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Adjuvanted recombinant zoster vaccine
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Abstract \
Herpes zoster (HZ) and HZ-associated pain greatly affect patients’ quality of life, particularly in older and immunocompromised adults, for
whom comorbidities and polypharmacy are often reported. Three phase lll, randomized, placebo-controlled clinical trials have reported the
adjuvanted recombinant zoster vaccine (RZV) as highly efficacious in preventing HZ and reducing pain severity in healthy adults =50 years old
(Zoster Efficacy Study [ZOE]-50 study, NCT01165177) and =70 years old (ZOE-70; NCTO1165229) and in immunocompromised adults
=18 years old undergoing autologous hematopoietic stem cell transplantation (ZOE-HSCT; NCT01610414). Here, we investigated efficacy of
RZV in reducing (i) the duration of clinically significant pain (Zoster Brief Pain Inventory pain score =3) and (i) HZ-associated pain medication
use and duration of use in participants with confirmed HZ (“breakthrough cases”) from the 3 studies. Recombinant zoster vaccine effectively
reduced the duration of clinically significant HZ-associated pain during HZ episodes by 38.5% (P-value: 0.010) in the ZOE-HSCT study.
Although a similar trend was observed in the ZOE-50 and ZOE-70 studies, the results were not statistically significant because of the high
vaccine efficacy (VE) against HZ resulting in rare breakthrough cases. VE in reducing pain medication use (39.6%; P-value: 0.008) and duration
of medication use (49.3%, P-value: 0.040) was reported in the ZOE-70 study; corresponding positive VE estimates were observed in the ZOE-
50 and ZOE-HSCT studies but were not statistically significant. Data reported here demonstrate efficacy of RZV in reducing HZ-associated

Immunocompromised

pain duration and pain medication use in breakthrough cases, thereby improving quality of life of those with HZ.
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1. Introduction

Herpes zoster (HZ), also known as shingles, is caused by
reactivation of the varicella—zoster virus (VZV) and is
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characterized by a painful dermatomal rash. The pain can be
acute or can evolve into postherpetic neuralgia (PHN), a
neuropathic pain that usually persists for several months after
the rash has resolved.® 2 Other serious complications of HZ
include a disseminated rash, encephalitis, HZ ophthalmicus,
secondary bacterial infection, and neurological, visceral, and
vascular diseases.®22

Herpes zoster and HZ-associated pain can greatly diminish the
patients’ quality of life (QoL), interfere with activities of daily living
(ADLs), and have a negative impact on the patients’ social life and
mental health status.®

Older or immunocompromised (IC) adults are at increased risk
for developing HZ and HZ-associated complications because of
the decrease of VZV-specific T-cell immunity. 314161930 More-
over, both in older adults and in IC individuals, HZ rash severity
and duration of HZ episodes tend to be increased and disease
recurrence is higher.®19:3%

The adjuvanted recombinant zoster vaccine (RZV; Shingrix,
GSK) was designed to prevent HZ and HZ-associated compli-
cations, including PHN. Recombinant zoster vaccine is a 2-dose
subunit vaccine containing recombinant VZV glycoprotein E and
the ASO1g adjuvant system. Recombinant zoster vaccine is
currently approved for administration to adults of all ages who are
at increased risk for HZ in the European Union and several other
countries worldwide, including Canada, Japan, Australia, and the
United States.®!7:20-27:29
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Recombinant zoster vaccine was highly efficacious in prevent-
ing HZ in older adults in 2 pivotal phase lll clinical trials, with an
overall vaccine efficacy (VE) of 97.2% in the Zoster Efficacy Study
(ZOE)-50 study in adults =50 years old (NCT01165177), and an
overall VE of 89.8% in the ZOE-70 study involving adults =70
years old (NCT01165229).>%° Based on the pooled data of ZOE-
50 and ZOE-70 trials, RZV efficacy in preventing PHN was 91.2%
in =50 years old and 88.8% in =70 years old.® The efficacy of
RzV in preventing HZ in adults =18 years old undergoing
autologous hematopoietic stem cell transplantation (HSCT) was
demonstrated in a separate phase lll trial (ZOE-HSCT study;
NCT01610414; VE: 68.2%)." Efficacy was further confirmed in a
post hoc analysis of IC patients =18 years old presenting
hematological malignancies (VE: 87.2%).%

