Rev Esp Salud Publica. 2021; Vol. 95: March 18" el-5.

www.mscbs.es/resp

Received: March 152021
Accepted: March 15" 2021
Published: March 18" 2021

2"> SEROPREVALENCE STUDY IN SPAIN, 2017-2018

Aurora Limia Sanchez (1), Carmen Olmedo Lucerén (1), Working group of the HCV prevalence study in Spain in 2017-2018 (2).

(1) Vaccination Programme. Health Promotion, Prevention and Quality. General Directorate of Public Health. Ministry of Health. Spain.

(2) Working group of the HCV prevalence study in Spain in 2017-2018:

* Technical Advisory Group for the 2™ Seroprevalence Study in Spain: Ismael Huerta Gonzalez (Comunidad Auténoma del Principado de
Asturias), Luis Garcia Comas (Comunidad de Madrid), Alberto Malvar Pintos (Comunidad Autonoma de Galicia), Jos¢ Maria Arteagoitia Axpe
(Comunidad Auténoma de Pais Vasco), Fernando de Ory Manchon, Josefa Masa Calles.

» Working Group of Spanish Regions for the 2™ Seroprevalence Study in Spain: Virtudes Gallardo Garcia (Comunidad Auténoma de Andalucia),
Juan Pablo Alonso Pérez de Agreda (Comunidad Autonoma de Aragon), Ismael Huerta Gonzélez (Comunidad Auténoma del Principado de
Asturias), Antonia Galmés Truyols (Comunidad Autonoma de las Illes Baleares), Eduardo Garcia-Ramos Alonso (Comunidad Autonoma

de Canarias), Manuel Galan Cuesta (Comunidad Autonoma de Cantabria), Cristina Ruiz Sopefia (Comunidad de Castilla y Leon), Gonzalo
Gutiérrez Avila y Bibiana Puente Rodriguez (Comunidad Auténoma de Castilla-La Mancha), Mireia Jané Checa and Ana Martinez Mateo
(Comunidad Auténoma de Catalufia), José Antonio Lluch Rodrigo (Comunidad Valenciana), Julian Mauro Ramos Aceitero (Comunidad
Auténoma de Extremadura), Alberto Malvar Pintos (Comunidad Autéonoma de Galicia), Luis Garcia Comas (Comunidad de Madrid), Ana
Garcia Fulgueiras (Comunidad Auténoma de la Region de Murcia), Aurelio Barricarte Gurrea and Manuel Garcia Cenoz (Comunidad Foral

de Navarra), Jos¢ Maria Arteagoitia Axpe (Comunidad Autonoma de Pais Vasco), Eva Martinez Ochoa (Comunidad Auténoma de La Rioja),
Francisco Javier Carrillo de Albornoz Piquer (Ciudad de Ceuta), Daniel Castrillejo Pérez (Ciudad de Melilla).

» Working Group for the laboratory analysis of the 2™ Seroprevalence Study in Spain at National Centre for Microbiology (ISCIII):

Julio Véazquez Moreno, Fernando de Ory Manchon, Ana Maria Avellon Calvo, Raquel Abad Torreblanca and Maria Teresa Pérez Olmeda.

« Field work, data recording and statistical analysis for the 2nd Seroprevalence Study in Spain: Demométrica Investigacion de Mercados

y Opinion Publica, S.L.

ABSTRACT

Vaccination programmes are one of the public health
measures that have the greatest impact on reducing the
burden of disease, mortality and associated costs of a lar-
ge number of communicable diseases. The success of va-
ccination is due to the use of highly effective and safe pro-
ducts, but also to well-functioning surveillance systems
and epidemiological studies realised. Seroprevalence
studies or surveys are a powerful assessment tool provi-
ding accurate information on the frequency, distribution
and dynamics of communicable diseases. More than 20
years have passed since the first study was carried out in
Spain, and this second seroprevalence study is essential
to know the impact of vaccination programmes and the
prevalence of immunity of the general population aga-
inst immunopreventable diseases and other diseases of
public health interest. The pathologies included in the
study are: poliomyelitis, diphtheria, tetanus, pertussis,
measles, rubella, mumps, varicella, invasive meningococ-
cal serogroup C disease, hepatitis A, hepatitis B and D,
hepatitis C, hepatitis E and human immunodeficiency vi-
rus (HIV) infection. Despite the current pandemic, this in-
formation can be used by technicians and decision-makers
to adjust existing vaccination programmes and contribute
to improving the health of the population in our country.

