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ABSTRACT
Introduction  Pregnancy in patients with 
chronic intestinal failure (CIF) is a relatively rare 
occurrence but is an important contemporary 
topic given both the increasing use of 
home parenteral nutrition (HPN) and the 
demographics of patients with CIF.
Method  An opinion-based survey was produced 
in a multidisciplinary manner, which was then 
distributed internationally, via the European 
Society for Clinical Nutrition and Metabolism 
network, using a web-based survey tool for 
healthcare professionals with a specialist interest 
in the management of CIF.
Results  Seventy specialists from 11 countries 
completed the survey. Fifty-four per cent of 
the respondents reported some experience 
of managing pregnancy in patients with CIF. 
However, 60% stated that they did not feel 
that it was their role to discuss the topic of 
pregnancy with their patients, with fewer 
than 10% stating that they routinely did so. 
Respondents felt that an individualised approach 
was required when considering alterations to 
parenteral support prior to conception, during 
pregnancy and in the postnatal period. Most 
respondents also felt there was no increased 
risk of catheter-related blood stream infections, 
while catheter-related thrombosis was 
deemed to be the most significant HPN-related 
complication for pregnant women.
Conclusion  This study reports a variable 
experience, knowledge and confidence of 
healthcare professionals when considering 
pregnancy in patients with CIF. The risk of 
HPN-related complication was felt to be greater 
during pregnancy, with an individualised 
approach being the preferred route for most 

aspects of care. The findings support the need 
for an international registry and subsequent 
consensus guidelines for the management of 
pregnancy in CIF.

INTRODUCTION
Although there are multiple reports 
describing the safe use of short-term 
parenteral nutrition (PN) in hospitalised 
women, for example, for hyperemesis 

WHAT IS ALREADY KNOWN ON THIS 
TOPIC

	⇒ The diagnosis of intestinal failure in 
women of childbearing age is becoming 
increasingly encountered. There is 
currently limited experience of pregnancy 
in patients with chronic intestinal failure 
and as such there are no internationally 
agreed consensus statements or agreed 
guidelines.

WHAT THIS STUDY ADDS
	⇒ With this study, we have demonstrated 
the existing experience and opinions 
related to the management of pregnancy 
in patients with chronic intestinal failure, 
including those related to pre-pregnancy 
counselling, management of parenteral 
nutrition in the trimesters of pregnancy, 
mode of delivery and the postnatal period.

HOW THIS STUDY MIGHT AFFECT 
RESEARCH, PRACTICE OR POLICY

	⇒ The limited experience demonstrated by 
our study would indicate the need for an 
international registry, thus allowing for the 
development of consensus guidelines.
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gravidarum,1 there are fewer published studies detailing 
the outcomes and risks of pregnancies in home paren-
teral nutrition (HPN)-dependent patients. Buchholz 
and colleagues collated details on 15 pregnancies that 
had been described in the literature to 20152 and since 
then, three subsequent case series were published from 
France,3 the UK,4 Israel and Poland,5 describing a total 
of 35 pregnancies in 25 women occurring between 
1982 and 2016.6 Thus, many healthcare professionals 
will likely have very limited or no experience of 
managing pregnancy in HPN-dependent patients.

With an ever-increasing use of HPN worldwide,7 8 it 
is likely that the occurrence of pregnancy, and consid-
erations relating to fertility and conception in chronic 
intestinal failure (CIF) will also increase. The current 
approach of healthcare professionals towards preg-
nancy in CIF may be influenced by their perception 
of risk, both to the fetus and to the mother, including 
the potential for CIF-related complications. There 
are, however, to date, no published consensus interna-
tional guidelines on pregnancy considerations in CIF 
that relate to factors such as conception, PN optimisa-
tion before, during and after pregnancy and the risk of 
HPN-related complications.

Our international survey therefore aimed to eval-
uate the experience and opinion of multidisciplinary 
healthcare professionals with specialist interest in CIF, 
exploring the perceived optimal approach to aspects 
of pregnancy management, including pre-pregnancy 
counselling, parenteral support optimisation and 
HPN-related complication risk.

