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Modelling the outcomes of the introduction of a universal childhood vaccination schedule for varicella 
has predicted a rise in the incidence of HZ, based on the assumption that exposure to wild-type VZV 
circulating in the community boosts immunity.28 However, to date, multiple studies and surveillance 
data do not demonstrate any consistent changes in overall HZ incidence in the United States which has 
a universal varicella vaccination program that commenced in 1995.19,29 The incidence of HZ in children 
<10 years of age has declined, indicating that HZ rates are lower in varicella vaccine recipients.1,29  

3.26 ZOSTER (Herpes zos

Virology 
Varicella-zoster virus (VZV) is a DNA virus that is a member of the herpesvirus family. P
infection with VZV is known as varicella or ‘chickenpox’.1 Herpes zoster (HZ) or ‘shingl
by reactivation of latent V
primary infection w

Clinical features 
Reactivation of VZV causing HZ is thought to be due to a decline in cellular immunity to
presents clinically as a unilateral vesicular rash in a dermatomal distribution in the m
is often painful and lasts 10 to 15 days in most cases.1,2 A prodromal phase occurs 48
to the appearance of the lesions in 80% of cases.3 Associated symptoms may include
photophobia, malaise, and an itching, tingling, or severe pain in the affected dermatome.
majority of patients, HZ is an acute and self-limiting disease. However, complications can
especially with increasing age.  

Post-herpetic neuralgia (PHN), the most frequent debilitating complication of HZ, is a neu
syndrome that persists or develops after the dermatomal rash has healed. By definition, PH
established when pain persists for longer than 3 months after the onset of the rash.5,6 O
complications may occur depending on the site of reactivation. These include ophthalmic disease 
as keratitis and chorioretinitis), neurological complications (such as meningoencephalitis 
secondary bacterial skin infection, scarring and pneumonia.  Rarely, disseminated HZ m
with visceral, central nervous system, and pulmonary involvement. Disseminated disease 
common in people with impaired immunity.4 Dermatom l pain without the appearance of
documented (zoster siné herpéte).  

Antiviral therapy, if in
and duration of HZ and may reduce the risk of developing PHN.8-12 However, despit
PHN may persist for years and may be refractory to treatment.13  

Epidemiology 
HZ occurs most commonly with increasing age (>50 years), impaired immunity, and a 
varicella in the first year of life. The lifetime risk of reactivation of VZV causing H
approximately 20 to 30% and it affects half of those who live to 85 years.1,14-16 Second at
occur in <5% of immunocompetent individuals, but are more frequent in individuals with
immunity.2,17 Internationally, average incidence rates of HZ in the total population vary fro
405 cases per 100 000 person-years depending on the study population.18,19 Australian da
incidence of HZ in the community are limited. However, using general practice and othe
approximately 490 cases per 10
annually and approximately 1000 cases per 100 000 population in persons aged 50 yeas an
In the large efficacy study of zoster vaccine, the incidence of HZ in unimmunised particip
years of age was 1112 cases per 100 000 person-years.24 The incidence of HZ i
immunity; for example, rates of HZ are up to 15 times higher in those with impaired imm
HIV infection, and, in the first year following haematopoietic stem cell transplantation (H
30% of patients may develop HZ.2,25 

Overall, an estimated 13 to 26% of patients with HZ develop complications. Complication
frequently with increasing age, and with impaired immunity.26,27 PHN occurs infrequently 
people, but, in patients over the age of 50 years, it complicates HZ in 25 to 50% of
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In Australia, surveillance for varicella and HZ is currently being implemented in order to
burden of VZV-relat 30

Vaccine 
Zostavax is a live attenuated vaccine formulated from the same VZV vaccine strain (Oka/M
licensed varicella (chickenpox) vaccine, Varivax, but is of higher potency (on average
greater). The higher viral titre in Zostavax is required to elicit a boost in immune response
who usually remain seropositive to VZV following primary infection, but have dec
immunity with increasing age.31 The licensed varicella vaccines are not indicated for use
HZ in older people and Zostavax is not indicated f
previously immunised or infected with VZV. Zostavax is not indicated for use for therap
during an acute HZ episode, nor for the treatment of PHN. 

