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ABSTRACT

This post-marketing surveillance study evaluated the safety of the adjuvanted recombinant zoster
vaccine (RZV) in Chinese adults, given the limited country-specific safety data accumulated since the
2019 licensure of RZV in China for adults > 50years of age (YOA). This descriptive, prospective
cohort study enrolled adults =50 YOA who voluntarily received RZV per routine clinical practice in
six centers in China. The primary outcomes were occurrence, intensity, and causal relationship to
vaccination of medically attended adverse events (MAEs) within 30 days post-any dose. The occur-
rence and causal relationship to RZV of serious AEs (SAEs) within 30 days post-any dose, and of
SAEs and potential immune-mediated diseases (pIMDs) from dose 1 until 12 months post-last dose
were secondary outcomes. The exposed set included 3,300 adults (mean age [standard deviation]:
61.2 [7.4] years; 67.1% female), of whom 3,175 completed the study. Fifty-six MAEs were recorded in
42 (1.3%, 95% confidence interval [Cl]: 0.9-1.7%) participants; >1 grade 3 MAE was reported in six
(0.2%, 0.1-0.4%) participants; 15 MAEs (in nine [0.3%, 0.1-0.5%] participants) were considered RZV-
related. Within 30 days post-any dose, 12 SAEs were reported in 10 (0.3%, 0.1-0.6%) participants,
while 29 SAEs in 22 (0.7%, 0.4-1.0%) participants were reported from post-dose 1 until 12 months
post-last dose. The three reported fatal SAEs were not considered RZV-related. Three of the total
seven pIMDs were considered RZV-related. The observed descriptive patterns of MAEs, SAEs, and
pIMDs did not indicate safety concerns following RZV administration among Chinese adults =50
YOA.
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PLAIN LANGUAGE SUMMARY

What is the context?

® Herpes zoster, or shingles, is a painful rash caused by the reactivation of the latent chickenpox virus.
The adjuvanted recombinant zoster vaccine, or RZV, was shown to be well tolerated and to effectively
prevent shingles in healthy adults aged 50 years or older.Limited data on real-world safety of RZV, in
terms of health problems occurring after vaccination in routine medical practice, are available in
China, where RZV was licensed for use in 2019.

What is new?

® We analyzed data from 3,300 Chinese adults aged 50 years or older who voluntarily received at least
one dose of RZV as part of routine clinical practice.No safety concerns following receipt of RZV were
identified in this population.

What is the impact?

® The results add important knowledge to the body of evidence regarding the safety of RZV in Chinese
populations.

Introduction countermeasures, the global burden of HZ is expected to
increase due to aging of the world population.’

Several studies evaluating the HZ burden in China have
found an HZ incidence of 2 6.6 per 1,000 person-years in
adults 250 years of age (YOA), with older age and immuno-
compromised status as the prominent risk factors for HZ
onset.*”” This is consistent with the HZ incidence reported

globally and regionally, ranging from 2.8 to 22.4 per

Herpes zoster (HZ; also known as shingles), caused by the
reactivation of latent varicella zoster virus, is a disease char-
acterized by a painful unilateral rash."> The HZ rash typically
resolves within a few weeks but can evolve into post-herpetic
neuralgia, a long-lasting neuralgic pain that is challenging to
manage."” The risk of HZ increases with age due to declining
cell-mediated immunity.>? Without effective
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1,000 person-years in adults >50 YOA, depending on the
country and specific age group evaluated.*’

The 2019 approval of the adjuvanted recombinant zoster
vaccine (RZV; Shingrix, manufactured by GSK) marked the
first vaccine licensed in China for the prevention of HZ in
adults > 50 YOA.” RZV is administered as a two-dose series
with the second dose administered 2-6 months after the
first dose.'” The estimated RZV efficacy against HZ in
Asian populations, including mainland Chinese, was
reported to range from 95.6% to 100%."'"> A real-world
effectiveness study in ethnic Chinese>50 YOA in the
United States estimated an RZV effectiveness of 87.6%
against HZ."*

