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ABSTRACT
This phase III, non-randomized, open-label, multi-center study (NCT01827839) evaluated the
immunogenicity and safety of an adjuvanted recombinant subunit herpes zoster (HZ) vaccine (HZ/
su) in adults aged � 50 y with prior physician-documented history of HZ. Participants (stratified by
age: 50–59, 60–69 and � 70 y) received 2 doses of HZ/su 2 months apart and were followed-up for
another 12 months. Anti-glycoprotein E (gE) antibodies were measured by enzyme-linked
immunosorbent assay before vaccination and 1 month after the second dose (Month 3). Solicited
local and general adverse events (AEs) were recorded for 7 d and unsolicited AEs for 30 d after each
vaccination. Serious AEs were recorded until study end. The primary immunogenicity objective was
met if the lower limit of the 95% confidence interval (CI) of the vaccine response rate (VRR), defined
as a 4-fold increase in anti-gE over baseline, at Month 3 was � 60%. 96 participants (32/age group)
were enrolled. The primary immunogenicity objective was met, as the VRR at Month 3 was 90.2%
(95% CI: 81.7–95.7). Geometric mean anti-gE antibody concentrations at Month 3 were similar across
age groups. 77.9% and 71.6% of participants reported local and general solicited AEs, respectively.
The most frequent solicited AEs were pain at injection site, fatigue, headache, myalgia and shivering.
The HZ/su vaccine was immunogenic in adults aged � 50 y with a physician-documented history of
HZ, and no safety concerns were identified.
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Introduction

Herpes Zoster (HZ), or shingles, is caused by the symptomatic
reactivation of the varicella-zoster virus (VZV) from latency. It
typically manifests as a localized, dermatomal rash, which lasts
about 2 to 4 weeks and is usually accompanied by pain and
pruritus.1 Diminished VZV-specific cell-mediated immunity,
as a consequence of advanced age, disease, drug treatment or
medical interventions, represents a risk factor for developing
HZ.2,3 Although the age of VZV acquisition varies by region,
the large majority of the adult population have been infected
with VZV by the age of 50.4-7

While HZ is usually considered a once-in-a-lifetime
experience, several studies have shown that HZ episodes
may occur in immunocompetent individuals with a prior
history of HZ,8-10 with rates of recurrence comparable to
first occurrence of HZ being reported after a follow-up
period of 7.3 y.10 Although this high rate of recurrence
could be influenced by the lack of laboratory confirmation

for all suspected HZ episodes and by other limitations,11

the results still indicate that there may be a benefit in vacci-
nating individuals with prior history of HZ.

GSK Vaccines’ candidate vaccine for the prevention of HZ
(HZ/su) is a recombinant subunit (su) vaccine consisting of the
VZV glycoprotein E (gE) antigen and an adjuvant system
(AS01B). Recently, results from a pooled analysis over 2 phase
III studies enrolling 16596 participants � 50 y of age (ZOE-50;
NCT01165177) and 13,900 participants � 70 y of age (ZOE-70;
NCT01165229) showed an overall HZ vaccine efficacy (VE) of
> 90%.12 No significant decline in VE was reported in partici-
pants aged � 70 y in the pooled analyses (ZOE-50 and ZOE-70)
compared with younger age groups.13 In phase II studies, HZ/su
was also shown to induce a robust immune response in healthy
older adults,14,15 and in immunocompromised populations.16,17

However, previous studies of HZ/su excluded adults with a
prior history of HZ, and no information is currently available
on the immunogenicity and safety of HZ/su in this population.
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Therefore, the present study was designed to evaluate the
immunogenicity and safety of the HZ/su vaccine in adults �
50 y of age with a prior history of HZ.

Results

Study population

96 participants (32 in each age group) were enrolled and received
at least 1 dose of vaccine, and 93 participants (96.9%) completed
the study. One participant was withdrawn due to a non-serious
adverse event (AE) and 2 participants withdrew consent (not
due to an AE). The number of participants included in the
according to protocol (ATP) cohort for immunogenicity, along
with reasons for elimination are presented in Fig. 1.

