
A new recombinant herpes zoster subunit vaccine 
has been shown in clinical trials to be efficacious 
and safe. It holds promise for reducing the burden 
of herpes zoster and its complications, particularly 
the pain of postherpetic neuralgia, for older people 
and immunocompromised patients, who are most 
at risk. However, until the new vaccine becomes 
available in Australia, the existing live attenuated 
vaccine has an ongoing and important role in 
clinical practice.

Herpes zoster (HZ), or shingles, is caused by reactivation 
of latent varicella zoster virus (VZV). During initial 
infection with VZV, which presents clinically as 

 chickenpox, the cervical and peripheral sensory ganglia 
become latently infected, probably through the bloodstream. 
VZV then remains latent in the sensory ganglia for life.1 As 
95% of adults in the developed world who were born in the 
pre-varicella vaccination era have had varicella by the age of 
30 years, most are at risk of developing HZ.

HZ is characterised by a dermatomal papulovesicular rash 
that evolves through pustular and crusting stages, usually 
accompanied by pain in the same area. Pain may start before 
the rash appears (prodromal pain) and can persist for weeks 
to months, even after resolution of the rash, as postherpetic 
neuralgia (PHN).2 PHN is usually defined as pain of at least 
moderate severity that persists for more than 90 days after 
onset of the rash.

The incidence of HZ increases with age, owing to the decline 
in immunity that accompanies ageing (immunosenescence). 
About 60% of HZ cases occur in people aged 50 years or older. 
HZ also occurs more often in patients with immuno compromising 
illnesses, such as HIV infection, or those receiving chemotherapy, 
high-dose corticosteroids, biological modifiers or haemato-
poietic stem cell or organ transplantation. The severity of HZ 
is related to the degree of immunocompromise.3 

The most important complication of HZ is the prolonged 
and severe pain of PHN, followed by superinfection of the rash, 
ocular involvement (including uveitis and blindness) and 
neuro logical disease. The likelihood of complications also 
increases with age.4 This is particularly so for PHN, which is 
less common in those under the age of 50 years. This prolonged 
severe pain can have a profound effect on the quality of life of 
many older people.5 

The introduction of a live attenuated HZ vaccine was an 
important advance in reducing the burden of HZ in older 
adults. However, the declining efficacy of this vaccine with age, 
 especially in those over the age of 70 years, has left a substantial 
unmet medical need in this growing population. Furthermore, 
the live attenuated vaccine is contraindicated in severely 
immuno compromised patients, in whom HZ is common and 
often severe. The development of a new recombinant subunit 
vaccine against HZ combined with adjuvants (HZ/su) addresses 
these issues, but the new vaccine is not yet available in Australia. 
This article discusses the efficacy and safety of the new 
 recombinant vaccine and provides guidance on what should 
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be done for patients until it becomes 
available.

New recombinant herpes zoster 
subunit vaccine 
The new recombinant vaccine has some 
key advantages over the existing live atten-
uated vaccine. First, its adjuvant system 
stimulates strong cellular and humoral 
responses to protein antigens – these 
immune responses prevent HZ after VZV 
reactivation in the neuronal ganglia – and 
circumvents the potential hazards of 
administering a live but attenuated virus 
to immunocompromised people. In addi-
tion, its simpler manufacture should allow 
easier supply to the large and increasing 
ageing population. 

HZ/su consists of 50 mcg of VZV 
glyco protein E and the AS01B adjuvant 
system.6 Glycoprotein E is the most abun-
dant  protein in VZV-infected cells and 
is essential for viral replication.7,8 How-
ever, it was selected as the HZ/su vaccine 
antigen mainly because it is a major target 
for  antibody and cellular immune 
responses during VZV infection.9,10 HZ/
su also contains the novel AS01B adjuvant 
system to improve the modest stimulatory 
immune effect of glycoprotein E alone. 
AS01B  consists of liposomes containing 
two immuno stimulants: MPL (3-O-  
desacyl-4'-monophosphoryl lipid A) and 
QS-21 (Quillaja saponaria Molina, frac-
tion 21).11 

Phase I and II clinical trials showed 
that HZ/su could stimulate strong 
humoral and cellular immune responses 
to glycoprotein E in adults aged 50 years 
or older, especially in those over 70 years, 
and that the adjuvant was essential 
for these responses.6,12,13 A single dose of  
HZ/su was found to be clearly immuno-
genic, but two doses administered two 
months apart were needed for optimal 
immune responses.12 

