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Background. In the ZOE-50 and ZOE-70 clinical trials, the candidate her-
pes-zoster subunit vaccine (HZ/su; 50µg varicella-zoster virus glycoprotein E [gE] and 
AS01B Adjuvant System) demonstrated high efficacy against HZ, with limited waning 
over 4 years and consistent efficacy across age cohorts. In adults ≥60 years of age, the 
immune responses elicited by 2 HZ/su doses administered 2 months apart persisted 
for at least 6  years.1 Here we report immunogenicity and safety 9  years post-initial 
vaccination.

Methods. This Phase IIIB, open, long-term extension study (NCT02735915) fol-
lowed 70 participants who received 2 HZ/su doses in the initial trial (NCT00434577). 
Blood samples to evaluate the persistence of cellular (intracellular cytokine staining) 
and humoral (ELISA) immune responses were taken at 9 years post-initial vaccination. 
Limited safety follow-up was performed (1 visit).

Results. All 70 participants (mean age at dose 1: 72.3 years; 61.4% female) were 
included in the according-to-protocol analysis. The fold increases over pre-vaccina-
tion in the frequency of gE-specific CD4+ T-cells expressing ≥2 activation markers 
plateaued after 4 years post-dose 1 (year 4: 3.4, year 5: 3.0, year 6: 3.4, year 9: 3.4). 
Anti-gE antibody geometric mean concentrations were also stable from year 4 onwards 
(Table 1) and remained above the pre-vaccination value of 1213.1mIU/mL. Cellular 
and humoral responses at year 9 were similar across age strata (60–69, ≥70 years). No 
vaccine-related serious adverse events nor suspected HZ episodes were reported.

Conclusion. In adults ≥60  years of age, HZ/su-induced cellular and humoral 
immune responses remained above pre-vaccination levels for at least 9 years post-in-
itial vaccination, confirming immune persistence predictions2 based on 6-year data. 

Table 1

Pre-
vaccination
(95% CI)

Year 4
(95% CI)

Year 5
(95% CI)

Year 6
(95% CI)

Year 9
(95% CI)

Anti-gE anti-
body GMC 
(mlU/mL)

1213.1
(983.8–

1495.9)

9643.5
(8309.7–

11191.3)

9124.1
(7805.1–

10666.0)

8490.5
(7292.1–

9885.7)

8931.2
(7625.7–

10460.3)
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Background. Hematologic malignancy (HM) patients receiving immunosup-
pressive cancer therapy (ICT) are at increased risk of herpes zoster (HZ). Currently, 
no HZ vaccine is indicated for immunocompromised patients. The HZ subunit 
vaccine candidate (HZ/su), containing recombinant varicella zoster virus glycopro-
tein E and AS01B Adjuvant System, showed >90% efficacy and an acceptable safety 
profile in immunocompetent adults in all age groups ≥50 years. Here we report HZ/
su immunogenicity and safety in HM adults ≥18 years of age who completed or are 
undergoing ICT.

Methods. In this phase III, observer-blind, multicenter study (NCT01767467), 
participants were randomized 1:1 to receive HZ/su or placebo (2 doses, 1–2 months 
apart) ≥10 days pre- or post-ICT. Humoral and cell-mediated immunogenicity (CMI) 
were assessed. The co-primary immunogenicity objectives were to evaluate HZ/su vac-
cine response rate and compare the immune response to HZ/su and placebo in par-
ticipants excluding those with non-Hodgkin B-cell lymphoma (NHBCL) or chronic 
lymphocytic leukemia (CLL) at 1 month post-dose 2 (M2). Solicited and unsolicited 
adverse events (AEs) were recorded for 7 and 30  days after each dose, respectively. 
Serious AEs (SAEs), disease-related events and potential immune-mediated diseases 
(pIMDs) were recorded throughout the study. Partial safety results up to 6  months 
post-dose 2 are shown (partially blinded, ongoing study).

Results. Of 562 participants (283 HZ/su 283; placebo 279), (mean age 57.3 
[HZ/su 56.8; placebo 57.8] years), 415 were included in the according-to-protocol 
(ATP) cohort for humoral immunogenicity and 132 in the ATP sub-cohort for CMI. 
M2 immune responses were higher in the HZ/su group (Table 1). Both co-primary 

immunogenicity objectives were met (Figure 1). The most frequent local and general 
solicited AEs were pain and fatigue, reported by 48.2% and 47.8% of all participants 
(per-group data remain blinded). The frequency of unsolicited AEs, SAEs and pIMDs 
in the 2 groups was similar (Table 2).