The majority of participants in the total vaccinated cohort
(TVC) (67.7%, 65/96) reported having a previous episode of
HZ within the past 4 years; 32.3% (31/96) reported a previous
episode of HZ with an onset of more than 4 y ago (Table 1).

The mean age in the TVC at first vaccination was 64.9 y
(median: 64 years; range: 50–89 years); 65.6% of participants were
female. Most participants were Caucasian (95.8%) (Table 1). All
participants were seropositive for anti-gE antibodies at baseline.

Immunogenicity

The co-primary immunogenicity objective was met, with a vac-
cine response rate (VRR) for anti-gE antibodies at Month 3

(1 month after the second vaccine dose) of 90.2% (95% confi-
dence interval [CI]: 81.7–95.7). Within each age group, lower
limits of the VRR 95% CIs were also consistently above 60%
(Fig. 2). The lowest VRR was observed in participants with the
most recent HZ episode history (� 4 years).

The observed mean geometric increase (MGI) from pre-vac-
cination at Month 3 was 19.9. The median fold increase in anti-
gE antibody concentrations from pre-vaccination to Month 3
was 25.6 (first and third quartiles [Q1, Q3]: 10.2, 43.8).

The observed post-vaccination anti-gE geometric mean con-
centrations (GMCs) were comparable for all age groups and
between study participants with different timeframes since the
previous HZ episode (Table 2). A second analysis based on the
TVC was performed to complement the ATP analysis because
the percentage of vaccinated participants with serological
results excluded from the ATP cohort for immunogenicity
exceeded 5% overall. Results of this analysis were similar to
those based on the ATP cohort for immunogenicity (Table S1).

Safety and reactogenicity

Following the first dose, 67.0% (95% CI: 56.6–76.4) of partici-
pants reported at least 1 local solicited AE and 51.1% (95%CI:
40.5–61.5) reported at least 1 general solicited AE. Post-dose 2,
at least 1 local solicited AE was reported by 69.8% (95%CI:
58.9–79.2) of participants and at least 1 general solicited AE, by
60.5% (95%CI: 49.3–70.8) of participants. Overall, 77.9% (95%
CI: 68.2–85.8) of participants reported at least 1 local solicited

Figure 1. Study flow.
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AE and 71.6% (95% CI: 61.4–80.4) of participants reported at
least 1 general solicited AE. The percentage of participants
reporting any solicited AE was 87.5% (95% CI: 76.8–94.4) in
participants with an HZ episode documented � 4 y before
study start, 66.7% (95% CI: 41.0–86.7) in participants with an
episode documented between 5–9 y before study start, and
69.2% (95% CI: 38.6–90.9) in participants with an episode
documented � 10 y before study start.

During the 7 d following each vaccine dose, the most
common solicited local symptom was pain (73.7%). Pain
was reported by 64.9% (95%CI: 54.4–74.5) of participants
post-dose 1 and 65.1% (95%CI: 1.9–13.0) of participants
post-dose 2. The most frequently reported solicited general
symptoms was fatigue, in 39.4% (95%CI: 29.4–50.0) of par-
ticipants post-dose 1, and 47.7% (95%CI: 36.8–58.7) of par-
ticipants post-dose 2 (Fig. 3). The most frequently reported
solicited general symptoms were fatigue (60.0%), headache

(38.9%), myalgia (36.8%), and shivering (32.6%). Among
grade 3 solicited local symptoms, pain was most frequently
reported by 3.2% (95% CI: 0.7–9.0%) of participants post-
dose 1, and 5.8% (95%CI: 1.9–13.0%) of participants post-
dose 2. The most commonly reported grade 3 general
symptom was fatigue, recorded for 5.3% (95%CI: 1.7–12.0)
of participants post-dose 1 and 7.0% (95%CI: 2.6–14.6) of
participants post-dose 2 (Fig. 3). All solicited local symp-
toms had a median duration of 3 days; the median duration
of solicited general symptoms ranged between 1 day (gas-
trointestinal symptoms, shivering, and fever) and 3 d (myal-
gia) during the 7-day follow-up period post-vaccination.

