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One-year low-dose valacyclovir as prophylaxis for
varicella zoster virus disease after allogeneic
hematopoietic stem cell transplantation. A
prospective study of the Japan Hematology and

Oncology Clinical Study Group
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valacyclovir as prophylaxis for varicella zoster virus disease after
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Transpl Infect Dis 2010. All rights reserved

Abstract: Varicella zoster virus (VZV) disease is a frequent
complication after allogeneic hematopoietic stem cell transplantation
(HSCT). We carried out a trial of 1-year low-dose valacyclovir (VCV)
prophylaxis against VZV disease to evaluate its efficacy and safety.
Patients received oral acyclovir (ACV) 1000 mg/day until day 35 after
HSCT. Oral VCV 500 mg/day, 3 times a week, was started on day 36 and
continued until 1year after HSCT. The development of VZV disease was
monitored until 2 years after HSCT. A total of 40 patients with a median
age of 43 years were enrolled. VCV was well tolerated in all but 1 patient
who discontinued it on day 224 because of thrombocytopenia of
unknown cause. Seven patients developed VZV disease at a median of
479 days (range 145-651) after HSCT, with a cumulative incidence of
18.5%. Two patients developed breakthrough disease during VCV
prophylaxis. The other 5 patients developed VZV disease after the
discontinuation of VCV, and 3 of these had developed extensive chronic
graft-versus-host disease. Visceral involvement and serious
complications were completely eliminated. All patients responded to the
therapeutic dose of VCVor ACV. One-year low-dose VCV can be safely
and effectively administered for the prevention of VZV disease after
allogeneic HSCT.
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Varicella zoster virus (VZV)-related disease develops as a
reactivation of latent virus and is a frequent complication
after hematopoietic stem cell transplantation (HSCT), with
arelatively high incidence of > 20% (1, 2). Although a local-
ized dermatomal rash is the most common clinical presen-
tation, VZV infection after HSCT could present as
disseminated infection or visceral involvement, which
could result in high mortality (2). Furthermore, VZV infec-
tion is often followed by several complications, including
postherpetic neuralgia and secondary bacterial infections.

Although most VZV infections can be successfully treated
with antiviral agents, postherpetic neuralgia may affect
the patient’s quality of life. Therefore, the long-term admin-
istration of acyclovir (ACV) against VZV disease has been
investigated (3—9). Several studies have shown that prophy-
lactic administration of oral ACVat 600-3200 mg/day for a
fixed period of up to 6 months or 1year suppressed VZVdis-
ease during prophylaxis. However, VZV disease frequently
occurred after the cessation of ACV, and the cumulative in-
cidence of VZV disease over 1 year was not decreased (5, 6).
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On the other hand, long-term prophylactic ACV at 400 mg/
day that was continued until the end of immunosuppres-
sive therapy successfully decreased the cumulative inci-
dence of VZV disease even after the discontinuation of
ACV (7, 8). A large retrospective study confirmed that
1-year ACV prophylaxis reduced VZV disease, and this
was further decreased by the continuation of prophylaxis
in patients who remained on immunosuppressive drugs
(10). The dose of ACV prophylaxis could be decreased to
200 mg/day without impairing its efficacy (9).

Valacyclovir (VCV) is an oral prodrug of ACVand its bio-
availability is 3 times higher than that of oral ACV (11). In
fact, VZV-associated pain resolved earlier in patients who
were treated with oral VCV at 3000 mg/day than in those
who were treated with oral ACV 4000mg/day among
immunocompetent patients with localized herpes zoster
(12). Therefore, we carried out a prospective trial of long-
term low-dose VCV prophylaxis against VZV disease after
allogeneic HSCT to evaluate its efficacy and safety.

