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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.

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 1st 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.

IntrODuCtIOn
The herpes zoster (shingles) vaccine Zostavax 
(Zoster Vaccine Live; Merck & Co, Kenilworth, 
New Jersey, USA) was introduced in the UK on 
1st 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).1 2 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.3 Zostavax is a live attenuated 
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Table 1 Eligibility for shingles vaccination in England

Birth cohort

Age on 1 
Sept 2013 
(years)

First became 
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 80th 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 ≥70 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.4 5 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,6 the decline in vaccine efficacy with age and the 
estimated duration of vaccine- induced protection.1

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 1st 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.7 
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.8 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.9 In March 2019 we obtained data on 
herpes zoster, PHN and herpes zoster vaccinations for the 
period from 1st October 2005 to 30th 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 1st 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).10 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.11 In August 2019, we 
obtained all Finished Consultant Episodes for the period 
from 1st October 2008 to 30th 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.12 We 
then generated the age on 1st September 2013 so that the 
vaccine eligible cohorts could be allocated.

Statistical analysis
We defined age cohorts according to participants age on 
1st 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 1st 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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Figure 1 Cumulative coverage for each routine age cohort throughout 5- year vaccination programme. Cohorts are grouped by 
age on 1st September 2013.

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 
1st October to 30th 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 2 Cumulative coverage for each catch- up age cohort throughout 5- year vaccination programme. Cohorts are grouped 
by age on 1st 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 1st 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 
1st 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 

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 
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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.18

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 (£75·60×31 800 + £340×8700 + £1840×2816 = £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 ((£340×8700 + £1840×2816)÷5) 
compares to an estimated cost prior to vaccination for 
herpes zoster hospitalisation of £13 million per year 
across all ages.19 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.4 5 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 8.20 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.21 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.21 22 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.8 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 .23 24A 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 70th and 78th birthday); 
although there are challenges in accurately monitoring 
uptake since this change, it is 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.25 26



12 Andrews N, et al. BMJ Open 2020;10:e037458. doi:10.1136/bmjopen-2020-037458

Open access 

Ta
b

le
 5

 
Im

p
ac

t 
of

 r
ou

tin
e 

an
d

 c
at

ch
- u

p
 h

er
p

es
 z

os
te

r 
va

cc
in

at
io

n 
on

 h
os

p
ita

lis
ed

 h
er

p
es

 z
os

te
r 

b
y 

tim
e 

si
nc

e 
co

ho
rt

s 
w

er
e 

fir
st

 e
lig

ib
le

 fo
r 

va
cc

in
at

io
n

P
er

io
d

A
g

e 
o

n 
1 

S
ep

t 
20

13
 (a

g
e 

w
he

n 
fi

rs
t 

el
ig

ib
le

 f
o

r 
va

cc
in

at
io

n)

A
ve

ra
g

e 
cu

m
ul

at
iv

e 
up

ta
ke

*
E

xp
ec

te
d

 
ev

en
ts

†
O

b
se

rv
ed

 
ev

en
ts

In
ci

d
en

ce
 r

at
e 

ra
ti

o
‡

(9
5%

 C
I)

E
xp

ec
te

d
 

in
ci

d
en

ce
 p

er
 1

0 
00

0 
p

er
so

n-
 ye

ar
s

In
ci

d
en

ce
 

re
d

uc
ti

o
n 

p
er

 1
0 

00
0 

p
er

so
n-

 ye
ar

s
(9

5%
 C

I)

Va
cc

in
e 

ef
fe

ct
iv

en
es

s§
(9

5%
 C

I)

R
ou

tin
e 

co
ho

rt
s

 
 Fi

rs
t 

ye
ar

 a
ft

er
 

va
cc

in
e 

el
ig

ib
ili

ty
66

–7
0 

ye
ar

s
47

%
82

3
68

6
0.

83
 (0

.7
7 

to
 0

.9
0)

2.
94

0.
50

 (0
.3

0 
to

 0
.6

8)
36

%
 (2

2%
 t

o 
49

%
)

(7
0–

71
 y

ea
rs

)

 
 S

ec
on

d
 y

ea
r 

af
te

r 
va

cc
in

e 
el

ig
ib

ili
ty

67
–7

0 
ye

ar
s

64
%

65
8

51
9

0.
78

 (0
.7

2 
to

 0
.8

6)
3.

27
0.

71
 (0

.4
7 

to
 0

.9
2)

34
%

 (2
2%

 t
o 

44
%

)

(7
0–

71
 y

ea
rs

)

 
 Th

ird
 y

ea
r 

af
te

r 
va

cc
in

e 
el

ig
ib

ili
ty

68
–7

0 
ye

ar
s

71
%

53
8

39
5

0.
73

 (0
.6

6 
to

 0
.8

1)
3.

66
0.