Although RZV efficacy/effectiveness data in Chinese indi-
viduals are available and the multi-country safety data are
abundant,'>! information regarding RZV safety in indivi-
duals of Chinese ethnicity was reported in only two
studies.'>" In the post-hoc analysis of phase III trials, the
reactogenicity and safety profiles of RZV in Asian subpopu-
lations were found to be comparable to the entire
population.'” Similarly, a recent phase IV trial in adults
from mainland China found that RZV had an acceptable
safety profile.'""” Solicited adverse events (AEs) were more
frequent in the RZV than the placebo group, but in line with
previous reports.">'”'® The frequencies of serious AEs
(SAEs), potential immune-mediated diseases (pIMDs), and
deaths were similar between RZV and placebo groups, and
none of these events were considered causally related to
RZV."?

As illustrated by the above-described studies, the available
real-world RZV safety data specific for Chinese populations
are limited, particularly in terms of the occurrence of medically
attended AEs (MAEs). The aim of this post-authorization,
prospective, observational safety surveillance study committed
to the Chinese regulatory authorities following the approval
and launch of RZV in China was to address this knowledge gap
and describe the real-world safety of RZV among Chinese
adults > 50 YOA who received this vaccine on a voluntary
basis and as per local routine practice.

Methods
Study ethics

The study was designed and conducted in accordance with the
International Society for Pharmacoepidemiology guidelines
for Good Pharmacoepidemiology Practices,”> the Human
Genetics Resources Administration of China* regulations,
the guiding principles of the Declaration of Helsinki,** local
ethical committee requirements, and other applicable guide-
lines and participant privacy requirements. The study sponsor
obtained required approvals prior to study initiation, includ-
ing approval from the Center for Drug Evaluation in China
(approval number: 2019500364) and the Ethics Committee of
Beijing Center for Diseases Prevention and Control (approval
number: 2020 No. [2]).

All participants or their legally acceptable representa-
tives voluntarily provided a written or witnessed/thumb
printed informed consent, prior to participation in the

study. Participants voluntarily received RZV according to
the prescribing information'®*> and as per local routine
practice. This study complied with STROBE guidelines for
reporting results of observational studies and the corre-
sponding checklist has been included in the Supplemental
material.

Study outcomes

The primary outcome was the occurrence, intensity, and causal
relationship to vaccination of MAEs occurring within 30 days
post-each dose. Secondary outcomes were the occurrence and
causal relationship to vaccination of SAEs within 30 days post-
each dose, and occurrence and causal relationship to vaccination
of SAEs and pIMDs from dose 1 until 12 months post-last dose.

MAEs were defined as AEs leading to an otherwise
unscheduled visit to or from medical personnel for any reason,
including emergency room visits. Medical Dictionary for
Regulatory Activities System Organ Class (MedDRA SOC)*
was used to define MAE classes. SAEs were defined as any
untoward medical occurrences that resulted in death, were life
threatening, required hospitalization or prolongation of exist-
ing hospitalization, resulted in disability or incapacity, or were
a congenital anomaly or birth defect in the offspring of a study
participant. If an MAE led to hospitalization (or met any other
SAE criteria), it was also reported as an SAE; pIMDs included
autoimmune diseases and other inflammatory and/or neuro-
logical disorders of interest that may or may not have had an
autoimmune etiology.

Evaluation of outcomes of interest

The intensity level (grades 1-3) and causal relationship to
vaccination of the outcomes were assessed based on the inves-
tigators’ clinical judgment, as outlined in the protocol (avail-
able, together with the Statistical Analysis Plan, on the GSK
study register, study ID212290).”” The investigators assessed
the maximum intensity that occurred over the duration of the
event for all MAEs reported during the study. Grade 1 (mild)
was assigned to AEs that were easily tolerated, caused minimal
discomfort, and did not interfere with everyday activities.
Grade 2 (moderate) was assigned to outcomes that were suffi-
ciently discomforting to interfere with normal everyday activ-
ities, while grade 3 (severe) was used for outcomes found to
prevent the normal daily activities of study participants. The
investigators evaluated the causal relationship of vaccination
to each outcome by considering if there was a reasonable
possibility that the MAE, SAE, or pIMD may have been caused
by the vaccine, also considering the local product information
and investigating alternative causes such as natural history of
any underlying diseases, other concomitant therapy, and risk
factors. As per protocol,”” the investigator assessed causality
using the following question: Is there a reasonable possibility
that the MAE, SAE, or pIMD may have been caused by the
vaccine? The investigator responded “yes” if there was
a reasonable possibility that the vaccine contributed to the
MAE, SAE, or pIMD, and responded “no” if there was no
reasonable possibility that the vaccine contributed to the
MAE, SAE, or pIMD, if there were other, more likely causes



and administration of the vaccine was not suspected to have
contributed to the MAE, SAE, or pIMD.