Patients and methods

Patients

Adult patients between the ages of 16 and 70 years who were
seropositive for VZV-IgG antibody before allogeneic HSCT
were eligible for this prospective study. Underlying diseases,
preparative regimen, and graft-versus-host disease (GVHD)
prophylaxis were not considered, but patients who received
anti-thymocyte globulin, T cell-depleted graft, or cord blood
graft were excluded. In addition, patients with hematological
malignancies that were not in remission before HSCT
were excluded to evaluate the incidence of VZV disease long
after HSCT. Patients with renal dysfunction (serum creati-
nine > 20mg/dL) or liver dysfunction (total bilirubin
> 30mg/dL) were also excluded.

This study was approved by the ethics committees of all of
the hospitals that participate in the Japan Hematological On-
cology Clinical Study Group, and written informed consent
was obtained from each patient (UMIN-CTR C000000348).

Prophylactic administration of ACV and VCV

As prophylaxis against herpes simplex virus infection,
ACV was given orally at 1000 mg/day from day — 7 to 35.
When patients could not take ACV orally, intravenous (IV)
ACVat 500 mg/day was administered instead of oral ACV.
Oral VCVat 500 mg/day 3 times a week was started on day
36 and continued until 1 year after HSCT. VCV was discon-
tinued, while IV ganciclovir or foscarnet was administered
for the treatment of cytomegalovirus (CMV) infection or
disease.
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Diagnosis and treatment of VZV disease

The diagnosis of VZV disease was made based on the
presence of characteristic vesicular skin lesions on an
erythematous base within a dermatome or a generalized
cutaneous distribution. Microbiological and/or pathologi-
cal confirmation was not performed routinely. The develop-
ment of VZV disease was monitored until 2 years after
HSCT. Postherpetic neuralgia was defined as dermatomal
pain persisting beyond 1 month after the initial presenta-
tion of VZV disease. VZV disease was treated with oral
ACV at 4000 mg/day, IV ACV at 750 — 1500 mg/day, or oral
VCV 3000 mg/day for 7 days.

Statistical analysis

The primary endpoint of this study was the cumulative in-
cidence of VZVdisease at 2 years after transplantation. The
secondary endpoints were the incidence of VZV disease
during prophylaxis, the incidence of VZV disease after
the discontinuation of VCV prophylaxis, the frequency of
resistant VZV disease, the frequency of disseminated VZV
infection, and the toxicities of VCV. By assuming that the
cumulative incidence of VZV disease at 2 years without
any prophylaxis was 50% and that it would be decreased
to 20% by prophylaxis, we planned to include 40 patients
in this study. The cumulative incidence of VZV disease and
the impact of possible confounding factors on VZV disease
were evaluated using Gray’s method, considering death
without VZV disease as a competing risk (13). Factors asso-
ciated with at least borderline significance (P<0.10) in uni-
variate analyses were subjected to a multivariate analysis
using backward stepwise proportional hazard modeling.
Pvalues of <0.05 were considered statistically significant.

Results

Characteristics of the patients

Forty patients were included in the study between May
2002 and December 2004. The characteristics of the
patients are shown in Table 1. There were 23 males and 17
females with a median age of 43 years (range 18 — 61). The
underlying disease was acute myeloblastic leukemia in 10,
acute lymphoblastic leukemia in 8, chronic myelogeneous
leukemia in 4, myelodysplastic syndrome (MDS) in 5, non-
Hodgkins lymphoma in 9, multiple myeloma in 1, and
severe aplastic anemia (SAA) in 3. Of the 32 patients with
hematological malignancies, 24 were in complete remission
or in the chronic phase. Five MDS patients without leuke-
mic transformation and 3 SA A patients received HSCTas a
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primary therapy. Sixteen, 4, and 20 patients received a
graft from a human leukocyte antigen (HLA)-matched sib-
ling, a mismatched relative, and an unrelated donor, respec-
tively. All the mismatched related donors had 1 antigen
mismatch. All the unrelated donors were serologically
matched, but 1 allelic mismatch was included. Eleven pa-
tients received reduced-intensity conditioning regimens,
whereas the other 29 received myeloablative regimens. My-
eloablative regimens included busulfan and cyclophosph-
amide in 1 patient, 12Gy of total body irradiation
combined with cyclophosphamide, cytarabine, melphalan,
or etoposide in 27, and 200mg/m? of melphalan in 1.
Reduced-intensity regimens included fludarabine com-
bined with busulfan, melphalan, or cyclophosphamide in
10 patients, and cyclophosphamide combined with low-
dose total body irradiatien at 2 Gy, and total lymphoid irra-
diation in 1. The standard regimen for GVHD prophylaxis
was either tacrolimus or cyclosporine combined with short-
term methotrexate.

