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ABSTRACT

Introduction: There are no real-world data on
antiviral prophylaxis (AP) duration and risk of
herpes zoster (HZ) given AP duration in patients
receiving autologous hematopoietic stem cell
transplants (auto-HSCT). The objectives of this
study are to describe the duration of AP and to
compare incidence of HZ by AP duration in
auto-HSCT patients.
Methods: This is a retrospective, observational
database (Marketscan�) study. This study
included patients C18 years old who had
auto-HSCT during 2009–2013, had chemother-
apy within 60 days prior to auto-HSCT (latest

chemotherapy date within the 60 days was the
study enrollment date), and had continuous
health plan enrollment for at least 365 days
before and after the study enrollment date. AP
duration was the sum of days supply of all AP
prescriptions from 30 days before to 365 days
after the study enrollment date. Patients were
followed from the study enrollment date to the
end of continuous health plan enrollment,
death, or December 31, 2014 to assess HZ inci-
dence. The Cox proportional hazards model was
used to examine the association between the
risk of HZ and AP duration.
Results: This study identified 1959 eligible
auto-HSCT patients, of whom 93.0% were pre-
scribed AP. Average AP duration was 220 days
(SD = 122), while 200 (11%) patients had AP for
C1 year. HZ incidence was 42.4/1000 per-
son-years (PY) (95% CI 36.5, 49.0) for the
overall auto-HSCT cohort. Among patients who
received AP, duration of AP prescriptions and
HZ incidence were inversely related. Compared
with patients who were on AP for 1–89 days,
patients with AP duration of 180–269 days
[hazard ratio (HR) = 0.576, p = 0.019],
270–359 days (HR = 0.594, p = 0.023), and
C360 days (HR = 0.309, p\0.001) had signifi-
cantly lower risk of HZ.
Conclusion: Auto-HSCT patients are at
increased risk for HZ, even when prescribed AP.
A safe and effective vaccine against HZ for
auto-HSCT patients could be a useful adjunctive
prevention strategy.
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INTRODUCTION

Herpes zoster (HZ), or shingles, is a cutaneous
disease caused by the reactivation of latent
varicella zoster virus (VZV) from dorsal root or
cranial nerve ganglia, which is present due to
primary infection with varicella, or chicken pox
[1]. Nearly one in every three individuals will
develop HZ in his or her lifetime, with approx-
imately 1 million cases occurring each year in
the United States [2, 3]. Postherpetic neuralgia is
a commonly reported complication [4–6],
which is a chronic neuropathic pain syndrome
caused by peripheral sensory nerve damage and
altered central nervous system signal process-
ing. Postherpetic neuralgia can be severe and
debilitating, and can persist 90 or more days
after rash onset caused by HZ. Other severe
complications of HZ include encephalitis,
myelitis, cranial- and peripheral-nerve palsies,
and a syndrome of delayed contralateral hemi-
paresis [6].

HZ is more common and often more com-
plicated, and even life-threatening, in
immunocompromised persons [7]. The condi-
tioning chemotherapy prior to autologous
hematopoietic stem cell transplants
(auto-HSCT) targeting underlying malignancies
causes immunosuppression, which increases
patients’ risk of HZ. Within the first 12 months
of post-transplantation, HZ occurs in approxi-
mately 17–50% of patients receiving allogeneic
hematopoietic stem cell transplants and
16–28% of patients receiving auto-HSCT [8, 9].
The incidence of HZ among auto-HSCT patients
is 100–200/1000 person-years (PY) [9, 10] com-
pared to 4/1000 PY in the general population
[11]. Complications of HZ in auto-HSCT
patients include postherpetic neuralgia, bacte-
rial superinfection, hepatic disease, severe pain,
motor weakness, neurologic dysfunction, and
death [9].

