ZOSTER VACCINE FOR AUSTRALIAN ADULTS:
INFORMATION FOR IMMUNISATION PROVIDERS
Disease and epidemiology


Herpes zoster or ‘shingles’ is a localised, painful, vesicular skin rash resulting from reactivation of
the same virus (the varicella-zoster virus) that causes chickenpox earlier in life. Shingles can
affect any part of the body but the rash classically takes the shape of a belt or band in the
thoracic or lumbar region.



Although usually self-limiting, shingles can lead to post-herpetic neuralgia (PHN), a chronic
neuropathic pain syndrome, and other complications.



About 20–30% of people will have shingles in their lifetime, most after the age of 50 years. Older
people (particularly those aged over 70 years) are also more likely to have shingles complicated
by PHN.

Who should be vaccinated


There is one zoster vaccine that is registered for use in people aged 50 years and over as a
single dose. It is recommended for adults aged 60 years and over who are not
immunocompromised.



Zoster vaccine is funded under the National Immunisation Program for persons aged 70 years,
with catch-up for those aged 71–79 years also funded until October 2021.

Who should not be vaccinated


People who are immunocompromised due to disease or medication, pregnant women, and those
who have previously had anaphylaxis to any VZV-containing vaccine or its components should
not receive the zoster vaccine.

Vaccine



The vaccine contains live attenuated varicella-zoster virus. The amount of virus in the zoster
vaccine is approximately 14 times greater than in varicella (chickenpox) vaccines.
Vaccination of people aged 70–79 years is estimated to prevent about 41% of the cases of
shingles and two-thirds of post-herpetic neuralgia cases in that population. In vaccinated people
in whom an episode of shingles occurs, the pain, severity and duration is reduced by 50%.



Protection from vaccination tends to decline with older age at vaccination and the time since
vaccination. However, a booster dose is not currently recommended.



Medical therapy (such as analgesics and antivirals) should still be considered for treatment of
shingles, regardless of the patient’s immunisation status.



The vaccine is safe and well tolerated among immunocompetent individuals aged 50 years and
over in clinical trials and post-licensure studies. Mild reactions at the injection site, such as pain,
swelling and redness, are likely to occur in approximately 50% of vaccine recipients.

© Zoster vaccine for Australian adults | NCIRS Fact sheet: August 2017

1



cutaneous hypersensitivity or allodynia (in 5–10% of
shingles patients9)



neurological complications (commonly nerve palsies)



pneumonia



meningitis.

The disease
Herpes zoster (also known just as ‘zoster’ or ‘shingles’) is
a localised, usually painful, blistering skin rash that
occurs more frequently among older adults and in people
who are immunocompromised. Shingles is caused by
varicella-zoster virus (VZV). Primary (or initial) infection
with VZV causes varicella (chickenpox). Once the
primary infection resolves, VZV remains dormant in the
dorsal root or trigeminal ganglia and can then reactivate,
usually much later in life, to cause shingles. Anyone who
has had varicella in the past may develop shingles. In
most cases, the episode of shingles occurs for no apparent
reason.
Clinical features
In the majority of patients, shingles presents as an acute,
self-limiting, vesicular rash which is often painful and
lasts approximately 10–15 days. The rash is usually
unilateral (i.e. does not cross the midline) and has a
dermatomal distribution, most commonly affecting
thoracic or lumbar dermatomes. In 80% of shingles cases
there is a prodromal phase of 48–72 hours before the
appearance of the rash with symptoms of itching, tingling
or severe pain in the affected dermatome and sometimes
headache, photophobia and malaise.
The clinical characteristics of shingles are dependent on
the location of the lesions, the immune status and age of
the patient, and whether they have received adequate and
timely therapeutic medication.
Complications
The most common complication of shingles is persistent
chronic neuropathic pain known as post-herpetic
neuralgia (PHN). Although there is no international
consensus on the definition of PHN, most experts agree
that true chronic neuropathic pain is pain that persists
beyond 90 days from the onset of rash.1,2
PHN can have a substantial impact on quality of life in
those affected and can be refractory to treatment. Risk
factors for the development of PHN include advanced
age, severe prodromal pain, and severe pain or rash in the
acute phase of shingles.3,4 The majority of PHN cases
occur in patients over 50 years of age.4-7 The proportion
of shingles patients who develop PHN increases with age
(from approximately 1 in 10 cases in those aged 50–59
years to 1 in 4 cases in those aged over 80 years).5,6,8
Other complications of shingles include:


skin pigmentation changes and scarring



secondary bacterial infection of the rash



eye involvement, called herpes zoster ophthalmicus
(in about 10–20% of shingles patients1)

