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years after its introduction in England: a
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ABSTRACT

Objectives To assess the impact of herpes zoster
vaccination in the 5 years after introduction for 70- to
79-year-olds in England in September 2013.

Design Population based ecological impact assessment.
Setting Hospitals covering the whole English population
for the period 2008 to 2018 and 293 general practices
(GP) for the period 2005 to 2018, in England.
Participants Over the period the population contributed
117-5 million person-years for hospitalisation events and
6.96 million person-years for GP events in individuals aged
60 to 89.

Interventions Live attenuated herpes zoster vaccination
(Zostavax), first used on 1% September 2013, in 70- and
79-year-olds with continued use in new 70 year-olds and
with a staged catch-up of those aged 71 to 78 years in
2013.

Outcome measures Herpes zoster and postherpetic
neuralgia (PHN) consultation and hospitalisation rates in
age-cohorts according to vaccine eligibility. Incidence rate
ratios in age-cohorts eligible for vaccination compared
with those non-eligible were calculated by Poisson
regression. This was used to estimate prevented cases
and, along with vaccine coverage, to estimate vaccine
effectiveness.

Results Large and prolonged reductions in herpes
zoster and PHN consultations and hospitalisations were
observed in the 5 years post-implementation. For example,
in 79 year-olds first eligible in 2013, the incidence rate
ratio for consultations 5 years later was 0-65 (95% CI:
0-52 to 0-81). Over the whole period an estimated 40

500 fewer zoster consultations and 1840 fewer zoster
hospitalisations occurred because of the vaccination
programme. These reductions were consistent with
effectiveness in the routine cohorts (vaccinated aged 70)
of between 37% (for hospitalised zoster) and 75% (for PHN
consultations) and, in catch up cohorts (vaccinated aged
78 to 79) of between 49% (for hospitalised PHN) and 66%
(for PHN consultations).

Conclusion Given the clear and sustained impact of
herpes zoster vaccination over the 5-year period since
introduction, optimising vaccination coverage is important
to attain maximum benefit.
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Strengths and limitations of this study

» Use of a large general practice cohort and national
hospital episode data has allowed precise estima-
tion of the impact of the herpes zoster vaccination
programme.

» Five years of follow-up post vaccine implementation
has allowed detailed assessment of the duration of
protection against herpes zoster and postherpetic
neuralgia.

» The staged introduction of the vaccine with catch-up
in different cohorts over time has allowed a robust
analysis of impact accounting for time trends and
age effects.

» As an impact study it was only possible to indirect-
ly assess vaccine effectiveness using impact esti-
mates and coverage data.

» Assessing duration of protection was approximate
because up to 10% of individuals were vaccinated
after the first year they were targeted.

INTRODUCTION

The herpes zoster (shingles) vaccine Zostavax
(Zoster Vaccine Live; Merck & Co, Kenilworth,
New Jersey, USA) was introduced in the UK on
1" September 2013 following the recommen-
dation for its use in immunocompetent 70- to
79-year-olds by the UK’s Joint Committee on
Vaccination and Immunisation (JCVI)."* The
aim of the programme is to boost individuals’
pre-existing immunity to varicella zoster virus
(VZV) and prevent herpes zoster which is
caused by reactivation of latent VZV. Herpes
zoster is typically characterised by a unilat-
eral dermatomal vesicular rash which can
lead to complications including postherpetic
neuralgia (PHN) in which pain persists for
more than 3 months after rash onset, espe-
cially in immunocompromised individuals
and older adults.” Zostavax is a live attenuated
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Table 1 Eligibility for shingles vaccination in England
Age on 1
Sept 2013 First became

Birth cohort (years) eligible
Routine cohorts

2 Sept 1942 - 1 Sept 1943 70 2013-14

2 Sept 1943 — 1 Sept 1944 69 2014-15

2 Sept 1944 — 1 Sept 1945 68 2015-16

2 Sept 1945 — 1 Sept 1946 67 2016-17

2 Sept 1946 — 1 Sept 1947 66 2017-18

2 Sept 1947 — 1 Sept 1948 65 2017-18 (when

turning 70)

