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Asthma is a chronic respiratory disease that impacts millions of people worldwide. Several dietary factors have been

recognized as potential contributors to the development and severity of asthma for its inflammatory and oxidative effects.

Some food groups such as fruits and vegetables, whole grains, and healthy fats appear to exert positive effects on

asthma disease. On the other hand, a high consumption of dietary salt, saturated fats, and trans-fat seems to have the

opposite effect. 
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1. Introduction

Asthma is associated with inflammation and oxidative stress , as previously mentioned, and the antioxidant and anti-

inflammatory properties of several food groups and nutrients may have an influence on asthma and airway inflammation

 (Figure 1).

Figure 1. Deleterious or protective effects of diet on asthma genetic, environmental, and host factors.

Recent research is focusing on how epigenetic mechanisms may elucidate the connection between gene regulation and

environmental factors in asthma . Epigenetic mechanisms help genes adapt to changes in the environment, and these

alterations can contribute to the development of disease phenotypes, being identified as one of the potential causes for

the onset of diseases in susceptible individuals . Recently, it has been demonstrated that elevated dietary acid loads

may modulate asthma-related miRNAs among school-aged children .

2. Fruits and Vegetables

Fruits and vegetables are known as a fundamental component of a healthy diet and are recommended to make up half of

one’s plate at each meal. They offer a variety of nutrients and bioactive compounds that can promote good health and are
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able to modulate inflammation and prevent chronic diseases .

In asthmatic children, fruit and vegetable intake was found to be negatively associated in nasal lavage with IL-8, a marker

of inflammation . A study suggested an inverse significant relationship between salad consumption (a source of

antioxidants) and FeNO, in children . It was also observed that a greater daily vegetable diversity intake was negatively

associated with having self-reported asthma with an odds ratio (OR) = 0.67; 95% CI 0.47, 0.95, whereas a vegetable

diversity ingestion superior to three items per day was negatively associated with levels of FeNO ≥ 35 ppb (OR = 0.38;

95% CI 0.16, 0.88) and breathing difficulties (OR = 0.39; 95% CI 0.16, 0.97) in school-aged children .

A longitudinal study on children up to 5 years observed that the risk of asthma was not associated with the consumption of

all fruits and vegetables together, but inverse associations were seen between all leafy vegetables and asthma (Hazard

Ratio (HR) = 0.87, 95% CI 0.77; 0.99), and unprocessed vegetables and non-atopic asthma (HR = 0.90, 95% CI 0.81;

0.98), respectively .

A cohort study demonstrated that a higher fruit intake at 8 years of age was associated with a tendency to lower the odds

of prevalent asthma (T3 vs. T1, OR 0.78; 95% CI 0.60–1.01, p-trend 0.083), with reduced odds of incident asthma, and

increased odds of remittent asthma (OR = 0.76; 95% CI 0.58–0.99 and OR = 1.60; 95% CI 1.05–2.42, respectively) for up

to 24 years .

Another study conducted in adults revealed that reducing the intake of antioxidant-rich foods worsens asthma control and

lung function. Furthermore, it was demonstrated that an increase in airway neutrophils, resulting from a low-antioxidant

diet, can be reversed using lycopene-rich treatments (such as tomato juice) that lead to a decrease in airway neutrophil

influx . Wood et al.  compared the outcomes of a high-antioxidant diet to those of a low-antioxidant diet, with and

without lycopene supplementation, in asthmatic patients, over the course of a 16-week period. It was observed that

participants on the high fruit and vegetable intervention arm (high-antioxidant diet) had fewer asthma exacerbations.

Several participants in the low fruit and vegetable arm (low-antioxidant diet) were given an antioxidant supplement, but

this did not reduce the risk of asthma exacerbations. As improvements were only observed after increasing fruit and

vegetable consumption, whole-food interventions seem to be more effective, implying that the whole food dietary

component is more relevant than antioxidant supplementation .

