D Original Paper

-/

Evolution of vaccination against serogroup B meningococcus:
what has changed in 5 years?

Maria Vazquez Sanchez?, Cristina Genzor Rios®, David Molina Herranz?, M.2 Violeta Farifia Jara?,
Ménica Lopez Campos’, Carmen Puig Garcia‘, Carmen Vifias Viamonte®, Enrique Llamas Agindez®

Date of online publication:
xx-february-2022

3MIR-Pediatria. Hospital Universitario Miguel Servet. Zaragoza. Espaiia « PEIR Pediatria. Hospital
Universitario Miguel Servet. Zaragoza. Espafia « Pediatra. CS Actur Norte. Zaragoza. Espaiia « %Enfermera
de Pediatria. CS Actur Norte. Zaragoza. Espafia « ®Informatico. Sector | Zaragoza. Espafa.

Maria Vazquez Sanchez:
mvazquezsanc@gmail.com

Introduction: infection by serogroup B meningococcus can cause invasive meningococcal disease, with devel-
opment of sequelae in 20-30% of cases and a mortality of up to 10%.

Material and methods: observational, descriptive and retrospective study of vaccination against serogroup B
meningococcus in the paediatric population of health sector | of Zaragoza between October 2015 and Decem-
ber 2019. We analysed the age at primary vaccination, age group at time of first dose (<3 months, 4-11
months, 12-23 months, 2-9 years, 10-16 years), sex, primary care centre (PCC) and number of received doses.

Results: 11 776 patients were vaccinated, of who 51.6% were male. The mean age at initiation of vaccination
was 5.0 + 4.4 years, and they received a mean of 2.2 + 0.6 doses. The distribution of vaccinated patients by PCC
was heterogeneous, with a difference of 17.8% between the centre with the most vaccinated patients and the
centre with the least. Of all patients, 0.7% received the first dose in 2015, 23.8% in 2016, 38% in 2017, 26.7%
in 2018 and 10.8% in 2019. Twelve percent were aged 3 months or less when they received the first dose,
11.5% 4-11 months, 6.7% 12-23 months, 50.4% 2-9 years and 19.5% 10-16 years, with differences based on
the date of the first dose (p = 0.000). The highest frequency of overall vaccination corresponded to 2017
(12.2%), although in children under 2 years it was higher in 2018 (42.1%) and in children aged 2-9 years and
adolescents it was highestin 2017: 15.8% and 5.4%, respectively. The cumulative frequency of vaccination was
32.5% in the overall sample and 133.5% in the group aged less than 2 years.

Conclusions: although we found promising cumulative vaccination rates, there were numerous differences in
vaccination between age groups and PCCs, which is why publicly funded routine vaccination against menin-
gococcus B is worth contemplating.
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Introduccion: la infeccion por meningococo del serogrupo B puede provocar enfermedad meningocécica inva-
siva, con un 20-30% de secuelas y hasta un 10% de mortalidad.

Material y métodos: estudio observacional, descriptivo y retrospectivo de vacunacion frente al meningococo
del serogrupo B en la poblacion pediatrica del Sector | de Zaragoza desde octubre de 2015 hasta diciembre de
2019. Se estudio: edad de inicio de la vacunacion, edad a la fecha de la primera dosis (<3 meses, 4-11 meses,
12-23 meses, 2-9 afios, 10-16 afios), sexo, centro de salud (CS) y niimero de dosis recibidas.

