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HERPES ZOSTER VACCINE RECOMMENDATIONS

1. IMMUNOCOMPETENT ADULTS
NIAC recommends the immunisation of all adults aged 65 years and older with recombinant
zoster vaccine (RZV).

2. IMMUNOCOMPROMISED ADULTS

(a) NIAC recommends the immunisation of adults with immunocompromising conditions (Table
1) aged 50 years and older with RZV.

(b) NIAC recommends the immunisation of HSCT recipients, aged 18 years and older, with RZV.

(c) NIAC recommends that immunisation with RZV is considered for patients aged 18-49 years
and older with immunocompromising conditions (Table 1) in particular solid organ transplant
recipients, those with haematological malignancies and those with advanced or untreated
HIV (CD4 count <200 cells/ul), in consultation with their treating hospital specialist.

3. For both immunocompetent and immunocompromised adults, RZV should be given as two doses
(0.5ml) with a 2—6-month interval between doses.*

* For subjects who are or might become immunodeficient or immunosuppressed due to disease or therapy, and who
would benefit from a shorter vaccination schedule, the second dose can be given 1 to 2 months after the initial dose.

Recommendations may be updated if more information becomes available.
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Table 1: Immunocompromising conditions that increase the risk of HZt

Hematopoietic Stem Cell Transplant Recipients

Solid Organ Transplant Recipients

Patients with cancer

Includes solid tumours and haematological malignancy e.g., leukaemia

Patients with primary or acquired cellular and combined immune deficiencies resulting in lymphopenia
(<1000 lymphocytes/ul) or functional lymphocyte disorder.

Includes people living with HIV who are severely immunosuppressed (CD4 count <200 cells/ul)

Patients with immune mediated inflammatory disorders who are receiving, have received, or are planned
to receive immunosuppressive therapy e.g., rheumatoid arthritis, systemic lupus erythematosus, and
inflammatory bowel disease.

Immunosuppressive therapy includes but is not limited to:

e  Corticosteroids: Either high doses# intermittently or long-term use of more than 5mg of prednisolone or
equivalent per day.

e Non-biologic immunosuppressive therapy e.g., methotrexate, systemic calcineurin inhibitors, cyclosporin,
cyclophosphamide, azathioprine, JAK inhibitors.

® Biologic agents e.g., B-cell monoclonal antibodies, TNF alfa blockers.

t Optimal age and precise timing of vaccination should be determined by treating hospital specialist taking patient specific factors
into account (see Appendix 1).

¥ High dose steroids: Adults and children >10kg: 240 mg/day for more than one week, or 220 mg/day for two weeks or longer and
Children <10kg: 2mg/kg/day for two weeks or longer. See Chapter 3 Immunisation Guidelines of Ireland.
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LIST OF ABBREVIATIONS

AE
ART
CKD
COPD
CRF
DM
ESRD
GSK
HIPE
HIV
HSCT
HZ
IBD
JAKi
LTFU
MS
nbDMARDS
NIAC
NNV
PCV
PHN
PPSV
PS
RA
RCT
RSV
RZV
SGPN
SLE
SOM
SOT
Tdap
TNF
VE
VZV
ZVL

Adverse event

Antiretroviral therapy

Chronic kidney disease

Chronic obstructive pulmonary disease
Chronic renal failure

Diabetes mellitus

End stage renal disease
GlaxoSmithKline

Hospital In-Patient Enquiry

Human immunodeficiency virus
Hematopoietic stem cell transplant
Herpes Zoster

Inflammatory Bowel Disease

Janus kinase inhibitors

Long term follow up

Multiple sclerosis

non-biologic disease-modifying antirheumatic drugs
National Immunisation Advisory Committee
Number needed to vaccinate
Pneumococcal conjugate vaccine
Postherpetic neuralgia

Pneumococcal polysaccharide vaccine
Psoriasis

Rheumatoid arthritis

Randomised controlled trial
Respiratory syncytial virus
Recombinant zoster vaccine

Sentinel General Practitioner Network
Systemic lupus erythematosus

Solid organ malignancy

Solid organ transplant

Tetanus, Diphtheria, and Pertussis
Tumour necrosis factor

Vaccine efficacy

Varicella zoster virus
Zoster live vaccine
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1. EXECUTIVE SUMMARY

e Herpes zoster (shingles) and its complications impact the health of older adults and
immunocompromised patients in Ireland and is linked to a considerable number of hospital
admissions annually (approximately 100 admissions per 100,000 population in those aged 265
years). Incidence starts to increase in the population from 50 years of age and continues to
increase with advancing age.

e Rates of complications of herpes zoster (HZ) increase with age and immunocompromise. These
complications can be severe and long-lasting, significantly impacting the quality of life of those
affected. The most common complication of HZ, post herpetic neuralgia (PHN), occurs in
approximately 8% of cases and almost 20% in those over 70 years of age.

