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Herpes zoster
vaccination

ANTHONY L. CUNNINGHAM AO FaHMS, MD, FRACP, FRCPA, FASM

One in three people will experience herpes zoster (HZ)
in their lifetime, with the risk increasing markedly with
age. Vaccination is recommended for older people and
those who are immunocompromised. The recombinant
zoster vaccine offers excellent protection against HZ
and associated postherpetic neuralgia in both these
cohorts and is funded on the National Immunisation
Program.

Herpes zoster: epidemiological and clinical aspects
Herpes zoster (HZ) is caused by reactivation of the varicella zoster
virus (VZV) from the dorsal root or trigeminal nerve ganglia.
VZV causes inflammation at the dorsal root ganglion and along
the nerve as it is transported to the skin dermatome. This results
in moderate to severe neuritic pain and, in the innervated
dermatome, a characteristic papulovesicular rash.! This pain may
persist beyond 90 days after onset of the rash as postherpetic
neuralgia (PHN).? Reactivation is controlled by specific immunity,
especially T-cell mediated immunity, which declines with ageing,
commencing beyond 50 years of age, so called ‘immunosenes-
cence’’ The other major complication is ocular zoster arising from
HZ in the first division of the trigeminal nerve, with an incidence
of 4 to 25% of all HZ cases and, rarely, causing blindness.*

One in three people will experience HZ in their lifetime,
increasing over the age of 50 and rising to an incidence of one
in two over the age of 85 years.> Specifically, the risk of HZ
increases markedly with age, from three to five per 1000 person-
years for the general adult population to above 10 per 1000
person-years for those aged over 70 years in almost all countries
surveyed.® Recurrent HZ also occurs in all dermatomes, including
ocular HZ, commencing about one year after the first episode
and reaching an incidence of about 6 to 8% over eight years.”

MedicineToday 2024; 25(6): 51-54

Professor Cunningham is Co-Director of the Centre for Virus Research, Westmead
Institute for Medical Research; and Professor at the Sydney Infectious Diseases
Institute and School of Medical Sciences, Faculty of Medicine and Health, The

© LIGHTSPRING/SHUTTERSTOCK

University of Sydney, Sydney, NSW.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2024. https://medicinetoday.com.au/mt/2024/june

KEY POINTS

« The recombinant zoster vaccine (RZV) is highly efficacious
in immunocompetent patients, irrespective of age and
frailty, and this efficacy persists for more than 10 years.

« Two doses of RZV are necessary for optimal effectiveness.

o RZVis safe, including in severely immunocompromised
patients.

* RZV has very good efficacy in severely immunocompromised
patients with haematological malignancies and after
transplantation, as well as very good immunogenicity in
those with HIV and other cancers.

« The vaccine is safe and immunogenic after natural herpes
zoster infection and attenuated live zoster vaccine.

* RZVis free on the National Immunisation Program for non-
Indigenous people aged over 65 years, Indigenous people
aged over 50 years and severely immunocompromised
patients aged over 18 years.

Herpes zoster in immunocompromised patients

People who are moderately to severely immunocompromised
are also at increased risk of HZ, including those with haemato-
logical or other malignancies, HIV infection or AIDS, those
undergoing solid organ transplantation (SOT) or haemopoietic
stem cell transplantation (HSCT) and those receiving immuno-
suppressive drugs such as 20 mg/day or more of prednisolone
or equivalent for over two weeks.® The incidence and severity
of HZ increases proportionately with the degree of immuno-
suppression. Highly immunocompromised patients receiving
allogeneic or autologous HSCT have an HZ incidence of 8 to
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28% in the first year after HSCT and are
atincreased risk of visceral dissemination.
HZ incidence is reported as 22 to 32 per
1000 person years in SOT recipients and
up to 14 per 1000 person years in patients
with a solid tumour receiving chemother-
apy. Before the advent of antiretroviral
therapy, the risk of HZ in people with HIV
infection was 10-fold higher (32 per 1000
person years) than in the age-matched
population, and it is still two- to threefold
higher than the age-matched population,
especially in people with CD4+ T-cell
counts below 200 cells/mcL. HZ compli-
cations, including recurrent episodes, are
still threefold higher than in the age-
matched population.®’