Thirty (31.3%) participants reported at least 1 unsolicited
symptom within 30 d following vaccination; 12 (12.5%) partici-
pants reported 17 AEs that were considered related to vaccina-
tion by the investigators (Table S2). Eleven (11.5%)
participants reported grade 3 unsolicited symptoms; 4

Table 1. Characteristics of study participants (Total vaccinated cohort).

Characteristic Parameters/Categories Total N D 96 50–59 YOA N D 32 60–69 YOA N D 32 � 70 YOA N D 32

Age Mean (§ SD) 64.9 (§ 10.2) 53.7 (§ 2.9) 64.4 (§ 2.8) 76.8 (§ 5.2)
Gender Female n (%) 63 (65.6) 24 (75.0) 19 (59.4) 20 (62.5)
Geographic ancestry Caucasian/European heritage n (%) 92 (95.8) 31 (96.9) 30 (93.8) 31 (96.9)

Central/South Asian heritage n (%) 2 (2.1) 1 (3.1) 1 (3.1) 0 (0.0)
Japanese heritage n (%) 1 (1.0) 0 (0.0) 0 (0.0) 1 (3.1)
Arabic/North African heritage n (%) 1 (1.0) 0 (0.0) 1 (3.1) 0 (0.0)

Time since previous HZ episode � 4 years 65 (67.7) 26 (81.3) 22 (68.8) 17 (53.1)
5–9 years 18 (18.8) 3 (9.4) 6 (18.8) 9 (28.1)
� 10 years 13 (13.5) 3 (9.4) 4 (12.5) 6 (18.8)

50–59 YOAD 50–59 year-old participants; 60–69 YOAD 60–69 year-old participants; � 70 YOAD participants over 70 y of age; SDD standard deviation; ND total num-
ber of participants; n (%) D number (percentage) of participants in a given category; HZ D Herpes Zoster.

Figure 2. Vaccine response rates for anti-gE antibody concentrations one month after the second vaccine dose: overall, by age group and by time since previous herpes
zoster episode (ATP cohort for immunogenicity).
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participants reported at least one grade 3 unsolicited symptom
that was considered related to vaccination by investigators
(Table S2). A total of 5 serious AEs (SAEs) were reported by 3
(3.1%) participants up to study end (Table S3). All SAEs
resolved and were considered unrelated to vaccination by the
investigators. No potential immune-mediated diseases (pIMDs)
were reported up to study end.

For 6 (6.3%) participants, a total of 9 suspected HZ episodes
were recorded based either on patient self-reporting or clinical
presentation, however no laboratory confirmation was
obtained. Three of the participants with suspected HZ episodes
did not receive the second dose of HZ/su, 2 of them due to the
occurrence of the suspected HZ episode and 1 due to a local
AE after the first dose (itchy upper arm). Three of the suspected

Table 2. Vaccine response rates and geometric mean concentrations of anti-gE antibodies at Month 0 and Month 3 (ATP cohort for immunogenicity).

GMC (95% CI)

Characteristic Category N VRR (95% CI) PRE PII (M3)

Overall 82 90.2 (81.7–95.7) 2398 (1779–3233) 47,759 (42,259–53,974)
By age group 50–59 YOA 29 89.7 (72.6–97.8) 2561 (1531–4284) 56,414 (43,783–72,688)

60–69 YOA 28 92.9 (76.5–99.1) 2084 (1357–3198) 44,471 (37,373–52,916)
� 70 YOA 25 88.0 (68.8–97.5) 2601 (1319–5126) 42,643 (34,699–52,405)

By time since previous HZ episode � 4 Years 54 85.2 (72.9–93.4) 3490 (2359–5163) 50,441 (43,443–58,567)
5–9 Years 17 100 (80.5–100) 1148 (729–1805) 41,057 (32,324–52,151)
� 10 Years 11 100 (71.5–100) 1187 (703–2005) 46,135 (28,397–74,955)

