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ABSTRACT

Shingrix (Recombinant zoster vaccine, RZV) was approved in October 2017 in the United States (US) for the
prevention of herpes zoster in adults aged 50 years and older. The vaccine is administered in two doses,
with the second dose administration recommended between two and six months after the first dose.
Examination of uptake and series completion is important to ensure appropriate use, especially at the
time of vaccine introduction. This report provides demographic characteristics of patients receiving RZV
between October 2017 and September 2019, first- and second-dose uptake, and a cumulative estimation
of second-dose completion by month for US adults aged 50 years and older. Monthly uptake increased
rapidly since October 2017; overall, 7,097,441 first doses of RZV were administered along with
4,277,636 second doses during the observed timeframe. Among people with an observed first-dose
administration, 70% and 80% completed the two-dose series within six and 12 months post initial dose,
respectively. This evidence suggests that RZV has rapidly been adopted by a large population in the US
and most are following manufacturer or policy recommendations regarding series completion. Further
analyses are needed to explore potential patient, provider, and policy-relevant characteristics associated
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with second-dose completion that could serve as targets for further improvement.

Introduction

Herpes zoster (HZ), also referred to as shingles, occurs upon
reactivation of latent varicella zoster virus (VZV). Primary
infection with VZV leads to chickenpox and it is estimated
that in the United States (US) more than 90% of the population
will be infected before adolescence.' After infection, VZV
remains dormant in the cranial, dorsal root, sacral, and auto-
nomic ganglia. With increasing age, the risk of developing HZ
increases due to a decline in cell-mediated immunity or
immunosuppression;> people living up to 85 years have
a 50% chance of suffering an episode of HZ during their
lifetime.’

HZ is characterized by a unilateral, vesicular rash, typi-
cally affecting one dermatome and causing intense pain.*
Even though the initial rash usually resolves within two to
four weeks, costly complications such as postherpetic neur-
algia (PHN) may develop.>® PHN is defined as pain persist-
ing at least 90 days after resolution of the HZ rash. PHN-
related pain is often described as “itching, stabbing or burn-
ing” sensation and may persist for several months to years,
thereby affecting day-to-day functioning of patients and
reducing their quality of life.*”* Antivirals and painkillers
are the cornerstone of HZ therapy, but there is no clinical
evidence that the use of antivirals prevents development of
PHN.” Pharmacological treatment of PHN-related pain
includes tricyclic antidepressants, gabapentinoids and opioids

in patients refractory to first- and second-line treatment
options.' However, patient satisfaction with treatment
remains low,'"'? highlighting the complexity and difficulty
of treating PHN-related pain.'’

Vaccination against HZ with either live-attenuated zos-
ter vaccine or adjuvanted recombinant zoster vaccine
(RZV) increases cellular and humoral immune responses
in people, thereby providing protection against HZ and
PHN.">' In people aged 50 years and older, RZV vacci-
nation reduced HZ-related burden of pain by >90% com-
pared with placebo.® RZV was approved by the Food and
Drug Administration in October 2017 and has since
received preferential recommendation by the Advisory
Committee on Immunization Practices (ACIP) in adults
aged 50 years and older for prevention of HZ.'> RZV
should be administered as two doses, separated by two
to six months in order to achieve optimal immunogenicity
and efficacy as demonstrated in two large phase III studies
and post-marketing studies.'®™'” Post-hoc analyses of lim-
ited phase III data showed reduced vaccine efficacy in
subjects receiving only one RZV dose, i.e., 90.8% and
69.5% in adults =50 years and =70 years, respectively,
compared with estimated vaccine efficacies of 97.2% and
91.3% in these age groups.'®*° In a post-marketing phase
IIT study, the humoral immune response of two RZV
doses given six and 12 months apart was compared to
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RZV doses given two months apart. Vaccine response
rates one month after the second RZV dose were >90%
for all dosing schedules, but the 0, 12 months dosing
schedule did not meet the non-inferiority criterion com-
pared with the 0, two months dosing schedule.'
Nevertheless, the ACIP recommended not to restart the
dosing series if more than six months had elapsed after
the first dose; thus, some people might receive the two
doses at longer intervals.'” Published cost-effectiveness
models have assumed different completion rates of the
two-dose vaccine course varying from 56% to
100%,'>"** yet there is little information regarding real-
world second-dose completion with RZV in the US. An
accurate description of completion rates and factors asso-
ciated with RZV dosing schedule compliance may help in
designing strategies to increase completion and compli-
ance and optimizing protection against HZ. Therefore,
the objective of this study was to assess cumulative vac-
cine uptake, second-dose completion levels, and adherence
to dosing recommendations in the US using large, geogra-
phically dispersed, and representative datasets.

