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Abstract

Introduction: Fecundity may be reduced in women with active inflammatory bowel disease
(IBD) or prior IBD-related surgery, and these women may require assisted reproductive
technology (ART). There are no guidelines for women with IBD to outline referral criteria for
ART.

Methods: We performed a prospective, multicentre, international questionnaire of
gastroenterologists, gastroenterology trainees, and IBD nurses. The primary outcome was
to establish clinical practices and fertility therapy referral patterns among gastroenterology
team members. We hypothesised that the lack of knowledge and awareness may delay or
prevent initiation of fertility consultation referrals.

Discussion: Of 182 participants, most had never initiated a referral for fertility therapy
(69.8%], and of respondents who do initiate referrals, 50% wait until the patient has been
unsuccessfully attempting conception for 12 months. Participants were significantly more
likely to initiate a fertility therapy referral if they believed ART was effective (p=0.038),

not impeded by IBD-related surgery (p=0.053), and if they had access to a dedicated IBD-
pregnancy clinic (p=0.027). Superior pregnancy knowledge was predictive of a greater
likelihood of fertility therapy referrals (p=0.037). All participants thought they had inadequate
knowledge about ART in IBD, and 96.2% expressed desire to improve their knowledge.
Conclusion: Gastroenterology team members infrequently initiate referrals for fertility
therapy consultation in women with IBD, increasing their risk of remaining childless.
Implementation of dedicated IBD pregnancy clinics and targeted education programmes

to increase awareness of ART in women with IBD might increase referral rates and reduce
infertility.
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inflammatory bowel disease

Received: 22 December 2021; revised manuscript accepted: 26 February 2022.

Introduction

Inflammatory bowel disease (IBD) frequently
affects women of reproductive age, many of
whom desire to bear children. Fecundity (the
physiological potential to bear children) may be
reduced in women with active IBD or women

with prior IBD-related surgery.!-® Fertility, or the
actual production of offspring, may also be
reduced in these subgroups. A recent study iden-
tified a 21% reduced live birth rate in women
with active IBD compared to women without
IBD, while no reduction was seen in women with
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quiescent or mild IBD.* Deep pelvic surgery
including ileal pouch-anal anastomosis (IPAA)
can also hinder conception, particularly if per-
formed open rather than laparoscopic, with infer-
tility rates rising from 15-20% to 48-63% after
IPAA.>% This can be attributed to reproductive
organ damage, scar tissue, adhesions as well as
post-operative dyspareunia.®”-® In addition to
physiologic factors impacting fecundity, women
with IBD also have an increased prevalence of
voluntary childlessness, occurring in 13-26% of
IBD patients compared to 6% of the general pop-
ulation.*%-12 Aside from methotrexate and tofaci-
tinib, IBD medications are generally deemed safe
for use in pregnant women, and none have been
associated with reduced fecundity in women with
IBD.3,13—15

Some women who are unable to conceive natu-
rally may require assisted reproductive technol-
ogy (ART) such as in wvirro fertilisation (IVF).
Although there is some controversy within the
literature, current data suggest that the efficacy of
ART in women with ulcerative colitis (UC) is
comparable to women in the general population
(live birth rates 34—48% versus 30-50% per cycle
of ART); however, it may be slightly reduced in
women with Crohn’s disease (CD) (30-39%)
particularly in those with prior CD-related sur-
gery.16-21 Younger age remains the most favoura-
ble factor predictive of ART success.?? Women
with UC and IPAA are at least three-fold more
likely to require IVF compared to women with
UC without IPAA, with comparable ART success
rates between these groups.?®> There are no data
indicating that ART increases the risk of disease
flares or matero-foetal complications in women
with IBD, or that IBD medications impact ART
success.!8-20 There are no approved guidelines to
dictate the timing of ART referrals in women
with IBD; however, a common approach is to
refer after 6 months of failure to conceive in a
women aged =35 years or women with prior pel-
vic surgery, or after 12 months in women aged
<35 years.324

