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SHORT REPORT
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ABSTRACT
Herpes zoster (shingles) is a painful condition resulting from reactivation of latent varicella zoster virus (VZV).
The Australian National Shingles Vaccination Program (commenced November 2016) provides free herpes
zoster vaccination for eligible adults aged 70 years, with a 5-year catch-up program (until October 2021) for
adults aged 71–79 years. Patterns and impact of the program were evaluated by analysis of vaccine
distribution and delivery data and specific antiviral prescription data from the Pharmaceutical Benefits
Scheme. During the first 2 years, uptake of funded live attenuated shingles vaccine ZOSTAVAX® (Zoster
Virus Vaccine Live; ZVL) was high across the ongoing and catch-up programs. Before program implementa-
tion (2006–2016), herpes zoster coded antiviral prescription rates increased by 2.2% per year (95% CI: 1.5, 2.9)
in the 70–79 years age group. In the two years since program launch, herpes zoster antiviral prescription
rates declined substantially in this age group, by an average of 13.6% per year (95% CI: 1.5, 24.2). These
results indicate that the National Shingles Vaccination Program has been highly successful in vaccinating
a considerable proportion of Australian adults aged 70–79 years against herpes zoster and suggest that
vaccine uptake was associated with decreased incidence of herpes zoster.
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Introduction

Herpes zoster (shingles) is a painful condition usually char-
acterized by an erythematous papulovesicular rash in
a unilateral dermatomal distribution in immunocompetent
individuals.1,2 Herpes zoster results from reactivation of latent
neuronal varicella zoster virus (VZV).1,2 The incidence of
herpes zoster increases with age owing to a progressive
decline in virus-specific cell-mediated immunity, leading to
VZV reactivation.1,2 In Australia, according to data from the
BEACH (Bettering the Evaluation And Care of Health) data-
base, there were an estimated 5.6 cases per 1,000 population
per year (all ages) over the period 2006–2013, with an esti-
mated 13.7, 15.3, and 19.9 cases per 1,000 population in the
60–69 years, 70–79 years, and ≥80 years age groups,
respectively.3 Older individuals are also more likely to develop
complications from herpes zoster, including the debilitating
condition of postherpetic neuralgia (PHN; defined as pain
lasting more than 3 months after the onset of rash).1,2 One
in five patients aged over 50 years with herpes zoster will
continue to report pain 6 months after the onset of rash
despite adequate antiviral therapy.4 Although less common,
increased risk of stroke and other cardiovascular events is also

reported following an episode of herpes zoster.5-8 The eco-
nomic burden of herpes zoster and PHN is high in Australia,
with estimated annual costs to the healthcare system of
approximately AUD 33 million in 2006 for people aged
50 years and older.9

The herpes zoster vaccine ZOSTAVAX® (ZVL) is a live
attenuated vaccine containing the Oka/Merck strain of VZV,
the same strain used in the childhood VZV vaccine against
chickenpox, but the amount of virus antigen is approximately
14 times greater.1,10 The Shingles Prevention Study,
a randomized, double-blind, placebo-controlled study con-
ducted in 38,546 adults aged ≥60 years, showed that ZVL
significantly reduced the incidence of both herpes zoster and
PHN and also reduced the severity of herpes zoster in those
who did develop the disease.10 Over a median follow-up of
3.1 years, vaccine efficacy (VE) against herpes zoster and PHN
was 51% and 67%, respectively, and the burden of illness
associated with herpes zoster was reduced by 61%.10 VE
against herpes zoster was lower in older participants, being
64% in participants aged 60–69 years, 41% in participants
aged 70–79 years, and 18% in participants aged ≥80 years.11

The Long Term Persistence Substudy, which followed
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a cohort of vaccine recipients from the Shingles Prevention
Study for up to 11 years post-vaccination, showed declining
efficacy but statistically significant VE against herpes zoster
persisting through year 8 post-vaccination.12 Subsequent
cohort studies have also shown declining effectiveness against
the incidence of herpes zoster13 but a slower decline against
PHN14 at 8 years.

