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Summary

Introduction: Type 1 Diabetes Mellitus is a chronic disease of autoimmune etiology that is highly prevalent in childhood. In the last decade, the possibility of the
influence of the Bacillus Calmette-Guérin vaccine, different autoimmune diseases, modification of the immune response, and COVID19 itself of a simple population change

due to immigration.

Objectives: The objective of this work is to study the incidence of Type 1 Diabetes Mellitus in a cohort of children from Euskadi, north of Spain in the last 15 years.

Methods: For the epidemiological study in Euskadi, a comparison of accumulated incidences between vaccinated and unvaccinated population groups was made.

Results: The results of our study were not conclusive, but we believe that it is necessary to continue with long-term studies to eliminate bias.

Introduction

Diabetes Mellitus type 1 (DM-1) is a very common chronic
disease in childhood. It is an autoimmune disease in which T
lymphocytes destroy the beta cells of the pancreas, generating
a decrease in insulin levels. Its incidence in Spain is around 10-
12 cases per 100,000 children under 14 years of age, with two

characteristic age peaks: between 4 and 6 years and between
10 and 14 years [1]. In the specific case of the Basque Country,
its incidence in children under 14 years of age ranges between
9.5 and 16 cases per 100,000 children, being minimum in the
age group of 0-5 years and maximum between 13 years - 14
years. Furthermore, in the pediatric population, no differences
in incidence are found in terms of sex [2].

Citation: Méndez SM, Martin RG, Benito EJ, Serra LC, Serna AG, Diaz AP, et al. Modifying Factors of the Incidence of Type 1 Diabetes Mellitus in Children under 18
Years of Age in Northern Spain in the Last 3 Decades. Int J Sex Reprod Health Care. 2024;7(1):033-039. Available from: https://dx.doi.org/10.17352/ijsrhc.000047



™ PeertechzPublications Inc.

In the last decade, the possibility that the Bacillus Calmette-
Guérin (BCG) vaccine could be an effective alternative for the
treatment of DM-1 through its immunomodulatory action has
been studied. In addition, it is capable of generating changes in
glucose metabolism to ultimately reduce blood glucose levels.

BCG was eliminated from the vaccination schedule of the
Basque Country on January 1, 2013, being the only Spanish
Autonomous Community that used it for all newborns with a
single dose at one month of age. We believe, therefore, that we
have a good scenario to assess whether or not its use influences
the incidence of DM-1.

On the other hand, we suffered the well-known COVID-19
pandemic at the beginning of 2020. There are multiple studies
that have postulated a relationship between this infection and
multiple immunological changes (from reactive thromboses,
SIMPED syndrome, etc.)

Furthermore, we cannot forget that in the last 15 years
(EUSTAT data web https://www.eustat.eus/indice.html) our
region, like the rest of the country, has seen a significant
increase in the population minor of immigrant origin. This
sociocultural change can also lead to other forms of illness and
differences in the prevalence of pathologies that influence the
ethnic origin of people [2].

These authors have published previous comparison data
between fully exposed cohorts and a partially unexposed cohort
in Mendez, et al. [3]in the year 2024. Part of the data used in
this original comes from this work.

Material and methods

We studied the number of new cases of DM-1 in the Basque
Country in children under 19 years of age in the period between
the years 2012 and 2022 (that is, an entire decade after the
withdrawal of the BCG). The study data was provided by the
Department of Public Health and the Department of Health
and Quality Information of the Basque Public Health Service
(named Osakidetza).

Criteria inclusion: new cases debut of DM type 1 and age
below 19 years.

Excluded: others cases of diabetes or ages

The data included, for each year, the total number of new
cases by age range (0 to 19 years) and by sex (male, female).
As well as the distribution by health areas. Likewise, through
the website of the Basque Institute of Statistics (named
EUSTAT) (free access from https://www.eustat.eus/indice.
html) epidemiological information was extracted on the
quantification of the population under 19 years of age in the
Basque Country for each of the years and included in the study.

Using the study data, a descriptive analysis of the sample
was carried out and cumulative incidence calculations (number
of cases/population data from EUSTAT) were made for each of
the years.
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Likewise, EUSTAT and OSAKIDETZA were used to investigate
the incidence of other diseases in the region, immigration rate,
and COVID-19 data [2].

Finally, for data comparison, the mean was calculated and
Student’s t-test was carried out as a statistical test with an
inference of p-value 0.05. The SPSS v19.0 statistical tool was
used by our statistic team from BIOARABA (the local agency of
our hospital).

Results
Results of the descriptive analysis of the study sample

Table 1 shows the population data of people residing < 19
years of age in the Basque Country obtained from the Statistics
Institute of the Basque Government from the withdrawal of the
vaccine in 2012 until a later decade in 2022.

The average population of the cohort of those under 19
years of age throughout the study decade is almost 400,000
individuals for an average population of 2.5 million inhabitants
(16% of the population).