There are no guidelines specifically for women
with IBD outlining referral criteria for ART, such
as patient age and disease characteristics which
should prompt a fertility therapy assessment.
Consequently, fertility therapy referral practices
among gastroenterologists, gastroenterology spe-
cialty registrars/fellows, and IBD specialist nurses/
nurse practitioners are likely to vary significantly;

although this has never been studied. While IBD
nurses may be less likely to initiate referrals for fer-
tility therapy, we anticipate that they may identi-
fiy the need for such referrals during nurse
consultations, which may subsequently be raised
with the medical team. We performed a prospec-
tive questionnaire-based study of gastroenterol-
ogy team members to assess their knowledge,
beliefs, and practices with fertility therapy refer-
rals in women with IBD. Our primary outcome
was to establish clinical practices and fertility
therapy referral patterns among gastroenterology
healthcare professionals (HCPs) of various levels
of training and experience, to identify factors pre-
dictive of fertility therapy referrals. We hypothe-
sised that fertility therapy referrals may be delayed
or not initiated, due to lack of knowledge and
awareness among gastroenterology team mem-
bers, particularly regarding the efficacy and safety
of ART. We also hypothesised that adequate
overall IBD pregnancy knowledge may not infer
adequate fertility and ART knowledge, which is
lacking in gastroenterology training. It is also
likely that some IBD patients would receive fertil-
ity therapy referrals from other sources, such as
general practitioners or obstetricians; however, by
targeting gastroenterology team members, we
aimed to highlight the importance of managing
IBD patients holistically rather than focusing
solely on their IBD care.

Materials and methods

We performed a prospective, multicentre, inter-
national study of HCPs in the gastroenterology
team. This study was completed in accordance
with the good practice guidelines for survey-based
studies published by Kelley er al.?25 The anony-
mous email and text message-based online survey
was distributed by RL, EL, CP, and JL. among a
subset of gastroenterology HCPs identified from
national and regional gastroenterology and IBD
networks in the United Kingdom (UK) and
Australia. All members of these networks were
invited to participate; however, these networks do
not contain all gastroenterology HCPs. Invitations
were sent a maximum of three times to each
potential participant. Participants included IBD
specialists as well as general and non-IBD special-
ist gastroenterologists. Completion of the ques-
tionnaire was taken as consent.

The questionnaire was reviewed prior to finalisa-
tion by three senior IBD physicians and piloted
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by four gastroenterology consultants, four gastro-
enterology fellows, and two IBD nurses. Feedback
from the pilot study prompted some modifica-
tions to the final questionnaire which were
approved by the ethics committee prior to wide-
spread survey distribution. Survey questions per-
tained to demographics and characteristics of the
participant’s clinical practice, frequency of caring
for IBD patients and pregnant IBD patients,
knowledge and beliefs about the efficacy and
safety of ART in people living with IBD, personal
practices with ART and fertility therapy referrals,
and pregnancy-specific IBD knowledge, assessed
by the previously validated Crohn’s and Colitis
Pregnancy Knowledge score (CCPKnow)2¢
(Supplementary 1). We defined ART as includ-
ing all methods of fertility therapy to circumvent
human infertility, inclusive of intrauterine insemi-
nation and ovulation induction rather than lim-
ited to laboratory manipulation procedures.

Pregnancy-specific IBD knowledge (CCPKnow)
The CCPKnow is a 17-item questionnaire cover-
ing seven topic domains which has been validated
to assess pregnancy-specific IBD knowledge in
patients.2® Scores range from 0 (lowest knowledge)
to 17 (highest knowledge). Scores =14/17 are
deemed to represent ‘very good’ knowledge, while
scores <7 represent ‘poor’ knowledge.

Statistical analysis

Fertility referral rates were analysed as binary cat-
egorical outcomes using the chi-square test with
other categorical variables. The CCPKnow, self-
rated knowledge, and self-rated comfort scores
were analysed as continuous variables, analysed
against categorical variables using the Mann—
Whitney and Kruskal-Wallis tests. Results were
expressed as median scores with interquartile
ranges and mean scores with standard deviations.
Spearman’s correlation was used for non-para-
metric continuous data. P-values of <0.05 were
deemed statistically significant. Statistical analy-
sis was performed with SPSS version 26.0 for
Windows.

Ethical considerations

This study was approved by the Macquarie
University Ethics Committee (reference number:
52020670919116). This ethics application

incorporated all international sites involved in the
project.