Catch-up cohorts

2 Sept 1933 — 1 Sept 1934 79 2013-14

2 Sept 1934 - 1 Sept 1936 77 to 78 2014-15

2 Sept 1936 — 1 Sept 1937 76 2015-16

2 Sept 1937 — 1 Sept 1938 75 2016-17

2 Sept 1938 — 1 Sept 1939 74 2017-18

2 Sept 1939 — 1 Sept 1940 73 2017-18 (when

turning 78)

Individuals remain eligible until their 80" birthday.

herpes zoster vaccine containing the same Oka VZV
strain as the childhood varicella vaccine (Varivax) but at
a higher dose. Single dose efficacy from clinical trials of
38% against shingles and 67% against PHN over a 3-year
follow-up has been demonstrated in adults 270 years of
age with more recent evidence indicating efficacy main-
tained at about 30% for herpes zoster and PHN up to 8
years after vaccination.*” The choice of target age group
was based on a cost-effectiveness analysis which incor-
porated the age-specific incidence of herpes zoster and
PHN,® the decline in vaccine efficacy with age and the
estimated duration of vaccine-induced protection.’

In the first year of the programme (2013 to 2014), a
single dose of vaccine was offered to adults aged 70
(routine cohort) and 79 years (catch up) on 1* September
2013. In the following 4 years further routine and
catch-up cohorts were offered the vaccine as outlined in
table 1, with the most recent cohorts offered the vaccine
as they turned 70 or 78 years of age rather than by age at
September 1 of the year.

Evaluation of the vaccine programme 3 years following
its introduction demonstrated a clear impact in these
target ages on general practice (GP) consultations for
herpes zoster and PHN with herpes zoster incidence
reducing from about nine to six per 1000 person-years.”
In addition, vaccine effectiveness in the 3-year period has
been demonstrated as 64% (95% CI: 60% to 68%) against
GP consultations for herpes zoster and 81% (95%CI: 61%
to 91%) for PHN.® In this paper, we extend the previous
3-year evaluation to a 5-year period post introduction,
which allows a fuller assessment of waning. We also assess

impact on hospitalisations for herpes zoster and PHN
allowing a more complete evaluation of the reduction in
disease burden.

METHODS

Data sources

General practice data on consultations and vaccine uptake

The Royal College of General Practitioners (RCGP)
Research and Surveillance Centre (RSC) is a sentinel
primary care network representing over 1% of the English
population that is geographically representative of the
general population.” In March 2019 we obtained data on
herpes zoster, PHN and herpes zoster vaccinations for the
period from 1% October 2005 to 30" September 2018 for
patients aged 60 to 89 years from all 293 practices in the
network. We also obtained denominator data for patients
registered each month, stratified by age at 1* September
2013, year/month, gender and GP practice. Events were
identified using Read codes (coded thesaurus of clinical
terms used for recording patient findings and proce-
dures—see online supplementary file 1)." For analysis
we aggregated these data using the same strata as for
the denominator data. Herpes zoster consultations and
PHN consultations were dropped if they occur within 12
months of a previous consultation.

Hospital admissions data

For hospital admissions we used Hospital Episode Statis-
tics (HES) Admitted Patient Care, which contains indi-
vidual level hospital admissions for all at National Health
Service hospitals in England."' In August 2019, we
obtained all Finished Consultant Episodes for the period
from 1* October 2008 to 30" September 2018, for patients
aged 60 to 89 years with an International Classification
of Diseases (ICD) code B022 herpes zoster or with ICD
code G530 PHN in any of the patients 20 diagnosis fields
on discharge. We required a minimum gap of 12 months
between episodes. We calculated age in September before
the year they became ill and aggregated data by age and
month/year of admission. To obtain denominators we
obtained England Office for National Statistics popula-
tion statistics by year of age for the period 2008 to 2017
and matched these to the appropriate numerator.'” We
then generated the age on 1* September 2013 so that the
vaccine eligible cohorts could be allocated.