ND total number of participants; 95% CI D 95% confidence interval; VRR D vaccine response rate; GMC D geometric mean concentration; PRE D pre-vaccination; PII
(M3)D 1 month post-dose 2 (Month 3); 50–59 YOAD 50–59 year-old participants; 60–69 YOAD 60–69 year-old participants;� 70 YOAD participants over 70 y of age;
� 4 YearsD� 4 y since previous herpes zoster episode; 5–9 YearsD 5–9 y since previous herpes zoster episode; � 10 YearsD� 10 y since previous herpes zoster epi-
sode; HZD Herpes Zoster.

Figure 3. Incidence of solicited local (A) and general (B) adverse events (total vaccinated cohort, overall/participant).
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HZ episodes were moderate while the rest were of mild inten-
sity, and none were considered related to vaccination (Table 3).

No safety concerns were identified in this study regarding
the administration of HZ/su to adults aged � 50 y with prior
history of HZ.

Discussion

A prior history of HZ does not confer complete protection
against subsequent HZ episodes.8-10 Thus, vaccination of adults
aged � 50 y with a prior or unknown history of HZ may be
beneficial, provided that immunogenicity and safety of the vac-
cine are not adversely affected by a previous HZ episode.

This phase III study showed that 2 doses of HZ/su adminis-
tered 2 months apart elicited a strong humoral immune
response in adults aged � 50 y with a prior history of HZ. Both
the VRR and the anti-gE antibody concentrations were high at
1 month after the second dose.

The humoral immune response to HZ/su elicited in adults
with history of HZ in this study was robust and of similar mag-
nitude to that seen in adults without a documented history of
HZ in previous studies.15 Although we found that observed
VRRs appeared to be lowest in participants who had an HZ epi-
sode within the last 4 y before vaccination, there was no appar-
ent difference at 1 month post dose 2 in anti-gE antibody
concentrations of HZ/su. Lower observed VRRs (85.2% versus
100%) in the participants with the most recent history of HZ
(� 4 years) are likely to be the result of the observed higher
pre-vaccination anti-gE antibody concentrations in this popu-
lation compared with those observed in participants with more
remote HZ episodes (� 4 years), which were similar to those of
adults without a documented history of HZ.15

In this study, participants reported local and general AEs
with comparable observed incidences (grade 3 and any sever-
ity) to those reported following HZ/su vaccination in other

studies in adults � 50 YOA.13-15,18 In a study assessing the
safety of different formulations of HZ/su vaccine in adults � 50
YOA, higher incidences of solicited local AEs were observed
for AS01-adjuvanted formulations when compared with unad-
juvanted ones.14 An increased incidence of local solicited symp-
toms has previously been reported for other vaccines
adjuvanted with AS01 systems.20 However, both local and gen-
eral solicited AEs in our study were transient, and mostly of
mild or moderate intensity, in line with previous data in HZ/su
vaccinees.13-15,18 In addition, none of the 5 SAEs that occurred
during the study were considered related to vaccination by the
investigators. Our results indicate that HZ/su has a clinically
acceptable safety profile in adults aged � 50 years, and that vac-
cine reactogenicity and safety are not impacted by a prior his-
tory of HZ. During this study, 6 participants (6.3%) reported a
total of 9 suspected HZ cases. Considering that HZ/su has
recently been shown to have >90% efficacy against HZ in
adults aged 50 y and older, the number of subjects with previ-
ous history of HZ reporting suspected episodes of HZ in our
study is unexpected.12,13

The main objectives of the study were to evaluate HZ/su
immunogenicity and safety, and no assessment of efficacy was
planned. Also, although recurrence rates of up to 13.6%10 have
been reported, literature data10,20 suggested that 2 or fewer HZ
cases would occur during the course of the study due to the
small sample size and relatively brief follow-up period. Given
the small number of expected HZ cases, a rigorous HZ case
ascertainment procedure was not mandated in the protocol.

