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In the last years the incidence of congenital hypothyroidism has grown progressively mainly due to 

the reduction of the limit level of thyroid-stimulating hormone (TSH) in the neonatal screening 

strategy and the higher percentage of newborns with risk factors of congenital hypothyroidism 

development such as preterm and twin babies. This has led to a rise of the incidence from 1:3000-

4000 in the 90s and 1:2200 in the first decade of 2000, to the current 1:1090 in the Italian region of 

Piedmont in the observation period 2014-2019 [1]. The first effect of the observed increased 

incidence was the variation in the percentage of the different diagnostic categories of congenital 

hypothyroidism. Before the lowering of the TSH cutoff at screening in situ thyroid gland category 

had a percentage of 15-25% compared to the actual 40-50% (52.4% in the observation period 2014-

2019 in Piedmont).  

In the year 2020 the incidence of congenital hypothyroidism in the region of Piedmont was 

surprisingly almost halfed to 1:1812 with an incidence of 1:625 in the first two months and 1:3125 

in the following ten months when the Italian Government established the lockdown for the Sars-

CoV-2 pandemic. Not only incidence varied during the year 2020 but also the percentage of the 

different congenital hypothyroidism categories: 18.7% of subjects had ectopic thyroid gland, 6.3% 

had thyroid hypoplasia, 6.3% had thyroid agenesis and 68.7% had in situ thyroid gland with 

dyshormonogenesis. 

Many authors have observed an important role of air pollution in the thyroid hormone profile 

disorders. The most involved substances in the analysis were: Particulate Matter <2.5 μ (PM2.5), 

Particulate Matter < 10 μ (PM10), nitrogen dioxide (NO2), carbon monoxide (CO) and polycyclic 

aromatic hydrocarbons (PAH). Significant role of NO2 and CO in TSH increase and free thyroxine 

(fT4) decrease was observed, whereas first-trimester exposures to PM2.5 has been associated with 

mild thyroid dysfunction throughout early pregnancy. PAH was not associated to significant role in 

thyroid hormone profile dysregulation [2-4].   

The data of the Environment Protection Regional Agency for the year 2020 indicate a higher mean 

concentration of both PM2.5, and PM10 with respect of the year 2019, as well as the increase of the 

days with mean concentration overcome with respect of the established limits. On the other hand, 

NO2 concentrations were significantly lower during the lockdown, probably due to the reduced 

traffic pollution, as it is the main substance delivered after combustion [5]. This fact, together with 

the obligation to carry on the masks, especially the filtering face piece-2 (FFP-2) may have 

contributed to reduce the effects of air pollution through pregnancy and consequently in the 

newborns.  

Our observation arise many questions that interfere with the public health and the costs of the public 

health system itself as reported previously by studies in other countries. The exposure to air 



pollution is widespread and quotidian thus the attention towards environment should be of main 

importance in the regional and national government agenda as many disruptors may interfere with 

the thyroid function in pregnancy and in the newborns, in which hypothyroxinemia may negatively 

influence the neurodevelopment. 

 

1. Tuli G, Munarin J, Tessaris D, Matarazzo P, Einaudi S, de Sanctis L. Incidence of primary 

congenital hypothyroidism and relationship between diagnostic categories and associated 

malformations. Endocrine. 2021 Jan;71(1):122-129. doi: 10.1007/s12020-020-02370-w. Epub 2020 

Jun 7. PMID: 32507964.  

 

2. Kim HJ, Kwon H, Yun JM, Cho B, Park JH. Association Between Exposure to Ambient Air 

Pollution and Thyroid Function in Korean Adults. J Clin Endocrinol Metab. 2020 Aug 

1;105(8):dgaa338. doi: 10.1210/clinem/dgaa338. PMID: 32491176.  

 

3. Ghassabian A, Pierotti L, Basterrechea M, Chatzi L, Estarlich M, Fernández-Somoano A, Fleisch 

AF, Gold DR, Julvez J, Karakosta P, Lertxundi A, Lopez-Espinosa MJ, Mulder TA, Korevaar TIM, 

Oken E, Peeters RP, Rifas-Shiman S, Stephanou E, Tardón A, Tiemeier H, Vrijheid M, Vrijkotte 

TGM, Sunyer J, Guxens M. Association of Exposure to Ambient Air Pollution With Thyroid 

Function During Pregnancy. JAMA Netw Open. 2019 Oct 2;2(10):e1912902. doi: 

10.1001/jamanetworkopen.2019.12902. PMID: 31617922; PMCID: PMC6806433.  

 

4. Zhao Y, Cao Z, Li H, Su X, Yang Y, Liu C, Hua J. Air pollution exposure in association with 

maternal thyroid function during early pregnancy. J Hazard Mater. 2019 Apr 5;367:188-193. doi: 

10.1016/j.jhazmat.2018.12.078. Epub 2018 Dec 21. PMID: 30594719. 

 

5. http://webgis.arpa.piemonte.it/aria_qualita_stazioni_webapp/ 

 

 

 

 

 

 

 

 