The results from the above studies suggest that RZV can
reduce severe HZ-associated pain. Moreover, vaccination tends
to shorten duration of clinically significant pain, reduce in-
terference with ADLs, and improve the QoL scores in adults
=50 years old and HSCT recipients =18 years old.®"

The aim of the current analysis was to determine the efficacy of
RZV in reducing the duration of clinically significant HZ-
associated pain and assess RZV impact on the use of pain
medication in participants with breakthrough disease based on
data from the ZOE-50, ZOE-70, and ZOE-HSCT efficacy trials.
The populations at risk for HZ in these trials are more likely to have
comorbidities and use associated medication. This analysis
assessed whether RZV administration to these groups may
reduce drug use during HZ breakthrough, a particularly relevant
topic in light of the current excess opioid use observed in several
countries, '5:23:3¢

2. Methods

The study design, efficacy, and safety results of the ZOE-50,
ZOE-70, and ZOE-HSCT studies have been described in detail
previously. 2% Study characteristics and inclusion/exclusion
criteria of ZOE-50, ZOE-70, and ZOE-HSCT trials are summa-
rized in Supplementary Table S1 and Supplementary Material S2,
respectively (available at http://links.lww.com/PAIN/B694). All 3
trials were randomized, observer-blinded, placebo-controlled,
phase Il studies and were conducted in accordance with the
Good Clinical Practice guidelines and the Declaration of Helsinki.
All study procedures were approved by the independent ethics
committee or institutional review boards at each study site and/or
national research committee. All individual participants provided
written informed consent before enrollment.

2.1. Outcome measures

In each study, participants with suspected HZ were asked to
complete the Zoster Brief Pain Inventory (ZBPI) daily for 28 days
after rash onset and then weekly until either the participant had
been pain-free for 4 consecutive weeks or 90 days had elapsed
since rash onset (whichever happened later); day O was defined
as the first day of HZ rash.* The ZBPI questionnaire was
previously validated* and has been extensively used in zoster
studies, yielding robust and meaningful results.

When completing the ZBPI questionnaire, each participant
was asked to rate 4 categories of pain [(1) least in the past 24
hours, (2) worst in the past 24 hours, (3) average in the past 24
hours, and (4) right now] on 11-point Likert-type scales (0-10,
with 10 signifying the worst imaginable pain). Of these, the worst
pain over the past 24 hours category was considered the most
reliable indicator of pain.* For the present analysis, a score rated
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as 3 or greater on the worst pain in the past 24 hours ZBPI
question at any time during the first confirmed HZ episode was
considered as clinically significant pain. This score was used to
calculate the VE in reducing the duration of HZ-associated pain.

The use of medication against HZ-associated pain during each
episode was recorded and used to calculate the VE in reducing
the use and duration of HZ-associated pain medication.

In addition, a manual classification of HZ-associated medica-
tions used during each episode was performed, based on the
World Health Organization’s pain relief ladder. The main classes
of prescribed drugs were nonopioids (eg, nonsteroidal anti-
inflammatory drugs and paracetamol [acetaminophen]), weak
opioids (eg, codeine), and strong opioids (eg, morphine and
oxycodone).®* All other medications administered to treat an HZ
episode, other than the “nonopioids” and “opioids,” were
classified into anesthetics, antihistamines, gastro-intestinal med-
ications, antibiotics, and muscle relaxants.

Only HZ cases confirmed by polymerase chain reaction or by
the adjudication committee (for equivocal polymerase chain
reaction results or unavailable samples) were included in the
analyses.>?°

2.2. Statistical analyses

The modified total vaccinated cohort (mTVC) was the primary
cohort used for VE evaluations in the studies. The mTVC
excluded participants who did not receive the second vaccine
dose, for whom the vaccine was not correctly administered or
who developed a confirmed case of HZ before 30 days after the
second vaccination. Follow-up periods were censored at the first
occurrence of a confirmed HZ episode and, for participants of the
ZOE-HSCT study, also after relapse of the pre-existing malignant
disease. A ZBPIl worst pain score of O was assumed for
participants for whom no ZBPI questionnaires were available.