e  Within the immunocompromised cohort, those at the highest risk of HZ are patients receiving
hematopoietic stem cell transplant (HSCT) and their risk is high regardless of their age. Solid organ
transplant (SOT) patients and patients with hematologic malignancy (HM), solid organ malignancy
(SOM) and human immunodeficiency virus (HIV) are also at significantly increased risk.

e Other groups at increased risk of HZ and its complications include those with chronic immune
mediated inflammatory disease, those with primary or acquired immunodeficiency states, and
those on immunosuppressive therapies.

e Anon-live, recombinant vaccine to protect against HZ (recombinant zoster vaccine RZV), Shingrix,
was approved for use by the European Medicines Agency in March 2018. Shingrix is more effective
than the previously available live vaccine Zostavax (ZVL) and can be safely administered to
immunocompromised patients. RZV has replaced ZVL as the preferred vaccine against HZ
internationally.

e Clinical trials have demonstrated that RZV is safe and efficacious in preventing HZ and post
herpetic neuralgia (PHN) for at least 10 years in immunocompetent older adults. Vaccine efficacy
is comparable across age groups. Ongoing data collection from trials aims to assess if efficacy is
sustained over a longer period.

e Immunogenicity studies have demonstrated sustained antibody responses (12-24 months) in
HSCT recipients, renal transplant recipients, patients with haematological and solid organ
malignancies and HIV.

e Duration of immunity in immunocompromised patients has not been studied past 24 months.

e |t is not yet known if booster vaccines will be required in immunocompromised or
immunocompetent populations.

e Efficacy data inimmunocompromised patients is available only for HSCT recipients where RZV has
been shown to be safe and efficacious in preventing HZ in clinical trials.

e The optimal timing for RZV administration in immunocompromised patients will vary according to
condition, associated risk of HZ, and intensity of planned immunosuppression.

e Many countries have national recommendations for RZV vaccination for older adults and
immunocompromised adults and several countries including Belgium, Spain, Germany, the United
Kingdom (UK), and Australia have funded national programmes.

e Age cut-off for RZV vaccine recommendations and funded programmes vary internationally.

e Population health modelling studies from Germany, the UK and Belgium predicted national
vaccination programmes at age 60 years old to have the greatest clinical impact on the burden of
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HZ, with Germany and the UK both predicting similar results by vaccinating at age 60 or 65 years
old.

e The optimum age of a national vaccination programme for the reduction of PHN was 65 years old
in the UK model and 70 years old in the German model.

e RZV has been shown to be comparably safe and efficacious when administered concomitantly
with several other adult vaccinations including unadjuvanted inactivated seasonal influenza, Tdap,
PCV13, PPSV23 and COVID-19 mRNA-1273 vaccines.

2. INTRODUCTION

Herpes zoster (shingles) is caused by the reactivation of latent varicella zoster virus (VZV) and usually
occurs decades after primary infection. Vesicles appear in a dermatomal distribution where the virus
has been dormant. In immunocompromised individuals, a rash involving multiple dermatomes may
occur. Headache, photophobia, malaise and less commonly fever may occur as part of the prodromal
phase. The affected area may be intensely painful with associated paraesthesia. The incidence and
severity of HZ increases with age and approximately one in four adults will experience an attack in
their lifetime.

Complications associated with HZ infection include PHN, ocular complications, meningitis and herpes
zoster oticus.! Pain associated with HZ, persisting or appearing more than 90 days after the onset of
rash is a commonly accepted definition of PHN.? The risk of PHN increases with age, as does the
severity and duration of related pain. Immunosuppression due to disease or treatment also increases
the risk of HZ and HZ-related complications.

A non-live recombinant vaccine (RZV, Shingrix) is licensed for prevention of HZ and PHN in adults aged
50 years and above and in adults aged 18 years and above at increased risk of HZ. Shingrix (RZV) is
more effective than the previously available live vaccine Zostavax (ZVL) and can be safely administered
to immunocompromised patients. In these recommendations only RZV is considered as RZV has
replaced ZVL as the preferred vaccine against HZ internationally and production of ZVL will cease in
the coming months.

These recommendations take into consideration the burden of HZ infection and its complications in
Ireland, and the safety, immunogenicity, efficacy and effectiveness of RZV in different at-risk
populations.

