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STRUCTURED ABSTRACT:

Objetives: The rate of eosinophilic esophagitis (EoE) diagnosis is increasing. This study
aims to determine the incidence of EoOE in the paediatric population residing in
the southwestern Madrid and to analyse whether absolute monthly pollen counts, modified

or not by the principal atmospheric pollutants, are associated with it.

Methods: A cross-sectional study on prospectively recruited patients was designed to
calculate the incidence of EoOE in children aged under 15 years who were diagnosed
between September 2014 and August 2016 in twelve hospitals.

We collected demographic and symptoms data, date of onset of symptoms, date of medical
consultation, date of endoscopic diagnosis of each included patient. Relative risk estimation
was performed to assess the association between the incidence of diagnosis and monthly
pollen counts and levels of atmospheric pollutants. All these models were adjusted for the

number of total patients that underwent endoscopy at first-time.

Results: One hundred forty-eight patients were included. The most frequent symptoms were
abdominal pain [42.57%)], dysphagia [42.57%] and impaction [39-86%]. The median overall
monthly incidence was 1.13 [interquartile rank: 0.97-1.43] cases/100,000 children and the
annual mean was 15.2. The overall analysis of the relationship between incidence and
absolute monthly counts, corrected for the number of first-time endoscopies performed,
revealed no statistically significant association with pollen and air pollutants. There was
a higher frequency of diagnosis during the pollination period of Cupressaceae [Relative Risk
1.647; ClI95% (1.192-2.276) p<0.002] and during February and November (relative risk 1.67;
p<0.01).

Conclusions: This study confirms the high incidence of eosinophilic esophagitis and also
suggest a period of higher incidence of diagnosisin the months of February and

November as well as in the period of high pollination of Cupressaceae.
Keywards: pollen; eosinophilic esophagitis; epidemiology
List of Abbreviation
e Eosinophilic esophagitis (EOE)
e eosinophils per high-powered field (eos/HPF)
e proton pump inhibitors (PPI)
KEY MESSAGE

WHAT IS KNOWN
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e The incidence of eosinophilic esophagitis is increasing in Western countries.

e It is unknown whether a relationship exists between eosinophilic esophagitis
incidence and aeroallergens.

e There is no prospective data on paediatric incidence in our country.

WHAT IS NEW

e The incidence of paediatric eosinophilic esophagitis is higher than in other parts
of our country and in other european countries independently of number of

endoscopies performed.

e This study found no significant association between diagnosis and monthly pollen
counts.

We describe a high incidence of diagnosis during the Cupressaceae pollination period, a
finding not described in previous studies.
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MAIN TEXT:
INTRODUCTION

Eosinophilic esophagitis (EOE) is a chronic local immune-mediated inflammatory
disorder characterized by chronic or recurrent symptoms of esophageal dysfunction and
eosinophilic infiltration of  the esophageal mucosa in which other  causes
of tissue eosinophilia, both local and systemic, must be ruled out (1)(2). The rate of EoE
diagnosis has been noted to be increasing in children in many studies globally (3) (4),
according to geographical area and reference population, with an estimated incidence of
4 cases/100,000 inhabitants/year (5). Navarro P et al (6), in their meta-analysis, described a
greater annual incidence in adults (7,7/100,000 inhabitants) than in children (6.6/100,000).

The role played by aeroallergensin the pathogenesis of EoE is controversial (7) (8)
(9). Experimental studies have supported this hypothesis and observational studies
describe some seasonality in the presentation and exacerbations of the disease
(10). However, other studies and meta-analyses challenge this hypothesis (11). Other
environmental factors influencing the appearance of EOE have been described, such as the
levels of air pollutants (12), but no studies have quantitatively evaluated this relationship to
date. A previous study by our group in the same geographic area also found a weak but
statistically significant association between incidence and absolute annual and monthly
counts during the Platanus spp pollen seasons (13) but without differentiating by period of

pollination or correcting for pollutants.

The objective of this study is to describe the incidence of diagnosis of EOE in the pediatric
population residing in the southwest of the region of Madrid since September 2014 and
August 2016. As a secondary objective, we set out to analyse whether an association exists
with the absolute monthly counts of the most frequent pollens in our environment (Poaceae,
Platanus spp, Cupressaceae, Artemisia, Olea spp), modified or not by the principal
atmospheric pollutants (NO2, 03, PM2,5, PM10) and between periods of high and low

pollination of each one.
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METHODS

A cross-sectional study on prospectively recruited patients was designed to calculate the
incidence of EoOE in children aged under 15 years who were diagnosed between September
2014 and August 2016 in twelve hospitals.