The assessments of the duration of clinically significant HZ-
associated pain and the use and duration of HZ-associated pain
medication by participants with a confirmed episode of HZ were
secondary objectives of the ZOE-50 and ZOE-70 studies. In the
ZOE-HSCT study, duration of clinically significant HZ-associated
pain was the secondary objective, while the use and duration of HZ-
associated pain medication were tertiary objectives. The use of HZ-
associated medication by the type of medication in participants with
a confirmed episode of HZ was assessed as post hoc analyses of
the ZOE-50, ZOE-70, and ZOE-HSCT studies.

The VE of RZV in reducing the duration of clinically significant
pain and the duration of pain medication use for each confirmed
case of HZ was assessed by calculating the hazard rate reduction
in duration of clinically significant pain and duration of pain
medication use (using the Cox-proportional model). The time-to-
cessation of clinically significant pain was analyzed using a
survival methodology. Confirmed HZ cases without clinically
significant pain were considered as nonevent cases with a
duration of clinically significant pain (T) of 1. Cases with clinically
significant pain were considered as event cases, and their time-
to-event was calculated as being the inverse of duration of pain
(1/). These transformations enabled computing of VE in terms of
severe worst pain-free period. Duration of clinically significant
pain was defined as the last day with clinically significant pain
minus the first day with clinically significant pain plus 1. Duration of
pain medication use was defined as the sum of nonoverlapping
period duration for each pain medication (the last day of each pain
medication minus the first day of each pain medication plus 1).

The VE of RZV in reducing the use of pain medication for
confirmed cases of HZ was assessed using an asymptotic
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standardized unconditional binomial test.?® The numbers of HZ-
associated pain medications used and the duration of their use were
also computed as means (ranges), whereby means were calculated
as the arithmetic means and ranges as the differences between the
maximum and the minimum values for a given participant group.

3. Results
3.1. Study participants

The ZOE-50, ZOE-70, and ZOE-HSCT studies enrolled 15,411,
13,900, and 1846 participants, most of whom (93.2%-95.8%)
were assigned to the mTVC (Supplementary Table S1, available
at http://links.lww.com/PAIN/B694). The demographic charac-
teristics of participants with confirmed HZ cases included in the
mTVC were described previously for the ZOE-50 study,’ the
ZOE-70 study, '® and the ZOE-HSCT study® and are summarized
in Supplementary Table S1, available at http://links.lww.com/
PAIN/B694. The number of confirmed HZ cases among
participants in the mTVC who received RZV or placebo in each
of these studies is presented in Table 1. There were 9
breakthrough cases in the RZV group vs 254 HZ cases in the
placebo group in the ZOE-50 study, 23 vs 223 in the ZOE-70
study, and 49 vs 135 in the ZOE-HSCT study.

3.2. Duration of clinically significant herpes zoster-
associated pain

The estimated overall VE in reducing duration of clinically
significant HZ-associated pain (ZBPI score =3 for worst pain) in
participants with a confirmed HZ episode was 26.9% in the ZOE-
50 and 28.4% in the ZOE-70 study (Table 1). In the ZOE-HSCT
study, the VE in reducing the duration of clinically significant HZ-
associated pain was 38.5% (P-value: 0.010).

The median (mean) duration of clinically significant HZ-
associated pain in participants with at least 1 confirmed HZ
episode was 11.0 (20.6) days in the RZV group and 15.0 (30.2)
days in the placebo group in the ZOE-50 study, 13.5 (34.6)
days in the RZV group and 19.0 (48.5) days in the placebo
group in the ZOE-70 study, and 14.0 (23.8) days in the RZV
group and 24.0 (52.2) days in the placebo group in the ZOE-
HSCT study (Table 2). Pain lasted on average between 9.6
(ZOE-50) and 28.4 (ZOE-HSCT) days less in the RZV than the
placebo group, but these differences in pain duration were not
statistically significant (Table 2, “Placebo-RZV” column). The
analysis of pooled data from all 3 studies (ZOE-50, ZOE-70,
and ZOE-HSCT), while limited by small sample sizes and
heterogeneity of included study groups, consistently showed
the trend to an overall shorter duration of pain in the RZV vs
placebo group (Table 2).
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3.3. Pain medication use

In the ZOE-50 study, the use of HZ-associated pain medication
was reported for 66.7% of participants in the RZV group and
74.8% of participants in the placebo group during a confirmed HZ
episode (Table 3). The overall VE in reducing HZ-associated pain
medication use in participants with a confirmed HZ episode was
11.7%. In the ZOE-70 study, 43.5% of participants in the RZV
group and 71.8% of participants in the placebo group with a
confirmed HZ episode took at least 1 HZ-associated pain
medication. The VE for pain medication use was 39.6% (P-value:
0.008). In the ZOE-HSCT study, in participants with a confirmed
HZ episode, 65.3% in the RZV group and 69.6% in the placebo
group used HZ-associated pain medication. The corresponding
VE was 6.2%.

