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Abstract
Introduction: Eosinophilic esophagitis (EoE) is a chronic,
allergic inflammatory disease of the esophagus. It has a peak
incidence in the 2nd and 3rd decades of life. Despite this,
little is known about pregnancy outcomes in patients
with EoE. Methods: Using a validated histopathologic and
nationwide population-based cohort for the diagnosis of
EoE, we examined maternal and fetal outcomes, with pre-
term birth as the primary outcome, in females with EoE
compared to matched controls. Odds ratios (ORs) were
calculated using logistic regression. Results: Between 1992
and 2016, we identified 19 females with EoE who gave birth
to 23 children (reference births: n = 115). There was 1 (4.3%)
preterm birth in the EoE cohort versus 8 (7.0%) in the ref-
erence cohort (OR = 0.60; 95% CI = 0.07–5.14). Secondary
fetal outcomes included stillbirth, neonatal death, small for
gestational age, low birth weight (LBW), and low Apgar
score. Of these, LBW (<2,500 g) in patients with EoE com-

pared to controls correlated to an OR of 12.42 (95% CI =
1.26–122.42); however, this finding was based on very low
numbers. The remaining fetal outcomes were not signifi-
cantly different between females with EoE and controls.
Secondary pregnancy and maternal outcomes including
induction of labor, instrumental delivery, gestational dia-
betes, or pre-eclampsia were not significantly different
between patients with EoE and controls. Discussion/
Conclusion: Overall in this nationwide cohort study, we
did not find increased association of preterm birth in pa-
tients with EoE. © 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Eosinophilic esophagitis (EoE) is an increasingly
common chronic, immune-mediated inflammatory
disease of the esophagus [1]. It is a clinicohistological

Lovisa Röjler and Amiko M. Uchida shared co-first authorship.

karger@karger.com
www.karger.com/iid

© 2023 The Author(s).
Published by S. Karger AG, Basel

Correspondence to:
Jonas F. Ludvigsson, jonasludvigsson @ yahoo.com

This article is licensed under the Creative Commons Attribution 4.0
International License (CC BY) (http://www.karger.com/Services/
OpenAccessLicense). Usage, derivative works and distribution are
permitted provided that proper credit is given to the author and the
original publisher.

https://www.karger.com/iid
https://www.karger.com/iid
https://www.karger.com/iid
https://doi.org/10.1159/000534412
mailto:karger@karger.com
https://www.karger.com/iid
http://www.karger.com/Services/OpenAccessLicense
http://www.karger.com/Services/OpenAccessLicense


diagnosis where eosinophils infiltrate the esophagus,
causing esophageal dysfunction with dysphagia being
the most common symptom [2]. EoE is generally
treated pharmaceutically with proton pump inhibitors
(PPIs) or topical glucocorticoids, or with elimination
diets. It affects all ages and sexes, and in females the
diagnosis often occurs during child-bearing years,
having a peak incidence between 20 and 30 years of age
[3]. Despite this temporal association, data on preg-
nancy outcomes in EoE are sparse leaving patients who
desire to become or currently are pregnant with little
guidance on outcomes.

To our knowledge, there are only two prior studies
on pregnancy outcomes in EoE. In 2016, Burk et al. [4]
provided a case series of 4 patients with EoE who
either became pregnant or desired to become preg-
nant. These cases were presented to facilitate
discussion of management options and considerations
in patients with EoE. The study turned to patients with
inflammatory bowel disease as discussion compara-
tors but did not compare pregnant patients with EoE
to females from the general population. A more recent
retrospective study by Schreiner et al. [5] included 20
females with established EoE (representing 34 preg-
nancies), who responded to a survey about pregnancy-
related complications and fears. They found 56% of
patients reported improvement of dysphagia during
pregnancy and 20% experienced worsening of this
symptom. However, the investigators found that EoE
likely did not have negative impacts on pregnancy
outcomes.

Using nationwide data on biopsy-verified EoE, we
examined pregnancy outcomes in females with EoE and
female controls from the general population. We hy-
pothesized that patients with EoE would be at higher risk
of adverse pregnancy outcomes than females from the
general population.

