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ORIGINAL ARTICLE

A first pregnancy seems associated with a positive effect on the course of
inflammatory bowel disease: data from a prospective pregnancy cohort

J. van der Giessen, G. M. Fuhler and C. J. van der Woude

Department of Gastroenterology and Hepatology, Erasmus Medical Center Rotterdam, Rotterdam, the Netherlands

ABSTRACT
Objectives: The effect of pregnancy on the course of inflammatory bowel disease (IBD) remains con-
troversial. We aimed to describe the disease course before and after a first pregnancy in IBD patients.
Methods: We analyzed data from a prospectively followed-up pregnancy cohort (minimal follow-up of
7 years), with clinical, biochemical and endoscopic characteristics obtained pre-pregnancy, during preg-
nancy and post-pregnancy. Possible factors associated with relapse (disease activity during pregnancy,
maternal age, smoking, alcohol use, pre-pregnancy BMI, mode of delivery, thiopurine use during preg-
nancy, biological use during pregnancy, combination of thiopurine and biological use during preg-
nancy, breastfeeding, IBD diagnosis, endoscopic scores) were scored.
Results: One hundred twenty six patients (95 Crohn’s Disease [CD; 75%] and 31 Ulcerative Colitis/IBD
unclassified [UC/IBD-U; 25%]) were enrolled, with one hundred pregnancies occurring in 100 primigrav-
ida patients. All pregnancies resulted in live birth. Twenty patients (20%) had a relapse during preg-
nancy. The median number of relapses/patient/year was 0.25 (IQR 0.5) and 0 (IQR 0.43) respectively
before and after pregnancy (p¼ .00). For CD patients the median relapses/person/year was 0.25 (IQR
0.5) before and 0 (IQR 0.25) after delivery (p¼ .00), for UC/IBD-U patients there was no significant differ-
ence. In the post-partum period more UC patients relapsed compared to CD patients (68% vs 30.7%,
p¼ .01). Seven-year IBD-course was unchanged in the 26 women who did not become pregnant.
Conclusion: In this prospective observational cohort study, we found a lower rate of relapses in the
4 years after delivery compared to the 3 years prior to a first pregnancy. Post-partum, more UC patients
experienced a relapse compared to CD patients.
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Introduction

IBD affects many women of childbearing age and gaining
information on the effect of IBD on pregnancy and vice versa
is of great importance, not only for a successful and healthy
pregnancy, but also for the health of mother and child post-
partum [1–3]. Nevertheless, the effect of pregnancy on the
course of Crohn’s disease (CD) and ulcerative colitis (UC)
remains controversial.

During pregnancy hormonal, immunological and microbial
changes take place in the female body [4], which together
allow for the growth of an MHC-mismatched fetus, suggest-
ing an enhanced immunological tolerance. These changes
are also observed in pregnant IBD patients. For instance, we
showed that reduced microbial a-diversity present in IBD
women at first trimester normalizes to diversity levels seen in
healthy pregnancy at trimester 2 and 3 [5]. Furthermore,
serum pro-inflammatory cytokine patterns in IBD patients
present pre-conception improve during pregnancy, and preg-
nancy hormones directly strengthen epithelial barrier func-
tions [5,6]. The observation that the microbiome from
multiparous IBD women differs from that of nulliparous IBD

patients suggests that these changes may have a lasting
effect. Nevertheless, studies on the course of IBD during and
after pregnancy are limited and contradictory. Pedersen and
colleagues demonstrated in a prospective study that preg-
nant CD patients in remission prior and during pregnancy
experienced a similar number of relapses when compared to
matched non-pregnant patients. However, while not signifi-
cant due to low patient numbers, post-partum remission
seemed to be achieved more often for patients with active
disease during the third trimester as compared to matched
non-pregnant IBD women. For pregnant UC patients, a
higher risk of relapse during pregnancy as well as post-par-
tum was reported as compared to non-pregnant UC controls
[7]. In contrast, Castiglione et al. described less relapses 3
years after childbirth compared to pre-pregnancy, for both
UC and CD patients [8]. A 10-year follow-up study described
a decrease from 0.34 flares/year pre-pregnancy to 0.18 flares/
year post-pregnancy in CD patients, while UC patients
decreased from 0.76 flares/year pre-pregnancy to 0.12 flares/
year post-pregnancy [9]. In addition, it seems safe to stop
anti-TNFa treatment in pregnant IBD patients without
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increasing the risk of a relapse during pregnancy [10]. Of
note, relapse rates are higher when CD patients conceive
during active disease [7]. For this reason, it is advised to
strive for complete remission a minimum of 6months prior
to conception [11,12].