Resultados: se vacun6 a 11 776 pacientes, de los cuales un 51,6% fueron varones. Presentaron una edad media
de inicio de vacunacion a los 5,0 + 4,4 afios y 2,2 + 0,6 dosis recibidas. La distribucion del total de vacunados
fue muy variada, con una diferencia del 17,8% entre el CS con mas vacunados y el CS con menos vacunados.
El 0,7% recibieron primera dosis en 2015, el 23,8% en 2016, el 38% en 2017, el 26,7% en 2018 y el 10,8% en
2019. El 12% tenia <3 meses al inicio de la vacunacion, el 11,5% tenia 4-11 meses, el 6,7% tenia 12-23 meses,
el 50,4% 2-9 afios y el 19,5% 10-16 afios, existiendo diferencias en relacion con la fecha de primera dosis
(p=0,000). El 2017 cuenta con mayor incidencia de vacunacion global (12,2%), aunque en lactantes fue supe-
rior en 2018 (42,1%) y en los grupos de 2-9 afos y adolescentes en 2017: el 15,8 y el 5,4% respectivamente. La
incidencia global acumulada fue 32,5%, siendo en lactantes de 133,5%.

Conclusiones: a pesar de las prometedoras cifras de incidencia acumulada, encontramos numerosas diferen-
cias de vacunacion entre grupos de edad y CS, por lo que resulta interesante la vacunacién sistematica y finan-
ciada de meningococo B.
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INTRODUCTION

Meningococcal disease is caused by the bacterium
Neisseria meningitidis, a gram-negative aerobic
diplococcus for which humans are the reservoir.
Twelve serogroups of this pathogen have been de-
scribed, the most relevant of which are: A, B, C, W,
X, Y. Infection by this pathogen can cause invasive
meningococcal disease (IMD) in the form of men-
ingitis and/or sepsis, with sequelae in 20-30% of
cases and a mortality of up to 10%.*7

In Spain and Europe, the estimated incidence of
IMD is of 0.3/100 000 inhabitants and 0.2 to
14/100 000 inhabitants, respectively, with a pre-
dominance of serogroup B. This may be partly due
to routine vaccination against serogroup C. The
infection rate varies depending on age, and this is
the leading cause of bacterial meningitis in chil-
dren, chiefly before age 2 or 3 years.>*

The first vaccine against serogroup B (4CmenB,
Bexsero) was authorised on January 14, 2013 after
a positive review by the European Medicines Agen-
cy. Subsequently, regulatory agencies at the na-
tional level had the authority concerning its poten-
tial inclusion in the immunization schedule. The
United Kingdom was one of the first countries to
include it, in March 2014, with a 2 + 1 vaccination
series.?

In Spain, the 4CmenB vaccine has been officially
available since August 13, 2014 in hospital phar-
macies and since 2015 in community pharmacies
asavaccine thatis not funded by the public health
system for the general population, except for Cas-
tillay Ledn and Canary Islands, where it is publicly
funded.>? At present, 2 vaccines against serogroup
B are commercially available in Spain: Bexsero, au-
thorised for use from age 2 months, and Trumem-
ba, authorise from age 10 years.*

Objectives: 1) to assess meningococcal B vaccina-
tion coverage from the time it started being dis-
tributed in Spain through December 2019, before
the start of the SARS-CoV-2 pandemic, through a
study conducted in Zaragoza; 2) to assess differ-
ences in vaccination between age groups and 3) to
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study possible differences in vaccination frequen-
cy between primary care centres (PCCs).

MATERIAL AND METHODS

We conducted a retrospective, observational and
study through the collection of data on paediatric
patients (up to age 16 years) vaccinated against
serogroup B meningococcus (MenB) in health sec-
tor | of Zaragoza from October 2015 to December
2019. We coded the 13 PCCs included in sector | of
Zaragoza as letters A through M in succession.

The final sample comprised a total of 11 776 pa-
tients. For each patient, we collected information on
the following variables: date of birth, age at start of
vaccination, age group at time of first dose (<3 me-
ses, 4-11 months, 12-23 months, 2-9 years, 10-16
years), sex, PCC and number of received doses.

We collected the data and performed the statistical
analysis using the software IBM SPSS Statistics 20
for Windows. We expressed the results using meas-
ures of central tendency (mean) and of dispersion
(standard deviation). We used different statistical
tests based on the type of variable under study. We
considered results corresponding to a p-value of
less than 0.05 statistically significant. The original
research project for the study was approved by the
Clinical Research Ethics Committee of Aragon.