Methods

Patient Cohort
The ESPRESSO (Epidemiology Strengthened by histopathology

Reports in Sweden) cohort contains all biopsies obtained from the
gastrointestinal tract during 1965–2017 at 28 pathology depart-
ments in Sweden [6]. The personal identity number is a unique
number assigned to each resident in Sweden and allows for large-
scale linkages and epidemiological research [7]. We linked data on
a large EoE cohort to the nationwide Swedish healthcare registers
including the Swedish Medical Birth Register (MBR), Cause of
Death Register, and the Patient Register [6, 8–10]. EoE medica-
tions administered during pregnancy were assessed using the
National Prescribed Drug Register, which began record keeping

July 1, 2005. Lastly to assess disease and overall health severity in
the 5 years before the first pregnancy, we assessed the diagnostic
codes associated with all 19 pregnant patients.

Wematched all births from pregnant individuals with EoE with
up to five reference individuals from the general population
according to age, calendar year of delivery, parity, and county. In
additional analyses, we further adjusted for level of education, early
pregnancy body mass index (BMI), Nordic country of birth,
smoking in early pregnancy, diabetes, and other autoimmune
disease (diseases listed in online suppl. Table 1; for all online suppl.
material, see https://doi.org/10.1159/000534412).

Inclusion Criteria
The diagnosis of EoE was histological, retrieved from the

ESPRESSO cohort and generally based on the detection
of ≥15 eosinophils/high power field. Our EoE cohort was recently
validated and found to have a positive predictive value of 89% [6].

Pregnancy
We included females with EoE aged 16–46 years as a generous

window for pregnancy. The study was restricted to singletons
between 1992 and 2016. We began follow-up in 1992 since early
pregnancy BMI (through maternal weight and height measure-
ments), which may be an important confounder, became available
in the MBR that year onward.

Fetal and Maternal Outcomes
Our primary outcome was preterm birth (<37 gestational

weeks). Secondary fetal outcomes included stillbirth, neonatal
death, small for gestational age (SGA), low birth weight (LBW),
and low 5-min Apgar score. Stillbirth was defined as intra-
uterine death at ≥28 gestational weeks up until 2008 onward
and thereafter as intrauterine death at ≥22 gestational weeks
(information from the MBR). Neonatal death was defined
within 28 days of delivery and determined from the MBR and
Cause of Death Register. SGA was defined as <2 standard
deviations (reported in the main results below) or <10th per-
centile below the mean weight for gestational age according to
sex. LBW, defined as <2,500 g, and Apgar score <7 at 5 min were
also analyzed. Presence of congenital malformations at birth
and up to the first year of life was determined from the Cause of
Death Register and the Patient Register. Secondary maternal
outcomes included induction of labor, caesarean section, in-
strumental delivery, gestational diabetes, and pre-eclampsia. All
outcomes were evaluated in live births except the outcome
stillbirth.

Statistical Analyses
Conditional logistic regression was used for both main analyses

and subgroup analyses. Odds ratios (ORs) were presented with
95% CIs. Adjustment was performed using two different models:
either model 1 where estimates were conditioned on maternal age,
year of delivery, parity, and county or model 2 conditioned on the
matching set as in model 1 plus adjusting for education, maternal
BMI, smoking, pre-existing diabetes, and other autoimmune
disorders. Education, maternal BMI, and smoking were included
as categorical covariates with amissing indicator in themodel. ORs
reported in the manuscript were those additionally adjusted in
model 2.
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Sensitivity Analyses
When conditioning on thematching set, we were unable to cluster

on a female who had experienced more than one birth given that we
matched on parity. To address this, we performed a sensitivity
analysis on parity separating nulliparous females fromparous females.
As an attempt to reduce intra-familial confounding, we performed
sibling sensitivity analyses to examine the role of shared genetic and
environmental factors (between siblings) and how that may explain
any potential association between EoE and pregnancy outcomes.

Ethics
This study was approved by the Stockholm Ethics Board (2014/

1287-31/4) on August 27, 2014. Informed consent was waived
since the study was strictly register based [11].

