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Background: The risk of developing herpes zoster (HZ) increases with age and is thought to be associated
with a decrease in cell-mediated immunity in older adults. The adjuvanted varicella-zoster virus (VZV)
glycoprotein E (gE) recombinant subunit vaccine (HZ/su) showed >90% efficacy in the prevention of HZ
when administered in adults �50 years of age. Here we aim to evaluate immunogenicity consistency
of 3 different HZ/su vaccine lots and to assess safety of these lots.
Methods: This multicenter, phase III, double-blind, randomized study (NCT02075515), assessed lot-to-lot
consistency in terms of immunogenicity of HZ/su and also assessed safety of these lots. Participants aged
50 years or older were randomized (1:1:1) to receive 2 doses of HZ/su, 2 months apart, from 1 out of 3
randomized HZ/su lots (Lots A, B and C). Humoral immunogenicity was assessed pre-vaccination and 1
month post-second vaccination by anti-gE antibody enzyme-linked immunosorbent assay. Lot-to-lot
consistency was demonstrated if the 2-sided 95% confidence intervals of the anti-gE geometric mean con-
centration ratio between all lot pairs were within 0.67 and 1.5. Solicited symptoms were recorded within
7 days and unsolicited adverse events (AEs) within 30 days after each vaccination. Serious AEs (SAEs) and
potential immune-mediated diseases (pIMDs) were reported until study end (12 months post-second
vaccination).
Results: Of 651 participants enrolled in the study, 638 received both doses of the HZ/su vaccine and 634
completed the study. Humoral immune responses were robust and consistency between 3 manufacturing
lots was demonstrated. The incidence of solicited symptoms, unsolicited AEs and SAEs was comparable
between all lots. Three fatal SAEs, 1 in each lot, were reported, none of which were considered vaccine-
related by investigator assessment. Two out of the 8 reported pIMDs were considered vaccine-related by
the investigator.
Conclusion: The three HZ/su manufacturing lots demonstrated consistent immunogenicity. No safety
concerns were identified.
Clinical trial registry number: NCT02075515 (ClinicalTrials.gov).
� 2017 GlaxoSmithKline SA. Published by Elsevier Ltd. This is anopenaccess article under the CCBY license

(http://creativecommons.org/licenses/by/4.0/).
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Focus on the patient section

What is the context?

Varicella-zoster virus, the virus that causes chickenpox, remains
life-long in the body after the initial infection. Although it may
remain silent, it can also reactivate later in life and present itself
as the disease known as herpes zoster (shingles), which patients
typically experience as a painful rash. The risk of shingles increases
with age and more substantially as of 50 years of age. A non-live
herpes zoster (HZ) candidate vaccine (HZ/su) against shingles has
recently been developed and the regulatory registration file is cur-
rently being assessed by a number of regulatory agencies
worldwide.

What is new?

This clinical study was conducted to evaluate consistency of
humoral immune responses in different HZ/su manufacturing lots.
In participants aged 50 years or older the three HZ/su vaccine lots
demonstrated acceptable safety profile and consistent humoral
immune responses.

What is the impact?

In conjunction with technical comparability studies indicating
that commercial manufacturing of HZ/su is largely similar to clin-
ical manufacturing, this data suggests that HZ/su lots can be con-
sistently manufactured.
1. Introduction

Herpes zoster (HZ) results from symptomatic reactivation of
latent varicella-zoster virus (VZV) and typically manifests as a
painful vesicular rash in a single unilateral dermatome [1]. The risk
of HZ increases with age from 2–4 cases per 1000 person-years in
adults under 50 years of age (YOA) [2] to 3–9 cases per 1000
person-years in adults 50–59 YOA, 6–12 cases per 1000 person-
years in adults 60–69 YOA, 7–14 cases per 1000 person-years in
adults 70–79 YOA and 8–15 cases per 1000 person-years in adults
over 80 YOA [2,3]. Postherpetic neuralgia (PHN), the most common
complication of HZ, is defined as a clinically significant pain that
persists after the resolution of the HZ rash [4]. PHN lasts up to 2
years in 15% of HZ patients and 22–46% of HZ patients report
PHN lasting between 2 and 10 years after resolution of HZ [2,5].

Protection from VZV reactivation is thought to be primarily dri-
ven by cell-mediated immunity (CMI) [6]. The adjuvanted VZV gly-
coprotein E (gE) recombinant subunit vaccine (HZ/su) has shown
97.2% efficacy against HZ in adults 50 years and older and 91.3%
in adults over 70 YOA [7,8]. Moreover, no safety concerns have
been identified [7–11]. Effective vaccination can boost VZV-
specific CMI and vaccination with HZ/su might therefore be a
cost-effective strategy to prevent HZ [12].