Patients who are moderately immuno-
compromised as a result of treatment for
autoimmune diseases with immunosup-
pressive drugs and biologicals including
disease-modifying antirheumatic drugs
(DMARD:), (e.g. rheumatoid arthritis,
inflammatory bowel disease, multiple
sclerosis) are at increased risk of HZ. Treat-
ment with JAK inhibitors shows a fivefold
increased risk compared with other
therapies."

The recombinant zoster vaccine
This article focuses on the recombinant
zoster vaccine (RZV, or Shingrix) as it is
now the only HZ vaccine available to
patients free of charge on the Australian
National Immunisation Program (NIP), is
predominant in most Organisation for
Economic Co-operation and Development
(OECD) countries, is the only vaccine recom-
mended for severely immunocompromised
patients and one for which new data con-
tinues to be reported. It has been available
for people aged 50 years and older, whether
immunocompromised or not, since June
2021 and is now preferred over the live atten-
uated zoster vaccine (ZVL, or Zostavax).!!
RZV consists of only a single highly
immunogenic VZV surface protein, gly-
coprotein E, which is produced efficiently
using recombinant technology, and the
AS01B adjuvant system. Glycoprotein E
is the most abundant protein in
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VZV-infected cells and is essential for viral
replication.'>" It is the major target for
antibody and cellular immune responses
to VZV during infection."** AS01B con-
sists of the toll-like receptor 4 agonist,
monophosphoryl lipid A (MPL), and the
saponin QS-21, all encased within alipos-
ome. After intramuscular injection, RZV
drains rapidly to the axillary lymph nodes
and initiates a marked immune cascade
involving many cell types and molecules
to stimulate antiglycoprotein E (gE)-
specific antibodies and T cells.'*'® The
adjuvantis crucial for the vaccine’s marked
immunogenicity and efficacy. Phase 1
and 2 clinical trials showed that RZV
could stimulate strong humoral and cel-
lular immune responses to glycoprotein
E in adults aged 50 years or older, and
especiallyin those aged over 70 years, and
that the adjuvant was essential for these
responses, increasing the T-cell response
from 10 to 90% in people over the age of
70 years.'*** As RZV is not a live vaccine,
it is safe for immunocompromised
patients. A single dose of RZV was found
to be immunogenic, but two doses admin-
istered two months apart were needed for
optimal immune responses.”

Efficacy of RZV

Two large phase 3 studies, the Zoster Effi-
cacy Study in Adults 50 Years of Age or
Older (ZOE-50) and Zoster Efficacy Study
in Adults 70 Years of Age or Older (ZOE-
70), were designed and conducted with
more than 29,000 participants to assess
RZV efficacyin preventing HZ in immuno-
competent adults in these two age
groups.”** These blinded, randomised,
placebo-controlled studies were conducted
in parallel at the same study sites in 18
countries. Participants were followed up
for the development of HZ and PHN for
amean of 3.2 and 3.7 years.?»?2 The ZOE-
70 study was needed to obtain additional
data for the population at highest risk of
HZ and with the highest incidence of
PHN.* RZV had an efficacy against HZ
of more than 90% in clinical trials, even
in people aged over 80 years. Follow-up
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studies showed this efficacy to be durable
at 89% over 10 years, even in the oldest
age groups, showing RZV to be the most
efficacious and durable vaccine yet for the
ageing population.***

Two reallife studies have confirmed the
high effectiveness of RZV, albeit slightly
lower (85% and 70%) likely due to difficul-
ties in using databases for diagnosis (e.g.
defining HZ according to antiviral drug
use). One study showed a decrease in effec-
tiveness of about 15% if only a single dose
was administered.*

