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Triangulation of measles vaccination data in the United Kingdom of

Great Britain and Northern Ireland

Michael Edelstein,® Joanne White,* Antoaneta Bukasa,* Vanessa Saliba® & Mary Ramsay?

Objective To illustrate how data triangulation involving routine data sources can optimize data usage and provide insights into vaccine
programme effectiveness by considering measles vaccination and disease incidence data in England.

Methods \We obtained data on measles, mumps and rubella (MMR) vaccine coverage in birth cohorts from 1985 to 2016 from child health
records and adjusted for under-ascertainment and catch-up campaigns. We assumed that the population had no natural immunity and
that vaccine effectiveness was 95% for one dose and 99.75% for two doses. Vaccinations done outside the routine schedule and in people
who entered England after the age of immunization were identified from primary care records. Measles susceptibility was defined as the
percentage of individuals who were notimmune despite all vaccination activities. We triangulated measles susceptibility and incidence data.
Findings Median susceptibility was 4.6% (range: 1.2-9.2). Among cohorts eligible for two MMR vaccine doses, those born between 1998
and 2004 were most susceptible. Measles incidence was highest in these cohorts. Data from primary care and child health records were
comparable for cohorts after 2000, suggesting that little supplementary vaccination took place. For cohorts before 2000, primary care data
quality was insufficient for accurately estimating coverage.

Conclusion Triangulating routine data on measles vaccination coverage and disease surveillance provided new insights into population
immunity and helped identify vulnerable groups, which was useful for prioritizing public health actions to close gaps in immunity. This
approach could be applied in any country that routinely records vaccine coverage and disease incidence.

Abstracts in G H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

A considerable amount of immunization coverage and sur-
veillance data are available nationally, regionally and glob-
ally.! Often, however, these data could be better used to aid
decision-making on national and subnational immunization
programmes. Particularly where a disease is close to being
eliminated and the remaining few percent of susceptible indi-
viduals are being targeted, the need for accurate data increases
as vaccine coverage increases.” Synthesizing data from two or
more sources (i.e. data triangulation) is a pragmatic approach
to optimizing the use of existing data, thereby improving data
quality and gaining insights into the performance of vaccine
programmes.' In this study, we used the example of measles
in England to illustrate how the triangulation of routine data
sources, namely different sources on coverage of the combined
measles, mumps and rubella (MMR) vaccine and measles
incidence data, can help evaluate data quality and provide
estimates of population immunity, which can be used to
inform a national measles elimination strategy. As these data
sources are available in most settings and for many diseases,
with varying degrees of granularity and quality, our approach
should be broadly replicable.

Measles is a viral infection transmitted by the respiratory
route and one of the most contagious human diseases.’ In 2016,
approximately 90000 deaths were attributable to the disease
globally, down from more than 550 000 in 2000 thanks to the
accelerated roll-out of measles immunization programmes.*
The commitment to eliminate measles (and rubella) is an
important part of global efforts to improve health and reduce
inequality. To achieve and maintain elimination, the World
Health Organization (WHO) recommends that countries
attain 95% coverage with two doses of measles-containing

vaccine by the time children are 5 years of age.” Modelling
suggests that measles can be eliminated in most contexts if
the proportion of children younger than 5 years susceptible
to measles is less than 15% and the proportion of susceptible
individuals aged 5 years and older is less than 5%.°