Disseminated disease, which can include generalised
spread of skin lesions and, in some cases, organ system
involvement, occurs rarely and is more likely in people
who are immunocompromised.
Diagnosis
Shingles is usually diagnosed on the basis of clinical
assessment, particularly once the rash appears. However,
conditions such as HSV infection, eczema herpeticum,
impetigo, contact dermatitis and others can be mistaken
for shingles. Laboratory confirmation can be obtained by
taking a sample from the base of the skin lesions and
performing a nucleic acid detection test (such as PCR) or
direct-fluorescent antibody test (DFA).10 Other
techniques, such as viral culture, are less sensitive and
take longer to complete.
Treatment
The aim of treatment for shingles is to accelerate the
healing of the zoster rash, reduce the duration and severity
of pain, and decrease the risk of complications. However,
aggressive treatment early in the acute phase of shingles
using antivirals and analgesics has not been conclusively
shown to reduce the likelihood of PHN.2,3,10,11 Antiviral
therapy should be initiated within 72 hours for optimal
benefit but may still be beneficial if started after this time,
particularly if new lesions are still forming or the patient
is immunocompromised.1,10
There are uncertainties about how to determine which
combination of therapies for shingles and PHN is best,
and there are few clinical trials that compare treatments or
study their use in combination.12 Also PHN risk varies
between studies due to differences in the PHN definition
used. Even with optimum early antiviral therapy for
shingles, approximately 20% of adults over 50 years of
age who develop PHN will still have persistent
neuropathy after 6 months. The zoster vaccine has not
been studied as a ‘treatment’ for shingles or PHN, and
should not be administered for that purpose.
Disease transmission
VZV is usually present in the skin lesions of shingles rash
until the lesions dry and crust over. Direct contact with
skin vesicles can transmit VZV to cause chickenpox in
susceptible people, including those who have not
previously had chickenpox or who have never received
chickenpox (varicella) vaccine. However, the rate of
infection in susceptible people after exposure to a person
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with shingles (about 15% of susceptible household
contacts will be infected) is much less than after exposure
to a person with chickenpox (61–100% of susceptible
contacts will be infected).13-15 A person with shingles who
has susceptible household contacts should cover their rash
until after the lesions have crusted and should avoid
contact with people who are immunocompromised.

Epidemiology
Previous primary infection with VZV is an essential
prerequisite for the development of shingles. In a national
serosurvey conducted in 2007, more than 95% of the adult
population in Australia had antibodies to VZV by the age
of 30, indicating that they had been previously infected
with the virus.16 Therefore, almost the entire adult
population are at risk of shingles.17
Most cases of shingles (over 70%) occur in adults aged
over 50 years. The cumulative lifetime risk of shingles is
estimated to be approximately 20–30% across the
population, and about half of people who live to 85 will
develop shingles.4,10,18 Approximately 121,000–150,000
new cases of shingles occur annually in the general
population in Australia, which translates to an overall
incidence rate of about 7 per 1,000 population and
accounts for around 0.1% of all general practitioner visits
annually.7,17 The rate of shingles rises with age from 6.5
per 1,000 population in persons aged 50–59 years to over
14 per 1,000 population in those over 70 years of age.7,8,19
A decline in cell-mediated immunity appears to be the
most important risk factor influencing the development of
shingles. Although antibodies to VZV generally persist
through life, cellular immunity to the virus declines with
age.20,21 Cell-mediated immunity to VZV may be
maintained by both episodic ‘exogenous boosting’, from
exposure to circulating VZV from chickenpox cases in the
community, and/or by ‘endogenous boosting’, the
response from either sub-clinical reactivation of VZV or
an episode of shingles.13 However, the precise
relationship between natural exposure to VZV and
immunity against reactivation of the latent virus is
unclear. While some epidemiological studies suggest an
association between proxy measures of VZV exposure
(such as living and working with young children) and
decreased risk of shingles in adults, other such studies
counter this.22,23
Immunosuppressive conditions and treatments that alter
cell-mediated immunity increase the likelihood of
developing shingles. For example, shingles is up to 15
times more likely to occur in people who are
immunocompromised due to HIV infection, and occurs in
up to 30% of patients following haematopoietic stem cell