Study population

Potential participants were screened to determine if they meet
eligibility criteria, and eligible participants were enrolled.

Study participants were male and female Chinese adults,
who voluntarily received dose 1 of RZV at 250 YOA between
27 September 2020 and 8 March 2022, planned to receive dose
2 on the same voluntary basis and for whom the investigators
believed they would comply with the protocol requirements
(e.g., return for follow-up visits, telephone contacts). The par-
ticipants’ age was computed using June 30" as day and month
of birth.

Participants were excluded if they were unable to comply
with study requirements specified in the protocol, were parti-
cipating in another study within three months prior to enroll-
ment in the present study, or, if per investigators, they failed to
meet vaccination requirements or had any contraindications.

The study aimed to enroll 3,300 participants. As the study
was descriptive, the sample size was estimated considering the
precision of the exact 95% confidence intervals (CIs), based on
the range of reported proportions of MAEs and SAEs in the
Asian population from previously published phase III
trials.'>'>'” A sample size of 3,300 was also required by the
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Center for Drug Evaluation in China. The study population
comprised of the exposed set (ES), which included all enrolled
participants who received at least one vaccine dose, and the
per-protocol set, which included participants in the ES who
received two doses of vaccination administered within the
recommended 2-6-month interval. We here disclose the
results of the ES, as these safety data are the most clinically
relevant for this population.

Study design

Study procedures and exposure

This post-marketing surveillance study implemented
a prospective, observational, multi-center cohort design.
Cohort entry began after dose 1 was administered (on
a voluntary basis per local prescribing practices) and consent
to participate in the study was obtained. Participants were
followed from enrollment until 12 months after the last dose
(Figure 1). Vaccinations were not study interventions but
needed to be given according to the schedule in the local
prescribing information.”> Data (including those for MAEs,
SAEs, and pIMDs) were collected using active and enhanced
passive surveillance methods and were recorded in electronic
case report forms. Participants were required to complete two
in-person visits: visit 1 (dose 1) and visit 2 at 2-6 months post-
dose 1 (dose 2). Participants also underwent three follow-up

Participants vaccinated on a voluntary basis as
per local routine practice* outside of the study**

(N=3,300)

Routine vaccination
Dose 1
outside of the sudy

xR

@ ®© 0

Routine vaccination
Dose 2
outside of the sudy

KX

© ©

Visit1 — Call 1 Visit2 — Call 2 Call 3
Day1 30 days 2-6 months 30 days 12 months
post vacc 1 post vacc 1 post vacc 2 post vacc 2
o—0 o—0
Recording of MAEs Recording of MAEs
® © © ® ®

Recording of SAEs, pIMDs and pregnancies***

Figure 1. Study design. * Local routine practice: two doses of the adjuvanted recombinant zoster vaccine (RZV) administered intramuscularly according to the local
prescribing information (i.e., dose 2 administered 2—-6 months post-dose 1); ** Outside of the study means that vaccinations were not study procedures (i.e., this was
a non-interventional study). The participants’ decision to receive RZV was “outside of the study,” i.e., independent of their decision to participate in this study; *** Any
exposure to RZV during pregnancy (any stage of gestation) needed to be reported to the study sponsor; MAEs, medically attended adverse events; N, number of
participants; SAEs, serious adverse events; pIMDs, potential immune-mediated disorders; vacc, vaccine dose.
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telephone calls 30 days post-dose 1 (call 1), 30 days post-dose 2
(call 2), and 12 months post-last dose (call 3) (Figure 1).
During these visits and telephone calls, the investigator
enquired about the MAEs, SAEs, or pIMDs that may have
occurred since the last contact with the participant. Outside
of these active follow-up points, the participants could also
directly report the outcomes of interest (MAEs, SAEs, pIMDs)
to the study investigators by telephone or e-mail. Additionally,
healthcare professionals not involved in the study could con-
tact the study investigators or their delegate to report any
suspected AEs. Data were collected from 27 September 2020
until 14 September 2023.

