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With increasing interest in recent years in cœliac disease 
(CD) and also in alternate clinical presentations related to 
dietary exposure to components of cereals, there has been 
consequent increasing popularity of gluten-free diets (GFD). 
Increasing rates of CD have been documented in several set-
tings [1]. However, even greater numbers of individuals have 
adopted a GFD for a range of other reasons [2], generating 
huge increases in the market for GF products [3]. Within this 
spectrum of cereal-related disorders is non-cœliac gluten 
sensitivity (NCGS), also termed non-cœliac wheat sensitiv-
ity (NCWS) [4].

NCGS/NCWS was defined in 2015 as an immune-medi-
ated reaction to wheat manifest as several gastrointestinal 
(GI) or non-gastrointestinal symptoms that improve with 
the exclusion of gluten or wheat, in a setting where CD and 
wheat allergy have both been excluded [5]. Withdrawal of 
gluten or wheat from the diet followed by a direct challenge 
is regarded as the gold standard, with a double-blind pla-
cebo-controlled (DBPC) re-challenge trial considered opti-
mal in research settings. At present, and unlike CD, there 
are no laboratory assays such as biomarkers or histological 
findings that provide accurate and objective indicators for 
this condition. Consequently, strict use of standardized diag-
nostic criteria is essential. Furthermore, controversy remains 
as to the contribution of other specific cereal components 
such as fructans (one of the fermentable carbohydrates, a 
component of the FODMAPs group) or amylase/trypsin 
inhibitors [4, 6]. This further highlights the importance of 
a well-defined and robust definition of the specific dietary 
exclusions being examined.

In the current issue of Digestive Diseases and Sciences, 
Soresi et al. [7] present their novel work outlining the pat-
terns of gynæcologic disorders in Italian women with and 
without NCWS. The patients with NCWS in this study 
were well-characterized following a strict and standardized 
protocol involving a DBPC wheat challenge. The authors 
compared symptoms to three control age-matched groups of 
women recruited at the same gastroenterology unit, includ-
ing patients with irritable bowel syndrome (IBS) unre-
sponsive to dietary changes, patients diagnosed histologi-
cally with CD, and healthy controls without GI symptoms 
or known disease. The subjects with IBS and the healthy 
control group had serological tests (but not small bowel 
biopsies) in order to exclude CD. Furthermore, those with 
IBS and CD were managed with a short trial of a GFD or 
ongoing GFD, respectively; the healthy control group did 
not undergo any dietary changes. Although unlikely, these 
points raise the possibility of possible confounding factors 
within the control groups.

More of the subjects with NCWS reported gynæcologic 
symptoms—particularly menstrual cycle abnormalities, 
recurrent vaginitis, dyspareunia, and recurrent cystitis—
compared with women in the three control groups [7]. 
Approximately half of the subjects with NCWS with men-
strual disorders and a third of those with recurrent vaginitis 
had symptom resolution after exclusion of dietary wheat. It 
was not clear, however, if symptoms changed after exclusion 
of dietary gluten in the control women with CD or those 
with IBS.

The entity known as NCWS is reported to manifest with 
a variety of symptoms, especially neurological symptoms, 
with numerous GI symptoms. Furthermore, these GI symp-
toms overlap extensively with symptoms reported by indi-
viduals diagnosed with CD and functional disorders such 
as IBS. In a recent series of 543 Brazilian patients with 
NCGS, 93% reported bloating, 75% abdominal pain, while 
45% reported diarrhea [8]. An earlier Italian study reported 
similar symptom patterns, with bloat in 87%, pain in 83% 
and diarrhea in 54% [9]. Eight-one percent of the cohort 
in the current study had initially come to medical attention 
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with GI symptoms, with half of them having diarrhea [7]. 
The proportion with bloat and pain were not detailed. None-
theless, the women in the current study appeared to have 
broadly similar presentations to these previously reported 
series of patients.

As mentioned in this study, the exact pathogenic and 
pathogenetic mechanisms leading to NCWS have not been 
fully elucidated. Nevertheless, innate immune responses 
may be contributory; for example, a recent report provides 
preliminary data suggesting differential gene expression 
profiles in a small group of subjects with NCWS compared 
with controls [10]. The connection between the intestinal 
responses seen in NCWS and gynæcologic symptoms is 
also unclear. Soresi et al. [7] refer to their previous findings 
of rectal inflammatory changes in individuals with NCWS, 
proposing pelvic cross-sensitization. The current study, how-
ever, did not provide any additional support for this or any 
other hypothesis tying together NCWS and the increased rate 
of gynæcologic symptoms.

In the current study, the authors reported that there were 
not any factors (GI or other) that predicted the subset with 
gynæcologic symptoms. Nor did they identify any factors 
that appeared to predict the response to exclusion of wheat 
in this group. While all of the women with NCWS had reso-
lution of their GI symptoms with exclusion of wheat, only a 
proportion of those with concurrent gynæcologic symptoms 
had resolution of those symptoms as well. Clearly being 
able to elucidate these factors would be of great advantage 
clinically, but may also provide further clues as to the patho-
genesis of these conditions. The inclusion of larger numbers 
of patients may be required to better clarify these predictive 
factors.

One aspect that was not considered in the current study 
is potential contribution of the microbiota. Given the asso-
ciation of the composition of the intestinal microbiota with 
gastrointestinal disease, including CD, and other literature 
associating gynæcologic disease with alterations of the vagi-
nal microflora [11], ascertainment of the bacterial patterns 
may provide etiologic clues. Several reports indicate micro-
bial compositional variations between patients with CD and 
those with NCGS, as well as variant microbial responses 
to commencement of a GFD [1, 4]. It would be intriguing 
to establish whether or not there are any bacterial patterns 
that associate the co-occurrence of NCWS with gynæcologic 
symptoms.

In conclusion, this report raises interesting and important 
findings: that a higher proportion of women with NCWS had 
gynæcologic symptoms than were observed in women without 
NCWS, and that some of these women have symptom relief 
after exclusion of dietary wheat. Nonetheless, there do remain 
a number of unanswered questions arising from this work. In 
particular, do women who do not have NCWS with these 
gynæcologic symptoms also have improvements with wheat 
exclusion, what are the connections between the GI and pelvic 

symptoms, and how can one predict those who might respond 
best to wheat exclusion?

Additional prospective, well-designed and carefully con-
trolled studies are clearly required to confirm these findings in 
different locations and furthermore to establish generalizabil-
ity. Such studies should stringently define the population with 
NCWS using currently agreed-upon guidelines, with careful 
exclusion of all relevant confounding factors, and focus on 
further advancing our understanding of these problems.
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