transplantation.13,24 Higher rates of shingles are also seen
in those who had chickenpox in the first year of life and
in those who had congenital varicella infection.
Second or subsequent episodes of shingles are rare; the
reported lifetime risk of recurrence in people who have
experienced a previous shingles episode is estimated at
1–5%. Rates of recurrence are greater in people who are
immunocompromised.
The incidence of shingles is lower in children vaccinated
against varicella than in unvaccinated children.25-27
Studies to determine the rate of shingles in populations
vaccinated against varicella as they enter the age groups
with historically high shingles incidence will be important
over future decades. Until now, when shingles has
occurred in people previously vaccinated with the
varicella vaccine, genotyping of the virus has found the
rash is usually due to the wild-type VZV (not the vaccine
strain), indicating a history of previously undiagnosed
varicella infection.13 Shingles caused by the reactivation
of the varicella vaccine strain has been reported to occur,
but appears quite rare.

Who should be vaccinated?
Unless otherwise contraindicated, The Australian
Immunisation Handbook recommends a single dose of
zoster vaccine for all adults 60 years and older who have
not previously received a dose.28
Vaccination is also recommended for people ≥50 years of
age who are household contacts of a person who is, or
who is expected to become, immunocompromised.
The safety of administering zoster vaccine should always
be considered on a case-by-case basis. Where safety is
uncertain, vaccination should be delayed and expert
opinion sought from the patient’s treating specialist
and/or an immunisation expert.
Vaccination of adults aged 70–79 years
A single dose of zoster vaccine is funded on the National
Immunisation Program (NIP) for all adults at 70 years of
age. A single catch-up dose will also be funded for adults
aged 71–79 years until October 2021.
Routine vaccination of persons aged 70–79 years is
expected to provide the greatest population-based benefits
against shingles and its complications. This is based on
the vaccine efficacy demonstrated in this age group and
their increased risk of shingles and PHN compared to
those 50–69 years of age.
Vaccination of adults aged 80 years and over
Although disease burden is also high in people aged 80
years and over, vaccine efficacy is lower in this age
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group. This is one reason why routine vaccination would
not occur for those over 80 years of age. However,
individual benefit may still be obtained from vaccination
(see Vaccine efficacy or effectiveness).
Vaccination of adults aged 60–69 years
Adults aged 60–69 years can also receive a single dose of
zoster vaccine, unless they have previously received a
dose or there is a contraindication. Vaccination is not
funded under the NIP for this age group.
Although the incidence of zoster and PHN is lower in
persons in this age group compared with older ages,
vaccine efficacy has been demonstrated in this age group.
However, it appears that vaccine efficacy wanes with
time, becoming negligible within 5–10 years. However, a
recommendation for revaccination has not yet been made.
(See also Vaccine efficacy or effectiveness.)
Vaccination of adults aged 50–59 years
Routine use of zoster vaccine in persons aged 50–59 years
is not recommended; however, individuals who wish to
protect themselves may consider receiving the vaccine.
Vaccination is not funded for this age group under the
NIP.
Although zoster vaccine has been demonstrated to be
efficacious and well tolerated in this age group,29,30
vaccine efficacy appears to wane with time and the risk of
PHN is greater in those aged 60 years and over. The need
for revaccination has not yet been established. (See also
Vaccine efficacy or effectiveness.)

Who should not be vaccinated?
Zoster vaccination is contraindicated in people who have
had anaphylaxis following a previous dose of any VZVcontaining vaccine (either zoster or varicella vaccine), or
anaphylaxis following any vaccine component (including
gelatin or neomycin).
As with other live viral vaccines, zoster vaccine is
generally contraindicated in people who are
immunocompromised due to disease or medication.
Haematologic malignancy and metastatic cancer are
absolute contraindications. Recommendations for people
who are immunocompromised due to other conditions or
medications are complex. The decision to vaccinate
should be deferred until specialist advice has been sought.
Refer to the The Australian Immunisation Handbook28
and the NCIRS Zoster vaccine FAQ fact sheet for further
information.
VZV-containing vaccines are contraindicated in
pregnancy; however, having a non-immune pregnant
household contact is not a contraindication to zoster or
varicella vaccination.