Baseline data collection

Baseline information collected from participants at study
enrollment included date of enrollment, date of RZV dose 1,
vaccination center, demographic data (age [birth year], sex,
ethnicity), medical history of any preexisting conditions or
signs/symptoms present prior to the first vaccination, medica-
tions taken by the participant at the time of enrollment, or any
vaccine administered within 12 months preceding visit 1.

Follow-up data collection

Follow-up information was collected at study visits, at tele-
phone follow-up contacts and through spontaneous reporting
by the participant or a physician. In addition to information
regarding MAEs, SAEs, and pIMDs (see “Study outcomes”),
follow-up data included: date of dose 2, concomitant vaccina-
tions or administration of any other vaccine during the study
period, use of concomitant medications that may help explain
the occurrence of an MAE/SAE/pIMD (i.e., medications that
may have caused or were used to treat any outcome of interest)
during the study period, use of any other concomitant medica-
tions during the 30 days post-each dose, and RZV administra-
tion during any stage of pregnancy.

Data analysis

Age of participants at dose 1 administration was summarized
as mean (with standard deviation [SD]) and categorized in age
groups 50-69 YOA and =70 YOA. Other demographic char-
acteristics were described using number and percentage of
participants.

The number and percentage (with exact 95% CI) of parti-
cipants who reported at least one MAE or SAE within 30 days
post-each dose were tabulated after each dose, overall per dose,
and overall per participant, as well as per intensity level (for
MAE:s only). The number and percentage (with exact 95% CI)
of participants who reported an SAE or a pIMD from dose 1
until 12 months post-last dose were also tabulated. All out-
comes, i.e., MAEs, SAEs, and pIMDs, were summarized by age
group and overall.

Missing data were handled in several ways depending on
the variable of missingness.”” Missing severity, relationship
with study vaccine, and outcomes of MAEs, SAEs, and
pIMDs were not imputed. When partially completed dates
(i.e., with missing day or month) were used in calculations,
standard derivation rules were applied where a missing day
was replaced by the 15™ of the month and a missing day and
month was replaced by June 30™ (with some exceptions as
detailed in the Supplemental material).

Results
Participant characteristics

A total of 3,300 participants were enrolled across six centers in
China (three in Beijing and three in Shanghai) and received at
least one RZV dose. The proportion of participants enrolled
per center ranged from 11.8% to 28.3% (Table 1). Of the 3,300
participants, 3,160 received two RZV doses and 3,175 com-
pleted the study (Figure 2). The main reasons for withdrawal
from the study (125 [3.8%] participants) were withdrawal by
the participant and loss to follow-up, while only three partici-
pants withdrew due to an AE requiring expedited reporting.

Table 1. Baseline characteristics of study participants.

Characteristic

Mean (SD) age® in years
Age?® group

50-69 years

=70 years
Female sex
Race/ethnicity

Asian — Han Chinese

Other Asian — Chinese

Missing (non-Chinese ethnicity)
Study center

Center A

Center B

Center C

Center D

Center E

Center F

Total
N =3,300

Value or n %

61.2 (7.4)
2,867 86.9
433 13.1
2,213 67.1
3,197 96.9
102 3.1

1 0.03

443 13.4
636 19.3
490 14.8
390 11.8
407 12.3
934 283

®The age (at first vaccination) was computed using June 30" as month
and day of birth; N, total number of participants; n (%), number and
percentage of participants in each category; SD, standard deviation.