Statistical analysis

We defined age cohorts according to participants age on
1** September 2013, which allowed us to identify those
targeted in each year of the programme as given in table 1.
Those becoming eligible by turning 70 or 78 in 2017 had
low uptake in 2017 to 2018 and we therefore excluded
these cohorts from the impact analysis from 1* October
2017 by treating them as a separate group for this period.
We calculated cumulative vaccine uptake from the RCGP
data by summing the vaccine uptake within each month
from September 2013 to August 2018 for all cohorts.
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To assess impact of the vaccine programme, we
modelled the incidence of GP consultations as well as
of hospital admissions according to age (in years), time
period (2005 to 2018 for RCGP and 2008 to 2018 for HES)
and vaccine eligibility. Vaccine eligibility is the factor that
measures impact and we determined this for each inci-
dence strata according to age and period and assigned
this as not eligible, first eligible in that year (defined as
1* October to 30" September), and first eligible in 1, 2, 3
and 4 years previously. The reason for starting in October
before measuring impact was to allow time for immunity
to develop and to take into account low uptake in the
September of each year. Individual vaccination status
was therefore not used in this impact analysis, just eligi-
bility by birth cohort. For the RCGP data we also assessed
gender and region (London, Midlands, north England
and south England) but did not include these in the final
models as they did not change impact estimates.

We modelled the data using multivariable Poisson
regression with an offset for person time. This model
measures impact as the relative incidence in the vaccine
eligible cohorts compared with unvaccinated cohorts. We
investigated trends by age and period as linear, quadratic
and cubic effects as well as an interaction effect between
age and period, with the simplest model retained if
the simplification did not result in more than a three
percentage point change in impact estimates, although
we retained a linear period effect in all models. To check
robustness of impact estimates we fitted a random effects
model with GP as the random effect as well as a model
with age and period included as factors rather than
polynomials.

To predict the expected incidence and number of
events in the absence of vaccination we fitted the final
model using data from the cohorts who were not eligible
for vaccination and used this to extrapolate to the vaccine

eligible cohorts. We also used this model to generate
figures of observed compared with modelled incidence as
well as a table of observed and expected numbers of events
along with expected incidence and incidence reduction.
We did sample size calculations prior to obtaining data to
ensure reductions of 25% could be detected (80% power
and 5% significance). We estimated vaccine effectiveness
(VE) consistent with impact and coverage by dividing the
impact (percentage reduction) by the average cumulative
coverage in the period/age cohort assessed. For example,
a VE of 60% is consistent with a 30% reduction and 50%
coverage. Precision of VE is based on the 95% CIs for
impact. We did all analyses in Stata 14.

Patient and public involvement
Patients or the public were not involved in the design or
planning of the study.

RESULTS

Vaccine uptake

Uptake based on the 293 practices contributing to the
RCGP RSC shows the routine cohorts in the first 4 years
of the programme achieving about 60% to 65% uptake
in the first year they are targeted and then having further
gradual increases to over 75% (figure 1). The figure does
show that more recent routine cohorts have achieved
lower coverage, for example, by the August at the end
of the first year targeted the first routine cohort (age 70
in September 2013 and vaccinated in 2013/2014) had
63% uptake compared with 46% for the fourth routine
cohort (age 66 in September 2013 and vaccinated in
2017/2018). The catch-up cohorts achieve 60% to 65%
uptake which plateaus as they are no longer eligible once
they reach age 80 (figure 2). Uptake in these practices
was similar to that reported nationally which was 61-8%,
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Figure 1 Cumulative coverage for each routine age cohort throughout 5-year vaccination programme. Cohorts are grouped by

age on 1% September 2013.
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by age on 1%' September 2013.

59-0%, 54-9%, 48-:3% and 49-1%, respectively, for the
first 5 years of the programme in the routine cohorts
(aged 70, 69, 68, 67 and 66 years in September 2013) and
59-6%, 57-8%, 58-5%, 55-5%, 49-4% and 50-8%, respec-
tively, for the catch-up cohorts (79, 78, 77, 76, 75 and 74
years in September 2013).13_17

Vaccine impact on GP consultations

From the 293 RCGP practices the number of patients
registered aged 60 to 89 years at October 1 each year
increased from 447 567 in 2005 to 621 993 in 2018 with
an average of 542 039 over the 14 years. These patients
contributed a total 6-96 million person-years of data and
are described in table 2 to show herpes zoster and PHN
events and rates by vaccine eligibility, year and age. The
incidence data were then modelled to estimate vaccine
impact. Following the fitting process the final model
included the variable to measure impact (vaccine eligi-
bility), a log-linear time trend (a 0-2% increase per year,
independent of age) and a quadratic age effect, with
incidence increasing from 5-9 per 1000 person-years at
60 to a plateau of 10-2 by age 85. No significant inter-
actions were identified. The model with factors for age
and period gave similar results, as did the random effects
model.