Methods

This was a retrospective study utilizing IQVIA’s open source long-
itudinal prescription claims and medical claims datasets. The long-
itudinal prescription claims data are derived from electronic
information received from pharmacies, payers, software providers,
and transactional clearinghouses and represent activities that take
place during a prescription transaction. The medical claims data
include pre-adjudicated claims from more than 870,000 practi-
tioners per month from a wide set of practices. These claims
datasets have a significant national footprint and include data
from all payers: cash, commercial, Medicare, and Medicaid.
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Furthermore, these data are updated more rapidly than other
datasets, as data are nearly complete within one to two months.

US adults aged 50 years and older receiving an initial dose of
RZV between October 2017 and September 2019 were identi-
fied and followed. Exclusions were made for data quality issues
(e.g., missing age, gender, etc.) and receipt of a second dose
within 31 days after the initial dose, but no other criteria
relating to required observation time were applied. Receipt of
RZV doses were identified using NDC 58160-819-12, 58160-
829-01, 58160-828-01, 58160-823-11, 58160-829-03, 58160-
828-03, or CPT code 90750. Cumulative completion rate at
pre-defined time points (i.e., two, three, six, nine, or 12 months
post initial dose) and corresponding 95% confidence intervals
were calculated using Kaplan-Meier methods by censoring
patients at the time of second-dose vaccination or at the end
of follow-up, whichever was earlier. Demographic characteris-
tics of subjects at time of initial dose were described.

Results

Of the 7,167,310 US adults aged 50 years and older who
had a claim consistent with an initial dose of RZV in the
datasets, 7,097,441 were included in further analyses after
application of the exclusion criteria. Figure 1 illustrates
a linear increase in first-dose RZV administrations starting
from March 2018 with subsequent second-dose RZV
administrations beginning in June 2018 and steadily
increasing to 4,277,636 second doses administered by
September 2019.

Demographic information about the subjects at the time of
initial dose are presented in Table 1. The mean and median age
of subjects at initial dose was 68.49 and 68.00 years, respec-
tively. The largest proportion (32.3%) of subjects received the
initial dose when aged 70-79 years. Most subjects (57.9%) were
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Figure 1. Cumulative number of first and second doses of RZV administered from October 2017 through September 2019. RZV: recombinant zoster vaccine
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Table 1. Demographic characteristics at time of initial RZV dose (N = 7,097,441).

Characteristics n (%)

Age (years)

Mean (standard deviation) | 68.49 (8.81)
Median 68.00

Age group (years)

50-59 1,164,962 (16.4%)
60-64 1,259,672 (17.7%)
65-69 1,476,553 (20.8%)
70-79 2,292,433 (32.3%)
80+ 903,821 (12.7%)
Sex

Male 2,989,561 (42.1%)
Female 4,107,880 (57.9%)
Region'

Northeast 1,239,167 (17.5%)
Midwest 1,593,772 (22.5%)
South 2,461,897 (34.7%)
West 1,684,018 (23.7%)
Unknown 118,587 (1.7%)
Payer type

Medicare 3,369,348 (47.5%)
Non-Medicare 3,553,487 (50.1%)
Cash 146,680 (2.1%)
Medicaid 27,926 (0.4%)
Claim Source

Pharmacy source claims 6,503,532 (91.6%)
Medical source claims 593,909 (8.4%)

tCensus regions and Divisions are available at https://www2.census.gov/geo/
pdfs/maps-data/maps/reference/us_regdiv.pdf
n: number of patients; RZV: recombinant zoster vaccine

females and lived in the South (34.7%), as expected since the
South is the most populated region in the US. Half of the initial
dose claims (50.1%) were paid by non-Medicare commercial
payers and the majority (91.6%) were processed as
a prescription benefit claims.