Immunocompromised patients are more
likely to get hospitalized [11]. Among those

people who get hospitalized for HZ, about 30%
of them are immunocompromised [11]. A
recent study estimated that 96 HZ patients died
each year in the United States; almost all deaths
occurring in older adults or immunocompro-
mised persons [11, 12].

Prophylactic antiviral therapies, such as
acyclovir, valacyclovir, valganciclovir, or fam-
ciclovir, may prevent HZ infections in
immunocompromised patients. Several studies
have demonstrated the effectiveness of antiviral
agents in preventing HZ among immunocom-
promised persons [13–15]. In 2000, the Centers
for Disease Control and Prevention (CDC) did
not recommend extended AP to prevent HZ in
auto-HSCT patients in consideration of
increased risk of HZ after discontinuation of AP
[16, 17]. However, a study by Erard et al. sup-
ported continuing AP in the post-HSCT popu-
lation for up to 1 year without evidence of
increased HZ risk [18]. In 2009, CDC recom-
mended AP for 1 year in auto-HSCT patients
[19]. And in 2012, the National Comprehensive
Cancer Network guidelines recommended AP
for at least 30 days to 1 year for auto-HSCT
patients [20]. Prophylaxis guidelines in Europe
differ from those in the United States. In 2008,
the proceedings of the Second European Con-
ference on Infections in Leukemia (ECIL) noted
that routine antiviral prophylaxis of auto-HSCT
patients was controversial [21]. In a 2015 update
of the Guidelines of the Infectious Diseases
Working Party (AGIHO) of the German Society
for Hematology and Medical Oncology
(DGHO), routine prophylaxis with acyclovir or
valacyclovir for the prevention of VZV reacti-
vation was not recommended, but an individ-
ualized approach to prophylaxis was suggested
[20].

There are no comprehensive real-world data
on the duration of AP use or the risk of HZ by
the duration of AP use in auto-HSCT patients in
the United States. Therefore, the objectives of
this study were to describe the duration of AP
prescriptions and to compare the incidence of
HZ by the duration of AP prescriptions in
auto-HSCT patients. Data from a large health
claims database were analyzed, which has the
advantage of capturing both the auto-HSCT
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procedure and AP prescriptions filled in real-
world settings.

METHODS

Study Design and Data Source

This was a retrospective observational study
conducted in 2016. Two Truven Health Mar-
ketScan� databases were used: (1) the Com-
mercial Claims and Encounters database and (2)
the Medicare Supplemental and Coordination
of Benefits database. Truven Health provides
healthcare data, analytics, and consulting ser-
vices for improving business and clinical out-
comes. The commercial database represents
approximately 100 employer-sponsored private
health plans with coverage of approximately 45
million members. The Medicare Supplemental
is a database of approximately 4.2 million
retirees covered by their previous employers.
Both databases record patient demographic
data, health plan information, medical diagno-
sis/procedure codes, prescriptions, and cost
data. Each member in the datasets has a unique
identifier that can be used to track patient
across the sites of service and providers, and
over time. Although we do not have a visibility
to what parts of Medicare (Part A, B, C and/or D)
a person is enrolled in the Medicare Supple-
mental database, the database contains the full
healthcare information (inpatient, outpatient
and pharmacy) of a retiree from both Medicare
and the employer-sponsored supplemental
plans. Institutional review board approval was
not obtained because this study was an analysis
of de-identified secondary data.

Study Subjects

Auto-HSCT patients were identified by proce-
dure codes: current procedural terminology 4th
edition (CPT4) codes and International Classi-
fication of Diseases, 9th revision, clinical mod-
ification (ICD-9-CM) codes. Subjects were
included in this study if they: (1) had
auto-HSCT procedure (CPT4 = 38241 or
ICD-9-CM = 41.01, 41.04, 41.07, 41.09) during