Two meta-analyzes found that a higher intake of fruit and vegetables was associated with a lower risk of having asthma

. One of the meta-analyzes found that vegetable intake was negatively associated with the risk of prevalent asthma

(OR = 0.95; 95% CI 0.92; 0.98) and that fruit intake was negatively associated with the risk of prevalent wheeze (OR =

0.94; 95% CI 0.91; 0.97) and asthma severity (OR = 0.61; 95% CI 0.44; 0.87) . Six of the seven studies found that fruit

and vegetable intake in asthmatics had a protective effect against either airway or systemic inflammation . The other

meta-analysis also found protective effects of the total intake of vegetables and fruits in asthmatic children with a relative

risk (RR) of 0.57 (95% CI 0.42; 0.77). Fruit consumption was found to reduce the risk of wheeze and asthma (RR = 0.81,

95% CI 0.74; 0.88, and RR = 0.90, 95% CI 0.86; 0.94, respectively). Similarly, the intake of vegetables reduced the risk of

wheeze and asthma (RR = 0.88, 95% CI 0.79; 0.97, and RR = 0.91, 95% CI 0.82; 1.00, respectively) .

Diets that have a high intake of fruits and vegetable are widely recommended for their health-promoting properties due to

their mineral, vitamin, dietary fiber, and bioactive content .

3. Fiber

Some of the protective effects observed with fruit and vegetable consumption may also be attributed to the fiber content of

these food groups . Whole grains, beans, fruits, and vegetables are all sources of dietary fiber . SCFAs are produced

by gut bacteria following the fermentation of soluble fiber and are the principal fuel of colonocytes . Butyrate has

been demonstrated to activate the peroxisome proliferator-activated receptor alpha, (PPAR) which inhibits the NF-kB

activity, a pro-inflammatory transcription factor . Roduit et al. observed that oral administration of SCFAs to mice

significantly reduced the severity of allergic airway inflammation . Dietary fiber and SCFAs have also shown anti-

inflammatory effects by activating free fatty acid receptors such as G protein-coupled receptors 41 and 43 (GPR41 and

GPR43) in animal models . GPR43 and GPR41 activation can influence the functions of immune cells, such as

neutrophils and dendritic cells. This regulation can lead to a decrease in the release of pro-inflammatory mediators.

GPR43 and GPR41 activate the Gi/o proteins that reduce the levels of the secondary messenger cAMP, thereby

counteracting the pro-inflammatory effects of the cAMP-mediated signaling pathways .

One study assessed the acute effects of a single meal rich in soluble fiber (175 g yogurt with 3.5 g inulin and probiotics)

compared with a simple carbohydrate meal (200 g of mashed potato) on asthmatic airway inflammation, including

[2]

[9]

[10]

[11]

[12]

[13]

[14] [15]

[15]

[16][17]

[17]

[17]

[16]

[2]

[2] [18]

[19][20]

[21]

[22]

[19][20]

[19][20]



changes in free fatty acid receptor gene expression. The studied outcomes were analyzed 4 h after the meal intake. It was

observed that airway inflammation biomarkers, such as sputum total cell count, macrophages, neutrophils, sputum IL-8,

lymphocytes, and eNO were significantly lower in the soluble fiber group and this corresponded to increased GPR41 and

GPR43 sputum gene expression and improved lung function .

The consumption of whole grain products, which are a source of dietary fiber, was found to be inversely associated with

asthma in a study assessing 598 Dutch children . For current asthma, the adjusted OR was 0.46 (95% CI 0.19; 1.10),

whereas for atopic asthma with bronchial hyperresponsiveness was 0.28 (95% CI 0.08 to 0.99) . Additionally, a high

consumption of whole grains was associated with lower odds of asthma (OR = 0.52, 95% CI 0.33; 0.82) . However, as

previously observed, other nutrients found in fiber-rich foods, such as fruits and vegetables, cereals, and legumes, may

also be contributing to the inverse association found between dietary fiber consumption and airway inflammation. Many

fiber-rich foods contain antioxidants and other micronutrients, such as polyphenolic compounds and flavonoids, which

may help to reduce the oxidative stress in asthma patients .