Cumulative rates of RZV second-dose completion accord-
ing to monthly uptake are shown in Table 2. The shading of the
table indicates when subjects would have enough potential
observable time to allow for complete observation of the time
period specified in the columns. Averages of RZV second-dose
completion are estimated at 3% within 60 days, 36% within

90 days, 70% within six months, 77% within nine months, and
80% within 12 months post initial dose in those with sufficient
observation time.

Discussion

This publication reports initial uptake and estimates of
RZV second-dose completion in US adults aged 50 years
and older using extensive, nationally distributed represen-
tative datasets.

An analysis of real-world data, presented to the ACIP,
indicated that uptake of RZV increased rapidly since its
approval in October 2017 and compliance was >70% and
>80% within six and nine months after the initial dose,
respectively.”> Our results are in line with these data:
estimated second-dose completion rates were 70 and 80%
within six and 12 months post initial dose, respectively, for
those with adequate observation time.

We found that second-dose completion exceeds that for other
vaccine series used in adults and was similar to that reported for
RZV in Canada (65.0% and 74.9% for completion rates within six
and 12 months post initial dose, respectively).”* Retrospective
studies have shown that completion rates of Hepatitis A and
B vaccine series were typically low, ranging between 25% and
65% depending on the vaccine, age and payer type.”>*® However,
the target population for Hepatitis A and B (adults 219 years with
additional risk factors or another indication) differs substantially
from the target population of RZV,” which may explain the
observed differences in completion rates. On the other hand,
observed RZV US completion levels were below those seen for
pediatric vaccines.” Among healthcare providers, fear of side effects
and/or needles and lack of insurance coverage were cited as poten-
tial hurdles for starting and completing recommended immuniza-
tion schedules.”® In this regard, reactogenicity experienced with
RZV administration was not inconsequential in pivotal trials and
could potentially impact second-dose completion.””* Results from
clinical trials suggested that the overall reactogenicity profiles after
first and second RZV dose are comparable but that there is limited
correlation between the intensity of RZV-related adverse events
experienced by individual patients after first and second RZV
dose.”® In a post-hoc analysis of clinical phase III studies, the
frequency of a given grade 3 adverse event after the second RZV
dose was highest among people who already experienced the same
grade 3 adverse event after the first dose.”” Reactogenicity and
impact on the quality of life was further evaluated in an open-
label, single-arm study including 401 adults. Grade 3 reactogenicity
events occurred in 9.5% of subjects with a transient impact on
quality of life, which typically resolved in one to two days.* Overall,
quality of life was not affected by a single RZV dose for most
people. This information might be helpful for heathcare profes-
sionals to manage expectations, inform patients of potential side
effects and measure these against the benefit of RZV vaccination in
order to increase compliance. Indeed, the present study appears to
suggest robust completion levels but does not allow for evaluating
whether adverse events have played into a person’s decision to
forego the second RZV dose. Another reason for suboptimal
completion or a > six months interval between first and second
RZV dose could be a shortage in vaccine supply.”' A combination
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Table 2. Cumulative proportion of people with second-dose completion.
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. N with first Kaplan-Meier estimated % of first-dose recipients receiving a second dose
First dose month - . :
dose (cumulative time since first dose)
2-months 3-months 6-months 9-months 12-months
(post-index day 31-60) | (post-index day 31-90) (post-index day 31-180) | (post-index day 31-270) | (post-index day 31-360)
All Patients Mean (lower bound; Mean (lower bound; Mean (lower bound; Mean (lower bound; Mean (lower bound;