Transplantation outcomes

All patients experienced neutrophil engraftment and the
median duration to neutrophil recovery >500/pL was 17.5
days (range 10 —45). Grade II-IV acute GVHD was ob-
served in 14 patients at a median of 19 days (range 8 — 65)
after HSCT. All 40 patients survived >100 days
after HSCT and could be evaluated for the incidence
of chronic GVHD. Limited chronic GVHD was observed in
6 patients and extensive chronic GVHD was observed in
16 patients. The median onset of chronic GVHD was 173.5
days (range 84 — 364). Immunosuppressants were discon-
tinued in 27 patients at a median of 217 days (range
70 — 783) after HSCT, although immunosuppressants were
later resumed in 6.

Incidence and risk factors for VZV disease after HSCT

VCVwas discontinued on day 224 because of thrombocyto-
penia of unknown cause in 1 patient, but the other patients
tolerated VCV well. Two patients experienced breakthrough
VZVdisease during VCV prophylaxis (Table 2) and 5 devel-
oped VZV disease after the cessation of VCV prophylaxis
(Table 3). All patients responded well to a therapeutic dose
of oral VCVor IVACV. Overall, 7 of the 40 patients developed
VZV disease at a median of 479 days (range 145-651) after
HSCT, with a cumulative incidence of 185% (Fig. 1). In
univariate analyses, no factors were significantly associ-
ated with the incidence of VZV disease (Table 4A).VZV dis-
ease was more frequently observed in patients who devel-
oped grade II-1Vacute GVHD, but this difference was not
statistically significant (13.1% vs. 26.7%, P = 0.24). Four-
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Breakthrough varicella zoster virus (VZV) disease during valacyclovir

prophylaxis
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0 200
Days after transplantation (day)

400

600

Fig. 1. Cumulative incidence of varicella zoster virus disease with 1-year
valacyclovir prophylaxis.

ol 2 teen patients received IV ganciclovir or foscarnet for the
treatment of CMV infection and VCV was discontinued dur-
ing the administration of these antiviral agents. None of the
patients developed VZV disease during the cessation of

We also analyzed the effect of possible risk factors on the
incidence of VZV disease after the discontinuation of VCV,

but could not identify any significant factors, except that

Varlcella zoster virus (VZV) disease after discontinuation of valacyclovir prophylaxls
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Table 3
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Risk factors for the development of varicella zoster virus disease (A) after
transplantatlon and (B) after discontinuation of valacyclovlr
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patients who received a graft from an HLA-matched sibling
more frequently developed VZV disease than those who re-
ceived a graft from an alternative donor (26.7% vs. 4.5%,
P =0.05,Table 4B).
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Clinical features of patients who developed VZV disease

All patients developed VZV disease in a limited dermato-
mal distribution and there was no visceral involvement.
Five of the 7 patients who developed VZV disease had
chronic extensive GVHD and were receiving immunosup-
pressive therapy at the onset of VZV disease, 2 with cyclo-
sporine alone, 2 with cyclosporine and low-dose steroid
(cortisol at 20 mg and prednisolone at 15 mg, respectively),
and 1 with prednisolone alone at 12.5 mg.

No serious complications associated with VZV dis-
ease were observed, while 3 of the 7 patients developed
postherpetic neuralgia. Only 1 patient withVZVdisease de-
veloped recurrent VZV reactivation in a different derma-
tome at 125 days after the first episode (Patient no. 1 in
Table 2).

