
RESEARCH ARTICLE

Efficacy, reactogenicity, and safety of the adjuvanted recombinant zoster vaccine for 
the prevention of herpes zoster in Chinese adults ≥ 50 years: A randomized, placebo- 
controlled trial
Diana Alexandra Echeverria Proanoa*, Fengcai Zhub*, Xiaodong Sunc*, Jesús Zocoa, Jyoti Sonia, Neeraj Parmard, 
S. Omar Ali e, and on behalf of Zoster-076 Study Group
aGSK, Wavre, Belgium; bDepartment of Acute Infectious Disease Control and Prevention, Jiangsu Province Center for Disease Control and Prevention, 
Nanjing, China; cDepartment of Immunization Program, Shanghai Municipal Center for Disease Control and Prevention, Shanghai, China; dGSK, 
Bangalore, India; eGSK, Rockville, MD, USA

ABSTRACT
Phase III multi-country studies (ZOE-50/70) demonstrated that the adjuvanted recombinant zoster vaccine 
(RZV) was well tolerated and prevented herpes zoster (HZ) in healthy ≥ 50-year-olds, with a vaccine efficacy 
(VE) > 90% across age groups. These pivotal trials did not enroll participants from mainland China where 
RZV is licensed, therefore similar clinical data are missing for this population. In this phase IV observer-blind 
study (NCT04869982) conducted between 2021 and 2023 in China, immunocompetent and medically 
stable ≥ 50-year-olds were randomized 1:1 to receive two RZV or placebo doses, 2 months apart. This 
study assessed the VE (overall, as confirmatory objective, and descriptively by age category [50–69-year-olds 
/≥ 70-year-olds]), reactogenicity, and safety of RZV in this Chinese population. Of the 6138 enrolled 
participants, 99.2% completed the study. During a mean follow-up period of 15.2 (±1.1) months, 31 HZ 
episodes were confirmed (RZV = 0; placebo = 31) for an incidence rate of 0.0 vs 8.2 per 1000 person-years 
and an overall VE of 100% (89.82–100). The descriptive VE was 100% (85.29–100) for 50–69-year-olds and 
100% (60.90–100) for ≥ 70-year-olds. Solicited adverse events (AEs) were more frequent in the RZV vs the 
placebo group (median duration: 1–3 days for both groups). Pain and fatigue were the most frequent local 
and general AEs (RZV: 72.1% and 43.4%; placebo: 9.2% and 5.3%). The frequencies of unsolicited AEs, serious 
AEs, potential immune-mediated diseases, and deaths were similar between both groups. RZV is well 
tolerated and efficacious in preventing HZ in Chinese ≥ 50-year-olds, consistent with efficacy studies 
including worldwide populations with similar age and medical characteristics.

PLAIN LANGUAGE SUMMARY
What is the context? 
● Herpes zoster, commonly known as shingles, is a painful rash resulting from the reactivation of the 

dormant virus causing chickenpox.
● Vaccines preventing shingles, such as Shingrix, were shown to be well tolerated and efficacious in 

healthy adults over 50 years of age from Europe, North and Latin America, Australia, and Asia (Taiwan, 
Hong Kong, Korea, Japan).

● However, data on real-world protective effect of Shingrix are limited in some regions where the 
vaccine is licensed for use, such as mainland China.

What is new? 
● We analyzed data from Chinese adults aged 50 years or older to determine the efficacy and safety of 

Shingrix.
● Around 6000 participants were divided in two equal groups to receive two doses of Shingrix or two 

doses of a placebo, given 2 months apart.
● We found that, during the study period, the vaccine was 100% efficacious in preventing shingles.
● We showed that the vaccine had an acceptable safety profile in this Chinese population.
What is the impact? 
● Shingrix is efficacious and well tolerated in Chinese adults over 50 years of age, as it is in similarly aged 

populations from other evaluated regions.
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Introduction