Recombinant vaccine efficacy
against PHN

Pooled data from the ZOE-50 and ZOE-70
studies showed an RZV efficacy against
PHN of 91% in adults aged 50 years or
older.*** Efficacy was similar (89%) for
those aged 70 years or older. Its efficacy
against PHN was due to prevention of HZ.
Follow-up studies also showed attenuation
ofacute pain and reduced pain medication
during the uncommon breakthrough case
of HZ in RZV immunised patients.”” The
number needed to vaccinate with RZV to
prevent one HZ case ranged from eight
to 11, and to prevent one case of PHN
ranged from 39 to 53.%

RZV also significantly protected
against other complications of HZ, includ-
ing disseminated disease, ocular HZ and
neurological disease, including vasculitis
and stroke, and visceral diseases. Unlike
some other vaccines for the ageing popu-
lation, RZV also showed no diminution
in efficacy against HZ in those patients
with multiple comorbidities or frailty,
common in those aged over 70 years.**

Safety and reactogenicity of
recombinant vaccine

In the ZOE-50 and ZOE-70 studies, more
than 14,000 adults aged 50 years or older
received RZV and a similar number received
the saline placebo. There were no differences
in serious adverse events (10.1% vs 10.4%) or
fatalities (4.3% vs 4.6%) between participants
receiving vaccine and placebo.”****! There
was also no significant difference in the



incidence of potential immune-mediated
diseases between those receiving vaccine
and placebo (1.1% vs 1.3%), a potential
concern with a new immunomodulating
adjuvant such as AS01B.” Post-licensure
studies monitoring safety for potential
immune-mediated diseases showed that
there is an extremely low incidence (3 per
one million) of Guillain-Barré syndrome
in the first 42 days after each RZV dose,
and is similar to that of adenovirus-based
and influenza vaccines.*?

A recent retrospective study also
suggested a minor increase in recurrent
ocular HZ if patients were immunised
with RZV within 56 days after their pre-
vious episode of ocular HZ.* However,
in Australia RZV is recommended to be
administered one year after a prior episode
of HZ (see below).

Reactogenicity may belocal at the injec-
tion site or systemic. In the first seven days
after RZV administration, injection site
reactions were much more frequent in RZV
recipients than in those who received
placebo (82% vs 12%; Box).>> The most
common local reaction was pain. Systemic
reactions, most often myalgia and fatigue,
were also more frequent after RZV than
placebo (66% vs 30%). There was less reac-
togenicity with advancing age. The more
important reactogenicities are the severe
or ‘grade 3" local and systemic reactions,
defined as those preventing normal daily
activity. These occurred much more fre-
quently with RZV than placebo (local
reactions, 9.5% vs 0.4%). However, these
reactions to vaccine were transient, lasting
one to three days overall, and one to two
days for grade 3 reactions. Thus, the vaccine
was generally well tolerated as 95% of
recipients returned for a second dose,
including 91% of recipients with grade 3
reactions. The incidence of grade 3 reacto-
genicity was similar after first and second
doses, and only 34% of those with such
reactogenicity after the first dose had grade
3 reactionsafter the second dose.** Further-
more, good RZV immunogenicity does not
require marked reactogenicity, i.e. there is
only a weak association between the two.”

Safety of RZV when administered
after prior herpes zoster or after live
attenuated zoster vaccine

When RZV was administered five years
after natural herpes zoster (physician
documented), the vaccine was found to be
safe, with similar immunogenicity to that
seen in the ZOE50/70 trials (in recipients
without prior HZ), inducing antibody to
the vaccine in more than 90% of patients
aged 50 years or over.” RZV administered
to patients five years after ZVL was found
to be equally immunogenic and safe com-
pared with those without prior immunisa-
tion.”” These results are important in the
Australian context, where thereis high ZVL
uptake in the community. In Australia (and
some other countries), RZV is recom-
mended to be given at one year or more
after natural HZ or ZVL; however, RZV is
not funded on the NIP until five years after
ZVL.!" In some other countries, including
the USA, RZV is recommended soon after
full recovery from HZ; however, in the spe-
cial case of ocular HZ this is unwise until
further studies clarifying the risk of induc-
ing recurrent ocular HZ are available.”