For regulatory approval, manufacturing consistency of the HZ/
su candidate has to be demonstrated [13,14]. Although vaccine
efficacy is most likely driven by the CMI responses to HZ/su,
humoral response to HZ/su can be used in comparative studies
because it provides highly reproducible results by well-
established methods. CMI assays yield highly variable results and
are therefore not well-suited for consistency evaluation. Moreover,
CMI testing on large scale is logistically challenging to perform
because it requires large volumes of blood and complicated prepa-
ration, storage and laboratory analyses. Antibody responses have
thus been previously proposed as suitable immunogenicity marker
for comparative studies of a zoster vaccine [15].
In this phase III study, we therefore assessed lot-to-lot consis-
tency of 3 lots of the HZ/su candidate vaccine in terms of anti-gE
immune responses 1 month after the second vaccine dose and
safety of all 3 lots was assessed during the entire study period
(12 months after the second vaccine dose).
2. Methods

2.1. Study design and participants

A phase III, double-blind, randomized, multicenter, lot-to-lot
consistency study with 3 parallel groups was conducted in Bel-
gium, Canada and the United States.

Study participants were aged 50 years or older at the time of the
first vaccination.

A complete list of exclusion criteria is presented in Supplement
A and includes participants who used or were planning to use any
investigational or non-registered product other than the study vac-
cine within 30 days before the first dose of study vaccine, who
were administered or expected administration of immunosuppres-
sants for more than 14 consecutive days or other immune-
modifying drugs within 6 months prior to the first vaccine dose
or during the study period, or who were administered or planned
administration of a live vaccine 30 days prior to the first dose of
study vaccine and 30 days after the last dose of study vaccine.

The study was conducted in accordance with the Declaration of
Helsinki and the principles of Good Clinical Practice. The study pro-
tocol, amendments, and informed consent forms were reviewed
and approved by national/regional Independent Ethics
Committees.

The study is registered at ClinicalTrials.gov (NCT02075515) and
available at http://www.gsk-clinicalstudyregister.com (study ID:
117177).

2.2. Study vaccines

Study participants received 2 intramuscular doses of HZ/su, 2
months apart (Month 0 and 2).

Each dose of HZ/su contains 50 lg of the VZV gE antigen and the
GSK proprietary AS01B Adjuvant System (containing 50 lg of 3-O-
desacyl-40-monophosphoryl lipid, 50 lg of Quillaja saponaria
Molina, fraction 21 [QS-21, Licensed by GSK from Antigenics LLC,
a wholly owned 167 subsidiary of Agenus Inc., a Delaware, USA
corporation] and liposome).

Three lots of HZ/su (Lot A, Lot B, Lot C) were manufactured from
3 consecutive AS01B adjuvant lots randomly combined with 1 of 3
consecutive gE antigen lots.

2.3. Randomization and masking

Enrolled participants were randomized (1:1:1), using a web-
based central randomization system, to receive 2 doses from 1
out of the 3 lots (Lot A, Lot B, Lot C).

The randomization algorithm accounted for study center and
participant age (50–59 years, 60–69 years and �70 years) to
ensure equal distribution.

2.4. Outcomes

The primary objective of the study was to demonstrate lot-to-
lot consistency of 3 HZ/su lots, as measured by anti-gE geometric
mean concentrations (GMCs) 1 month after the second dose
(Month 3) and was considered met if the 2-sided 95% confidence
intervals (CIs) of the GMC ratio between all lot pairs were within
0.67 and 1.5.

http://www.gsk-clinicalstudyregister.com
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The secondary objectives for this study were to demonstrate
lot-to-lot consistency of 3 HZ/su lots, as measured by anti-gE anti-
body vaccine response rates (VRRs), to characterize the anti-gE
antibody response for all lots at Months 0 and 3, and to evaluate
the safety and reactogenicity of the HZ/su. Lot-to-lot consistency
in VRRs was considered demonstrated if the 2-sided 95% CIs on
the difference in VRRs for all lot pairs at Month 3 were within
�10% and 10%.

2.5. Immunogenicity assessment

Blood samples were taken from participants at pre-vaccination
and 1 month post-dose 2.

Serum anti-gE antibody concentrations were measured by an
in-house enzyme-linked immunosorbent assay (ELISA) with a
cut-off of 97 mIU/mL. A participant with an antibody concentration
greater than or equal to the cut-off value was considered VZV
seropositive.

