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ARTICLE SUMMARY

» Existing diagnosfic festing is not predictive of severity or the threshold dose of clinical reactivity, and many patients still require an Oral
Food Challenge [OFC). While OFCs are very useful for making an allergy diagnosis and determining clinical reactivity, they often
cause anaphylaxis, which can increase patient anxiety. and are time and resource infensive.

= An extensive validation was performed across 5 cohorts (all with confirmed oral food challenge results) across six different countries.
Cohorts used: BOPI, OPIA, CAFETERIA, CoFAR6, and PEPITES with specimens from Australia, UK, US, Ireland, and Germany.

This paper reports the first validated algorithm using two key peanut specific IgE epitopes to predict probabiliies of reaction to
different amounts of peanut in allergic subjects and may provide a useful clinical substitute for peanut oral food challenges.

+ Using the algorithm, subjects were assigned info “high’, ‘moderate”, or ‘low” dose reactivity groups. On average, subjects in the “high”
group were 4 times more likely o tolerate a specific dose, compared to the “low” group.' For example, 88% of patients in the high
dose reactivity group were able fo folerate » 144 mg of peanut protein whereas only 29% were able to tolerate the same amount in the
low dose reactivity group.?

CLINICAL CONSIDERATIONS

» The new epitope test offers more granular information fo help clinicians stratify freatment and peanut avoidance plans for their patients.

+ See below for summary of clinical considerations based on threshold reactivity level!

allergenis peanut diagnostic result clinical considerations!

+ inform or avoid oral food challenge fo reduce risk of anaphlyaxis
+ confirm strict avoidance of peanut
+ consider immunotherapy to reduce risk of reaction

likely allergic
low dose reactor

+ consider a single oral food challenge (30 fo 100 mg) fo reduce anxiety and improve
quality of life

less stringent avoidance of peanut regime

+ consider inclusions of precautionary labeled foods such as ‘May contain peanut’

+ consider immunotherapy to reduce risk of reaction

likely allergic
moderate dose reactor

+ consider a single oral food challenge (100 to 300 mg) to reduce anxiety and improve
quality of life

* less stringent avoidance of peanut regime

+ consider inclusions of precautionary labeled foods such as ‘May contain peanut’

+ consider sfarting immunotherapy at higher doses fo shorfen time fo maintenance dose

li[\{\l} ﬂll{\]"L'CiL'
hif-’:h dose reactor

unlikely allergic « oral food challenge to rule out the diagnosis of peanut allergy

!
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The burden of asthma and allergic diseases such as allergic rhinitis, eczema, and food allergies
has increased worldwide. Currently, there are no cures for these diseases, and symptomatic
therapies or those offering the possibility of increased tolerance are often administered for
prolonged periods. Likely, the bestlong-term solution to stop the allergy and asthma epidemic
is primary prevention.

Therefore, there is a need to identify modifiable factors associated with the development of
the diseases. Dietary intake is a modifiable risk factor that could potentially lead to reduced
asthma and allergy outcomes. In this journal, Venter and and O’Mahony highlighted the role
of immunomodulatory potential of nutrition on the microbiome, epigenome, immune system,
and subsequent immune outcomes.! The fetal immune system develops as early as 12 weeks
gestion. The maternal diet during pregnancy has the potential to modulate asthma, allergic
and other disease outcomes in the infant. Currently, associations presented in systematic
reviews are limited.? The limitations regarding dietary interventions during pregnancy to
prevent offspring asthma/wheeze is further highlighted by the Global Initiative for Asthma
(GINA) guidelines.® The only dietary recommendation by these guidelines indicates that
correcting vitamin D deficiency in pregnant women may reduce offspring wheeze.
Nevertheless, recent data of randomized controlled trials (RCT) indicated that fish-oil derived
n-3 long-chain polyunsaturated fatty acid (n-3 LCPUFA) supplementation during pregnancy
may reduce the risk of the development of asthma and lower respiratory tract infections in
the offspring.*> The ability to draw clear associations between maternal diet intake and
offspring allergy outcomes, may be limited due to a lack in validated diet collections tools,
leading to a high the risk for bias in dietary assessment.® Therefore, there is a need for
biomarkers that accurately assess dietaryintake. Metabolomics may provide some options for

measuring dietary intake.
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One example of such a biomarker is measuring short-chain fatty acids (SCFAs) in fecal samples.
Elevated SCFAs in one year old children after consumption of milk products, fish, fruits and
vegetables were inversely associated with a reduced risk of allergy and atopy development
later in life. It has also been shown that SCFAs have broad effects on the immune system.”8
Another example of a promising biomarker for milk product consumption early in life is N-
glycolylneuraminic acid. An anti-N-glycolylneuraminic acid response in sera was induced after
cow’s milk consumption in early-life that was inversely associated with the incidence of
asthma and wheezing. Furthermore, N-glycolylneuraminic acid correlated with induction of

immunological tolerance indicated by increased production of regulatory T cells.?