The total number of DM-1 cases that debuted throughout
the region in the last decade was 663 cases. No There are
significant differences (p:0.18) between groups of different
sexes in our population regarding DM-1 debut cases.

Figure 1 is a representation of the one published by the
authors previously [3] showing the start time of the COVID19
pandemic and the relationship with the cumulative incidence
of DM1.

Figure 2 shows the cumulative incidence values of DM-1
in the ten years after the vaccine was withdrawn (2013-2022)
according to whether or not the pediatric population had
received the vaccine. Let us remember that the BCG vaccine
was administered compulsorily to all newborns as a single
dose at one month of age and, therefore, after its withdrawal,
we will find part of the infant population vaccinated and part
unvaccinated.

The average cumulative incidence of DM-1 in the pediatric
population under 19 years of age in the six years prior to
the withdrawal of the vaccine was 13,607 cases per 100,000
children. In the period 2013-2022, after the withdrawal of the
vaccine from the calendar, the average cumulative incidence of
DM-1 in the vaccinated child population was 14.99 cases per
100,000 children compared to an average cumulative incidence
of 10.32 cases per 100,000 unvaccinated children. In this case,
no statistically significant differences were found (p:0.08)
although there is a tendency to increase cases among the
unvaccinated compared to the vaccinated, especially from the
cohort of the year after COVID-19.

Figure 3 shows a linear trend graph to see the evolution of
the accumulated incidence by year associated with COVID-19
cases.

The incidence of cases each year appears quite stable but
with an upward trend since 2018. There is a peak in cases of
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Table 1: Population in the Basque Country during the period studied.

Total person(<19y) 384490 387782 389411 393289 396028 399169 400409 401766 401529 399734 392372
(Men) 197672 199388 200192 202082 203625 205144 205729 206528 206752 206147 201586
(Women) 186818 188394 189219 191207 192403 194025 194680 195238 194777 193587 190786
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Figure 1: Cumulative incidence of DM-1 by year. Green: pre-COVID pandemic, Orange: post-pandemic.
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Figure 2: Accumulative incidence of DM-1 by year according to vaccination status.
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Figure 3: Linear trend of evolution of cumulative incidence by year (blue) compared to COVID19 cases in children under 18 years of age (red).
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type 1 DM after the COVID19 pandemic. The subsequent upward
trend is significant.

Regarding the proportion of minors of foreign origin in
Euskadi, these have also increased in recent years, reaching
an average of 16% in recent years (Figure 4). The distribution
is asymmetric according to territories, with a more specific
weight in the capitals and some rural areas (Figure 5).

The increase in the number of minors of foreign origin or
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whose parents are foreign has shown a constant increase in
recent years (Figure 6).

Most of the foreign community come from territories
where the prevalence of infectious diseases such as TB is
higher (native TB territories), such as areas of the Middle East,
Maghreb, or Latin American countries (Figure 7). In addition to
the epidemiological factors of these countries of origin, there
are also genetic factors that can explain a higher rate of DM-1
in these groups (1,2).
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Figure 4: Linear trend of evolution of immigration by years. Eustat.
Blue: Immigration flow, and Yellow: Emigration flow.
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Figure 5: The distribution of minors of foreign origin in Euskadi. Eustat. Total Immigration population (on %) from total population.
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Figure 6: Evolution of population of foreign origin. Eustat.
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Discussion

The BCG vaccine was first synthesized in 1921 from a strain
of Mycobacterium bovis. It is a live attenuated vaccine that is
used, primarily, to protect against tuberculosis [4].

Traditionally, it has been considered that the mechanism
by which vaccines are capable of generating a lasting immune
response is through adaptive immunity. However, there is
increasing evidence of the existence of immunological memory
in innate immunity. In this sense, it is postulated that every
time innate immune cells are exposed to an antigen, they are
“trained” for subsequent exposures to said antigen. Therefore,
this type of immunological memory is called trained immunity
(5,6].

It has been observed that thanks to trained immunity, the
BCG vaccine could prevent infections caused by pathogens
not related to tuberculosis that are responsible for neonatal
sepsis or lower airway infections in childhood. Likewise, there
are currently two studies in development that seek protection
against infection by the new SARS-CoV2 coronavirus with
the BCG vaccine. But its use is also being investigated for the
treatment or prevention of other infectious processes, but also
autoimmune, allergic, or oncological processes, although with
very different results [7,8].

In tuberculosis infection, the innate immune response
plays a very important role as it is the first line of defense
against infection [9-11]. Thus, macrophages have a
functional duality: on the one hand, they are responsible for
phagocytosing mycobacteria; and, on the other hand, they
present the protein antigens resulting from phagocytosis
to the T lymphocytes. These lymphocytes are responsible
for producing different substances, such as TNF-alpha,
which activate the granulomatous inflammatory response
to prevent the progression of the infection [12]. Based on the
pathophysiological mechanism of tuberculosis infection, we
can assume that the BCG vaccine is also capable of stimulating
the production of TNF without being toxic to the body. This
fact opens the door to the possibility of using BCG against the
treatment of DM-1.