In Australia, ZVL is currently indicated for (1) prevention of
herpes zoster in individuals 50 years of age and older, and (2)
prevention of PHN and reduction of acute and chronic zoster-
associated pain in individuals 60 years of age and older.15 The
Australian National Shingles Vaccination Program, which
started on November 1, 2016, provides free herpes zoster vacci-
nation for eligible adults aged 70 years, with a 5-year catch-up
program until October 31, 2021 for adults aged 71–79 years,
under the National Immunization Program (NIP).16 The
70–79 years age group was chosen as the age group likely to
receive the greatest benefit from protection against herpes zoster,
taking into account the age-specific incidence of herpes zoster
and PHN, the decreasing VE with age, the duration of protection
provided by the vaccine, and overall cost-effectiveness.16 The
vaccine is also available on the private market for individuals
outside the funded age group and aged over 50 years.

The aim of this report was to evaluate the patterns of ZVL
vaccination and the impact of the National Shingles
Vaccination Program in Australia since its launch on
November 1, 2016. The data shown here offers an interesting
comparison to ZVL uptake in the United Kingdom and
United States of America.

Materials and methods

ZVL vaccination patterns

The maximum uptake of ZVL in adults aged 70–79 years for
the period from October 2016 to December 2018 was esti-
mated from (1) the number of ZVL doses provided by Seqirus
(Australia) Pty Ltd (distributor for Merck, Sharp & Dohme
(Australia) Pty Ltd) to the Australian Department of Health
for distribution to general practitioner (GP) practices, and (2)
the eligible population based on Australian Bureau of
Statistics data for this age group.17

Vaccination patterns in adults aged 70–79 years who
received ZVL between April 2015 and September 2019 were
analyzed using SmartVax® data. The SmartVax system (devel-
oped by Ian Peters of DataVation and Dr Alan Leeb) uses
short message service (SMS) and smartphone technology to
monitor vaccine safety using immunization data extracted
from general practice software.18 The SmartVax system col-
lects data on patients receiving any vaccine from a subset of
GP practices in Australia. At the end of 2018, the active
population (≥3 visits in the past 2 years) from the GP prac-
tices participating in the SmartVax system constituted 5.5% of
the Australian population, ranging from 2.3% in Victoria to
16.3% in Western Australia (2.3–7.2% in the three largest
states by population [Victoria, NSW, and Queensland];
Supplementary Table 1).

Specific antiviral prescriptions for herpes zoster

In Australia, the Pharmaceutical Benefits Scheme (PBS) pro-
vides medicines to all Australian residents at a government-
subsidized price. The PBS Schedule lists three antiviral drugs
to be used exclusively for the treatment of acute herpes zoster
in immunocompetent patients: (1) aciclovir (PBS Item No.
01052 J); (2) famciclovir 250 mg (08002E); and (3) valaciclovir
(08064 K). These three drugs are restricted to use within
72 hours of the onset of zoster rash and therefore are repre-
sentative of incident herpes zoster cases. The PBS Schedule
also lists famciclovir 500 mg (8897 G); however, it is restricted
to use in immunocompromised patients. As ZVL is contra-
indicated in this population, famciclovir 500 mg was excluded
from the analyses.

Data on specific antiviral prescriptions for herpes zoster
were analyzed as a surrogate measure to obtain an early
indication of the impact of the vaccination program on the
incidence of herpes zoster in the target population (70–-
79 years age group).

Monthly age-specific data on antiviral prescriptions for
herpes zoster supplied to a 10% sample of the PBS claims
database between January 1, 2006 and December 31, 2018
were provided by the Department of Human Services and
extracted and analyzed by Dr Ben Waterhouse (Model
Solutions). Only naïve initiations (i.e., where the patient had
not previously received a prescription for the drug) were
included in the analyses to avoid use in patients with recur-
rent herpes zoster or use outside the PBS restriction that
specifies the treatment is to be administered within 72 hours
of the onset of rash.

PBS antiviral prescription data for herpes zoster were ana-
lyzed for the following age groups: (1) 60–69 years; (2)
70–79 years; and (3) ≥80 years. Moving annual totals, which
are the total number of prescriptions over the course of the
previous 12 months, were calculated by adding the number of
prescriptions from each new month to the previous
12 months’ total and subtracting the number of prescriptions
from the first month of the previous annual period.
Prescription rates were calculated by dividing by the
Australian population in each age group. Monthly population
data were interpolated from annual Australian Bureau of
Statistics estimated resident population data.17 Prescription
rates are presented per million population.