Herpes zoster (HZ), also known as shingles, is a viral 
infection that is caused by the reactivation of latent var-
icella-zoster virus and is characterized by a painful, derma-
tomal rash.1 The risk of developing HZ and its 
complications, e.g., postherpetic neuralgia (PHN), increases 
with age.2 HZ and PHN can be prevented through vaccina-
tion with an adjuvanted recombinant zoster vaccine (RZV; 
Shingrix, GSK) that consists of lyophilized glycoprotein 
E antigen and the adjuvant system AS01B.3 RZV has been 
evaluated in several studies involving medically stable 
adults ≥ 50 years of age.4–9 The vaccine elicited strong 
cellular and humoral immune responses underlying its 
high efficacy at preventing HZ, and had a clinically accep-
table safety and reactogenicity profile.3

Two randomized, multi-country phase III studies, one con-
ducted with ≥ 50-year-old participants (ZOE-50, 
NCT01165177),7 and the other one conducted with ≥ 70-year- 
old participants (ZOE-70, NCT01165229),8 evaluated the vaccine 
efficacy (VE), immunogenicity, safety, and reactogenicity of 
RZV.7–9 A post-hoc subgroup analysis of the data from ZOE-50 
and ZOE-70 studies involving all participants from Asian coun-
tries (China [Taiwan Province and Hong Kong Special 
Administrative Region], South Korea, and Japan) showed that 
the descriptive VE against HZ ranged between 94.7% and 
95.6%,10 consistent with overall VE results reported in the ZOE- 
50 (97.2%) and ZOE-70 (89.8%) studies.7,8 Another post-hoc 
subgroup analysis of ZOE-50 and ZOE-70 data also showed 
that the VE of RZV in preventing HZ was not impacted by the 
geographic ancestry, region, or ethnicity.11 Furthermore, the 
reactogenicity and safety profile of RZV in this Asian subpopula-
tion was similar to overall results from ZOE-50 and ZOE-70 
studies.7–10

Studies evaluating the real-world effectiveness of RZV 
have shown that two doses of RZV were effective in 83.5– 
85.5% of individuals aged ≥ 50 years that were not 
immunocompromised12,13 and 70.1% of individuals aged 
≥ 65 years,14 supporting and complementing clinical trial 
data.15 The real-world safety profile of RZV in ≥ 50-year- 
old individuals was also consistent with the one determined 
in clinical trials.15

Since 2017, RZV received marketing authorization in sev-
eral countries for the prevention of HZ in ≥ 50-year-old adults 
worldwide.16 In 2018, RZV was included in the list of 48 
“clinically urgently needed new medicines” for fast track licen-
sure in China, and 1 year later the National Medical Products 
Administration (NMPA) approved the use of RZV in the 
country for preventing HZ in adults ≥ 50 years of age.17 The 
vaccine is expected to prevent many HZ cases and related 
complications among Chinese older adults.18,19

While efficacy, immunogenicity, and safety data for RZV 
are available for a variety of populations, including popula-
tions with Asian ancestry, no data is available for the popula-
tion from mainland China. The aim of this post-marketing 
study was to evaluate the VE, reactogenicity, and safety of RZV 
in ≥ 50-year-old adults from this region.

Materials and methods

Study design and enrolled participants

This phase IV randomized (1:1), placebo-controlled, observer- 
blind study was conducted at six centers across mainland 
China, between May 2021 and April 2023, among ≥ 50-year- 
old participants.

Medically stable male and female individuals, who were 
≥ 50 years of age at the time of first vaccination, without any 
history of HZ, and who were not previously vaccinated against 
varicella or HZ were enrolled. Individuals with stable comor-
bidities (e.g., diabetes mellitus type 2, depression, asthma, 
hypertension, hyperlipidemia, gastritis) were eligible. Female 
participants of childbearing potential needed to have 
a negative pregnancy test on the day of vaccination and to 
practice adequate contraception 30 days prior to first vaccina-
tion and 2-months post-last vaccination. Those individuals 
planning to become pregnant or those who were immunosup-
pressed were excluded from the study. Urine samples were 
collected from all female participants of childbearing potential 
prior to any study vaccine administration (i.e., at Day 1 and 
Month 2) to determine any pregnancy. Full inclusion and 
exclusion criteria are listed in the supplementary material.