All patients under the age of 15 newly diagnosed with EOE at one of the twelve hospitals
located in the southwest of the region of Madrid with a defined catchment area, between
September 2014 and August 2016 (total time: 24 months) were prospectively included.
Cases were defined in accordance with the criteria established in evidence-based clinical
guidelines on EoE, that is, patients with symptoms of esophageal
dysfunction (heartburn, retrosternal pain, food impaction, gastroesophageal reflux,
abdominal pain, vomiting/regurgitation, dysphagia, refusal to eat, cough, hematemesis) and
infiltration on esophageal biopsy by 15 or more eosinophils per high-powered field
(eos/HPF) independently of response to proton pump inhibitors (PPI) (1) (2).

Patients already diagnosed with other causes of esophageal eosinophilia were excluded, as
were those not residing in the health area studied. This investigation was conducted
according to the principles set forth in the Declaration of Helsinki and the registry supporting
the study was approved on 25 July 2014 by the Clinical Research Ethics Committee of the
Fundacion Jiménez Diaz hospital and it also obtained ethics approval from the remaining

recruiting sites.

The variables collected from each patient were as follows: referring hospital, sex, date of
birth, date of onset of symptons, date of medical consultation, date of endoscopic diagnosis,
age, place of residence, history of atopy and sensitisation of patients to aeroallergens
(Poaceae, Platanus spp, Cupressaceae spp, Artemisia and Olea spp), and symptoms at
diagnosis.

Time length from symptoms onset to the first visit to the specialist was calculated in each
patient, as well as the time elapsed from this visit to the endoscopic exam that led to EoE

diagnosis by median and interquartile rank.

Incidence was calculated as the number of new patients identified for each period of study
(year and month) divided by the overall population under 15 years of age in the study area of
each hospital. Demographic data were obtained from the Institute of Statistics of the
Community of Madrid (available at
http://mwww.madrid.org/iestadis/fijas/estructu/demograficas/padron/estructupcrd.htm). The

incidence rate was also calculated for sex and for individuals younger than 8 year of age and
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those over age 8 years. The number of total and first-time endoscopies carried out in the

participating hospitals was gathered to assess the effect of this variable on incidence.

The Mantel-Haenszel test was performed to assess the existence of statistically significant

differences in annual incidence by age group.

To analyse the relationship between the monthly incidence of EoE diagnosis and absolute
monthly pollen counts, we used Poisson regression or regression negative binomial model in
cases in which the data presented overdispersion to calculate the relative risk and
confidence interval at 95%. All these models were adjusted for the number of total patients
who underwent endoscopy at first-time (first time endoscopies) in order to limit the

potentially confounding effect of the active search for the disease.

The relationship between the monthly incidence of EoE and the number of first-
time endoscopies was performed by calculating the relative risk (RR) (95% confidence

interval and p value <0.05) using Poisson regression.

To study whether the concentration of air pollutants could enhance the risk associated with
the monthly concentration of each pollen (interaction or modification of the effect) regression
model that included the concentration of pollen, the concentration of air pollutant and

one term of interaction between both was used

Absolute monthly counts of the main pollen types in the region of Madrid (Poaceae,
Platanus spp, Cupressaceae spp, Artemisia and Olea spp)were provided by the
Red PalinoCam (available at: https://www.madrid.org/polen). Levels of air pollutants (O3,
NO2, PM2.5, and PM10) were obtained from the Madrid Air Quality Network (available
at https://www.madrid.org/calidaddelaire).

To assess the relative risk of being diagnosed with EOE, negative binomial regression
models were applied based on pollen levels and using the diagnostic period as an indicator
variable, represented in groups of one year. The same calculation was carried out with the
mean of the maximum absolute pollen counts in each pollination period (obtained from the
Technical Document on Public Health, no. 70: “Atmospheric pollen in the Community of
Madrid” available for consultation at http://www.madrid.org/bvirtual/BVCM009130.pdf taking
into account the incidence of cases in each period. The existence of differences
between mean pollen concentrations between both periods was confirmed by Mann-Whitney

test. All calculations were performed using the Stata v.11 statistical program.
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RESULTS