Key words: Seroprevalence, Vaccination programs,
Vaccination coverage, Population surveys, Epidemio-
logical surveillance.

Correspondence:

Aurora Limia Sanchez

Ministerio de Sanidad

D.G. de Salud Publica, Calidad e Innovacion

S.G. de Promocion de la Salud y Vigilancia en Salud Publica
Paseo del Prado, 16-18

28014 Madrid, Spain

alimia@mscbs.es

RESUMEN

2° Estudio de Seroprevalencia en Espaiia,
2017-2018.

Los programas de vacunacion son una de las medidas
de Salud Publica con impacto en la disminucion de la car-
ga de enfermedad, mortalidad y los costes asociados de un
gran numero de enfermedades transmisibles. El éxito de
la vacunacion se debe al uso de productos muy efectivos
y seguros, pero también al buen funcionamiento de los
sistemas de vigilancia y a la realizacion de estudios epide-
miologicos. Los estudios o encuestas de seroprevalencia
son una herramienta potente de evaluacion que ofrece in-
formacion precisa de la frecuencia, distribucion y dinami-
ca de las enfermedades transmisibles. Han pasado mas de
veinte afios desde el primer estudio realizado en Espana,
y este segundo estudio de seroprevalencia es fundamen-
tal para conocer el impacto de los programas de vacuna-
cion y la prevalencia de inmunidad de la poblacion gene-
ral frente a las enfermedades inmunoprevenibles y otras
de interés para la Salud Publica. Las patologias incluidas
en el estudio son: poliomielitis, difteria, tétanos, tosferina,
sarampion, rubeola, parotiditis, varicela, enfermedad me-
ningococica invasora por serogrupo C, hepatitis A, hepa-
titis B y D, hepatitis C, hepatitis E e infeccion por virus de
la inmunodeficiencia humana (VIH). A pesar del momen-
to pandémico actual, disponer de esta informacion puede
servir a técnicos y decisores para ajustar los programas de
vacunacion existentes y contribuir a la mejora de la salud
de la poblacién en nuestro pais.

Palabras clave: Seroprevalencia, Programas de vacu-
nacion, Coberturas de vacunacion, Encuestas poblaciona-
les, Vigilancia epidemiologica.

Suggested citation: Limia Sanchez A, Olmedo Luceron C
et al. 2™ Seroprevalence Study in Spain, 2017-2018. Rev Esp
Salud Publica. 2021; 95: March 18" ¢202103059.



Aurora Limia Sanchez et al

RELEVANCE OF THE STUDY

Vaccination programmes are one of the pu-
blic health measures that have had the greatest
impact on reducing the burden of disease, mor-
tality and associated costs of a large number of
communicable diseases, achieving major mi-
lestones in recent decades in the control, elimi-
nation and eradication of some diseases, which
have prevented millions of deaths worldwide®™.

The success of vaccination is due to the use
of highly effective and safe products, but also
to well-functioning surveillance systems and
epidemiological studies. These studies make it
possible to continuously evaluate programmes
and adapt vaccination policy to the reality of
each context by identifying the most suscepti-
ble population groups, anticipating future epi-
demiological scenarios®?,

Seroprevalence studies or surveys are a
powerful assessment tool providing accurate
information on the frequency, distribution and
dynamics of communicable diseases. They are
cross-sectional studies in representative sam-
ples of the population, in which the prevalence
of markers of infection and immune protection
are determined by obtaining a blood sample.
They are particularly useful for understanding
the immune status of immunopreventable di-
seases and others whose surveillance system
is not very reliable or whose epidemiology is
changing, hence the importance of repeating
them periodically in order to detect changes®”
and to apply their results more accurately in de-
cision-making.