Several randomised placebo-controlled trials conducted during the clinical developmen
confirmed that vaccine at potencies above 19 400 plaque-forming units (PFU) of VZV st
virus-specific antibodies and a cell-mediated immune response.24,31-33 A single large, ra
double-blind, placebo-controlled efficacy study of the frozen formulation of Zostavax (kn
‘Shingles Prevention Study’ [SPS]) was conducted among 38 546 adults aged ≥60 years and 
demonstrated that Zostavax significantly reduced the likelihood of developing both HZ 
Overall, compared with placebo, vaccination reduced the incidence of HZ by 51.3% (95%
57.6%), the incidence of PHN by 66.5% (95% CI: 47.5%–79.2%), and the burden of illnes
with HZ by 61.1% (95% CI: 51.1%–69.1%) over a median of >3 years follow-up.24 The va
more efficacious in reducing HZ in people aged 60–69 years (64% [95% CI: 56%–71%]) c
with people aged 70–79 years (41% [95% CI: 28%–52%]). However, efficacy against PHN was 
in both age groups.24 Vaccine efficacy against HZ in the ≥80 years age group was low
-29%–48%]) 
age in the SPS.34 In those people who developed HZ despite vaccination, the severity of p
with the episode was also reduced. Many of the participants in the SPS received antiviral
medication, suggesting that the effect of the vaccine was in addition to any benefit obtaine
medical therapy. 

The Shingles Prevention Study, together with other smaller studies, demonstrated that Zo
and generally well tolerated among adults ≥50 years of age.24,33 In the SPS, the most co
events were injection site reactions, with Zostavax more likely to result in erythema, pain
at the injection site compared with placebo (48% vs 17%, respectively). Va
injection site were also more common; however, varicella-like rash not localised to the in
did not occur more often. Varicella- or zoster-like rashes that were PCR positive f
due to wild-type VZV.24,33 The incidence of fever was no greater in vaccine recipients; how
rate of vaccine-related systemic symptoms was greater in vaccinees (Zostavax 6.3% vs pl
with the most frequently reported systemic symptoms being headache and fatigue.24,35 

In Australia, a refrigerated form of Zostavax is registered on the basis of comparable i
and safety to the frozen vaccine formulation that was used in the single large efficacy s
Similarly, Zostavax is licensed for use in people 50–59 years of age based on a study that
similar immunogenicity in this age group compared with those ≥60 years of age.35 There
efficacy studies of Zostavax in people <60 ye
Zostavax with inactivated influenza vaccine (given separately and at different inje
demonstrated comparable immunogenicity and safety to giving the vaccines at differe
study of the simultaneous administration of Zostavax with 23-valent pneumococcal polysaccharide
vaccine (Pneumovax 23) suggested that the immunogenicity of Zostavax might be reduced whe
administered simultaneously with Pneumovax 23, compared with administration 4 weeks apa
immunogenicity of Pneumovax 23 was not affected. 

• Zostavax – CSL Biotherapies/Merck & Co Inc (lyophilised preparation of live attenuated 
Oka/Merck strain of varicella-zoster virus). Each 0.65 mL monodose of the reconstituted, 
lyophilised vaccine contains not less than 19 400 plaque-forming units of Oka/Merck strain of 
VZV when stored at room temperature for up to 30 minutes; 41.05 mg sucrose; 20.53 mg gelatin; 
8.55 mg urea; 5.25 mg sodium chloride; 0.82 mg monosodium L-glutamate; 0.75 mg sodium 
phosphate dibasic; 0.13 mg potassium phosphate monobasic; 0.13 mg potassium chloride; residual 
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(iv) People with a history of a previous episode of HZ (no studies) 
People with a history of a previous episode of HZ can be given zoster vaccine. It is possible that a 
history of previous zoster may be inaccurate or a mistaken diagnosis. The safety and efficacy of zoster 
vaccine in people with a history of a previous episode of HZ has not been studied in clinical trials, as 
those with a history of HZ were excluded from the SPS.24 However, the risk of a repeat episode of 
zoster has been estimated at approximately 5% in immunocompetent people in 3 separate studies.17,18,40 
The length of time following an episode of HZ after which it would be reasonable to vaccinate has not 

Transport, storage and handling  
Zostavax, and all VZV vaccines, are less stable than other commonly used live viral vaccines, a
adherence to storage and reconstitution requirements is very important. Store at +2°C to +
from light. Do not freeze inutes at a
+25°C) to maintain potency. 

Transport according to National V

Dosage and administration  
The dose of Zostavax is 0.65 mL, administered by SC injection. 