(N=3,300)

- ®

1 MA non-serious event

64 withdrawal by participant
53 lost to follow-up

2 moved from study area

2 other
v
v
Completed the study E
(N=3,175)

125 (3.8%) withdrawn from the study
3 AE requiring expedited reporting
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Enrolled and received
1st dose (included in ES)

\ O

Received 2 doses
(N=3,160)

Figure 2. Participant flow chart. AE, adverse event; ES, exposed set; MA, medically attended; N, number of participants. Note: RZV is a two-dose vaccine. The reason for
representing the values for exposed (3,175) and two-dose recipients (3,160) separately is that the eligible participants were those who received at least one dose (but
not necessarily both doses) of RZV. The population that completed the study was comprised of both individuals who received only one dose of RZV and of individuals
who received two doses. The circled x symbol in the figure designates withdrawal from the study.

The mean (SD) age of enrolled participants at dose 1
administration was 61.2 (7.4) years. Out of the 3,300 partici-
pants, most were aged 50-69 years (86.9%), female (67.1%),
and Asian - Han Chinese (96.9%) (Table 1). The interval
between dose 1 and dose 2 varied from one to nine months,
with a mean (SD) duration of 2.4 (1.0) months. Information on
the participants’ medical history and concomitant medication
use is provided in Supplementary tables S3 and S4.

Occurrence of MAEs within 30 days post-each dose

A total of 56 MAEs were reported in 42 (1.3%, 95% CI:
0.9-1.7%) participants; 15 MAEs in nine (0.3%, 95% CI:
0.1-0.5%) participants were assessed by the investigator as
causally related to RZV (Figure 3a). As per the MedDRA
SOC definition, the most frequently reported MAEs (of the
total 56) were infections and infestations (in 0.5%, 95% CI:
0.3-0.7% of all participants), musculoskeletal and connective
tissue disorders, and skin and subcutaneous tissue disorders
(each in 0.2%, 95% CI: 0.0-0.4% of all participants).

At least one grade 3 MAE was reported in six (0.2%, 95% CI:
0.1-0.4%) participants with onset within 30 days post-any
dose. Two of these grade 3 MAEs were assessed by the inves-
tigator as related to vaccination. Supplementary figure S1A
reports on MAE:s stratified by age group.

Occurrence of SAEs within 30 days post-each dose

A total of 10 (0.3%, 95% CI: 0.1-0.6%) participants
reported 12 SAEs occurring within 30 days post-any dose
(Figure 3b). The most frequently reported SAEs per the

MedDRA SOC were neoplasms (benign, malignant, and
unspecified [e.g., cysts and polyps]), infections and infesta-
tions, and nervous system disorders (each in 0.1%, 95% CI:
0.0-0.3% of participants). Of the 12 SAEs, one SAE in one
participant was assessed by the investigator as causally
related to vaccination. Additionally, one fatal SAE was
reported within 30 days post-dose 2; this SAE was assessed
by the investigator as not causally related to RZV.
Supplementary figure S1B reports on SAEs stratified by
age group.

Occurrence of SAEs and pIMDs between dose 1 and 12
months post-last dose

From dose 1 until 12 months post-last dose, 29 SAEs were
reported in 22 (0.7%, 95% CI: 0.4-1.0%) participants
(Supplementary figure S2). Of these events, two SAEs in two
(0.1%, 95% CI: 0.0-0.2%) participants were assessed as causally
related to vaccination. Three fatal SAEs were reported in two
(0.1%, 95% CI: 0.0-0.2%) participants, but these events were
not considered causally related to RZV per the investigator’s
assessment.

From dose 1 until 12 months post-last dose, seven pIMDs
were reported in seven (0.2%, 95% CI: 0.1-0.4%) participants
(Supplementary figure S2). Of these, three pIMDs in three
(0.1%, 95% CI: 0.0-0.3%) participants were assessed by the
investigator as RZV-related. The most commonly reported
pIMDs were musculoskeletal and connective tissue disorders,
and nervous system disorders (each in 0.1%, 95% CI: 0.0-0.2%
of participants) per the MedDRA SOC.
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Discussion