Discussion

Inthis study, VCV prophylaxis at 500 mg/day 3 times a week
was well tolerated in almost all post-transplant patients.
Seven of the 40 patients developed VZV disease within
2 years after HSCT, with a cumulative incidence of 18.5%.
Visceral dissemination was not observed and no serious
complication was related to VZV disease. These results sug-
gest that the 1-year low-dose prophylactic VCV was highly
effective for reducing the incidence and severity of VZVdis-
ease after allogeneic HSCT.

This study, like our previous studies, used low-dose anti-
viral agents, while other studies have used ACV at higher
doses. As shown in Table 5, the incidence of breakthrough
VZV disease during prophylaxis ranged between 0% and
5%, with no apparent difference between the high-dose
and low-dose studies (3-10). If we consider the cost of pro-
phylaxis, low-dose prophylaxis is preferable. In Japan, the
cost of VCV at 500 mg/day 3 times a week is ¥91,416/year
(~€768 or US$981) and that of ACV at 200mg daily is
¥107,310/year (~€901 or US$1152), which can be further
decreased to <¥20,000/year (~ €168 or US$214) by the use
of generic drugs.

A major concern is the emergence of resistant VZV
strains induced by low-dose antiviral agents. However, at
least 400 patients in the literature have received low-dose
ACVor VCV prophylaxis, with no reported case of resistant
VZV infection. All patients who developed VZV disease
during or after the discontinuation of low-dose prophylaxis
responded to a therapeutic dose of ACVor VCV. Previously,
we hypothesized that an administration of antiviral agent
at a lower dose permitted subclinical VZV reactivation and
led to immune recovery against VZV (7, 8). However, in a
study by Boeckh et al. (6), no significant difference in VZV-
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Summary of the results of previous studies on long-term prophylaxis for varicella zoster virus disease
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Table5

specific immune reconstitution was seen between
patients who received ACV 800 mg twice daily and those
who received placebo. Therefore, subclinical VZV reactiva-
tion may occur during ACV prophylaxis regardless of the
dose of ACV. The best method for accelerating VZV-specific
immune recovery may be the use of inactivated vaccine,
although it has only been proven to be useful in autologous
stem cell transplant recipients (14).

In the current study, we discontinued VCV regardless of
the use of immunosuppressive agents. Five patients devel-
oped VZV disease after the discontinuation of VCV, and 3 of
them had developed extensive chronic GVHD. A large ret-
rospective study, as well as our previous studies, suggested
that extended prophylaxis beyond 1year in patients who re-
main on immunosuppressants further decreases late VZV
disease, but it is still impossible to completely eliminate
VZVdiseaseby such an approach (8-10). The most apparent
benefit obtained by long-term prophylaxis is the prevention
of severe disease related to VZV reactivation. Delaying the
onset of VZV disease by long-term prophylaxis allows the
recovery of aVZV-specific immune response, which results
in a marked decrease in the incidence of visceral dissemi-
nation of VZV (7,10).

Surprisingly, patients who received a graft froman HLA-
matched sibling more frequently developed VZV disease
than those who received a graft from an alternative donor.
Median age, background disease, the incidence of chronic
GVHD, and the use of prednisolone were not different
between the 2 groups. Although patients who received a
graft from an alternative donor had received ganciclovir
as preemptive therapy for CMV infection more frequently
than those who received a graft from an HLA-matched

6 Transplant Infectious Disease 2010

sibling (46% vs. 19%, P = 0.10), the incidence of VZV dis-
ease was not different between those who received gan-
ciclovir and those who did not (14% vs. 19%, P> 0.99).
Therefore, we could not clarify the reason for the lower in-
cidence of VZV disease in patients who received a graft
from an HLA-matched sibling donor.

In conclusion, 1-year low-dose VCV can be safely and
effectively administered for the prevention of VZV disease
after allogeneic HSCT. Although VZV disease could not be
completely eliminated, there was no severe disease related
to VZV reactivation. Low-dose prophylaxis appeared to be
sufficient for this purpose.
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