Coadministration with other vaccines
Recent studies have now clarified that RZV
is safe and retains similar immunogenicity
after coadministration with unadjuvanted
inactivated seasonal influenza, pneumo-
coccal (PPV23), COVID-19 RNA and
diphtheria-tetanus-pertussis (DTaP)
vaccines.*®

RZV efficacy and immunogenicity in
immunocompromised patients

Five key phase 2 and 3 clinical trials have
provided evidence for the immunogenicity,
reactogenicity, safety and/or efficacy of
RZV in moderately to severely immuno-
compromised patients.”** In patient groups
receiving autologous HSCT, SOT and
haematological malignancy or solid tumours
with chemotherapy, two vaccine doses were
administered at zero and one to two months,
with follow up at 12 months. In patients aged
18 years and older (of whom 73% were
aged over 50 years) with haematological

MedicineToday
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2024. https://medicinetoday.com.au/mt/2024/june

RECENT ADVANCES IN UNDERSTANDING
THE EFFICACY, IMMUNOGENICITY AND
REACTOGENICITY OF THE
RECOMBINANT ZOSTER VACCINE (RZV)

¢ The presence of multiple comorbidities
or frailty does not affect the (high)
vaccine efficacy of RZV (unlike with
influenza and pneumococcal vaccines)

Duration of efficacy of 89% exceeds
10 years

* RZV ameliorates pain in the acute
stages of breakthrough herpes zoster

Retrospective community effectiveness
studies show a single dose is about
15% less effective than the standard
double dose

e Good RZV immunogenicity does not
require marked reactogenicity, i.e.
there is only a weak association
between the two

malignancies (chroniclymphatic leukaemia,
Hodgkin’s disease, non-Hodgkin’s lym-
phoma, myeloma), RZV was administered
during or after chemotherapy. Significant
immune responses were observed after RZV,
with T-cell and gE antibody responses seen
in 84% and 60% of patients, respectively.
Vaccine efficacy against HZ was excellent
at 87% in a post hoc analysis."!

In the largest trial, more than 1800
patients were administered RZV 50 to 70
days after receiving autologous HSCT for
acute myeloid leukaemia, Hodgkin’s dis-
ease, non-Hodgkin’slymphoma or multiple
myeloma. Excellent immune responses to
RZV were observed, with T-cell responses
seen in 89% and gE antibody in 71% of
patients. The efficacy was very good against
HZ (68%) and excellent against PHN (89%),
other complications (78%) and hospitalisa-
tion (85%). Vaccine efficacy was unchanged
in patients receiving rituximab for B-cell
lymphomas and chronic lymphocytic
leukaemia.** In the SOT group, a T-cell
response occurred in 64% and gE antibody
in 74% of recipients.* Immunogenicity
was lowest in patients with solid tumours
receiving chemotherapy, with a T-cell
response seen in 46%, although a gE
antibody response was seen in 92%."
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In the HIV trial, patients with HIV infec-
tion were stratified into three subgroups
according to CD4+ T-cell countand received
three vaccine doses at zero, two and six
months, with follow up at 18 months. RZV
induced strong gE antibody and T-cell
responses that persisted until the end of the
18-month study, irrespective of CD4+ T-cell
level or whether patients were on antiret-
roviral therapy. The third dose did not add
to immunogenicity.*

Where patients cannot immediately
receive RZV after induction of immuno-
suppression, antiviral prophylaxis for HZ
with valaciclovir or famciclovir should be
continued until peak immunogenicity is
reached. For example, in the HSCT trials
RZV was administered 50 to 70 days after
receiving HSCT and then the second dose
one to two months later; peak immuno-
genicity was reached one month after the
second dose.* In practice, the US Centers
for Disease Control and Prevention recom-
mends that patients receive RZV at least
three to 12 months after HSCT or before
transplantation or chemotherapy, if possible.
If this is not possible then RZV should be
administered when immunosuppression is
reduced.*®

The next target group for RZV are mod-
erately immunocompromised patients on
immunosuppressive medication for auto-
immune diseases, including chemical and
biological agents, some of which are anti-
rheumatic drugs or DMARDS. As JAK
inhibitors are one of the most potent agents
in predisposing to HZ, several trials are
underway to examine efficacy in such
people.”” Some studies of immunogenicity
are reassuring in indicating that RZV
induces increased VZV/gE antibody in 80
to 100% of people on JAK inhibitors. T-cell
responses were not studied.*”*® The results
of current efficacy trials are eagerly awaited.

