Hopital Henri
Mondor, Creteil, France; University Hospital, Dresden; University Hospital Tiibingen,
Tlbingen; Klinikum Grosshadern, Munich; University Hospital, Essen; and
Johannes-Gutenberg-University, Mainz, Germany; Ospedale Maggiore di Milano,
Milan; Ospedale San Martino, Genoa; University Hospital Palermo, Palermo; and
University Hospital, Padua, Italy; University Hospital, Utrecht, The Netherlands;
Hopital Cantonal, Geneva, Switzerland; and Newcastle General Hospital,
Newcastle upon Tyne, United Kingdom.

388

Submitted March 13, 2000; accepted September 20, 2000.

Reprints: Per Ljungman, Department of Hematology, Huddinge University
Hospital, SE-14186 Stockholm, Sweden; e-mail: per.jungman@medhs.ki.se.

The publication costs of this article were defrayed in part by page charge
payment. Therefore, and solely to indicate this fact, this article is hereby
marked “advertisement” in accordance with 18 U.S.C. section 1734.

© 2001 by The American Society of Hematology

BLOOD, 15 JANUARY 2001 - VOLUME 97, NUMBER 2


http://www.bloodjournal.org/
http://www.bloodjournal.org/site/subscriptions/ToS.xhtml

From www.bloodjournal.org by guest on April 27, 2015. For personal use only.

BLOOD, 15 JANUARY 2001 + VOLUME 97, NUMBER 2 CIDOFOVIR FOR CMV INFECTION AND DISEASE 389

Table 1. Patient characteristics

Preemptive therapy

Characteristic All patients N = 82 CMV disease N = 20 Primary N = 24 Secondary N = 38

Median age, years (range) 34.7 (0.3-57.7) 32.3(0.3-59.0) 40.9 (17.9-57.5) 29.8 (0.5-50.9)
Donor type

Unrelated 41 8 14 19

Phenotypically identical family donor 2 1 1

HLA-identical sibling donor 29 7 13

Mismatched family donor 10 4 1 5
Graft type

Bone marrow 39 9 5 25

Peripheral blood stem cells 42 10 19 13

Cord blood cells 1 1 0 0
Acute GVHD

Grade 0-1 44 10 18 16

Grade II-IV 38 10 6 22
Previous antiviral therapy

GCV 13 3 0 10

Foscarnet 12 3 0 9

Both GCV and foscarnet 3 2 0 1*

GCV combined with foscarnet 25 6 0 19*

No previous therapy 30 6 24 0

CMV indicates cytomegalovirus; GVHD, graft-versus-host disease; GCV, ganciclovir.
*One patient received both GCV and foscarnet, first separately and then in combination.

CDV therapy Nonevaluable.Death from CMV disease within 3 days of initiation of
therapy, or death from another cause within 7 days of therapy initiation and

The dosage of CDV was 1 mg/kg per dose in 1 patient, 3 mg/kg per dosen'@fore evaluation of the treatment could be performed.
24 patients, 4.5 mg/kg per dose in 1 patient, and 5 mg/kg per dose in 48
patients. The dosing schedule varied, but most patients received 2 initial

doses with a 1-week interval between doses and thereafter maintenaﬁ@&'svcS

doses every other week. For 65 patients, cyclosporine was given congetr comparisons of characteristics among different patient groups, either
rently with QDV; 3 patlents_recelved tacrolimus; anq 40 patlents_recelvq‘:ﬁﬁsher exact test (2-tailed) or Mann-Whitney test (2-tailed) was used.
other potentially nephrotoxic agents (34 together with cyclosporine andsg,rvival of patients with CMV pneumonia was calculated by means of the

together with tacrolimus). Kaplan-Meier technique.
There were 50 patients who had received previous antiviral therapy

(Table 1). CDV therapy was combined with foscarnet in 5 patients and with
ganciclovir (GCV) in 2 patients.

Results

Definitions o

Toxicity
CMV disease was defined according to published recommendafidns.
diagnosis of CMV pneumonia required signs or symptoms of lowddf the 82 patients, 49 (59.8%) experienced no toxicity; 21 patients
respiratory disease (hypoxemia, radiographic changes) together with (85.6%) developed renal toxicity, defined as a rise in the serum
virus isolated from bronchoalveolar lavage (BAL) or lung tissue. Gastroiereatinine of at least 1.5 baseline or development of proteinuria;
testinal disease required symptoms together with lesions detectedapll 5 patients had at least 2-fold increases in the serum creatinine.
endoscopy and the virus detected from biopsy material by culturgf 62 patients, 9 (14.5%) developed signs of tubular toxicity. After

histopathology, immunohistochemistry, or DNA hybridization. Hepatitidesgation of therapy, 9 patients still fulfilled the definitions for

required an abnormal liver function together with the virus detected from .
-renal toxicity.