Thus, while molecular disease parameters appear to be
beneficially modulated during pregnancy in IBD, controversy
exists regarding their effect on clinical disease course.
Therefore, the aim of our study was to assess the effect of
pregnancy on the risk of relapse in primigravida IBD patients
and to describe the disease course before and after a first
pregnancy in patients with IBD.

Method

Study design and population

We analyzed data from our ongoing prospectively followed-
up pregnancy cohort, where we collect clinical, biochemical
and endoscopic characteristics prior to pregnancy, during
pregnancy and post-partum. IBD patients with a pregnancy
wish visited our outpatient clinic every 3months when not
pregnant, and every trimester during pregnancy. Patients
were selected when the follow-up period was a minimum of
7 years and patients had not conceived before. When clinic-
ally necessary, patients were seen more frequently during
this period. Not all included patients became pregnant dur-
ing follow-up. To answer our main question we analyzed the
course of the patients who did conceive separately. To assess
if there is a difference between the women who did and did
not conceive, we also describe the group in which there was
no pregnancy.

Outcomes, data measurements and definitions

Relapse was defined as an endoscopic SES-CD score of �7
for CD, MAYO endoscopic score � 2 for UC or Rutgeerts’
score� i1 and/or fecal calprotectin >200 mg/g and/or medi-
cation adjustment during follow-up. The SES-CD score is

displayed as the SES-CD score divided by the number of seg-
ments obtained during endoscopy.

Statistical methods

Statistical analyses were performed using IBM SPSS (version
24.0 Chicago III, USA). Descriptive statistics of continuous var-
iables are depicted as medians with interquartile range (IQR)
or means with standard deviation (SD) and compared using
T-tests or Mann Whitney U tests. Categorical variables are
displayed in absolute numbers and percentages and com-
pared using Chi-square or Fisher’s exact tests. All tests were
performed using 2-tailed tests. When the univariate analysis
was significant we tested these factors in a multivari-
ate analysis.

Ethical consideration

This study was approved by the ethics committee of the
Erasmus Medical Center (Rotterdam, The Netherlands,
MEC2013-579).

Results

The study population

In total, 126 patients with IBD (95 CD, 28 UC and 3 IBD-
unclassified [IBD-U]) were enrolled with a mean follow-up of
7.1 ± 2.7 years. Of these, one hundred patients became preg-
nant during follow-up (75 CD, 23 UC and 2 IBD-unclassified
[IBD-U]) and all pregnancies resulted in live birth. These
women had a mean follow up of 7.3 ± 2.9 years
(3.5 ± 1.9 years before pregnancy and 3.8 ± 2.0 years post-par-
tum). Twenty-six patients did not conceive. This group con-
sisted of 20 CD patients [76.9%], 5 UC patients [19.2%] and 1
IBD-U patient [3.8%], with a mean follow-up time of
6.3 ± 1.7 years falling within the same decade as the patients
who did conceive. Baseline characteristics for the pregnant
and non-pregnant patients are displayed in Table 1, medica-
tion use prior and during pregnancy is indicated in Figure 1.

Table 1. Characteristics pregnant and non-pregnant IBD patients.