In England, before measles vaccine was introduced in
1968, 160000 to 800000 cases of measles were notified and
around 100 deaths from acute disease were recorded each
year.” After the combined MMR vaccine was introduced in
1988, coverage rapidly reached 90% and disease incidence fell
to a very low level. In 1994, a large catch-up programme was
undertaken with measles—rubella vaccine and in October 1996,
a second MMR vaccine dose was added.” However, in 1998 a
British doctor published a now-discredited study suggesting a
link between MMR vaccine and autism.® The resulting intense
media interest had a substantial impact on MMR vaccine cov-
erage, which dropped to about 80% in the late 1990s and early
2000s and took many years to recover.’ Since this fall, several
catch-up campaigns have been implemented to address gaps
in population immunity. Measles cases continued to rise and
in 2006, endemic transmission became re-established in the
United Kingdom of Great Britain and Northern Ireland. The
incidence peaked at 3.2 per 100000 population in 2012 and
decreased to 1.0 per 100000 in 2016."° The United Kingdom
is committed to measles elimination and has developed a
national strategy in line with the European Vaccine Action
Plan 2015-2020.""'* Since 2012, coverage for the first MMR
vaccine dose in children aged 24 months has been consistently
over 90%.>'° In 2016 and 2017, coverage for the first dose in
children aged 5 years reached 95% for the first time.” Since
2016, imported cases of measles have led to several outbreaks,
with some limited spread in the population, particularly
among individuals who missed the MMR vaccine when they
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were younger and in undervaccinated
communities."” Overall, the incidence of
measles in England quadrupled between
2017 and 2018."

Routine coverage and
surveillance data in England

Vaccine coverage in England is esti-
mated by two methods. The first uses
data from local Child Health Informa-
tion Systems, which provide data to the
cover of vaccination evaluated rapidly
(COVER) programme.'” The second
involves an online platform called
ImmForm that automatically extracts
immunization data from approximately
95% of primary care facilities (i.e. gener-
al practices).'* The COVER programme
is designed to collect data on coverage
by specific target ages (i.e. by children’s
second and fifth birthdays) and because
it includes the entire population eligible
for vaccination, provides the most ac-
curate estimates of coverage at the time
of data collection. As coverage is not
routinely assessed again, COVER data
will not accurately reflect the current
status of a given birth cohort many years
later. Vaccines given at an older age may
not be recorded and neither the numera-
tor nor denominator in the coverage
calculation will include individuals
who arrived in England after their fifth
birthday. Nevertheless, COVER data are
used for reporting to WHO on the WHO
and United Nations Children's Fund’s
(UNICEF%) Joint Reporting Form.

By contrast, ImmForm data rep-
resent vaccine coverage recorded by
general practices at the time of data
extraction and include anyone in a
specific birth cohort who was registered
with the practice at that time (i.e. 2017
to 2018 for our study). Consequently,
the data should cover vaccinations
given either through routine vaccination
programmes, during national catch-up
campaigns, opportunistically, or outside
England to any individual of any age.
The accuracy of InmForm data depends
on the quality and completeness of clini-
cal coding at each facility, these charac-
teristics are known to have the greatest
influence on immunization data quality
globally.' In the United Kingdom, clini-
cians are legally required to report sus-
pected measles cases to the public health
services. In addition, national surveil-
lance systems require all suspected cases
to be confirmed by laboratories using
either an immunoglobulin-M antibody

test on a serum or oral fluid specimen or
a polymerase chain reaction technique."

Data triangulation

Data triangulation involves the synthesis
of two or more data sources with the
aim of assisting programme planning
and decision-making. The process can
identify and address limitations in any
single data source or data collection
method. In addition, deeper insights
can be achieved by examining comple-
mentary data and putting them into a
broader context. A recent report from
a WHO-commissioned expert group
on immunization data quality recom-
mended that data triangulation should
become the default approach to data
analysis and use in its Expanded Pro-
gramme on Immunization.’

The aim of our study was to use
the example of measles elimination
in England to demonstrate how data
sources that are routinely available as
part of the Expanded Programme on
Immunization can be synthesized to
improve vaccination data quality and to
generate new information, for example
on measles susceptibility and gaps in
immunity, that can help guide decision-
making on vaccine policy.

Methods

In calculating the proportion of the Eng-
lish population susceptible to measles,
we assumed a vaccine effectiveness of
95% for one MMR vaccine dose and
99.75% for two doses.”"*’ In addition,
we assumed there was no natural im-
munity because the level of circulating
disease in the country over the past
30 years was low.

