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Influence of breastfeeding and timing of gluten introduction on the onset of
celiac disease in infants

VYr1uiaj nojema 1 BpeMeHa yBolhema riyTeHa Ha 1ojaBy IiejrjadyHe 00JIeCTH KO
JIeTie y3pacTa JI0 IBE TONHE

SUMMARY

Introduction/Objective The classic type of celiac
disease (CD) is most common in children under two
years of age.

The aim of this study was to investigate whether
breastfeeding, particularly breastfeeding during gluten
introduction, and timing of gluten introduction,
influence the onset of CD at this age.

Methods We retrospectively analyzed medical records
of 93 children, 40 in the first and 53 in the second
year, with a classic CD diagnosed at the University
Children's Hospital, Belgrade between 2000 and 2010.
Diagnose of CD was based on the criteria of the
European Society for Pediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) from 1989.
Results Duration of breastfeeding reduced the onset of
the CD in the first year p = 0.039 (OR =1.43 95% CI
1.019-1.899). Also, breastfeeding at the time of gluten
introduction significantly delayed the age at diagnosis
(F=1.671, t=2.39, p=0.029). The timing of gluten
introduction did not affect the age of occurrence of CD
in these group of children.

Conclusion Longer breastfeeding, and breastfeeding
at the time of gluten introduction, postponed the onset
of classic CD in patients up to 2 years. The association
between the occurrence of CD and the time of
introduction of gluten in this age group of patients has
not been established.

Keywords: classic celiac disease;. children up to 2
years; breastfeeding; age of gluten introduction

INTRODUCTION

CAXKETAK

VYeoa/Ilum Kinacwunn tun nenujaune 6onectn (LIB)
ce Hajuemhe jaBJba KOJ JeIe y3pacTa A0 IBE TOIUHE.
Huss oBe cryauje je 6o ma ce WCHHTa J1a JIN [I0jCHe,
moce0HO M0jele TOKOM yBohema TiIyTeHa, W Bpeme
yBohema IiIyTeHa, yTW4y Ha moverak by oBom
no0y.

Meton PerpocnexktuBHO CMO aHaIu3upanu
MeIUIUMHCKY nokymenTanujy 93 aene, 40 y npBoj u 53
y JOpyroj roaumHu, ca kinacudyHoM ¢opmom LB
JIUjaTHOCTUKOBAHO] y  YHHUBEP3UTETCKOj  JI€Yj0j
winHunM y beorpany mamely 2000. u 2010. rogune.
HujarHoza I[b 3acHoBaHa je Ha KpUTEpHjyMUMa
EBporckor ynpyxema.3a A€4jy racTpOSHTEpPOJIOTH]Y,
xemaronorujy u Hytpunnjy (ESPGHAN) wu3 1989.
TOJUHE.

Pesynratu’ Tpajame npupomHe HCXpaHe 3HAYajHO
penykyje mojaBy 1B 'y mpBOj  TOOMHH >XKHBOTa
(p=0,039, OR=1,43, 9% CI=1,019-1,899).
Takohe, mpupogHa wucxpaHa y BpeMe YBOAjeHa
DIyTeHa CUTHM(QUKAHTHO OJyIaXke TNojaBy OoJiecTH
(F=1,671, t=2,39, p=0,029). Bpeme yBohemwa
rIyTeHa HHje YTHUIAJIO Ha y3pacT mojase LIB y oBOj
rpynu Jene.

3aksbyyak [IpuponHa ucxpaHa, a HoceOHO MPUPOIHA
HCXpaHa y BpeMe yBOJjera IIIyTeHa, OJJIaXKe IMOjaBy
kiacuyee b kon newme y3pacta 10 JABe TOAMHE.
[osezanoct mojase L1/] 1 BpemeHa yBoljema riryTeHa
y OBOj Y3pacTHOj TPYITH IAIHjeHaTa HHje JOKa3aHa.
KibyuyHe peun: xiacuyHa nenujadyHa Ooect; Aena 10
JIBE TOJIMHE; JI0j€IbE; Y3PacT YBOherma riryreHa

Celiac disease (CD) is an immune-mediated systematic disease caused by the ingestion

of gluten that appears in genetically predisposed individuals. The most important genetic

factor is the.human leukocyte antigen (HLA) locus DQ2 and HLA-DQ8 haplotypes, while the

gluten, most important environmental factor, is required to trigger the disease [1, 2]. Other

factors may contribute to the pathogenesis and expression of CD, namely additional genetic

loci, gender, breastfeeding, timing of gluten introduction, gut microbiota, mode of delivery,
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metabolic profile of patients, etc. [3]. The disease may be symptomatic, with the occurrence
of gastrointestinal and non-gastrointestinal symptoms. In addition, the course of the disease
may be asymptomatic. Symptomatic form includes classic and atypical presentation. The
classic form of the disease, which primarily occurs in children aged 9-24 months, is
characterized by chronic diarrhea, vomiting, abdominal distention, and malnutrition [4].