During the study, a total of 148 patients who presented to the participating hospitals were
diagnosed with EoE and were included in the study cohort. The percentage of males was
65.5% [n = 97] (male/female ratio: 1.9/1). The mean age = SD at diagnosis was [9.7+3.52]
years and the median was 10.43 years [Interquartile rank: 7.13-12.66 years]. Of the total of
patients, 48 were under 8 years of age and 100 were age between 8 and 15 years.
The most frequent symptoms at diagnosis were abdominal pain [42.57%; n=63], dysphagia
[42.57%; n=63], and food impaction [39.86%; n=59]. Dysphagia and food impaction were
more frequent in the group of patients aged 8-15 years (p <0.01). Of all the patients
included, 16.89% [n=25] had a history of atopic dermatitis, 23.65% [n=35] food allergy,
30.41% [n=45] asthma, 29.05% [n=43] allergic rhinoconjunctivitis, and 10.81% [n=16] history
of induction of oral tolerance to some food. There were no statistically significant differences
between children aged under 8 years and those 8-15 years of age for these variables. Forty-
eight of the 148 patients included (32.43%) did not present concomitant atopies. Allergen
sensitization studies were not carried out systematically in all patients. Among those who
underwent pollen sensitization tests, IgE sensitization against Poaceae was documented in
53% [43/81], Platanus spp and Olea spp 87.55% [42/48], and Cupressaceae spp in 32.4%

[23/71]. This study was not performed in all the cases that were included.

The period between the subjective onset of symptoms and the first visit to the specialist was
10.13 months [median: 4.17 months; interquartile rank: 1.53-12.66 months] and the mean
time elapsed from the first consultation to the performance of diagnostic endoscopy was

1.84 months [median: 1.07 months; interquartile rank: 0.47-2.03 months].

From September 2014 to August 2015, 1,356 upper endoscopies were carried out, of which
781 were first-time studies. From September 2015 to August 2016, 1,357 endoscopies were
performed, 652 for the first time. The frequency of EoE diagnosis among all first-time

endoscopies was [10.32%].

The monthly incidence (cases/100,000 inhabitants) throughout the study period appear in
Figure 1 by age group and in Figure 2 by sex group. The number of cases per month and as
compared to the reference population by age group are presented in Table 1 and by sex

group in Table 2.

The median overall monthly incidence was 1.13 [interquartiie rank: 0.97-1.43]
cases/100,000 inhabitants under 15 years of age and the mean of annual incidence was
15.2/100,000 individuals under 15years of age [2014-15: 15.22; 2015-16: 15.2]. The
monthly median incidence was 1.3/100.000 inhabitants/month [interquartile rank: 0.75-1.88]
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in the group of children under 8 years of age and 2.05 [interquartile rank: 1.38-2.41] in the
group of patients aged 8-15 years (p=0.016). No relationship was found between the
monthly incidence of EoE and the number of first-time endoscopies [RR = 1.022, 95% CI
0.998-1.047; p = 0.073].

We observed a peak in the incidence of diagnosis in February and November, revealing a
period of high incidence (February and November) and another period of low incidence
(other months). A comparison was made between incidence adjusted for the number of first
time endoscopies for both periods. Using a regression model, a risk ratio of 1.67 (95% CI
1.15 - 2.40) was estimated, according to which there is a 67% greater likelihood of being

diagnosed in this period regardless of the number of endoscopies performed.

There was no statistically significant association between the monthly incidence of disease

and mean pollen counts.

However, comparing the incidence by periods of high and low pollination according to pollen
type, a statistically significant association was observed [RR = 1.647; 95% CI (1.192-2.276);
p=0.002] during the period of pollination of the Cupressaceae (Table 3).In contrast,
a weak but statistically significant association was found between EOE incidence and the
concentration of PM10 and NO2 (Table 4).
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DISCUSSION

This study provides evidence that the incidence of EOE among the population under 15
years of age in our sample (minimum incidence of diagnosis, 15.2/100,000 children under 15
years of agel/year) exceeds that reported in other international (3) and national (14) (15)
series. The clinical presentation, history of allergy, and demographic variables described in
this study resemble data from other reports (1) (16) (17).

Molina-Infante et al describe a progressive increase in incidence from 2007 to 2016, with an
annual incidence in the last year of 13.7/100,000 inhabitants and a mean incidence of
8.09/100,000 inhabitants (14) in their prospective cohort of adult patients in our
country. The prospective study by Arias et al (15) with a population base includes a total of
19 cases under the age of 16 diagnoses between 2006 and 2017, with a mean annual
paediatric incidence of 10.6 cases/100,000 inhabitants. All other published incidence data,
national and international, come from retrospective, population-based studies or endoscopy
registries, which do not take into account the number of first-time endoscopies carried out

and exclude PPI-responsive cases, so they may be underestimated (6) (18) (19) (20).