RESULTS

The study included 11 776 patients vaccinated be-
tween 2015 and 2019 with a mean age at the time
they received the first dose of vaccine of 5.0 + 4.4
years. Of the total patients, 51.6% were male and
48.5% female. They received a mean of 2.1 £ 0.6
vaccine doses. Eighteen percent of the total vacci-
nated patients were managed in primary care cen-
tre “F” (PCC F), followed by PCC J, which accounted
for13.2% of the vaccinated. Primary care centres G,
E and K had the fewest vaccinated patients, corre-
sponding to 0.3%, 1.6% and 1.7% of the total, re-
spectively. Figure 1 shows the distribution of pa-
tients by PCC.
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Of all vaccinated patients, 0.7% received the first
dosein 2015,23.8%in 2016,38%in 2017,26.7% in
2018 and 10.8% in 2019. As concerns age at the
time of administration of the first dose, 12.0%
were aged 3 months or less, 11.5% 4 to 11 months,
6.7% 12 to 23 months, 50.4% 2 to 9 years and
19.5% 10 to 16 years. Thus, 30.2% of patients start-
ed vaccination before age 2 years. Table 1 and Figu-
re 2 show the differences between age groups in
the timing of the first vaccine dose (p = 0.000). We
found that as time went by, the relative frequency
of vaccination in infants aged less than 1 year has
increased, on account of both more frequent vac-
cination in infants and less frequent vaccination in
children aged 2 to 9 years and adolescents, differ-
ences that became most marked in 2018 and
2019.

Table 2 presents the temporal trends in the vacci-
nation rate per age group in this 5-year period. The

vaccination rate in children under 2 years (<24
months) was highest in 2018 (42.1%), followed by
2019 (36.7%), 2017 (33%), 2016 (20.9%) and 2015
(0.9%). In the 2-9 years group, the frequency of pri-
mary vaccination was highest in 2017 (15.8%), fol-
lowed by 2016 (10.3%), 2018 (8.1%), 2019 (1.5%)
and 2015 (0.2%). Lastly, the rate in adolescents
aged 10to 16 years was also higherin 2017 (5.4%),
compared to 2018 (4.7%), 2016 (2.2%), 2019 (1.0%)
and 2015 (0.1%). We found the highest overall vac-
cination rate in 2017 (12.2% of the total). The cu-
mulative frequency of vaccination in this health
sector in the 5-year period was 32.5% and was
highest in the group aged less than 2 years
(133.5%) compared to children aged 2-9 years
(35.9%) and adolescents (13.3%).

We found significant differences in the mean age at
administration of the first dose between PCCs (mean
agerange, 3.5+3.9t06.1 £ 4.9 years; p=0.000). The

Figure 1. Distribution of total patients vaccinated against MenB by primary care centre in health sector | of Zaragoza
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Table 1. Year of vaccination against serogroup B meningococcus by age group

Age group
<3 months | 4-11 months | 12-23 months | 2-9years | 10-16 years Total
Date of dose | 2015 | Count 6 13 9 42 12 82

% in year 7.3% 15.9% 11.0% 51.2% 14.6% 100.0%

% in age group 0.4% 1.0% 11% 0.7% 0.5% 0.7%

2016 | Count 101 266 270 1792 378 2807
% in year 3.6% 9.5% 9.6% 63.8% 13.5% 100.0%

% in age group 72% 19.7% 34.2% 30.2% 16.5% 23.8%

2017 | Count 185 443 306 2625 921 4480
% in year 41% 9.9% 6.8% 58.6% 20.6% 100.0%

% in age group 13.1% 32.8% 38.7% 44.3% 40.1% 38.0%

2018 | Count 474 439 154 1258 815 3140
% in year 15.1% 14.0% 4.9% 40.1% 26.0% 100.0%

% in age group 33.6% 32.5% 19.5% 21.2% 35.5% 26.7%

2019 | Count 646 188 51 214 168 1267
% in year 50.9% 14.8% 4.1% 17.0% 13.2% 100.0%