The study of Gilirdeniz et al. aimed to identify metabolomic biomarkers in children which are
associated with high n-3 LCPUFA consumption of pregnant mothers and with a reduction in
the risk of asthma development and lower respiratory trac infections in the offspring.®
Gurdeniz et al. assessed the metabolic profile of newborn dried blood spots in the context of
two cohorts; the Copenhagen Prospective Studies on Asthma in Childhood (COPSAC2010), a
mother-child RCT to assess the effect of fish-oil supplementation during pregnancy on the
development of persistent asthma and wheezing by 6 years; and the COPSAC2000, a high-risk
cohort including 411 children born to mothers with a history of asthma.b Pregnant women
received either 2.4 g of fish-oil derived n-3 LCPUFA capsules (55% EPA and 37% DHA) or a
placebo. Wheezing and asthma were diagnosed by the COPSAC pediatricians based on a
validated, symptom-based algorithm using daily diary recordings of troublesome lung
symptoms, medication usesince birth, and objective assessments atacute care and scheduled

visits to the COPSAC research unit.®

85UB0 17 SUOWIWOD aA1IE81D 3(dedtjdde au Aq pausenob ae ssjone VO 8sn 40 Sa|nJ o} Afeiq18uljuO 4|1 UO (SUOTHPUOD-pUe-SWIIB)W0D" A8 | 1M AleIq U {UO//:SO1Y) SUOHIPUOD PuUe SWie | 8U188S *[220z/TT/v2] Uo Akiqiauliuo A1 ‘uled BIseAn Aq 06SST [B/TTTT OT/I0p/ w00 A8 1M Akeid i jpuljuo//Sdny woly papeojumoq ‘el ‘G66686ET



Furan fatty acids originate from plants and algae and accumulate in fish and crustaceans.
Humans do not produce furan fatty acids de novo but acquire it through nutritional intake.
The metabolomic studies led to the discovery of a furan fatty acid metabolite, CMPF (3-
carboxy-4-methyl-5-propyl-2-furan propanoic acid) as a strong biomarker of fatty fish intake.
The group showed that increasing levels of CMPF in the newborn’s blood were strongly
associated with prenatal n-3 LCPUFA intake and associated with a reduced risk of developing
asthma before age 6 years. These findings were replicated in the independent, observational
COPSAC2000 cohort, suggesting that newborn CMPF level may be utilized as an asthma-
relevant biomarker of prenatal n-3 LCPUFA exposure for risk stratification.® Further, in both
cohorts CMPF levels in newborn children were also inversely associated with number of
episodes with troublesome lung symptoms and common infections in the first 3 years of life
but not with lung function or any other allergy outcome, suggesting that CMPF depicts the
very common non-atopic childhood asthma endotype characterized by early debut and high

load of infections.®

The identification of biomarkers for dietary intake is crucial to perform nutrition based RCTs
and to understand the effect of nutrition on the development of a disease. Moreover,
metabolic profiling has emerged as a powerful tool for biomarker discovery. Nevertheless,
additional research is necessary to understand if the newly discovered biomarkers have a

further role in pathophysiology of the related disorders.

85UB0 17 SUOWIWOD aA1IE81D 3(dedtjdde au Aq pausenob ae ssjone VO 8sn 40 Sa|nJ o} Afeiq18uljuO 4|1 UO (SUOTHPUOD-pUe-SWIIB)W0D" A8 | 1M AleIq U {UO//:SO1Y) SUOHIPUOD PuUe SWie | 8U188S *[220z/TT/v2] Uo Akiqiauliuo A1 ‘uled BIseAn Aq 06SST [B/TTTT OT/I0p/ w00 A8 1M Akeid i jpuljuo//Sdny woly papeojumoq ‘el ‘G66686ET



References

Venter C, O’'Mahony L. Immunonutrition: The importance of a new European Academy
of Allergy and Clinical Immunology working group addressing a significant burden and
unmet need. Allergy. 2021;76(7):2303-2305. doi:10.1111/ALL.14781

Venter C, Palumbo MP, Glueck DH, et al. The maternal diet index in pregnancy is
associated with offspring allergic diseases: the Healthy Start study. Allergy.
2022;77(1):162-172. doi:10.1111/ALL.14949

2022 GINA Main Report - Global Initiative for Asthma - GINA.
https://ginasthma.org/gina-reports/.

H B, JS, BLC, et al. Fish Oil-Derived Fatty Acids in Pregnancy and Wheeze and Asthma
in Offspring. N EnglJ Med. 2016;375(26):81. doi:10.1056/NEJMOA1503734

Venter C, Agostoni C, Arshad SH, et al. Dietary factors during pregnancy and atopic
outcomes in childhood: A systematic review from the European Academy of Allergy and
Clinical Immunology. Pediatr Allergy Immunol. 2020;31(8):889-912.
doi:10.1111/PAI.13303

Gurdeniz G, Kim M, Brustad N, et al. Furan fatty acid metabolite in newborns predicts
risk of asthma. Allergy. 2022. doi:10.1111/ALL.15554

Roduit C, Frei R, Ferstl R, et al. High levels of butyrate and propionate in early life are
associated with protection against atopy. Allergy: European Journal of Allergy and
Clinical Immunology. 2018.

Sasaki M, Schwab C, Ramirez Garcia A, et al. The abundance of Ruminococcus bromii is
associated with faecal butyrate levels and atopic dermatitis in infancy. Allergy. August
2022. doi:10.1111/ALL.15440

Frei R, Ferstl R, Roduit C, et al. Exposure to nonmicrobial N-glycolylneuraminic acid

85UB0 17 SUOWIWOD aA1IE81D 3(dedtjdde au Aq pausenob ae ssjone VO 8sn 40 Sa|nJ o} Afeiq18uljuO 4|1 UO (SUOTHPUOD-pUe-SWIIB)W0D" A8 | 1M AleIq U {UO//:SO1Y) SUOHIPUOD PuUe SWie | 8U188S *[220z/TT/v2] Uo Akiqiauliuo A1 ‘uled BIseAn Aq 06SST [B/TTTT OT/I0p/ w00 A8 1M Akeid i jpuljuo//Sdny woly papeojumoq ‘el ‘G66686ET



13989995, ja, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/all.15590 by Universitét Bern, Wiley Online Library on [24/11/2022]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

protects farmers’ children against airway inflammation and colitis. J Allergy Clin

Immunol. 2018. doi:10.1016/j.jaci.2017.04.051



	1