3. EPIDEMIOLOGY

On average from 2009 to 2022 there has been approximately 680 cases of HZ reported by the Sentinel
General Practitioner Network (SGPN) annually in Ireland. This number was 826 in 2019 and, with the
exception of 2020 and 2021 throughout the COVID-19 pandemic, there has been an upward trend in
cases reported by the SGPN year on year. The reasons for this increase in HZ cases, also observed
internationally, remain unclear but may, in part, be related to the trend of aging populations in high

6| PAGE



income countries. In 2022, 52% of cases reported by SGPN occurred in those over the age of 60 years
old. (Figure 1)3

Figure 1. Age distribution of varicella and zoster clinical cases reported by Sentinel GP Network,
Ireland, 2022. Source: HPSC.3
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Between 2010 and 2016 the rate of HZ related hospitalisations was approximately 20 per 100,000
population in those aged 60-65 years, increasing with advancing age up to 150 per 100,000 population
in those aged 85 years and above. (Figure 2) Over the same time frame the total number of zoster
related complications, including PHN and zoster ocular disease, recorded in Hospital In-Patient Enquiry
(HIPE) was 2462. While HZ related mortality is relatively low, HZ was registered as the cause of 48
deaths with the Central Statistics Office between 2007 and 2020. There were no HZ related deaths in
those aged under 70 years, the majority of deaths were in those aged 85 years and over, and in
women.3

? This is not directly equal to the number of patients affected by HZ complications as some episodes of care had more than
one zoster related diagnosis. It is a crude estimate of complications experienced by HZ patients in Ireland.
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Figure 2. Mean annual age-specific rates of hospitalisation in Ireland, 2010-2016. Source: HIPE data.}
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While a specific incidence rate of PHN is not available for Ireland, internationally, the incidence among
those who experience HZ has been estimated to be between 5 and 30% depending on age and
definition of PHN.* The risk of PHN increases with age being less than 10% in individuals aged 50-59
years and between 10 and 20% in individuals aged 70-79 years.” Prospective cohort studies
demonstrated that approximately 30-50% of patients with PHN experienced pain lasting more than
one year and, in some cases, up to 10 years.

Immunocompromised individuals of any age are at increased risk of HZ. Risk varies depending on the
underlying condition and immunocompromising treatment. Data on incidence of HZ and its
complications in immunocompromised individuals in Ireland is limited. Systematic reviews of the
incidence of HZ in adult patients with immunocompromise published in 2020 and 2023 report the
highest incidence of HZ in haematologic stem cell transplant (HSCT) patients, followed in order of
incidence by haematological malignancies (HM), solid organ transplant (SOT), solid organ malignancies
(SOM) and human immunodeficiency virus (HIV). (Table 2)7

Table 2. Incidence rate of HZ by immune altering condition. Adapted from Sullivan et al, 2023.7

Author, year, Total IC Incidence rate per 1,000 person years
study region Age cohort | cohort
and timeframe (n) (n) HSCT | SOT | HM | SOM | HIV | ESRD | SLE | RA | IBD | MS | PS
Yanni et al. 2018.8 >18
England. 20002012 | years | 621588 | 621588 | 417 121 | 152 8.8 118 | 123 | 109 | 106 | 70 | 57 |
Munoz-Quillez et al. >18 43

9 i = .
2020.° Valencia. vears million 578,873 56.1 12.7 11.9 10.9 12.9 13.4 11.1 8.3 6.3 6.1
2009-2014
Imafuku et al.
2019.2° Japan. 1::: mﬁi;n 51,818 151.7 28.2 9.4 15.9 9.2 7.4 e
2005-2014 Y '
Chen et al. 2014.1% 18-64 51 3.4
US. 2005-2009 years million million i Lk i i i i i 2L ae 8.0
ESRD: end stage renal disease SLE: systemic lupus erythematosus RA: rheumatoid arthritis
IBD: inflammatory bowel disease MS: multiple sclerosis PS: psoriasis
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The risk of HZ associated with these conditions is greater than the risk associated with older age in the
immunocompetent. However, within patients with these conditions the risk of HZ increases with
increasing age except in the case of HSCT and in those living with HIV prior to the introduction of
antiretroviral therapy. For HSCT patients the risk is comparably high across age groups from 18 years
old and above. (Table 3)*

Table 3. Incidence of HZ by immune altering condition by age group. Source: Chen et al, 2014.1

