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Reduced vitamin D levels are frequently associated with
type 2 inflammatory diseases, such as allergic rhinitis,
asthma, and atopic dermatitis [1]. Nutritional deficien-
cies and vitamin D deficiency are also present in patients
with food allergies. Since EoE is a type of chronic type 2
immune-mediated (non-IgE) food allergy that has rapidly
increased in incidence and prevalence globally for unknown
reasons, identification of environmental or nutritional fac-
tors that could be a cause or propagator is of intense interest.
Given the relationship of vitamin D with food allergies and
atopic disorders, as well as EoE sharing the same patho-
physiology with other type 2 disorders, understanding the
relationship between EoE and vitamin D could help under-
stand disease pathogenesis.

A systematic review from 2015 [2] reported the con-
tribution of nutritional deficiencies to the pathogenesis of
EoE, identifying a trend for vitamin D insufficiency or defi-
ciency in EoE patients both pre- and post-supplementation.
Since the review was completed at a time when studies
were sparse, the quality of these studies was not robust.
Since then, efforts have been made to understand the way
vitamin D may modulate the immune system and preserve
the epithelial barrier. A 2018 study sought an association
between 25(OH)D levels (a serum marker of clinically rel-
evant vitamin D levels) and absolute blood eosinophil count,
noting a trend of significance [3], despite the observation
that peripheral eosinophilia is not a good marker for EoE.
Other studies have noted that 25(OH)D levels can influence
several immune markers and cell types implicated in EoE
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pathogenesis, such as B and T cells and TGF-f [4]. A recent
publication [4] reported that vitamin D is an endogenous
IL-13 antagonist. IL-13 is implicated not only in the devel-
opment of atopic conditions, such as EoE, but is also an
effective target for management of EoE, as shown by the
efficacy of the recently approved therapeutic monoclonal
antibody dupilumab. Metagenomic analysis [4] identified a
reversal in IL-13 dysregulation with vitamin D supplemen-
tation in preclinical EOE models, confirming vitamin D can
modulate the immune system and improve epithelial barrier
function in EoE in a preclinical model, although the clinical
implications of IL-13 modulation are thus far unclear.

In this issue of DDS, Cameron et al. [5] aimed to estab-
lish if there is a relative difference in vitamin D levels in
newly diagnosed adult patients with EoE compared with
controls (composed of GERD and non-GERD). Adjusting
for age, sex, race, duration of symptoms, and vitamin D
supplementation, EoE patients had significantly lower lev-
els of vitamin D than did controls, although they were not
vitamin D deficient. Since the subjects were not described
as being nutritionally deficient, this factor was unlikely to
contribute to the observed low levels of vitamin D. Though
vitamin D levels are different between EoE and controls,
it remains unclear whether vitamin D levels can be used
to stratify patients, as there was no relationship between
levels of vitamin D with endoscopic, histologic, or clinical
markers of EoE disease activity. Though there was a sug-
gestion of lower vitamin D levels in patients with fibrosis
of the lamina propria and endoscopically observed furrows,
of the 40 patients with EoE, only 11 patients had adequate
lamina propria samples acquired during biopsy. It is possi-
ble a larger number of patients would reveal an association
for fibrosis in EoE with vitamin D levels, as documented in
pulmonary fibrosis development. There is also the question
of how to assess fibrosis clinically, since obtaining lamina
propria is not always feasible. Serum biomarkers or EndoF-
LIP™ might be useful, although these surrogate biomarkers
have not yet been validated or confirmed by large studies.
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Regarding EndoFlip™, there is also the question whether it
can distinguish between fibrosis and edema.

Though IBD is another gastrointestinal disorder and asso-
ciated with vitamin D, to draw such parallels is likely invalid
since EoE, unliked IBD, is a disorder that mirrors type 2
inflammatory diseases. Therefore, it seems better fitted to
consider vitamin D impact in type 2 inflammatory diseases
and how it is used there, rather than to imitate the work
completed in IBD where vitamin D supplementation has
not, to date, produced clinically relevant mucosal healing
and directly improved symptoms.