The VRR for anti-gE was defined as the percentage of study par-
ticipants who had a �4-fold increase in the post-dose 2 anti-gE
antibody concentration as compared to the pre-vaccination con-
centration (for initially seropositive participants) or as compared
to the anti-gE antibody cut-off value for seropositivity (for initially
seronegative participants).

2.6. Safety and reactogenicity assessment

Solicited local (pain, redness, swelling) and general symptoms
(fatigue, fever [oral temperature �37.5 �C], gastrointestinal symp-
toms [nausea, vomiting, diarrhea, and/or abdominal pain], head-
ache, myalgia, shivering) were recorded up to 7 days (days 0–6)
after each HZ/su vaccination. Grade 3 solicited symptoms were
defined as AEs preventing normal activity. All solicited local (injec-
tion site) reactions were considered causally related to vaccination.
Causality of all other AEs was assessed by the investigator.

Unsolicited adverse events (AEs) were recorded up to 30 days
(days 0–29) post-vaccination.

Serious adverse events (SAEs) and potential immune-mediated
diseases (pIMDs), were recorded from first receipt of study vaccine
until study end (12 months post-dose 2).

Suspected HZ was defined as a new rash characteristic of HZ
(unilateral, dermatomal and accompanied by pain broadly defined
to include allodynia, pruritus or other sensations). A suspected HZ
case was clinically diagnosed and based on investigator judgment.

Complications of HZ were also collected throughout the study.
At day 0, all participants were informed of the signs and symptoms
of typical HZ.

The occurrence of HZ and/or HZ complications constituted an
AE/SAE as appropriate.

2.7. Statistical analyses

The statistical analyses were performed using the SAS version
9.2 on Windows and StatXact-8.1 procedure for SAS.

The primary analysis was based on the according-to-protocol
(ATP) cohort for immunogenicity. If, in any vaccine group, the per-
centage of vaccinated participants with serological results
excluded from the ATP cohort for immunogenicity was 5% or more,
a second analysis based on total vaccinated cohort (TVC) was per-
formed to complement the ATP analysis.

To assess the primary objective (lot-to-lot consistency in terms
of GMC), 95% CIs of the GMC ratios of anti-gE antibodies 1 month
post-dose 2 were computed for each pair of vaccine lots (Lot A vs
Lot B, Lot A vs Lot C, Lot B vs Lot C), using an analysis of covariance
(ANCOVA) model on the log10 transformation of the anti-gE con-
centrations. The ANCOVA model included the vaccine group as
fixed effect and the pre-vaccination log10-transformed concentra-
tion as the regressor. Lot-to-lot consistency in terms of VRR was
assessed by computing the asymptotic standardized 95% CIs for
the pair-wise VRR differences of anti-gE antibodies 1 month post-
dose 2.

Safety and reactogenicity were analyzed in all participants who
received at least one vaccine dose. Demographic characteristics,
cohort description, withdrawal status were summarized by group
using descriptive statistics.

Information regarding the determination of sample size is pre-
sented as supplementary material (Supplement B).
3. Results

3.1. Demographics

This study was conducted between August 13, 2014 and April
25, 2016 and enrolled 651 adults, of whom 638 (98.0%) received
both vaccinations and 634 completed the study (Fig. 1). The second
dose compliance was similar among the groups.

There were more female (360; 55%) than male participants
(291; 45%), but the female:male ratio did not substantially differ
between treatment arms. The mean age of participants at first vac-
cination was 64.5 years, most participants were of white Caucasian
heritage (93.7%) and demographic characteristics were comparable
between groups. A complete summary of demographic characteris-
tics is provided in Table 1.

3.2. Immunogenicity

Anti-gE antibody concentrations increased markedly after vac-
cination with any of the HZ/su lots (Table 2). As a result of the
lower anti-gE antibody GMCs in Lot B at pre-vaccination while
post-vaccination GMCs were similar between groups, the mean
geometric increase was higher in that group (Table 2).

VRR for anti-gE antibody ELISA concentrations at 1 month post-
dose 2 for all 3 lots were between 95.7–97.6% and are presented in
Table 3.

Lot consistency based on humoral immunogenicity was demon-
strated, as the 95% CIs of the GMC ratios of anti-gE antibody con-
centrations 1 month after the second dose were between 0.67
and 1.5 for all treatment pairs (Table 4), and the 2-sided 95% CIs
for VRRs on the lot differences were within the �10% to 10% range
(Table 4).