Characteristics of Incidence® (cases per 1000 person years) Incidence rate ratio
study population (95% Confidence interval) (95% Confidence interval)
50-59 vs. 60-64 vs. 265 vs.
18-49 years 50-59 years | 60-64 years 265 years 18-49 18-49 18-49
Total study 3.37 6.43 7.71 8.43 1.91 2.29 2.50
population (3.35-3.38) (6.40-6.47) (7.64-7.79) (8.37-8.49) (1.90-1.92) (2.27-2.31) | (2.48-2.52)
Bone marrow or 40.20 43.22 50.71 44.73 1.08 1.26 1.11
stem cell transplant (35.6-45.12) (38.2-48.65) (41.8-60.92) (33.2-58.97) (0.91-1.27) (1.01-1.57) (0.81-1.51)
Solid organ 13.30 19.41 19.76 23.15 1.46 1.49 1.74
transplant (12.2-14.43) (17.9-20.91) (17.2-22.56) (19.9-26.76) | (1.30-1.63) (1.27-1.74) (1.46-2.06)
Human
immunodeficiency 17.83 16.42 16.02 10.70 0.92 0.90 0.60
o . (17.1-18.55) (15.1-17.75) (12.8-19.78) (6.62-16.35) | (0.84-1.01) (0.72-1.11) (0.37-0.92)
virus infection
Systemic lupus 13.39 15.40 20.01 23.39 1.15 1.49 1.75
erythematosus (12.7-14.04) (14.5-16.35) (18.0-22.18) (21.0-25.91) (1.07-1.24) (1.33-1.67) (1.56-1.96)
Rheumatoid arthritis 8.32 12.75 15.31 18.34 1.53 1.84 2.20
(8.02-8.63) (12.3-13.15) (14.5-16.08) (17.6-19.04) (1.46-1.61) (1.73-1.96) (2.09-2.32)
Cancer 8.39 10.94 13.05 14.14 1.30 1.55 1.68
(8.15-8.64) (10.7-11.17) (12.6-13.42) (13.8-14.40) (1.26-1.35) (1.49-1.62) (1.63-1.74)
Inflammatory bowel 6.89 11.02 11.67 15.48 1.60 1.69 2.25
disease (6.59-7.19) (10.5-11.55) (10.7-12.69) (14.4-16.53) (1.50-1.71) (1.54-1.86) (2.08-2.43)
Multiple sclerosis 6.83 10.75 11.91 12.35 1.57 1.74 1.81
(6.42-7.27) (10.0-11.52) (10.2-13.75) (10.4-14.50) (1.43-1.73) (1.48-2.04) (1.51-2.15)
Psoriasis 5.28 9.46 13.11 15.39 1.79 2.48 291
(5.08-5.49) (9.08-9.86) (12.2-13.99) (14.5-16.27) | (1.69-1.90) (2.30-2.68) | (2.72-3.12)
@ Linear trend of incidence rate was significant at P < 0.01 except for bone marrow or stem cell transplant (p = 0.08)

With respect to HZ risk in HIV patients, cohort studies included in Table 2 were conducted between
2000 and 2014 at a time when HIV treatment was evolving. The condition was not as well controlled
as it currently is in Ireland. It has been shown that the risk of HZ among HIV patients receiving
antiretroviral therapy (ART) is substantially lower than those not receiving ART and that the risk of HZ
is higher in those with CD4 counts <200 cells/ul.*? 13

Although HSCT, HM, SOT, SOM and HIV patients are at the highest risk of HZ and its complications,
patients with autoinflammatory and immunocompromising conditions such as rheumatoid arthritis
and systemic lupus erythematosus have also been shown to be at increased risk.” An increased risk
has been observed among patients receiving therapy with biologics especially those treated with TNF-
o antagonists and patients who received high-dosage non-biologic disease-modifying antirheumatic
drugs (nbDMARDS), Janus kinase inhibitors (JaKi) or high-dose corticosteroids.'*
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4. VACCINATION

Recombinant zoster vaccine, RZV (Shingrix), is an inactivated vaccine which contains varicella zoster
virus glycoprotein E antigen produced by recombinant DNA technology, adjuvanted with ASO1s. It was
approved by the European Medicines Agency in 2018 and is licensed for use in the prevention of HZ
and PHN in adults aged 250 years and those aged 218 years who are at increased risk of HZ. Two doses
are required 2-6 months apart. The need for booster doses following the primary vaccination schedule
has not been determined.

The majority of evidence related to the efficacy and safety of RZV is derived from clinical trials
conducted by the manufacturer GlaxoSmithKline (GSK). Trial data in immunocompetent populations
was gathered primarily in two phase 3 trials, the ZOE-50 study and ZOE-70 study which were double
blind, placebo-controlled multicentre studies focused on efficacy and safety of RZV in adults aged 250
years old and 270 years old respectively, and from which a number of extension studies and sub
analyses have been conducted.'® !’ Trial data in immunocompromised populations are derived from a
phase 3 study of efficacy and safety of RZV in HSCT patients (ZOE-HSCT) and a number of phase 2 and
3 randomised controlled trials (RCTs) of immunogenicity and safety in patients with haematological

malignancies, solid organ tumours, HIV or postrenal transplant all funded by industry.182

Safety

Immunocompetent

The safety of RZV in immunocompetent populations was evaluated using data pooled from the ZOE-
50 and ZOE-70 clinical trials.2® RZV was found to be a reactogenic vaccine with more solicited adverse
events (AE) reported in the RZV group (n=14,645) vs the placebo group (n=14,660). Injection site pain
was the most common solicited AE (RZV: 78.0%; placebo: 10.9%). Grade-3 pain occurred in 6.4% of
RZV and 0.3% of placebo recipients. Myalgia, fatigue, and headache were the most commonly
reported general solicited AEs (RZV: 44.7%, 44.5%, and 37.7%, respectively; placebo: 11.7%, 16.5%,
and 15.5%, respectively). However, most symptoms were mild to moderate and resolved within 2-3
days and there were no clinically relevant differences between RZV and placebo groups for serious AE,
fatal AE or potential immune-mediated diseases, irrespective of age, gender, or race.” With respect
to immunocompetent adults with underlying medical conditions, no safety concern was identified by
the type or number of medical conditions present at trial enrolment. Results of post-licensure safety

surveillance studies were consistent with safety profile of the vaccine reported in clinical trials.?*?’

