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People without celiac disease avoiding gluten (PWAGs) have
increased as a proportion of the US population from an esti-
mated 0.5% in 2009 to 1.7% in 2014. PWAGs thus exceed by
more than twofold the estimated 0.7% of people diagnosed
with celiac disease (CeD) [1]. Although PWAGs may avoid
gluten for multiple reasons, including perceived health ben-
efits [2], and adopting the diet to support a relative with CeD
or non-celiac wheat/gluten sensitivity, their motivations are
neither well characterized nor well understood. For those
with celiac disease, gluten avoidance improves symptoms
and nutritional deficiencies and decreases chronic small
intestinal inflammation, thereby reducing the likelihood of
long-term complications such as osteoporosis or gastroin-
testinal malignancies. Nonetheless, this substantial benefit
comes at the cost of following a difficult [3] and often costly
[4] diet. Even in patients with CeD, a gluten-free diet (GFD)
can have adverse effects, such as micronutrient deficiencies,
constipation, and weight gain [5].

In people without CeD, claims of the health benefits of
gluten avoidance have spread more rapidly than the evidence
of its potential adverse effects. These unsubstantiated health
claims along with a booming gluten-free (GF) food market
are likely driving gluten avoidance among the general popu-
lation. It is in this context that in this issue of Digestive Dis-
eases and Sciences Wagner et al. [6] ask whether pregnant
PWAGs have maternal and fetal outcomes different from
those of their gluten-eating peers.

The design chosen to answer this question is a retrospec-
tive study of two cohorts from a single institution. Inclusion
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into the childbearing PWAG cohort (n=138) required docu-
mentation of gluten avoidance during a prenatal visit or the
request for a GFD during admission for labor and deliv-
ery (L&D). The control cohort consisted of age-, sex-, and
ethnicity-matched childbearing women at the same institu-
tion who did not meet the inclusion criteria for the PWAG
cohort. Exclusion criteria for both groups included chart
documentation, serology, or duodenal histology consist-
ent with CeD, wheat allergy, or dermatitis herpetiformis.
Maternal and fetal outcomes of interest were recorded and
compared between the two groups.

Both study cohorts were carefully defined in an attempt
to exclude pregnant women with a known history, serol-
ogy, or histology of CeD based on institutional records. This
approach, as rightly acknowledged in the discussion section,
could miss patients diagnosed with CeD outside of the hos-
pital network or who have the disease without a formal diag-
nosis but who have decided to avoid gluten. That concern
is intensified by relatively high frequencies of hypothyroid-
ism (24.6% vs. 10.1%) and chart diagnosis of IBS (8.7% vs.
1.45%) in PWAGs compared to controls. Patients with CeD
have an increased risk of hypothyroidism [7] and can easily
be misdiagnosed with IBS [8]. Other explanations for this
imbalance remain plausible. Information on the outcomes of
patients with CeD excluded from these cohorts could have
been of great interest as a group that is best known to benefit
from GFD during pregnancy [9]. It is a missed opportunity
to attempt to differentiate the effects of a GFD from those
of CeD.

Important maternal outcomes such as gestational weight
gain, type of delivery, indication for delivery, gestational
hypertension, preeclampsia, gestational diabetes, postpar-
tum depression, and postpartum transfusion requirement did
not differ significantly between PWAG and control moth-
ers. Similarly, the composite rate of all neonatal compli-
cations did not differ between the PWAG and the control
group (44.2% vs. 42.8%, p=0.82). Key neonatal outcomes
including gestational age at delivery, birth weight, Apgar

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10620-020-06452-7&domain=pdf

Digestive Diseases and Sciences

scores, major fetal malformations, demise, hyperglycemia,
jaundice, respiratory distress syndrome, and need for inten-
sive care were analyzed independently and did not differ
between groups.

The study by Wagner et al. provides novel and useful
information for gastroenterologists and other clinicians who
may be asked by patients without CeD for advice regard-
ing gluten avoidance during pregnancy. Yet, the apparent
good news must be balanced by its description of a relatively
narrow and specific population composed mostly of com-
mercially insured White non-Hispanic women in the New
York City area. One could theorize this population may be
better equipped to mitigate potentially adverse effects of a
GFD. For example: (1) they may have better access to a
wider variety of nutritious GF foods that they can afford;
(2) they may have superior access to medical care, expert
nutritional advice, and thus better adhere to antenatal micro-
nutrient supplementation; and (3) they may have available
more time, space and opportunity for physical activity in
order to avoid weight gain.

It is also essential to consider the results in the context
of limited information resulting in substantial uncertainty
regarding the “dose” of the GFD—intensity (adherence),
duration, and timing related to pregnancy. Over a quarter
(69/245, 28.2%) of patients initially screened to be in the
PWAG group were included based on having an inpatient
order for a GFD on admission to L&D. It is possible that
they avoided gluten even before their pregnancy or only in
the immediate peripartum setting. This “dose gradient” in
the independent variable has considerable implications for
the strength of the conclusions as effects of a nutritionally
imbalanced GFD may take time to accrue. Moreover, the
physiology of embryonic and fetal development would sug-
gest the timing and duration of gluten avoidance to be of
vital relevance if it led to deficiencies of essential micro-
nutrients such as iron and folate. Folate deficiency during
the first 4 weeks of pregnancy predisposes to neural tube
defects [10]. Whereas iron deficiency is most important in
the third trimester as the rapid expansion of the placenta,
fetus and maternal blood pool considerably increase the iron
requirements [11]. Perhaps, subgroup analysis for important
outcomes of the study between those recruited by antenatal
intake forms as opposed to inpatient dietary orders could
dispel these concerns and even help validate an inpatient
dietary order as an appropriate proxy for recruitment for
future similar studies.

The maternal and fetal outcomes chosen by the authors
seem relevant and appropriate. Fetal adverse outcomes such
as preterm birth or small for gestational age are uncommon
in the developed world, with frequencies around 5-7% [9].
While the sample size could permit detection of changes of
two to fourfold in these frequencies with a power of 80%, the
authors sensibly chose to generate a composite outcome of
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neonatal complications enabling the detection of changes of
~33% in the rate of overall neonatal complications (post hoc
calculations based on OpenEpi Software [12]).

There is generally a lack of data regarding the effects
of diets commonly prescribed for digestive ailments (e.g.,
low FODMAP, carbohydrate exclusion diets for inflamma-
tory bowel disease) in special populations, such as pregnant
women, children, and the elderly. Increasing interest from
the general population and the willingness of gastroenterolo-
gists to consider dietary manipulation in the management of
common GI conditions necessitates further research about
the effects of such diets not only in special populations, but
also with long-term use/adherence.

It is in this context that we welcome the arrival of Wagner
et al.’s study and congratulate them on their delivery of use-
ful evidence regarding dietary interventions that are inher-
ently difficult to control in a randomized fashion. Despite
concerns about generalizability, the study population may
be representative of many reproductive-age PWAG women
considering pregnancy in the USA [1]. For now, recommen-
dations regarding a GFD during pregnancy in a non-celiac
patient should remain individualized, emphasize adherence
to standard recommendations for prenatal micronutrient sup-
plementation, and start with a shared understanding of how
little we know about potential risks and benefits.
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