This study comprised two phases: a vaccination phase and 
a follow-up phase, each consisting of monthly visits. 
Participants were randomized 1:1 to receive either two RZV 
or placebo doses 2 months apart (at Day 1 and Month 2). All 
participants were followed up until last enrolled participant 
completed 12 months of follow-up post-last vaccination (i.e., 
14 months from the enrollment of the last participant), and at 
least 27 confirmed HZ cases for the primary VE analysis were 
reported. When this trigger for primary VE analysis was 
reached, participants with an ongoing HZ episode were further 
followed until 29 days after onset (Figure 1).

The study was conducted in an observer-blind manner, in 
which vaccine recipients and those responsible for the evalua-
tion of study endpoints (e.g., safety, reactogenicity, and effi-
cacy) were unaware of the study interventions. Each 
participant was assigned to an identification code that was 
not linked in any way to the attributed vaccine. Authorized 
medical personnel, who did not participate in any of the study 
outcomes, were responsible for the vaccine preparation and 
administration. The personnel in charge of the laboratory 
testing were also blinded to the study interventions.

All participants/legally authorized representatives provided 
written informed consent at enrollment. The study was con-
ducted in accordance with the Declaration of Helsinki, the 
principles of Good Clinical Practice, and all applicable regula-
tory requirements. The study protocol and any subsequent 
amendments were approved by a national, regional, or inves-
tigational Independent Ethics Committee or Institutional 
Review Board. The trial is registered at ClinicalTrials.gov 
(NCT04869982).

Study vaccine and placebo composition, as well as adminis-
tration mode were similar to what has been described 
previously.7,8 Placebo consisted of lyophilized sucrose (20 mg) 
reconstituted in 0.5 mL of saline (NaCl; 150 mM) solution.
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Outcomes and assessments

The primary objective of this study was to evaluate the VE of 
RZV compared to placebo in ≥ 50-year-old adults from China, 
as measured by the reduction in HZ risk (Table S1).

Secondary objectives were to evaluate the VE of RZV com-
pared to placebo in participants within each of the following 
age categories: 50–69 years and ≥ 70 years, descriptively, and to 
evaluate the reactogenicity and safety profile of the vaccine 
(Table S1).

The primary efficacy endpoint was assessed from 30 days 
post-second vaccination until study end.

The definition of suspected HZ was the same as in the 
ZOE-50 and ZOE-70 studies.7,8 In case of a suspected HZ 
episode, clinical specimens of HZ lesions and complete HZ- 
specific diary cards were collected from each participant; 

additional visits and contacts for the follow-up of HZ were 
conducted. All suspected HZ cases were referred to the HZ 
Ascertainment Committee (HZAC), located in China and 
consisting of 3–5 physicians with HZ expertise that were 
blinded to group assignments. The HZAC were to classify all 
referred cases as either “HZ”, “not HZ”, or “not able to 
decide”. The suspected HZ cases had to be confirmed by 
polymerase chain reaction (PCR),7,8 and if PCR results were 
unavailable or cases could not be confirmed or excluded by 
PCR, the HZAC classification served as the final case defini-
tion. Suspected cases were confirmed if HZAC members 
concurred unanimously.

Diary cards were provided to each participant at every 
vaccination visit to record axillary body temperature, any 
solicited local (pain, redness, and swelling at injection site) 
and general (fatigue, fever, gastrointestinal symptoms [nausea, 