bi terial. CNS di ired t togeth ith th - . . .
lopsy materia sease required symploms fogether wi © VIS severe renal toxicity occurred in 5 patients. Three patients

detected by culture or PCR from cerebrospinal fluid. X o X oS
Failure of preemptive therapy was defined as continued IOresenced@fveloped renal failure and 3 additional patients developed signifi-

pp65 antigenemia or DNAemia and relapse after first-line preemptif@nt tubulopathy requiring substitution with bicarbonate and elec-
therapy, defined as recurrence of either pp65 antigenemia or DNAemia aftéllytes. Of these 6 patients, 4 received concomitant foscarnet. Of 3
at least 1 week of antiviral therapy. patients who developed renal failure, 2 already had severely

The outcome of CDV therapy was defined in one of the following waysmpaired renal function prior to starting CDV treatment.

Response Disease regression without addition of other specific therapy Dialysis was required by 2 patients. Both of these patients later
or, for preemptive th_erap_y, conversion of_a positive t_estsignal (antigenenajfédl one from CMV pneumonia and the other from generalized
or PCR) to a negative signal that remained negative for at least 2 weeltgo4virus infection. The third patient with renal failure died 1 day
after discontinuation of therapy. f'alfter the first dose of CDV from CMV interstitial pneumonia. All 3

Possible responseDeath from another cause, but with the signs o tient ho d | d sianifi t tubul th i d2
originally treated disease having decreased at the time of death. patients who developed significant tubulopathy are alive, an

Failure. Death due to CMV disease more than 3 days after introductid?@li€nts have improving renal function with decreasing require-
of therapy, progression to disease during preemptive therapy, or chang&@gnts for electrolyte substitution.
other specific antiviral therapy owing to failure to convert a positive test Of 21 patients who developed renal toxicity, 18 had received
signal to a negative signal. previous antiviral therapy. Excluding the 4 patients who received
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Table 2. Dosage of cidofovir and toxicity

Patients receiving Patients receiving CDV 4.5
CDV3mg/kgn =24 to 5 mg/kg n = 56 Pvalue

Median (range) of therapy duration (weeks) 2.5(1-9) 3 (1-26) NS
No. (proportion) of patients receiving concomitant nephtotoxic drugs

Cyclosporine 22 (91.6%) 43 (76.7%) .09

Tacrolimus 1(4.1%) 2 (3.6%) NS

Other nephrotoxic drugs 8 (33.3%) 31 (55.4%) .08
Median baseline s-creatinine (mg/dL) 1.07 0.8 .04
No. (proportion) of patients who developed nephrotoxicity defined as:

>1.5 = 2.0 X baseline s-creatinine 2/24 4/56 NS

=2.0 X baseline s-creatinine 2/24 3/56 NS
Renal failure 0/24 1/56 NS
Proteinuria 1/24 10/56 NS
Nausea/vomiting 0/24 6/56 .09
Rash 2/24 0/56 NS
Ophthalmological toxicity 2124 0/56 NS
Thrombocytopenia 0/24 2/56 NS

CDV indicates cidofovir; s-creatinine, serum creatinine.

concomitant foscarnet, renal toxicity developed in 4 of 12 patien@DV therapy was 87%, and the 6-month survival 55% (Figure 1).
who had received GCV, 4 of 7 who had received foscarnet, and 6@DbV was given to 11 patients after failure of other antiviral
27 who had received both drugs before starting therapy with CDWerapy. Of these patients, 6 survived; 1 had a possible response; 1
Patients treated for CMV disease had a higher risk of renadas not evaluable; and 3 failed CDV and either died or changed to
toxicity than patients receiving CDV as preemptive therapy. Thather therapy. Among the 5 patients who had not received previous
frequencies of renal toxicity were 35%, 29%, and 12% in patien&htiviral therapy, 3 patients responded, 1 patient had a possible
receiving CDV for CMV disease, secondary preemptive therapggsponse, and 1 patient failed. The causes of death within 6 months
and primary preemptive therapy, respectively. of CDV therapy were CMV pneumonia (3), aspergillosis (2),
There was no correlation between dosage of CDV and rerlabkemia relapse (1), and heart failure (1).
toxicity. Of 55 patients treated with 5 mg/kg per dose, 15 developed The response rates were 66% and 68% for CDV as primary and
renal toxicity; in 6 of these patients, the toxicity persisted aftesecondary preemptive therapy, respectively.
therapy. Table 2 gives additional data on these 2 dosage groups. Foilhere were 4 patients treated for other types of CMV disease.
patients treated with 3 mg/kg per dose, 5 developed renal toxicifyf these patients, 1 responded; 2 had possible responses but died
and in 2 of these, the toxicity persisted after therapy. Renal toxicif§om other causes (GVHD, EBV lymphoma); and 1 developed
seemed to occur early during CDV therapy. Of 36 patients treat€dMV pneumonia and died.
for 21 days or fewer, 12 patients developed renal toxicity,
compared with 9 of 46 patients treated for 22 days or longer. This
fmdmg is presgmaply due to the egrly discontinuation of therapy Biscussion
patients showing signs of renal toxicity.
Other side effects potentially associated with CDV therapy Wef§egpite substantial advances in the prevention of CMV infection
nausea and vomiting in 6 patients, thrombocytopenia in 2, a@@ter allogeneic SCT, many patients still need antiviral therapy,
ophthalmologic toxicity in 2 patients. Dizziness, syncope, anjther as preemptive therapy to prevent the development of CMV