Results

Overall 182 responses were received (response
rate 45.5%), 62.6% from the United Kingdom
and 37.4% from Australia (Table 1). One quarter
(n=46; 25.3%) were gastroenterology consult-
ants, one quarter (n=46; 25.3%) gastroenterol-
ogy registrars, nearly half (n=82; 45.1%) were
IBD nurses and the remaining eight (4.4%)
responders were other healthcare occupations
(pharmacists, infusion nurses, and junior medical
officers). There was a good variety of duration of
clinical practice and average numbers of IBD
patients seen per week. Almost all participants
(92.3%) reported some experience caring for
pregnant women with IBD, with 37.4% seeing
these patients regularly (>3/year). A dedicated
IBD pregnancy clinic was available to 41.4% of
responders; however, only 19.2% of responders
were personally involved in this clinic.

Fertility therapy referral practices

The majority of participants (n=127; 69.8%) had
never previously referred a patient with IBD for
fertility therapy consultation (Table 2). Of those
who had referred patients in the past (z=50;
30.2%), most (n=25; 50.0%) waited until 12
months of unsuccessful conception; 15 (30.0%)
participants referred after 6 months and 3 (6.0%)
referred after 3 months of unsuccessful concep-
tion. Seven (14.0%) participants only referred
patients for fertility assessment if the patient
requested it.

The majority of participants (=97; 53.3%) were
uncertain about the efficacy of ART in women
with IBD relative to women in the general popu-
lation (Table 2). Most of the remaining partici-
pants (n=43; 23.6% of total cohort) thought that
ART was equally effective in women with IBD
compared to women without IBD. With respect
to the effect of IBD-related surgery on the effi-
cacy of ART, most participants were also uncer-
tain about this impact (z=102; 56.0%), while the
majority of the remaining participants (n=38;
20.9% of total cohort) thought that ART would
be less effective after surgery for both CD and
UC. Nearly half (z=80; 44.0%) of participants
were uncertain about the safety of ART in women
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Table 1. Participant demographics. with IBD, while 78 (42.9%) participants thought
. L. it was equally safe compared to women in the
Ch t t Number (% . ..
aracteristic HReylg) general population. The remaining 24 (13.1%)
Location responders thought ART would increase the risk
) ] of materno-foetal adverse events and/or increase
e g R 114 (62.6] the risk of an IBD flare.
Australia 68 (37.4)
Occupation Predictors of fertility therapy referral
Gastroenterology consultant 46 (25.3) Patlent—relate'd facto?s: responsible for partlg—
pants to consider fertility therapy referral are dis-
Gastroenterology registrar/fellow 46(25.3) played in Table 3. The most frequent factors were

patient request (69.8%), history of miscarriages
(62.6%), prior IBD-related surgery (IPAA sur-
IBD nurse/nurse practitioner 82 (45.1) gery: 45.6%; other IBD-related surgery: 40.7%),
and age (36.3%). Of the participants for whom
patient age was likely to prompt a referral for fer-

Junior medical officer 6(3.3)

Other (gastroenterology pharmacist and infusion nurse) 2 (1.1)

Duration of clinical practice tility therapy consultation, the median selected
_ o age was 35 (interquartile range (IQR): 30-35)

0 [still training) 43(23.6) years, with responses ranging from 20—40 years.
<1year 11(6.0) All but three participants selected a minimum age

above which they would consider fertility therapy
1-4 years 45 (24.7) referral, with the remaining three participants
selecting a maximum age of 35 years. Quiescent

97 sl 21(17.0 IBD was more likely to trigger fertility therapy
10-19 years 36 (19.8) referral (33.0%), while some participants (19.2%)

were more likely to initiate a fertility therapy
>20 years 14.(7.7) referral in women with active IBD.

Average number of IBD patients seen per week
g P P HCPs’ beliefs about the efficacy of ART in

<5 patients 41 (22.5) women with IBD were significantly associated
with their likelihood of referring patients for fertil-

6-10 patients 30 (16.5) ity therapy assessment. Compared to those who
11-15 patients 26 (14.3) have never referred patients for fertility therapy or
only do so upon patient request (n=134; 73.6%),

16-20 patients 24(13.2) HCPs who do initiate fertility therapy referrals
=20 patients 61(33.5) (n='43; 23.6%) were significantly more likely to
believe that ART was equally effective in women

Frequency of care for pregnant women with IBD with IBD compared to women in the general pop-

ulation (p=0.038). They were also significantly

Never 14.(7.7) more likely to believe that IBD-related surgery
Very rarely (<5 patients ever] 48 (26.4) does not affect the efficacy of ART .(p=0.027).