Figure 1. Study design and flow diagram of study participants. RZV group, participants receiving the adjuvanted recombinant zoster vaccine; placebo group, 
participants receiving placebo; D, day; M, month; n, number of participants; (S)AE, (serious) adverse event; HZ, herpes zoster.
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vomiting, diarrhea, abdominal pain], headache, myalgia, and 
shivering) adverse events (AEs) for 7 days after each vaccina-
tion as well as unsolicited AEs for 30 days post any vaccination. 
Solicited AEs were graded on a scale from 0 (absent) to 3 
(preventing normal everyday activities), based on the US 
Food and Drug Administration (FDA) toxicity grading scale 
for vaccine clinical trials.20 Redness and swelling at the injec-
tion site were scored according to the diameter of the affected 
area; grade 3 was defined as having an affected area of > 
100 mm in diameter.20 The grading of the intensity of solicited 
local and general AEs was also conducted using a grading scale 
used in China (NMPA Guidelines for Grading Criteria for 
Adverse Events in Clinical Trials of Preventive Vaccines) 
(Table S2). Unsolicited AEs were classified according to the 
Medical Dictionary for Regulatory Activities (MedDRA). 
Serious AEs (SAEs) and potential immune-mediated diseases 
(pIMDs) were evaluated within 30 days and 12 months post- 
last vaccination. All SAEs and pIMDs considered related to the 
study vaccine and participation as well as pregnancies were 
recorded throughout the entire study period.

Statistical analyses

Approximately 6138 eligible participants were planned to be 
enrolled in this study, 3069 in each study group. The sample 
size of the study was estimated to provide at least 90% power 
for the VE confirmatory objective on the overall population, aged 
50 years or older. Sample size calculations were based on the 
assumption of a true conservative VE of 85% and targeted 
a minimum number of 27 HZ cases during the 12 months of 
follow-up post-last vaccination. Randomization of participants 
in each study group was done using a web-based randomization 
system that stratified participants by age (50–69 years of age and ≥ 
70 years of age) and used a minimization procedure accounting 
for age (i.e., 50–59 and 60–69 years of age for the 50–69 years of 
age stratum, and 70–79 and ≥ 80 years of age for the ≥ 70 years of 
age stratum), center, gender, and preexisting medical conditions 
(including type 2 diabetes mellitus, asthma, chronic obstructive 
pulmonary disease, chronic kidney disease, and depression) to 
ensure recruitment of a broad age range of adults, representative 
of the population included in the RZV label in China.

The primary inferential and secondary analyses of efficacy 
were conducted on the modified exposed set (mES, including 

all participants who received two doses of study treatment as 
per protocol without developing any confirmed HZ prior to 
30 days after the second dose) and complementary on the 
exposed set (ES, including all participants who received at 
least one dose of study treatment). The VE on the mES was 
calculated based on the confirmed HZ cases that have occurred 
anytime from 30 days after the administration of the second 
dose of the study vaccine up to study end, overall and within 
each of the age categories (50–69 years, ≥ 70 years). The pri-
mary efficacy objective for the overall VE was met if the lower 
limit of the two-sided 95% confidence interval (CI) of VE was  
> 25%. All p-values reported were related to the null hypoth-
esis test VE = 0.

The primary analysis of efficacy considered the exact infer-
ence on the relative risk (RR) adjusted for age strata condi-
tionally to the total number of confirmed HZ cases observed 
and time at risk. This method computed an exact CI around 
the rate ratio (i.e., ratio of the event rates in the RZV vs placebo 
group) and accounted for the sum of the time at risk of the 
participants within each group.

Incidence rate (IR) and VE with 95% CI were calculated 
using Poisson method. VE (Equation 1) and RR (Equation 2) 
are defined as: 

For the secondary analysis of efficacy, the number of con-
firmed HZ cases, follow-up days, associated rate, and 
descriptive VE with 95% CIs were presented by age 
category.

Reactogenicity and safety data were evaluated using 
descriptive analyses, overall and by age category, in the ES.

Results

Study participants

Of the 6138 participants enrolled into the study, 6128 
(99.8%) were included in the ES, of whom 5956 (97.2%) 
were included in the mES. In total, 6088 participants of the 
enrolled set (99.2%) completed the study. The main 

Table 1. Characteristics of the participants at baseline (modified exposed set).

