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The concept of immune modulation is emerging and leads to fascinating 
prospective in order to prevent or treat, if already established, several 
disorders all comprised in the category of the non-communicable diseases. 

All this evidence highlights the importance of a balanced diet from the 
pregnancy, early life, thought adulthood to minimize and/or prevent health 
problems.

Early life
nutrition



Lack of iron, zinc, and 
vitamins as a contributor to 
the etiology of atopic 
diseases.
Diego G. Peroni, et al.
Front Nutr 2023

Una dieta sana e varia contenente latticini, pesce, noci, frutta e verdura, nonché 
l'integrazione di alimenti o micronutrienti secondo necessità, è essenziale per 
combattere la marcia atopica



http://www.nleducation.co.uk/wp-content/uploads/oral-tolerance.jpg


Breast milk fatty acid composition has a long-term effect on the risk 
of asthma, eczema, and sensitization
Van Elten T M, Allergy 2015;70:1468–1476

 In particolare, l’acido alfa-linoleico degli acidi grassi 
polinsaturi n-6 (PUFA) e i loro derivati a catena lunga, 
l’acido arachidonico (AA), sembrano essere associati 
a un incremento delle malattie allergiche.

 PUFA N-3: l’acido eicosapentaenoico (EPA) e l’acido 
docosaesaenoico (DHA) sembrano avere un effetto 
protettivo, mentre un elevato apporto di PUFA n-6 
sembra aumentare il rischio di malattie allergiche.



Long-Chain Polyunsaturated Fatty Acids (LCPUFAs) and the 
Developing Immune System: A Narrative Review. Miles, 
Nutrients 2021

Effetto protettivo

COME?



A dose-response meta-analysis of the association between the maternal omega-3 long-chain polyunsaturated fatty acids 
supplement and risk of asthma/wheeze in offspring. Y Jia, BMC Pediatrics 2022

I risultati hanno mostrato che l'integrazione prenatale con n-3 
LC-PUFA può ridurre l'incidenza di asma/
respiro sibilante o asma allergico nella prole in determinate 
circostanze. 
Secondo l’analisi della dose-risposta, dosi più elevate 
suggeriscono effetti protettivi più forti



Fish Oil–Derived Fatty Acids in Pregnancy and 
Wheeze and Asthma in Offspring Hans Bisgaard, 
NEJM 2016

736 donne gravide dalla 24a 
settimana di gestazione hanno 
ricevuto 2,4 g di n-3 LCPUFA 
(olio di pesce) o placebo (olio di 
oliva) al giorno.

I loro figli hanno formato il 
gruppo Copenhagen Prospective 
Studies on Asthma in Childhood 
2010 (COPSAC 2010) e sono stati 
seguiti in modo prospettico con 
un’ampia fenotipizzazione clinica



La supplementazione con n-3 LCPUFA 
nel terzo trimestre di gravidanza ha 
ridotto il rischio di respiro sibilante 
persistente o asma e infezioni del 
tratto respiratorio inferiore nella prole 
di circa 7 punti percentuali, ovvero un 
terzo.

Fish Oil–Derived Fatty Acids in Pregnancy and 
Wheeze and Asthma in Offspring Hans Bisgaard, 
NEJM 2016



I leucotrieni sintetizzati dall’acido arachidonico 
mediano la broncocostrizione e l’infiammazione delle 
vie aeree.

L'acido docosaesaenoico e l'acido eicosapentaenoico 
nell'olio di pesce sostituiscono l'acido arachidonico nei 
fosfolipidi di membrana, che fungono da precursori 
per la biosintesi dei mediatori lipidici.

Questo effetto sposta l’equilibrio dai mediatori 
dell’infiammazione e della broncocostrizione verso la 
risoluzione dell’infiammazione e la difesa dell’ospite.

Breathing Easier with Fish Oil — A 
New Approach to Preventing
Asthma? Christopher E. Ramsden NEJM



Atopic and non-atopic effects of fish oil supplementation 
during pregnancy. 
    H Bisgaard, Thorax 2022

L’integrazione di n-3 LCPUFA in gravidanza ha mostrato effetti 
protettivi sull’asma e sulle infezioni non atopiche. Gli effetti 
protettivi sull’asma atopico dipendevano 
1. dal genotipo FADS materno 
2. 2. dai livelli di LCPUFA n-3.

Frequenza di asma non atopico 
e sottogruppi di asma atopico 
all'età di 6 anni nella n-3 LCPUFA 
e strati di olio d'oliva



The association between n-3 polyunsaturated fatty
acid intakes and asthma in US children and adolescents: 
A cross-sectional study from NHANES.
   Zhang, PAI 2023

8543 bambini e adolescenti del 
National Health and Nutrition 
Examination Survey (NHANES)

Dopo aver aggiustato per potenziali fattori 
confondenti,

rispetto agli individui nel gruppo con il consumo 
più basso di PUFA n-3
(T1, <26,07 mg/kg/giorno),

l’odds ratio (OR) aggiustato per l’asma era 0,71 
(IC 95%: 0,6–0,84, p < 0,001) nel secondo 
gruppo (T2, 26,07–48,93 mg/kg/giorno)

e 0,58 (IC 95%: 0,47–0,73, p < 0,001) nel terzo 
gruppo (T3, >48,93 mg/kg/giorno).