As 6.5% (�5%) of the participants were excluded from the ATP
cohort for immunogenicity in Lot C, comparison of humoral
immune responses was also done on the TVC. The results were
consistent with the ATP analyses (data not shown).

3.3. Safety and reactogenicity

The percentage of participants with solicited symptoms in the
7-day period following vaccination was comparable between lots
(Table 5).

Injection site pain was the most frequently (86.0–90.3%)
reported solicited local symptom following vaccination with all 3
lots of HZ/su. Myalgia was the most frequently (52.3–59.0%)
reported solicited general symptom. The median duration of symp-
toms was 3 days or less for local symptoms and 2 days or less for
general symptoms. The percentage of participants reporting unso-
licited AEs within the 30-day post-vaccination period was also
comparable between the 3 lots (Table 5).

During the study, 86 SAEs were reported by 47 participants. In
Lot A, 13 (6.0%) participants reported 26 SAEs. One fatal SAE (acute
myocardial infarction) was reported 23 days post-dose 1. In Lot B,



Fig. 1. Flow of participants1.
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14 (6.5%) participants reported 30 SAEs, with 1 fatal SAE (attribu-
ted to Parkinson’s disease, 160 days post-dose 2). In Lot C, 20
(9.3%) participants reported 30 SAEs, with 1 fatal SAE (necrotizing
pancreatitis, 300 days post-dose 1). No SAE was considered related
to vaccination by the investigator.

During the study 8 pIMDs were reported by 8 participants
(Table 5). One pIMD, a case of neuromyelitis optica spectrum disor-
der, in a participant receiving Lot C, was considered as SAE. This SAE
was not considered related to vaccination by the study investigator.
All other reported pIMDs were not considered serious. Two pIMDs
reported in participants receiving Lot A were considered related to
vaccination by the investigator. A detailed description of all pIMDs
is provided in Supplementary Table S1.

One case of suspected HZ was reported 4 days after the second
vaccination in a participant receiving Lot C. The case was consid-
ered vaccine-related by the investigator and resolved after 31 days.

4. Discussion

In this phase III double-blind, randomized, multicenter study,
we demonstrate that 3 lots of the HZ/su vaccine produced con-
1 Footnote: TVC, total vaccinated cohort; ATP; According-to-protocol; SAE, serious
adverse event.
sistent humoral immune responses following 2 doses of the
vaccine.

The primary objective of the study was met as the 95% CIs of the
adjusted anti-gE antibody GMC ratio between lots were within the
pre-specified range showing that the HZ/su vaccine immunogenic-
ity is consistent between the lots. The data indicate that vaccine
lots can be consistently manufactured, which is a regulatory
requirement for provision of vaccines.

Post-vaccination anti-gE antibody concentrations were greatly
increased over pre-vaccination concentrations in recipients of all
lots, and increases were of a magnitude comparable to another trial
[10]. The goal of our study was to demonstrate immunological con-
sistency, and as such it was justified to assess the humoral rather
than the CMI response, since the anti-gE ELISA is a highly repro-
ducible method and does not require the more complicated sample
preparation needed to assess the CMI response.

There were no safety concerns in this study and reactogenicity
was comparable between vaccine lots. In addition, the incidence of
solicited reactions after vaccination was comparable to data from
previous clinical trials, with injection site pain [8–10] and myalgia
[9,10] as the most frequently reported local and systemic reactions,
respectively. Reactions were transient, less than 3 days for local
symptoms and less than 2 days for general symptoms. The compli-
ance with the second vaccine dose was high. The frequency of SAEs



Table 1
Demographic characteristics (total vaccinated cohort).

Characteristics Lot A (N = 218) Lot B (N = 217) Lot C (N = 216) Total (N = 651)

Age (years)
Mean (SD) 64.8 (8.8) 64.3 (9.4) 64.4 (8.8) 64.5 (9.0)
Median (min, max) 65.0 (50.0–89.0) 65.0 (50.0–91.0) 65.0 (49.0–87.0) 65.0 (49.0–91.0)

Gender, n (%)
Female 116 (53.2) 130 (59.9) 114 (52.8) 360 (55.3)

Ethnicity, n (%)
Not American, Hispanic or Latino 217 (99.5) 214 (98.6) 213 (98.6) 644 (98.9)
American, Hispanic or Latino 1 (0.5) 3 (1.4) 3 (1.4) 7 (1.1)

Geographic ancestry, n (%)
White Caucasian/European Heritage 206 (94.5) 202 (93.1) 202 (93.5) 610 (93.7)
African Heritage/African American 5 (2.3) 8 (3.7) 4 (1.9) 17 (2.6)
Asian-South East Asian Heritage 7 (3.2) 4 (1.8) 8 (3.7) 19 (2.9)
Other – 3 (1.4) 2 (0.9) 5 (0.8)

Footnote: SD, standard deviation; min, minimum; max, maximum; N, number of participants per lot/total; n (%), number (percentage) of participants in a given category.

