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ABSTRACT
Varicella zoster virus (VZV) reactivation after autologous hematopoietic cell transplantation (auto-HCT) may be observed
in a quarter of patients. Currently, prophylactic use of acyclovir 800 mg twice daily or valacyclovir 500 mg twice daily is
recommended for prophylaxis against VZV reactivation for at least one-year post-HCT, with continued use recommended in
immunosuppressed recipients. Acyclovir dosing regimens vary between institutions despite the noted recommendations. In this
single-center, retrospective study, recipients of auto-HCTwho received at least one year of low-dose antiviral prophylaxis defined
as the equivalent of acyclovir 400 mg orally twice daily or valacyclovir 500 mg daily were included. The primary objective of this
study was to assess the incidence of VZV reactivation with low-dose acyclovir/valacyclovir prophylaxis in autograft recipients.
One hundred and eighty patients undergoing auto-HCT between April 2008 and March 2015 were included. Patients received
low-dose acyclovir, for a median duration of 55.5 months (range 12–100). There were no occurrences of VZV reactivation while
patients were on these drugs. However, 2 patients (1.1%) had VZV reactivation after discontinuation of therapy, occurring 18.8
and 14 months from transplant and 6.7 and 2 months after stopping prophylaxis, respectively. Our retrospective analysis found
low-dose antiviral prophylaxis with oral acyclovir 400 mg twice daily or valacyclovir 500 mg daily to be effective in preventing
VZV reactivation in auto-HCT recipients.

© 2019 International Academy for Clinical Hematology. Publishing services by Atlantis Press International B.V.
This is an open access article distributed under the CC BY-NC 4.0 license (http://creativecommons.org/licenses/by-nc/4.0/).

1. INTRODUCTION

For recipients of autologous hematopoietic cell transplantation
(auto-HCT), Varicella zoster virus (VZV) reactivation may be
observed in 16–28% of patients [1]. This may cause significant
morbidity, and clinically presents as dermatomal lesions, cutaneous
dissemination, visceral dissemination, postherpetic neuralgia, neu-
rologic dysfunction, bacterial superinfection, and, rarely, death. In
>90%of cases, VZV reactivation occurs within the first year ofHCT
[1–5]. Current consensus guidelines recommend VZV prophylaxis
in the posttransplant period with acyclovir 800 mg twice daily
(BID), or its prodrug, valacyclovir, 500mg BID, for at least one-year
post-HCT [6]. While most centers implement VZV prophylaxis for
this period, significant institutional variations regarding adminis-
tered dosages have been reported [7,8]. Prior studies evaluating
acyclovir ranging from 200 mg BID to 800 mg BID have shown
varying rates of VZV reactivation after allogeneic HCT [9–13].
Erard et al. reported favorable VZV reactivation incidence (<1%)
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with acyclovir 800mg BID or valacyclovir 500mg BID for one-year
after allogeneic HCT. Our group previously reported a 2% VZV
reactivation rate in auto-HCT patients receiving one year of pro-
phylaxis (n = 40) with acyclovir 400 mg BID or valacyclovir 500 mg
daily [7]. Extension in duration of antiviral prophylaxis is recom-
mended by the 2009 Centers for Disease Control (CDC) guidelines
for those patients who are immunosuppressed [6]. There are, how-
ever, limited data evaluating the long term (>1 year) use of antiviral
prophylaxis [12,14]. One study reported no VZV reactivations with
24 months (n = 22) of post-HCT valacyclovir 1000 mg BID [14].

The current study evaluates the efficacy of low-dose acyclovir (LD-
ACV) 400 mg BID or valacyclovir 500 mg daily in a larger cohort
of patients after auto-HCT. In addition, we describe the utilization
and effect of LD-ACV in select patients who received greater than
one year of prophylaxis.

2. PATIENTS AND METHODS

2.1. Patient Population

In this single-center, retrospective study, recipients of auto-HCT
between April 2008 and March 2015 who received at least one
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year of antiviral prophylaxis were included. Only adult patients
(>18 years) with documented follow-up for at least one year after
autologous transplant or until documented VZV reactivation were
included in this study. All patients received LD-ACV, defined as the
equivalent of acyclovir 400 mg BID or valacyclovir 500 mg daily,
as standard prophylaxis, based on institutional guidelines. The pro-
phylactic doses of acyclovir and valacyclovir were developed as
institutional standard in 2008, prior to the current published stan-
dards, and were, in essence, based on recommendedHerpes simplex
virus dosing algorithms [15].

The primary objective of this study was to assess the incidence of
VZV reactivation with LD-ACV prophylaxis in auto-HCT recip-
ients, including assessment for VZV reactivation up to one year
after discontinuation of LD-ACV prophylaxis. A subset of patients
who received LD-ACV prophylaxis for >1 year after auto-HCT, as
clinically deemed appropriate by the treating physician, were also
evaluated separately to assess its efficacy. Clinical characteristics
of patients who developed Herpes zoster infection were described
in detail (Table 2).