There was a trend towards participants who
Occasionally (at least 3 per year) 52 (28.6) believed ART to be safe in women with IBD also
Regularly 68 (37.4) being more likely to refer for fertility therapy

assessment (p=0.053). Other participant factors
Availability of specialised IBD pregnancy team associated with a significantly greater likelihood
of initiating fertility therapy referrals were involve-
ment in a dedicated IBD pregnancy clinic
Available and personally involved in the team 35(19.2) (»p=0.027), working in a teaching hospital
(»p=0.015), and not working in a district hospital
(»p=0.037). There was no association with par-
ticipants who worked in private rooms (p=0.572),
duration of clinical practice (p=0.299), or a

Not available 106 (58.2)

Available but not personally involved in the team 41 (22.5)

IBD, inflammatory bowel disease.
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Table 2. Personal practice and belief regarding fertility therapy and ART in women with IBD.

Question Number (%)
| usually consider referral for fertility therapy in women with IBD when:

e 3 months of unsuccessful conception 3(1.6)

e 6 months of unsuccessful conception 15 (8.2)

e 12 months of unsuccessful conception 25 (13.7)

e Only if the patient suggests it 7(3.8)

e | have never made a fertility therapy referral 127 (69.8)
| believe the efficacy of ART in women with IBD is:

e Equal to women without IBD 43 (23.6)

e Less effective for both CD and UC 24 (13.2)

e Less effective for CD only 17 (9.3)

e Less effective for UC only 1(0.5)

e Unsure 97 (53.3)
| believe the efficacy of ART in women with prior IBD-related surgery is:

e Equal to women with IBD who have not had IBD-related surgery 9 (4.9)

e Less effective for women with prior CD-related surgery 11 (6.0)

o Less effective for women with prior UC-related surgery (including IPAA) 22 (12.1)

o Less effective for women with prior CD and UC-related surgery 38(20.9)

e Unsure 102 (56.0)
| believe the safety of ART in women with IBD is:

e Equal to women without IBD 78 (42.9)

e Increased risk of adverse maternal and/or foetal outcomes 15(8.2)

e Increased risk of IBD flare 6(3.3)

e Increased risk of both adverse maternal/foetal outcomes and IBD flare 3(1.6)

e Unsure 80 (44.0)
| believe my level of knowledge about ART in women with IBD is:

e | have a low level of knowledge and would be interested to learn more 175 (96.2)

e | have a low level of knowledge but am not interested to learn more 7 (3.8)

e | have adequate knowledge 0 (0)

ART, assisted reproductive technology; CD, Crohn’s disease; IBD, inflammatory bowel disease; IPAA, ileal pouch-anal

anastomosis; UC, ulcerative colitis.

desire to learn more about ART in IBD United Kingdom (»p=0.175). The number of
(»p=0.529). There was no difference in referral IBD patients seen per week (p=0.156) or the fre-
rates between respondents from Australia and the quency of seeing pregnant women with IBD
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Table 3. Patient factors prompting fertility therapy referral.

Factor Number (%)
Quiescent IBD 60 (33.0)
Active IBD 35(19.2)
Prior IBD-related surgery (excluding IPAA] 74 (40.7)
Prior IPAA surgery 83 (45.6)
Nulliparity 42 (23.1)
Biological therapy 17 (9.3)
Not taking biological therapy 4(2.2)
Prior miscarriages 114 (62.6)
Both parents with IBD 24(13.2)
Patient concern 127 (69.8)
Public patient 1(0.5)
Private patient 4(2.2)
Patient age 66 (36.3)

IBD, inflammatory bowel disease; IPAA, ileal pouch-anal anastomosis.

Table 4. Pregnancy-specific IBD knowledge assessments.