Figures 3 and 4 show the observed and predicted inci-
dence from the model in the absence of vaccination for
herpes zoster and PHN by year (2005,/2006 to 2017/2018)
for those cohorts aged between 66 years and 81 years as of
1* September 2013. The figures clearly show the impact
in the first year each cohort is targeted for vaccination
and its persistence in the following years.

Cumulative uptake observed and predicted cases
and relative incidence estimates from the fitted models
are summarised for herpes zoster (table 3) and PHN
(table 4). The tables also show the vaccine effectiveness
required to generate the observed reductions, which is
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Figure 2 Cumulative coverage for each catch-up age cohort throughout 5-year vaccination programme. Cohorts are grouped

approximately 50% to 60% for herpes zoster. The inci-
dence reduction, if applied to the England population
translates to approximately 40 500 fewer herpes zoster
(including PHN) episodes over the study period. Reduc-
tions were greater for PHN (table 4) with a 47% reduc-
tion in PHN incidence in the routine cohorts across the
first 5 years and a 38% reduction in the catch-up cohorts.
This would be equivalent to a reduction in PHN episodes
of 0-6 to 0-7 per 1000 person-years consistent with vaccine
effectiveness of approximately 75% for routine and 66%
for catch-up cohorts. The incidence reduction, if applied
to the England population, translates to approximately
8700 fewer PHN episodes over the 5-year study period.

Vaccine impact on hospitalisations

A total of 117-5 million person-years of data for those
diagnosed with herpes zoster and PHN aged 60 to 89 from
October 2008 to September 2018 were included in the
analysis of impact. Table 2 shows person-years and herpes
zoster/PHN events contributed by cohorts eligible and
not eligible for vaccination by year and age group. Model-
ling the hospitalisation incidence data indicated that the
age followed a cubic trend and time-period a quadratic
trend. The cubic age term allowed for a small decline
in PHN incidence in the oldest ages (>85) following the
usual increase with age. The time trend showed increases
over the period (table 2). As with GP consultations no
significant interactions were identified and the models
with factors for age and time effects and with GP random
effects gave similar results.

Figures 5 and 6 show the observed and predicted inci-
dence from the models in the absence of vaccination for
herpes zoster and PHN by year (2008,/2009 to 2017/2018)
for those cohorts aged between 66 years and 81 years as
of September 2013. The figures clearly show the impact
in the first year each cohort is targeted for vaccination
and in all the following years. Observed and predicted

4

Andrews N, et al. BMJ Open 2020;10:€037458. doi:10.1136/bmjopen-2020-037458

“ybuAdoo Aq parosroid 1sanb Aq 20z ‘8z 1Mdy uo jwod fwg uadolway/:dny wouy papeojumoq 020z AINC 2 Uo 8512 £0-0202-uadolwag/oeTT 0T St payslignd 1s4i :uado CING


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2020-037458 on 7 July 2020. Downloaded from http://bmjopen.bmj.com/ on April 28, 2024 by guest. Protected by copyright.