Age-specific trends in specific antiviral prescription rates
over time before introduction of the National Shingles
Vaccination Program were explored in the three age groups
using log-linear regression of the rate of antiviral prescrip-
tions per quarter, with the quarter number as the independent
variable and assuming normally distributed residuals on the
log scale. The log-linear regression and 95% prediction inter-
val were calculated for each age group using the quarters
before the start of the National Shingles Vaccination
Program, i.e., before and including Quarter 4 (Q4) 2016,
and then extrapolated to the eight subsequent quarters (Q1
2017 to Q4 2018) for which there were data available. The
extrapolated prescription rates were assumed to estimate the
expected antiviral prescription rates in the absence of
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vaccination. Once the log-linear regression, calculation of the
95% prediction interval, and extrapolation to the eight sub-
sequent quarters were complete on the log scale, the results
were transformed back to the prescription rate scale
per million population. Log-linear regression assuming nor-
mally distributed errors and corresponding 95% prediction
interval were used because the variability of the quarterly
frequency data exceeded that estimated by the Poisson
distribution.

To provide a quantitative assessment of the impact of the
National Shingles Vaccination Program, a segmented log-linear
regression was performed to explore age-specific trends in anti-
viral prescription rates in the three age groups after program
implementation. The second segment comprised data from the
first quarter in 2017 until the fourth quarter in 2018.

Results

ZVL vaccination patterns

From October 2016 to December 2018, 1.487 million doses of
ZVL were provided to the Department of Health for distribu-
tion to GP practices. The population for herpes zoster vacci-
nation (adults aged 70–79 years) during this period was
1.970 million. On that basis, the maximum possible vaccine
uptake in the eligible population was 75%.

During the same period, 125,000 doses were distributed on the
private market. If it is assumed that most of these doses were
provided to adults aged 60–69 years, a population of
2.450 million in Australia, this would represent an uptake of 5.1%.

The SmartVax system recorded a total of 33,004 ZVL
vaccinations across all indicated age groups between
April 2015 and September 2019. Between April 2015 and
September 2016, before commencement of the National
Shingles Vaccination Program, there were between one and
18 ZVL vaccinations recorded per month (Figure 1(a)), which
was indicative of very low use of the vaccine before com-
mencement of the funded program. From November 2016,
apart from two months, the number of ZVL vaccinations in
the SmartVax population increased to more than 500 per
month, with four peaks observed in November 2016,
May 2017, May 2018, and May 2019 (Figure 1(a)). The peak
in November 2016, with 2520 vaccinations recorded, corre-
sponded with the launch of the National Shingles Vaccination
Program on November 1, 2016. The three peaks in May 2017,
May 2018, and May 2019, with 1,832, 1,882, and 1,697 vacci-
nations recorded, respectively, coincided with peaks of influ-
enza vaccination (ZVL can be administered concurrently with
inactivated influenza vaccine15). While the most common age
for ZVL vaccination in the SmartVax system was 70 years
(10,030 adults), the majority of patients in the SmartVax
system received ZVL vaccination between the ages of 71 and
79 years (22,974 of 33,004 adults, 70%) as part of the catch-up
program (Figure 1(b)).

Analysis of antiviral prescriptions for herpes zoster

Between 2006 and 2016, there were overall increases in the rate
of PBS antiviral prescriptions specific for herpes zoster in each

of the three age groups (Figure 2(a)). Before the launch of the
National Shingles Vaccination Program on November 1, 2016,
the rates of antiviral prescriptions for herpes zoster in the
70–79 years and ≥80 years age groups were similar and higher
than in the 60–69 years age group. Following the launch of the
vaccination program, there was a marked decrease in the rates
of antiviral prescriptions for herpes zoster in the 70–79 years
age group, from 10,741 prescriptions per million population in
the 12 months to December 2016 to 7,565 prescriptions
per million population in the 12 months to December 2018.
Rates of antiviral prescriptions for herpes zoster in the
60–69 years age group remained relatively stable over this
period (Figure 2(a)). In the ≥80 years age group, which includes
participants aged 80–82 years who would have been eligible for
vaccination at the start of the National Shingles Vaccination
Program, rates of antiviral prescriptions for herpes zoster
decreased to a lesser extent than that observed in the
70–79 years age group.