A study carried out by Faustman, et al. (2012) demonstrates
that the BCG vaccine administered repeatedly in small doses
selectively decreases autoimmune T lymphocyte populations
and, in addition, they observe an increase in C-peptide levels.
(13-15].

Infection with Mycobacterium tuberculosis has been
observed to be more frequent in some age populations,
especially in some countries with a higher incidence [16], where
either there is no vaccination or exposure to BCG is early [17].
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These countries (Maghreb, Africa, Asia) are the main origin of
people emigrating to Europe in general and Spain in particular.
Therefore, the prevalence of BCG carriers and/or patients is
much higher in these groups than in the native population [18].

The incidence of TB in the immigrant population is so high
that the Basque Country has modified its non-vaccination
pattern in favor of vaccination and active detection of the
disease in immigrant people [19].

After the COVID19 pandemic, several authors have
shown the possible relationship with an increase not only in
autoimmune diseases in general but in DM-1 in particular [20].
It has been postulated an increase in autoimmune activity after
COVID19 infection [21], a delay in diagnosis, an increase in the
prevalence of ketoacidosis [22,23], and other causes yet to be
determined.

On the other hand, the relationship between geographical
origin and greater or lesser prevalence of diseases, including
DM-1 [24], is known, as well as the socioeconomic conditions
and origin of population groups, including pediatrics [25], have
an influence on the prevalence of different diseases. Euskadi
is not immune to all this and in the last 15 years, the subject
of our study, the number of people and children from diverse
origins has increased (EUSTAT). This may contribute to a bias
when interpreting population and epidemiological studies.

The incidence of DM-1 in the Basque Country remains low
compared to published population and incidence studies [1,2],
but in our population, there is an upward trend, which is not
statistically significant at the moment. This increase in cases
could be due to various factors to be considered:

* Areal increase in the incidence of cases in the non-BCG
exposed cohort vs. the exposed one. As the unexposed
population within the cohorts has more population
weight, the incidence of cases could increase.

» The effect of a positive bias after the COVID-19 pandemic
[7,8], since this infection could have different effects on
the development and evolution of autoimmune diseases,
including DM-1 itself.

* Population changes experienced in our region in the last
10 years. The immigration of people from other latitudes
is a growing fact in Europe and more significantly in
various regions of Spain. It is known [2,3] that the
prevalence of diseases with an autoimmune nature,
including DM-1, can be influenced by population
changes, associated with the population increase of
ethnic groups with a higher prevalence (due to genetic
and phenotypic bases) of autoimmune diseases. , as is
the case of the Maghreb and Latin American populations.

‘Future directions’ of this research could be:
It is necessary to add more years to our study.
Perhaps studying this situation in other regions of Spain.

To study what happens in other ages as well.

https://www.reprodgroup.us/journals/international-journal-of-sexual-and-reproductive-health-care a

The limitations of our work include other variables that we
did not have information on, such as antibodies, weight, time
from symptoms to debut, severity of debut (pH), and others.
Also, the information on the people who have a debut out of
our region but are from our region (minor report), and others.

Conclusion

The main conclusion of this study is that the BCG vaccine
could have benefits in the control of DM-1thanks to the selective
elimination of the autoimmune T lymphocytes responsible for
the disease and, also, the activation of regulatory T lymphocytes
through epigenetic changes. Likewise, it promotes changes
in carbohydrate metabolism that help control blood glucose
levels.

Similarly, assessing the heterologous effect of BCG, its use
in other autoimmune diseases, and even in allergic, infectious,
and oncological processes could be considered.

However, there are still many questions to be clarified. The
vast majority of studies developed so far do not establish the
number of times it is necessary to vaccinate patients or with
what dose it should be done. It is also not clear how long it
takes for the systemic effect of BCG to be observed in DM-1.

Our study has several limitations. First, we did not apply
any sample size calculation and our study sample may not
be representative. Furthermore, this is a study focused on a
single Autonomous Community and, therefore, the results may
not be extrapolated to other geographical areas. In this sense,
as we mentioned previously, DM-1 in our community has a
maximum incidence between 13 years - 14 years of age and a
minimum of 0 - 5 years. In the second part of the study, the
children who had not received the vaccine were younger than
those who had received it and this could represent a bias when
interpreting the data.

Nor did we control, through the data obtained, the ethnic
origin of the people affected by DM-1, which could influence
the genotypic expression of DM-1 or even having suffered or
been exposed to the native BCG itself.

For all these reasons, we consider that it is necessary to
continue more studies with a larger number of participants,
of different ages, in different geographical areas, and with a
variable duration of the disease. It is important to know exactly
whether BCG could be an effective, safe, and long-lasting
treatment for a chronic disease as prevalent in childhood as
DM-1 [26].
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