METHODS
An opinion-based survey was produced following 
detailed multidisciplinary discussion between gastro-
enterologists (AB, SL, PA, LP), a dietitian (KF) and an 
obstetrician (LM). The study questionnaire was struc-
tured into the following subsections:
1.	 Demographics and pregnancy experience.
2.	 Opinions and experience of pregnancy.
3.	 Optimisation of parenteral support for conception.
4.	 Optimisation of parenteral support during pregnancy.
5.	 Opinions and experience of CIF and birth.
6.	 Optimisation of parenteral support in the postnatal peri-

od and for lactation.
An invitation to participate with a weblink to the 

questionnaire created by the survey software was 
circulated electronically via newsletters published for 
members of European Society for Clinical Nutrition 
and Metabolism. Clinicians and healthcare profes-
sionals identified by the study team who have expertise 
in the management of CIF were also invited to partici-
pate in the survey via email. Survey data were collected 
from November 2021 to February 2022. A web-based 
survey tool (REDCap) was used to generate the survey 
questionnaire and collect data.

Data were collected in the form of single or compound 
answer multiple-choice questions, drop-down menu 

questions for numerical data, also with open-ended 
questions for descriptive exploration of clinical prac-
tice. The questions were phrased to assess either direct 
experience or opinion in order to allow for the vari-
ation in clinicians’ exposure to pregnancy in patients 
with CIF. As such, all elements of the survey were avail-
able to participants for completion. Survey data were 
analysed using counts, proportions and where appro-
priate χ2 testing was applied. Ethics approval was not 
required since this was a clinician-based opinion and 
experience survey, with no patient-related clinical data 
collected, in keeping with the Caldicott principles.

RESULTS
Respondent demographics and pregnancy experience
A total of 70 responses were received from 11 different 
countries. The mean number of patients cared for with 
CIF per responder was 114 (range 2–400). Of the 70 
respondents, 52/70 (72.4%) were physicians, 9/70 
(12.5%) dietitians, with the remaining 9/70 including 
surgeons, specialist nurse and specialist pharmacists. 
Only 38/70 (54.2%) of respondents reported having 
personally cared for at least one pregnant patient with 
CIF. These respondents described experience of a 
total of 101 pregnancies in HPN-dependent patients, 
although the same pregnancy occurrence may, of course, 
have been described by more than one respondent 
working within the same CIF service. Seventeen preg-
nancies (17/101) had an unknown outcome. Of the 84 
pregnancies with a known outcome, 15 were reported 
as having been unsuccessful. When comparing those 
who had had prior experience of pregnancy in CIF and 
those that had not there was no significant difference 
in opinion when considering fertility on women with 
CIF (p=0.1).

Pregnancy-related discussions and risk perception
Participants were questioned about contraception, 
fertility and pregnancy risks. The majority (74.2%) 
stated that they would not routinely discuss contracep-
tion with patients and 53 participants (76%) felt that 
any advice or discussion around conception should be 
based on an individualised approach. There was no 
significant difference between those who had and had 
not managed pregnancy in patients with CIF (p=0.8). 
None of the respondents who had prior experience 
suggested they would advise against pregnancy, while 
only one of those who had no experience expressed 
this opinion.

Thirty respondents (42.8%) felt they did not have 
enough experience to comment on the risk of reduced 
fertility in HPN-dependent patients, while 23/70 
(32.8%) felt fertility was determined by the patient’s 
individualised risk based on underlying CIF disease 
or clinical condition. Participants were also asked to 
consider the impact of the underlying disease leading 
to CIF on the likelihood of conception and successful 
pregnancy, should the patient wish to or become 
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pregnant. The presence of chronic intestinal pseudo-
obstruction (CIPO), followed by radiation enteritis 
was felt to be the aetiologies which would most reduce 
the likelihood of conception.