To estimate coverage of routine
immunization for each birth cohort
between the year from April 1985 to
March 1986 (i.e. 1985-1986) and the
year from April 2015 to March 2016
(i.e. 2015-2016), we used COVER data
on the first and second MMR vaccine
doses. Data collected at children’s fifth
birthdays were generally available for
birth cohorts from 1992-1993 until
2012-2013. We used data collected at the
second birthday for individuals in birth
cohorts after 2012-2013, who were too
young during our study period to have
had coverage of two doses assessed at
5 years of age, and for individuals in
birth cohorts before 1992-1993, who
were born before the second dose was
included in the vaccination schedule. We
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applied a 50% coverage underestimate
correction factor to COVER estimates.
This percentage was based on a study
that examined the extent of underes-
timation by checking the vaccination
status of individuals not recorded as
vaccinated in Child Health Information
Systems.”’ Further, to consider the pos-
sibility that the 50% correction factor
was too high, we examined the effect of
a 25% correction factor in a sensitivity
analysis.

Several birth cohorts included in
the study were eligible for supplemen-
tary immunization in national catch-up
campaigns (Table 1). Coverage data have
been published for the 1994 and 2013
campaigns;*"** for other campaigns,
we used the best estimates from Public
Health England (unpublished data).
Fig. 1 describes how we determined the
level of protection from measles among
cohorts that were eligible for participa-
tion in catch-up campaigns. To ascertain
the level of opportunistic vaccination
after the routine vaccination age and
outside of catch-up campaigns, we tri-
angulated vaccine coverage data from
the COVER programme (i.e. routine
vaccination data only) with data from
ImmForm, which potentially captures
any vaccinations given up to the time
of data extraction.

For each birth cohort, we calculated
susceptibility (S) to measles, which was
defined as the percentage of individuals
in the birth cohort who had not been
vaccinated or who were probably not
immune despite routine, supplementary
or opportunistic vaccination, using the
equation:

$=100-[(X-0.9975)+(Y -0.95)]
1

Where X is the percentage of birth
cohort who received >2 vaccine doses
and Y is the percentage of birth cohort
who received 1 dose. Then, using the
size of the population in each age band
in 2017 obtained from the Office of
National Statistics,” we calculated the
number of susceptible individuals in
the population and overall population
susceptibility. Susceptibility in each
birth cohort was compared to the target
immunity level required to keep the
reproductive number (R,) below one
and, therefore, interrupt transmission
in the population (R, is the number of
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4 Adjusted vaccine coverage was calculated using a 50% coverage underestimate correction factor: for example, if the estimated proportion of the cohort not covered by vaccination was 8%, 4% (i.e. 50% of 8%) was added to the unadjusted

coverage.

¢ The susceptibility calculation took into account both routine and catch-up vaccination, as described in the methods.

" The immunity level was regarded as sufficient to interrupt measles transmission when the reproductive number (R,) was under 1, which corresponded to an immunity level over 85% in children aged under 4 years and over 95% in those aged

5 years and over.
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additional cases each disease case gener-
ates in a susceptible population; if R < 1,
transmission will not carry on).® Table 1
shows whether each cohort achieved this
target or not. To further validate our
susceptibility estimates, we compared
the age-specific incidence of laboratory-
confirmed cases of measles by year of
diagnosis (restricted to cases with an
onset between 2010 and 2018) with
age-specific susceptibility. We focused
on age-specific incidence and suscep-
tibility rather than on annual incidence
to identify reported cases that occurred
in birth cohorts eligible for vaccination
and to help us discover underprotected
groups that could be targeted by practi-
cal changes to vaccination programmes
(for example, by identifying appropriate
age groups for a catch-up campaign).
All susceptibility calculations were
performed using Microsoft Excel (Mi-
crosoft Corporation, Redmond, United
States of America). All coverage and
surveillance data were collected through
national routine surveillance systems
and the study was conducted using ag-
gregated data as part of routine surveil-
lance activities. No specific funding or
formal ethical approval was required.

Results

Table 1 shows coverage of the first and
second MMR vaccine doses in birth
cohorts between 1985-1986 and 2015-
2016. The small differences between
COVER and ImmForm estimates for
birth cohorts between 2000-2001 and
2012-2013 (Fig. 2; ImmForm data at the
children’s fifth birthday were not avail-
able after this date) suggest that little op-
portunistic vaccination took place after
routine immunization and that no large
groups of unvaccinated foreign-born
children were registered with general
practices in England. Since the quality
of primary care data (i.e. ImmForm
data) was low for birth cohorts before
2000-2001, coverage estimates were
uncertain (Fig. 2).