Recombinant vaccine efficacy 
against HZ 
Two large phase III studies, the Zoster 
Efficacy Study in Adults 50 Years of Age 

or Older (ZOE-50) and the Zoster Efficacy 
Study in Adults 70 Years of Age or Older 
(ZOE-70), were designed and conducted 
with 29,311 participants to assess the effi-
cacy of HZ/su in preventing HZ in immu-
nocompetent adults in two age groups: 
50 years or older (ZOE-50) and 70 years 
or older (ZOE-70).14,15 These blinded, 
 randomised, placebo-controlled studies 
were conducted in parallel at the same 
study sites in 18 countries. The partici-
pants were followed up for the develop-
ment of HZ and PHN for a mean of 3.2 
years.14,15 The ZOE-70 study was needed 
to collect additional efficacy and safety 
data for adults aged 70 years or older, as 
they are the population at highest risk of 
HZ and with the highest incidence of 
PHN.14 

The new recombinant vaccine  
has some key advantages over the 

existing live attenuated vaccine

In the ZOE-50 study, HZ occurred in 
six HZ/su recipients (0.3 cases/1000 
 person-years) and 210 placebo recipients 
(9.1 cases/1000 person-years), giving a 
vaccine efficacy of 97.2%.15 In each of the 
three age strata (50 to 59 years, 60 to 
69 years and 70 years or older), vaccine 
efficacy was similar (96.4% to 97.9%) and 
statistically significant (p<0.001). In 
 ZOE-70, which was stratified into two 
age groups (70 to 79 years and 80 years 
or older), HZ occurred in 23 HZ/su recip-
ients (0.9 cases/1000 person-years) and 
223 placebo recipients (9.2 cases/1000 
person-years) during a mean follow-up 
period of 3.7 years, giving a vaccine effi-
cacy of 89.8% (p<0.001).14 These trials 
show that HZ/su efficacy appears to be 
unaffected by age at the time of vaccina-
tion, with efficacy greater than 90% seen 
even in participants aged 80 years or 
older.

In the pooled results from the ZOE-50 
and ZOE-70 studies, HZ/su protection 
was also durable, as its efficacy did not 

 differ significantly between years one to 
four, at 97.6%, 92.0%, 84.7% and 87.9%, 
respectively (p<0.001). Long-term evalu-
ation of HZ/su recipients is ongoing to 
assess the persistence of vaccine efficacy 
beyond four years. 

Recombinant vaccine efficacy 
against PHN 
The ZOE-50 and ZOE-70 studies also 
examined efficacy of HZ/su against 
PHN. In the pooled study results, four 
cases of PHN occurred in HZ/su recipi-
ents (0.1 case/1000 person-years) and 
46 cases occurred in placebo recipients 
(0.9 cases/1000 person-years), giving a 
vaccine efficacy against PHN of 91.2% 
in adults aged 50 years or older 
(p<0.001).14,15 Efficacy was similar 
(88.8%) for those  aged 70 years or older 
(p<0.001). No cases of PHN occurred in 
HZ/su recipients younger than 70 years, 
compared with 10 cases in age-matched 
placebo recipients.14 

These studies found that the efficacy 
of HZ/su was similarly high against HZ 
and PHN. Its efficacy against PHN is there-
fore attributable to prevention of HZ, with 
no additional demonstrable efficacy 
against PHN in ‘breakthrough’ HZ, unlike 
with the live attenuated vaccine, although 
the few cases in vaccine recipients made 
this difficult to assess.14 However, HZ/su 
did significantly reduce the severity and 
duration of HZ- associated pain in those 
with breakthrough HZ.16 Therefore,  
HZ/su reduced both the risk of HZ and 
the severity of pain in vaccine recipients 
with breakthrough disease.17 

HZ/su also significantly protected 
against other complications of HZ, includ-
ing disseminated disease, ophthalmic 
disease (most common), neurological 
 disease including vasculitis and stroke, 
and visceral diseases. This was mainly 
achieved by preventing HZ itself rather 
than by preventing complications in 
breakthrough disease (one HZ/su recipient 
and 16  placebo recipients developed an 
HZ  complication other than PHN, giving 
a vaccine efficacy of 93.7%).18
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The number needed to vaccinate with 
the HZ/su vaccine to prevent one HZ case 
ranged from eight to 11, and to prevent 
one case of PHN ranged from 39 to 53.19

Safety and reactogenicity of 
recombinant vaccine
In the ZOE-50 and ZOE-70 studies, a 
total of 14,645 adults aged 50 years or 
older received HZ/su and 14,650 received 
the saline placebo, allowing direct com-
parison of serious adverse events. There 
were no differences in serious adverse 
events (10.1% vs 10.4%) or fatalities (4.3% 
vs 4.6%) between vaccine and placebo 
recipients.14,15,20 

As HZ/su contains the previously 
 unlicensed adjuvant AS01B, which could 
 theoretically induce or exacerbate auto-
immunity, the incidence of potential 
immune-mediated diseases was also 
 compared between vaccine and  placebo 
recipients and found to be similar (1.1% vs 
1.3%).20 Furthermore, there was no tem-
poral relationship between potential 
immune-mediated diseases and vaccine 
administration. 