Vaccination of other groups
Vaccination of people with a negative clinical
history of chickenpox
Although an adult may report not having had chickenpox,
it is unlikely that they will actually be seronegative for
VZV.17 In people who are seronegative, the vaccine is
likely to be well tolerated and immunogenic, although the
incidence of injection site reactions may be slightly
higher.31 It is not necessary to provide laboratory
evidence of a history of chickenpox in adults over
50 years of age before administering zoster vaccine.
However, serologic testing prior to zoster vaccination is
recommended for people with asymptomatic HIV
infection or those who anticipate significant
immunocompromise in the future.
Vaccination of people with a history of shingles
Shingles may recur (see Epidemiology) but the likelihood
of experiencing a repeat episode is difficult to predict.3,13
In addition, a clinical history of previous shingles may be
inaccurately recalled by a patient or the illness may have
been mistakenly diagnosed (see Diagnosis). Based on
these factors, it is suggested that people with a clinical
history of shingles can be vaccinated with the zoster
vaccine.
However, the efficacy of zoster vaccine to prevent
repeated episodes of shingles has not been examined
closely in clinical studies. In a retrospective cohort study
in the USA, zoster vaccine did not significantly affect the
already low risk of shingles recurrence in adults with a
recent initial shingles episode.32
The optimal time for administration of vaccine following
an episode of shingles is uncertain. It is suggested that the
vaccine could be given at least 1–3 years after an episode
of shingles.28 One study comparing the VZV-specific
immune responses to herpes zoster and zoster vaccine
found that both cell-mediated immunity and antibody
levels after an episode of shingles in unvaccinated people
were comparable to immunity conferred by vaccination,
for up to 3 years. Therefore, vaccination might be delayed
up to 3 years in an immunocompetent person with a
recent history of shingles.33 The safety profile of zoster
vaccine (Zostavax®) in adults with a documented history
of shingles is similar to that in those with no known
history of shingles.34,35
Vaccination of people anticipating future
significant immunocompromise
Immunocompetent people who anticipate alteration of
their immunity (e.g. because of an existing illness or
future immunosuppressive therapy) can be given zoster
vaccine under certain conditions, on a case-by-case basis
after seeking appropriate specialist advice.
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Vaccination of people with underlying chronic
illnesses without significant
immunocompromise
Although people with certain underlying illnesses were
excluded from clinical trials of zoster vaccine, preexisting morbidities such as hypertension and arthritis
were frequent among the study participants. Therefore,
unless there are contraindications or precautions due to
their condition or medical treatment, people with chronic
medical conditions such as arthritis, hypertension, chronic
renal failure, diabetes and other similar conditions can
safely receive zoster vaccine.
Vaccination before or after immunoglobulin or
blood product administration
Zoster vaccine can be given at any time before or after
administration of immunoglobulin or any antibodycontaining blood product, where there is no other
contraindication.13,28
Groups for whom zoster vaccination is not
recommended
Zoster vaccination is not recommended for use in people
under 50 years of age and is not registered in Australia for
use in this age group.
Zostavax® is not indicated for therapeutic use during an
acute shingles episode or for the treatment of PHN. In
addition, the licensed varicella vaccines (Varilrix® and
Varivax®) are not indicated for the primary purpose of
preventing shingles in older people (who are likely to
have already had varicella) and Zostavax® is not indicated
to provide primary protection against varicella infection.
Zoster vaccination of people who have previously
received varicella vaccine is not recommended at this
time.

Vaccine
Zostavax® (Seqirus/Merck Sharp & Dohme) was
registered in Australia in 2006 but there was no or very
limited supply of the vaccine from 2007 until early 2014.
It is the only zoster vaccine currently registered in
Australia.
Zostavax® is a live attenuated viral vaccine. It is
formulated from the same VZV vaccine strain (Okaderived) as both currently licensed varicella (chickenpox)
vaccines (Varilrix® and Varivax®) but is of a higher
potency, containing, on average, at least 14 times more
plaque forming units of vaccine virus per dose. This
higher viral potency is required to yield a satisfactory
boost in the immune response in older adults.36 (See also
Vaccine efficacy or effectiveness.)