(/2]
(7]
()]
(8}
($)
(1}
% "9J3U8D) 9OUE(|ISAINS PUE YdJEasaY ‘OSY ‘sJauoliioeid [elausn) Jo 86900 [eAoy dH DY ‘eibjeinau onadisyisod ‘NHd ‘@onoeid [eususb 4o
nnw. ‘uoljeulooeA Joj 9|qibije jou dnoub abyt
"QUIDOBA 9AI908J 0} 9|qIBIe aweoaq 1S.1) UOIBUIDOBA LoYy09-abe yoes eyl ulod 8y} Wod awi} || sepnjoul sieak-uosiad a|qibije auiooep,
(6'1) 082 (F'0L) 80621 8.ECH ooy (€112 88¢ (1'2) L1SE (201) ¥SeL gel,  (LPst (0°2) oot L les-¢8
(1) zeel  (¥9) 8885 0v26 W vse (29 szee 6995 (6L)SeLl  (8°6) 9165 809 (2’1 kge (8'9) 0S8l Ll2 28-87
(0’1 esvl  (Gv) 2829 910 ¥} (2008 (09 eslk 61G (') 662k (L'6) 969, e¥8 (G0 v) (7'9) 6EL 92 L1-v/
(2’00662  (0°¢) coge LG6 0L (90 ver (972 .81 v9L. (2’1298  (9'8) ¥S19 S, (Zo)vee  (9'9) ov6l ore  €/-0.
(o) 681k (2'1) 2,686 0.2 1S (L'0)2ove  (89) I8¢ €2 Siye 169-09 oby
(80 ¥8S  (0't) 0£82 gchl (L' 8y (e v061 gy (01 ese  (22) 8892 tge 1 Lke (09 ozel 6lc 8k-Ll0C
(60 k62  (OY) vISE 7088 (60068 (69 LIVL 999¢ ('8l (62 0LvE 2ey  @oork (29 vi0k e/l /19102
(8'0) 208  (6°€) 889¢ 2056 (8'0) ¥gz ('e) 616 2222 (LD LG (272) 9gse 29y (60021 (279) 828 gel  91-Gl0C
(800658  (6°€)6L6E 2el ol (600281 (7€) 999 696} (1) ¥8G  (1'8) 9v6E 68y  (8°0) 22 (6°9) GGS 76 SI-¥7102
(600056  (8¢) eeey SLL LI (80099 (82 Lee 918 @1 129 (9 /587 zes  (Opee (99) gse 8¢ v1-€102
(20828 (9°¢) 082y €6/ Lt (@1 2s9  (¢8) 985K 965 €1-2102
(20) 128 (@9 eriy €65 LI (@1 gz9  (1'8)98er s Z-L102
(20822  (g€) gvov vy L1 (1’1 ges  (1'8) 99z 625 LI-0102
(200682  (G€) /868 68z L1 (1) 86s  (1'8) /8L¥ 91G 01-6002
(G'0)26S  (£7¢) 859¢ 0} L1 (' ezs (09 oloy L0S 60-8002
(@1 29s (k'8 L06E g8 80-2002
(e srs  (1'8) 8ele ot £0-9002
(Fvors (62 vise )47 90-G00Z  JesA
(saeoh (s1eak  (s000lL) (saeohk (saeak  (s000L) (saeak (saeak  (sQ00L) (saeoh (s1eah (so00L) |oeneT 410104
-uosiad -uosiad sieak -uosiad 000 -uosiad «Sieak -uosiad -uosJiad sieak  -uosiad -uosiad ,siealk
0000L 0000L42d -uosisad QL 42d o1ed) 0000L -uosiad 000L 000} 48d  -uosiad 000L 000} -uosiad
Jad ajeu) ajed) sjuane |e1oL SIuUaAd® NHd Jad aje.) |exoL Jad ajes) 9jel) sjuand |erol Jad aje.) Jad aje.) |eroL
SJUaAd® NHd 19)1s0z S1UdAD Sjuane NHd 19)s02 S1UdAD SIEYE]
sadiaH 19)s0z sadisH NHd 19)s0z
sadiaH sadisH
uoljeuldooeA 1oy 3|qibi1|e JoN uoljeuldoeA Joj a|qibijg uoljeuldoeA 4oy a|qibije JoN uoljeuldoeA 1oy a|qib113
(puejbu3z) suonesiepdsoH (0SH d9DH) suoneynsuod 4o

abe pue Jealk ‘Aljiqibie sulooeA 01 Buipioooe SjuaAs J8}soz sadisy pue sieak-uosiad poyood pasiiendsoy pue 49Oy palebaibbe sy) jo uondiuosaq g @lqel