2.2. VZV Diagnosis and Definitions

The diagnosis of VZV reactivation was clinical, based on pre-
senting symptoms and signs of Herpes zoster infection. Localized
cutaneous reactivation was defined as the appearance of typical
cutaneous vesicular lesions limited to two or less adjacent der-
matomes. Disseminated cutaneous reactivation was diagnosed if
cutaneous vesicular lesions extended to three or more dermatomes.
Viscerally disseminated reactivation with organ involvement was
confirmed by positive direct immunofluorescence assay or by posi-
tive polymerase chain reaction of specimens obtained from affected
tissues/organs [2]. Postherpetic neuralgia was defined as persistent
pain at the site of prior cutaneous lesion involvement for >3months
after resolution of lesions [2–5]. Alternative complications screened
for included cutaneous scarring, motor, and sensory deficits at the
site of prior cutaneous lesions, and hospitalization secondary to
VZV-related treatment.

2.3. Statistical Analysis

Patient characteristics were analyzed using descriptive statistics.
Categorical data were described using contingency tables, including
counts and percentages. Continuously scaled measures were sum-
marized by mean with standard deviation or median with range.
Fisher’s exact test and Wilcoxon rank sum test were used to assess
the difference/balance of categorical and continuous variables
between patients who received standard duration versus extended
duration, respectively. Response rates were estimated based on
the binomial distribution and were compared using Fisher’s exact
test. A p value < 0.05 for the difference was considered signifi-
cant. Statistical analyses were carried out using software R (version
3.31, R Foundation, Vienna, Austria) and SAS 9.1 (SAS Institute,
Cary, NC).

3. RESULTS

3.1. Baseline Characteristics

Consecutive patients undergoing auto-HCT between April 2008
andMarch 2015 (n = 235) at theWest Virginia University Hospitals

were considered for this study. Fifty-five patients were excluded for
various reasons including (i) enrollment in inactivated VZV vac-
cination study (NCT01229267; n = 19), (ii) receiving less than 365
days of prophylaxis (n = 27), and (iii) having less than one year of
follow-up after auto-HCT (n = 9).

In the final analysis, 180 patients receiving LD-ACV and followed
in clinic for at least one year after auto-HCT were included. The
median follow-up from date of auto-HCT was 31 months (range
12–100). Table 1 describes the baseline clinical and transplant char-
acteristics of the patients included in this study. Briefly, the cohort’s
median age was 58 (range 21–74), and it was mainly comprised of
men (61%)with a diagnosis ofmultiplemyeloma (66%). Themajor-
ity of patients received peripheral blood autografts (99%), and were
in complete remission (76%) at the time of transplant. Thirty-two
patients had died at the time of last follow-up, with primary dis-
ease being the main cause of death (n = 21). Among the 75 patients
(42%) who relapsed after the auto-HCT, 73% (n = 55) had multiple
myeloma and 27% (n = 20) had non-Hodgkin lymphoma.

Extended duration LD-ACV prophylaxis (>12 months) was given
to 71 patients, as clinically indicated by the treating physician. Com-
pared to those receiving standard duration (<12 months), patients
with extended prophylaxis were more likely to have received prior
bortezomib (40% versus 77.4%, p < 0.001), prior radiation (13% ver-
sus 34%, p = 0.001), and more likely to have been on antiviral pro-
phylaxis prior to auto-HCT (36% versus 77%, p < 0.001).

Table 1 Baseline clinical and transplant characteristics of the patients.

N = 180 %

Male 110 61
Median age at transplant (range) 58 (21–74)
ECOG performance status >2 23 13
Diagnosis
Multiple myeloma 119 66
Non-Hodgkin lymphoma 42 23
Hodgkin lymphoma 18 10
Amyloidosis 1 0.5

Pretransplant treatment history
Proteasome inhibitors 99 55
Radiation therapy 38 21
Pretransplant antiviral use 94 52

Pretransplant remission status
Complete remission 62 34

Partial remission 98 54
Stable disease 10 5.5
Progressive disease 10 5.5

Conditioning regimen
Melphalan 122 68
Carmustine/etoposide/
cyclophosphamide

58 32

Graft source
Peripheral blood 179 99
Bone marrow 1 0.5

Response to transplant
Complete remission 136 75.5
Partial remission 29 16
Refractory disease 15 8

Posttransplant relapse/progression 75 42
Number of deaths 32 18
Cause of death
Infection 3 2
Primary disease 21 12
Unknown 8 4

Abbreviations: ECOG: Eastern Cooperative Oncology Group.
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Table 2 Characteristics of Varicella zoster virus reactivation.