Pregnant (n¼ 100) Non-pregnant (n¼ 26) p-Value

Mean age (years, SD) 26.9 (4.2) 26.5 (5.6) .72
Diagnosis (%) Crohn’s disease 75 (75) 20 (76.9) .80

Ulcerative colitis 23 (23) 5 (19.2)
IBD unclassified 2 (2) 1 (3.8)

Median disease duration at start follow up (years, IQR) 3.5 (6) 5 (7) .41
Median follow up before pregnancy (years, IQR) 4 (3) –
Median follow up after pregnancy (years, IQR) 3 (2) –
Mean follow up (years, SD) 7.3 (2.9) 6.3 (1.7) .08
Live birth (yes, %) 100 (100) –
Smoking� (yes, %) 13 (13) 5 (19.2) .43
Smoking during pregnancy (yes, %) 6 (6) –
Mean BMI� (SD) 23.9 (4.2) 23.3 (4.3) .64
Mode of delivery (%) Vaginal 61 (61) –

Caesarean section 39 (39)
Breastfeeding (yes, %) 39 (39) –
IBD surgery� (%, yes) 35 (35) 7 (26.9) .44
Education level (%) Low 5 (5) 3 (11.5) .44

Middle 49 (49) 13 (50)
High 46 (46) 10 (38.5)

�In the case group this is preconceptional data.
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Age was comparable among the groups (26.9 ± 4.2 vs
26.5 ± 5.6, p¼ .72, respectively), as was educational level
(p¼ .44). Also BMI, smoking and whether patients underwent
IBD surgery did not differ between pregnant and non-preg-
nant women.

Relapse per person per year

Overall, 74.6% of patients experienced a relapse during fol-
low up (70.5% CD patients and 87.1% UC/IBD-U patients,
p¼ .06). In the time leading up to pregnancy, 68% of the
UC/IBD-U patients experienced a relapse compared to 66.7%
of the CD patients (p¼ .902). Relapse during pregnancy
occurred in significantly more UC/IBD-U patients (36%) com-
pared to CD patients (14.7%, p¼ .021). Within the 4 years
post-partum, relapse also occurred more often in the UC/
IBD-U patients (68%) compared to the CD patients (30.7%,
p¼ .01). When comparing CD patients pre-pregnancy and
post-partum, less patients showed relapses after giving birth
(66.7% vs 30.7%, respectively, p¼ .01, see Figure 2(A)).
Consistent with the pre-pregnancy data of the conceiving
patients, no differences were observed between CD and UC
patients who did not become pregnant during the follow-
up period.

The number of relapses/patient/year in the total IBD
group was 0.25 (IQR 0.5) in the time leading up to pregnancy
and 0 (IQR 0.43) in the years after (p¼ .00). For CD patients
(N¼ 75) the median relapses/person/year was 0.25 (IQR 0.5)
before pregnancy and 0 (IQR 0.25) after delivery (p¼ .00). For
UC/IBD-U patients (N¼ 25) there was no significant differ-
ence in the median relapses/person/year before and after
pregnancy (0.25 [IQR 1.0] vs 0.25 [IQR 0.5], p¼ .57). The
relapses/person/year during follow up time are displayed in
Figure 2(B), which shows that a decreasing trend in flare rate
was already seen in the period leading up to pregnancy.
When comparing the patients who became pregnant with
those who did not, there was no significant difference in
relapses/person/year in either the period prior to pregnancy
(0.25 [IQR 0.5] for patients who became pregnant vs 0.18
[IQR 0.33] for those who did not, p¼ .15) or the post-partum

period of the IBD patients (0 [IQR 0.43] vs 0.18 [IQR 0.33],
p¼ .26, respectively).

Endoscopic scores

In total, 63 endoscopies were undergone by 45 patients in
the 4 years prior to pregnancy, and 40 endoscopies were per-
formed on 30 women in the 3 years post pregnancy.
Endoscopies were performed for a suspected flare. For non-
pregnant patients, 28 endoscopies were performed in 19
women during follow-up. Mean endoscopic SES-CD score for
CD did not differ pre-conception compared to post-partum.
Also when comparing post-partum with non-pregnant group
there was no significant difference (see Figure 3(A)). MAYO
score of endoscopic severity of disease for UC also did not
differ between pre-conceptional, post-partum and non-preg-
nant patients (see Figure 3(B)).

Possible patient-related factors associated with
relapse rate

Factors as age, BMI, smoking, alcohol use, IBD related surgery
and educational level did not differ significantly between
patients who relapsed compared to those that did not.