Immunocompromised

Lépez-Fauqued et al. reported on the safety of RZV in the immunocompromised in a study that pooled
the results of six trials.®2% 28 Recipients had one of the following: HSCT, haematological malignancy,
solid tumour malignancy, renal transplant, or HIV. A total of 1,587 recipients received at least one
dose of RZV, and 1,529 recipients received at least one dose of placebo. As in the immunocompetent
trials, solicited adverse events (AE) were more common after RZV than placebo. They were generally
more common in those aged 18-49 years compared to those aged =50 years. Solicited AEs (such as
injection site pain, myalgia, fatigue and headache) were mostly mild to moderate and resolved within
three days (median duration). There were no clinically relevant differences between RZV and placebo
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groups for serious AE, fatal AE or potential immune-mediated diseases irrespective of age. No safety
concerns were identified.

Vaccine performance

Immunocompetent
Immunogenicity

RZV induces a robust humoral and cell mediated immune response to HZ. A phase 1/2 open label,
randomised, parallel group study to determine the immunogenicity of two candidate HZ vaccines, one
of which was RZV, in those aged between 50 and 70 years, reported that humoral and cell mediated
responses were higher in those vaccinated with RZV than in the other candidate vaccine. These
responses persisted for up to at least 42 months. A phase 2 randomised controlled trial to determine
the immunogenicity of three different formulations of RZV, in those aged =60 years, reported that
humoral and cell mediated responses were higher in all vaccinated groups than in placebo groups.

These immune responses persisted for up to at least 36 months.?3°

Efficacy

RZV has been shown to be an efficacious vaccine in immunocompetent older adults in clinical trials
conducted between 2010 and 2011. In ZOE-50, a phase 3 randomised placebo controlled clinical trial
of immunocompetent adults aged 250 years, 7,344 of whom received two doses of RZV two months
apart, vaccine efficacy (VE) against HZ was estimated at 97.2% (95% Cl 93.7-99.0) at a mean follow up
of 3.2 years.® In ZOE-70 in an older population (270 years), 6,541 of whom received two doses of RZV,
VE against HZ was estimated at 89.8% (95% Cl 84.2-93.7) at a mean follow up of 3.7 years.'” In pooled
analysis of participants aged 270 years (ZOE-50 and ZOE-70) who had received two doses of RZV
(n=8,250), VE against HZ was estimated at 91.3% (95% Cl 86.8-94.5).

VE against PHN was estimated at 88.8% (95% Cl 68.7-97.1) in a pooled analysis of those aged 270

years. No case of PHN developed in vaccinated participants aged <70 years.!” 3!

Post hoc analysis of participants aged >50 years in ZOE-50/70 with at least one of fifteen medical
conditions including hypertension, dyslipidaemia, coronary artery disease and diabetes mellitus (type
1 predominantly) was conducted to determine vaccine efficacy. The efficacy of RZV against HZ ranged
from 84-97% for fourteen out of fifteen conditions. There was no significant difference in HZ in those
with renal disorders who received RZV, however this was potentially related to the low number of
participants in this cohort which limited the statistical power to assess VE.3!

Effectiveness

RZV has been shown to be effective in a real-world retrospective cohort study of 173,745
immunocompetent adults aged >50 years, using a de-identified administrative claims database in the
US. The estimated overall effectiveness of RZV against HZ was 85.5% (95% Cl 83.5-87.3) with a median
follow up of seven months. This ranged from 85.6% (95% Cl 53.3-95.6) in those aged 50-59 years to
80.3% (95% Cl 75.1-84.3) in those aged >80 years.*?

Duration of protection

RZV protects against HZ for at least ten years in immunocompetent recipients (Long Term Follow-up
(LTFU) of ZOE-50 and ZOE-70).3 In a pooled analysis of participants from the ZOE-50 and ZOE-70
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clinical trials, after the second dose of RZV, vaccine efficacy against HZ was estimated at 88.5% (95%
Cl 74.9-95.6) at year six and at 73.3% (95% Cl 46.9-87.6) at year 10. The duration of protection against
PHN is unknown beyond four years.*

Immunocompromised

RZV has been shown to be efficacious in clinical trials in the prevention of HZ in HSCT patients and
immunogenic against HZ in patients with haematological malignancies, HSCT, renal transplant and
solid organ transplant patients and HIV patients. Vaccine efficacy in the presence of other
immunosuppressive conditions is not well known as only immunogenicity studies are available, and
the threshold of cell-mediated immunity ensuring protection is unknown.