Characteristic
RZV group 
N = 2965

Placebo group 
N = 2991

Total 
N = 5956

Age (years) at first vaccination
Mean (±SD) 62.4 (±7.8) 62.4 (±7.8) 62.4 (±7.8)

Sex, n (%)
Male 1163 (39.2) 1160 (38.8) 2323 (39.0)
Female 1802 (60.8) 1831 (61.2) 3633 (61.0)

Geographic ancestry, n (%)
Asian/East Asian heritage 2965 (100) 2991 (100) 5956 (100)

Age strata, n (%)
50–69 years of age 2330 (78.6) 2360 (78.9) 4690 (78.7)
≥ 70 years of age 635 (21.4) 631 (21.1) 1266 (21.3)

RZV group, participants receiving the adjuvanted recombinant zoster vaccine; placebo group, 
participants receiving placebo; N, total number of participants; SD, standard deviation; n (%), 
number (and percentage) of participants in each category.

4 D. ALEXANDRA ECHEVERRIA PROANO ET AL.



reasons for study discontinuation were AEs requiring expe-
dited reporting (n = 24 participants, 0.4%) and consent 
withdrawal not due to a (S)AE (n = 9 participants, 0.1%) 
(Figure 1).

All participants were of Asian/East Asian heritage. The 
majority of participants in the mES were females (RZV: 
60.8%; placebo: 61.2%), and more than one-fifth of the 
participants in the two groups were aged 70 years or older 
(RZV: 21.4%; placebo: 21.1%) (Table 1). Similar demo-
graphic characteristics were found in the ES (Table S3).

Efficacy results

In the mES, 39 suspected HZ episodes (five in RZV group and 
34 in placebo group) were reported from first vaccination up to 
study end. Of these, 31 HZ episodes were confirmed either by 
PCR or by HZAC after an overall mean follow-up period of 
15.2 (±1.1) months: none in RZV recipients and 31 in placebo 
recipients. A PCR sample was not collected for one suspected 
HZ case in the placebo group of the mES. The case was not 
confirmed since the HZAC members did not reach 
a unanimous decision. The overall incidence of HZ per 
1000 person-years was 0.0 in the RZV group and 8.2 in the 
placebo group, which resulted in an overall VE against HZ of 
100% (95% CI: 89.82–100), p < .0001 (Table 2). The descriptive 
VE was 100% (95% CI: 85.29–100) and 100% (95% CI: 60.90– 
100) among participants 50–69 years of age and participants ≥  
70 years of age, respectively (Table 2).

In the ES, 52 suspected HZ episodes (eight in RZV group 
and 44 in placebo group) were reported from first vaccination 
up to study end. Of these, 42 HZ episodes were confirmed 
either by PCR or by HZAC after an overall mean follow-up 
period of 18.0 (±1.6) months: two in RZV recipients and 40 in 
placebo recipients. The overall incidence of HZ per 1000 per-
son-years was 0.4 in the RZV group and 8.7 in the placebo 
group, resulting in an overall VE of 95.03% (95% CI: 80.82– 
99.42) (Table S4). The descriptive VE was 93.13% (95% CI: 
72.85–99.21) and 100% (95% CI: 68.97–100) among partici-
pants 50–69 years of age and participants ≥ 70 years of age, 
respectively (Table S4).

Safety and Reactogenicity

According to the US FDA grading scale, solicited AEs occur-
ring within the 7-days post-vaccination period were more 
frequent in the RZV (76.3%) group than in the placebo 
(14.4%) group (Table 3). Incidence of any solicited AEs in 
the RZV group was slightly higher in 50–69 years of age cate-
gory (79.7%) than in the ≥ 70 years of age category (63.4%) 
(Table 3). Median duration of solicited AEs (local and general) 
ranged between 1 and 3 days for the two groups. For grade 3 
solicited AEs, median duration ranged between 1 and 2 days in 
the RZV group and between 1 and 3 days in the placebo group.