Table 2
Anti-gE antibody concentrations before and after vaccination with HZ/su (ATP cohort for immunogenicity).

Month 0 (Pre) Month 3 MGI LL–UL
HZ/su N

GMC LL–UL GMC LL–UL

Lot A 210 1378.4 1180.0–1610.0 59556.1 54587.6–64976.7 43.2 36.6–51.0
Lot B 210 1166.5 1005.5–1353.4 60733.8 55995.2–65873.3 52.1 44.1–61.4
Lot C 202 1381.2 1190.9–1601.9 62058.3 57422.3–67068.7 44.9 38.3–52.7

Footnote: ATP, According-to-protocol; Month 0 (Pre), pre-vaccination results; Month 3, 1 month post-dose 2, post-vaccination results; HZ/su, Herpes Zoster subunit vaccine;
N, number of participants with pre and post-vaccination results available; GMC, geometric mean concentration; MGI, mean geometric increase (M3/M0 [Pre]); LL, lower limit;
UL, upper limit.
Immunogenicity assessment was done on the ATP cohort for all lots, a TVC analysis, which was consistent with the ATP cohort for immunogenicity analysis, was also
performed because in Lot C �5% of the participants were excluded from ATP (data not shown).

Table 3
Vaccine response rates for anti-gE antibody ELISA concentrations at 1 month post-dose 2 (ATP cohort for immunogenicity).

HZ/su N
Vaccine response

n % 95% CI (LL–UL)

Lot A 210 201 95.7 92.0–98.0
Lot B 210 205 97.6 94.5–99.2
Lot C 202 197 97.5 94.3–99.2

Footnote: ATP, According-to-protocol; ELISA, enzyme-linked immunosorbent assay; N, number of participants with both pre- and post-vaccination results available; n/%,
number/percentage of responders; CI, confidence interval.

Table 4
Lot-to-lot comparisons for adjusted anti-gE antibody concentrations and vaccine response rates in terms of the anti-gE antibody ELISA concentrations at 1 month post-dose 2 (ATP
cohort for immunogenicity).

Adjusted GMC ratio (95% CI) VRR difference (95% CI)

Lot A/Lot B 0.97 (0.86–1.09) Lot A–Lot B �1.90 (�5.86 to 1.72)
Lot A/Lot C 0.96 (0.85–1.08) Lot A–Lot C �1.81 (�5.79 to 1.92)
Lot B/Lot C 0.99 (0.88–1.10) Lot B–Lot C 0.09 (�3.30 to 3.58)

Footnote: ELISA, enzyme-linked immunosorbent assay; ATP, According-to-protocol; GMC, geometric mean concentration; CI, confidence interval; VRR, vaccine response rate.
Immunogenicity assessment was done on the ATP cohort for all lots, a TVC analysis, which was consistent with the ATP analysis, was also performed because in Lot C �5% of
the participants were excluded from ATP (data not shown).
Note: The adjusted GMC ratios are calculated using the ANCOVAmodel including the vaccine group as fixed effect and the pre-vaccination log10 transformed concentration as
regressor. Bolded values indicate the non-inferiority criterion was met.
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reported in this study did not differ between recipients of the dif-
ferent vaccine lots, and none were considered vaccine-related by
the investigator.

There are theoretical concerns regarding potential associations
between vaccine adjuvants and pIMDs [16], although only limited
empirical support exists for an association [17]. The frequency of
pIMDs reported in the phase III ZOE trials did not differ between
HZ/su and saline placebo-recipients and pIMDs frequency as well
as percentage of participants reporting pIMDs in this study were
similar with data reported in ZOE trials [8].

The study was well-powered to show immunological consis-
tency of the vaccine lots, and the randomization of both the anti-
gen and adjuvant lots to the different lots adds to the validity of
our findings.

In conclusion, this study demonstrates lot-to-lot consistency of
HZ/su vaccine lots, with the vaccine inducing a strong and



Table 5
Percentage of participants reporting solicited AEs (7 days post-vaccination), unsolicited AEs (30 days post-vaccination), SAEs and pIMDs (from first vaccination until study end)
(total vaccinated cohort).