In our area, a previous retrospective study by our group performed between 2002 and 2013
and which included 254 patients under the age of 15 years using the current diagnostic
criteria without excluding cases with response to PPIs (1) (2) reported a mean incidence of
6.04/100,000 under 15 years/year (12) with a mean annual increase of 19% [RR, 1.19; 95%
Cl, 1.14-1.25; P <0.001] and a maximum in 2013 of 9.68/100,000 children under 15 years.

This series provides new incidence data through a prospective study of the paediatric
population in the same geographic area of Spain. The retrospective series may not have
included all cases, although the cases that were studied were included regardless of their
response to PPI therapy. Therefore, a comparison of the two studies in the same geographic
area confirms a real increase in the incidence of the disease across all age groups; this
increase is not related to the greater number of first-time endoscopies according to data
collected in the present study. The frequency of diagnosis of EoE among children who
underwent upper gastroscopy in this study, 10.32%, was similar to that reported by other
authors (21).

In our study, the incidence of EOE in children younger than 8 years of age was lower than in
the group of individuals aged 8 to 15 years. A previous retrospective study described a lower
incidence in the first [0.55 (0.21-0.89)] compared to the second decade of life [0.95 (0.52—

1.38)] without reaching statistical significance (22). This could be due to a lower real
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incidence of the disease in children younger than 8 years of age or to a lower symptomatic

expression of the disease in this age group, leading to a delay in diagnosis (23).

Data on seasonal diagnosis of EOE and a causal relationship with aeroallergen exposure are
scarce and heterogeneous (9). The absence of data on the time elapsed between the onset
of symptoms and endoscopy makes it difficult to ascertain the onset of the disease and likely
influences seasonal variation (24) (25). It is conceivable that aeroallergen exposure could

increase the histologic EoE activity that preceded endoscopic and clinical changes.

Studies such as those by Moawad et al and Fahey et al support the etiopathogenic
relationship between exposure to aeroallergens and EoE development (26) (27) and suggest
seasonality of the initial EOE diagnosis. The literature contains descriptions of adult cases
who develop EoE after massive exposure to aeroallergens (28). The incidence study by
Molina-Infante et al found no seasonal variations in diagnosis (14), and the same is true for
the prospective incidence by Arias et al (15). However, periods that were considered in both
studies did not attend to pollen periods according to type of aeroallergen and not correlate
with local pollen records. In the retrospective study carried out by our group in the same
geographic area, an association was found between the incidence of EOE in the paediatric
population and the annual pollen counts of Platanus sp (13), though in the study we did not
assess the existence of differences in the incidence according to high and low pollination
periods for each type of pollen. There are no studies to assess whether environmental

pollution could influence this relationship.

Our study describes a period of high incidence of EoE diagnosis (February and November);
this difference was statistically significant with respect to the rest of the months (period of
low incidence). According to this model, regardless of the number of endoscopies performed
in each period, 67% more patients are diagnosed in this high incidence period (RR 1.67%,
95% CI 1.15-2.40; p <0.05). This seasonal pattern has not been previously described in

other publications.

In our study, no statistically significant association was found between the monthly mean
counts of the main pollen types registered and the monthly incidence during the two years of
the study, though we did observe an increased risk of EoE diagnosis during the period of
high pollination of the Cupressaceae (64.7%); this is the first finding of its kind to be

published in the literature.

Therefore, there is insufficient evidence to confirm this causal relationship, although it is
unknown whether the allergens may play a prominent role in a minority of patients (8) (9)

(10) so more studies are required.
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Seasonality in the EoE diagnosis may be influenced by pollen types, lifestyle habits that
determine exposure, geographic area, differences in climate (in temperature and humidity)
and masked by the diagnostic delay during the subclinical phase of the disease, overlapping
of seasonal aeroallergens, and interannual and geographic variations (29). Regarding
environmental air pollutants, there are no published studies that directly assess their
relationship as risk factors associated with the development of EoE (30). In our study, this
effect was significant but weak, so more studies are necessary to assess a possible

pathogenic relationship.