We speculate that some of the suspected HZ cases may not
have been true HZ episodes since laboratory confirmation was
not required per protocol. Some suspected cases (n D 3) were
only based on self-reporting of the participants. Study partici-
pants were educated to recognize and report symptoms of HZ
during the initial visit, which may have contributed to a height-
ened awareness of HZ signs and increased reports of non-HZ

Table 3. Overview of suspected HZ episodes reported during the study (total vaccinated cohort).

Anti-gE concentration

Case no. Age group

Occurrence of
previous
episode�

Previous vaccine
dose(s)

Day of
onsety

Duration
(days)

AE
description Month 0 Month 3

Medical
advice/ Medically
attended visit

Outcome at
study end

1 60–69 YOA <4 2 288 12 Herpes zoster 18,029 79,425 Y�� Resolved
2 60–69 YOA 5–9 2 131 8 Shingles 1812 84,604 N Resolved
3 60–69 YOA 5–9 1 178 15 Herpes zoster of neck

and posterior
occipital pain

2702 26,659 Y Resolved

4a � 70 YOA >10 2 178 9 Herpes zoster left ear
and head - Small
erythematous rash
behind left ear,
very swollen red
rash

1908 69,989 Y Resolved

5a 2 204 14 Herpes zoster Y Resolved
6 � 70 YOA <4 1 56 31 Right flank - Herpes

zoster
1646 ND Y Resolved

7b � 70 YOA >10�� 1 28 5 Herpes zoster left back 350 2319 N Resolved
8b 1 54 193 Herpes zoster left back Y�� Resolved
9b 1 430 Herpes zoster left back N Ongoing

Footnote: a,bMultiple herpes zoster episodes reported by the same participant (1 participant with 2 episodes and 1 participant with 3 episodes).
YOAD Years of Age
�Presented as number of years before study start
��Information collected after data lock point
yDays from the last vaccine dose
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symptoms as suspected HZ. In support of this, in phase III clin-
ical trials, between 24.8% and 40.2% of self-reported cases were
confirmed as false positives after more rigorous testing.13,21 In
addition, the geographic distribution of suspected HZ cases
supports the possibility of biased self-reporting as all 9 sus-
pected HZ cases were reported at the 2 Canadian sites (by 4
and 2 study participants, respectively), which enrolled a total of
48 participants. Conversely, no suspected HZ cases were
reported in Russia (48 participants enrolled at 2 sites) even
though epidemiological data suggest that HZ incidence does
not differ between regions.20 Based on the known pathophysi-
ology of HZ, the composition of HZ/su, the robust humoral
and cellular immune responses elicited following vaccination
with HZ/su, and the high efficacy observed against HZ during
the phase III studies,12,13 we were unable to identify a plausible
biologic basis to suspect that HZ/su would increase the risk of
developing HZ in individuals with prior HZ episode, while pro-
tecting against the disease in those without a history of HZ.

Although the study was adequately designed and powered to
assess the overall immunogenicity and safety endpoints, no for-
mal comparisons by age group or by time from the previous
HZ episode were performed. Another limitation was that clini-
cal diagnosis by the investigator and confirmatory laboratory
testing were not compulsory in the process of recording sus-
pected HZ episodes.

Conclusion

In adults �50 YOA with a history of previous HZ, both the
immune responses to HZ/su and its safety profile were consis-
tent with those observed in other trials evaluating HZ/su in
similarly aged population without a prior history of HZ.

Materials and methods

Objectives of the study

The co-primary objectives of the study were: (i) to evaluate the
anti-gE VRR at Month 3 (1 month following a 2-dose adminis-
tration of HZ/su vaccine) in all study participants � 50 y of age
with a prior physician-documented history of HZ; and (ii) to
evaluate the safety and reactogenicity following administration
of HZ/su vaccine from the first vaccination up to 30 d after the
last vaccination. The first primary objective was met if the
lower limit of the 95% CI of the VRR for anti-gE enzyme-linked
immunosorbent assay antibody concentrations at Month 3 was
at least 60%.