Overall, measles susceptibility
among people born between 1985 and
2016 was 4.6% (range: 1.2-9.2), which
corresponds to 975920 individuals in
these birth cohorts in 2019 (Table 1).
Of individuals who were eligible for the
second MMR vaccine dose from October
1996 onwards, those born between 1998
and 2004 were in birth cohorts classified
as not having a sufficiently high level of
immunity to prevent measles transmis-
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Fig. 1. Flowchart for determining level of protection from measles in birth cohorts, England, 1985-2016

Birth cohort eligible for catch-up campaign

v

v

Received MMRI

v v

Received MMR2 Did not receive MMR2

Received catch-up dose®

v v

Did not receive second
catch-up dose®

Received second
catch-up dose®

Received second
catch-up dose®

Received catch-up dose

Did not receive catch-up dose?

v

v

Received second
catch-up dose®

Did not receive second
catch-up dose®

Level of protection (%)
=0

195

[199.75

MMRT: first dose of measles, mumps and rubella vaccine; MMR2: second dose of measles, mumps and rubella vaccine.
¢ For birth cohorts eligible for one catch-up campaign.
® For birth cohorts eligible for more than one catch-up campaign.

sion (Table 1). Surveillance data on mea-
sles cases confirmed that, among birth
cohorts eligible for full vaccination, the
incidence was highest in these cohorts
(Fig. 3). Likewise, birth cohorts between
1989-1990 and 1991-1992 did not ap-
pear to achieve a sufficiently high level of
immunity. However, high susceptibility
in those cohorts was not matched by high
disease incidence (Fig. 3), which indi-
cates that coverage of the 1996 catch-up
campaign was probably underestimated.
The incidence of disease in individuals
born in 2010 and 2011 was higher than
that in more susceptible individuals born
between 2000 and 2003 (Fig. 3). How-
ever, most cases in those born in 2010
and 2011 occurred before all children in
their birth cohort became eligible for the
first MMR vaccine dose (Fig. 3).

When a coverage underestimate
correction factor of 25% rather than 50%
was applied in the sensitivity analysis,
susceptibility estimates suggested that
no birth cohort between 1989-1990 and
2006-2007 achieved a sufficiently high
level of immunity to prevent measles
transmission. However, this apparently
high susceptibility was not matched by
a high observed disease incidence. Con-
sequently, the correction factor of 50%
was more likely to be correct.

Discussion

Our application of data triangulation to
measles vaccination in England, which

758

considered data on vaccine coverage (in-
cluding supplementary immunization)
in individual birth cohorts and data on
the age-specific incidence of measles,
illustrates that the approach provides
a pragmatic, simple and useful way of
generating and validating disease sus-
ceptibility estimates. The concordance
between data sources we observed for
specific birth cohorts confirmed that
data quality was high in those years,
such information is helpful for evaluat-
ing data-driven targeted vaccination.
In contrast, we found that coverage
and incidence data were discordant for
individuals in birth cohorts between
1989-1990 and 1991-1992, which sug-
gested that one of the two sources was
inaccurate. Discordant findings can
trigger further investigation and lead to
improved data quality.

The use of triangulation also en-
abled us to determine that, despite
good coverage overall, there was a high
proportion of susceptible individuals
among those born between 1998 and
2004 (who were aged between 15 and
22 years in 2019), even after adjusting
for coverage under-ascertainment. This
finding was consistent with disease in-
cidence data, which showed that most
cases and outbreaks in recent years oc-
curred in this age group.” In England,
where vaccine coverage is assessed using
various methods, our synthesis of data
from two different vaccine coverage
sources led to insights into the vaccina-

tion status of the population. This data
synthesis enabled us to estimate the
magnitude of opportunistic vaccination,
as well as evaluate the data quality of
primary care vaccination records. For
example, we found that data quality
was not sufficient to accurately estimate
vaccine coverage among adults born
abroad.