2009–2013; (2) had chemotherapy (see Appen-
dix 1 for codes to identify chemotherapy)
within 60 days prior to the auto-HSCT proce-
dure (in order to identify an uniform and con-
sistent cohort of cancer patients undergoing
induction of chemotherapy prior to the
auto-HSCT procedure); the latest chemotherapy
date within the 60 days prior to the auto-HSCT
procedure was defined as the study enrollment
date; (3) were at least 18 years old in the year of
the study enrollment date; or (4) were contin-
uously enrolled in a health plan (no gap
[45 days) for at least 1 year before and after the
study enrollment date. Patients who died
within 1 year after the study enrollment date
were kept in the study cohort. Subjects were
excluded if they (1) received zoster vaccine
(CPT4 = 90736 or National Drug Code
(NDC) = 00006-4963-00, 00006-4963-41, or
54868-5703-00) during 1 year before or after the
study enrollment date; (2) had diagnosis of HSV
(herpes simplex virus, ICD-9-CM = 054.xx) or
CMV (cytomegaloviral disease, ICD-9-CM
= 078.5) during 1 year before or after the study
enrollment date as antivirals can be prescribed
to prevent or treat these conditions; (3) had
diagnosis of HZ (ICD-9-CM = 053.xx) during
1 year before the study enrollment date; or (4)
had a diagnosis of HZ during 7 days before or
after the first AP prescription. For these patients,
AP may not be prophylaxis for HZ but treatment
for HZ.

Study Variable Measurements

AP Duration
Four AP drugs, acyclovir, valacyclovir, valgan-
ciclovir, and famciclovir, were included in this
study. Patients were observed from 1 month
before until 1 year after the study enrollment
date for AP drug prescriptions. Duration of AP
use was measured by total number of days
supply for all filled and refilled prescriptions of
all AP drugs during the observation period.

HZ Incidence
Every eligible patient was followed from the
study enrollment date to the end of continuous
health plan enrollment, death or December 31,
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2014, whichever was the earliest to determine
whether he/she developed HZ. HZ was identi-
fied by ICD-9-CM diagnosis codes (053.xx).
Medically attended HZ incidence was measured
as the number of HZ cases per 1000 PY. In
addition to the overall medically attended HZ
incidence in the auto-HSCT cohort, HZ inci-
dence was stratified by the duration of AP pre-
scriptions: no AP, 1–89 days, 90–179 days,
180–269 days, 270–359 days, and C360 days.

Other Variables
The cohort baseline characteristics were descri-
bed by age, gender, geographic region of resi-
dence (Northeast, South, Midwest, West,
Unknown), health plan type [Health Mainte-
nance Organization (HMO), Exclusive/Preferred
Provider Organization (EPO/PPO), point of ser-
vice (POS), comprehensive, high-deductible
health plan (HDHP)/consumer-driven health
plan (CDHP), Unknown], and comorbidities
identified by ICD-9-CM diagnosis codes during
the 1 year prior to the study enrollment date:
myocardial infarction, congestive heart failure,
peripheral vascular disease, cerebrovascular dis-
ease, dementia, chronic pulmonary disease,
zsthma, rheumatologic disease, peptic ulcer
disease, liver disease, diabetes, hemiplegia or
paraplegia, renal disease, and HIV/AIDS. See
Appendix 2 for codes to identify comorbidities.

Statistical Analysis

This study was primarily a descriptive analysis.
Descriptive statistics such as frequencies and
percentages for categorical variables (e.g., gen-
der, geographic region of residence, health plan
type, and comorbidities) and mean [standard
deviation (SD)] for continuous variables (e.g.,
age) were used to describe the characteristics of
the auto-HSCT patients. HZ incidence (rate) was
reported for the overall auto-HSCT cohort and
by the duration of AP prescriptions. Poisson
regression was used to estimate the 95% confi-
dence interval (CI) of the HZ incidences. The
association between risk of HZ and AP duration
was examined by the Cox proportional hazards
model after controlling for age, gender, comor-
bidities, AP drugs, and AP daily dosage. All

statistical analyses were performed using SAS
v.9.3 (SAS Institute, Cary, NC, USA).