(index month) upper bound) % upper bound) % upper bound) % upper bound) % upper bound) %

Oct-17 4 0.0 (0.0; NA) 0.0 (0.0; NA) 0.0 (0.0; NA) 0.0 (0.0; NA) 0.0 (0.0; NA)
Nov-17 41 4.9 (1.2; 19.5) 19.5 (9.8; 39.0) 41.5 (25.8; 66.7) 51.2 (33.4; 78.6) 56.1 (37.3; 84.4)
Dec-17 5,812 2.3(1.9;2.7) 35.2 (33.7; 36.7) 70.4 (68.3; 72.6) 76.6 (74.4; 78.9) 79.2 (77.0; 81.5)
Jan-18 29,451 7.7 (7.4; 8.0) 45.6 (44.8; 46.4) 74.2 (73.2; 75.2) 80.6 (79.6; 81.7) 82.3 (81.3; 83.4)
Feb-18 70,865 7.3(7.1;7.5) 42.4 (41.9; 42.9) 73.0 (72.3; 73.6) 80.6 (79.9; 81.3) 82.7 (82.0; 83.4)
Mar-18 193,343 3.8(3.7;3.9) 37.3 (37.0; 37.5) 72.7 (72.4; 73.1) 79.8 (79.4; 80.2) 81.9 (81.5; 82.3)
Apr-18 424,569 2.8(2.8;2.9) 31.0 (30.8; 31.2) 72.5(72.2; 72.7) 79.1(78.8; 79.3) 81.7 (81.4; 82.0)
May-18 416,328 2.1(2.1;2.2) 31.8 (31.6; 31.9) 71.0 (70.7; 71.2) 78.6 (78.3; 78.8) 81.3 (81.0; 81.6)
Jun-18 319,917 2.8(2.7;2.8) 32.7 (32.5; 32.9) 69.4 (69.1; 69.7) 78.1(77.8; 78.4) 80.6 (80.3; 81.0)
Jul-18 278,326 2.8(2.8;2.9) 29.8 (29.6; 30.0) 65.7 (65.4; 66.0) 76.2 (75.8; 76.5) 78.7 (78.4; 79.0)
Aug-18 356,875 2.4(2.3;2.4) 26.3 (26.2; 26.5) 64.2 (64.0; 64.5) 74.6 (74.3; 74.9) 77.3 (77.0; 77.6)
Sep-18 400,640 2.5(2.4;2.5) 28.6 (28.4; 28.8) 67.4 (67.1; 67.6) 75.3 (75.0; 75.6) 78.0 (77.7; 78.2)
Oct-18 323,954 2.7 (2.6; 2.8) 28.6 (28.4; 28.8) 67.1 (66.8; 67.4) 74.0 (73.7; 74.3) 76.7 (76.4; 77.0)
Nov-18 226,776 2.5(2.4;2.6) 30.0 (29.8; 30.3) 67.8 (67.4; 68.1) 74.1(73.7; 74.5) 76.3 (76.0; 76.7)
Dec-18 195,945 2.5(2.4;2.6) 34.7 (34.5; 35.0) 68.9 (68.6; 69.3) 74.7 (74.3; 75.1) 76.1(75.7; 76.4)
Jan-19 248,611 6.2 (6.1;6.3) 41.6 (41.3; 41.8) 73.2 (72.8; 73.5) 78.5(78.2; 78.9) 78.8 (78.5; 79.2)
Feb-19 306,031 5.4 (5.3; 5.5) 41.7 (41.4; 41.9) 76.3 (76.0; 76.6) 81.0(80.7; 81.3) 81.0 (80.7; 81.3)
Mar-19 399,270 2.8(2.8;2.9) 40.7 (40.5; 40.9) 77.4(77.1;77.7) 81.0(80.8; 81.3) 81.0(80.8; 81.3)
Apr-19 375,198 3.4(3.3;3.4) 43.1 (42.9; 43.3) 72:5(77:25:77:7) 79.1(78.8; 79.4) 79.1(78.8; 79.4)
May-19 372,103 3.5 (3.5; 3.6) 45.0 (44.8; 45.2) 73.8 (73.5; 74.1) 73.8 (73.5; 74.1) 73.8 (73.5; 74.1)
Jun-19 398,248 3.6 (3.6;3.7) 45.8 (45.6; 46.0) 68.2 (68.0; 68.5) 68.2 (68.0; 68.5) 68.2 (68.0; 68.5)
Jul-19 482,590 3.8(3.7;3.8) 47.5 (47.3;47.7) 56.0 (55.7; 56.2) 56.0 (55.7; 56.2) 56.0 (55.7; 56.2)
Aug-19 586,509 3.6(3.6;3.7) 24.2 (24.0; 24.3) 24.2 (24.0; 24.3) 24.2 (24.0; 24.3) 24.2 (24.0; 24.3)