Andrews N, et al. BMJ Open 2020;10:037458. doi:10.1136/bmjopen-2020-037458


http://bmjopen.bmj.com/

14 66 years 67 years 1 68 years 14 69 years
12 12 4
g g e -
§ln glﬂ- 10 % g10 4
o8 T 81 S o § . * gs
* * [ * e ] 5
£ » o - P . L.l - 0.’.
I 2 * ° ; ¢ o © E * . o ©
- 34 £ 4 L 2 o
K 2 K] 2
2 2 2 T2
0 o S — 0
§§SE§§§¢ﬂ§¢§z §§$E§Eﬁ§22ﬂ£: §iiffcanasain 13z d 222
EEE 8§RR88R8% EEB RERRERESR g §~§§§§§§§§§ BE855555883
14 70 years 1 71 years " 72 years 14 73 years (catch-up)
12 12 12 12
" - “ . "
gm- 210 Z10 . ,’ g1
. * b4 “
g ga - . g. * 2 gg -~ Oo.o
& o i . i * g e * o
v 614 * ° ° o 614 . v 6 © 6 ¢
4 ¢ 909 2 ] g
% a ) 34 L)
2 s H ¥
24 2 2 2
0 — ; 0 o °
5 goonzuana 5 ganmzuen® 5 gSoNmMINSn S 5 ganmzunaen
f31Rfiiz33333¢% filgidiinsasn f3liiiiiaiaic f3iggiiiiiisi
€EE888588888¢8¢8 ES888R883_RRRRR 888888 R_R8RRER 8888855885553
1 74 years (catch-up) u 75 years (catch-up) 1 76 years (catch-up) 1 77 years (catch-up)
12 12 12 12
- » - * -
Z1w0 . . * Z10 z10 4 e o 88 E10 s
g O, . g + 22— 8 ¢, g, *t,
= 8 * - - 8 ry o - 8 o < * o
= 5 é ) H &
ga ":'5 ;,5. © o §6 ]
=]
% . - 8 44 g4
g 2 - -
2 2 2 2
0 04— v . . 0 [ T e —
5ggennnIuen e 5ggennnzuense $5889oNn3uans I EEEEEEEEEE
§§~g§9¢ﬁ¢i¢e= gghéﬁeﬁdﬁiﬂﬁ: mghggeﬁﬂﬁiﬁeé §§~359ﬁﬁaiﬁ£:
BR8R28238R%8%E g EREREREE 8588838888888 RRARRRARRARRAR
u 78 years (catch-up) bl 79 years (catch-up) 14 B0 years 14 4 81 years
12 12 12
4 ' z o* . L
a 10 . * a 10 '-(.’;_‘_",——— a 10 e Z10
» L - * *
gs * ‘e 4 gs s o o gﬂ Y ¢ ga,. ". . b
a ¢ 0o0° 4 ° e £ g
o 6 ° v 6 ° ¢ 6 o 6
¥ ¥ H ¥
g, . P £,
2 2 E £
2 2 2 24
0 : 0 = = T 0 : ) 0
5 EE-EEREE-NE- a9 9859 5 - EERENEREE 5 L EEERERE-E
T fifd232833581¢% Gifggazaiiias $3838E253354°%
EEEE8gs8z5¢8¢8¢8 §E8858882358888 g§88 888582588 HEBEEZE33388¢8

Figure 3 Observed GP-consulted herpes zoster incidence and model-predicted incidence in the absence of vaccination by
year for each age cohort. Cohorts are grouped by age at 1 September 2013. Each year runs from October 1 of the first year to
September 30 of the second. Blue points indicate observed zoster incidence and red points indicate observed incidence in age
cohorts eligible for vaccination. Red lines show the model-predicted incidence in the absence of vaccination. Note that ages 71,
72, 80 and 81 are cohorts not eligible in the period. GP,general practice.

cases and relative incidence estimates from the fitted
models are summarised for herpes zoster (table 5) and
PHN (table 6). Reduction for herpes zoster incidence
were 23% (range: 19 to 27) across the routine cohorts
and 29% (range: 26 to 32) across the catch-up cohorts in
the 5 years of the programme. These relative reductions
translated into incidence reductions of 0-78 per 10 000
for routine and 2-1 per 10 000 for catch-up cohorts and
a total of 1840 prevented herpes zoster (including PHN)
hospitalisations for the period 2013,/2014 to 2017/2018.

Reductions were greater for PHN (table 6) with a 31%
reduction in PHN incidence in the routine cohorts across
the first 5 years and a 28% reduction in the catch-up
cohorts. This would be equivalent to reduction in PHN
episodes of 0-27 and 0-55 per 10 000 person-years and

gives an estimated number of PHN hospitalisations
prevented of 540. Tables 5 and 6 also show the vaccine
effectiveness of approximately 37% to 50% for herpes
zoster and 50% for PHN, a little lower than that against
GP consultations.