3.4. Pain medication duration

The overall VE for reduction in the duration of HZ-associated pain
medication was 24.7% (P-value: 0.506) in the ZOE-50 study
(Table 4). In the ZOE-70 study, the corresponding VE was 49.3%
(P-value: 0.040). In the ZOE-HSCT study, the overall VE in
reducing the duration of HZ-associated pain medication was
22.5% (P-value: 0.214).

3.5. Herpes zoster-associated medication by type

In each of the studies, adults with a confirmed HZ episode used
different classes of HZ-associated medication (Table 5). The
most frequently used type of medication in the ZOE-50, ZOE-70,
and ZOE-HSCT studies were nonopioids, which were used by
61.2%, 44.3%, and 45.7% of respective participants. Weak
opioids were used by 18.6%, 13.0%, and 21.7% of participants,
respectively, and strong opioids by 8.0%, 2.0%, and 9.2% of
participants.

4. Discussion

Previous publications of the ZOE-50, ZOE-70, and ZOE-HSCT
studies primarily focused on estimating the VE of RZV in
preventing HZ, while the present analysis aimed to assess the
impact of RZV on the duration of clinically significant pain and on
use and duration of pain medication in participants with
confirmed breakthrough cases of HZ from these trials. In
breakthrough cases in HSCT recipients =18 years old, RZV
significantly reduced the duration of clinically significant HZ-
associated pain. In the ZOE-50 and ZOE-70 studies in older
adults, there were corresponding, statistically nonsignificant
trends. VE in reducing pain medication use and duration of pain
medication use was demonstrated in participants with a

Reduction in the duration of clinically significant herpes zoster-associated pain in participants with confirmed herpes zoster.

Study RzV Placebo VE (%) 95% CI P
N n T(d) N T(d)
Z0E-50 9 7 146 254 221 6705 26.9 (—59.6, 66.5) 0.432
Z0E-70 23 18 628 223 198 9633 28.4 (—=17.7, 56.4) 0.188
ZOE-HSCT~ 49 37 892 135 120 6275 38.5 (11.1,57.5) 0.010

The associated hazard ratio for reduction of the duration of clinically significant HZ-associated pain in the ZOE-HSCT study has been published previously.'

* This analysis excluded pain linked to a confirmed HZ case after relapse of the pre-existing malignant disease.

Cl, confidence interval; HSCT, hematopoietic stem cell transplantation; HZ, herpes zoster; n, number of participants with at least 1 confirmed HZ episode and at least 1 d of clinically significant HZ-associated pain; N, number of
participants with at least 1 confirmed HZ episode; RZV, recombinant zoster vaccine; T, sum of follow-up period (for participants without clinically significant pain, T s 1; for participants with clinically significant pain, T is the
duration of clinically significant pain) expressed in d; VE, vaccine efficacy (adjusted by age strata and regions in the ZOE-50 and ZOE-70 studies); ZOE, Zoster Efficacy Study.
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Mean and median duration of clinically significant herpes zoster-associated pain and difference between the recombinant

zoster vaccine and placebo groups.

Study RzV Placebo Placebo-RzV*
N Duration (d) N Duration (d) Difference (d) P
Mean (SD) Median (min, max) Mean (SD) Median (min, max) Mean (SD)
Z0E-50 7 20.6 (26.8) 11.0 (3.0, 78.0) 221 30.2 (52.0) 15.0 (1.0, 464.0) 9.6 0.6267
Z0E-70 18 34.6 (45.5) 13.5 (1.0, 162.0) 198 48.5 (101.4) 19.0 (1.0, 834.0) 13.9 0.5653
ZOE-HSCTt 37 23.8 (31.9) 14.0 (1.0, 178.0) 120 52.2 (127.8) 24.0 (1.0, 1025.0) 28.4 0.1835
Total (pooled)t 62 26.6 (35.7) 12.5 (1.0, 178.0) 539 41.8 (92.6) 17.0 (1.0, 1025.0) 15.2 0.1992

* This column describes calculated difference between the RZV and placebo group.