Solicited local AEs occurred in 2230 (73.0%) of RZV reci-
pients and 283 (9.3%) of placebo recipients. Pain was the most 
frequent solicited local AE, reported by 72.1% of participants 
in the RZV and 9.2% of participants in the placebo group. 
Grade 3 pain was reported by 3.4% RZV and 0.1% placebo 
recipients. Medically attended pain was reported by 0.9% of 
participants in the RZV and 0.0% of participants in the placebo 
group (Figure 2).

Solicited general AEs occurred in 1675 (54.8%) of RZV and 
261 (8.5%) of placebo recipients. The most frequent solicited 
general AEs were fatigue (RZV: 43.4%; placebo: 5.3%) and 
headache (RZV: 32.8%; placebo: 3.0%). Grade 3 fatigue and 
headache were reported by 2.7% and 1.8% RZV, and 0.1% and 
0.0% placebo recipients, respectively. Fatigue and headache 
requiring medical attendance were reported by 0.9% and 
0.8% RZV, and 0.1% and 0.1% placebo recipients, respectively 
(Figure 2).

The incidence of solicited AEs (local and general) classified 
according to the NMPA Chinese grading scale is presented in 
Table S5. Pain was the most frequent solicited local AE (RZV: 
72.1%; placebo: 9.2%), while fatigue (RZV: 43.4%; placebo: 
5.3%) and fever (axillary temperature ≥ 37.3°C; RZV: 36.4%; 
placebo: 1.6%) were the most frequent solicited general AEs.

Within the 30 days post-vaccination period, at least one 
unsolicited AE was reported by 124 (4.0%) of RZV recipi-
ents and 97 (3.2%) of placebo recipients. Grade 3 unsoli-
cited AEs were reported by eight (0.3%) of RZV recipients 
and 10 (0.3%) of placebo recipients (Table 3). The most 
frequently reported unsolicited AEs were dizziness (RZV: 
0.8%; placebo: 0.3%) and nasopharyngitis (RZV: 0.3%; pla-
cebo: 0.2%).

Table 2. Vaccine efficacy against the first or only episode of herpes zoster infection, from 30 days post-second vaccination up to study end (modified exposed set).

RZV group Placebo group VE

Type N n T (years) IR (per 1000 person-years) N n T (years) IR (per 1000 person-years) % (95% CI) p-value

Overall* 2965 0 3752.3 0.0 2991 31 3769.0 8.2 100 (89.82–100) <.0001
50–69 years 2330 0 2957.0 0.0 2360 22 2981.8 7.4 100 (85.29–100)
≥ 70 years 635 0 795.2 0.0 631 9 787.2 11.4 100 (60.90–100)

*VE adjusted by age strata. 
Note: the follow-up for each participant started (start date) 30 days after the second dose was administered and ended (stop date) at the time a herpes zoster episode 

was confirmed for the participant. For those participants without a confirmed herpes zoster episode, the follow-up ended at the last visit; at the last contact date for 
participants who withdrew from the study and did not have a confirmed herpes zoster episode; or on the date of the herpes zoster and/or varicella zoster virus 
vaccination that occurred outside of the study, if not preceded by an event. 

T (years) is the sum of follow-up time at risk expressed in years for confirmed herpes zoster of all participants in the modified exposed set. The follow-up time at risk for 
confirmed herpes zoster per participant, expressed in days, is computed using the following formula: stopdate � startdateþ 1. 

RZV group, participants receiving the adjuvanted recombinant zoster vaccine; placebo group, participants receiving placebo; VE, vaccine efficacy; N, number of 
participants included in each group; n, number of participants having at least one confirmed herpes zoster episode; T, sum of follow-up period; IR, incidence rate; CI, 
confidence interval.
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From first vaccination up to 30 days post-last vaccination, 
at least one SAE occurred in 32 (1.0%) of participants in the 
RZV and 36 (1.2%) participants in the placebo group and at 
least one pIMD occurred in two (0.1%) participants in each 
group (Table 3). From first vaccination up to 12 months post- 
last vaccination, SAEs occurred in 88 (2.9%) of RZV recipients 
and 93 (3.0%) of placebo recipients, and pIMDs occurred in 
two (0.1%) participants in the RZV and three (0.1%) partici-
pants in the placebo group (Table 3). None were considered 
related to RZV vaccination. Overall, 11 participants in the RZV 
group and nine in the placebo group died during the follow-up 
period (Table 3). None of the reported deaths occurring at any 
time during the study were assessed by the investigator as 
causally related to vaccination. Finally, no pregnancy occurred 
during the study.