Score Median (IQR)
CCPKnow (0-17) 15.0 (14.0-17.0)
Self-rated knowledge about pregnancy in IBD (0-10) 5.0 (5.0-7.0)
Self-rated comfort managing pregnancy in IBD (0-10) 5.0 (4.0-7.0)

CCPKnow, Crohn’s and Colitis Pregnancy Knowledge score; IBD, inflammatory
bowel disease; IQR, interquartile range.

(p=0.823) also was not associated with likelihood
of referring for fertility therapy. Higher CCPKnow
score was significantly associated with a greater
likelihood of fertility therapy referrals (p=0.037);
however, self-rated IBD knowledge and self-rated
comfort managing pregnant women with IBD
was not.

Pregnancy-specific IBD knowledge

The median CCPKnow score was 15/17 (IQR
14-17), correlating with excellent pregnancy-spe-
cific IBD knowledge. However, self-rated preg-
nancy-specific IBD knowledge was only moderate

(median score 5/10; IQR 5-7), as was self-rated
comfort managing pregnant women with IBD
(median score 5/10; IQR 4-7) (Table 4). All par-
ticipants thought they lacked adequate knowledge
about ART in IBD, and almost all (96.2%)
expressed interest in learning more about this
(Table 2).

Participants who had been practicing in their spe-
cialty for =10 years had significantly higher
CCPKnow scores compared to participants prac-
ticing for <10 years (p=0.009). CCPKnow
scores significantly correlated with both self-rated
knowledge score (correlation coefficient=0.379;
$»<<0.001) and self-rated comfort score (correla-
tion coefficient=0.344; p<<0.001). There was a
significant positive correlation between self-rated
knowledge and self-rated comfort scores (correla-
tion coefficient=0.947; p<<0.001).

Discussion

This is the first study to assess fertility referral pat-
terns among gastroenterology HCPs. We found
that initiation of fertility therapy referrals for
women with IBD is low among gastroenterology/
IBD teams. Less than one quarter of respondents
initiated fertility therapy referrals for women with
IBD who were failing to conceive naturally. Of
those who did initiate referrals, half waited until
the patient had been unsuccessfully attempting
conception for 12 months. Therefore, over three
quarters of women may not be referred for fertility
therapy assessment, subsequently increasing their
risk of remaining childless. This was largely related
to inadequate knowledge and awareness of ART
among gastroenterology team members. Data on
ART in IBD patients have emerged over the last
decade but have often been overlooked in medical
education concerning IBD and reproduc-
tion.16-18,20-23,27-29 Respondents who were more
optimistic about the efficacy of ART in women
with IBD, including in the subgroup with prior
IBD-related surgery, were significantly more likely
to refer for ART compared to those who thought
ART was less effective or were uncertain about its
efficacy. Although data are limited, a recent meta-
analysis identified ART success rates in women
with UC to be comparable to the general popula-
tion and women with CD to have 33% reduced
live birth rates but comparable pregnancy rates.16-
23,2729 The reduced live birth rates in women with
CD was largely contributed to by women with
prior CD-related surgery, which was associated
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with a 49-71% reduced live birth rate. ART effi-
cacy was not reduced in women with IPAA over-
all; however, live birth rates were 64% lower in
women with a failed IPAA.16:17:19-23,27-29 \We found
no difference in fertility therapy referral rates
between participants from the United Kingdom
and Australia, which may reflect the relatively
good access to government-subsidised ART in
both jurisdictions.

Access to a dedicated IBD-pregnancy clinic was
also predictive of an increased likelihood of fertility
therapy referrals, especially if the participant was a
member of that team. This may reflect greater
awareness about obstetric healthcare, or fewer bar-
riers to referral if established pathways already exist
to connect patients with obstetric and fertility spe-
cialists. This creates a strong argument for the
implementation of dedicated IBD-pregnancy clin-
ics in IBD centres, which deliver pre-conception
counselling and holistic healthcare to increase the
likelihood of natural conception, improve patient
disease knowledge, and optimise materno-foetal
pregnancy outcomes.10:30-32 Participants were more
likely to refer for fertility therapy consultation in
women with quiescent IBD (33%) than active IBD
(19%), indicating an awareness of the strong rec-
ommendation for women to have quiescent disease
prior to conception to optimise materno-foetal out-
comes.>?* Furthermore, there was a trend towards a
significant correlation between fertility therapy
referrals and beliefs about ART safety. Participants
who did not think ART would increase the risk of
materno-foetal adverse events or IBD flares were
more likely to initiate fertility therapy referrals com-
pared to participants who thought it may increase
the rate of complications. Although current data
are limited, there is no evidence that ART increases
the risk of IBD flares, preterm birth, low birth
weight, congenital abnormalities, or spontaneous
abortions.!8-20 This suggests that greater education
of gastroenterology team members about the safety
of ART in women with IBD may increase their ini-
tiation of fertility therapy referrals.