Log-linear regression analysis estimated that between 2006
and 2016, the rate of antiviral prescriptions for herpes zoster
increased by 2.0% (95% confidence interval [CI]: 1.3, 2.6),
2.2% (95% CI: 1.5, 2.9) and 2.8% (95% CI: 2.2, 3.4) per year
in the 60–69 years, 70–79 years, and ≥80 years age groups,
respectively (Table 1). Following implementation of the
National Shingles Vaccination Program, in the eligible popu-
lation aged 70–79 years, the antiviral prescription rates
observed in the last seven quarters (corresponding to the
period April 2017 to December 2018) fell below the lower
limit of the 95% prediction interval and well below the extra-
polated line of best fit from the log-linear regression (Figure 2
(b)). This finding indicates that there was a substantial
decrease in the rates of antiviral prescriptions for herpes
zoster compared with predictions based on trends observed
before implementation of the vaccination program. In con-
trast, in the 60–69 years age group, not eligible for the funded
program, all observed antiviral prescription rates fell within
the 95% prediction intervals (Figure 2(b)). In the ≥80 years
age group, which includes participants aged 80–82 years who
would have been eligible for vaccination at the start of the
National Shingles Vaccination Program, the antiviral pre-
scription rates observed in four of the last eight quarters fell
on or below the lower limit of the prediction interval (Figure
2(b)). Additional analysis was conducted in the ≥82 years age
group, that is, excluding participants aged 80 or 81 years old
who would have been eligible for vaccination at the start of
the program. In the ≥82 years age group, all observed antiviral
prescription rates fell within the 95% prediction intervals
(Supplementary Figure 1).

The above findings were confirmed by segmented log-linear
regression, which estimated that in the two years since program
launch, herpes zoster antiviral prescription rates declined sig-
nificantly by an average of 13.6% per year (95% CI: 1.5, 24.2) in
the eligible population aged 70–79 years. In contrast, no sig-
nificant trends were observed for the other age groups (Table 1).

Discussion

The burden of disease from herpes zoster is considerable and
rising as the population ages. Treatment of acute herpes zoster
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with antiviral drugs ameliorates the severity and duration of
the disease, but a considerable impact remains on the patient’s
quality of life. Vaccine prevention of herpes zoster is therefore
the best strategy to help reduce the burden of the disease. ZVL
is the first vaccine for herpes zoster and the first new vaccine
for older people listed on the Australian NIP for over 20 years.
We report here the first evaluation of the impact of the
National Shingles Vaccination Program on the incidence of
herpes zoster in Australia. The current analyses suggest good

uptake of the vaccine in adults aged 70–79 years since the
launch of the program on November 1, 2016; this is associated
with a marked decrease in antiviral prescriptions for herpes
zoster (a surrogate for the incidence of herpes zoster) in the
70–79 years age group that was not observed in the
60–69 years age group and was observed to a lesser extent
in the ≥80 years age group, which includes participants aged
80–82 years who would have been eligible for vaccination at
the start of the National Shingles Vaccination Program. These

Figure 1. SmartVax ZVL vaccination data. (a) Monthly number of ZVL vaccinations from April 2015 to September 2019. Before commencement of the National
Shingles Vaccination Program, between April 2015 and September 2016, between one and 18 doses were recorded per month, which are not discernible in the
figure. (b) Number of ZVL vaccinations by age from April 2015 to September 2019.
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data support the effectiveness of ZVL to reduce the incidence
of herpes zoster in the target population.

On the basis of the number of doses of ZVL distributed
during the first 2 years of the Australian National Shingles
Vaccination Program, the maximum possible uptake in the
target population was estimated to be 75%. However, we note
that this calculation does not account for doses held in stock,
expired doses, and/or wastage, and thus is likely an over-
estimate of the true vaccine coverage. Using the Australian
Immunization Register (AIR), the National Center for
Immunization Research and Surveillance (NCIRS) estimated
coverage in Australia of 33.9% in 70-year-old adults and

25.8% in adults aged 71–79 years from November 1, 2016 to
March 31, 2018.16 During this period, 1,370,395 doses of ZVL
were distributed under the NIP, but only 489,605 doses were
reported in the AIR, indicating substantive underreporting of
the administration of the vaccine. In addition, data from the
Department of Health (Australia) suggest that vaccine
wastage, due in part to cold chain deviations, is approximately
10%.19 Given these assumptions, the actual coverage of ZVL
in Australia is therefore likely to be estimated at 60–65%,
below the maximum uptake of 75% reported here, but well
above the coverage of 33.9%/25.8% reported by NCIRS. This
estimate is in line with that reported in the United Kingdom,