99
 (0

.7
1 

to
 1

.2
5)

38
%

 (2
7%

 t
o 

48
%

)

(7
0–

71
 y

ea
rs

)

 
 Fo

ur
th

 y
ea

r 
af

te
r 

va
cc

in
e 

el
ig

ib
ili

ty
69

–7
0 

ye
ar

s
75

%
39

4
31

1
0.

78
 (0

.7
0 

to
 0

.8
7)

4.
10

0.
90

 (0
.5

1 
to

 1
.2

5)
29

%
 (1

7%
 t

o 
40

%
)

(7
0–

71
 y

ea
rs

)

 
 Fi

ft
h 

ye
ar

 a
ft

er
 

va
cc

in
e 

el
ig

ib
ili

ty
70

 y
ea

rs
77

%
20

5
11

6
0.

56
 (0

.4
6 

to
 0

.6
7)

4.
61

2.
04

 (1
.5

2 
to

 2
.4

7)
57

%
 (4

3%
 t

o 
69

%
)

(7
0–

71
 y

ea
rs

)

 
 A

ll 
ye

ar
s 

of
 t

he
 

p
ro

gr
am

m
e

66
–7

0 
ye

ar
s

62
%

26
19

20
27

0.
77

 (0
.7

3 
to

 0
.8

1)
3.

41
0.

78
 (0

.6
5 

to
 0

.9
1)

37
%

 (3
1%

 t
o 

43
%

)

(7
0–

71
 y

ea
rs

)

C
at

ch
- u

p
 c

oh
or

ts

 
 Fi

rs
t 

ye
ar

 a
ft

er
 

va
cc

in
e 

el
ig

ib
ili

ty
74

–7
9 

ye
ar

s
48

%
12

77
97

6
0.

76
 (0

.7
1 

to
 0

.8
1)

6.
26

1.
49

 (1
.1

6 
to

 1
.7

9)
50

%
 (3

9%
 t

o 
60

%
)

(7
8–

80
 y

ea
rs

)

 
 S

ec
on

d
 y

ea
r 

af
te

r 
va

cc
in

e 
el

ig
ib

ili
ty

75
–7

9 
ye

ar
s

62
%

11
36

77
0

0.
67

 (0
.6

3 
to

 0
.7

3)
7.

03
2.

29
 (1

.9
3 

to
 2

.6
3)

52
%

 (4
4%

 t
o 

60
%

)

(7
8–

80
 y

ea
rs

)

 
 Th

ird
 y

ea
r 

af
te

r 
va

cc
in

e 
el

ig
ib

ili
ty

77
–7

9 
ye

ar
s

63
%

96
1

65
6

0.
68

 (0
.6

2 
to

 0
.7

3)
7.

92
2.

57
 (2

.1
2 

to
 2

.9
8)

51
%

 (4
2%

 t
o 

59
%

)

(7
8–

80
 y

ea
rs

)

 
 Fo

ur
th

 y
ea

r 
af

te
r 

va
cc

in
e 

el
ig

ib
ili

ty
78

–7
9 

ye
ar

s
63

%
75

6
55

4
0.

72
 (0

.6
6 

to
 0

.7
9)

9.
00

2.
50

 (1
.9

0 
to

 3
.0

5)
44

%
 (3

4%
 t

o 
54

%
)

(7
8–

80
 y

ea
rs

)

 
 Fi

ft
h 

ye
ar

 a
ft

er
 

va
cc

in
e 

el
ig

ib
ili

ty
79

 y
ea

rs
59

%
25

1
18

0
0.

70
 (0

.6
1 

to
 0

.8
2)

10
.1

7
3.

02
 (1

.8
6 

to
 4

.0
1)

50
%

 (3
1%

 t
o 

66
%

)

(7
9–

80
 y

ea
rs

)

 
 A

ll 
ye

ar
s 

of
 t

he
 

p
ro

gr
am

m
e

74
–7

9 
ye

ar
s

57
%

43
82

31
36

0.
71

 (0
.6

8 
to

 0
.7

4)
7.

36
2.

10
 (1

.8
8 

to
 2

.3
2)

50
%

 (4
5%

 t
o 

55
%

)

(7
8–

80
 y

ea
rs

)

*C
al

cu
la

te
d

 b
y 

ta
ki

ng
 t

he
 m

ea
n 

of
 t

he
 c

um
ul

at
iv

e 
up

ta
ke

 v
al

ue
s 

in
 e

ac
h 

m
on

th
 fr

om
 O

ct
ob

er
 t

o 
S

ep
te

m
b

er
 o

f t
he

 r
el

ev
an

t 
ye

ar
s 

an
d

 c
oh

or
ts

.
†E

xp
ec

te
d

 if
 v

ac
ci

ne
 n

ot
 in

tr
od

uc
ed

; b
as

ed
 o

n 
m

od
el

 r
es

ul
ts

 fo
r 

un
va

cc
in

at
ed

 c
oh

or
ts

.
‡E

st
im

at
ed

 fr
om

 t
he

 P
oi

ss
on

 r
eg

re
ss

io
n 

m
od

el
 w

ith
 a

 q
ua

d
ra

tic
 t

im
e 

tr
en

d
, c

ub
ic

 a
ge

 e
ffe

ct
 a

nd
 t

he
 fa

ct
or

 fo
r 

va
cc

in
e 

el
ig

ib
ili

ty
.