Results

Study Cohort
Between 1992 and 2016, we identified 19 females with

EoE who gave birth to 23 children. Births were then
matched according to delivery year, maternal age, parity,
and county with up to 5 reference births (n = 115).
Median maternal age at delivery was 29.7 years
(interquartile range = 27.4–33.2) and the median time
from EoE diagnosis to delivery was 2.4 years
(interquartile range = 1.3–3.5). Nine pregnancies were
parous (39.1%) and the mean BMI at first visit to an-
tenatal care was 23.9 (SD = 4.8). Early pregnancy smoking
was not seen for any of the EoE births but in 4 (3.5%)
reference females (Table 1).

To assess EoE medical therapies used in pregnant
patients, we analyzed medications dispensed during the
first pregnancy and found of the 19 pregnant patients, 18
had their first pregnancy after July 1, 2005 (when
medication registry began). Five pregnant EoE individ-
uals had a prescription for PPI and zero patients had
prescriptions for systemic or topical corticosteroids for
EoE. A complete list of medication names dispensed/
written during pregnancy is provided in online supple-
mentary Table 2.

EoE disease and overall health severity in the 5 years
prior to the first pregnancy revealed that six of the 19
pregnant EoE females had a diagnosis related to
esophageal obstruction and nine had dysphagia (data not
shown). Additionally, pregnant EoE patients and controls
had similar Charlson Comorbidities indices compared to
reference individuals (Table 1).

Primary Outcome Preterm Birth
There was 1 (4.3%) preterm birth in the EoE cohort

versus 8 (7.0%) in the reference cohort. This correlated
with an OR of 0.60 for preterm birth among EoE patients

(95% CI = 0.07–5.14) in model 1 and was similar for
model 2 (OR = 0.21; 95% CI = 0.01–5.43) (Table 2). No
comparison could be made between spontaneous and
medically indicated preterm birth because of too few
cases. This was similar for very preterm birth, defined
as <32 weeks.

Secondary Fetal Outcomes
We found no association between EoE and SGA; while

the OR conditioned onmodel 1 matching factors was 1.28
(95% CI = 0.13–12.78), the OR increased, though did not
gain statistical significance, to 3.83 (95% CI = 0.17–85.59)
after adjusting for additional covariates using model 2.

LBW (<2,500 g) was seen in 3 births to females with
EoE (13.0%) and in 2 births in the reference group (1.7%)
correlating to an OR of 12.42 (95% CI = 1.26–122.42).
There was no difference in Apgar scores at 5 min or
congenital malformations in offspring between females
with or without EoE (Table 2). No neonatal or intra-
uterine fetal deaths were observed in either EoE or the
reference group.

Secondary Pregnancy and Maternal Outcomes
We found no difference in the risk of caesarean section

between EoE and control patients in either model 1 or 2
(OR 1.21; 95% CI = 0.37–3.94 and OR = 1.72; 95% CI =
0.45–6.61); similarly, the indication for caesarean section
of elective (OR 0.35; 95% CI = 0.04–2.87) or emergency
(OR 3.75; 95% CI = 0.84–16.76) was not significantly
different between groups. EoE was not associated with
induction of labor, instrumental delivery, gestational
diabetes, or pre-eclampsia usingmodel 1 or 2 adjustments
(Table 2).

Familial Subgroup Analyses
As an attempt to control for intrafamilial confounding,

we performed subgroup analyses comparing 6 females
with EoE (n births = 8) with their siblings (n = 7 females,
total births n = 13) (Table 3). These analyses found no
statistically significant differences concerning fetal
growth or pregnancy and maternal outcomes (Table 4).

Discussion

In this nationwide cohort study, we examined preg-
nancy outcomes in females with EoE. Over a nearly 25-
year period, we were able to identify 23 births to patients
with EoE. Compared tomatched females from the general
population, females with EoE were at no increased risk of
our main outcome, preterm birth. Additionally, we did
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Table 1.Characteristics of females with
EoE and matched general population
reference females giving birth in
1992–2016

Group Births in
females with
EoE (N
births = 23)

Births in
reference
females (N
births = 115)

N females 19 115
Maternal age at delivery, years

Mean (SD) 29.8 (4.6) 29.7 (4.5)
Median (IQR) 29.7 (27.4–33.2) 29.8 (27.0–32.8)
Range, min–max 18.1–37.8 17.2–38.4
Categories, n (%)