This study has some strengths as its prospective design that includes data of cases of
several hospitals of the same area and provides of exhaustive and trustworthy data of pollen
and pollutants unlike similar studies related with this topic. However, there are limitations too
as its observational design. First, we have studied the possible association between pollen
and environmental pollutants and EoE at the moment of endoscopic diagnosis. We are
aware that it would be more accurate to relate these factors with the time of onset of
symptoms, but this time is not easy to know in practice, as symptoms can be intermittent
and initially non-specific. Some patients from the catchment area might have been
diagnosed with EoE in other centers and so not be included in the study so the incidence
rates that we report could be underestimated. Finally, the study period may have not been
long enough to confirm a statistically significant association with pollen counts and air

pollutants, so more studies are necessary on this topic.

This article is protected by copyright. All rights reserved



CONCLUSIONS

Our study confirms high incidence of EOE inthe paediatric population residing in the
southwest of Madrid, independently of the number of endoscopies carried. We did not find a
statistically significant association between the monthly pollen counts and monthly incidence
of EoE, though our findings do suggest a period of higher incidence of diagnosis in the
months of February and Novemberas well as in the period of high pollination
of Cupressaceae. Well-designed  prospective  studies are needed to confirm
this pathogenic hypothesis.

This article is protected by copyright. All rights reserved



ACKNOWLEDGMENTS

Author

contribution (Clinical Investigators): Authors Working group

on Eosinophilic esophagitis of the “Gastrosuroeste group” in Madrid (People who provided

and cared for study patients and collected data):

Cilleruelo Pascual ML, PhD. Hospital U. Puerta de Hierro, Majadahonda. Madrid,
Spain.

Rayo Fernandez Al, MD. Hospital U. Severo Ochoa, Leganés. Madrid, Spain.
Martinez Escribano B, MD. Hospital U. de Fuenlabrada. Madrid, Spain

Botija Arcos G, MD, Hospital U. Fundacién Hospital de Alcorcén. Madrid, Spain
Barrio Merino A, MD, Hospital U. Fundacién Hospital de Alcorcén. Madrid, Spain
Urruzuno Telleria P, MD, Hospital U. Doce de Octubre, Madrid. Spain

Medina Benitez E, MD, Hospital U. Doce de Octubre, Madrid. Spain

Salcedo Lobato E, MD, Hospital U. Doce de Octubre, Madrid. Spain

Grande Herrero L, MD. Hospital U. de Getafe. Madrid, Spain

Miranda Cid C, MD. Hospital U. Infanta Cristina, Parla. Madrid, Spain

Rodrigo Garcia G, MD. Hospital U. Infanta Cristina, Parla. Madrid, Spain
Herrero Alvarez M, MD. Hospital U. Rey Juan Carlos, Méstoles. Madrid, Spain
Carabafio Aguado I, MD. Hospital U. Rey Juan Carlos, Mdstoles. Madrid, Spain
Lancho Monreal E, MD. Hospital U. de Aranjuez. Madrid, Spain

Romero Hombrebueno N, MD. Hospital U. de Aranjuez. Madrid, Spain

Translation of the document and writing assistance by Oliver Shaw, Fundacion Jiménez

Diaz, Madrid, Spain

Statistic analisis performed by Ignacio Mahillo-Fernandez, Fundacién Jiménez Diaz, Madrid,

Spain

This article is protected by copyright. All rights reserved



Data collected of Aeroallergens provided by Patricia Cervigdn Morales (Red PalinoCam)

This article is protected by copyright. All rights reserved



REFERENCES

1. Lucendo AJ, Molina-Infante J, Arias A et al. Guidelines on eosinophilic esophagitis:
evidence-based statements and recommendations for diagnosis and management in
children and adults. United Eur Gastroenterol J. 2017;5(3):335-358.

2. Gutiérrez Junquera C, Fernandez Fernandez S, Dominguez-Ortega G et al.
Recommendations for the diagnosis and practical management of paediatric
eosinophilic oesophagitis. An Pediatria. 2020 Jun;92(6):376.e1-376.e10.

3. Dellon ES, Hirano I. Epidemiology and Natural History of Eosinophilic Esophagitis.
Gastroenterology 2018;154(2):319-332.e3.

4. Shaheen NJ, Mukkada V, Eichinger CS et al. Natural history of eosinophilic
esophagitis: a systematic review of epidemiology and disease course. Dis
Esophagus Off J Int Soc Dis Esophagus. 2018;31(8).