Immunogenicity

In phase 2 and 3 randomised, controlled trials conducted between 2010 and 2017 in patients aged 18
years and over with haematological malignancies, renal transplants, solid organ tumours and patients
with HIV, humoral and cell mediated responses were higher in the vaccinated group than in the
placebo group.® Immune responses persisted up to 12 months after the second or third dose of RZV.
In a separate post hoc efficacy analysis of the clinical trial data collected in patients with haematologic

malignancies, a vaccine efficacy against HZ of 87.2% (95% Cl 44.3-98.6) at month 13 was estimated.’
34

Efficacy

In a phase 3 clinical trial in autologous haemopoietic stem cell transplant recipients (ZOE-HSCT) aged
>18 years who received two doses of RZV, robust humoral and cellular responses persisted at one year
after vaccination.'® Vaccine efficacy against HZ overall was estimated at 68.2% (95% Cl 55.6-77.5), with
a median follow up period of 21 months. A separate post-hoc subgroup analysis of the ZOE-HSCT trial
data by age reported efficacy against HZ in those aged 18-49 years reported a VE of 72% (95% Cl 39-
88). Post hoc efficacy analysis of patients aged 18-49 years with haematological malignancies reported
VE against HZ of 87.2% (95% Cl 44.3-98.6) at 13 months.3*

Effectiveness

One and two dose real world vaccine effectiveness of RZV was estimated at 56.9% and 70.1%
respectively in a US study of adults aged 265 years, including those with autoimmune conditions or
immunocompromising conditions.? Two-dose vaccine effectiveness against PHN was estimated at
76.0% (95% Cl, 68.4-81.8). The two-dose vaccine effectiveness was not significantly lower for adults
>80 years, for second doses received at 2180 days, or for individuals with autoimmune conditions. The
VE of two doses of RZV in participants who received Zostavax in the previous five years was 63.0%
(95% Cl 58.3-67.2) compared to 71.1% (95% Cl 69.5-72.6) in those who had not.

Duration of immunity

Seven studies on the duration of immunogenicity following RZV, in HSCT recipients and in those with
haematological malignancies, solid organ tumours, renal transplant and HIV ranged from 12 to 24
months. The duration of immunity in these conditions is not known beyond this time range. A recent
overview concluded that RZV induced robust and persistent humoral, and cell mediated responses in
these five immunocompromised populations.®
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Co-administration of RZV with other vaccinations

As RZV is a non-live subunit vaccine it is generally considered safe to administer concomitantly with
other vaccines at different injection sites. In five RCTs non-inferiority was demonstrated with respect
to humoral immunogenicity for the co-administration of RZV with other vaccines, including the
reduced-antigen-content diphtheria-tetanus-acellular pertussis vaccine (Tdap), unadjuvanted
inactivated seasonal influenza vaccine, 13-valent pneumococcal conjugate vaccine (PCV13), 23-valent
pneumococcal polysaccharide vaccine (PPSV23) and COVID-19 (mRNA-1273) vaccine in adults aged 50
years or older.3*? Effect on cell-mediated immune response was not reported. The safety profile was
acceptable in all studies. The adverse reactions of fever and shivering were more frequent when
PPV23 vaccine was co-administered with RZV (16% and 21%, respectively) compared to when RZV was
given alone (7% for both adverse reactions). Systemic adverse reactions that are very commonly
reported, such as myalgia 32.9%, fatigue 32.2%, and headache 26.3%, and uncommonly reported
arthralgia, following administration of RZV alone, were reported with increased frequency when RZV
was co-administered with a COVID-19 mRNA vaccine (myalgia 64%, fatigue 51.7%, headache 39%,
arthralgia 30.3%). Interim data from the Centers for Disease Control and Prevention on co-
administration with adjuvant influenza vaccine is reassuring.*®> The concomitant administration of
other vaccines than those listed above with RZV has not yet been studied.