DISCUSSION

In this paper, we provide important evidence of the
sustained population impact of the herpes zoster vacci-
nation programme on GP consultations for herpes
zoster and postherpetic neuralgia, 5 years following its
implementation in England. Despite some challenges
in programme implementation and accurately identi-
fying eligible individuals for vaccination, our evaluation
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Figure 4 Observed GP-consulted postherpetic neuralgia incidence and model-predicted incidence in the absence of
vaccination by year for each age cohort. Cohorts are grouped by age at 1 September 2013. Each year runs from October 1 of
the first year to September 30 of the second. Blue points indicate observed zoster incidence and red points indicate observed
incidence in age cohorts eligible for vaccination. Red lines show the model-predicted incidence in the absence of vaccination.
Note that ages 71, 72, 80 and 81 are cohorts not eligible in the period. GP,general practice.

demonstrates the continued impact observed in the first
cohorts targeted for vaccination in 2013/2014, indicating
that the effectiveness of the vaccine programme has been
maintained. This impact is equivalent to approximately 40
500 fewer GP consultations for herpes zoster and herpes
zoster-related disease including 8700 fewer PHN consul-
tations in the first 5 years of the national programme.
These levels of disease prevention are particularly rele-
vant in the context of a slowly increasing incidence of
herpes zoster over time, reflecting changes in population
demographics and is similar to trends observed in other
countries.'

For the first time, we additionally demonstrate the
impact of the vaccine programme on hospital admissions
for herpes zoster and PHN with the impact of hospital-
ised herpes zoster at a rate similar to that observed for
GP consultations for herpes zoster. In total, an estimated
1840 fewer herpes zoster hospitalisations including 540

PHN consultations were prevented in the first 5 years of
the programme in England. The reduction in GP consul-
tations and hospitalisations will have large cost savings.
Using a cost of £75-60 for a non-PHN GP case, £340-00 for
a PHN GP case and £2816 for a hospitalised herpes zoster
or PHN case gives a total cost saving of over 10-5 million
pounds (£75-60x31 800 + £340x8700 + £1840x2816 = £10
543 520) over the first 5 years of the programme. These
costs per case are derived from those used in recent cost-
effectiveness analysis (Alicia Rosello, personal commu-
nication) and the age distribution of the cases in our
analysis. The average annual reduction in hospital costs
£1-6 million per year ((£340x8700 + £1840x2816)<5)
compares to an estimated cost prior to vaccination for
herpes zoster hospitalisation of £13 million per year
across all ages."” These estimates of reduced burden and
cost are likely to be conservative because they do not
account for any lack of sensitivity in the coded episodes,
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Figure 5 Observed hospitalised herpes zoster incidence and model-predicted incidence in the absence of vaccination by

year for each age cohort. Cohorts are grouped by age at 1 September 2013. Each year runs from October 1 of the first year to
September 30 of the second. Blue points indicate observed zoster incidence and red points indicate observed incidence in age
cohorts eligible for vaccination. Red lines show the model-predicted incidence in the absence of vaccination. Note that ages 71,

72, 80 and 81 are cohorts not eligible in the period.

which is likely for PHN, and also do not allow for the fact
that some individuals will have had repeat episodes with
a year of one another as these were excluded to ensure
episodes included were independent.

In our evaluation, the vaccine effectiveness against
herpes zoster to generate the observed incidence reduc-
tions in GP consultations in the first 5 years following
vaccination is approximately 50% to 60%. This compares
with long-term efficacy estimated from the long-term
persistence study of approximately 38% and suggests that
the protection from the vaccine does not wane as rapidly
in clinical practice compared with the trial settings." > In
an 8-year follow-up cohort study in the US between 2007
and 2014, VE was 49-1% (95% CI: 47-5 to 50-6) across
all follow-up and VE waned from 67-5% during the first
year after vaccination to 31-8% (95% CI: 15-1 to 45-2)
by year 8.* Our higher estimates may reflect differences