4. Nuts

Nuts are a rich source of nutrients, healthy fats, and fiber, and have been widely studied for their potential health benefits

. While the consumption of nuts has been associated with a lower risk of chronic disease , some studies suggest

that nut consumption may be linked to the exacerbation of asthma symptoms, as nuts are common food allergens that

may induce an allergic response in the respiratory system . Nonetheless, in a cross-sectional study, a high dietary

intake of nuts appeared to exert a protective role on the prevalence of wheeze in children (OR = 0.46; 95% CI 0.20; 0.98)

. Peanuts, another common source of food allergens, even though being a legume, from a nutritional perspective, their

contents are similar to tree nuts. Du Toit, G. et al., in a randomized trial, found no significant differences in risk of asthma

events at 5 years of age between infants who were randomly ascribed either to consume peanuts, or to avoid peanut

intake from 4 to 60 months old (p-value = 0.230) . Additionally, there were no significant differences found in the

severity of asthma events (p-value = 0.839) . Accordingly, Roduilt et al. demonstrated that the introduction of nuts in the

first year of life was not associated with asthma at 6 years old in a cohort study (OR = 0.69; 95% CI 0.36; 1.34) .

Nevertheless, in the previously referred study, children with higher values of the dietary diversity score in the first year of

life had a lower risk of asthma compared with those with lower score values, and there was a significant reduction of 26%

for the development of asthma with each additional food item introduced in the first year of life (OR = 0.74; 95% CI 0.61;

0.89).

5. Fats and Fish

Dietary fat may modulate inflammatory responses through a variety of mechanisms . Depending on the type and

source of fat consumed, it may have positive  or negative  effects on asthma.

On the negative side, a high-fat diet may change the composition of the gut microbiota by altering the expansion and

colonization of invasive bacteria, with a decrease in protective bacteria, and a decrease in SCFA concentration .

Saturated fatty acids can activate innate immune receptors including toll-like receptors (TLR)-4, resulting in altered

transcription factor activity such as NF-kB, consequently stimulating the inflammatory cascade . In addition, omega-6

(n-6) polyunsaturated fatty acids (PUFA) are also associated with pro-inflammatory responses, and are found specially in

vegetable oils , which are typically linked with the western diet .

On the other side, omega-3 (n-3) PUFAs, namely eicosapentaenoic acid (EPA), and docosahexaenoic acid (DHA), that

are found in oily fish and fish oil supplements , were found to be beneficial in animal models of asthma . EPA and

DHA lipid mediators have shown to possess anti-inflammatory and inflammation-resolving properties, such as limiting

neutrophil infiltration or inhibiting pro-inflammatory cytokine production . Furthermore, EPA and DHA appears to directly

inhibit the production of pro-inflammatory cytokines by inhibiting the activation of the nuclear transcription factor NF-kB

. An imbalance in n-6 PUFA intake versus n-3 PUFA intake has been proposed as a contributing factor to the rise in

allergic diseases, that could be a consequence of n-6 PUFA’s pro-inflammatory activity, which promotes a type 2 helper T

lymphocyte immune response .

Concordantly, a cross-sectional study of adult asthma patients revealed a positive association between a high n-6:n-3

PUFA ratio with higher eNO values (β = 0.05, 95% CI 0.02; 0.09) and increased odds for uncontrolled asthma (OR = 3.69,

95% CI 1.37; 9.94) .
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A study of subjects with severe persistent asthma found that, comparatively to healthy controls, they consumed more fat

and less fiber, and these intakes were associated with lower forced expiratory volume in 1 s (FEV ) and airway

eosinophilia in asthmatics . It was also observed that saturated fat intake was positively associated with sputum %

eosinophils . Another study observed that a single high-fat/high-energy meal increases neutrophilic airway inflammation

and TLR4 mRNA expression in sputum cells and decreases bronchodilator responsiveness in patients with asthma .