Administration
A single 0.65 mL dose of Zostavax® is required, to be
given by subcutaneous injection only.
Vaccine efficacy or effectiveness
In the Shingles Prevention Study (SPS), 38,546
immunocompetent adults aged 60 years and over received
either Zostavax® or a placebo.37
In this study, Zostavax® was efficacious against incidence
of shingles, PHN and the burden of illness (BOI)
associated with shingles. (The BOI was a composite
measure used in the clinical trial to describe the total pain,
severity and duration of shingles.)37 Overall, efficacy
against shingles was 51.3%, against PHN was 66.5% and
against BOI was 61.1% over a median of 3.1 years of
follow-up.37 In a separate study in adults 50–59 years of
age, vaccine efficacy against incidence of shingles was
higher (69.8%).29 Thus, the vaccine reduces the likelihood
that an individual will experience shingles or PHN, and
may reduce the severity of a shingles episode if it occurs.
In the SPS, Zostavax® was more efficacious in reducing
the incidence of shingles in people aged 60–69 years than
in those aged over 70 years. However, efficacy in
reducing the incidence of PHN and the burden of illness
of shingles was similar across both age groups.37
Furthermore, in people aged over 80 years, vaccine
efficacy was lower and not statistically significant.13 The
clinical benefit of the vaccine is likely to be less in those
over 80 years of age, although the number of participants
in this age group was low in the SPS.
Approximately 65% of the participants in the SPS
received antiviral and pain medication within 72 hours of
the onset of the rash (regardless of whether they were in
the vaccine or placebo group), suggesting that the overall
effect of the vaccine was in addition to any benefit that
may have been obtained from timely medical therapy.
Duration of protection
Two extension studies of the SPS (the Short-Term and
Long-term Persistence Substudies, STPS and LTPS), in
which a subset of original participants were followed up
for up to 11 years, suggested waning of vaccine efficacy
with time.38,39 In the STPS (4–7 years after vaccination)
there was a 39.6% reduction in the incidence of shingles,
a 60.1% reduction in PHN and 50.1% reduction in BOI in
those who received Zostavax® (compared to those who
received placebo).38 In the LTPS (7–11 years after
vaccination) the reductions were 21.1% for shingles,
35.4% for PHN and 37.3% for BOI. However, this longterm follow-up data was not as robust as it was compared
to ‘modelled’ control estimates because the placebo
cohort of the original SPS were offered Zostavax® before
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the LTPS commenced.39 It is unknown at this stage
whether a repeat dose will be necessary for lifelong
prevention of VZV reactivation. Currently, revaccination
with Zostavax® is not recommended.
In several large population-based post-licensure studies in
the USA, early estimates of the effectiveness of
Zostavax® against shingles and PHN in people aged
60 years and over were, in general, comparable to those
from the SPS. A recent population-based cohort study in
the USA showed that, in persons over 60 years of age,
Zostavax vaccine effectiveness decreased from 68.7%
(95% CI: 66.3%–70.9%) in the first year to 4.2%
(95% CI: –24.0% to 25.9%) in the eighth year.40
Vaccine safety
Based on clinical trials, Zostavax® is safe and well
tolerated among adults aged 50 years and over.30,37,41,42 In
the SPS safety substudy, one or more injection site
reactions (such as swelling, pain or redness) occurred in
48.3% of vaccine recipients, compared with 16.6% of
placebo recipients. However, the reactions were generally
mild and lasted less than 4 days; none were considered
serious.37 The incidence of serious adverse events after
vaccination was very low and did not differ between
vaccine and placebo recipients.
Vaccine recipients were significantly more likely than
placebo recipients to have varicella-like rashes around the
injection site, but rates were low overall – 20 cases (0.1%)
in vaccine recipients compared with 7 cases (0.04%) in
placebo recipients. Generalised varicella-like rashes were
rare and occurred at similar rates in vaccine and placebo
recipients (0.1% in both groups). In clinical trials where
rashes were analysed by PCR for VZV, the majority of
rashes were due to wild-type virus, with only very few
subjects found to have rashes due to the Oka/Merck VZV
vaccine strain.43
The rate of systemic symptoms was somewhat higher in
vaccine recipients than in placebo recipients (Zostavax®
6.3% vs placebo 4.9%), with the most frequently reported
systemic symptoms being headache and fatigue. Fever
>38.3°C occurred in fewer than 0.1% of subjects overall,
with no difference between vaccine and placebo
groups.29,37
The safety profile of the vaccine from post-marketing
surveillance is consistent with that in clinical trials. In a
study that used data from the Vaccine Safety Datalink
network in the USA, the most common side effects were
injection site reactions (83%). The remainder were
localised or diffuse rashes.41,42