Zostavax vaccine can be given at the same time as influenza vaccine,36 using separate sy
injection sites. Simultaneous administration of Zostavax with pneumococcal polysacch
should be avoided where possible; the two vaccines should preferably be given at l
However, inadvertent administration of Zostavax and pneumococcal polysaccharide va
same time or at an interval of less than 4 weeks apart does not require revaccination. (s
above). Zostavax can be administered at the same visit or at any time following
inactivated vaccines, e
and another live parente
given either on the same day, or at least 4 weeks apart. (See also Chapter 3.24, Vari

Recommendations  
(i) Adults ≥60 years of age (Safety-Grade B)(Efficacy-Grade B)(Immunogenicity-Gra
A single dose of zoster vaccine is recommended for adults ≥60 years of age who have n
received a dose of zoster vaccine. Serologic testing prior to receipt of zoster vaccin
and it is not necessary to elicit a history of previous varicella (chickenpox) infection (see 

People with chronic medical conditions, such as arthritis, chronic renal failure, diabetes an
conditions, can receive zoster va
condition or medical treatment (see ‘Contraindications’ and ‘Precautions’ below). Pe
significantly impaired immunity should not receive zoster vaccine (see also Section 2
of individuals with impaired immunity due to disease or treatment). The zoster vacci
to be less efficacious in people aged ≥80 years and may be less likely to provide a cl
this age group (see ‘Vaccine’ above). 

(ii) Adults 50–59 years of age (Safety-Grade B)(Efficacy-no data)(Immunogenicity-G
Routine population-based use of zoster vaccine in people aged 50–59 years is n
Although the incidence of
groups,23,30and Zostavax is
developing PHN and other complications of HZ is lower in this age group than in those ≥
age.18,39 In addition, efficacy of zoster vaccine has only been demonstrated in clinical 
≥60 years of age. Smal
group suggest that the vaccine is likely to be safe and immu

(iii) People <50 years of age  
Zoster vaccination is not recommended for use in people <50 years of age and is not reg
in this age group. There have been very limited studies of the safety and immunogenicity
vaccine in this age group.33 
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(iii) Pregnancy 
VZV-containing vaccines are contraindicated in pregnancy, although women of child-bearing age are 
unlikely to be eligible for zoster vaccination (see Chapter 3.24, Varicella). Pregnancy should be 
avoided for at least 28 days after vaccination. A non-immune pregnant household contact is not a 
contraindication to zoster vaccination. (See also Table 2.3.1 Vaccinations in pregnancy.) 

been established. However, it is suggested that the vaccine could be given at least 1 y
episode of HZ. 

Zoster vaccine is not indicated for therapeu
HZ (to prevent PHN) or in individuals with PHN. 

(v) People previously vaccinated with varicella vaccine 
Zoster vaccination of people who have previously received varicella vaccine is not recom
this time. There have been very limited studies of the safety and immunogenicity of zost
this setting, and the currently available data are insufficient to suggest a benefit from vac
addition, it is not yet known whether, in the future, individuals vaccinated with varicel
experience rates of HZ sufficient to warrant zoster vaccine. Preliminary information sugg
incidence of HZ in people who have received varicella vaccine is lower than in those in
wild-type varicella.29 Routine population-based childho
in place in Australia since 2005, and, in gene
vaccine would have become age-eligible for the zoster vaccine.  

(vi) Serological testing prior to zoster vaccination 
Neither a history of previous varicella infection nor evidence of prior immunity to V
prior to the routine administration of the zoster vaccine. Most older people in A
to VZV (see ‘Epidemiology’ above). Limited data from small studies of the administration
VZV-containing vaccine (comparable to Zostavax) to VZV seronegative adults, compared
previously infected adults, suggest that the vaccine was well tolerated and immunogenic 
seronegative people, although the incidence of self-limited
higher.41,42 If an adult eligible for zoster vac
and does not have a history of age-appropriate varicella vaccination, they should be vac
doses of licensed varicella vaccine (see Chapter 3.24, Varicella). 

(vii) Serological testing after zoster vaccination  
Laboratory testing to check f
people aged ≥60 year
vaccination (see (vi) 
however, confirmation of such
against the development of zoster. 

Contraindications 
(i) Allergy to vaccine compone
Zoster vaccination is contraindicated where there has been: 
• anaphylaxis following a previous dose of any VZV-containing vaccine, or 
• anaphylaxis following any vaccine component. 

(ii) People with impaired immunity 
Zoster vaccine is contraindicated in people with significant immune impairment due to e
or acquired medical condition, or due to medical treatment. This includes people receiving 
systemic im
suffering fro
Hodgkin’s disease); and any person with similar immune impairment due to a disease or
Section 2.3.3, Vaccination of individuals with impaired immunity due to disease or treatm

People who have been receiving high-dose systemic steroids (or equivalent) and have
may be vaccinated (see Section 2.3.3, Vaccination of individuals with impaire
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re have been no 
reports of an association between Reye syndrome and varicella vaccination, and it is unlikely that 
vaccination of a previously VZV-infected older person carries any risk of Reye syndrome.  