Figure 2. Rates of PBS antiviral prescriptions for herpes zoster over time in the 60–69 years, 70–79 years, and ≥80 years age groups (per million population). (a) Age-
specific rates of PBS antiviral prescriptions for herpes zoster are presented as moving annual totals per million population. (b) Age-specific trends in rates of PBS
antiviral prescriptions for herpes zoster over time before the introduction of the National Shingles Vaccination Program were analyzed using log-linear regression.
Estimated rates per million population are presented in bold dash-dot lines (− ∙ −), with 95% prediction intervals in dashed-triple dot lines (− ∙∙∙ −). Observed
quarterly rates of PBS antiviral prescriptions for herpes zoster per million population are presented as individual data points (●). Vertical dashed line indicates the
start of the National Shingles Vaccination Program.
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which also has a publicly funded herpes zoster vaccination
program, and where herpes zoster vaccine coverage was
reported to be 63%, 61%, and 58% in three routine cohorts
(adults aged 70 years) and 60%, 58%, 59%, and 61% in four
catch-up cohorts (adults aged 78 or 79 years) during the first
3 years of a herpes zoster vaccination program (2013–2016).20

In contrast, in the United States, which does not have
a publicly funded herpes zoster vaccination program, rela-
tively low but rising levels of live herpes zoster vaccine cover-
age have been reported in adults aged ≥60 years, increasing
from 1.3% in 2007 to 19.5% in 201321 and reaching 33.4% in
2016.22 Factors such as the cost of the vaccine and complex
methods for reimbursement have been reported as financial
barriers to the uptake of the herpes zoster vaccine in the
United States.2,23-25 The private market data reported here
show that although the herpes zoster vaccine is available on
the private market for individuals outside the funded age
group in Australia, it is not taken up in great numbers (5%).
Similarly, SmartVax data show very low uptake of the vaccine
in the 70–79 years age group on the private market before
implementation of the National Shingles Vaccination
Program. In addition, while early shortages of the vaccine
that affected uptake in Australia16 and the United States26

have been resolved, other barriers to the uptake of herpes
zoster vaccine have been reported, including low perceived
risk of getting shingles, concern about the effectiveness and/or
safety of the vaccine, and belief that the herpes zoster vaccine

can cause shingles (Table 2).27 The progressive decline in
uptake over the 5 years of the herpes zoster vaccination
program in the United Kingdom20,28 highlights the need to
implement strategies to overcome barriers to uptake of the
herpes zoster vaccine.

Factors associated with decreased/increased uptake of the
herpes zoster vaccine are shown in Table 2. Strategies target-
ing these factors that have had an impact on the uptake of the
herpes zoster vaccine include GP education to increase aware-
ness that shingles is a vaccine-preventable disease and that
influenza vaccination is an optimal time to consider shingles
vaccination. Analysis of the SmartVax monthly vaccination
data from April 2015 to September 2019 showed that the
highest number of vaccinations occurred in November 2016,
the month the National Shingles Vaccination Program was
launched. The launch of the program was preceded by an
extensive direct mail-out of communication materials to vac-
cine providers to raise awareness of the program and provide
education on the vaccine, including how to order and store
the vaccine.16 There was also a series of activities during the
launch, including: extensive national peer-to-peer education;
scientific and expert advisory board meetings; third-party and
Continuing Professional Development GP educational pro-
grams; and healthcare provider recall programs to help iden-
tify eligible adults aged 70 years and older who may be
considered for the ZVL vaccine. The second to fourth highest
number of vaccinations were reported in May 2017,

Table 1. Estimated trends in age-specific antiviral prescriptions for herpes zoster.