17 years–<25 years 3 (13.0) 15 (13.0)
25 years–<35 years 17 (73.9) 85 (73.9)
≥35 years 3 (13.0) 15 (13.0)

Year of delivery, n (%)
2003–2010 2 (8.7) 10 (8.7)
2011–2014 6 (26.1) 30 (26.1)
2015–2016 15 (65.2) 75 (65.2)

Year of EoE onset/index date, n (%)
2001–2010 5 (21.7) 25 (21.7)
2011–2013 12 (52.2) 60 (52.2)
2014–2015 6 (26.1) 30 (26.1)

Disease duration/time from index date, years
Mean (SD) 2.5 (1.4) 2.4 (1.5)
Median (IQR) 2.4 (1.3–3.5) 2.4 (1.1–3.5)
Range, min–max 0.6; 5.9 0.1; 6.7
Categories, n (%)

<1 year 4 (17.4) 25 (21.7)
1–<3 years 9 (39.1) 46 (40.0)
≥3 years 10 (43.5) 44 (38.3)

Maternal country of birth, n (%)
Nordic 20 (87.0) 102 (88.7)
Other 3 (13.0) 13 (11.3)

Civil status of the mother, n (%)
Living with a partner 19 (82.6) 104 (90.4)
Other/missing 4 (17.4) 11 (9.6)

Level of education, n (%)
≤9 years 2 (8.7) 9 (7.8)
10–12 years 7 (30.4) 41 (35.7)
>12 years 14 (60.9) 65 (56.5)

Parity, n (%)
Nulliparous 14 (60.9) 70 (60.9)
Parous 9 (39.1) 45 (39.1)

BMI in early pregnancy
Mean (SD) 23.9 (4.8) 24.6 (4.7)
Median (IQR) 22.7 (20.1–26.4) 23.7 (21.3–26.3)
Range, min–max 18.8–33.5 16.6–41.3
Categories, n (%)

<18.5 0 4 (3.5)
18.5–<25 14 (60.9) 66 (57.4)
25–<30 3 (13.0) 25 (21.7)
≥30 3 (13.0) 14 (12.2)
Missing 3 (13.0) 6 (5.2)

Smoking in early pregnancy, n (%)
Yes 0 4 (3.5)
No 20 (87.0) 105 (91.3)
Missing 3 (13.0) 6 (5.2)

Comorbiditiesa, n (%)
Diabetes 0 0
Other autoimmune diseases 1 (4.3) 3 (2.6)
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not find evidence of additional adverse pregnancy out-
comes (stillbirth, neonatal death, SGA, low Apgar score,
induction of labor, caesarean section, instrumental de-
livery, gestational diabetes, or pre-eclampsia) except for
an increased risk of LBW <2,500 g.

While we found an increased risk of LBW in children
born to females with EoE, we believe this may be a chance
finding given the small number of subjects and absence of
association of EoE status with SGA delivery. LBW was
based on only 3 LBW children to patients with EoE;
however, we cannot rule out a true risk increase nor that
some individuals with poor growth (not fulfilling the
criteria for SGA) were induced and therefore born before
they had attained 2,500 g.

Our results are largely consistent with the prior
findings from a survey-based query of pregnant patients
with EoE where the investigators reported a low per-
centage of adverse pregnancy outcomes. The study by
Schreiner et al. [5] was of similar sample size, though did
not have a comparator arm, and assessed for varied
pregnancy outcomes compared to our study. They found
the percent of patients with overall pregnancy compli-
cation was 12%, and preterm birth occurred in 3% of
patients, which is low. Overall, these studies combined
suggest relative safety of pregnancy outcomes for patients
with EoE.

Importantly, our findings are contrasting to data in
asthma, a similar pathophysiological disease to EoE,
where an association of maternal asthma and increased
risk of preterm birth has been described in a national
cohort study among others [12–14]. While there are
biologically similar mechanisms of allergy between
asthma and EoE given similar therapies appear effective
for both, other atopic diseases such as maternal eczema
and allergic rhinoconjunctivitis were protective against

adverse pregnancy outcomes, suggesting not all allergy,
including EoE, affects pregnancy equally [12]. Similarly,
in a regional retrospective cohort of the southeastern
USA, investigators examined maternal atopic dermatitis
and allergic rhinitis and birth outcomes [15]. They did
not find statistical differences on maternal atopy to the
infant in regard to birth outcomes, largely in line with our
findings here.