Figure 2. Disease course of IBD patients before, during and after pregnancy.
(A) Significantly more UC/IBD-U patients than CD patients experienced relapses
during pregnancy (36% vs 14.7%, respectively, p¼ .021) and post-partum (68%
vs 30.7%, respectively, p¼ .01). Also, fewer CD patients presented with relapse
post-partum as compared to pre-pregnancy (66.7% vs 30.7%, respectively,
p¼ .01). (B) Mean relapses per person per year during the complete follow up
time. For the patients who became pregnant this is displayed as 3 years pre-
pregnancy and 4 years after pregnancy.

Figure 1. Medication regimen of non-pregnant and pregnant patients. For
pregnant patients, pre-pregnancy, start of pregnancy, week 22 of pregnancy
and post-partum medication use is indicated. Percentage of patients using anti-
TNFa, using anti-TNFa plus immunomodulators (IM), using thiopurines and
those that are steroid free are indicated.

SCANDINAVIAN JOURNAL OF GASTROENTEROLOGY 695



Figure 3. Endoscopy scores of IBD patients before and after pregnancy. (A) Comparison of the median SES-CD endoscopy scores divided by segments obtained
during endoscopy. No significant difference in score between preconception and post-partum was seen (1.4 [IQR, 0.5] vs 1.4 [IQR, 0.6], respectively, p¼ .56).
Furthermore no significant difference was found when post-partum score of pregnant patients was compared to non-pregnant patients (1.4 [IQR, 0.6] vs 2.2 [IQR,
2.2], respectively, p¼ .15). (B) Comparison of MAYO scores for UC obtained during endoscopy. We did not find a significant difference in score between preconcep-
tion and post-partum (2 [IQR, 0] vs 2 [IQR, 0.15], respectively, p¼ .94). Also no significant difference was found when post-partum was compared to non-pregnant
patients (2 [IQR, 0.15] vs 2 [IQR, 0.38], respectively, p¼ .52).

Figure 4. Relapse rate before, during and after pregnancy of IBD patients stratified by treatment regimen. (A) Comparison of anti-TNFa treatment only versus other
monotherapy (thiopurine, systemic corticosteroids, 5-ASA or Naltrexone). Post-partum relapse rate was lower in patients using anti-TNFa. Data during pregnancy is
not shown since in our center, women discontinue anti-TNFa use from week 22 onwards. (B) Patients using anti-TNFa and thiopurine as combination therapy post-
partum experienced less relapses when compared to patients using other combination therapy (anti-TNFa and steroids, thiopurine and 5-ASA, thiopurine and ste-
roids, 5-ASA and steroids). (C) Thiopurine use only did not affect relapse rate from IBD patients as compared to other single treatment. Thio: Thiopurine.
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Similarly, mode of delivery and whether or not the patient
had breastfed her child was not associated with relapsing
post-partum.

In Figure 4(A) we display the percentage of patients on
anti-TNFa therapy alone versus other IBD monotherapy expe-
riencing a relapse per period. Patients who were on anti-
TNFa post-partum seemed to have a better disease course
(p¼ .03). Patients who were on a combination of thiopurine
and anti-TNFa also experienced less relapses than patients
who were on another combination therapy, in particular in
the post-partum period (p¼ .01). For thiopurine therapy
alone no significant difference was found (see Figure 4(B,C)).

To test if IBD diagnosis or the use of anti-TNFa treatment
(single or in combination with thiopurine), both significant in
univariate analysis, are independent predictors of relapsing
post-partum, we performed logistic regression on these fac-
tors. For IBD diagnosis, the odds of experiencing a relapse
post-partum are 88% higher in UC patients than CD patients
(p¼ .006). Anti-TNFa single treatment or in combination with
thiopurine did not significantly affect the relapse rate in
post-partum IBD patients.

Discussion

In this prospective observational cohort study, we assessed
the disease course before and after a first pregnancy in
patients with IBD. We also describe the course of IBD in a
group of women who did not conceive during follow up.