neurotoxicity occurred in 1 patient each. Two patients developegsease or for therapy of CMV disease that has developed despite
allergic skin reactions that possibly were due to probenecid. preventive measures.

Clinical and virological responses to CDV therapy

Table 3 shows the outcome for patients treated with CDV for either 1
CMV disease or as primary or secondary preemptive therapy.

Of 16 patients with CMV pneumonia, 9 responded to CDV and
2 had possible responses. The 30-day survival from the start of

Cum. Survival
N

Table 3. Outcome of CDV therapy 4
Indication for therapy No. treated Response (%) ’
CMV pneumonia 16 9/16 (56) 2
>
Other CMV disease 4 1/4 (25)
Secondary preemptive therapy 38 26/38 (68) 0]
Failure 20 11/20 (55) i * ' v B B B B v
Relapse 18 15/18 (83) 0 100 200 300 400 500 600 700 800 900
Primary preemptive therapy 26 15/26 (58) Days from start of cidofovir therapy

CMV indicates cytomegalovirus. Figure 1. Survival of patients with CMV pneumonia.
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There are 2 antiviral agents currently available for treatment @nly 2 patients developed thrombocytopenia, assessed by the
CMV infection in SCT patients: GCV and foscarnet. GCV is thénvestigator as probably due to CDV. Finally, only 2 patients
treatment of choice for CMV pneumonia and is usually give(R.7%) developed ophthalmologic toxicity. This is a substantially
together with intravenous immune globutit® Both GCV and lower proportion than what has been reported in AIDS patiés.
foscarnet have been used for therapy of other types of CMhere might be several reasons for this low frequency in our study.
diseasé®1*The combination of GCV and foscarnet has also begrirst, most of our patients did not have the risk factors associated
used both for treatment of CMV disease and as preemptive theragiyh ophthalmologic toxicity in the studies in AIDS patients, and
in high-risk patientg? all were given probenecid. However, it is also possible that this

Preemptive therapy is increasingly used as prevention agaifigie of toxicity was underestimated in our patient series since no

CMV disease. Both GCV and foscarnet have been used and beggjar ophthalmologic examinations were performed unless the
shown to be effective in preventing CMV disease, partmu"”‘”%atients complained of symptoms from the eyes.

Rk . H B0 0103 = . . T
when pp65 antigenemia or PCR was used for monitdfifig: Toxicity should be assessed both in relation to the indication for

::]ozvever, GC‘;./ 'S assct)mated W'tg S'?n'.f |(|:ant db(f)ne mlqrrgvé;?ﬁ);'c'%erapy and the toxicity of alternative agents. Clearly, toxicity as
at may predispose fo severe bacterial and fungal inte S seen in this survey is of minor consequence in patients with CMV

and foscarnet can cause significant renal toxicity and electrolyte o - . .
prieumonia in whom other antiviral agents have failed. However, in

disturbance&17.26.:27 . L . IR
. . . . . . patients receiving preemptive therapy, the situation is different. The