% in age group 45.8% 13.9% 6.5% 3.6% 7.3% 10.7%
Total Count 1412 1349 790 5931 2294 11776
% in year 12.0% 11.5% 6.7% 50.4% 19.5% 100.0%
% in age group 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Figure 2. Year of vaccination against serogroup B meningococcus by age group d
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<24 months 2-9 years 10-16 years Total
2015 N 3233 18323 16 352 37938
Vaccinated (%) 28(0.9) 42(0.2) 12 (0.1) 82(0.2)
2016 N 3054 17402 16702 37158
Vaccinated (%) 637 (20.9) 1792 (10.3) 378 (2.3) 2807 (7.6)
2017 N 2830 16 589 17183 36 602
Vaccinated (%) 934 (33) 2625 (15.8) 921 (5.4) 4480 (12.2)
2018 N 2536 15578 17518 36 632
Vaccinated (%) 1067 (42.1) 1258(8.1) 815 (4.7) 3140 (8.8)
2019 N 2414 14697 17694 34 805
Vaccinated (%) 885 (36.7) 214 (1.5) 168 (1.0) 1267 (3.6)

age at the first dose also varied depending on the
year of vaccination (5.6 £ 4.2 in 2017 versus 2.6 £
4.5 years in 2019; p = 0.000).

We found a homogeneous sex distribution in rela-
tion tothe mean age (p=0.8), PCC (p = 0.9), date of
the first dose (p = 0.9), number of received doses (p
=0.8) and age group (p = 0.6).

We found significant differences (p = 0.000) in the
analysis of the association between PCCs and age
groups (Figure 3). We found that 24.3% of patients
that started vaccination at age 3 months or young-
er were managed at PCC F (N = 343), as were 19%
of those that received the first dose in adolescence
(10-16 years). Primary care centre G had one of the
smallest paediatric caseloads and a higher relative
frequency of vaccination in the group aged less
than 24 months compared to other centres, as this
age group accounted for 46.6% of total vaccinated
patients in PCC G. Similarly, other centres with
small paediatric caseloads, such as PCCs K, Land M
had high frequencies of vaccination in patients un-
der 2 years (36.6, 34.7 and 33.4%, respectively)
compared to other age groups. In contrast, PCC B
was one of the centres with the highest relative
frequencies of vaccinated adolescents (28.5%)
compared to other age groups.

Last of all, we also found differences in vaccination
rates between PCCs based on the date of vaccina-
tion (p=0.000). In most centres, 2017 was the year
with the highest vaccination rate (Figure 4). Among
the most salient differences, we should highlight
that in PCCE, the highest rate (41.2%) correspond-

ed to patients that started vaccination in 2016,
with the frequency of vaccination decreasing
thereafter, while in PCC M, the rate kept increasing
through year 2019, when 38.2% of the total vacci-
nations started.

DISCUSSION

The study was performed in a significant sample
of the population of Zaragoza: 11 776 paediatric
patients. Among our findings, we ought to high-
light the differences in vaccination between PCCs
throughout these years. The differences in vaccina-
tion rates could be due to multiple factors: the so-
cioeconomic background of the catchment popu-
lation of the centre, the rural or urban setting and
even the level of motivation of health care profes-
sionals.

We found a high cumulative frequency of vaccina-
tion (32.5%), although there were significant dif-
ferences between age groups. The difference in the
cumulative frequency between patients aged less
than 2 years and adolescents was 120.1%, with
more frequent vaccination in the former. We also
found opposite vaccination trends in these 2
groups: while vaccination was increasing in the
group aged less than 2 years, there was a decrease
in the annual vaccination rate in adolescents that
was most marked in 2019. Some of the possible
contributors to the difference between age groups
could be that active promotion of vaccination is
easier in children under 2 years due to their more
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Figure 3. Association between primary care centre and age group in the first vaccine dose
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frequent visits to the PCC and the higher incidence
of IMD in children aged up to 2-3 years compared
to adolescents. Still, adolescents are known to be a
significant group of asymptomatic carriers of the
pathogen. The frequency of nasopharyngeal colo-
nization in this age group is estimated at 50%, re-
sulting in more frequent transmission. In the case
of serogroup C meningococcus, vaccination during
adolescence has been found to decrease the fre-
quency of nasopharyngeal carriage, an aspect that
is currently being studied in relation to vaccination
against serogroup B2