RESULTS

After the inclusion and exclusion criteria were
applied, a total of 1959 eligible auto-HSCT
patients were identified (Table 1). Mean age was
55.5 years (SD = 11.2); 60.0% were male
(Table 2). Approximately 37.9%, 29.2%, 16.7%
and 15.5% of the subjects resided in the South,
North Central, West, and Northeast regions of
the United States (US), respectively. Most of the
study subjects had insurance coverage that was
described as EPO/PPO (55.8%) with HMO,
comprehensive, POS, HDHP/CDHP constituting

Table 1 Cohort construction

Inclusion/exclusion criteria Number of
subjects

Had auto-HSCT procedure during

2009–2013

7213

Had chemotherapy during 60 days prior

to auto-HSCT procedure

5790

Age C 18 years old 5515

Continuously enrolled in a health plan

for at least 1 year before and after the

study enrollment date

2185

Did not receive zoster vaccine during

1 year before or after the study

enrollment date

2167

Did not have diagnosis of HSV or CMV

during 1 year before or after the study

enrollment date

2063

Did not have diagnosis of HZ during

1 year before the study enrollment date

1972

Did not have diagnosis of HZ during

7 days before or after the first AP

prescription

1959

Auto-HSCT autologous hematopoietic stem cell trans-
plants, HSV herpes simplex virus, CMV cytomegaloviral
disease, HZ herpes zoster, AP antiviral prophylaxis
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Table 2 Cohort characteristics

Variable Value Number of subjects (%)

Age Mean (SD) 55.5 (11.2)

Median (range) 58 (18–79)

Gender Female 784 (40.0%)

Male 1175 (60.0%)

Geographic region of residence North central 573 (29.2%)

Northeast 304 (15.5%)

West 328 (16.7%)

South 743 (37.9%)

Unknown 11 (0.6%)

Health plan typea HMO 307 (15.7%)

EPO/PPO 1094 (55.8%)

POS 177 (9.0%)

Comprehensive 210 (10.7%)

HDHP/CDHP 151 (7.7%)

Unknown 20 (1.0%)

Comorbidities Chronic pulmonary disease 487 (24.9%)

Renal disease 427 (21.8%)

Diabetes 345 (17.6%)

Liver disease 201 (10.3%)

Peripheral vascular disease 145 (7.4%)

Asthma 130 (6.6%)

Congestive heart failure 125 (6.4%)

Cerebrovascular disease 99 (5.1%)

History of myocardial infarction 63 (3.2%)

Rheumatologic disease 43 (2.2%)

Peptic ulcer disease 34 (1.7%)

Hemiplegia or paraplegia 18 (0.9%)

HIV/AIDS 9 (0.5%)

Dementia 3 (0.2%)

a HMO health maintenance organization, EPO exclusive provider organization, PPO preferred provider organization, POS
point of service, HDHP high-deductible health plan, CDHP consumer-driven health plan
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15.7%, 10.7%, 9.0%, 7.7%, respectively. The
most common comorbidities were chronic pul-
monary disease (24.9%), followed by renal dis-
ease (21.8%), diabetes (17.6%), and liver disease
(10.3%).

A total of 1821 (93.0%) patients were pre-
scribed AP. Among those patients who received
AP, acyclovir was the most common agent
(78.1%), followed by valacyclovir (20.4%),
famciclovir (1.4%), and valganciclovir (0.1%)
(Table 3). The most common dosage prescribed
was 601–800 mg (45.4%) of AP daily, followed
by [1000 mg (24.1%), 401–600 mg (13.7%),
201–400 mg (7.0%), 801–1000 mg (6.8%), and
B200 mg (3.1%). The average duration of AP

prescription was 220 days (SD = 122). Only 200
(11.0%) patients had AP for C1 year. The per-
centage of patients who had AP for C6 months
increased from 2009 (54.2%) to 2013 (69.0%)
(Table 4).