However, the high-fat meals had a diverse nutritional profile, which included fats of various qualities as well as other

macronutrients, which may have had an impact on the inflammatory response . No changes in eNO levels were

observed after the high-fat meal. However, as stated before, eNO is a marker of eosinophilic asthma, and as the

inflammatory changes observed were increases in airway neutrophils, it is not surprising that eNO levels were left

unaltered . In the same study, another group of patients with asthma consumed a high-trans (n = 5; 5.2 g trans-fat) or

non-trans (n = 5, <0.3 g trans-fat) fatty acid meal. After the high-trans fatty acid meal, sputum % neutrophils were found to

be significantly higher than after the non-trans meal .

Higher ingestion of saturated fatty acid-rich foods, such as butter, appears to be associated with both a higher asthma

symptom score and a higher degree of airway inflammation .

On the other side, the consumption of olive oil (a monosaturated rich type of fat) in a multi-case study of Italian adults,

showed that intakes of oleic acid and of olive oil were associated with a reduced risk of current asthma. Individuals in the

highest quartile of oleic acid intake had less than half the chance of having current asthma in comparison to those in the

lowest quartile. Moreover, these authors uncovered that when considering olive oil intake as a continuous variable, the

risk of having current asthma declined by 20% for an increase of 10 g/day in olive oil consumption . Olive oil is also rich

in phenolic compounds and may exert its protective effects through additional anti-inflammatory and antioxidants effects

.

The consumption of fish (the principal source of n-3 PUFA) was found to be inversely associated to asthma in the

previously referred study of 598 Dutch children , with the adjusted OR for current asthma being 0.34 (95% CI 0.13;

0.85) and for atopic asthma with bronchial hyperresponsiveness, 0.12 (95% CI 0.02; 0.66), respectively . In another

study, school children who consumed fish more often had less doctor-diagnosed asthma and less current asthma .

However, evidence of fish oil and fish benefits in asthmatic patients are inconsistent . An inverse association between

consumption and asthma risk seems to be more evident in children, as their immune system is still under development: a

meta-analysis found that infant fish consumption was inversely related to the occurrence of asthma in childhood. When

comparing the highest to lowest category of fish consumption, the pooled RR of asthma was 0.76 (95% CI, 0.61; 0.94)

. Two different studies from the previously referred meta-analysis examined the relationship between maternal fish

consumption during pregnancy and the risk of asthma in offspring. However, as the exposures assessed in these studies

were different, they did not combine their results through meta-analysis. In one of the studies, there was no significant

association found between maternal fish consumption frequency during pregnancy and the development of asthma in

offspring (OR = 1.01, 95% CI 0.85; 1.20) when comparing mothers who consumed fish more than once a week with those

who consumed fish less than once a week. Similarly, the other included study reported that maternal plasma long-chain n-

3 polyunsaturated fatty acid (LCn3PUFA) concentration was not associated with the risk of asthma in offspring .

However, the levels of LCn3PUFA in maternal expressed breast milk (EBM) were found to have a negative association

with the occurrence of asthma in offspring. When comparing the group with the highest levels of LCn3PUFA to the group

with the lowest levels, there was a combined RR = 0.71 (95% CI, 0.52–0.96). This suggests that higher levels of

LCn3PUFA in maternal EBM are associated with a reduced risk of asthma in the children . In the same meta-analysis,

no statistically significant associations were found in adults among these studies .

A more recent meta-analysis investigating the effects of fish consumption on asthma in children, found that “all fish” (lean

and fatty) consumption had an overall beneficial effect on “current asthma” (OR = 0.75, 95% CI 0.60; 0.95) and “current

wheeze” (OR = 0.62, 95% CI 0.48; 0.80) in children up to 4.5 years old. In children aged 8 to 14 years old, fatty fish

consumption was found to be more protective than no fish consumption (OR = 0.35, 95% CI 0.18; 0.67) . However,

another meta-analysis found no significant association between fish intake in infancy and childhood asthma .