International modelling of national RZV vaccination strategies

Since 2018, a number of countries have modelled the clinical impact and cost-effectiveness of various
RZV vaccination strategies. A 2019 UK economic analysis model was designed to estimate the impact
of the introduction of a national RZV vaccination programme in adults aged 50, 60, 65, 70 and 80 years.
In this model, the number needed to vaccinate (NNV) to prevent one case of HZ was lowest at age 60
years (NNV=9) and to prevent one case of PHN was lowest at age 65 years (NNV=54). NNV increased
in the 70-year-old cohort and more so in the 80-year-old cohort, where a proportion of the simulated
cohort died due to natural causes before any health benefit of vaccination occurred. The number of
GP visits avoided per 100,000 was greatest for the 65-year-old cohort and the number of
hospitalisations avoided per 100,000 increased linearly with age from 50 years and was greatest for

the 80-year-old cohort.*

In Germany, a modelling study of the epidemiological effects of HZ vaccination in a cohort of one
million 50-year-olds, followed to the end of life, reported that vaccination at age 60 years would
prevent the most HZ cases and vaccination at age 70 years would prevent the most PHN cases. The
health economic model showed that vaccination at age 65 years was the most cost-effective and was
only slightly more cost-effective than vaccination at 60 years of age. The NNV to prevent one case of
HZ was lowest (n=15) for vaccination at both 60 and 65 years of age.*

Modelling based on Belgian data, showed duration of protection to be a key factor in model outcome.
By assuming a slow waning of protection in their model, vaccination at age =50 years yielded the
greatest reduction in burden of HZ. While if a shorter duration of protection was assumed, the greatest
burden of illness was avoided at 270 years of age. The conclusion of the modelling exercise was that
a cut-off of 60 years of age was deemed to yield the best clinical return in the Belgian
immunocompetent population.®
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5. INTERNATIONAL RECOMMENDATIONS

Many countries have national HZ vaccination recommendations that are not funded. The UK,
Germany, Switzerland and Australia have funded national HZ vaccination programmes. (Table 4)

Table 4. International recommendations regarding RZV as of 10 January 2024.

Immunocompetent adults Immunocompromised adults
UKA4® 60-80 years (phased >50 years - immunocompromise
implementation over 10 years)
>18 years - stem cell transplant
USA% >50 years >19 - have or will have weakened immune systems
because of disease or therapy chronic medical
conditions (e.g., CRF, DM, RA, and COPD)

Australia®® >50 years >18 - immunocompromised with medical
conditions including HSCT, SOT, haematological
malighancy, advanced or untreated HIV

New Zealand®

Austria®° >50 years >18 years - serious underlying disease, severe

immunosuppression. Individual case basis

>65 years (started with aged 65 218 years - prior to planned, receiving or post

exactly in 2023) immunosuppressive therapy, HIV infection, CKD
stages 4-5), prior to or post SOT, prior to or post
HSCT, with immune-mediated inflammatory
disease receiving immunomodulatory agents

260 years 216 years - immunocompromised, including those
under immunosuppressive therapy and those
under treatment with anti-JAK therapy

Germany>? >60 years >50 years - congenital or acquired
immunodeficiency, immunosuppression, HIV, RA,
SLE, IBD, COPD, bronchial asthma, CRF, DM

Netherlands®? >60 years >18 years - immunocompromise, based on
individual case basis or guidelines on off-label use
in certain patient groups

Sweden>* (=65 years with oldest >18 years with disease or treatment that induce
prioritised first) immunosuppression (to be prioritised)

(Under
consideration)
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Switzerland>® 265 years >18 years - current severe immunodeficiency or
immunosuppressive treatment in foreseeable
future including haematological malignancies,
HSCT, solid organ transplant, JAK inhibitors or
intensive immunosuppression (e.g., combination of
immunosuppressant, high dose corticosteroids)
dues to an immune mediated disease such as e.g.,
RA or IBD and HIV positive patients with CD4
<200cells/mm3 or < 15% of lymphocytes

6. DISCUSSION

Herpes Zoster (HZ) and its complications have a significant impact on the health of older adults and
adults of all ages who are immunocompromised. The risk of HZ increases with age, increasing more
steeply from approximately aged 60 years old. The risk of post herpetic neuralgia is increased in those
aged over 70 years. The purpose of vaccination is to prevent HZ and its complications. A new
recombinant herpes zoster vaccine (RZV) is now available, with good safety and effectiveness data in
older adults (aged =50 years). There is evidence of very good protection out to 10 years in
immunocompetent adults aged 50 years and over who receive the vaccine with only moderate
waning. While duration of protection may be longer, as yet there is no data available past 10 years
and thus the requirement for booster doses is unknown. Considering both the age associated risk of
HZ, and available information around duration of protection NIAC recommends vaccination of all
adults aged 65 years and above. The precise cut-off of age 65 years was chosen to align with other
current adult vaccination recommendations such as pneumococcal vaccines. NIAC believes this will
facilitate implementation and uptake. Additionally, vaccinating at 65 years of age will optimise
protection into older adulthood and international modelling studies have found little difference in
clinical impact in vaccinating at 60 or 65 years of age. NIAC recommends that all people aged 65 years
and above receive RZV. To achieve this, a catch-up programme will be necessary.

There are important ethical considerations surrounding herpes zoster vaccination. In Ireland RZV is
available to buy privately, but only to those who are informed and can afford it, perpetuating health
care disparities. The vaccine's high cost further exacerbates this issue. The introduction of a targeted,
national HZ vaccination programme has the potential to address these inequities by making the
vaccine accessible to all those most at risk of HZ and its complications.