This was the first post-marketing surveillance study of the
RZV safety profile in Chinese adults > 50 YOA, who received
the vaccine according to local prescribing information. This
study observed no patterns that would indicate a safety con-
cern for the reported MAEs, SAEs, and pIMDs following
immunization with RZV. Most reported MAEs were consid-
ered unrelated to RZV administration, and only 0.2% of parti-
cipants reported a grade 3 MAE. From dose 1 until 12 months
post-last dose, SAEs were reported in up to 1.2% of all study
participants (overall and per age group), with the majority
being unrelated, and with 0.1% of all participants having
a fatal (but not vaccine-related) SAE. Within the same time
frame, up to 0.5% of all study participants (overall and per age
group) reported a pIMD, with only 0.1% reporting a pIMD
that was considered related. The present real-world safety
surveillance results in this Chinese population are thus in
line with results in adults 2 50 YOA from the multi-country
phase III'>'>'7'% and post-licensure safety surveillance

studies,'®'*?! as well as from the recent randomized phase

IV clinical trial conducted in China."

This study was distinct from clinical trials in similar age
groups of adults > 50 YOA, in that it did not include a placebo
group and evaluated occurrence of MAEs, rather than soli-
cited/unsolicited AEs. Although MAEs were not similarly
defined in previously published studies, the proportion of
participants reporting MAEs does not indicate different con-
clusions related to the safety profile of RZV compared to other
studies.'>'*!>!718 Eurthermore, the proportions of RZV reci-
pients reporting at least one SAE or pIMD in our study were
within the published values.'>'*'>!'”!® Analyses of pooled
multi-country and Asian populations from phase III trials
reported on comparable occurrences of SAEs (RZV: 10.1%-
14.2%; placebo: 10.4%-13.2%), fatal AEs (RZV: 1.1%-5.2%;
placebo: 1.1%-5.7%) and pIMDs (RZV: 0.6%-1.0%; placebo:
0.7%-0.8%) during one year after the last vaccination in RZV
and placebo recipients.'>'® By comparison, within 30 days
after each vaccination, 0.3% of participants in the current
study reported at least one SAE, with 0.7% of participants



reporting an SAE and 0.1% an SAE considered causally related
to vaccination up to 12 months post-last dose. Consistent with
previous studies in Asian populations,'*' no fatal SAEs in this
study were considered as RZV-related. With respect to pIMDs,
a similar proportion of patients experienced a pIMD in the
current study (seven cases in seven [0.2%] participants) as
previously reported in Asian populations.'*"

Limitations of this study include its sample size, descriptive
nature, lack of a control group, inclusion of only one country,
and the possibility of selection or reporting bias. The study
included 3,300 participants, which represent a small propor-
tion of the Chinese population who have received the vaccine.
The descriptive nature and lack of an unvaccinated control
group did not allow for a quantification or estimation of the
magnitude of an association (e.g., in terms of risk or odds)
between a given AE and vaccination. The lack of an unvacci-
nated control group limited the interpretation of the study
results as we were unable to assess whether there was
a disproportion in the reporting of AEs between vaccinated
and unvaccinated individuals. Without a control group the
results cannot be interpreted comparatively or inferentially.
As the study was conducted in only one country, generaliz-
ability is limited to the Chinese population, and, on its own,
generalizability of this study’s specific findings to global public
health, policy, and practice is limited. This study collected data
as reported by participants, therefore, misreporting is possible.
Additionally, participants who decided to enroll in the study
may be different from the general population of individuals
who have been vaccinated, potentially introducing selection
bias. Lastly, as per protocol, causality assessments were based
on clinical judgment of the medically trained investigators. We
did not evaluate inter-rater reliability of the intensity or caus-
ality assessment between investigators. However, we expect
limited variability of the causality assessment between investi-
gators given clear criteria in the protocol and the investigators’
medical training, as is common practice in surveillance
research. The main strengths of the study are that it enrolled
Chinese adults who received vaccination voluntarily and that
the eligibility criteria for participation were broad. Therefore,
these safety results are likely generalizable to the population of
Chinese adults who seek voluntary vaccinations.

This study was a non-interventional, post-authorization
safety surveillance study committed to regulatory authorities
in China following the approval of RZV in that country. This
study found no descriptive patterns of MAEs, SAEs, or pIMDs
to indicate a safety concern following RZV vaccination among
Chinese adults > 50 YOA. Together with all other published
and known safety data related to the vaccine, this study further
adds to the information demonstrating the safety of RZV in
another population.
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