Figure 1 shows that almost 80% of the
auto-HSCT patients had AP prescriptions during
60–90 days after the study enrollment date.
However, by 1 year after the study enrollment
date, only approximately 15% of the auto-HSCT
patients had AP prescriptions.

HZ incidence was 42.4/1000 PY (95% CI
36.5, 49.0) for the overall auto-HSCT cohort
(Fig. 2). For those patients who did not have
AP prescriptions during the first year after the
auto-HSCT procedure, HZ incidence was 41.3/
1000 PY (95% CI 21.3, 72.1). For those
patients who had AP prescriptions during the
first year after the auto-HSCT procedure, HZ
incidence ranged from 61.8/1000 PY (95% CI
44.7, 81.5) for patients with AP duration of
1–89 days to 22.6/1000 PY (95% CI 13.8,
33.6) for patients with AP duration of
C360 days.

Table 5 suggests that, for those patients who
had AP prescriptions during the first year after
the auto-HSCT procedure, the risk of HZ
decreases as the duration of AP prescriptions
increases after controlling for age, gender,
comorbidities, AP drugs, and AP daily dosage.
Comparing with patients who had AP prescrip-
tions of 1–89 days, patients with AP duration of
180–269 days [hazard ratio (HR) = 0.576,
p = 0.019], 270–359 days (HR = 0.594,
p = 0.023), and C360 days (HR = 0.309,

Table 3 AP drugs and duration

Variable Value Number of subjects (%)

Receiving AP Yes 1821 (93.0%)

No 138 (7.0%)

AP drugsa Acyclovir 1422 (78.1%)

Famciclovir 26 (1.4%)

Valacyclovir 371 (20.4%)

Valganciclovir 2 (0.1%)

AP dosages B200 mg 56 (3.1%)

201–400 mg 127 (7.0%)

401–600 mg 249 (13.7%)

601–800 mg 827 (45.4%)

801–1000 mg 124 (6.8%)

[1000 mg 438 (24.1%)

AP durationa Mean (SD) 220 days (122 days)

Median (range) 210 days (1–395 days)

1–89 days 419 (23.0%)

90–179 days 359 (19.7%)

180–269 days 330 (18.1%)

270–359 days 513 (28.2%)

C360 days 200 (11.0%)

AP antiviral prophylaxis
a AP drugs, AP dosages, and AP durations are only for
those 1821 patients who received AP

Table 4 Percentage of patients with AP duration\ and
C180 days by year 2009–2013

Year n <180 days (%) ‡180 days (%)

2009 261 45.8 54.2

2010 332 38.0 62.0

2011 450 38.4 61.6

2012 413 32.5 67.5

2013 365 31.0 69.0

Total 1821 36.6 63.4
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p\0.001) were significantly less likely to
develop HZ. The risk of HZ increased as age
increased (HR = 1.016, p = 0.038). Male patients
had significantly lower risk of HZ than female
patients (HR = 0.644, p = 0.005). Among the
comorbidities, patients with a history of

myocardial infarction had significantly higher
risk of HZ than patients without a history of
myocardial infarction (HR = 2.019, p = 0.038).
The other comorbidities, AP drugs, and AP
dosages were not found to be associated with
the risk of HZ.