via specific state and territory reporting mechanisms.28,44
If a varicella- or zoster-like rash occurs after or despite
receipt of the zoster vaccine, the vaccine recipient should
avoid contact with people who are immunocompromised
and if they have household contacts who are susceptible
they should cover their rash until the lesions have crusted.
Concomitant administration
Zostavax® can be given at the same visit as inactivated
influenza vaccine (at separate sites and using separate
syringes). A clinical trial demonstrated that simultaneous
administration of these two vaccines did not alter the
safety or efficacy profile of either vaccine.45
Zostavax® can be given at the same time as 23-valent
pneumococcal polysaccharide vaccine (23vPPV) or
13-valent pneumococcal conjugate vaccine, using
separate syringes and injection sites. A large
observational study from the USA did not find evidence
of any impact on the protective efficacy of Zostavax®
against shingles when it was co-administered with
23vPPV.46 Although in one clinical trial antibody
responses for Zostavax® were lower when it was coadministered with 23vPPV,47 VZV antibody levels have
not been shown to directly correlate with clinical
protection.48
Zostavax® can be administered at the same visit as, or at
any time following, receipt of other inactivated vaccines
(e.g. tetanus-containing vaccines), if required.
As with other live viral vaccines, if Zostavax® is to be
given around the same time as another live viral
parenteral vaccine (e.g. MMR, yellow fever), the vaccines
should be given either at the same visit or at least 4 weeks
apart.13,28

Other considerations
Universal vaccination of children at 18 months of age to
prevent primary varicella is recommended in Australia.
Varicella vaccine is given under the NIP at 18 months of
age as a combination vaccine that also includes vaccines
against measles, mumps and rubella (MMRV). Refer to
The Australian Immunisation Handbook for more
details.28 (See also NCIRS fact sheet Varicella-zoster
(chickenpox) vaccines for Australian children.)
A new recombinant subunit vaccine for zoster (HZ/su,
GSK Biologicals) is under development with clinical
trials demonstrating high levels of efficacy against
shingles in adults 50 years and older following 2 doses.49

Adverse events occurring after vaccination should be
reported to the Therapeutic Goods Administration (TGA),
© Zoster vaccine for Australian adults | NCIRS Fact sheet: August 2017

6

Additional resources for primary
medical care/vaccination providers


The Australian Immunisation Handbook, 10th edition
– the most up-to-date clinical recommendations are
contained in the online version of the Handbook
www.immunise.health.gov.au/internet/immunise/publi
shing.nsf/Content/Handbook10-home



Immunise Australia website
www.immunise.health.gov.au



NCIRS Zoster vaccine FAQ fact sheet
www.ncirs.edu.au/assets/provider_resources/factsheets/zoster-vaccine-FAQ.pdf

References
1. Cunningham AL, Breuer J, Dwyer DE, et al. The
prevention and management of herpes zoster. Medical
Journal of Australia 2008;188:171-6.
2. Johnson RW, Rice AS. Clinical practice: Postherpetic
neuralgia. New England Journal of Medicine
2014;371:1526-33.
3. Dworkin RH, Johnson RW, Breuer J, et al.
Recommendations for the management of herpes
zoster. Clinical Infectious Diseases 2007;44 Suppl
1:S1-26.
4. Schmader KE. Epidemiology and impact on quality of
life of postherpetic neuralgia and painful diabetic
neuropathy. Clinical Journal of Pain 2002;18:350-4.
5. Yawn BP, Saddier P, Wollan PC, et al. A populationbased study of the incidence and complication rates of
herpes zoster before zoster vaccine introduction. Mayo
Clinic Proceedings 2007;82:1341-9.
6. Gauthier A, Breuer J, Carrington D, Martin M, Rémy
V. Epidemiology and cost of herpes zoster and postherpetic neuralgia in the United Kingdom.
Epidemiology and Infection 2009;137:38-47.
7. MacIntyre R, Stein A, Harrison C, et al. Increasing
trends of herpes zoster in Australia. PLoS One
2015;10:e0125025.
8. Stein AN, Britt H, Harrison C, et al. Herpes zoster
burden of illness and health care resource utilisation in
the Australian population aged 50 years and older.
Vaccine 2009;27:520-9.
9. Arvin AM. Varicella-zoster virus. Clinical
Microbiology Reviews 1996;9:361-81.
10. Cohen JI. Herpes zoster. New England Journal of
Medicine 2013;369:255-63.
11. Chen N, Li Q, Yang J, et al. Antiviral treatment for
preventing postherpetic neuralgia. Cochrane Database
of Systematic Reviews 2014;(2):CD006866.
doi:10.1002/14651858.CD006866.pub3.
12. Nalamachu S, Morley-Forster P. Diagnosing and
managing postherpetic neuralgia. Drugs and Aging
2012;29:863-9.
13. Harpaz R, Ortega-Sanchez IR, Seward JF. Prevention
of herpes zoster: recommendations of the Advisory
Committee on Immunization Practices (ACIP).