Some recent randomized controlled trails concluded that there is no influence of timing
of gluten introduction on the risk of developing CD [5, 6]. New observational studies. showed
that breastfeeding, never during gluten introduction, influenced the risk of developing CD [5,
6]. Obviously, there is a need to further clarify the role of environmental factors in
pathogenesis of CD.

The aim of this study was to investigate whether breastfeeding, particularly
breastfeeding during gluten introduction, and timing of gluten introduction, influenced the

onset of CD in infants.

METHODS

We retrospectively analyzed medical records of 93 infants (children up to 2 years of
age; 61 girls and 32 boys), diagnosed with classic form of CD at the University Children’s
Hospital in Belgrade, between the year 2000 and 2010. The study protocol was approved by
the hospital Ethics Committee. Of the 93 infants, 40 were diagnosed in the first year and 53
in'the second, and all of them had severe gastrointestinal symptoms, characterized by a
chronic diarrhea, poor appetite, and failure to thrive. Diagnose of CD was based on the
criteria of the European Society for Pediatric Gastroenterology, Hepatology and Nutrition
(ESPGHAN) [7]. In all participants, the enteropathy was destructive, in 90% total or subtotal

and in 10% partial.
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In medical records, we analyzed duration of breastfeeding before the diagnosis, timing
of gluten introduction, the duration of symptoms, and the age at diagnosis. Having the
retrospective study, we did not insist on exclusively breastfeeding, we assumed that the infant
had been breastfed if mother had produced enough milk for a minimum of three complete
nursing per day.

Participant descriptive statistics are shown in Table 1.

The participants were divided into two groups based on breastfeeding status at the time
of gluten introduction. Twenty-four participants were breastfeed at the time of gluten
introduction, and 69 were not. In addition, according to new ESPGHAN position paper [8],
we divided participants regarding timing of gluten introduction: before the fourth month
(n =12) and after (n = 81).

Binary logistic regression was conducted to estimate whether duration of breastfeeding
and timing of gluten introduction influenced the risk of disease occurrence in the first year of
life. Differences regarding age at diagnosis-between the groups of infants formed based on
timing of gluten introduction and breastfeeding during gluten introduction were determined
using y* test. For all statistical analyses OpenStat (lowa, USA) software for Windows,

version 11.9.08 (http://openstat.en.softonic.com/) was used.

RESULTS

Binary logistic regression showed that duration of breastfeeding and timing of gluten
introduction influenced the risk of CD occurrence in the first year of life. The model with
statistical significance influenced the risk (x* = 16.14; df = 4; p = 0.001), and explained 24.3—
32.4% variance. The only variable with significant prediction was duration of breastfeeding,
which reduced the onset of the disease in the first year p = 0.039 (OR = 1.43 95%,

Cl = 1.019-1.899) (Table 2).
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Since the regression model suggested that timing of gluten introduction was not
associated with the postponing the diagnosis, we compared the two groups of infants based
on the timing of gluten introduction. Although in the first group (gluten introduced prior to
the fourth month) the onset of the disease was earlier (12.75 + 4.15months) compared with
the second group (14.69 + 4.90 months), there was no significant difference (F = 1.036;

p = 0.197) between them.

Longer breastfeeding was associated with delayed diagnosis of CD. Infants with the
diagnosis made in second year were breastfed for 5.27 + 4.68 months, while those diagnosed
in the first year had shorter duration of breastfeeding (1.63 + 3.99 months).and the difference
between groups was significant (F =5 6.57, t = -4.15; p < 0.01) (Figure 1).

In the group of infants that were not breastfed at the time of-gluten introduction, the
mean age at diagnosis was 13.20 + 5.01, and in the other group it was 16.31 +'3.99 months,
and the age at diagnosis was significantly delayed into second group (F = 1.671, t = 2.39,
DF =91, p = 0.029) (Figure 2).

Also, we found that there was twice as much girls than boys diagnosed with classic
form of CD, but gender did not significantly affect age at diagnosis (t = 0.87, DF = 91,

p = 0.39) nor the durationof symptoms (t = -1.33, DF =91, p = 0.18).

DISCUSSION

CD is one of the most common diseases worldwide with the prevalence of 1% among
Caucasians [8, 9]. Some epidemiological studies showed that the prevalence has increased
over past decade, with no significant change in human genome [10]. It points out to the

environmental factors and renews their role in the onset of the disease.
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In our study, we found that breastfeeding delayed onset of CD in infants. Particularly,
breastfeeding during gluten introduction postponed the onset of the disease. According to our
study, timing of gluten introduction did not influence the occurrence of CD.