Fig. 1 Percentage of patients on AP from 30 days before until 1 year after the study enrollment date

Fig. 2 HZ incidence by AP duration in auto-HSCT patients, 2009–2013
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Table 5 Association between risk of HZ and AP duration in auto-HSCT patients who received AP

Variable Value Hazard ratio 95% CI p Value

AP duration 1–89 days Reference

90–179 days 0.755 0.483, 1.182 0.220

180–269 days 0.576 0.364, 0.913 0.019*

270–359 days 0.594 0.380, 0.929 0.023*

C360 days 0.309 0.179, 0.533 \0.001*

Age Age 1.016 1.001, 1.030 0.038*

Gender Female Reference

Male 0.644 0.473, 0.878 0.005*

Comorbidities History of myocardial infarction 2.019 1.041, 3.917 0.038*

Hemiplegia or paraplegia 1.761 0.422, 7.350 0.438

Asthma 1.662 0.966, 2.862 0.067

Liver disease 1.326 0.841, 2.093 0.225

Congestive heart failure 1.282 0.710, 2.316 0.410

Rheumatologic disease 1.239 0.493, 3.115 0.648

Renal disease 1.143 0.788, 1.659 0.481

Chronic pulmonary disease 0.924 0.636, 1.343 0.680

Cerebrovascular disease 0.887 0.431, 1.824 0.744

Diabetes 0.840 0.549, 1.286 0.422

Peptic ulcer disease 0.733 0.177, 3.037 0.668

Peripheral vascular disease 0.519 0.240, 1.123 0.096

AP drugs Acyclovir Reference

Famciclovir 1.146 0.382, 3.436 0.808

Valacyclovir 0.900 0.436, 1.857 0.776

AP dosages B200 mg Reference

201–400 mg 1.109 0.409, 3.005 0.839

401–600 mg 1.401 0.497, 3.947 0.523

601–800 mg 0.949 0.406, 2.219 0.904

801–1000 mg 0.794 0.251, 2.508 0.694

[1000 mg 1.062 0.446, 2.530 0.892

* Significant at p = 0.05
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DISCUSSION

This is the first study to use comprehensive
real-world data to describe the duration of AP
prescriptions and the risk of HZ by the duration
of AP prescriptions in patients receiving
auto-HSCT procedure. This study found that the
majority (93.0%) of auto-HSCT patients
received AP prescriptions during the first year
after the auto-HSCT procedure. For patients
with AP prescriptions, the average duration of
AP was 220 days (SD = 122 days); only 11.0% of
these patients had an AP duration of at least
1 year. This study found that the percentage of
patients with AP duration C6 months increased
over the study period 2009–2013, which reflects
the CDC’s recommendation for extending AP to
1 year in auto-HSCT patients in 2009. For
auto-HSCT patients with AP prescriptions,
duration of AP prescriptions and incidence of
HZ were inversely related: patients with AP
prescription duration of greater than 1 year had
approximately one-third the risk of HZ when
compared to those with AP prescription dura-
tion of less than 3 months.

The inverse relationship between duration of
AP prescriptions and incidence of HZ have also
been found in other studies. Truong et al. [23]
carried out a retrospective chart review study
among 129 patients undergoing auto-HSCT
between January 1, 2004 and January 31, 2010
to analyze rates of VZV reactivation in three
different cohorts according to the length of VZV
prophylaxis: (1) prophylaxis until neutrophil
recovery to C500/lL (n = 77), (2) prophylaxis
for 6 months (n = 12), or (3) 12 months (n = 40)
after auto-HSCT procedure. They found that a
significant reduction in rates of VZV reactiva-
tion with extended 12-month antiviral pro-
phylaxis (2%) compared to the neutrophil
recovery (14%) (p = 0.04). VZV reactivation rate
in the 6-month prophylaxis group was 17%, but
did not reach statistical significance due to
small numbers. Kawamura et al. [24] retrospec-
tively reviewed the clinical charts of 105
patients who underwent their first auto-HSCT
between September 2007 and June 2014.
Patients were divided into three groups accord-
ing to the timing at which acyclovir prophylaxis

was stopped after auto-HSCT: at engraftment,
between engraftment and 1 year after
auto-HSCT, and later than 1 year. The cumula-
tive incidence of VZV disease was 25.8%, 7.7%,
and 0.0% at 1 year, respectively.