Sep-19 686,035 0.2(0.2;0.2) 0.2(0.2;0.2) 0.2(0.2;0.2) 0.2(0.2;0.2) 0.2(0.2;0.2)

Number of Patients 5,824,897 5,342,307 4,196,758 3,242,846 2,496,171
Average completion rate* 3.3 35.8 70.4 77.0 80.0

Notes: Index month corresponds to month of first RZV prescription. Shaded cells represent second-dose rates (and corresponding 95% confidence interval bounds)
during the time period when patients in each month/row (first-dose month) had the possibility to contribute to second-dose data based on the follow-up period. For
example, patients who received their first dose in Jan-19 could possibly be followed up for 8 months (i.e., Feb-19 through Sep-19) before the end of the observable

time in the datasets (i.e., Sep-19).

*Weighted average based on shaded-cell data (completion rate and N) and not the entire sample.
Cl: confidence interval; N: number of patients; NA: not applicable; RZV: recombinant zoster vaccine

of increased awareness of HZ among older adults, the publicized
high vaccine efficacy of RZV and the rapid endorsement by ACIP
may have led to a higher than anticipated demand, leading to
temporary shortage of RZV.?" As for zoster vaccine live, the first
HZ vaccine on the market, recommendation by health care profes-
sionals and creation of vaccine opportunities could increase HZ
vaccine uptake.”

Limitations of the study include comprehensiveness of
records and applicability beyond the dataset. While it may
not be the entirety of RZV doses administered in the US
since its launch, a great majority were captured in the
study. These data may not be generalizable to other popu-
lations where unmeasured factors could influence RZV
completion rates, nor may it be representative of future
utilization patterns. Unforeseen exogenous circumstances
such as supply shortages and pandemics may negatively
influence uptake and completion of the RZV series.
However, the stable proportion of people completing the
two-dose RZV series over time demonstrated in this study
would suggest the potential to overcome transient negative
effects.

In conclusion, this report describes rapid uptake and high
proportion of second-dose completion of RZV series among

US adults aged 50 years and older. Relative stability over time
of second-dose prescription claims was also shown. Additional
studies will be needed to elucidate patient, provider, and payer
variables associated with completion levels, and to identify
important subpopulations and other factors most in need of
intervention by providers and policymakers. The higher than
anticipated uptake may be due to increased awareness of the
debilitating pain associated with HZ and the preferential
recommendation provided by ACIP. Coverage by commercial
and public health insurers may have lowered financial hurdles,
leading to increased demand. Observations regarding RZV
uptake suggest that patient education and recommendations
issued by governmental bodies and healthcare providers may
boost vaccine uptake and compliance in older adults, which is
of particular importance in light of the current pandemic.

Abbreviations

ACIP Advisory Committee on Immunization Practices

HZ Herpes zoster

\VAY Varicella zoster virus

RzZV Recombinant zoster vaccine
PHN Postherpetic neuralgia

UsS United States
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