§E
ffe

ct
iv

en
es

s 
re

q
ui

re
d

 t
o 

ge
ne

ra
te

 t
he

 o
b

se
rv

ed
 r

ed
uc

tio
n 

gi
ve

n 
th

e 
im

p
ac

t 
an

d
 c

ov
er

ag
e.



13Andrews N, et al. BMJ Open 2020;10:e037458. doi:10.1136/bmjopen-2020-037458

Open access

Ta
b

le
 6

 
Im

p
ac

t 
of

 r
ou

tin
e 

an
d

 c
at

ch
- u

p
 h

er
p

es
 z

os
te

r 
va

cc
in

at
io

n 
on

 h
os

p
ita

lis
ed

 p
os

th
er

p
et

ic
 n

eu
ra

lg
ia

 b
y 

tim
e 

si
nc

e 
co

ho
rt

s 
w

er
e 

fir
st

 e
lig

ib
le

 fo
r 

va
cc

in
at

io
n

P
er

io
d

A
g

e 
o

n 
1 

S
ep

t 
20

13
 (a

g
e 

w
he

n 
fi

rs
t 

el
ig

ib
le

 f
o

r 
va

cc
in

at
io

n)

A
ve

ra
g

e 
cu

m
ul

at
iv

e 
up

ta
ke

*
E

xp
ec

te
d

 
ev

en
ts

†
O

b
se

rv
ed

 
ev

en
ts

In
ci

d
en

ce
 r

at
e 

ra
ti

o
‡ 

(9
5%

 C
I)

E
xp

ec
te

d
 in

ci
d

en
ce

 
p

er
 1

0 
00

0 
p

er
so

n-
 

ye
ar

s

In
ci

d
en

ce
 

re
d

uc
ti

o
n 

p
er

 1
0 

00
0 

p
er

so
n-

 ye
ar

s 
(9

5%
 C

I)

Va
cc

in
e 

ef
fe

ct
iv

en
es

s§
 

(9
5%

 C
I)

R
ou

tin
e 

co
ho

rt
s

 
 Fi

rs
t 

ye
ar

 a
ft

er
 

va
cc

in
e 

el
ig

ib
ili

ty
66

–7
0 

ye
ar

s
47

%
20

4
15

4
0.

75
 (0

.6
4 

to
 0

.8
8)

0.
73

0.
18

 (0
.0

8 
to

 0
.2

7)
53

%
 (2

5%
 t

o 
77

%
)

(7
0–

71
 y

ea
rs

)

 
 S

ec
on

d
 y

ea
r 

af
te

r 
va

cc
in

e 
el

ig
ib

ili
ty

67
–7

0 
ye

ar
s

64
%

17
0

13
3

0.
78

 (0
.6

5 
to

 0
.9

3)
0.

84
0.

19
 (0

.0
6 

to
 0

.2
9)

34
%

 (1
1%

 t
o 

54
%

)

(7
0–

71
 y

ea
rs

)

 
 Th

ird
 y

ea
r 

af
te

r 
va

cc
in

e 
el

ig
ib

ili
ty

68
–7

0 
ye

ar
s

71
%

14
3

92
0.

64
 (0

.5
2 

to
 0

.7
9)

0.
97

0.
35

 (0
.2

1 
to

 0
.4

7)
51

%
 (3

0%
 t

o 
68

%
)

(7
0–

71
 y

ea
rs

)

 
 Fo

ur
th

 y
ea

r 
af

te
r 

va
cc

in
e 

el
ig

ib
ili

ty
69

–7
0 

ye
ar

s
75

%
10

8
63

0.
58

 (0
.4

5 
to

 0
.7

5)
1.

12
0.

47
 (0

.2
8 

to
 0

.6
2)

56
%

 (3
4%

 t
o 

73
%

)

(7
0–

71
 y

ea
rs

)

 
 Fi

ft
h 

ye
ar

 a
ft

er
 

va
cc

in
e 

el
ig

ib
ili

ty
70

 y
ea

rs
77

%
57

30
0.