Low gestational 
25(OH)D level and 
childhood asthma are 
important risk factors 
for decreased lung 
function in early 
childhood.



Cumulative TSE from pregnancy to 
childhood is associated with dose-
and duration-dependent decreases 
in child lung function at 6 years even 
in the absence of reported maternal 
smoking. 

Gestational vitamin D may modulate 
this effect and have therapeutic 
potential for minimizing the adverse
effect of TSE on lung throughout 
early life



Several knowledge gaps need to be addressed : 

(a) the timing to start prenatal vitamin D intake, 

(b) the maternal ethnicity and baseline serum 
vitamin D level, 

(c) the effect of combined pre- and post-natal 
vitamin D supplementation

(d) the microbiological characterization of wheezing 
episodes



Vitamin D status through the first 10 years of life: A vital piece of the 
puzzle in asthma inception. Litonjua A, J Allergy Clin Immunol 2017;139:459

Adequate vitamin D 
status prenatally and 
throughout childhood 
in the prevention of 
asthma and
allergies. FVC, Forced 
vital capacity.



Vit D supplementation did not reduce asthma 
exacerbation risk in children overall but may reduce 
asthma exacerbation risk in children with serum 
25(OH)D concentration < 10 ng/mL.

Vit D supplementation reduces the severity of atopic 
dermatitis and symptoms of allergic rhinitis in 
children.



In contrast to findings of our previous Cochrane Review on this 
topic, this updated review does not find evidence to support a 
role for vitamin D supplementation or its hydroxylated
metabolites to reduce risk of asthma exacerbations or improve 
asthma control. 

Participants with severe asthma and those with baseline 
25(OH)D concentrations < 25 nmol/L were poorly represented, 
so further research is warranted here. 

Further research is required to clarify potential 
effects of calcidiol on risk of asthma 
exacerbation, and to determine whether 
vitamin D supplementation may yet have an 
effect in people with severe
asthma or those with the lowest levels of 
baseline vitamin D (25(OH)D < 25 nmol/L), in 
whom a significant protective effect cannot 
currently be excluded.



As investigators design and implement RCTs of vitamin 
D supplementation to prevent COVID-19, we 
encourage consideration of the issues raised here. 
Likewise, we encourage a greater tolerance for ‘mixed’ 
results given the likely heterogeneity of future trial 
designs—and the inherent challenges of RCT research 
on vitamin D.



Association between adherence to the 
Mediterranean diet and oxidative stress.

Dai J, Am J Clin Nutr. 2008;88:1364-70.

The association between the Mediterranean diet and lower plasma oxidative stress is robust and is not 
confounded by genetic or shared environmental factors.



Influence of Mediterranean diet on asthma in children: a 
systematic review and meta-analysis. 

Garcia-Marcos L, PAI 2013;24:330-8. 

Adherence to the Mediterranean diet tended 
to be associated with lower occurrence of the 

three respiratory outcomes. 

- current wheeze
- current severe wheeze

- asthma ever 

8 STUDI CROSS_SECTIONAL



Dietary patterns, lung function and asthma in 
childhood: a longitudinal study. 

Talaei, Respir Res 2023

In multivariable-adjusted models, the ‘health-
conscious’ pattern was positively associated with 
FEV1
(regression coefficient comparing top versus 
bottom quartile of pattern score 0.16, 95% CI 0.01 
to 0.31, P for trend 0.04)
and FVC (0.18, 95% CI 0.04 to 0.33, P for trend 
0.02), 

while the ‘processed’ pattern was negatively 
associated with FVC (− 0.17, 95% CI − 0.33 to − 
0.01, P for trend 0.03).

We used three previously defined 
dietary patterns,
‘health-conscious’, ‘traditional’, and 
‘processed’, which
were derived using PCA on 57 
standardised food items
[Northstone K, Emmett P. Multivariate analysis of diet in children at four
and seven years of age and associations with socio-demographic characteristics.

Eur J Clin Nutr. 2005;59:751] collected by food 
frequency questionnaire (FFQ)
at ~ 7 years (81 months) of age [Emmett P. 
Dietary assessment in the Avon Longitudinal Study of parents

and children. Eur J Clin Nutr. 2009;63(Suppl 1):S38].



Ultra-processed foods, allergy outcomes and 
underlying mechanisms in children: An EAACI 
task force report. Berni canani et al, PAI 2024

Advanced Glycation end products and the immune 
system. It gives a graphic overview of the role of 
how advanced Glycation end products modulates 
the immune system.



Ultra-processed foods, allergy outcomes and 
underlying mechanisms in children: An EAACI 
task force report. Berni canani et al, PAI 2024



Effect of dietary interventions on markers of type 2 
inflammation in asthma: A systematic review 
Edith Visser, Respir Med 2024. 

Effetto degli 
interventi dietetici 
sui marcatori di 
infiammazione T2 
in pazienti con 
asma



Perspective: Nutrition Health Disparities Framework: A Model 
to Advance Health Equity. 
 Agurs-Collins, Advances in Nutrition 2024
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