Meta-analyzes evaluating the effect of fish oil or n-3 PUFA supplementation have not found any effects on asthma

incidence or asthma symptoms . The lack of effects observed in most studies may be due to fish oil supplementation

use, which may have a different health impact than eating the whole fish and all its properties .
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6. Salt

Dietary sodium having an influence on asthma was first proposed in 1987 based on a correlation observed between

asthma mortality and table salt purchases . Dietary changes associated with the development of a different, more

rushed, lifestyle have been identified as one of the environmental factors that may have contributed to the rise in the

prevalence of asthma, with sodium being identified as a dietary constituent that may be implicated in this phenomenon

. Data from a cross-sectional study found a lower potassium and a higher sodium intake in severe asthmatics patients

compared to healthy controls . It has been proposed that a high sodium intake may lead to hyperpolarization of the

bronchial smooth muscle, causing asthma exacerbation , and dietary sodium intake has been shown to be positively

associated with airway responsiveness . However, a cross-sectional study did not corroborate these findings, as it

found no significant associations between 24 h sodium urinary excretion samples and airway reactivity to methacholine in

adults .

A meta-analysis of six randomized controlled trials that aimed to assess the effect of a dietary sodium reduction in patients

with asthma found no evidence of an effect of salt intake on lung function measures in asthmatic adults . Nonetheless,

it suggested that there is a pattern of a small improvement in airway function and a small reduction in bronchodilator use

with low-salt diets . Another meta-analysis aiming to observe the effects of salt on asthma control also found no

benefits of salt manipulation on asthma . There was, however, some evidence that a low-sodium diet may improve lung

function after exercise and possibly baseline lung function, according to the evidence from exercise-induced asthma

studies, but these results were based on findings obtained from a very small number of participants .

7. Dairy Products

The 2015–2020 Dietary Guidelines for Americans recommend consuming three cups of dairy per day . However, a

case-control study compared children in the highest quartiles of dairy intake (Q3–4; OR = 1.72, 95% CI 1.19; 2.49) with

children in the lowest quartiles (Q1–2; OR < 1), and found a positive association between frequent dairy consumption and

odds of developing asthma (OR = 1.93, 95% CI 1.32; 2.84) .

A different study demonstrated that early life exposure to unpasteurized milk seems to exert a protective effect on asthma

, that may be related to its bacterial composition  or protein components .

A community-based cross-sectional study of Australian young adults found that drinking whole milk was negatively

associated with increased odds of doctor-diagnosed asthma (OR = 0.73, 95% CI 0.54; 0.99), while consumption of low-fat

cheese was found to be positively associated (OR = 1.50, 95% CI 1.03; 2.19). Similarly, ricotta cheese intake was

positively associated with current asthma (OR = 1.94, 95% CI 1.18; 3.19) .

Although the mechanisms by which dairy products may influence the development of asthma are unknown, there was a

positive association observed between dairy consumption and concentrations of pro-inflammatory IL-17F. The authors

suggest the existence of an IL-17F-dependent inflammatory pathway that can play a role in the development of asthma

.

8. Dietary Patterns

As reviewed above, diet is an important source of nutrients and other food components that have a variety of properties

that may modulate the risk of asthma, as well as other chronic respiratory diseases .

Most studies have focused on the effects of individual components or nutrients to investigate the impact of diet on asthma

. However, findings linking specific dietary components and eating patterns to altered airway inflammation,

asthma, and lung function have rarely been consistent in human studies . Considering that foods are

ingested as complex combinations, which include nutrients and bioactive components, which interact with each other and

the food matrix, recent efforts have concentrated on researching validated indices that assess the properties of the entire

diet influencing metabolic and health effects .