In addition to the limitations in-
herent in both COVER and ImmForm
data, the study had several other limita-
tions. First, coverage data for catch-up
campaigns were less accurate than for
routine immunization. In particular,
data were not collected for the 2008
catch-up campaign (unpublished re-
gional evaluations suggest coverage was
low). Second, a London-only, catch-
up campaign took place in 2004 and
achieved a minimum of 24% coverage
for individuals born between 1985 and
2004.” This campaign was not included
in our study because it was regional.
Consequently, susceptibility in eligible
birth cohorts may have been overesti-
mated at the national level. Third, cover-
age in national catch-up campaigns was
assumed to be the same in all areas and
eligible birth cohorts. Fourth, although
95% of general practices contributed to
ImmForm data, the proportion varied
between cohorts. Moreover, only 50%
of practices reported data on cohorts
born before September 1995. However,
as these practices were spread across
the country, coverage estimates for

Bull World Health Organ 201 9;97:754—763' doi: http://dx.doi.org/10.2471/BLT.18.229138
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Fig. 2. Measles vaccine coverage, by birth cohort, England, 1985-2016

MMR catch-up campaign 2013
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Birth cohort

mm Two doses (COVER programme) = One dose (COVER programme) Two doses (ImmForm) One doses (ImmForm)

COVER: cover of vaccination evaluated rapidly (programme); MMR: measles, mumps and rubella; MMR2: second dose of measles, mumps and rubella vaccine; MR:
measles and rubella.

Notes: Estimates from the cover of vaccination evaluated rapidly (COVER) programme up to 1989 include coverage of both the single measles vaccine and the first

measles, mumps and rubella (MMR) vaccine. For the COVER programme, coverage data were collected at the children’s second birthday for those in birth cohorts

after 2012-2013 and before 1992-1993; otherwise data were collected at their fifth birthday. Birth cohorts included individuals born between April in one year

and March in the following year.

these cohorts were unlikely to have
been biased. Fifth, although COVER
data included single-antigen measles
vaccine for birth cohorts between 1985
and 1987, ImmForm data did not. This
discrepancy may explain why estimated
coverage in these birth cohorts was
lower for ImmForm than COVER data
(Fig. 2). Sixth, during the early to mid-
2000s, a small number of parents opted
to have their children vaccinated using
a private, unlicensed, single measles
vaccine.” This vaccine was not included
in either COVER or ImmForm data. A
2007 study involving children born in
2001 and 2002 estimated that use of this
vaccine could have increased coverage
for all measles-containing vaccines by
around 2% in individuals born in the
early 2000s.>

When high-quality census data that
can be linked to age-specific disease
susceptibility estimates are available, the

number of susceptible individuals cur-
rently in the population can be deduce,
thereby enabling the size and timing of
future outbreaks to be modelled. Data
triangulation can improve the accuracy
and precision of coverage estimates,
which is vital in areas where coverage
is high, and increase confidence in
data. In contrast, a recent study that
used incomplete and inaccurate infor-
mation overestimated the number of
susceptible individuals in England by a
factor of 1.8.”7

Our analytical approach involved
only routinely available data sources,
which are not exclusive to the United
Kingdom or other high-income coun-
tries.”® Any country that routinely
records disease incidence and vaccine
coverage could consider a similar ap-
proach for measles and other diseases.
However, the value of the information
produced will depend on the accuracy
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and precision of the data available and
on knowledge of how data quality varies
over time. A comprehensive report on
improving immunization data quality
and use that was recently presented to
WHO?’s Strategic Advisory Group of
Experts on immunization is available
online.! The report provides strategic
guidance on improving data at the
national level. In countries where data
on individual years are not available,
wider age ranges could be considered.
Although the resulting insights would
be less detailed, the analysis would still
be useful for validating coverage and
surveillance data and for identifying sus-
ceptible age groups. Currently, WHO is
planning to publish a framework for, and
guidance on, data triangulation to help
countries routinely adopt the approach.’
One alternative to using routine data
sources is to conduct much costlier and
resource-intensive seroprevalence stud-
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Fig. 3. Measles susceptibility and incidence, by birth cohort, England, 1985-2018
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ies. In England, where the quality of both
coverage and incidence data is relatively
high, the added value of seroprevalence
studies is limited. Current arrangements
rely on residual blood samples from hos-
pitals, which may not be representative
of the general population, particularly
for younger age groups.