A protective effect of breastfeeding on CD has long been assumed and it occurs
through various mechanisms, including presence of numerous nonnutritive factors, like
lysozyme lactoferrin, s IgA and others [11, 12]. In addition, breastfeeding is excellent
protection from gastrointestinal infections and repeated gastrointestinal infections have been
reported to increase the risk of CD [13]. That is why breastfeeding may confer indirect
protection from CD [12, 13]. Some studies point to the importance of continuing
breastfeeding at the time of gluten introduction [11, 14]. Previous retrospective studies
suggested a ‘window of opportunity’ for primary prevention by introducing gluten between
four and six months of age during which breastfeeding provided a protective effect [14, 15,
16]. Small amount of gluten in breast milk helps induce oral tolerance, as is the case with
other food allergens [17, 18]. In one recent.study, no. protective effect of breastfeeding on the
development of CD was observed, while in another there was no significant difference in the
percentage of children that developed CD among children that were introduced gluten during
breastfeeding and in those that were not breastfed at the time of gluten introduction [19, 20,
21].

In our study, the duration of breastfeeding was generally short, and we can’t be
absolutely positive about its exclusiveness, but it obviously delayed the onset of the disease.
Today we know that the type of milk, as well as the mode of the delivery, antibiotics and
stress of any kind, strongly influence gastrointestinal microbiota [22, 23]. We did not
investigate the gut microbiota in our participants, but we speculate that breastfeeding can
promote and sustain healthy microbiome [24, 25]. This healthy pattern, along with other

protective factors in human milk, can promote gluten tolerance, and delay occurrence of the
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disease, even in patients with strong genetic predisposition [22, 23]. Although we are aware
that there are studies that claim breastfeeding at the time of gluten introduction is not
protective, in our study we showed that breastfeeding during gluten introduction postponed
the disease, which is important, because in our group of patients duration of symptoms for
only a few months at the early age was critical for growth, especially for weight gain.

On contrary to old ESPGHAN recommendation that gluten should not be introduced
before 17 weeks and not later than at 26 weeks, preferably concurrent with the period.of
breastfeeding, new ESPGHAN position claims that gluten can be introduced to the infant’s
diet between the ages of 4 and 12 months [15, 16, 25]. The age of gluten.introduction in
infants of this age does not seem to influence the absolute risk of developing CD during
childhood. Those recommendations were based on some new prospective, randomized trials
[19, 21]. We also did not find the difference in the onset of CD regarding timing of gluten
introduction. In our study, only small number of participants.consumed gluten prior to the
fourth months, and possible in small quantities. Another possible factor, which we did not
take into account, was the amount of gluten consumed by the infants.

Additionally, in our study; we found that girls were twice as often affected than boys
were which is in accordance to the fact that CD is autoimmune disease, and shares some
important features with other autoimmune diseases that are being more prevalent in females
than in males [26]. In addition, in our study, gender did not significantly affect the age at
diagnosis or the duration of symptoms.

It is well known that genetic predisposition, which all our participants clearly possess,
and exposure to gluten are the two most important factors necessary for CD to develop [19,
20, 21]. Early nutrition practices have been studied long and hard, but new studies pointed to

other environmental factors to contribute the CD risk [22, 27].
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CONCLUSION

In this study, we found that the duration of breastfeeding, and breastfeeding at the time
of gluten introduction, postponed the onset of CD in genetically predisposed children up to
two years old. We did not confirm the timing of gluten introduction influenced the age of
occurrence of CD in these group of children. Our research is a contribution to a very complex
nature of CD that requires more investigations not only in the field of genetic predisposition,
but also regarding influence of various nutritive and nonnutritive environmental factors on its

expression.

Conflict of interest: None declared.
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Table 1. Descriptive statistics of 93 infants with classic CD

Age (months ) at celiac diagnosis 14.28 + 4.78

Duration (months) of symptoms 2.08 +1.84

Duration (months) of breastfeeding 3.33+3.77

Age (months) at gluten introduction | 4.64 + 1.23
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Table 2. Binary logistic regression for the analysis of association between duration of
breastfeeding and occurrence of Celiac disease after the first year in 93 infants diagnosed

with classic form of Celiac disease

Variable B SE p Exp (B) or OR | 95% CI for OR
Duration of breastfeeding | 0.383 | 0.141 | 0.010 | 1.439 1.019-1.899
Constant -2.369 | 1.467 | 0.106 | 0.094

OR — odds ratio; Cl — confidence interval; SE — standard error
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Figure 1. Duration of breastfeeding in infants with classic CD diagnosed in first and in the second
year
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Figure 2. Occurrence of the CD in two groups of infants based on breastfeeding status during gluten
introduction
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