T This analysis excluded pain linked to a confirmed HZ case after relapse of the pre-existing malignant disease.

1+ These results refer to the pooled data of ZOE-50, ZOE-70, and ZOE-HSCT studies, where /# values were calculated using the Student two-sample Ztest.
HSCT, hematopoietic stem cell transplantation; HZ, herpes zoster; max, maximum; min, minimum; N, number of participants with at least 1 confirmed HZ episode with clinically significant HZ-associated pain; RZV, recombinant

zoster vaccine; ZOE, Zoster Efficacy Study.

confirmed HZ episode in the RZV group compared with the
placebo group in the ZOE-70 study. In the ZOE-50 and ZOE-
HSCT studies, the corresponding VE estimates were positive, but
95% confidence interval (Cl) spanned zero. Although caution
must be exerted because the present analysis was not
statistically powered, these results suggest that RZV can
decrease duration of pain and reduce pain medication use and
duration of use in the small proportion of participants with
breakthrough cases. The limited numbers of breakthrough cases
attest to the previously reported efficacy of RZV in preventing
Hz."525 Although PHN was defined as a categorical variable in
the ZOE-70 study, the present analysis approached HZ-
associated pain duration as a continuous variable. Previously,
the ZOE-70 study reported no evidence for additional efficacy
against PHN among RZV recipients with breakthrough HZ.°
However, the present results point to a trend for reduced duration
of pain in participants =70 years old. These results are
complementary. They suggest that RZV may both reduce the
incidence of PHN by reducing the risk of HZ and can contribute to
decreasing the intensity of all types of pain (acute and PHN)
during HZ breakthrough.

These results are consistent with the high efficacy of RZV in
reducing burden of iliness and interference with ADLSs reported in
all RZV recipients from the ZOE-50 study and the pooled analysis
in participants =70 years old from the ZOE-50/ZOE-70 studies.”
In these trials, RZV significantly reduced the burden of iliness (VE
0f98.4% in the ZOE-50 study and 92.1% in the pooled analysis of

participants =70 years old) and interference with ADL compared
with placebo (VE of 99.1% in the ZOE-50 study and 90.3% in the
pooled analysis), mostly because of its high VE in preventing HZ.”
The ZOE-HSCT study also reported significant reductions
(exceeding 80%) in burden of illness and interference with ADL
in confirmed HZ cases of the RZV group vs placebo because of
high VE in prevention of HZ as well as attenuation of disease.®
Previously published results from the ZOE-50 and pooled ZOE-
50/Z0E-70 studies also demonstrated a tendency for shorter
time to resolution of clinically significant pain (ZBPI score =3) in
RZV-vaccinated participants with a confirmed (breakthrough) HZ
episode vs the placebo group,” supporting the current analysis.
Whereas the previous results compared groups for statistical
differences by alog-rank test,” the methodology used here differs
in that it calculates VE in reducing duration of clinically significant
pain. VE in reducing pain was reported in previous post hoc
results from the ZOE-50 and pooled ZOE-50/Z0E-70 studies’;
however, the pain metric described was for severe ZBPI pain
(defined as ZBPI worst pain score =7), thus different from the
clinically significant pain metric (ZBPI score =3) used in this
analysis. Despite the different pain metric used, the previous
results are consistent with the results presented here. Different
approaches were also used to calculate the number of
participants reporting clinically significant pain in this analysis
and in previous publications from the ZOE-50, ZOE-70, and ZOE-
HSCT studies, namely that participants with a first record of pain
were assumed to have pain from the time of rash onset in

Reduction in the use of herpes zoster-associated pain medication in participants with confirmed herpes zoster.