Although national estimates of
disease susceptibility can help iden-
tify at-risk birth cohorts, they may not
reflect inequalities at the local level.
In England, vaccine coverage varies
by ethnicity, social deprivation and
geographical location.”” Consequently,
coverage is heterogeneous and the
burden of measles and rubella falls
disproportionately on specific commu-
nities.””*! Herd immunity extends the
benefits of national immunization pro-
grammes to unvaccinated individuals,
thus intrinsically reducing inequalities,

but its impact will depend on local and
overall vaccine coverage and population
mixing patterns. When a large number
of unvaccinated individuals live in close
proximity, their community becomes
vulnerable to outbreaks. Better vaccine
coverage across the whole population
should be accompanied by targeted ef-
forts to assess the risk, specific needs
and characteristics of undervaccinated
communities and, thereby, close any
gaps in immunity.”

In conclusion, triangulating exist-
ing data sources on routine vaccina-
tion coverage and vaccine-preventable
disease surveillance can generate new
insights into a population’s level of im-
munity and help prioritize public health
actions aimed at closing gaps in immu-
nity. Use of this approach in England
helped establish that, despite achieving
high MMR vaccine coverage, measles

susceptibility in particular age cohorts
was sufficiently high to sustain disease
transmission. Nevertheless, susceptibil-
ity in all population subgroups cannot
be estimated using routine data sources
alone. Ad hoc studies are needed for
undervaccinated groups, such as adults
born abroad. Triangulating coverage and
incidence data, in particular, is a useful
way of maximizing the quality of data on
vaccine-preventable diseases and should
be used more widely. Forthcoming guid-
ance from WHO and its partners on the
triangulation of data from the Expanded
Programme on Immunization will help
countries improve data use and quality
and, ultimately, help control vaccine-
preventable diseases. H
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Résumé

Triangulation des données relatives a la vaccination contre la rougeole au Royaume-Uni de Grande-Bretagne et d'Irlande du

Nord

Objectif lllustrer comment la triangulation des données incluant des
sources de données ordinaires peut optimiser I'utilisation des données
et donner une idée de l'efficacité du programme de vaccination en
considérant des données relatives a la vaccination contre la rougeole
et al'incidence de la maladie en Angleterre.

Méthodes Nous avons obtenu des données surla couverture vaccinale
contre la rougeole, les oreillons et la rubéole dans les cohortes de
naissances de 1985 a 2016 a partir des dossiers médicaux des enfants
et nous les avons ajustées en fonction de la sous-détermination et
des campagnes de rattrapage. Nous sommes partis du principe que
la population n'avait pas d'immunité naturelle et que I'efficacité du
vaccin était de 95% pour une dose et de 99,75% pour deux doses. Les
vaccinations pratiquées en dehors du calendrier habituel et chez des
personnes entrées en Angleterre apres I'age de vaccination ont été
identifiées a partir des dossiers relatifs aux soins primaires. La sensibilité
a la rougeole a été définie comme le pourcentage d'individus qui
n'étaient pas immunisés malgré toutes les activités de vaccination. Nous
avons triangulé les données relatives a la sensibilité a la rougeole et a
l'incidence de la rougeole.

Résultats La sensibilité médiane était de 4,6% (étendue: 1,2-9,2).
Parmi les cohortes pouvant bénéficier de deux doses de vaccins ROR,
celles nées entre 1998 et 2004 étaient les plus sensibles. L'incidence
de la rougeole était plus élevée dans ces cohortes. Les données tirées
des dossiers relatifs aux soins primaires et des dossiers médicaux des
enfants étaient comparables pour les cohortes ultérieures a 2000, ce
qui laisse entendre que peu de vaccinations supplémentaires ont été
pratiquées. Dans le cas des cohortes antérieures a 2000, la qualité des
données sur les soins primaires était insuffisante pour permettre une
estimation précise de la couverture.