People who are immunocompromised due to disease or treatment are also at increased risk of HZ.
The degree of risk depends on the underlying condition and immunosuppressive treatment. Optimal
timing of vaccination will vary according to underlying condition and planned immunosuppression.
Effectiveness data in this population are more limited, and there is no available data on duration of
protection past two years. Thus, it is important that the decision to vaccinate at younger ages is done
in conjunction with the treating specialist, who can consider individual patient and treatment factors
to determine the optimal timing for RZV vaccination.

For those with immunocompromising conditions, due to a cumulative age and condition-related risk,
NIAC recommends RZV vaccination from aged 50 years. Among immunocompromised patients, HSCT
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recipients are at highest risk of HZ. RZV has been shown to be safe and efficacious in this population.
NIAC recommends RZV vaccination for all HSCT recipients aged 18 years and above. There are other
immunocompromising conditions where the risk of HZ has been shown to be high across age groups
including those <50 years old but in whom there is no available vaccine efficacy data, in particular
patients with haematological malignancies, solid organ transplant patients and those with advanced
or untreated HIV. NIAC recommends that RZV vaccination be considered in these groups and in other
high risk immunocompromised patients aged 18-49 years following discussion between the patient
and their treating hospital specialist. NIAC will continue to review new scientific data on HZ and RZV
on an ongoing basis and provide updated guidance where appropriate.
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APPENDIX 1. CLINICAL CONSIDERATIONS FOR DETERMINING THE
OPTIMAL AGE AND PRECISE TIMING FOR RZ VACCINATION IN
PATIENTS WITH IMMUNOCOMPRIMISING CONDITIONS.

The optimal age and timing of vaccination for immunocompromised individuals depends on patient
and treatment specific factors. The age and precise timing of vaccination should be determined by the
treating specialist physician. The following guidance is provided to support treating specialist
physicians in determining when to vaccinate their patients with RZV.

Hematopoietic Stem Cell Transplant Recipients

NIAC recommends that HSCT patients should be vaccinated for HZ if they are aged 18 years old or over.
Most HSCT patients should be vaccinated by 6 months but no sooner than 3 months post-transplant.
Where feasible, patients should be vaccinated before stopping antiviral prophylaxis. Certain patient
specific factors may warrant deferral of vaccination past 6 months, for example, patients with
moderate or severe GVHD receiving intense immunosuppression or patients planned to receive donor
lymphocyte infusions.

Solid Organ Transplant Recipients

SOT patients should be considered for HZ vaccination if they are aged 18 years old or older. Where
feasible, vaccination should be completed pre-transplant. If vaccination prior to transplantation is not
possible, administration at a time of stable graft function, when on maintenance immunosuppression
is recommended. If receiving antiviral prophylaxis, vaccination should ideally occur prior to stopping
prophylaxis.

Patients with cancer

Patients with cancer should be considered for HZ vaccination if they are aged 18 years old or older.
Risk of HZ for this patient group is related to degree of immunosuppression. Patients receiving regimes
that include B-cell depleting therapy, CAR-T cell therapy, high dose steroids or other therapies that
significantly impair lymphocyte function are likely at higher risk and would benefit from HZ vaccination
regardless of age. When feasible, (e.g., some solid tumours), vaccination prior to initiation of
chemotherapy is preferable in order to maximise response to the vaccine.

Patients 218 years of age with primary or acquired cellular and combined immune deficiencies
resulting in lymphopenia (<1000 lymphocytes/ul) or functional lymphocyte disorder, including people
living with HIV who are severely immunosuppressed (CD4 count <200 cells/ul).

It is recommended that this patient group should be vaccinated for HZ if they are aged 50 years old or
older. Age independent risk will depend on degree and anticipated duration of lymphopenia/impaired
lymphocyte function. Some patients may benefit from RZV between 18 and 49 years of age depending
on degree of immunosuppression, for example patients living with HIV with a CD4 count of <200
cells/pl.

Patients 218 years of age with immune mediated inflammatory disorders who are receiving, have
received, or are planned to receive immunosuppressive therapy e.g., rheumatoid arthritis, systemic
lupus erythematosus, and inflammatory bowel disease (see Table 1 for further detail).
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For this patient group the age at which RZV is given will depend on the degree of prior and anticipated
immunosuppression. Guiding principles are that patients should be protected during times of greatest
anticipated risk. For patients on minimal immunosuppression their risk is driven by age, and they are
unlikely to benefit from HZ vaccination before the age of 50 years. For others, earlier vaccination
(between 18 and 49 years of age) may be appropriate. Where feasible, patients should be vaccinated
during periods of relatively low immunosuppression to maximise response to the vaccine.
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