More than 20 years have passed since the
first study was carried out in Spain and in this
period of time new vaccines and several modi-
fications in the vaccination schedule have been
introduced®®. For this reason, this second sero-
prevalence study makes a very important con-
tribution to the knowledge of the prevalence of

)

immunity of the general population against im-
munopreventable diseases by providing infor-
mation on the impact of vaccination program-
mes. In addition, other diseases of public health
importance have been included in the study.

The pathologies included in the study are: po-
liomyelitis, diphtheria, tetanus, pertussis, meas-
les, rubella, mumps, varicella, invasive menin-
gococcal serogroup C disease (IMD), hepatitis
A, hepatitis B and D, hepatitis C, hepatitis E and
human immunodeficiency virus (HIV) infection.

Although the results of this study are publis-
hed at a time when the current COVID-19 pan-
demic is in turmoil, they will undoubtedly help
in making decisions on the most appropriate
strategies to be applied to improve the health of
the population.

The full study is available at:

https://www.mscbs.gob.es/profesionales/sa-
ludPublica/prevPromocion/vacunaciones/co-
moTrabajamos/docs/EstudioSeroprevalencia_
EnfermedadesInmunoprevenibles.pdf

METHODS

The 2™ Seroprevalence Study in Spain is a
cross-sectional descriptive observational study,
with a similar design to the study carried out in
1996, in order to allow comparison of the re-
sults. It was conducted in the Spanish resident
population aged 2 to 80 years, using two-sta-
ge cluster sampling, with an initial theoretical
sample size of 10,000 people.

In addition, each person who agreed to parti-
cipate in the study also answered the questions
in a questionnaire specifically designed to as-
certain opinions about vaccination and preven-
tive measures, as well as risk factors, and to
collect various socio-demographic variables of
interest. Furthermore, all participants between
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2 and 30 years of age were asked for their vac-
cination records.

The methodological details of this study
were published in Revista Espafiola de Salud
Pablica® and can be found in:

https://www.mscbs.gob.es/biblioPublic/publi-
caciones/recursos_propios/resp/revista_cdrom/
VOL93/C_ESPECIALES/RS93C _201904021.pdf

RESULTS AND CONCLUSIONS

A total of 10,223 extractions were perfor-
med and 10,073 questionnaires were collected.
Sociodemographic variables, history and expo-
sures of interest, vaccination and disease his-
tory, and knowledge related to health problems
and preventive activities were characterised,
mainly in relation to vaccine-preventable disea-
ses and vaccines. A high percentage of favoura-
ble responses to vaccination and knowledge of
preventive measures were found to be higher in
younger age groups. The vaccination coverage
rates documented in the vaccination booklets
received was high and consistent with the sche-
dules in force according to age groups.

The most relevant findings for each of the di-
seases investigated are shown below:

— Measles: A decline in the population with
protective antibody titres has been observed
from the age group 10-15 years up to 30-39
years (cohorts born between 1978 and 2002),
being more pronounced in the group 20-29
years (born between 1988 and 1997), which
may be due to the loss of serological protec-
tion as time passes since vaccination with the
second MMR dose, possibly due to the absen-
ce of contact with the wild virus. The need for
further medium and long-term vaccination stra-
tegies will need to be assessed in certain popu-
lation groups depending on their likelihood of
exposure.
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— Rubella: Population immunity to rubella vi-
rus is above 95% in all age groups, higher in fe-
males. This shows the maintenance of immuni-
ty conferred by vaccination, even if it was done
in childhood. The high immunity of the popu-
lation ensures the maintenance of rubella elimi-
nation in Spain.

— Mumps: The seroprevalence of antibodies to
mumps is high between 2 and 14 years of age.
Thereafter, immunity begins to decline, increa-
sing in those over 30 years of age. This reflects,
on the one hand, the loss of immunity over time
since vaccination and, on the other hand, the
better persistence of immunity by natural infec-
tion in cohorts born before 1978, although it is
also possible that the use of Rubini strain vac-
cines may have some effect that is difficult to
pinpoint in this study.

— Poliomyelitis: The prevalence of neutrali-
sing antibodies to poliovirus types 1 and 3 is
very high in all age groups, ensuring the level
of susceptible population below the 15% requi-
red to prevent transmission in case of introduc-
tion of these viruses. These results ensure that
the population immunity target is met to contri-
bute to the eradication of polio.