Conclusion La triangulation des données ordinaires sur la couverture
vaccinale antirougeoleuse et la surveillance de la maladie a jeté une
lumiere nouvelle sur I'immunité de la population et aidé a identifier
les groupes vulnérables, ce qui a permis d'établir I'ordre de priorité des
actions de santé publique destinées a combler les lacunes en matiere
d'immunité. Cette approche pourrait étre appliquée dans tous les pays
quienregistrent systématiquement la couverture vaccinale et l'incidence
de la maladie.

Peslome

TpI/IaHI'yIIFILWIﬂ AaHHbIX 0 BaKUWHaUNN NPOTUB KOpu B CoegnHEHHOM KOpOIIEBCTBe BEJ'II/IKOGPVITaHI/IVI n

CeBepHon UpnaHgun

Lenb lMponnniocTprpoBaTth, Kak TPUAHTYNAUMA OAHHbIX
C nNprmeHeHnemMm CTaHOapPTHbIX NCTOYHUKOB AaHHbIX MOXeT
ONTUMK3NPOBATb NCMOJIb30BaHMeE AaHHbIX 1 MOMOraeT onpenendatb

Havbonee 3bdEKTBHbIE CMOCOOBI peanv3aumnmn nporpammsl
NMPUBUBOK B KOHTEKCTE [JaHHbIX O BaKUWHALWUW OT KOPU U
PACNPOCTPAHEHHOCTI 3360/1EBaHIA B AHIINN.
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MeToabl ABTOPbI PacCMOTPeNn AaHHble 06 OXBaTe BaKUMHOW OT
KopW, KpacHyxu 1 cerHKy (MMR) mnageHLUEeB, POAVBLLMXCA B Mepurog,
€ 1985 no 2016 rof, KOTopble NOMyYeHbl 13 MeANLMHCKMX KapTodek
LleTell, Y CKOPPEKTUPOBAM VX C yU4eTOM HEeJOCTaTOUYHOTO BbIABIEHNS
1N KaMMNaHWi nofguumulaolulern UMMyHMU3aumm. ABTOpbl MCXoamnm
13 NPEANONOKEHNA, UYTO €CTECTBEHHDIA UMMYHUTET B MONYNALMM
OTCYTCTBYET U YTO 3GPEKTUBHOCTb BaKLMHALMW COCTaBnAna 95%
nocfie OAHOKPATHOM A03bl 1 99,75% nocne aByx Ao3. Cnyyau
BaKLMHALMW C HapyLleHrem 0OblYHOro rpaduka 1 BakLMHALMK
WL, NONABWWX B AHIINIO NO3Ke YCTaHOBNEHHOro BO3pacTa
MMMYH13aUNY, MAEHTUOMUMPOBANMCH MO NEPBUYHbBIM MEAVNLIMHCKMM
LoKymeHTam. [oaBepKeHHOCTb 3ab0MeBaHNI0 KOPbIO ONpeaenanacs
KaK MpoLeHTHasa JOoMA 1L, KOTopble He Nprobpent MMMYHWTET,
HEeCMOTPA Ha BakuMHaumio. ABTOPbI MPOBENM TPUAHTYNALMIO
[laHHbBIX N0 YacToTe 3aboneBaHA KOPbIO 1 MOABEPKEHHOCTH STOMY
3aboneBaHwmio.

Pe3ynbTatbl MeaviaHHan nofBepKeHHOCTb 3a001eBaHMI0 COCTaBMa
4,6% (onanaszoH: 1,2-9,2). Cpean KOropT, KOTOPbIM MOfaranochb
Nony4nTb ABE A03bl BakUMHb MMR, Hanbonee noasepeHsi

Michael Edelstein et al.