Discussion

This is the first randomized, placebo-controlled study that 
investigates the efficacy, reactogenicity, and safety of RZV in 
adults 50 years and older in China. Overall, the efficacy, 
reactogenicity, and safety results were similar to the ones 
from the pivotal multi-country phase III studies, ZOE-50 
and ZOE-70, which supported RZV licensure in several coun-
tries worldwide, including China.7–9 These pivotal studies 

have demonstrated that RZV reduced the incidence of HZ 
by 97.2% in ≥ 50-year-old adults, and by 91.3% in ≥ 70-year- 
old adults.7,8

In the current study, point estimates for the descriptive VE 
against HZ were consistently high in both the mES and the ES 
among adults 50–69 years of age (mES: 100%; ES: 93.1%) and ≥ 
70 years of age (mES: 100%; ES: 100%). Descriptive results 
showing 100% VE in the ≥ 70-year-olds match the conclusions 
of the ZOE-50 study,7 but neither the current study nor the 
ZOE-50 trial were powered for this age group. Analysis of 
pooled data among adults ≥ 70 years of age from ZOE-50 
and ZOE-70 studies suggest that a VE slightly lower than 
100% might be expected for this age group.8 Among those 
participants who completed the second vaccination visit of 
the current study, no HZ case was confirmed in any RZV 
recipients. Taken together, the findings from the current 
study and the ZOE-50/70 trials show that VE remained high 
regardless of age, thereby suggesting that RZV can provide 
protection against HZ to an immunosenescent population 
with greatest medical need.3,7,8

Several considerations should be taken into account before 
interpreting VE data with regard to the actual benefits pro-
vided to the intended population in China. First, the 100% VE 
observed in the mES does not imply that the vaccine is able to 
elicit a persisting and complete protection against HZ. The 

Figure 2. Frequency of solicited local (a) and general (b) adverse events occurring within 7 days after any vaccination (exposed set). Fever is defined as axillary 
temperature ≥ 38.0°C. Grade 3, diameter > 100 mm (erythema and swelling), temperature > 39.0°C (fever), prevents normal everyday activities (all the other events). 
AE, adverse event; RZV group, participants receiving the adjuvanted recombinant zoster vaccine; placebo group, participants receiving placebo; CI, confidence interval.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 7



study met the primary objective as the lower limit of the two- 
sided 95% CI of VE was higher than 25%. The interim results 
of an extension study of ZOE-50 and ZOE-70 trials demon-
strated that the VE of RZV against HZ remained > 84% up to 
8-year post-vaccination, all age groups included.21 Despite 
minimal waning, consistently high levels of RZV-conferred 
protection against HZ could also be expected in the Chinese 
population up to several years after vaccination. Second, this 
event-driven study required less confirmed HZ cases to test the 
VE hypotheses compared the ZOE-50 study7 and explains the 
differences in follow-up time to achieve the required number 
of cases to trigger the final analysis (15.2 months vs 38.4  
months).7 Third, since protection against PHN can be primar-
ily driven by the vaccine-related reduction in HZ incidence, 
RZV could display high VE against both HZ and PHN in the 
Chinese population. Although the VE against PHN was not 
estimated in the current study, we can expect similar results to 
those from the ZOE-70 study, showing an 88.8% VE against 
PHN in adults aged 70 years and older.8