— Diphtheria: The seroprevalence of protecti-
ve diphtheria antibodies increases with age up
to 30 years. It declines significantly thereafter,
probably due to the loss of immunity over time.
Evidence shows that high childhood vaccina-
tion coverage contributes to limiting secondary
transmission and the maintenance of popula-
tion-wide chains of transmission after importa-
tion of cases. Additionally, improving tetanus
vaccination with combined tetanus-diphtheria
(Td) vaccines in the older population may also
contribute to improving diphtheria immunity.

— Tetanus: High prevalence of protecti-
ve levels of tetanus antibodies is observed
in children under 50 years of age, declining
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significantly thereafter, especially after the age
of 60 years. It is necessary to raise awareness,
both among the population and health person-
nel, of the need for vaccination in the elderly,
where a significant proportion of susceptible
people are found.

— Pertussis: Seroprevalence results indicate
that circulation of Bordetella pertussis occurs
in all age groups.

— Varicella: The introduction of the vaccine in
the vaccination schedule is reflected in the in-
crease of antibody seroprevalence in the youn-
gest age group (2-5 years), compared to pre-
vious studies. It is still too early to observe the
effect of childhood vaccination in the other age
groups.

— Invasive meningococcal disease (serogroup C):
The seroprevalence of protective antibodies to
serogroup C IMD is close to 75% in cohorts
that have benefited from routine vaccination in
adolescence (12-16 years of age). In addition,
longer-lasting immunity and greater protection
is shown in these age groups.

— Hepatitis A: A high proportion of suscepti-
ble people is observed in the general population.
However, it is shown that almost 5% of children
aged 2-5 years have immunity that lasts until the
age of 19 years, which is probably acquired af-
ter natural exposure to HAV in early childhood.
This situation of HAV infection in childhood and
increased susceptibility in the adult population
highlights the importance of epidemiological
surveillance in case identification and rapid in-
tervention in outbreaks to limit possible spread.

— Hepatitis B and D: The prevalence of HBV
infection has decreased significantly since the
previous study in 1996. The prevalence of active
HBYV infection and of women carrying HBsAg
is also very low. The prevalence of hepatitis D
in HBsAg carriers is similar to other studies in

our setting. The seroprevalence of anti-HBs an-
tibodies shows two peaks, reflecting the routine
vaccination carried out in Spain, which started
in adolescents and was later shifted to child-
hood. All these results reflect the success of the
hepatitis B vaccination programme.

— Hepatitis C: HCV infection results indicate
that the level of infection prevalence in Spain is
low, especially in terms of prevalence of active
infection. Prevalence is higher in men and in
people born outside Spain. Background records
of blood exposure were frequent. The undiag-
nosed fraction of HCV infection was 14.3% for
the presence of antibodies and 29.4% for acti-
ve infection, although the methodology used to
identify history could overestimate it.

— Hepeatitis E: The results of seroprevalence of
antibodies to hepatitis E virus obtained in this
study are higher than the estimates made so
far in our country. They also suggest ongoing
transmission with increased past exposure and
persistence of antibodies in those who have
been exposed to HEV. The low number of de-
tected cases of acute infection seems to indicate
that HEV infection in our country goes unde-
tected in its subclinical or asymptomatic forms.

— HIV infection: The overall prevalence of
HIV infection obtained in this study is lower
than other estimates. The characteristics of the
population studied, with under-representation
of the most exposed population groups, may
justify obtaining a lower estimate than that of
the general population. The prevalence accor-
ding to age and sex, in addition to the undiag-
nosed fraction, is in the range of other estimates
made in our setting.

In conclusion, this second seroprevalen-
ce study provides valuable information, af-
ter 20 years, on the impact of vaccination pro-
grammes and on the immune status of the
general population against immunopreventable
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diseases and other diseases of major public
health importance. Despite the current pande-
mic, this information can be used by technicians
and decision-makers to adjust existing vaccina-
tion programmes and contribute to improving
the health of the population in our country.
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