We found a lower number of relapses per person per year
in the 4 years after delivery compared to the 3 years prior to
a first pregnancy. Specifically, CD patients were less prone to
experience a relapse after pregnancy than pre-pregnancy
and we speculate that pregnancy has a positive influence on
the course of disease in CD patients. Logistic regression iden-
tified UC patients more at risk for post-partum relapse com-
pared to CD patients, while we also demonstrate that UC
patients are more likely to relapse during pregnancy than CD
patients. It has been speculated that differences in disease
course between CD and UC during pregnancy might be
explained by differences in the immunological pathways
governing each disease. During pregnancy there is a shift
towards a predominantly Th2 phenotype and therefore
patients with Th2 dominant diseases, such as UC, might
experience more relapses while those with Th1-driven dis-
ease, like CD, may benefit [4].

Unlike Pedersen et al. who showed a higher relapse rate
of UC patients during pregnancy and post-partum compared
to non-pregnant patients, our study did not reveal an
increased risk of flaring of UC patients compared to pre-
pregnancy or non-pregnant controls [7]. This discrepancy
may potentially be explained by the longer follow-up time of
4 years in our study, in contrast to the 6months of
Pedersen et al.

Another contributing factor to the lower relapse rates
could be adequate preconceptional counseling. Over the last
years the importance of pregnancy counseling for women
with IBD has gained attention. Adequate counseling resulted
in less relapses during pregnancy, mainly due to drug

adherence during pregnancy [1]. Indeed our current study
indicates that relapse rates already decline prior to concep-
tion. It is advised to strive for a sustained remission of at
least 6months prior to conception and it is conceivable that
this may partly be responsible for a more stable disease from
pregnancy onwards [11,12]. However, it should be noted
that non-pregnant IBD patients, who received the same care
and counseling, did not show a reduction in relapses/per-
son/year in this study. Furthermore, the effect was more pro-
nounced for pregnant CD patients than for pregnant UC
patients, suggesting that biological differences account for at
least part of this effect. For future studies it would be inform-
ative to describe the effect of optimization of IBD medication
prior to pregnancy on relapse rates.

Over the last years there is less reluctance to actively
treat IBD patients during pregnancy. For instance, in this
study 79% of the patients received IBD-related medication
during pregnancy, compared to 81% before pregnancy. The
exception are biologicals, treatment of which is often
ceased at the end of second trimester. We showed a better
disease course after pregnancy in patients using anti-TNF-a
(with or without thiopurine). Patients restarted their anti-
TNF-a within 6 weeks after delivery in a same dose as used
previously and therefore an ‘induction therapy’ effect is not
likely to contribute to the lower relapse rate. In addition to
our findings, Rottenstreich et al. found that biologic therapy
is an independent protective factor against relapse already
during pregnancy [13]. This study has several strengths.
First, the IBD patients were followed for a mean period of
7.1 years. In this period the patients visited the outpatient
clinic on a regular and comparable basis. All patients
received the same care and counseling. Secondly, our preg-
nant and non-pregnant groups were followed in the same
era, as development of knowledge around medication is
changing quickly. As shown in Table 1, pregnant and non-
pregnant patients in our group were comparable. In our
study we also took severity of relapse into account by
including endoscopy scores.

This study also has some limitations that need to be
addressed. First, our cohort consists of a tertiary patient popu-
lation who received specialized care during their visits to the
outpatient clinic. However, over the last years this approach
has become standard of care in many hospitals. Secondly, we
designed a prospective observational cohort study and there-
fore were not able to match the cases and controls described
in our study, which may lead to confounding. To eliminate
confounding effects, a matched case-control study needs to
be conducted. Thirdly, we did not perform a sample size cal-
culation prior to the study and our study populations might
be underpowered to make comparisons between groups,
however the aim of our study was to describe the course of
IBD around pregnancy in our total group.

In conclusion, these data are in favor of pregnancy having
an effect on disease course, with in particular CD patients
showing a natural decrease in disease activity over time.
Larger case-control studies of pregnant and not pregnant
women are needed to further investigate the course of IBD
and its molecular consequences.
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