Study RzZV Placebo VE (%) 95% Cl P
N N Dped Nmed Pain 95% CI N n Mmed  Nmed Pain 95% CI
(mean med (mean med
[range]) use (%) [range]) use (%)
Z0E-50 9 6 13 2.2 (3) 66.7 (29.9,925) 254 190 529 28(17) 748 (69.0, 80.0) 11.7 (—19.4,53.6) 0.697
Z0E-70 23 10 31 319 43.5 (23.2,65.5) 223 160 631 3926 718 (65.4,77.6) 39.6 (10.8, 64.8) 0.008
ZOE-HSCT* 49 32 65 2.0 (9 65.3 (50.4,783) 135 94 262 28(20) 696 (61.1,77.2) 6.2 (—15.8,27.8) 0.594

A ZBPI worst pain score of 0 was assumed for participants who did not complete any ZBPI questionnaires. The number of participants without questionnaires was 1/263 participants in ZOE-50, 2/246 for ZOE-70, and 5/184 for

ZOE-HSCT.

* This analysis excluded pain medication linked to a confirmed HZ case after relapse of the pre-existing malignant disease.

Cl, confidence interval; HSCT, hematopoietic stem cell transplantation; HZ, herpes zoster; med, medication; n, number of participants with at least 1 confirmed HZ episode and at least 1 pain medication (all confirmed HZ
episodes considered); N, number of participants with at least 1 confirmed HZ episode; nneq, number of HZ-associated pain medications (all confirmed HZ episodes considered); nyeq (Mean [range]), mean number and range
(minimum subtracted from maximum value for a given participant group) of HZ-associated pain medications per participant; RZV, recombinant zoster vaccine; VE, vaccine efficacy (adjusted by age strata in the ZOE-50 and ZOE-

70 studies); ZBPI, Zoster Brief Pain Inventory; ZOE, Zoster Efficacy Study.
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Reduction in the duration of herpes zoster-associated pain medication use in participants with confirmed herpes zoster.
Study Rzv Placebo VE (%) 95% Cl P
N n T(d) Tiean (range) N n T(d) Tiean (range)
Z0E-50 9 6 159 26.0 (55) 254 190 14,524 76.1 (1265) 24.7 (=73.7,67.4) 0.506
Z0E-70 23 10 1108 109.5 (654) 223 160 31,949 199.3 (4528) 49.3 (2.9, 73.5) 0.040
ZOE-HSCT* 49 32 1917 59.4 (435) 135 94 15,465 164.1 (1641) 22.5 (—15.9, 48.1) 0.214

* This analysis excluded pain medication linked to a confirmed HZ case after relapse of the pre-existing malignant disease.

Cl, confidence interval; HSCT, hematopoietic stem cell transplantation; HZ, herpes zoster; N, number of participants with at least 1 confirmed HZ episode; n, number of participants with at least 1 confirmed HZ episode and at
least 1 d of HZ-associated pain medication use; RZV, recombinant zoster vaccine; T, sum of follow-up period (for participants without pain medication, T is 1; for participants with pain medication, T is the duration of pain
medication) expressed in d; Trean (range), mean and range (minimum subtracted from maximum value for a given participant group) of the duration (in d) of HZ-associated pain medication use; VE, vaccine efficacy (adjusted by

age strata and region in the ZOE-50 and ZOE-70 studies); ZOE, Zoster Efficacy Study.

previous publications, while in the present analysis, pain was only
assumed to start on the first day it was reported.’*2°

The current results are also supported by the ZOE-HSCT
results showing a shorter median time to resolution of clinically
significant pain in the RZV group than in the placebo group
(P-value: 0.048) and significant reductions in mean ZBPI worst
pain scores at all times in confirmed HZ cases of the RZV group vs
placebo.® Thus, in addition to preventing a large number of HZ
cases, RZV provides incremental benefits in vaccinated partic-
ipants compared with placebo for shorter duration of clinically
significant pain and decreased use and duration of pain
medication use associated with breakthrough HZ infection.
These results also align with previously published data of the
ZOE-50, ZOE-70, and ZOE-HSCT studies regarding the potential
of RZV to reduce the risk of PHN® and other HZ-associated
complications in breakthrough cases compared with placebo in
older adults and IC patients,’2* which, in tumn, is likely to
decrease the need for medication.