The secondary objectives of the study were: (i) to character-
ize the anti-gE immune response before first vaccination
(Month 0) and at Month 3 within each of the following age
ranges: 50–59, 60–69 and � 70 y of age and (ii) to evaluate
safety following administration of HZ/su vaccine from 30 d
after the last vaccination until study end.

Study design

This was a phase III, non-randomized, open-label, multi-center
study with a single group (Clinicaltrials.gov: NCT01827839)

conducted in 2 centers in Canada and 2 centers in the Russian
Federation between June 2013 and November 2014.

The duration of the study was approximately 14 months for
each participant, (approximately 12 months after the second
dose), including 3 study site visits (at Month 0, Month 2 and
Month 3) and 2 telephone contacts (at Months 8 and 14).

Participants

This study enrolled male and female participants aged � 50 y
with a prior physician-documented history of HZ.

Participants were stratified by age: 50–59, 60–69 and � 70 y
of age, ensuring an equal distribution of the study population
across the 3 age strata.

Exclusion criteria comprised active HZ infection (an episode
was considered no longer active when all lesions had at least
turned to crusts), previous vaccination against VZV or HZ
and/or planned administration during the study of an HZ vac-
cine (including an investigational or non-registered vaccine)
other than the study vaccine, any confirmed or suspected
immunosuppressive or immunodeficient condition resulting
from disease or immunosuppressive/cytotoxic therapy. Time
frame since the prior HZ episode was recorded for all
participants.

Ethics and informed consent

The study protocol was approved by the appropriate indepen-
dent ethics committee or institutional review board at each
study center. Written informed consent was obtained from all
participants before study entry.

The study was conducted in accordance with the provisions
of the Declaration of Helsinki and the International Conference
on Harmonization–Good Clinical Practice guidelines.

Vaccination

Participants received 2 doses of the investigational vaccine,
HZ/su, approximately 2 months apart, by intra-muscular injec-
tion into the deltoid muscle of the non-dominant arm. HZ/su
contains 50 mg of lyophilized recombinant VZV gE antigen
reconstituted with 0.5 ml of the liposome-based AS01B adju-
vant system containing 50 mg of monophosphoryl lipid A and
50 mg of Quillaja saponaria Molina, fraction 21 (licensed by
GSK from Antigenics Inc., a wholly owned subsidiary of
Agenus Inc., a Delaware, USA corporation).

Evaluation of immunogenicity

Blood samples were collected from all eligible participants at
Month 0 and Month 3 to assess gE-specific humoral immune
responses by an in-house enzyme-linked immunosorbent assay
(ELISA). The characterization of the background signal for the
ELISA was performed using VZV na€ıve samples, and based on
these experiments; the cut-off for seropositivity was established
at 97 mIU/mL.
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Evaluation of safety and reactogenicity

Solicited local and general AEs were recorded for 7 d (Days
0–6) after each vaccination. Unsolicited AEs were recorded for
30 d (Days 0–29) after each vaccination, according to the Medi-
cal Dictionary for Regulatory Activities classification. Grade 3
redness and swelling were defined as having >100-mm diame-
ter, grade 3 fever as oral temperature >39.0�C, and all other
grade 3 AEs as preventing normal daily activity. SAEs and
pIMDs were recorded throughout the study.

Intercurrent medical conditions (IMCs) that could potentially
impact a participant’s immune response to HZ/su were recorded
until Month 3, and participants presenting with such an IMC
were eliminated from the ATP cohort for immunogenicity.

Recording of suspected HZ episodes

Suspected HZ episodes were considered as IMCs and were
reported during the entire study period. A suspected HZ case
was defined as a new rash characteristic of HZ (i.e., unilateral,
dermatomal and accompanied by pain broadly defined to
include allodynia, pruritus or other sensations). At the first
study visit, participants were educated to recognize the typical
HZ symptoms. Suspected cases of HZ were recorded by the
investigator and were based either on clinical presentation or
patient self-reporting of characteristic symptoms.