Not only is Vitamin D deficiency associated with more
severe state in Type 2 inflammatory disorders (asthma,
atopic dermatitis, and atopic rhinitis), but supplementation
improves the overall disease [6, 7]. Cameron et al.’s paper
sought an association between atopy and EoE with vitamin
D levels. Given the shared pathway for inflammation and
epithelial barrier disruption in this collection of diseases,
one may assume a higher number of atopic diseases may
be linked with a greater likelihood of low vitamin D lev-
els. Nevertheless, Cameron et al. were unable to show an
association between EoE with atopy and vitamin D levels
(2/3 of the study population had atopy). Though atopic EoE
patients were not more likely to have lower vitamin D levels,
it would be interesting to follow such patients with vitamin
D supplementation to see if their disease severity improved.
Due to this linked pathophysiology, it may be reasonable to
suggest for patients with EoE take vitamin D as a means to
reduce their potential risk of disease progression (Table 1).

In 2020, a Brazilian study of 15 pediatric patients with
EoE [8] noted a higher frequency of vitamin D insuffi-
ciency compared with controls (n=17). They described no
association between serum 25 (OH) D levels or with self-
reported consumption of vitamin D-rich foods between the
groups (even after accounting for cow’s milk elimination
in the EoE group). Despite patients with EoE reporting
longer periods of time in the sun than did controls, they
were noted to have vitamin D insufficiency. There were

Table 1 Pros and Cons of vitamin D supplementation in EoE

no general nutritional deficiencies identified, with most
of the study population of normal-high BMI. Follow-up
levels over time were not published. Given Brazil’s equa-
torial elevated sun exposure, the low levels of vitamin D
specifically in EoE are perplexing. On review of factors
that impact vitamin D levels, socioeconomic status, elderly
age group, diet, and time spent indoors are usually noted
as common reasons. Despite fortification of milk with
vitamin D, a recent publication from Ireland [9] in 2022
noted this subset of the population continues to be highly
affected. Another paper from 2015 reviewed 25(OH)D
trends over 40 years, [10] identifying a small percentage
(3.8%) of the population with hypervitaminosis despite the
majority of the high-risk groups having low or inadequate
levels. It may be necessary for public health experts to
reassess the current methodology of increasing vitamin D
levels in our communities and consider alternative options,
such as oral supplementation in children of lower socio-
economic status and in other high-risk populations. Per-
haps a longitudinal population level study could then be
undertaken to note if such intervention changes the onset
and severity of the numerous currently implicated medi-
cal disorders, such as diabetes, asthma, atopic dermatitis,
multiple sclerosis, and cardiovascular disease.

In summary, Cameron et al. are to be commended for
searching for clinical, histologic, or endoscopic features
in patients at the highest risk for vitamin D deficiency.
Their paper has started the conversation on whether low
levels of vitamin D earlier in life may be implicated in the
pathogenesis of EoE. It may even be a factor in the soar-
ing numbers of EoE observed globally. Though EoE and
vitamin D may be linked, its exact nexus remains elusive.
Though Cameron et al. (5) did not report an association
with clinical endpoints, there is enough evidence of the
impact of vitamin D on type 2 disorders to implicate EoE
by association. Further research in combination with novel
treatments may help answer how best to incorporate vita-
min D.

Pros

Cons

Endogenous hormone

Natural and easy to acquire in form of sunlight or pill
Has benefit in other type 2 disorders and may potentially have a similar
mechanism of action

In combination with treatment (diet/drugs), it could potentiate and improve

disease response

Rarely is testing of vitamin D levels required to start treatment or dose adjust

It may reduce fibrosis progression or development

Could overdose if taken in extremely high doses, morbidity of
hypervitaminosis
Another pill for patients to take

Theoretical benefit inferred from other type 2 diseases
Beneficial dose is uncertain

Testing vitamin D levels is expensive in many countries

Not enough evidence to confirm a potential association with EoE
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