MMWR Recommendations and Reports 2008;57(RR5):1-30.
14. Sengupta N, Breuer J. A global perspective of the
epidemiology and burden of varicella-zoster virus.
Current Pediatric Reviews 2009;5:207-28.
15. Seward JF, Zhang JX, Maupin TJ, Mascola L, Jumaan
AO. Contagiousness of varicella in vaccinated cases: a
household contact study. JAMA 2004;292:704-8.
16. Ward K, Dey A, Hull B, et al. Evaluation of
Australia's varicella vaccination program for children
and adolescents. Vaccine 2013;31:1413-9.
17. Gidding HF, MacIntyre CR, Burgess MA, Gilbert GL.
The seroepidemiology and transmission dynamics of
varicella in Australia. Epidemiology and Infection
2003;131:1085-9.
18. Brisson M, Edmunds WJ, Law B, et al. Epidemiology
of varicella zoster virus infection in Canada and the
United Kingdom. Epidemiology and Infection
2001;127:305-14.
19. Nelson MR, Britt HC, Harrison CM. Evidence of
increasing frequency of herpes zoster management in
Australian general practice since the introduction of a
varicella vaccine. Medical Journal of Australia
2010;193:110-3.
20. Miller AE. Selective decline in cellular immune
response to varicella-zoster in the elderly. Neurology
1980;30:582-7.
21. Weinberg A, Lazar AA, Zerbe GO, et al. Influence of
age and nature of primary infection on varicella-zoster
virus-specific cell-mediated immune responses.
Journal of Infectious Diseases 2010;201:1024-30.
22. Thomas SL, Wheeler JG, Hall AJ. Contacts with
varicella or with children and protection against
herpes zoster in adults: a case-control study. The
Lancet 2002;360:678-82.
23. Chaves SS, Santibanez TA, Gargiullo P, Guris D.
Chickenpox exposure and herpes zoster disease
incidence in older adults in the US. Public Health
Reports 2007;122:155-9.
24. Vafai A, Berger M. Zoster in patients infected with
HIV: a review. American Journal of the Medical
Sciences 2001;321:372-80.
25. Jumaan AO, Yu O, Jackson LA, et al. Incidence of
herpes zoster, before and after varicella-vaccination–
associated decreases in the incidence of varicella,
1992–2002. Journal of Infectious Diseases
2005;191:2002-7.
26. Baxter R, Ray P, Tran TN, et al. Long-term
effectiveness of varicella vaccine: a 14-year,
prospective cohort study. Pediatrics 2013;131:e138996.
27. Weinmann S, Chun C, Schmid DS, et al. Incidence
and clinical characteristics of herpes zoster among
children in the varicella vaccine era, 2005–2009.
Journal of Infectious Diseases 2013;208:1859-68.
28. Australian Technical Advisory Group on
Immunisation (ATAGI). The Australian immunisation
handbook. 10th ed (2017 update). Canberra:
Australian Government Department of Health; 2017.