RZV reactogenicity and safety in
immunocompromised people

In the above trials, no vaccination-related
severe adverse effects were reported.**
Local reactogenicity at the injection site in
patients in all five of these trials was only
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moderately increased (75 to 85%) compared
with immunocompetent people in the
ZOE50 and 70 trials (84% in those aged
over 50 years and 79% in those over
70 years.)*"*> However, systemic reacto-
genicity was markedly increased in all five
immunocompromised groups (67 to 83%),
and was mostly because of the underlying
disease, with a marked increase in systemic
reactogenicity also seen in placebo recipients
(46 to 79%). Compared with immunocom-
petent people, severe or ‘grade 3’ local or
systemic reactions in immunocompro-
mised groups were relatively mildly elevated
(10 to 20%).4+#°

Future research
Follow-up studies on the durability of the
efficacy of RZV inimmunocompetent peo-
ple out to 15 years are continuing. Studies
on the safety of RZV coadministration with
other adjuvanted vaccines are also urgently
needed. Future research on the mechanism
of action of RZV may lead to the develop-
ment of RZV-like vaccines that have
reduced reactogenicity but retain immu-
nogenicity and efficacy, as there is only a
weak correlation between the two effects.
Further research on the efficacy, immu-
nogenicity and reactogenicity of RZV in
immunocompromised patients is still
needed and underway. In particular, the
completion of phase 3 trials in patients
receiving SOTs and those with solid
tumours receiving chemotherapy are of
major importance. For all five groups of
severe immunosuppression, the durability
of immunogenicity and vaccine efficacy
beyond 12 to 18 months needs to be defined.
Currently, there are few data on the safety
and efficacy of RZV in patients with auto-
immune diseases who are being treated
with biological and synthetic DMARDs,
especially agents with an immunosuppres-
sive effect on T cell responses; however,
phase 3 trials of RZV in patients on JAK
inhibitors are in progress. Studies on the
use of RZV to prevent varicella/chickenpox
in severelyimmunocompromised children
are worth pursuing in view of the contrain-
dication to live attenuated vaccines and
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recent data showing RZV can induce naive
T cell responses to VZV gE.***!

Indications for the recombinant
zoster vaccine in Australia

In Australia, RZV is recommended for
immunocompetent people over the age of
50 years and in patients aged 18 years
and older who are moderately to severely
immunocompromised or soon expected to
be so. Household contacts are also recom-
mended to be immunised. RZV is funded
through the NIP for non-Indigenous
immunocompetent people aged 65 years
or over, Indigenous people aged 50 years or
over and patients aged 18 years or over who
are severely immunocompromised.'®

Conclusion

RZV is highly efficacious against herpes
zoster and complications including PHN,
regardless of age (including in people more
than 80 years of age), comorbidities and
frailty. Protection remains stable up to
10 years after vaccination, with longer-term
efficacy trials in progress. Two doses given
two to six months apart, are required for
optimal efficacy. RZV is associated with a
high level of local (injection site) and sys-
temic reactogenicity; however, the incidence
of reactogenicity that impairs everyday
activity is low and lasts one to three days,
with only one-third experiencing similar
severity with the second dose. The vaccine
is very safe, with an extremely low incidence
of Guillain-Barré syndrome. It is the only
safe vaccine for HZ in moderate-severely
immunocompromised patients with very
good, albeit lower, efficacy in patients with
transplants and haematological malig-
nancy. Local reactogenicity is similar to
immunocompetent people and systemic
reactogenicity is increased due to underly-
ing disease. MT
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