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Editorial on the Research Topic
Allergic diseases and neurodevelopment
Neurodevelopmental disorders, such as attention deficit hyperactivity disorder (ADHD) and

autism spectrum disorder (ASD) have risen in prevalence, with global estimates reaching a

prevalence of 1% for ASD and a prevalence of 7.2% for ADHD (1, 2). Concurrently, the

prevalence of allergic diseases including food allergy and asthma has increased by

approximately 50%; this increase comes with a high burden of anxiety and reduced

quality of life (3, 4). Bridging these trends are observations made by clinicians and

scientists that allergic diseases manifestations, such as atopic dermatitis, allergic rhinitis,

food allergy, and asthma, are more common in children with neurodevelopmental

disorders than their typically developing counterparts (5–7). It is unknown whether these

conditions co-occur due to shared causes or exposures or if the development of one of

these conditions increases the risk of the other.

In this special issue on “Allergic Diseases and Neurodevelopment”, weaknesses in

previous research on this overall topic are rightly highlighted, foremost being the reliance

on data from cross-sectional or case-control studies, which does not allow for evaluation

of potential causal mechanisms. The literature review conducted by Chua et al. identified

both cross-sectional and longitudinal studies in their summary of the cumulative

literature on allergic diseases and neurodevelopment. This review has a special focus on

potential biologic mechanisms, including immune dysregulation, epigenetics, and

mitochondrial dysfunction that may underlie observed associations between allergic

diseases and neurodevelopment. Chang et al. conducted a systematic literature review and

meta-analysis, but focused on tic disorders and allergic diseases, finding a correlation

between some allergic disease manifestations and tic disorders in children. Differences in

the study designs, duration of follow-up time, type of exposure, and outcome measures

obtained hindered the interpretation of the findings in both reviews. Few studies have

examined how the immune system and neural systems interact to potentially influence

the risk of disease throughout the prenatal period and into early life. Additionally, limited

research has been conducted to capture biological mediators (e.g., markers of the immune

system or alterations in the gut microbiome) that may influence the observed

relationships between allergic disease and neurodevelopmental delay. Nonetheless, these
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combinations of allergic and neurodevelopmental morbidity

represent a burdensome phenotype for affected children and

families. Epidemiologic research is fundamental to the

identification of potential causes and the development of targets

for disease prevention.

This special issue references new research findings from two

different large birth cohort studies that lend strength to

prevailing hypotheses and present opportunities for future

research in this field. Interestingly, while both studies broadly

suggested that the occurrence of allergic diseases in early life is

not associated with later neurodevelopment, subgroup findings in

both studies suggest the need to examine these relationships by

sex and critical windows of development. The first study by

Rodriguez et al. found that immunoglobulin (Ig) E-mediated

atopy or food sensitivity at age 1 was not associated with

measures of cognition, language, or motor neurodevelopment at

2 years of age. However, boys with atopic or food sensitizations

had lower social-emotional development scores. Also using a

prospective study design, Straughen et al. found that child IgE

measures were not associated with ADHD at 10 years of age.

However, maternal prenatal IgE was associated with the

development of ADHD at 10 years of age, suggesting that the

prenatal period may be an important interventional window.

Future work would benefit from investigations into sex-specific

effects as there is a growing body of research suggesting that in

utero exposures may differentially impact the risk of diseases in

male and female children (8, 9).

In summary, there remains a need to investigate the co-

occurrence of neurodevelopment and allergic diseases,
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particularly in well-designed longitudinal studies beginning in the

prenatal or even pre-conception periods. Few studies have

investigated underlying biological mechanisms though several

different pathways have been proposed.
Author contributions

JS: drafted the initial manuscript. All authors contributed to the

revising and editing of the manuscript. All authors contributed to

the article and approved the submitted version.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
References
1. Zeidan J, Fombonne E, Scorah J, Ibrahim A, Durkin MS, Saxena S, et al. Global
prevalence of autism: a systematic review update. Autism Res. (2022) 15:778–90.
doi: 10.1002/aur.2696

2. Thomas R, Sanders S, Doust J, Beller E, Glasziou P. Prevalence of attention-
deficit/hyperactivity disorder: a systematic review and meta-analysis. Pediatrics.
(2015) 135:e994–1001. doi: 10.1542/peds.2014-3482

3. Greenhawt M. Food allergy quality of life. Ann Allergy Asthma Immunol. (2014)
113:506–12. doi: 10.1016/j.anai.2014.06.027

4. Jackson KD, Howie LD, Akinbami LJ. Trends in allergic conditions among
children: united States, 1997–2011. NCHS Data Brief. (2013) 121:1–8. PMID: 23742874

5. Schans JV, Cicek R, de Vries TW, Hak E, Hoekstra PJ. Association of atopic
diseases and attention-deficit/hyperactivity disorder: a systematic review and meta-
analyses. Neurosci Biobehav Rev. (2017) 74:139–48. doi: 10.1016/j.neubiorev.2017.01.011
6. Li H, Liu H, Chen X, Zhang J, Tong G, Sun Y. Association of food hypersensitivity
in children with the risk of autism spectrum disorder: a meta-analysis. Eur J Pediatr.
(2021) 180:999–1008. doi: 10.1007/s00431-020-03826-x

7. Kaas TH, Vinding RK, Stokholm J, Bonnelykke K, Bisgaard H, Chawes BL.
Association between childhood asthma and attention deficit hyperactivity or autism
spectrum disorders: a systematic review with meta-analysis. Clin Exp Allergy. (2021)
51:228–52. doi: 10.1111/cea.13750

8. Clifton VL, Murphy VE. Maternal asthma as a model for examining fetal sex-
specific effects on maternal physiology and placental mechanisms that regulate
human fetal growth. Placenta. (2004) 25(Suppl A):S45–52. doi: 10.1016/j.placenta.
2004.01.004

9. van Abeelen AF, de Rooij SR, Osmond C, Painter RC, Veenendaal MV, Bossuyt
PM, et al. The sex-specific effects of famine on the association between placental size
and later hypertension. Placenta. (2011) 32:694–8. doi: 10.1016/j.placenta.2011.06.012
frontiersin.org

https://doi.org/10.3389/fped.2022.734428
https://doi.org/10.3389/fped.2021.601092
https://doi.org/10.1002/aur.2696
https://doi.org/10.1542/peds.2014-3482
https://doi.org/10.1016/j.anai.2014.06.027
https://pubmed.ncbi.nlm.nih.gov/23742874
https://doi.org/10.1016/j.neubiorev.2017.01.011
https://doi.org/10.1007/s00431-020-03826-x
https://doi.org/10.1111/cea.13750
https://doi.org/10.1016/j.placenta.2004.01.004
https://doi.org/10.1016/j.placenta.2004.01.004
https://doi.org/10.1016/j.placenta.2011.06.012
https://doi.org/10.3389/fped.2023.1199467
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	Editorial: Allergic diseases and neurodevelopment
	Author contributions
	Conflict of interest
	Publisher's note
	References