Similar pain attenuating effects have previously been reported
for other vaccines. In a randomized, placebo-controlled trial in
2005 which enrolled over 38,000 participants (approximately

18,000 of whom were =70 years old), a live attenuated zoster
vaccine prevented HZ with 51.3% and PHN with 66.5%
efficacy.?® The severity of confirmed HZ cases was lower in
vaccine than placebo recipients for all analyzed parameters,
including the shorter median duration of pain and discomfort (21
days in vaccine vs 24 days in placebo recipients; P-value: 0.03).2%
A prospective cohort study reported reduced pain duration and
severity after administration of the live attenuated zoster vaccine
in participants =60 years old.? Another study by Winston et al.>®
in autologous HSCT patients found that a heat-inactivated
varicella—zoster vaccine significantly reduced moderate-to-
severe HZ-associated pain compared with placebo.

Although antiviral treatment of HZ, if administered early after the
onset of an episode, can provide certain relief, most patients will
require some form of analgesia to manage HZ-associated pain.
Acetaminophen and nonsteroidal anti-inflammatory drugs are
commonly prescribed for treatment of mild pain; however, to date,
their ability to decrease HZ-associated pain remains to be
demonstrated.?” Conversely, opioids and adjuvant analgesics,
such as antidepressants and anticonvulsants, were shown to be
effective in reducing HZ pain.'"®" However, issues of tolerance, as

Herpes zoster-associated medication types in participants with confirmed herpes zoster.

Medication class ZOE-50 ZOE-70 ZOE-HSCT*

RzV Placebo Total RzV Placebo Total RzV Placebo Total

(N=9) (N = 254) (N = 263) (N=23) (N=223) (N = 246) (N = 49) (N=135 (N =184)

n % n % n % n % n % n % n % n % n %
Nonopioidst 6 667 155 610 161 612 6 261 103 462 109 443 22 449 62 459 84 457
Weak opioidst 0 0 49 193 49 186 2 87 30 135 32 130 6 122 34 262 40 217
Strong opioidst 0 0 21 8.3 21 8.0 0 0 ) 2.2 3 2.0 5 102 12 89 17 92
Corticosteroids 3 333 2 8.3 24 9.1 1 43 10 45 1 4.5 2 41 14 104 16 87
Antidepressants 0 0 17 6.7 17 6.5 1 43 18 8.1 19 7.7 3 6.1 13 96 16 87
Psychiatric medications 0 0 29 14 29 10 2 87 25 mnz2 27 1.0 3 6.1 29 215 32 174
Gabapentinoids 0 0 32 126 32 122 1 43 17 7.6 18 7.3 5 102 16 119 21 114
Anesthetics 0 0 15 59 15 5.7 0 0 1 4.9 1 4.5 0 0 7 5.2 7 3.8
Antihistamines 0 0 10 3.9 10 3.8 1 43 9 4.0 10 4.1 1 2.0 1 81 12 65
Gl medications 1 11 24 9.4 25 9.5 0 0 6 2.7 6 2.4 2 41 2 15 4 2.2
Antibiotics 1 111 37 146 38 144 2 87 32 143 34 138 5 102 14 104 19 103
Muscle relaxants 0 0 1 04 1 0.4 0 0 2 0.9 2 0.8 0 0 0 0 0 0
Other medications 3 333 b4 213 57 217 3 130 42 188 45 183 6 122 19 141 25 136

* This analysis excluded medication linked to a confirmed HZ case after relapse of the pre-existing malignant disease.

+ Based on the World Health Organization’s pain relief ladder.>*

Gl, gastro-intestinal; HSCT, hematopoietic stem cell transplantation; HZ, herpes zoster; N, number of participants with at least 1 confirmed HZ episode; n and %, number and percentage of participants with at least 1 confirmed
HZ episode taking at least 1 HZ-associated medication of a given type; RZV, recombinant zoster vaccine; ZOE, Zoster Efficacy Study.
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Plain Language Summary

* Herpes zoster or shingles is a painful, localized skin rash caused by reactivation of the chickenpox virus, which
remains dormant in nerve tissues after the initial infection with chickenpox. The pain associated with shingles
greatly affects the patient’s quality of life and daily activities.

* Reactivation of the virus is caused by a decline of our defense mechanisms resulting from the natural process of
aging or from conditions affecting the immune response (such as cancer, autoimmune, and chronic diseases

or their treatments).