Pre- Shingles Vaccination Program (Q1 2006 – Q4 2016) Post- Shingles Vaccination Program (Q1 2017 – Q4 2018)

Age group Prescription Rate Ratio (95% CI) Change per year (95% CI) Prescription Rate Ratio (95% CI) Change per year (95% CI)

60 – 69 years 1.020 2.0% 0.966 −3.4%
(1.013, 1.026) (1.3%, 2.6%) (0.929, 1.004) (−7.1%, 0.4%)

70–79 years 1.022 2.2% 0.864 −13.6%
(1.015, 1.029) (1.5%, 2.9%) (0.758, 0.984) (−24.2%, −1.5%)

80+ years 1.028 2.8% 0.987 −1.3%
(1.022, 1.034) (2.2%, 3.4%) (0.899, 1.083) (−10.1%, 8.3%)

Table 2. Factors influencing the uptake of the herpes zoster vaccine.a

Factors associated with decreased uptake of herpes zoster vaccine

Beliefs about shingles or immunity Low perceived risk of getting herpes zoster
Belief that vaccine is not needed/rarely get sick
Belief that they already have good immunity to herpes zoster
Belief that natural immunity is better/vaccines weaken the immune system

Beliefs about the herpes zoster vaccine Concerns about the effectiveness of the herpes zoster vaccine
Concerns about adverse effects from the herpes zoster vaccine
Concerns about a possible allergic reaction to the herpes zoster vaccine
Belief that the herpes zoster vaccine can cause shingles

Healthcare provider GP has not discussed the need for the herpes zoster vaccine
Difficulty getting to see GP

Factors associated with increased uptake of herpes zoster vaccine
Demographic Older age

Female
Higher level of education

Health knowledge and behavior Regularly gets influenza or pneumococcal vaccines
Higher awareness of shingles and the herpes zoster vaccine

Beliefs about herpes zoster Belief that herpes zoster can be a severe condition
Healthcare provider Has a usual GP

Strong recommendation from GP to get the herpes zoster vaccine
Other Family or friends have previously been affected with herpes zoster or PHN

Herpes zoster vaccine available

GP, general practitioner; PHN, postherpetic neuralgia.
aAdapted from Litt et al.27
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May 2018, and May 2019, which suggests that herpes zoster
vaccination was linked to the annual influenza vaccination in
Australia during 2017, 2018, and 2019. A randomized con-
trolled trial has shown that the herpes zoster vaccine may be
administered concurrently with the inactivated influenza vac-
cine, with similar immune responses and safety profiles
observed in the group who received the two vaccines simulta-
neously and the group who received the two vaccines indivi-
dually, separated by 4 weeks.11,15,29 In addition, further
primary care awareness campaigns on herpes zoster and
ZVL were conducted and likely contributed to the three
peaks in herpes zoster vaccination observed in May 2017,
May 2018, and May 2019. Other strategies that may improve
uptake of the herpes zoster vaccine include addressing the
concerns and misperceptions of patients and GPs, identifying
and directly targeting the eligible population by flagging elec-
tronic records of eligible patients to indicate when the vaccine
is due and when it has been received, systematic enquiry by
GPs and practice nurses, targeting infrequent attenders (who
are less likely to receive preventive activities), and health
reminder services (e.g., SmartVax, HotDoc). As GP recom-
mendation has been identified as one of the strongest pre-
dictors of patient intention to get the herpes zoster vaccine,30

strategies to enhance GP recommendation of the vaccine are
likely to have the greatest influence on its uptake.

There was a marked decrease in antiviral prescriptions
specific for herpes zoster in the 70–79 years age group follow-
ing the launch of the National Shingles Vaccination Program
in November 2016, indicating a decrease in the incidence of
herpes zoster in this age group. In the absence of the vaccina-
tion program, it is likely that the increasing trend in antiviral
prescriptions in the 70–79 years age group would have con-
tinued, as it has in the 60–69 years age group. A decrease in
antiviral prescriptions for herpes zoster following the launch
of the vaccination program was also observed for some time-
points in the ≥80 years age group, but the trend was not
statistically significant. This decrease is likely to reflect, at
least in part, the fact that participants aged 80–82 years
would have been eligible for vaccination at the start of the
program; a proportion of these participants would likely have
received the herpes zoster vaccine before turning 80 years old.

The observed marked decrease in antiviral prescriptions
for herpes zoster in the eligible population aged 70–79 in
the two years since the introduction of the National Shingles
Vaccination Program was confirmed by segmented log-linear
regression, which estimated a statistically significant 13.6%
(1.5, 24.2) average decrease per year in the rate of antiviral
prescriptions in this age group. This result must be inter-
preted with caution, as it represents a relatively short follow-
up period after the introduction of the vaccine, and ongoing
studies are required to determine whether this trend will be
maintained.