© Zoster vaccine for Australian adults | NCIRS Fact sheet: August 2017

7

Available from:
http://www.immunise.health.gov.au/internet/immunise
/publishing.nsf/Content/Handbook10-home (Accessed
August 2017).
29. Schmader KE, Levin MJ, Gnann JW, Jr., et al.
Efficacy, safety, and tolerability of herpes zoster
vaccine in persons aged 50–59 years. Clinical
Infectious Diseases 2012;54:922-8.
30. Tyring SK, Diaz-Mitoma F, Padget LG, et al. Safety
and tolerability of a high-potency zoster vaccine in
adults ≥50 years of age. Vaccine 2007;25:1877-83.
31. Macaladad N, Marcano T, Guzman M, et al. Safety
and immunogenicity of a zoster vaccine in varicellazoster virus seronegative and low-seropositive healthy
adults. Vaccine 2007;25:2139-44.
32. Tseng HF, Chi M, Smith N, et al. Herpes zoster
vaccine and the incidence of recurrent herpes zoster in
an immunocompetent elderly population. Journal of
Infectious Diseases 2012;206:190-6.
33. Weinberg A, Zhang JH, Oxman MN, et al. Varicellazoster virus-specific immune responses to herpes
zoster in elderly participants in a trial of a clinically
effective zoster vaccine. Journal of Infectious
Diseases 2009;200:1068-77.
34. Mills R, Tyring SK, Levin MJ, et al. Safety,
tolerability, and immunogenicity of zoster vaccine in
subjects with a history of herpes zoster. Vaccine
2010;28:4204-9.
35. Morrison VA, Oxman MN, Levin MJ, et al. Safety of
zoster vaccine in elderly adults following documented
herpes zoster. Journal of Infectious Diseases
2013;208:559-63.
36. Oxman MN. Vaccination to prevent herpes zoster and
postherpetic neuralgia. Human Vaccines 2007;3:64-8.
37. Oxman MN, Levin MJ, Johnson GR, et al. A vaccine
to prevent herpes zoster and postherpetic neuralgia in
older adults. New England Journal of Medicine
2005;352:2271-84.
38. Schmader KE, Oxman MN, Levin MJ, et al.
Persistence of the efficacy of zoster vaccine in the
Shingles Prevention Study and the Short-Term
Persistence Substudy. Clinical Infectious Diseases
2012;55:1320-8.
39. Morrison VA, Johnson GR, Schmader KE, et al.
Long-term persistence of zoster vaccine efficacy.
Clinical Infectious Diseases 2015;60:900-9.
40. Tseng HF, Harpaz R, Luo Y, et al. Declining
effectiveness of herpes zoster vaccine in adults aged
≥60 years. Journal of Infectious Diseases
2016;213:1872-5.
41. Baxter R, Tran TN, Hansen J, et al. Safety of
Zostavax™–a cohort study in a managed care
organization. Vaccine 2012;30:6636-41.
42. Tseng HF, Liu A, Sy L, et al. Safety of zoster vaccine
in adults from a large managed-care cohort: a Vaccine
Safety Datalink study. Journal of Internal Medicine
2012;271:510-20.
43. Merck, Sharpe and Dohme (Australia) Pty Limited,.
Product information: ZOSTAVAX® Zoster virus

vaccine live (Oka/Merck), refrigerator stable. 2016.
Available from:
https://www.ebs.tga.gov.au/ebs/picmi/picmirepository
.nsf/PICMI?OpenForm&t=&q=Zostavax (Accessed
October 2016).
44. Australian Government Department of Health,
Therapeutic Goods Administration (TGA). Reporting
adverse events. 2016. Available from:
https://www.tga.gov.au/reporting-adverse-events
(Accessed October 2016).
45. Kerzner B, Murray AV, Cheng E, et al. Safety and
immunogenicity profile of the concomitant
administration of ZOSTAVAX and inactivated
influenza vaccine in adults aged 50 and older. Journal
of the American Geriatric Society 2007;55:1499-507.
46. Tseng HF, Smith N, Sy LS, Jacobsen SJ. Evaluation
of the incidence of herpes zoster after concomitant
administration of zoster vaccine and polysaccharide
pneumococcal vaccine. Vaccine 2011;29:3628-32.
47. MacIntyre CR, Egerton T, McCaughey M, et al.
Concomitant administration of zoster and
pneumococcal vaccines in adults ≥60 years old.
Human Vaccines 2010;6:894-902.
48. Oxman MN, Gershon AA, Poland GA. Zoster vaccine
recommendations: the importance of using a clinically
valid correlate of protection. Vaccine 2011;29:3625-7.
49. Lal H, Cunningham AL, Godeaux O, et al. Efficacy of
an adjuvanted herpes zoster subunit vaccine in older
adults. New England Journal of Medicine
2015;372:2087-96.

© Zoster vaccine for Australian adults | NCIRS Fact sheet: August 2017

8