Statistical analysis

The primary analysis of immunogenicity was based on the ATP
cohort for immunogenicity, which included all participants
who complied with the procedures and intervals defined in the
protocol and for whom immunogenicity results were available
until Month 3. If � 5% of vaccinated participants with serologi-
cal results were excluded from the ATP cohort for immunoge-
nicity, a second analysis based on the TVC was to be
performed to complement the ATP analysis. The TVC included
all participants who received at least one dose of HZ/su vaccine.

Participants were eliminated from the ATP cohort for
immunogenicity if, during the study, they incurred a condition
that had the capability of confounding their immune response
(e.g., episodes of HZ before the last immunogenicity assessment
at Month 3, or other IMCs that may influence a participant’s
immune response).

The VZV gE-specific VRR was calculated with an exact 95%
CI. The VRR was defined as the percentage of initially seroposi-
tive participants with a 4-fold increase in the anti-gE antibody
concentration at Month 3 compared with pre-vaccination con-
centrations. This threshold was selected based on receiver oper-
ating characteristics curve analyses performed in earlier studies.
The post-vaccination over baseline ratio in the placebo (saline)
group was used to define a non-responder, while the post-
vaccination over baseline ratio in the gE adjuvanted group was
used to define a responder at 1 month post-dose 2. The optimal
observation associated to the best couple (specificity and sensi-
tivity) was chosen to define the threshold for a vaccine-induced
immune response. The 95% CI for GMCs was obtained for
each group separately. First, the 95% CI for the mean of log-
transformed concentrations was obtained, assuming that log-

transformed values were normally distributed with unknown
variance. The 95% CI for GMCs were then calculated by anti-
log transformation of the 95% CI for the mean of log-
transformed concentrations.

The primary objective was met if the lower limit of the 95%
CI of the gE specific VRR was at least 60%. We calculated that
a sample size of 84 evaluable participants would allow us to
demonstrate the primary objectives with at least 97% power.
Assuming 10% non-evaluable participants, a target enrollment
population of 96 participants was calculated.

The following immunogenicity parameters were calculated:
seropositivity rates for anti-gE antibodies with exact 95% CIs;
anti-gE antibody GMCs with 95% CIs; MGI, defined as the
geometric mean of the within participant ratio of the post-
vaccination concentration to the pre-vaccination concentra-
tion; descriptive statistics of fold increase from baseline for
anti-gE antibody concentrations. The same tabulations were
done per age group, as pre-defined in the protocol, and also per
time frame from the previous HZ episode (� 4 years, 5–9 y and
� 10 y since previous HZ episode), as a post-hoc exploratory
analysis. For each parameter, overlapping 95% CIs were used to
suggest comparability between age groups. However, no formal
comparisons between different categories (age groups, time
since vaccination) were made as no adjustment for multiplicity
of endpoints was considered.

The primary analysis for safety was based on the TVC.
The percentage of participants reporting each local or gen-
eral solicited AE during the 7-day follow-up period was tab-
ulated with exact 95% CIs after each vaccine dose and
overall; the same tabulation was done by age groups as pre-
defined in the protocol, and also per time frame from the
previous HZ episode, as a post-hoc exploratory analysis.
The proportion of participants with at least one report of
unsolicited AE reported up to 30 d after each vaccination
was tabulated with exact 95% CIs; SAEs and withdrawal
due to AE(s) were described in detail; and suspected HZ
episodes reported during the study were listed. The statisti-
cal analyses were performed using SAS version 9.2 on Win-
dows and StatXact-8.1 procedure for SAS.

Abbreviations

AE adverse events
ATP according to protocol cohort
CI confidence interval
gE glycoprotein E
GMC geometric mean concentration
HZ herpes zoster
HZ/su adjuvanted recombinant subunit herpes zoster

vaccine
IMC intercurrent medical conditions
MGI mean geometric increase
pIMDs potentially immune-mediated diseases
SAE serious adverse events
TVC total vaccinated cohort
VRR vaccine response rate
VZV varicella-zoster virus
YOA years of age
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