52
 (0

.3
6 

to
 0

.7
5)

1.
28

0.
61

 (0
.3

2 
to

 0
.8

2)
62

%
 (3

2%
 t

o 
83

%
)

(7
0–

71
 y

ea
rs

)

 
 A

ll 
ye

ar
s 

of
 t

he
 

p
ro

gr
am

m
e

66
–7

0 
ye

ar
s

62
%

68
2

47
2

0.
69

 (0
.6

2 
to

 0
.7

7)
0.

89
0.

27
 (0

.2
1 

to
 0

.3
3)

50
%

 (3
8%

 t
o 

61
%

)

(7
0–

71
 y

ea
rs

)

C
at

ch
- u

p
 c

oh
or

ts

 
 Fi

rs
t 

ye
ar

 a
ft

er
 

va
cc

in
e 

el
ig

ib
ili

ty
74

–7
9 

ye
ar

s
48

%
34

3
27

4
0.

80
 (0

.7
0 

to
 0

.9
0)

1.
68

0.
34

 (0
.1

6 
to

 0
.5

)
42

%
 (2

0%
 t

o 
62

%
)

(7
8–

80
 y

ea
rs

)

 
 S

ec
on

d
 y

ea
r 

af
te

r 
va

cc
in

e 
el

ig
ib

ili
ty

75
–7

9 
ye

ar
s

62
%

30
3

19
1

0.
63

 (0
.5

4 
to

 0
.7

3)
1.

88
0.

7 
(0

.5
1 

to
 0

.8
6)

60
%

 (4
4%

 t
o 

74
%

)

(7
8–

80
 y

ea
rs

)

 
 Th

ird
 y

ea
r 

af
te

r 
va

cc
in

e 
el

ig
ib

ili
ty

77
–7

9 
ye

ar
s

63
%

25
2

17
6

0.
69

 (0
.5

9 
to

 0
.8

1)
2.

08
0.

63
 (0

.3
9 

to
 0

.8
4)

48
%

 (3
0%

 t
o 

64
%

)

(7
8–

80
 y

ea
rs

)

 
 Fo

ur
th

 y
ea

r 
af

te
r 

va
cc

in
e 

el
ig

ib
ili

ty
78

–7
9 

ye
ar

s
63

%
19

2
14

1
0.

73
 (0

.6
1 

to
 0

.8
7)

2.
28

0.
62

 (0
.3

 t
o 

0.
89

)
43

%
 (2

1%
 t

o 
62

%
)

(7
8–

80
 y

ea
rs

)

 
 Fi

ft
h 

ye
ar

 a
ft

er
 

va
cc

in
e 

el
ig

ib
ili

ty
79

 y
ea

rs
59

%
60

38
0.

62
 (0

.4
5 

to
 0

.8
6)

2.
45

0.
93

 (0
.3

4 
to

 1
.3

5)
64

%
 (2

4%
 t

o 
93

%
)

(7
9–

80
 y

ea
rs

)

 
 A

ll 
ye

ar
s 

of
 t

he
 

p
ro

gr
am

m
e

74
–7

9 
ye

ar
s

57
%

11
50

82
0

0.
72

 (0
.6

6 
to

 0
.7

8)
1.

93
0.

55
 (0

.4
3 

to
 0

.6
6)

49
%

 (3
8%

 t
o 

59
%

)

(7
8–

80
 y

ea
rs

)

*C
al

cu
la

te
d

 b
y 

ta
ki

ng
 t

he
 m

ea
n 

of
 t

he
 c

um
ul

at
iv

e 
up

ta
ke

 v
al

ue
s 

in
 e

ac
h 

m
on

th
 fr

om
 O

ct
ob

er
 t

o 
S

ep
te

m
b

er
 o

f t
he

 r
el

ev
an

t 
ye

ar
s 

an
d

 c
oh

or
ts

.
†E

xp
ec

te
d

 if
 v

ac
ci

ne
 n

ot
 in

tr
od

uc
ed

; b
as

ed
 o

n 
m

od
el

 r
es

ul
ts

 fo
r 

un
va

cc
in

at
ed

 c
oh

or
ts

.
‡E

st
im

at
ed

 fr
om

 t
he

 P
oi

ss
on

 r
eg

re
ss

io
n 

m
od

el
 w

ith
 a

 q
ua

d
ra

tic
 t

im
e 

tr
en

d
, c

ub
ic

 a
ge

 e
ffe

ct
, a

nd
 t

he
 fa

ct
or

 fo
r 

va
cc

in
e 

el
ig

ib
ili

ty
.

§E
ffe

ct
iv

en
es

s 
re

q
ui

re
d

 t
o 

ge
ne

ra
te

 t
he

 o
b

se
rv

ed
 r

ed
uc

tio
n 

gi
ve

n 
th

e 
im

p
ac

t 
an

d
 c

ov
er

ag
e.



14 Andrews N, et al. BMJ Open 2020;10:e037458. doi:10.1136/bmjopen-2020-037458

Open access 

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 2018.28 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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