Case 1 Case 2
Patient age, gender 64-year-old, female 72-year-old, male
Oncologic diagnosis Diffuse large

B-cell lymphoma
Multiple myeloma

Response to autologous
transplant

Progressive disease Complete remission

Time from transplant to
reactivation

565 days 427 days

Time from antiviral
discontinuation to
reactivation

200 days 62 days

Reactivation type Localized cutaneous,
T10 dermatome

Localized cutaneous,
L2 dermatome

Complications of
Reactivation

Postherpetic neuralgia Postherpetic neuralgia

Hospitalization No No

3.2. VZV Reactivation and Complications
of Disease

The VZV reactivation rate in the entire cohort was 2/180 (1.1%).
The two cases of VZV reactivation were noted in patients who
received one year of LD-ACV but after discontinuation of prophy-
laxis (Table 2). Both were >60 years of age, but were of differing
genders and underlying oncologic diagnoses (multiple myeloma
and diffuse large B-cell lymphoma). The clinical presentations
of both reactivations were similar, as cutaneous lesions localized
to one dermatome, which resolved with only postherpetic neu-
ralgia as a lasting complication. No disseminated forms of VZV
reactivation were noted. Among the 71 patients who received
extended-duration prophylaxis, no documented VZV reaction was
identified. No attributable adverse effects related to LD-ACV ther-
apy was noted in our patient cohort. Incidentally, no cases of doc-
umented Herpes simplex virus reactivation were noted in the study
cohort either.

4. DISCUSSION

Reactivation of VZV has been reported in up to a quarter of recipi-
ents of high-dose therapy and auto-HCT, with a potential for severe
morbidity and complications [1]. Acyclovir and its prodrug vala-
cyclovir have been used for prophylaxis against VZV reactivation
in the posttransplant period [6]. Initial recommendations regard-
ing duration of acyclovir prophylaxis were conservative (approx-
imately three months post-HCT) due to concerns for rebound
reactivation [16,17]. Subsequent studies using oral acyclovir or
valacyclovir for one year after transplant did not observe a dispro-
portionate increased of VZV reactivation after cessation of pro-
phylaxis [12]. In 2009, the CDC guidelines supported the use of
acyclovir prophylaxis for one year after HCT, and its continued
usage if the patient remained immunosuppressed [6].

While recommendations regarding duration of prophylaxis have
been published, dosing regimens continue to vary between insti-
tutions. Prior studies have used oral acyclovir 800 mg twice daily
for VZV prophylaxis, with findings of a 5.8% reactivation rate at
one year, compared to 20.4% in those without prophylaxis [12].
A similar dosing regimen of oral acyclovir 800 mg twice daily
resulted in no reactivation cases at one year compared to 10.3% in

those with placebo [11]. In the postallogeneic transplant popula-
tion, acyclovir at 400 mg daily as a single dose or in two divided
200-mg doses resulted in 10% and 4.5% VZV reactivation, respec-
tively [9,13]. Therefore, based on available data,mostly in allogeneic
HCT patients, no clear correlation exists between the dose of acy-
clovir and the rate of reactivation.

Our current study is the largest to date evaluating a low-dose antivi-
ral prophylaxis approach. We assessed the VZV reactivation rates
after auto-HCT with LD-ACV in 180 patients and noted only 2
cases (1.1%). It is noteworthy that both instances of reactivation
were localized to the skin, with only postherpetic neuralgia as a
reported complication. Importantly, no cases of breakthrough reac-
tivation (while on prophylaxis) were noted for patients while on
LD-ACV or after discontinuation. We previously reported a 2%
VZV reactivation with LD-ACV prophylaxis (n = 40) for one year
after auto-HCT [7]. The current data in a larger patient cohort
(n = 180) suggest that LD-ACV prophylaxis administered for
one year after auto-HCT would be sufficient to prevent VZV
reactivation.

The efficacy of LD-ACV prophylaxis when used for greater than
one-year postauto-HCT was also examined. In the subgroup of
patients who received greater than one year of LD-ACV, nei-
ther were any cases of VZV reactivations noted, nor were any
attributable adverse effects related to extended use of LD-ACV
reported. This suggests that the continued use of LD-ACV pro-
phylaxis beyond one-year post-HCT is probably safe and effective.
Interestingly, the 71 patients who received longer LD-ACV were
more likely to have received pre-HCT bortezomib/radiation ther-
apy and less likely to have achieved a complete remission after auto-
HCT, likely necessitating additional chemotherapy. It is possible
that more patients in this group required further systemic therapy,
thus being deemed “immunocompromised” and necessitating con-
tinued VZV prophylaxis.

This study was limited by its retrospective nature. Data regard-
ing VZV incidence were collected via retrospective chart review
and, therefore, patients with reactivations who were not recorded
in the hospital database may not have been captured. VZV serolo-
gies were not collected in patients prior to transplant, therefore the
assumption of zoster reactivation rather than primary infection was
assumed due to the high prevalence of positive VZV serology in
the population. Notwithstanding these limitations, in conclusion,
this study confirms the effectiveness of LD-ACV defined as oral
acyclovir 400 mg BID or valacyclovir 500 mg daily for prevention
of VZV reactivation in auto-HCT recipients. The prophylactic LD-
ACV was effective in those requiring extended duration prophy-
laxis with no breakthrough reactivations noted.
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