CDV is a nucleotide analogue with broad antiviral aCtIVItymarrow toxicity was substantially less than what would be
which has been shown to be effective against CMV retinitis . -
refractory to other antiviral therapy in AIDS patiedtsCDV has expected Wlth. GCV. On the other .hand, renal toxmlty was more
some attractive features for use in allogeneic SCT patients. ﬁgquent than in the recent rar_1dom|zed study cc_Jmpanng GCV _and
therapeutic spectrum includes CMV, herpes simplex virus (inclufRScarneg Therefore, we believe that randomized, comparative
ing acyclovir-resistant strains), varicella-zoster virus, human herp&udies are indicated before CDV is introduced as an accepted
virus 6, papovavirus, and adenovirus, all of which are recogniz&gent for first-line preemptive therapy.
pathogens in allogeneic SCT recipients. Furthermore, although The results of our retrospective survey show that CDV effec-
CDV can be given only intravenously, its pharmacokinetic propetively treats CMV infections and disease in allogeneic SCT
ties allow once-a-week dosing. However, the drug’s toxicity profileatients. The results concerning CMV pneumonia are particularly
has until now limited its use in allogeneic SCT patients. CDV i#iteresting. CMV pneumonia is still a very serious disease with
associated with nephrotoxicity, in particular tubular toxicity. Thenortality of at least 50%21°In this small series, 9 of 16 patients
risk for nephrotoxicity can be reduced, however, by the use (56%) treated for CMV interstitial pneumonia survived even
concomitant probenecid and prehydration. In 2 studies, LalezaritBobugh 6 of these 9 patients had previously failed therapy with
al?3 reported 12% to 39% proteinuria and 24% increases in ti&CV, foscarnet, or both. The reason for this good response rate is
serum creatinine despite these protective measures. Other impmiknown but effects on other viruses simultaneously present in
tant side effects reported from the studies in acquired immunodsdfing tissue could be possible. Alternatively, since cross-resistance
ciency syndrome (AIDS) patients are bone marrow suppressipstween CDV, GCV, and foscarnet is rare, this could be due to an
and ophthalmologic toxicity. Lalezari edbund 15% asymptom effect on CMV, which was resistant to the antiviral agent initially
atic neutropenia in one randomized study in AIDS patients. Seve(@led. It could be argued that the selection of patients was biased
authors have reported ophthalmologic side effects from €5¥. sjnce the survey was retrospective, and we cannot refute that
These include uveitis, iritis, and ocular hypotonia and wergossibility. However, we believe the data are interesting enough to
report_ed inup to 44% of the pa_tlen_ts. Risk factors rc_eported as beiRgrrant further study of CDV as therapy of CMV disease.
asso_cl_ated Wlth ophtha_lmologlc side effec_ts_ were increased serumepy was also effective as secondary preemptive therapy, both
creatinine, diabetes mellitus, treatment of retinitis, and ugg@Base , natients failing antiviral therapy (55% response) and in patients
|nh|b|to_rsz **2whereas the_ use of probenecid was protective. . relapsing after therapy with GCV, foscarnet, or both (83%). No

Until now, only a single case report has been pubIIShe&udy of secondary preemptive therapy has been published, and

rggardlng _the use of CDV after allogeneic S@Tﬁ_lt_hough ;mall erefore it is difficult to assess how these results compare with
pilot studies have been presented at scientific meetings. \\e

. 0se on patients treated with other antiviral agents. Finally, 58% of
therefore performed a retrospective survey among centers belopng- . . .
. . . patients, given CDV as up-front preemptive therapy, responded.
ing to the EBMT to gather data on the current experience with CD, . .
and particularly to assess its toxicity. It must be recognized th pese res;lt; are comparable with published resuilts for GCV or
assessment of toxicity is difficult in retrospective studies. Ren scarngt”; “ Reusser et. & recently presented data from a
toxicity was assessed both as increased serum creatinine efiomized study comparing foscarnet and GCV. The results from
development of proteinuria. Overall, renal toxicity developed il{!iS Study are also comparable to those obtained in patients given
25.6% of the patients; a proportion similar to that seen in AID§PV @s up-front preemptive therapy.
patients given prophylactic hydration and probené@idhis is From this retrospective study, we conclude that CDV can be
encouraging since 72 of the 82 patients received additiordfective in treatment of CMV infection and disease after alloge-
nephrotoxic agents. More severe renal toxicity developed in®ic SCT and can be given with an acceptable risk of toxicity. CDV
patients (2 of these developed renal failure and 3 significa@@n be considered in patients with CMV disease, in particular in
tubulopathy). However, 4 of these patients had received concorpgtients failing on therapy with GCV or foscarnet, and as second-
tant foscarnet—another antiviral agent that can cause significdine preemptive therapy.
renal toxicity. Thus, the combination of CDV and foscarnet should Note added in proofFourteen patients treated with cidofovir as
definitely be avoided. primary preemptive therapy are also included in a paper to be

Marrow toxicity was rarely reported in this retrospective seriepublished inTransplantatiorby Platzbecker et al.
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