Lot A Lot B Lot C
% (95% CI) % (95% CI) % (95% CI)

Solicited AEs n N = 217 n N = 217 n N = 216

Any 200 92.2 (87.8–95.4) 200 92.2 (87.8–95.4) 195 90.3 (85.5–93.9)
Grade 3 48 22.1 (16.8–28.2) 40 18.4 (13.5–24.2) 33 15.3 (10.8–20.8)

Local AEs N = 217 N = 217 N = 215

Injection site pain
Any 188 86.6 (81.4–90.9) 196 90.3 (85.6–93.9) 185 86.0 (80.7–90.4)
Grade 3 22 10.1 (6.5–14.9) 16 7.4 (4.3–11.7) 13 6.0 (3.3–10.1)

Redness
Any 52 24.0 (18.4–30.2) 68 31.3 (25.2–38.0) 62 28.8 (22.9–35.4)
Grade 3 4 1.8 (0.5–4.7) 3 1.4 (0.3–4.0) 3 1.4 (0.3–4.0)

Swelling
Any 38 17.5 (12.7–23.2) 44 20.3 (15.1–26.2) 39 18.1 (13.2–24.0)
Grade 3 3 1.4 (0.3–4.0) 1 0.5 (0.0–2.5) 2 0.9 (0.1–3.3)

General AEs N = 217 N = 217 N = 216

Fatigue
Any 114 52.5 (45.7–59.3) 109 50.2 (43.4–57.1) 107 49.5 (42.7–56.4)
Grade 3 18 8.3 (5.0–12.8) 11 5.1 (2.6–8.9) 10 4.6 (2.2–8.3)

Gastrointestinal symptoms
Any 46 21.2 (16.0–27.2) 45 20.7 (15.5–26.7) 50 23.1 (17.7–29.4)
Grade 3 3 1.4 (0.3–4.0) 2 0.9 (0.1–3.3) 9 4.2 (1.9–7.8)

Headache
Any 101 46.5 (39.8–53.4) 108 49.8 (42.9–56.6) 89 41.2 (34.6–48.1)
Grade 3 13 6.0 (3.2–10.0) 13 6.0 (3.2–10.0) 9 4.2 (1.9–7.8)

Myalgia
Any 128 59.0 (52.1–65.6) 119 54.8 (48.0–61.6) 113 52.3 (45.4–59.1)
Grade 3 24 11.1 (7.2–16.0) 12 5.5 (2.9–9.5) 10 4.6 (2.2–8.3)

Shivering
Any 80 36.9 (30.4–43.7) 67 30.9 (24.8–37.5) 60 27.8 (21.9–34.3)
Grade 3 12 5.5 (2.9–9.5) 7 3.2 (1.3–6.5) 7 3.2 (1.3–6.6)

Temperature
Any 59 27.2 (21.4–33.6) 49 22.6 (17.2–28.7) 43 19.9 (14.8–25.9)
Grade 3 2 0.9 (0.1–3.3) 0 0.0 (0.0–1.7) 1 0.5 (0.0–2.6)

Unsolicited AEs N = 218 N = 217 N = 216

Any 72 33.0 (26.8–39.7) 69 31.8 (25.7–38.4) 76 35.2 (28.8–42.0)
Grade 3 13 6.0 (3.2–10.0) 15 6.9 (3.9–11.1) 9 4.2 (1.9–7.8)
Related to vaccination 23 10.6 (6.8–15.4) 22 10.1 (6.5–14.9) 27 12.5 (8.4–17.7)
Grade 3-related to vaccination* 6 2.8 (1.0–5.9) 3 1.4 (0.3–4.0) 3 1.4 (0.3–4.0)

N = 218 N = 217 N = 216

SAEs 13 6.0 (3.2–10.0) 14 6.5 (3.6–10.6) 20 9.3 (5.7–13.9)
pIMDs 5 2.3 (0.7–5.3) 0 0.0 (0.0–1.7) 3 1.4 (0.3–4.0)

Footnote: N, number of participants per lot; n, number of participants in a given category; %, percentage of participants in a given category; CI, confidence interval; AE,
adverse event; SAE, serious adverse event; pIMD, potential immune-mediated disease. Grade 3 redness and swelling was a surface diameter >100 mm, grade 3 temperature
was considered >39.0 �C. *By investigator assessment.
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consistent humoral immune response after 2 doses of HZ/su. No
safety concerns were identified.
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