Conclusion. HZ/su induced robust humoral and cellular immune responses at 
M2 in HM adults excluding NHBCL and CLL, who completed or are undergoing ICT. 
No safety concerns were observed up to 6 months post-dose 2.
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Background. We conducted a phase 1, randomized, double-blind, placebo-con-
trolled trial of a replication-defective HSV-2 vaccine, HSV529 (deleted for UL5 and 
UL29), in 60 healthy adults aged 18 to 40 years.

Methods. Subjects were enrolled in groups of 20 from 3 serogroups: HSV1+ or  
-/HSV2+ (group 1), HSV1+/HSV2– (group 2), and HSV1-/HSV2– (group 3). At 
months 0, 1, and 6, 15 subjects in each group received HSV529 intramuscularly and 5 
subjects received placebo. The primary endpoint was the frequency of solicited injec-
tion site and systemic reactions from day 0 to 7 after each vaccination and unsolicited 
adverse events up to 6 months after the last dose.

Results. 89% of vaccine recipients experienced a mild to moderate solicited injec-
tion site reaction vs. 47% of placebo recipients (P = 0.006, 95% CI 0.129, 0.676) that did 
not preclude additional doses. 64% of vaccine recipients experienced solicited systemic 
reactions vs. 53% of placebo recipients (P = 0.44, 95% CI -0.179, 0.402). Two serious 
adverse events occurred in 2 participants and were assessed as unrelated to HSV529 
administration. Serum neutralizing antibody titers significantly increased from base-
line after 3 doses of HSV529 compared with placebo in group 3 only (P < 0.001). This 
increase persisted up to 6 months after the third dose of vaccine (P < 0.001). Serum and 
vaginal antibodies to HSV2 glycoprotein D (gD) also significantly increased after 3 doses 
of vaccine in group 3 subjects (P < 0.001 and P = 0.012, respectively). The mean vaginal 
gD titer after 3 doses was about one-third of the mean serum gD titer. In addition, the 
vaccine induced significant levels of HSV2-specific antibody dependent cellular cyto-
toxicity (ADCC) after 3 doses in group 3 subjects compared with placebo (P < 0.001). 
Vaccine-induced CD4 T-cell responses were detected in 46%, 27%, and 36% of subjects 
in groups 1, 2, and 3, respectively, one month after the third dose of vaccine. CD8 T-cell 
responses were detected in 8%, 18%, and 14% of subjects in groups 1, 2, and 3, respec-
tively, at the same time point.

Conclusion. The HSV529 vaccine was safe, well-tolerated, and immunogenic, 
eliciting significant neutralizing, gD, and ADCC-mediating antibodies, and modest 
cellular immune responses in HSV seronegative individuals. NCT01915212
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Background. The recombinant herpes zoster (HZ) subunit vaccine (HZ/su) has 
shown efficacy against HZ in adults ≥50 and ≥70 years of age (YOA), in two pivotal 
Phase III clinical trials (NCT01165177, NCT01165229). A  pooled safety analysis of 
data from these two efficacy studies was performed, including a comparative analysis 
on HZ/su vs. placebo groups, to provide a comprehensive understanding of the HZ/
su safety profile.

Methods. Two pivotal, randomized, placebo-controlled Phase III studies, 
assessed the efficacy, reactogenicity and safety of HZ/su, administered intramuscularly 
according to a 0, 2-month schedule. Solicited and unsolicited adverse events (AEs) 
were collected for 7 and 30 days after each dose, respectively; serious AEs (SAEs) for 
1 year after last dose; fatal and related SAEs and potential immune-mediated diseases 
(pIMDs) during the entire study period. Reactogenicity was assessed in a subset of 
participants; safety was assessed in all vaccinated participants.

Results. 29,305 participants ≥50 YOA (HZ/su: 14,645; placebo: 14,660) were 
included in the pooled analysis. HZ/su was more reactogenic than placebo. Local 

reactions were mostly mild to moderate in intensity and transient (median dur-
ation = 3 days); the percentages of participants reporting SAEs, fatal SAEs and pIMDs 
were similar in both groups, at 30 days and 1 year after last dose (Figures 1 and 2). 
Percentages of fatal SAEs ranged between 4.3% (95% Confidence Interval [CI]: 4.0–
4.7) and 4.6% (95% CI: 4.3–5.0) and pIMDs between 1.2% (95% CI: 1.1–1.4) and 1.4% 
(95% CI: 1.2–1.6), in HZ/su and placebo groups, respectively. In both groups, the most 
frequent causes of death were neoplasms, cardiac disorders, and respiratory tract infec-
tions and infestations, and most frequent pIMDs were polymyalgia rheumatica, rheu-
matoid arthritis and psoriasis.

Conclusion. No safety concern was identified. Together with the high efficacy 
against HZ (97.2% [95% CI: 93.7–99.0],1 91.3% [95% CI: 86.8–94.5]2), the safety data 
supports a favorable benefit/risk profile of HZ/su in participants ≥50 YOA.
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