RZV did not raise any safety concerns after intramuscular 
administration on a two-dose schedule in ≥ 50-year-old 
adults from China. The frequency, severity, and duration of 
solicited local and general AEs were consistent with the 
known reactogenicity profile of the vaccine.7–9 The most 
common solicited AE was pain at the injection site, and the 
higher incidence of solicited AEs in the RZV group and 
among participants 50–69 years of age is in line with the 
known reactogenicity profile of the vaccine in adults 
worldwide.7–9 Analyses using the Chinese intensity measure-
ment scale provided similar conclusions about incidence, 
grading, and duration of solicited local AEs, except for 
fever. Compared to the US FDA guidelines defining mild 
fever as 38.0–38.4°C,20 the NMPA Chinese grading scale 
uses a lower threshold to define fever, i.e., axillary tempera-
ture ≥ 37.3°C (Table S2), which might explain the higher 
frequency of this solicited general AE.

Overall, there were no apparent differences between the 
RZV and the placebo group for the frequency of unsolicited 
AEs during the 30-day post-vaccination period. Dizziness was 
the most frequently reported event irrespective of the study 
group. This unsolicited AE might be occurring secondary to 
reactogenicity symptoms. The frequency of SAEs and pIMDs 
was balanced between the RZV and the placebo group, also in 
line with the safety outcomes from ZOE-50 and ZOE-70 
studies,7–9 and none were considered as causally related to 
RZV vaccination.

The large, enrolled cohort and the high retention rate of the 
participants during the entire study period are considered 
strengths of this study. Even though the study was conducted 
over two years, during the coronavirus disease 2019 (COVID- 
19) pandemic, few people (2.8%) missed their second vaccina-
tion visit and even fewer dropped out during the study; 99.2% of 
the enrolled participants completed the study. Another study 
strength was the HZ case ascertainment methodology, based on 
the protocols from ZOE-50 and ZOE-70 trials. In the current 
study, all but one suspected HZ cases had available PCR samples 
and they were therefore reliably identified upon PCR diagnosis, 
ensuring no episodes were potentially missed throughout the 
study period.

The study has several limitations. Individuals with sig-
nificant underlying illness and immunosuppressive condi-
tions were excluded from the study, limiting the 
generalizability of our findings. Furthermore, excluding par-
ticipants with medical conditions that in the opinion of the 
investigator might have interfered with the study evaluations 
could be considered a limitation, as it might contain sub-
jective elements. However, the same exclusion criterion was 
used in other studies as well, such as the pivotal ZOE-50/70 
trials,7,8 therefore, we expect no influence on the results of 
the current trial. Also, the current study was partly limited 
by the COVID-19 pandemic. The allowed interval between 
visits was extended during the COVID-19 pandemic and the 
associated lockdown periods, permitting participants with 
out-of-window visits to be included in the analyses. One 
monthly phone contact was missed or delayed due to the 
COVID-19 pandemic and the associated lockdown policies 
for 101 participants. However, this protocol deviation likely 
had no bearing on VE primary analysis performed on the 
mES, which included all participants receiving two doses of 
study treatment, regardless of vaccination window. In addi-
tion, extension of vaccination visits within schedule is 
included in the RZV label. Finally, extensive contact was 
maintained with participants despite the COVID-19 pan-
demic, and there were no missed HZ cases identified since 
all but one had available PCR results.

In conclusion, this phase IV study has demonstrated that 
RZV is highly efficacious in preventing HZ in Chinese 
adults 50 years and older, regardless of age, while having 
a clinically acceptable reactogenicity and safety profile. 
These findings are consistent with results in other geogra-
phical populations with similar age and medical character-
istics. Prevention of HZ is a health priority in China as part 
of the “Healthy China 2030” initiative, which ensures 
improved access to healthcare for the Chinese 
population.22 Vaccine hesitancy continues to impede the 
efficacy of adult vaccination programs, which was seen 
most recently in China with the introduction of COVID- 
19 vaccines.23 The results of this study might support the 
evaluation of the benefit-risk profile of vaccine administra-
tion, help alleviate the vaccine hesitancy among the Chinese 
population, and be informative for Chinese healthcare pro-
fessionals when recommending vaccination.
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