5. Spergel JM, Dellon ES, Liacouras CA et al. Summary of the updated international
consensus diagnostic criteria for eosinophilic esophagitis: AGREE conference. Ann
Allergy Asthma Immunol 2018; 121(3):281-284

6. Navarro P, Arias A, Arias-Gonzalez A, Laserna-Mendieta EJ, Ruiz-Ponce M,
Lucendo AJ. Systematic review with meta-analysis: the growing incidence and
prevalence of eosinophilic oesophagitis in children and adults in population-based
studies. Aliment Pharmacol Ther. 2019;1-10.

7. Arias A, Pérez-Martinez |, Tenias JM et al. Systematic review with meta-analysis: the
incidence and prevalence of eosinophilic oesophagitis in children and adults in
population-based studies. Aliment Pharmacol Ther. 2016;43(1):3—-15.

8. Arias A, Lucendo AJ. Epidemiology and risk factors for eosinophilic esophagitis:
lessons for clinicians. Expert Rev Gastroenterol Hepatol [Internet]. 2020 Aug 4 [cited
2020 Aug 19]; Available from:
https://www.tandfonline.com/doi/full/10.1080/17474124.2020.1806054

9. Jensen ET, Dellon ES. Enviromental factors and eosinophilic esophagitis. J Allergy
Clin Immunol 2018;142:32-40.

10. Spergel J, Aceves SA. Allergic components of eosinophilic esophagitis. J. Allergy
Clin Immunol 2018;142:1-8.

11. Egan M, Atkins D. What Is the Relationship Between Eosinophilic Esophagitis (EoE)
and Aeroallergens? Implications for Allergen Immunotherapy. Curr Allergy Asthma
Rep [Internet]. 2018 Aug [cited 2018 Aug 12];18(8). Available from:
http://link.springer.com/10.1007/s11882-018-0798-2

12. Lucendo AJ, Arias A, Redondo-Gonzalez O et al. Seasonal distribution of initial

This article is protected by copyright. All rights reserved



diagnosis and clinical recrudescence of eosinophilic esophagitis: a systematic review
and meta-analysis. Allergy. 2015;70(12):1640-50.

13. Dowling PJ, Neuhaus H, Polk BIl. The Role of the Environment in Eosinophilic
Esophagitis. Clin Rev Allergy Immunol 2018;57(3):330-339.

14. La Orden Izquierdo E, Gutiérrez Junquera C, Mabhillo-Fernandez | et al. Increasing
incidence of paediatric eosinophilic esophagitis in the southwestern of the region of
Madrid. J Investig Allergol Clin Immunol 2019;29(1):24-29

15. Molina-Infante J, Gonzalez-Cordero PL, Ferreira-Nossa HC et al. Rising incidence
and prevalence of adult eosinophilic esophagitis in midwestern Spain (2007-2016).
United Eur Gastroenterol J. 2018; 6(1):29-37.

16. Arias A, Lucendo AJ. Incidence and prevalence of eosinophilic oesophagitis increase
continiously in adults and children in Central Spain: A 12-year population-based
study. Dig Liver Dis. 2019 Jan;51(1):55-62.

17.Hoofien A, Dias JA, Malamisura M et al. Pediatric Eosinophilic Esophagitis: Results
of the European Retrospective Pediatric Eosinophilic Esophagitis Registry
(RetroPEER). J Pediatr Gastroenterol Nutr. 2019 Apr;68(4):552-8.

18. Gonzéalez-Cervera J, Arias A, Redondo-Gonzélez O et al. Association between atopic
manifestations and eosinophilic esophagitis: A systematic review and meta-analysis.
Ann Allergy Asthma Immunol Off Publ Am Coll Allergy Asthma Immunol. 2017
May;118(5):582-590.e2.

19. GOmez Torrijos E, Sanchez Miranda P, Donado Palencia P et al. Eosinophilic
esophagitis: Demographic, clinical, endoscopic, histological and allergological
characteristics in children and teenagers in a region of central Spain. J Investig
Allergol Clin Immunol 2017 2017;27(2) : 104-110

20. Castro Jiménez A, Gémez Torrijos E, Garcia Rodriguez R et al. Demographic,
clinical and allergological characteristics of Eosinophilic Esophagitis in a Spanish
central region. Allergol Immunopathol (Madr). 2014 Oct;42(5):407-14.

21. Martin de Carpi J, Gomez Chiari M, Castejon Ponce E et al. [Increasing diagnosis of
eosinophilic esophagitis in Spain]. An Pediatria Barc Spain 2003. 2005
Apr;62(4):333-9.