These studies show that HZ/su has an 
acceptable safety profile in older adults. 
Post-licensure studies will further monitor 
HZ/su safety for potential immune- 
mediated diseases.

Reactogenicity, which may be local at 
the injection site or systemic, was com-
pared in 4460 HZ/su and 4466 placebo 
recipients for seven days after adminis-
tration (Table 1).15 Injection-site reactions 
were much more frequent in recipients of 
HZ/su than placebo (81.5% vs 11.9%). The 
most common local reaction was pain. 
Systemic reactions, most often myalgia 
and fatigue, were also more frequent after 
HZ/su than placebo (66.1% vs 29.5%). The 
more important reactogenicities are the 
severe or ‘grade 3’ local and systemic 
 reactions, which are defined as those 
 preventing normal daily activity. These 
occurred much more frequently in vaccine 
recipients (local reactions 9.5% vs 0.4%). 
However, these reactions to vaccine were 
transient; the median durations were only 

one to three days overall and one to two 
days for grade 3 reactions. 

Although the reactogenicity of HZ/su 
was relatively high, so was second-dose 
compliance, at about 95% in both the 
ZOE-50 and ZOE-70 studies.14,15 This was 
comparable to compliance in the placebo 
groups (91% of recipients with grade 3 
vaccine reactions returned for a second 
dose). Thus, the vaccine was generally well 
tolerated. 

Recombinant vaccine in 
immunocompromised populations 
Unlike live  vaccines, nonreplicating 
 vaccines are safe to use in severely 

immunocompromised patients. The risk 
of live HZ vaccine has been highlighted 
by a report from postmarketing surveil-
lance of several cases of disseminated 
HZ that occurred in severely immuno-
compromised patients who received the 
live attenuated HZ  vaccine and were 
proven to be caused by the vaccine 
strain.21

HZ/su can be safely used in immuno-
deficient patients at high risk of HZ. The 
safety and reactogenicity of HZ/su have 
been examined in several immunocom-
promised populations, including autolo-
gous stem cell transplant recipients, adults 
with HIV infection, renal transplant 

TABLE 1. PARTICIPANTS IN THE ZOE-50 TRIAL EXPERIENCING AT LEAST ONE  
HZ/SU REACTOGENICITY EVENT WITHIN SEVEN DAYS AFTER VACCINATION15* 

Adverse event HZ/su group 
(n=4460)

Placebo group 
(n=4466)

% (95% CI) % (95% CI)

Solicited or unsolicited symptom 84.4 (83.3 to 85.5) 37.8 (36.4 to 39.3)

Grade 3 solicited or unsolicited 
symptom

17.0 (15.9 to 18.2) 3.2 (2.7 to 3.8)

Grade 3 solicited or unsolicited 
symptom related to vaccination

15.6 (14.5 to 16.7) 1.9 (1.5 to 2.3)

Solicited injection-site reaction 81.5 (80.3 to 82.6) 11.9 (11.0 to 12.9)

Pain 79.1 (77.8 to 80.2) 11.2 (10.3 to 12.2)

Redness 38.0 (36.5 to 39.4) 1.3 (1.0 to 1.7)

Swelling 26.3 (25.0 to 27.6) 1.1 (0.8 to 1.4)

Grade 3 solicited injection-site reaction 9.5 (8.7 to 10.4) 0.4 (0.2 to 0.6)

Solicited systemic reaction 66.1 (64.7 to 67.6) 29.5 (28.2 to 30.9)

Myalgia 46.3 (44.8 to 47.8) 12.1 (11.2 to 13.1)

Fatigue 45.9 (44.4 to 47.4) 16.6 (15.5 to 17.8)

Headache 39.2 (37.8 to 40.7) 16.0 (14.9 to 17.1)

Shivering 28.2 (26.8 to 29.5) 5.9 (5.2 to 6.7)

Fever 21.5 (20.3 to 22.7) 3.0 (2.5 to 3.6)

Gastrointestinal symptoms 18.0 (16.9 to 19.2) 8.8 (8.0 to 9.7)