The strengths of this study include utilization of a
nationwide histologic-based cohort that was recently
validated and found to have a positive predictive value of
89% [6]. While histologic validation of EoE diagnosis is
an important strength, we recognize the limitation that
not all esophageal eosinophilia and associated histologic
features represent EoE. Nonetheless, having a nationwide
population cohort is important since to counteract se-
lection bias. Studies on EoE from tertiary centers may
select EoE patients with more severe disease than in an
average EoE patient, with potential impact on the out-
come of interest.

Additional strengths include utilization of the unique
personal identity number assigned to all residents in
Sweden, which allowed us to link clinical data to the MBR
and ascertain pregnancy outcomes (to ascertain con-
genital malformations, we included data from the Patient
Register and the Cause of Death Register to increase
sensitivity). The MBR has otherwise high-quality data
and allowed us to examine a wide range of outcomes [9].
To allow adjustment for BMI, which can independently
affect pregnancy outcomes, we limited our data to births
from 1992 and onward when these data began to be
collected.

To our knowledge, our study is the first of its kind to
include controls to assess pregnancy outcomes in females
with EoE. Control subjects were retrieved from the

Table 1 (continued)
Group Births in

females with
EoE (N
births = 23)

Births in
reference
females (N
births = 115)

Charlson Comorbidity Indexa

Mean (SD) 0.1 (0.3) 0.1 (0.4)
Median (IQR) 0.0 (0.0–0.0) 0.0 (0.0–0.0)
Range, min–max 0.0–1.0 0.0–3.0
Categories, n (%)

0 21 (91.3) 106 (92.2)
1 2 (8.7) 8 (7.0)
2 0 0
≥3 0 1 (0.9)

aWithin 5 years before start of pregnancy.
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general population to reflect average females in Sweden.
Controls were matched on maternal age, year of delivery,
parity, as well as county. Additionally, we adjusted for
level of education as a proxy for socioeconomic status.
Low socioeconomic status has previously been linked to
adverse pregnancy outcomes [16]. Swedish healthcare is
tax funded and free of charge during pregnancy and that
may have further reduced impacts of socioeconomic
status in this study. Finally, to take residual confounding
into consideration we performed sibling analyses. While
these had limited statistical power, they yielded similar
results to the population-based comparisons.

Among the limitations of our study is the limited
statistical power given the low number of births in fe-
males with EoE in Sweden during the examined time
period. This low rate could be attributed to the well-

established male predominance of EoE in a 3:1 ratio
compared to females. Additionally, it is possible that the
paucity of data surrounding pregnancy and EoE might
influence patients away from pregnancy. We had initially
intended to examine spontaneous versus medically in-
dicated preterm birth but were unable to do so for lack of
statistical power. We did not have the statistical power to
examine very preterm birth (<32 gestational weeks), but
given the neutral association with any preterm birth, it is
unlikely that EoE is associated with subtypes of preterm
birth. Another limitation is that we were unable to review
the individual medical chart data for each of the 19
pregnant patients. This limited our ability to track patient
symptoms, duration of treatments, and dietary therapies.
The fact that most associations were null, and that we had
limited power, meant that we abstained from any

Table 2. Pregnancy and birth outcomes for females with EoE and reference females

Group Births in females
with EoE

Births in reference
females

OR* (95% CI) OR** (95% CI)

N live births 23 115
Preterm birth

Any preterm birth 1 (4.3%) 8 (7.0%) 0.60 (0.07–5.14) 0.21 (0.01–5.43)
Medically indicated 0 2 (1.7%) – –
Spontaneous 1 (4.3%) 6 (5.2%) 0.82 (0.09–7.24) 1.02 (0.06–16.71)

Very preterm birth 0 0 – –

Fetal growth
SGA <−2 SD 1 (4.3%) 4 (3.5%) 1.28 (0.13–12.78) 3.83 (0.17–85.59)
SGA <10th percentile 4 (17.4%) 11 (9.6%) 1.95 (0.57–6.61) 1.65 (0.35–7.80)
LBW (<2,500 g) – –