22.Soon IS, Butzner JD, Kaplan GG et al. Incidence and prevalence of eosinophilic
esophagitis in children. J Pediatr Gastroenterol Nutr. 2013 Jul;57(1):72-80.

23.van Rhijn BD, Verheij J, Smout AJPM et al. Rapidly increasing incidence of
eosinophilic esophagitis in a large cohort. Neurogastroenterol Motil Off J Eur
Gastrointest Motil Soc. 2013;25(1):47-52.e5.

24. Hirano |, Spechler S, Furuta G et al. White Paper AGA: Eosinophilic esophagitis. Clin
Gastroenterol Hepatol 2017; 15(8):1173-1183.

This article is protected by copyright. All rights reserved



25. Atkins D. Aeroallergens in Eosinophilic Esophagitis: Significant Triggers or Noise in
the System? J Pediatr Gastroenterol Nutr. 2016; 64(1):1-2

26.Reed CC, Iglesia EGA, Commins SP et al. Seasonal exacerbation of eosinophilic
esophagitis histologic activity in adults and children implicates role of aeroallergens.
Ann Allergy Asthma Immunol. 2019;122(3):296—301.

27.Moawad FJ, Veerappan GR, Lake JM et al. Correlation between eosinophilic
oesophagitis and aeroallergens. Aliment Pharmacol Ther. 2010;31(4):509-15.

28. Fahey L, Robinson G, Weinberger K et al. Correlation between Aeroallergen Levels
and New Diagnosis of Eosinophilic Esophagitis in NYC. J Pediatr Gastroenterol Nutr.
2016; 64(1):22-25.

29. Wolf WA, Jerath MR, Dellon ES. De-novo onset of eosinophilic esophagitis after
large volume allergen exposures. J Gastrointest Liver Dis JGLD. 2013;22(2):205-8.

30. Jensen ET, Dellon ES. Environmental factors and eosinophilic esophagitis. J Allergy
Clin Immunol. 2018;142(1):32-40.

31. Sénéchal H, Visez N, Charpin D et al. A Review of the Effects of Major Atmospheric
Pollutants on Pollen Grains, Pollen Content, and Allergenicity.
ScientificWorldJournal. 2015;2015:940243.

This article is protected by copyright. All rights reserved



TABLES:

TABLE 1: Number of cases by group of age and month, overall population and

incidence
Month Number of Total population Incidence Incidence
cases (cases/100,000 | (cases/100,000
inhab/month) inhab/year)
<8 8-15 <8 8-15 <8 8-15 <8 8-15
years | years | years years |years | years | years | years
September 2014 2 3 270039 | 264850 | 0.74 1.39
October 2014 1 5 270039 | 264850 | 0.37 2.31
November 2014 6 7 270039 | 264850 | 2.22 3.24
December 2014 3 3 270039 | 264850 | 1.11 1.39
January 2015 4 3 270039 | 264850 | 1.48 1.39
February 2015 4 1 270039 | 264850 | 1.48 0.46 1185 6.04
March 2015 3 5 270039 | 264850 | 1.11 2.31
April 2015 0 3 270039 | 264850 | 0.00 1.39
May 2015 2 4 270039 | 264850 | 0.74 1.85
June 2015 3 4 270039 | 264850 | 1.11 1.85
July 2015 2 1 270039 | 264850 | 0.74 0.46
August 2015 2 3 270039 | 264850 | 0.74 1.39
September 2015 1 2 216133 | 222070 | 0.76 1.35
October 2015 1 4 216133 | 222070 | 1.51 2.25
November 2015 5 7 216133 | 222070 | 2.64 5.40
December 2015 1 6 216133 | 222070 | 2.27 3.15
January 2016 2 3 216133 | 222070 | 1.13 2.25
February 2016 3 10 216133 | 222070 | 3.78 5.85
March 2016 0 4 | 216133 | 222070 | 1.51 | 1.80 19431 2642
April 2016 1 6 216133 | 222070 | 2.27 3.15
May 2016 1 4 216133 | 222070 | 1.51 2.25
June 2016 1 5 216133 | 222070 | 1.89 2.70
July 2016 0 5 216133 | 222070 | 1.89 2.25
August 2016 0 2 216133 | 222070 | 0.76 0.90
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Table 2: Number of cases by group of sex and month, overall population and

incidence
Month Number of Total population Incidence Incidence
cases (cases/100,000 | (cases/100,000
inhab/month) inhab/year)