Grade 3 solicited systemic reaction 11.4 (10.5 to 12.4) 2.4 (2.0 to 2.9)

* Adapted from Lal H, et al. N Engl J Med 2015; 372: 2087-2096.15

Abbreviations: HZ/su = recombinant subunit vaccine against herpes zoster combined with adjuvants;  
ZOE-50 = Zoster Efficacy Study in Adults 50 Years of Age or Older.
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recipients and people with haematological 
or solid organ malig nancies.17,22-24 No 
safety concerns arose in any immuno-
compromised group. Furthermore, in all 
cases, the HZ/su  reactogenicity profile 
was similar to that observed in older 
adults in the ZOE-50 and ZOE-70 trials 
and did not affect the underlying 
disease. 

Licensing of recombinant vaccine
HZ/su was licensed in the US, Canada, 
Europe and Japan in 2017 and in Australia 
in 2018 for individuals aged 50 years or 
older. It has now been rolled out in the US 
and Canada, and demand in those coun-
tries is high. A recent cost-effectiveness 

review of HZ/su in the US showed that, at 
a price of US$280 per series ($140 per dose), 
HZ/su would cost less than the live atten-
uated vaccine.25

Europe and Japan will be the next 
 markets to receive access to the vaccine, 
with Australia to follow, probably in one 
to two years.

Other considerations
Key questions that are being addressed in 
clinical trials or are yet to be conclusively 
answered regarding HZ/su are shown in 
Table 2.26-29

The high efficacy of HZ/su suggests 
that use of one or a few target antigens 
combined with relevant adjuvants could 

in future be extended to improve the 
 limited efficacy of other vaccines, such as 
influenza and pneumococcus vaccines, 
in ageing people. 

What should Australians do while 
waiting for the new vaccine?
Although the new recombinant vaccine 
is highly efficacious and safe, it will likely 
be one to two years before it is available 
in Australia. Until then, the existing live 
attenuated vaccine still has an important 
place in therapy for certain groups of 
people. 

The live attenuated vaccine has an 
efficacy of about 65% against PHN, 
although a lower efficacy (51%) against 

TABLE 2. KEY QUESTIONS REGARDING THE NEW RECOMBINANT HERPES ZOSTER SUBUNIT VACCINE

Question Comments

Will there be a trial comparing the live and 
recombinant vaccines?

A trial comparing the immunogenicity and reactogenicity of the two vaccines is 
underway (NCT02114333)

What is the likely duration of protection of 
HZ/su? 

Immunogenicity studies from Phase I/II trials showed persistence and plateauing of 
varicella zoster virus glycoprotein E-specific CD4 T cell immunity for four to nine years.26 
Trials to assess whether these figures are a good guide to the duration of clinical 
protection are in progress

Will effectiveness studies validate the 
results of controlled trials?

This remains to be tested, probably in the US

Is the rate of compliance with a two-dose 
HZ/su regimen in the real world likely to 
reflect the compliance of 96% seen in 
trials?

Accurate data will soon be available from the US, when vaccine availability meets 
strong demand, but compliance will probably be at least 70%

Is the vaccine equally efficacious in patients 
with multiple comorbidities or well-defined 
frailty?

This is being investigated in a trial that is underway (NCT03563183)

Will HZ/su be efficacious in all severely 
immunocompromised patients for whom the 
live vaccine is contraindicated?

Results of a Phase III trial in haemopoetic stem cell transplant patients showed 64% 
efficacy.27 Studies in other groups are underway

Can a single dose of HZ/su be efficacious? 
Are there any circumstances in which the 
second dose should be omitted?

This is unlikely, as the immunogenicity of the vaccine depends heavily on the second dose. 
However, it may be possible to delay the timing of the second dose; a recent open-label 
randomised controlled trial showed a noninferior immune response to doses of HZ/su 
administered six months apart compared with administration two months apart28

Can simple immunological surrogates for 
vaccine efficacy be established to identify 
nonresponders?

None have been identified yet. This remains an open question

Can patients who have previously had HZ 
receive the HZ/su vaccine?