Pregnancy-specific IBD knowledge among gas-
troenterology healthcare team members in our
study was excellent, with a median CCPKnow
score 15/17. Despite this, participants’ self-rated
knowledge and comfort managing pregnant
women with IBD was only moderate (median
score 5/10 for both). There was a strong correla-
tion between objective and self-rated scores for
both knowledge and comfort, suggesting that

they are all reliable measures of these attributes.
However, this disparity between objective and
self-rated knowledge, together with the high pro-
portion of ‘uncertain’ responses about the efficacy
and safety of ART, suggests that gastroenterology
team members lack confidence in their knowl-
edge and abilities for managing obstetric and fer-
tility issues. As the CCPKnow score was validated
for patients and measures overall pregnancy-spe-
cific IBD knowledge without containing ques-
tions explicitly about ART, this finding also
reflects an isolated knowledge deficit regarding
ART despite adequate overall pregnancy knowl-
edge. This lack of confidence and deficit in spe-
cific ART knowledge likely result from insufficient
clinical exposure and education during training
and contribute to the low initiation of fertility
therapy referrals observed in this study.

None of the 182 respondents in our study thought
they possessed adequate knowledge about ART
in IBD, yet, all but seven expressed interest in
furthering their education on this topic. This feel-
ing of inadequate knowledge is reflected in the
low self-rated knowledge and confidence scores,
and the high rate of ‘uncertain’ responses to ques-
tions about ART and efficacy. Together with the
disparity between objective and self-rated preg-
nancy-specific IBD knowledge, this suggests that
it is unlikely that measures to increase overall
pregnancy-specific IBD knowledge among gas-
troenterology team members would be either nec-
essary or effective in increasing fertility therapy
referrals. Education programmes aiming to
increase fertility and ART knowledge among gas-
troenterology team members may increase fertil-
ity therapy referrals, and this should be assessed
in future studies. As fertility therapy becomes
more widespread and with the trend towards
reproduction at older ages, this is likely to become
even more clinically relevant for gastroenterolo-
gists to be aware of in the future. Incorporating
obstetric and fertility teaching into gastroenterol-
ogy training programmes and conferences is likely
to increase awareness, knowledge, and engage-
ment with fertility services, subsequently reduc-
ing infertility in IBD patients.

The main strength of this study is that it is the
first population assessment of gastroenterology
HCP clinical practices. As a multicentre interna-
tional study, we were able to include participants
from a wide range of clinical settings, of varying
levels of training and patient exposure. We
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acknowledge some significant limitations in our
study. Given the large proportion of participants
who responded as ‘uncertain’ for questions about
ART, the strength of the data analysis for the
other responses was restricted. In addition, due to
the method of survey distribution to groups and
individual HCPs, a response rate per HCP pro-
fession was unable to be calculated. Current lit-
erature on ART in IBD is limited by the paucity
of original data, with the few available studies
referring to overlapping retrospective data-
sets.6-8,18,19,21-23,26,29  Fyrther data are urgently
needed to better understand the efficacy and pre-
dictors of success of ART in women with IBD,
particularly the impact of IBD-related surgery.
Further data are also required to assess attitudes
of HCPs to fertility preservation in males with
IBD, particularly those taking sulfasalazine or
methotrexate.

Conclusion

Gastroenterology team members infrequently
initiate referrals for fertility therapy consultation
in women with IBD, increasing their risk of
remaining childless. Implementation of dedi-
cated IBD pregnancy clinics and targeted educa-
tion programmes to increase awareness of ART
in women with IBD among gastroenterology
team members might increase referral rates and
reduce infertility.
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