Although at the start of vaccination active out-
reach to promote it was attempted in every paedi-
atric age group, vaccination seems to have de-
creased considerably in older children. Our duty as
paediatricians is to foster adequate communica-
tion with families in every age range to improve
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health literacy and promote vaccination against
MenB.

Bexsero® was introduced in Spain in October 2015
as a vaccine that was not funded by the public
health system for the general population. It is only
publicly funded in patients with properdin or ter-
minal complement pathway deficiency, including
treatment with eculizumab, asplenia, elective
splenectomy or severe spleen dysfunction, sickle
cell anaemia, laboratory staff (technicians and mi-
crobiologists) and patients with a previous history
of IMD*

Although the evolution of vaccination against
MenB in the cohort under study was satisfactory,
vaccination rates could improve with public fund-
ing of the vaccine. The Canary Islands and Castilla
y Ledn are the only autonomous communities in
Spain that fund vaccination against MenB for in-
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Figure 4. Distribution of paediatric patients vaccinated in the 13 primary care centres in health sector | of

Zaragoza, 2015-2019
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fants (Andalusia has just introduced funding in
late 2021). Notwithstanding, the Advisory Com-
mittee on Vaccines of the Asociacién Espafola de
Pediatria (Spanish Association of Pediatrics) rec-
ommends its inclusion in routine immunization
schedules nationwide. On the other hand, some
European countries, such as Andorra, Italy, Ireland,
Lithuania, Portugal, United Kingdom and San
Marino have already included vaccination against
MenB in the publicly funded routine immuniza-
tion schedule.

The United Kingdom introduced routine vaccina-
tion against MenB in 2014 and a 75% decrease in
the incidence of the disease has been observed
after 3 years of vaccination (95% confidence inter-
val [95 Cl]: 64 to 81).° In a region of Quebec (Sague-
nay-Lac-Saint-Jean), vaccination of 83% of the

population aged less than 20 years was initiated in
2014, after which there has been an observed de-
crease in the incidence of the disease of 86% (95
Cl: 2 t0 98).° In Italy, evidence shows a vaccine ef-
fectiveness of 93.6% in Tuscany (95 Cl: 55.4t0 99.1)
and 91% in Veneto (95 Cl: 59.9 to 97.9).” On the
other hand, Australia promotes vaccination of ad-
olescents, and outcomes have been promisingina
cohort of patients aged 16 to 19 years, with a vac-
cination impact of 71% (95 Cl: 15 to 90) and no
new cases of disease among vaccinated individu-
als.8Inthe case of Spain, there has been a decreas-
ing trend in the incidence of IMD caused by MenB
in the past 5 years, although serogroup B contin-
ued to be the most prevalent serogroup in the
2019-2020 season. There were 91 new cases of
MenB that amounted to 35% of all confirmed cas-
es of IMD: 81.2% of cases of IMD in infants under
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1 year, 71.4% of cases in children aged 1-4 years
and 55.5% of cases in youth aged 15-19 years.’
Since cohort studies in other countries have
evinced a high effectiveness and a significant re-
duction in IMD in the vaccinated population, the
introduction of the MenB vaccine in the publicly
funded immunization schedule of Spain is worth
contemplating.

There are limitations to our study that may be rel-
evant for the purpose of future lines of research.
We do not exactly know how the SARS-CoV-2 pan-
demic has affected vaccination against MenB over-
alland in different age groups. On the other hand,
it would be interested to determine the socioeco-
nomic characteristics of each PCC and analyse the
potential impact of factors such as the type of set-
ting (urban/rural), the mean income in the catch-
ment population or the mean frequency of visits.
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