All live births 3 (13.0%) 2 (1.7%) 12.42 (1.26–122.42) –
Term births (GA ≥ w37 + 0) 2 (9.1%) 1 (0.9%) – –

Other neonatal outcomes
Apgar <7 at 5 min 1 (4.3%) 2 (1.7%) 2.50 (0.23–27.57) 4.22 (0.26–68.33)
Congenital malformations 1 (4.3%) 6 (5.2%) 0.82 (0.09–7.24) 1.60 (0.11–23.92)
Neonatal death 0 0 – –

N all births 23 115
Intrauterine fetal death

Stillbirth 0 0 – –

Pregnancy and maternal outcomes
Induction of labor 3 (13.0%) 21 (18.3%) 0.68 (0.18–2.48) 0.75 (0.19–2.94)
Caesarean section 4 (17.4%) 17 (14.8%) 1.21 (0.37–3.94) 1.72 (0.45–6.61)

Elective 1 (4.3%) 13 (11.3%) 0.35 (0.04–2.87) 0.51 (0.06–4.39)
Emergency 3 (13.0%) 4 (3.5%) 3.75 (0.84–16.76) –

Instrumental delivery 2 (8.7%) 11 (9.6%) 0.90 (0.18–4.45) 0.70 (0.11–4.39)
Gestational diabetes 1 (4.3%) 1 (0.9%) 5.00 (0.31–79.94) 0.70 (0.11–4.39)
Pre-eclampsia 0 6 (5.2%) – –

*Conditioned on matching set (maternal age, calendar year of delivery, parity, and county). **Conditioned on matching set and
further adjusted for level of education, early pregnancy BMI, Nordic country of birth, smoking in early pregnancy, diabetes, and
other autoimmune disease.

6 Inflamm Intest Dis
DOI: 10.1159/000534412

Röjler/Uchida/Garber/Stephansson/
Söderling/Roelstraete/Ludvigsson

https://doi.org/10.1159/000534412


Table 3.Characteristics of females with
EoE and their siblings giving birth in
1992–2016

Group Births in females
with EoE (N births = 8)

Births in siblings
(N births = 13)

N females 6 7
Maternal age at delivery, years

Mean (SD) 31.4 (3.0) 30.3 (4.7)
Median (IQR) 30.7 (29.4–33.5) 30.8 (26.3–32.6)
Range, min–max 27.5–36.8 23.9–39.2
Categories, n (%)

17 years–<25 years 0 1 (7.7)
25 years–<35 years 7 (87.5) 9 (69.2)
≥35 years 1 (12.5) 3 (23.1)

Year of delivery
2003–2010 0 3 (23.1)
2011–2014 4 (50.0) 6 (46.2)
2015–2016 4 (50.0) 4 (30.8)

Year of EoE onset/index date
2001–2010 2 (25.0) 5 (38.5)
2011–2013 4 (50.0) 4 (30.8)
2014–2015 2 (25.0) 4 (30.8)

Disease duration/time from index date, years
Mean (SD) 2.1 (1.4) 0.5 (3.7)
Median (IQR) 1.9 (0.9–3.6) −0.1 (−2.2–2.7)
Range, min–max 0.6; 3.8 −5.5; 7.4
Categories, n (%)

<1 year 2 (25.0) 7 (53.8)
1–<3 years 3 (37.5) 3 (23.1)
≥3 years 3 (37.5) 3 (23.1)

Maternal country of birth, n (%)
Nordic 8 (100) 13 (100)
Other 0 0

Civil status of the mother, n (%)
Living with a partner 6 (75.0) 12 (92.3)
Other/missing 2 (25.0) 1 (7.7)

Level of education, n (%)
≤9 years 0 0
10–12 years 1 (12.5) 5 (38.5)
>12 years 7 (87.5) 8 (61.5)

Parity, n (%)
Nulliparous 4 (50.0) 7 (53.8)
Parous 4 (50.0) 6 (46.2)

BMI in early pregnancy
Mean (SD) 25.7 (4.7) 26.5 (4.7)
Median (IQR) 24.2 (22.7–29.1) 25.7 (22.5–27.6)
Range, min–max 20.7–33.1 21.2–35.0
Categories, n (%)