Scores that aim to classify diet quality, such as the Healthy Eating Indexes (HEI), as well as dietary patterns such as the

Mediterranean Diet (MD) and the Dietary Approaches to Stop Hypertension (DASH), mostly highlight the consumption of

fruits and vegetables, whole grains, and unsaturated fat sources, recommending a lower intake of saturated fats, sodium,

and refined grains . A study using the HEI-2015, which is a measure to assess diet quality, specifically to which

the dietary pattern aligns with the Dietary Guidelines for Americans, comparing dietary patterns between adults with

asthma with and without asthma-related emergency room (ER) admissions, found that individuals with asthma had low
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vegetable and fruit intakes as well as a low HEI-2015 score (mean ± SE 52.6 ± 0.53), and those with asthma-related ER

visits consumed less vegetables compared to those without (median 0.61 cup vs. 0.85 cup equivalents) .

Ma et al. conducted a pilot randomized controlled trial of a 6-month behavioral intervention promoting the DASH diet,

which includes the intake targets for total fat, saturated fat, protein, cholesterol, fiber, magnesium, calcium, sodium, and

potassium, in patients with uncontrolled persistent asthma. When compared to usual care, this intervention produced

greater improvements in diet quality, asthma control, and asthma-related quality of life .

As for children, the evidence from eight observational studies on Mediterranean diet exposure and its association with

lower asthma prevalence was examined in a systematic review. The definitions “current wheeze”, “current severe

wheeze”, and “asthma ever” were used. When all studies were considered, the results of the meta-analysis revealed that

an higher adherence to the Mediterranean diet during childhood is a protective factor for “current wheeze” and “asthma

ever”, but not for “severe current wheeze” . Another systematic review reported that increased adherence to the

Mediterranean diet was negatively associated with asthma symptoms in children . More recently, a systematic review

indicated a protective role of the Mediterranean diet on childhood asthma . On the other side, school-aged children,

who follow a strict Western diet high in total and saturated fat and processed foods, seem to be at a higher risk of asthma

.

Tarazona-Meza et al.  found in a cross-sectional study that better diet quality was associated with a lower odds of

having asthma (OR = 0.83, 95% CI 0.72; 0.95) in children and adolescents . Lower values in the Revised Brazilian

Healthy Eating Index score, representing lower dietary quality, both at 18 and 22 years old, increased the odds of

wheezing in the previous year, with an OR = 1.97, 95% CI 1.33; 2.91, and OR = 1.98, 95% CI 1.36; 2.87, respectively, in a

longitudinal study. On the other side, remaining on a poor diet from ages 18 to 22 increased the odds of chest wheezing

by more than three-fold (OR = 3.28; 95% CI 1.84; 5.84) compared to staying on a high-quality diet .

Findings from the PARIS birth cohort demonstrated that children in the higher tertile group of adherence to the

Mediterranean diet, considered to have the higher diet quality, compared to children from the lowest tertile group, had a

lower risk of having current asthma (aOR = 0.28, 95% CI 0.12; 0.64) . Furthermore, adherence to the Mediterranean

diet may modulate the production of several asthma inflammatory mediators: a higher adherence to this diet pattern was

associated with lower IL-4 and IL-17 in asthmatic children .

Accordingly, a randomized controlled trial revealed that a Mediterranean diet supplemented by two meals of 150 g of

cooked fatty fish weekly for six months, compared to the usual diet, reduced airway inflammation as assessed by eNO (β

= −14.15 ppb, 95% CI −27.39; −0.91) in childhood asthma .

A study that observed associations between three different dietary scores with asthma symptoms and asthma control in

French adults, found that higher dietary scores assessed by the Alternative Healthy Eating Index 2010 (AHEI-2010), the

Mediterranean diet based on the literature (MEDI-LITE), and modified Programme National Nutrition Santé Guideline

Score were associated with a lower asthma symptom score . However, when analyzing the association of a higher diet

quality with asthma symptom score according to BMI, some of the statistically significant associations were lost when BMI

is ≥25 and <30 kg/m , and most were lost when BMI is ≥30 kg/m  .

Individuals with obesity may present higher circulating concentrations of many inflammatory markers as a consequence of

the disease , and GINA guidelines recommend weight loss as part of the strategy of asthma management in obese

patients . Knowing that obesity is a strong risk factor for asthma, having a higher diet quality may not be enough to

counterbalance the negative effects that are associated with being overweight and obese. A systematic review found that,

for obese asthmatic adults, the more effective dietary intervention seems to be energy restriction, regardless of the

specific dietary components or dietary pattern .