in threshold for health seeking behaviour and the fact
that milder cases may not present to general practice,
although a US cohort study found lower effectiveness in
outpatient data with a decline from 38% (95% CI: 37 to
40) within a year of vaccination to 21% (95% CI: 11 to
31) after seven or more years.”’ That study found higher
estimates and less waning for hospitalised zoster (VE 77%
(95% CI: 39 to 67) within a year and 55% (95% CI: 39 to
67) at four or more years). Vaccine effectiveness against
PHN was notably higher at 75% for routine cohorts
and 66% for catch-up cohorts in the first 5 years of the
programme in England. This is more closely aligned to
the efficacy generated in the clinical trials with long-term
efficacy of 67%), as well as post licensure US studies of PHN
with VE at about 50% between 4 and 7 years after vacci-
nation.”' ** This effectiveness is consistent with evidence
that the major benefits from this vaccine are through
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Figure 6 Observed hospitalised postherpetic neuralgia incidence and model-predicted incidence in the absence of
vaccination by year for each age cohort. Cohorts are grouped by age at 1 September 2013. Each year runs from October 1 of
the first year to September 30 of the second. Blue points indicate observed zoster incidence and red points indicate observed
incidence in age cohorts eligible for vaccination. Red lines show the model-predicted incidence in the absence of vaccination.
Note that ages 71, 72, 80 and 81 are cohorts not eligible in the period.

preventing the complications from severe herpes zoster,
rather than preventing herpes zoster itself. Our VE esti-
mates are also similar to those estimated through a formal
evaluation in the UK using a cohort design based on an
alternative primary care data source. In that study VE was
64% (95% CI: 60% to 68%) against incident herpes zoster
and 81% (95% CI: 61% to 91%) against PHN, with very
similar VE estimates in the routine and catch-up cohorts
and with some evidence of waning for the first 3 years of
the programme.” Similar results have also been reported
in other primary care effectiveness studies in the UK
with VE seen not to vary by age but being lower in those
with type 2 diabetes or prior Zoster .* *A key strength of
this study is the use of a large population-based sentinel
primary care data source with robust historical data on
consultations which are geographically representative of
the country and provide consistent recording over time.
In addition, the use of hospital admissions data across the
whole of England add further weight to this evaluation.
Despite this, it is important to note however, that in our
study, time since first eligibility for vaccination is only an

approximate measure of time since vaccination, particu-
larly in the routine cohorts who continue to be eligible.
Nevertheless, the continued low levels in the catch-up
cohorts are particularly reassuring.

While, the findings from this 5-year evaluation are reas-
suring it is of concern that there has been a declining
trend in vaccine uptake. Efforts to improve uptake have
included simplifying the eligibility criteria for vaccination
from April 2017 (ie, eligible on 70" and 78" birthday);
although there are challenges in accurately monitoring
uptake since this change, itis notable that as yet, this does
not appear to have translated into a measurable improve-
ment in uptake. To encourage improved uptake RCGP
RSC has added feedback to member practices about their
vaccine administration compared with the rest of the
network as well as about rates of shingles and PHN; these
data are also reported as a national observatory and show
impact through the lower proportion of herpes zoster
and PHN cases vaccinated than the whole eligible popu-
lation.* *°
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In 2019, the UK JCVI made specific recommendations
for the use of a new recombinant subunit vaccine, Shin-
grix.27 This vaccine, licensed as a two-dose schedule,
administered at 2- to 6-month intervals, has been shown
to have efficacy of >90% in older adults with limited
waning to 4 years and has been introduced into the US
programme in 2018.* As a recombinant vaccine, this
vaccine is being recommended in the UK, for use in
immunocompromised individuals known to be at high
risk of herpes zoster and currently unable to benefit from
the existing herpes zoster vaccination programme. In
addition, Shingrix has been recommended for use in the
routine programme for adults aged 60 to 70 years based
on a recent cost-effectiveness analysis. However due to
the limited availability to meet high global demand, it is
currently not known when Shingrix will be available for
use in the UK programme.

The findings from this evaluation of the current herpes
zoster vaccination programme in England however
should provide considerable reassurance to health
professionals and patients and serves as a reminder of the
significant health benefits conferred to a target popula-
tion that is both increasing in size and that is particularly
affected from the severe consequences of herpes zoster
and herpes zoster-related complications.

Twitter Simon de Lusignan @Lusignan_S
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