(vii) People receiving antiviral medication 
It is possible that the use of antivirals, such as aciclovir, famciclovir or valaciclovir, may interfere with 
the replication of the Zostavax live attenuated virus. People on such antiviral medication should cease 
treatment no less than 24 hours prior to vaccination and for at least 14 days after vaccination.34,44 

(i) People with impaired immunity due to HIV/AIDS 
Vaccination with zoster vaccine is not recommended for people with AIDS or symptomati
infection (see Table 2.3.4 Immunological categories based on age-specific CD4 counts an
of total lymphocytes). Studies of the use of zoster vaccine in HIV-infected people have no
completed. However, people with asymptomatic HIV infection may be considered for vac
case by case basis after seeking appropriate specialist advice. Serologic confirmation of 
infection must be obtained prior to vaccination. Although asymptomatic HIV-infecte
likely to experi 25

efficacy and the safety of zoster vaccination may be reduced in such recipi
uninfected people. 

(ii) Vaccination of people anticipating future significant immune impairment 
Immunocompetent people who anticipate alteration of their immunity because of their exis
can be given zoster vaccine under certain conditions, on a case by case basis after seeking appropriate 
specialist advice.34 People with conditions such as chronic lymphocytic leukaemia, cond
organ transplantation,43 solid tumours that will require future chemotherapy or radiation t
inflammatory diseases (eg. rheumatoid arthritis, systemic lupus erythematosus, inflam
disease, psoriasis) may have minimal alteration to their immune system, but can anticipat
impairment of immunity in the future due to their disease and/or treatment. Si
at higher risk of developing zoster than if they r
month prior to the onset of immune impairment may be appropriate (after seeking specialis
Serologic confirmation of previous VZV infection must be obtained prior to vaccination. 

(iii) Vaccination with other live attenuated vaccines  
If zoster vaccine is to be given around the same time as anothe
yellow fever), the vaccines should be given either at the same visit or at least 4 week
1.3.2 Responses to relevant conditions or circumstances identified by the pre-vaccination 
checklist). 

(iv) Vaccination before or after immunoglobulin or blood products  

antibody-containing blood product. This is because zoster vaccine 
a previous VZV infection who, therefore, have serum antibody levels comparable 
blood products. For further information, see Section 2.3.5, Vaccination of patients follow
other blood products including blood transfusions and ‘Variations from product inform

(v) Vaccination of household contacts of people with impaired immunity 
Vaccination of people ≥50 years of age, who are household contacts of a person with impai
immunity, is recommended. Based on evidence that the rate 
extremely low, it is unlikely that transmission of vaccine-as
would occur.24,35 If vaccinees develop a varicella- or zoster-like rash, they should cover the ras
avoid contact with people with impaired immunity for the duration of the rash. If hou
(<50 years of age) of a person with impaired immunity have not been previousl
immunised with varicella vaccine, the

(vi) People receiving long-term aspirin or salicylate therapy  
People receiving long-term salicylate therapy should be vaccinated if indicated. The
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 3.  Dworkin RH, Johnson RW, Breuer J, et al. Recommendations for the management of herpes 

 4.  Gnann JW, Jr., Whitley RJ. Clinical practice. Herpes zoster. New England Journal of Medicine 

t 

 6.  Kost RG, Straus SE. Postherpetic neuralgia — pathogenesis, treatment, and prevention. New 
England Journal of Medicine 1996;335:32-42. 

 7.  Gross G, Doerr HW. Herpes zoster guidelines of the German Dermatological Society [letter]. 
Journal of Clinical Virology 2003;27:308-9. 

dverse events  
• In clinical trials, zoster vaccine was associated with injection site reactions (including 

pain, swelling and/
also ‘Vaccine’ above).  

• Varicella-like rashes at the injection site occurred rarely, in 0.1% of recipients; h
more common than in placebo recipients. Varicella-like rashes that were not localis
injection site were also rare, and did not occur more often in vaccine compared with
recipients (0.1% in both groups). In the clinical trials in which rashes were analysed b
VZV, the majority were due to wild-type virus; only 2 subjects were found to h
the Oka/Merck VZV vaccine strain (see also ‘Vaccine’ above). 

• Fever >38.3°C was not seen more commonly in vaccinees, and occurred in <0.1% 
subjects overall.  

• Systemic symptoms were re
(Zostavax 6.3% vs placebo 4.9%), with t
headache and fatigue.24,35 

Variations from product information 
The Zostavax product information states that the vaccine can be administered concurren
inactivated influenza vaccine but not with 23vPPV. If inadvertent concomitant adm
Zostavax and pneumococcal polysaccharide vaccine occurs, there is no need to revacc
NHMRC states that Zostavax may be administered concurrently with other vaccines as 

The Zostavax product information states that the safety and efficacy of Zostavax have not been 

impairment. T
immune impairment on a case by case basis after seeking appropriate specialist advice,
co firmation of pre-existing immunity to VZV. 
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