Yes; in a recent study, the HZ/su vaccine was immunogenic in adults aged ≥50 years 
with a physician-documented history of HZ, and no safety concerns were identified29

Abbreviations: HZ = herpes zoster; HZ/su = recombinant subunit vaccine against HZ combined with adjuvants. 
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HZ itself.30 Vaccine effectiveness against 
HZ lasts for eight to 10 years, and probably 
longer for PHN. The contraindications 
to the live attenuated vaccine have been 
extensively outlined elsewhere but include 
severe immunocompromise, pregnancy 
and  previous anaphylactic reaction to a 
VZV-containing vaccine or vaccine 
component.30,31 

The live attenuated zoster vaccine is far 
less reactive than HZ/su, with the latter 
having a much higher incidence of local 
reactions (Table 1). Mild injection-site 
 reactions, such as pain, swelling and red-
ness, are likely to occur in about half of 
patients receiving the live attenuated 
 vaccine.31 Systemic reactions occur in about 
24% of recipients.

Older immunocompetent people
The live attenuated vaccine is registered 
for use in people aged 50 years or older as 
a single dose. It is  particularly recom-
mended for adults aged 60 years or older 
who are not immuno compromised.31 

 Vaccination is also recommended for 
 people aged 50 years or older who are 
household contacts of a person who is or 
is expected to become immunocompro-
mised.31 It is freely available on the 
National Immunisation Program for 
 Australians aged between 70 and 79 years. 
The catch-up program for those aged 71 
to 79 years is funded only until October 
2021. 

Although disease burden is also high 
in people aged 80 years or older, live 
 attenuated vaccine efficacy is lower in this 
age group. Nevertheless, real-world evi-
dence has shown that individuals in this 
age group may still benefit from this 
vaccine.32

HZ/su, when it becomes available, can 
be administered to previous recipients of 
the live attenuated vaccine without 
increased reactogenicity and with similar 
immunogenicity, so future administration 
should not be prejudiced.33 

The existing live attenuated  
vaccine still has an important  
place in therapy for certain  

groups of people 

Immunocompromised people
There is currently no vaccine for severely 
immunocompromised patients, although 
the live attenuated vaccine can be safely 
administered two to four weeks in advance 
of impending immunosuppression. How-
ever, this is often impractical.

GPs and other vaccine providers 
should assess whether a patient is severely 
immunocompromised. The first step is 
to complete a prevaccination checklist.31 
It is very important that severely immu-
nocompromised patients do not receive 
the live attenuated vaccine, as there have 
been several cases of severe morbidity 
and even death.21

Evidence on safety of the live attenuated 
vaccine in moderately immunocompro-
mised patients is still accumulating. In 
some moderately immunocompromised 

patients, such as those receiving anti- 
tumour necrosis factor therapy, it seems 
safe.29,34,35 

In adults with haematological malig-
nancies receiving anti-CD20 monoclonal 
antibodies, an inactivated zoster vaccine 
was well tolerated and resulted in statis-
tically significant VZV-specific T-cell 
responses at about 28 days.34 However, it 
is not known whether or when this inac-
tivated vaccine will become available.

Conclusion
HZ/su is a new vaccine against HZ with 
two advantages over the currently avail-
able live attenuated zoster vaccine. First, 
it  provides much more protection against 
acute HZ and its major complication, 
PHN. Second, it is a non-live vaccine, 
so  it can be safely used in immuno-
compromised patients. Further studies are 
underway to provide evidence of effective-
ness in all major immunocompromised 
groups. 

The main drawback of HZ/su is its 
much higher rate of local reactions (81.5% 
vs 48.3% overall; 9.5% vs less than 1% for 
severe  reactions) and systemic reactions 
(66.1% vs 24%) compared with the live 
attenuated vaccine, although these effects 
are transient.14,15 In addition, two doses 
of HZ/su are required to provide protec-
tion. The need for two doses and the 
higher rate of local and systemic adverse 
effects may influence compliance with 
HZ/su vaccination once it becomes avail-
able in Australia. However, this was not 
apparent in the trials and has not pre-
vented major demand for the vaccine in 
North America, where three million 
doses were dispensed in the first year of 
licensure. Key points regarding HZ/su 
are shown in the Box.  MT
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KEY POINTS ABOUT THE NEW 
RECOMBINANT HERPES ZOSTER 
VACCINE

• The new recombinant zoster vaccine 
has outstanding efficacy that does 
not wane with the age of the vaccine 
recipient.

• Immunogenicity studies suggest 
prolonged duration of efficacy beyond 
four years; this requires testing in 
controlled trials.

• Reactogenicity to the vaccine is high, 
with about 9%and 15% of recipients 
experiencing severe local or systemic 
symptoms, respectively, that impair 
normal activity for about two days.

• Two doses of vaccine are essential, 
and every effort needs to be made  
to administer the second dose.

• Roll out of the vaccine in North 
America suggests these issues do 
not markedly impair demand for it.

• The vaccine will not be available in 
Australia for at least a year because 
of the unprecedented demand in 
North America.
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