Boys | Girls Boys Girls Boys | Girls Boys Girls
September 2014 2 3 249255 | 236917 | 0.80 1.27
October 2014 4 2 249255 | 236917 | 1.60 0.84
November 2014 8 5 249255 | 236917 | 3.21 211
December 2014 4 2 249255 | 236917 | 1.60 0.84
January 2015 3 4 249255 | 236917 | 1.20 1.69
February 2015 3 2 249255 | 236917 | 1.20 0.84

19.66 | 10.55
March 2015 6 2 249255 | 236917 | 2.41 0.84
April 2015 1 2 249255 | 236917 | 0.40 0.84
May 2015 6 0 249255 | 236917 | 2.41 0.00
June 2015 6 1 249255 | 236917 | 2.41 0.42
July 2015 2 1 249255 | 236917 | 0.80 0.42
August 2015 4 1 249255 | 236917 | 1.60 0.42
September 2015 2 1 249635 | 237285 | 0.80 0.42
October 2015 5 0 249635 | 237285 | 2.00 0.00
November 2015 8 4 249635 | 237285 | 3.20 1.69
December 2015 4 3 249635 | 237285 | 1.60 1.26

January 2016 2 3 249635 | 237285 | 0.80 1.26 19.23 | 10.96
February 2016 9 4 249635 | 237285 | 3.61 1.69
March 2016 3 1 249635 | 237285 | 1.20 0.42
April 2016 4 3 249635 | 237285 | 1.60 1.26
May 2016 3 2 249635 | 237285 | 1.20 0.84
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June 2016 249635 | 237285 | 1.20 1.26
July 2016 249635 | 237285 | 1.60 0.42
August 2016 249635 | 237285 | 0.40 0.42
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TABLE 3: Comparison of the incidence by periods of high and low pollination

according to pollen type.

Periods RR 95% ClI p
Poaceae (high vs low) 0.828 (0.560 — 1.224) (0.343
Platanus (high vs low) 1.111 (0.773-1.597) 0.569

Cupressaceae (high vs low) 1.647 (1.192 - 2.276) |0.002

Artemisia (high vs low) 1.269 (0.892 - 1.806) |(0.185

Olea (high vs low) 0.895 (0.610-1.312) |0.569

*The period of maximum absolute pollen counts in each pollination period was
obtained from the Technical Document on Public Health, no. 70: “Atmospheric pollen
in the Community of Madrid” available for consultation at
http://www.madrid.org/bvirtual/BVCM009130.pdf

TABLE 4: Relative risk estimation between EOE incidence and the concentration

of air pollutants.

Air Pollutants RR (95% CI) p
NO2 1.025 (1.012 - 1.037) <0.001
03 0.989 (0.981 - 0.996) 0.004
PM2.5 1.011 (0.979 - 1.045) 0.493
PM10 1.037 (1.011 — 1.063) 0.004

*Abbreviations: NO2: nitric oxide; O3: ozone; PM2.5: suspended particles with size less than
2,5 microns; PM10: suspended patrticles with size less than 2,5 microns; RR: Relative Risk
* Levels of air pollutants (O3, NO2, PM2.5, and PM10) were obtained from the Madrid Air

Quality Network (available at https://www.madrid.org/calidaddelaire).
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FIGURE LEGENDS:

FIGURE 1: Monthly incidences by age group and period

FIGURE 2: Monthly incidences by sex group and period
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ANNEXE:

List of Study Centers:

Foundation Hospital Alcorcon (01).

Doce de Octubre University Hospital (02).
Fuenlabrada University Hospital (03).

Getafe University Hospital (04).

Infanta Cristina University Hospital (05).

Infanta Elena University Hospital (06).

Puerta de Hierro Madrid-Majadahonda University Hospital (07).
Rey Juan Carlos University Hospital (08).
Severo Ochoa University Hospital (09)
Collado-Villalba General University Hospital (10).
El Escorial Hospital (11).

Aranjuez Hospital (12)
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Figure 1: Monthly incidences by age group and period

This article is protected by copyright. All rights reserved



pai_13528_f2.docx

Monthly incidences by sex group 2014-15

3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

1.60

0.42

e G5 em—BoyS

Monthly incidences by sex group 2015-16

4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

e (Gijr|s === Boys

Figure 2: Monthly incidences by sex group and period

This article is protected by copyright. All rights reserved