A meta-analysis looked at the link between high adherence to the Mediterranean diet during childhood and the risk of

asthma and wheezing in children, and although there is a trend towards high adherence to the Mediterranean diet in

childhood to prevent current wheeze in later life, no inverse relationship was found for asthma (OR = 0.87, 95% CI 0.72;

1.04) or severe asthma (OR = 0.97, 95% CI 0.89; 1.06) . Accordingly, the US-based Nurses’ Health Study revealed that

high AHEI-2010 scores were not significantly associated with a reduced risk of adult-onset asthma . Visser et al. also

found no effect of higher diet quality on adult-onset asthma in a cohort study . Another research, in Hispanic adults,

with the purpose of seeing whether a pro-inflammatory diet (as measured by the energy-adjusted dietary inflammatory

index [E-DII]) or a high dietary quality (as measured by the AHEI-2010) is associated with current asthma, current asthma

symptoms, and lung function, observed that a higher E-DII score (representing a more pro-inflammatory diet) was

associated with current asthma (OR for quartile 4 vs. 1: 1.35, 95% CI 0.97; 1.90) and asthma symptoms (OR for quartile 4
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vs. 1: 1.42, 95% CI 1.12; 1.81). However, the AHEI-2010 score was not significantly associated with any of the outcomes

. E-DII is composed of 45 individual food parameters, mostly micro- and macronutrients, which are scored to

characterize their inflammatory potential (but only 29 parameters were available and used in the study by Han et al.).

Points are assigned to each of these parameters according to whether they increase, decrease, or have no effect on six

biomarkers of inflammation . As for AHEI-2010, this index is a tool used to evaluate the quality of an individual’s diet,

consisting of eleven components that contribute to the overall classification of diet quality. These components include the

consumption of vegetables (excluding potatoes), whole fruits (not including fruit juice), whole grains, sugar-sweetened

beverages and fruit juices, nuts and legumes, red and processed meats, trans fats, long-chain omega-3 fats, PUFA,

sodium, and alcohol. Each component was assigned a score ranging from 0 (inadequate intake) to 10 (optimal intake).

Scores of all components were then summed, resulting in a total score that ranged from 0 to 110. Higher scores indicated

healthier eating habits .

The E-DII may be a more adequate index to characterize a pro-inflammatory diet, and as asthma is an inflammatory

disease, the observed significant association of a higher E-DII with asthma may reflect the capacity of the index to identify

components that contribute to asthma risk. Han et al. refer that E-DII may be a better indicator of dietary patterns leading

to airway inflammation than the AHEI-2010 .

An overall view of the different dietary component’s effects and its interaction in relationship with inflammation are

presented in Figure 2.

Figure 2. Diet and inflammation. The western dietary pattern promotes a pro-inflammatory environment due to a lack of

consumption of antioxidants rich foods such as fruits and vegetables, leading to an increase in oxidative stress and

inflammation. Fruits, whole grains, vegetables, legumes, and olive oil all have antioxidants properties that may lower

inflammation. On the other side, a high intake of saturated fatty acids seems to be able to activate the innate immune

system through the toll-like receptor-4 (TLR4), consequently stimulating the nuclear factor kappa-light-chain-enhancer of

activated B cells (NF-kB) inflammatory cascade, while also dysregulating the microbiota, and consequently leading to a

decrease in short-chain fatty acid production, thereby augmenting inflammation. Fruits, vegetables, legumes, and whole

grains, on the contrary, are fiber-rich foods that can modulate microbiota, leading to an increase in short chain fatty acids

(SCFAs) that seem to inhibit NF-kB function. Eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) appear to be

able to inhibit the production of proinflammatory cytokines by inhibiting NF-kB activation. ⨁: activation; and ⊖: inhibition.
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