« Three pivotal clinical trials showed that the herpes zoster vaccine Shingrix (GSK) was highly efficaciousin
protecting adults who are at increased risk of shingles, i.e. those who are 250 years of age and those of older than
18 years who are undergoing stem cell transplantation. In addition, vaccination seems to reduce the level of
pain in the few shingles cases observed in vaccinated individuals from each trial.

groups.

period compared to the placebo groups.

%

* Here, we analyzed the data of these three studies to determine whether Shingrix vaccination can reduce the
duration of shingles-associated pain and the use of pain medication.
« Since Shingrix was very efficacious in preventing shingles, there were few episodes (breakthrough cases) in the
vaccinated groups. Furthermore, for the rare breakthrough cases reported in these studies, we found that:
- During the shingles episode, the duration of pain was shorter in vaccinated people than in placebo

- Fewer vaccinated participants used pain medication (both opioids and non-opioids) and for a shorter

~

J

What is the impact?

* Evenin the rare occurrence of shingles in people vaccinated with Shingrix, vaccination is likely to reduce its
severity and the need for pain relief. These additional benefits of vaccination improve the patient’s quality of

life and decrease the risk of overmedication.

Figure 1. Plain language summary.

well as potential misuse and abuse raise concemns regarding the
use of these medications, particularly in elderly or IC patients who
may present the added complexity of pre-existing comorbidity and
polypharmacy.?®* In the 3 studies presented here, nonopioid and
weak opioid painkillers seem to be the most frequently used type of
medication (44.3%-61.2% and 13.0%-21.7%, respectively). Al-
though the corticosteroid prednisone was previously shown to be
effective in reducing acute pain (but not PHN) when used in
combination with antiviral therapy,? this type of medication was
used by only 4.5% to 9.1% of study participants having
experienced a confirmed HZ episode. As suggested in the present
and associated studies, eligible individuals who received RZV may
also have a lower need for pain relief during HZ breakthrough,
thereby mitigating risks of overmedication.

To the best of our knowledge, these are the first data
investigating the impact of RZV on the use of pain medication in
HZ breakthrough disease. Moreover, results presented here,
together with data generated in previous studies of RZV,
contribute to building a clearer picture of the ability of the vaccine
to attenuate burden of disease for the rare RZV recipients
experiencing breakthrough cases of HZ.

This analysis presented limitations. The assessments of RZV
impact on the duration of clinically significant pain and on the use and
duration of pain medication were not primary end points in the ZOE-

50, ZOE-70, and ZOE-HSCT studies. Moreover, the evaluation and
classification of HZ-associated medication were performed post
hoc. Therefore, these studies were not statistically powered to detect
any specific differences in these parameters between the RZV and
placebo groups, and consequently, it is not possible to draw
definitive conclusions regarding results presented here. Owing to the
high VE of RZV against HZ, especially in older adults, this analysis
was also limited by the low number of cases of confirmed HZ
reported by RZV recipients, which prevented meaningful statistical
comparison between the RZV and placebo groups for each specific
class of medication, including opioids. In addition, the existence of
potential confounding factors associated with pain medication use/
duration of use (eg, variable availability of given medications and
cultural differences) highlights the importance of interpreting results
with caution when using reduction in pain medication use/duration of
use as a surrogate for pain relief. Finally, participants who did not
complete ZBPI questionnaires were assumed to have no pain during
this period. Although this could result in an underestimation in the
reported duration of pain, the numbers of participants without
questionnaires were relatively small in the 3 studies (1/263
participants in ZOE-50, 2/246 in ZOE-70, and 5/184 in ZOE-HSCT).

A plain language summary contextualizing the results and
clinical research relevance and impact is presented in
Figure 1.
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5. Conclusions

This analysis, based on data from 3 large clinical efficacy trials,
indicates that RZV can be beneficial in attenuating symptoms of
breakthrough cases, both in older adults and in HSCT recipients.
The results presented here suggest that RZV-vaccinated
participants who developed HZ experienced shorter pain
duration and required less pain relief than participants who
received placebo and developed HZ. Owing to the high efficacy of
RzV, the number of breakthrough cases is low; however, for
patients experiencing such episodes, particularly those at risk for
HZ, RZV has the potential to attenuate severity and duration of the
disease, thereby maintaining QoL.
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