This study found that 138 (7.0%) of the
auto-HSCT patients did not have AP prescrip-
tions during the first year after the auto-HSCT
procedure. The risk of HZ among these patients
appeared lower than those patients who had AP
prescriptions less than 6 months and similar to
those patients who had AP prescriptions
between 6 months and 1 year. Patients who did
not have AP prescriptions may be at lower per-
ceived risk of HZ. For example, these patients
may be VZV-seronegative or without a history
of VZV infection or may have had a less
immunosuppressive conditioning regimen.
Further research is needed in this regard.

HZ incidence in the general population is
4/1000 PY [3]. In this study, even in those
patients who received AP for more than 1 year,
HZ incidence rate was 22.6/1000 PY (95% CI
13.8, 33.6), demonstrating the increased HZ risk
in auto-HSCT patients even with AP prescrip-
tions. This estimate was similar to Truong et al.
[23] who found the rate of VZV reactivation
with extended 12-month antiviral prophylaxis
was 2% or 20/1000. It is not known whether
patients took their antiviral medication or only
filled their prescriptions. However, given the
dose–response effect seen with HZ incidence
and days supply of AP prescriptions, we assume
that at least some auto-HSCT patients were
compliant.

Consistent with previous studies [25–27], our
study found that younger and male patients
had a lower risk of HZ than older and female
patients, respectively. Johnson et al. [23] found
that HZ incidence monotonically increased
with age from 0.86 (95% CI 0.84–0.88) for those
aged B19 –12.78 (95% CI 12.49–13.07) for
patients C80 years, as well as a lower HZ inci-
dence in men compared to women (3.66%, 95%
CI 3.62–3.69 vs. 5.25%, 95% CI 5.21–5.29)
across all age groups. Our study also found that
patients with a history of myocardial infarction
had a significantly higher risk of HZ than
patients who did not have a history of
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myocardial infarction. Further research is nee-
ded in this regard.

Limitations

Several limitations inherent to administrative
claims data apply to this study. First, AP drugs that
were not submitted for insurance reimbursement
or received outside the network will not be cap-
tured. Furthermore, the study cohort consists of a
US privately insured population, and therefore
generalization may not be made beyond this
population. Third, AP duration was measured by
days supply recorded in pharmacy claims data,
which may be underestimated if patients received
AP during hospitalization. AP prescription fills
and refills were taken as a surrogate for AP use in
this study under the assumption that if patients
received an AP prescription, they took the medi-
cine. Fourth, this study only assessed medically
attended HZ. If a patient developed HZbut didnot
see a doctor, he/she cannot be observed in the
claims databases. In this case, HZ incidence may
be underestimated. Also, HZ was based only on
medical claims database information without any
medical record review. Additionally, this study
was not able to determine if patients were tested
for VZV because laboratory data cannot be acces-
sed. This is likely to result in some misclassifica-
tion. Fifth, other confounding variables such as
additional immunosuppression might increase
the risk of HZ during the period after auto-HSCT
procedure. With observational databases, this
study was not able to control these confounding
variables when examining the association
between risk of HZ and AP duration. Finally, this
study required patients to have at least 1 year of
health plan continuous enrollment after the
study enrollment date in order to examine AP use
during that year. Patients who disenrolled may
differ from those patients who are continuously
enrolled. Non-adherence to AP prescription could
be due to many reasons and maybe medically
appropriate.

CONCLUSIONS

Auto-HSCT patients are at increased risk for HZ,
even when prescribed AP. A substantial portion

of auto-HSCT patients are provided with AP
prescriptions for less than 1 year, increasing
their risk of HZ and its complications. Even in
those patients who received AP prescriptions for
more than 1 year, the HZ incidence rate was five
times that of the general population. Given the
residual risk of HZ with the recommended use
of antiviral prophylaxis for 1 year, and the more
severe HZ complications in patients with
auto-HSCT, a safe and effective vaccine against
HZ in auto-HSCT patients could be a useful
adjunctive prevention strategy.
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