Although the effect of the vaccination program on the
incidence of herpes zoster in the 70–79 years age group
could not be directly assessed in these analyses, the observed
decrease in antiviral prescriptions for herpes zoster in the
population eligible for vaccination supports the effectiveness
of the vaccine. Our results are consistent with findings in the
United Kingdom, where a decrease in the incidence of herpes

zoster was observed during the first 3 years of the herpes
zoster vaccination program using linked individual-level elec-
tronic health records.31 The incidence of herpes zoster in the
analyses from the United Kingdom was 3.15/1,000 person
years in vaccinated individuals compared with 8.80/1,000 per-
son years in unvaccinated individuals, resulting in an estimate
of vaccine effectiveness against herpes zoster of 64%.31

Before the launch of the National Shingles Vaccination
Program, we found a trend for increasing numbers of antiviral
prescriptions for herpes zoster in each of the 60–69 years,
70–79 years, and ≥80 years age groups, indicating an increase
in the incidence of herpes zoster between 2006 and 2016. An
increase over time in the incidence of herpes zoster in Australia
has been reported previously, as assessed by PBS data on anti-
viral prescriptions for herpes zoster and general practice
encounters with herpes zoster.3,32 Increased incidence of herpes
zoster over time has also been reported in other parts of the
world.33 Possible reasons for the recent increasing incidence of
herpes zoster in the absence of vaccination include the aging of
the population and the increased use of immunosuppressant
drugs.2,33 In addition, it has been suggested that the introduc-
tion of routine varicella (chickenpox) vaccination in children (in
2005 in Australia) may reduce the re-exposure to VZV needed
to boost declining cell-mediated immunity in adults.2,3,33,34

However, data on this are conflicting, as at least some of the
increase in herpes zoster incidence preceded the introduction of
the varicella vaccination program.2,3,33,34

This study assumes that the trends in specific antiviral
prescriptions for herpes zoster reflect trends in herpes zoster
incidence, noting that the specific antiviral drugs are
restricted to use within 72 hours of the onset of rash, indicat-
ing incident herpes zoster cases. This approach has been
previously validated by comparison with BEACH analyses.3

However, not all patients with herpes zoster receive timely
antiviral drug treatment, with previous analyses of the
BEACH database reporting antiviral prescriptions in only
69% of GP encounters for new herpes zoster problems in
patients aged 50 years and older.3 The numbers of antiviral
prescriptions for herpes zoster thus underestimate the total
number of herpes zoster cases in Australia. Collection of
BEACH data ceased in 2017, precluding updated analysis of
general practice antiviral prescription patterns. This is
a limitation of this study, which does not attempt to estimate
age-specific herpes zoster incidence. The underlying assump-
tion is that antiviral prescription patterns have remained
relatively constant over time, and thus the trends in antiviral
prescriptions for herpes zoster are representative of trends in
the incidence of herpes zoster.

As discussed, a limitation of the uptake estimate is that the
analyses do not take into account the doses held in stock by the
government, expired doses, and/or wastage, and thus it is likely
to be an overestimate. In addition, although the SmartVax data
provide an indicator of vaccine uptake in a sample of Australian
clinics, there was no available denominator to allow calculation
of ZVL uptake in the SmartVax population. The SmartVax
system has subsequently been updated to permit reporting of
the denominator, and thus more comprehensive analyses of
ZVL uptake may be conducted in the future. Although the
SmartVax population covered a reasonable sample of the
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Australian population (5.5%), it was not evenly distributed
across the states/territories and therefore may not be represen-
tative of the eligible population in Australia. In the absence of
data linkage analyses to formally assess vaccine effectiveness, as
reported for the United Kingdom herpes zoster vaccination
program,31 the analyses reported here still allow assessment of
the initial impact of the National Shingles Vaccination Program
in Australia.

Herpes zoster is of major importance to the aging
Australian population because of its morbidity (in particular,
PHN), which increases in incidence with age. The current
analyses show that, during its first 2 years, the National
Shingles Vaccination Program has been highly successful in
vaccinating a considerable proportion of eligible Australian
adults aged 70–79 years against herpes zoster. The marked
decrease in antiviral prescriptions for herpes treatment in the
70–79 years age group following the launch of the vaccination
program suggests that uptake of the vaccine was associated
with a decrease in the incidence of herpes zoster in this
population.
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