<18.5 0 0
18.5–<25 3 (37.5) 6 (46.2)
25–<30 2 (25.0) 4 (30.8)
≥30 1 (12.5) 3 (23.1)
Missing 2 (25.0) 0

Smoking in early pregnancy, n (%)
Yes 0 0
No 6 (75.0) 13 (100.0)
Missing 2 (25.0) 0

Comorbiditiesa

Diabetes 0 0
Other autoimmune diseases 0 0

aWithin 5 years before start of pregnancy.
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medication-specific statistical analyses other than re-
porting written prescriptions (of which there were five
PPIs and zero systemic or EoE topical steroids) during
pregnancy. PPI use during pregnancy was recently linked
to congenital malformations, but this was primarily seen
in case-control studies, and not all included studies had
limited exposure to the first trimester when fetal devel-
opment occurs [17]. In contrast, a large-scale Danish
study of >5,000 exposed pregnancies found no associa-
tion between PPI use in the first trimester and
malformations, and even with a 2-fold increased risk of
malformations in EoE we would not have been able to
link any excess risk to PPI use in EoE [18]. As above, we
were unable to examine any potential role of dietary
treatment in EoE. This would otherwise be important
since maternal diet, particularly limiting proteins found
in common EoE diet therapy, during pregnancy may

underlie the increased association with LBW in exposed
pregnancies we describe here. We were unable to in-
vestigate the effect of endoscopic procedures done for
EoE and pregnancy outcomes. However, in a recent
study, upper endoscopy was not linked to adverse
pregnancy outcome when exposed (to endoscopy) and
unexposed pregnancies in the same mother were com-
pared with each other [19].

While our sample size was limited, our findings
represent a critical step forward in providing evidence
that can help inform guidance for providers and patients
with EoE who are currently or attempting to become
pregnant. Likely due to limited data, the current American
Gastroenterological Association joint taskforce with Al-
lergy and Immunology guidelines do not contain guidance
on the management of EoE in pregnant patients and future
studies are needed to further substantiate and explore

Table 4. Pregnancy and birth outcomes for females with EoE and their siblings

Group Births in females
with EoE

Births in siblings OR* (95% CI) OR** (95% CI)

N live births 8 13
Preterm birth

Any preterm birth 0 1 (7.7%)
Medically indicated 0 0
Spontaneous 0 1 (7.7%)

Very preterm birth 0 0

Fetal growth
SGA <−2 SD 1 (12.5%) 1 (7.7%) 2.00 (0.13–31.98)
SGA <10th percentile 2 (25.0%) 5 (38.5%) 0.61 (0.09–4.14)
LBW (<2,500 g)

All live births 1 (12.5%) 0
Term births (GA ≥ w37 + 0) 1 (12.5%) 0

Other neonatal outcomes
Apgar <7 at 5 min 0 0
Congenital malformations 1 (12.5%) 1 (7.7%)
Neonatal death 0 0

N all births 8 13
Intrauterine fetal death

Stillbirth 0 0

Pregnancy and maternal outcomes
Induction of labor 2 (25.0%) 1 (7.7%) 2.00 (0.13–31.98)
Caesarean section 1 (12.5%) 2 (15.4%) 0.47 (0.04–5.68)

Elective 0 1 (7.7%) –
Emergency 1 (12.5%) 1 (7.7%) 1.00 (0.05–18.91)

Instrumental delivery 2 (25.0%) 1 (7.7%) 4.91 (0.33–73.98)
Gestational diabetes 0 0 –
Pre-eclampsia 0 0 –

*Conditioned on matching set (family). **Conditioned on matching set and further adjusted for level of maternal age, calendar
year of delivery, parity, education, early pregnancy BMI, Nordic country of birth, smoking in early pregnancy, diabetes, and other
autoimmune disease.
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pregnancy management in patients with EoE [20]. In
conclusion, this population-based cohort study of 23 births
to females with EoE and 115 control females found no
increased risk of preterm birth, or any other adverse
pregnancy outcome, except for an increased risk of LBW.
The finding of potentially increased risk of LBW however
was based on only 3 children with LBW and should be
interpreted with caution.
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