3aboneBaHuio bbiNM AeTK, PoXxKaEHHbIe B nepuop ¢ 1998 no 2004 rog,
B 3Tux KoropTtax pacnpoCTpaHeHHOCTb KOpW Obifla HamBbICLEN.
[laHHble NEePBUYHDBIX YUPEXAEHWI 30PAaBOOXPAHEHNA U OETCKMUX
MEANLMHCKNX KapT AS1A KOropT nnu, poanswmxca nocne 2000 roaa,
OblM CONOCTABUMbBIMM, UYTO MO3BOMAET NPEeAnoNoXnTb, YTO
JIONOMNHUTENbHAA BaKLMHALWA MOYTN He NpoBoAMAack. [ina KoropT
vy, poavewmxca ao 2000 rofa, kKayecTBO JaHHbIX NEPBUYHbIX
MeIVUMHCKMX AOKYMEHTOB OblIO HEAOCTATOUHBIM 1S TOYHOMO
OonpeaeneHra OxBaTta BakUMHaLMEN.

BbiBog, TpU1aHrynaLws CTaHAAPTHbIX AaHHbIX 06 OXBaTe BaKLMHALMEN
OT KOPW ¥ Haf3ope 3a PacnpoCTPaHEeHHOCTbO 3aboneBaHuA
no3BofiMNa CAenaTb HOBblE BbIBOALI 0O MMMYHHOM CTaTyce
NONYAUMX 1 MOMOTA BbIABUTL MOABEPHKEHHbBIE PUCKY FPYNMbI,
4TO BBINO BaXKHO [15 PACCTAHOBKM NPUOPUTETOB B O6LLIECTBEHHOM
3APAaBOOXPAHEHI C LIENBIO MPWHATVA Mep Mo IMKBIAALIMN NPobenos
B MIMMYHM3aLmK. Takor noaxod NpyMeHnm B ioboli CTpaHe, KoTopan
perynapHo GUKCMpyeT OXBaT HaceneHna BakUMHALMEN 1 YacToTy
BO3HVIKHOBEHWA COOTBETCTBYIOLLMX 3300NEeBaAHMI.

Resumen

Triangulacion de los datos de vacunacion contra el sarampion en el Reino Unido de Gran Bretaiia e Irlanda del Norte

Objetivo llustrar como la triangulacion de datos con fuentes rutinarias
de datos puede optimizar el uso de los mismos y proporcionar
informacién sobre la eficacia de los programas de vacunacion al
considerar la vacunacién contra el sarampion y los datos de incidencia
de la enfermedad en Inglaterra.

Métodos Se obtuvieron datos sobre la cobertura de la vacuna contra el
sarampion, las paperasy la rubéola (SPR) en las cohortes de nacimiento
de 1985 a 2016 a partir de los registros de salud infantil y se ajustaron
para teneren cuenta las campanas de recuperacion y de los errores por la
falta de observaciones. Se asumié que la poblacion no tenfainmunidad
natural y que la efectividad de la vacuna era del 95 % para una dosis y
del 99,75 % para dos dosis. Las vacunas realizadas fuera del horario de
rutina y en personas que ingresaron a Inglaterra después de la edad de
vacunacién fueron identificadas en los registros de atencién primaria. La
susceptibilidad al sarampidn se definid como el porcentaje de individuos
que no eran inmunes a pesar de todas las actividades de vacunacién.
Se triangularon los datos de susceptibilidad e incidencia del sarampidn.

Resultados La mediana de susceptibilidad fue de 4,6 % (rango: 1,2-
9,2). Entre las cohortes elegibles para dos dosis de la vacuna triple viral,
las que nacieron entre 1998 y 2004 fueron las mds susceptibles. La
incidencia de sarampién fue mayor en estas cohortes. Los datos de los
registros de atencién primaria y de salud infantil fueron comparables
para las cohortes después de 2000, lo que sugiere que se realizd muy
poca vacunacion suplementaria. Para las cohortes anteriores a 2000, la
calidad de los datos de atencién primaria fue insuficiente para estimar
con precision la cobertura.

Conclusion La triangulacion de los datos de rutina sobre la cobertura
delavacunacion contra el sarampiony la vigilancia de las enfermedades
proporcioné nueva informacion sobre la inmunidad de la poblacién
y ayudd a identificar a los grupos vulnerables, lo que resulté Util para
establecer prioridades en las medidas de salud publica a fin de subsanar
las deficiencias en materia de inmunidad. Este enfoque podria aplicarse
en cualquier pafs que registre de forma rutinaria la cobertura de la vacuna
y laincidencia de la enfermedad.
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