Sixty per cent (42/70) of respondents stated that 
they did not feel that it was their role, as the specialist 
in CIF, to discuss the topic of pregnancy with their 
patients, with fewer than 10% of respondents stating 
that they routinely discussed pregnancy with patients 
of childbearing age. When determining risk to the 
mother and potential fetus, 71% (50/70) and 70% 
(49/70), respectively, reported that their experience 
was too limited to provide reliable support or advice to 
their patients, although 3/70 respondents stated they 
would actively advise against pregnancy in patients 
with CIF. Participants were also asked to consider the 
risk of HPN-related complications in pregnancy. Most 
felt there was no increased risk of catheter-related 
blood stream infection (CRBSI), while central venous 
catheter (CVC)-related thrombosis was deemed to be 
the most significant HPN-related complication for 
pregnant women, p=<0.001 (figure 1). This was most 
noticeable in those who had no prior experience of 
pregnancy in CIF (p=<0.001). There was no differ-
ence in risk perception of CRBSI in those who had or 
had not had prior experience of pregnancy.

Conception and pregnancy optimisation
Participants were asked to give their opinion as to the 
optimal changes to parenteral support in order to opti-
mise clinical and nutritional status prior to conception 
(table 1). Most respondents felt that an individualised 
approach was the most appropriate, with very few 
suggesting any decrease in the overall support offered. 
There was no difference for those with or without 
experience of pregnancy in CIF.

When asked about essential fatty acid assessment 
prior to conception and/or during pregnancy, only 
9/70 (12.8%) reported that they would routinely 
check these levels. Micronutrient and other biochem-
ical assessments considered for optimisation prior to 
conception are detailed in figure  2; notably, 13/70 
(18.5%) stated that they would not assess folate in a 
patient actively trying to conceive.

Participants were also asked about monitoring during 
pregnancy, and most recommended 4-weekly clinical 
reviews during all three trimesters. Notably, access to 
dedicated obstetric care for high-risk pregnancy was 
reported by 80% of respondents, while three-quarters 
of participants felt that a specialist IF-pregnancy 
service improved the care and outcomes for pregnant 
patients with CIF.

Figure 1  Respondent opinion as to the increased risk of HPN-related complications during pregnancy. CRBSI, catheter-related blood stream 
infection; CVC, central venous catheter; IFALD, intestinal failure-associated liver disease; HPN, home parenteral nutrition.

Table 1  Suggested changes to parenteral support in order to optimise a patient’s clinical condition prior to conception

Parenteral support changes for conception

Increase Stay the same Tailor to individual Decrease No response

Energy requirement 10 (14%) 18 (26%) 28 (40%) 0 (0%) 14 (20%)
Lipid content 3 (4%) 25 (36%) 27 (39%) 1 (1%) 14 (20%)
Protein content 9 (13%) 21 (20%) 25 (36%) 0 (0%) 15 (21%)
Vitamins/micronutrients 20 (29%) 11 (16%) 25 (36%) 0 (0%) 14 (20%)
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Participants were also asked about nutritional opti-
misation during pregnancy, with most respondents 
preferring an individualised approach to PN optimi-
sation during each trimester (table  2). Over 80% of 
respondents felt that a third generation lipid source, 
consisting of soya-bean oil, medium-chain triglycerides, 
olive oil and fish oil was the optimal lipid for patients 
prior to conception and for use during pregnancy.

Birth and postnatal management
Participants were asked to consider infant delivery and 
optimisation of PN during the postnatal period, as 
well as breast feeding. Eighty-four per cent (59/70) of 
respondents indicated that the choice of delivery mode 

should be made on an individualised patient basis, 
with the remaining 16% indicating they did not have 
sufficient experience to comment. Participants were 
asked to indicate which clinical features may prompt 
a Caesarean section (C-section) as the preferable mode 
of delivery; the presence of perianal Crohn’s disease 
was the strongest indicator (figure 3).

57/70 (81%) respondents felt breast feeding would 
be the optimal mode of feeding, with 85% defining 
maternal choice as the most important factor in 
decision-making. Participants’ opinions on parenteral 
support modifications during breast feeding are shown 
in table 3.

Figure 2  Biochemical and micronutrient parameters that respondents felt should be checked and optimised prior to conception in patients with 
CIF. CIF, chronic intestinal failure; TFT, thyroid function test.

Table 2  Opinion of the best way to optimise parenteral support during the three trimesters of pregnancy

Parenteral support changes for first trimester (%)

Increase Stay the same Tailor to individual Decrease No response
Energy requirement 14 30 25 0 30
Lipid content 0 35 30 4 30
Protein content 5 37 27 0 3
Vitamins/micronutrients 25 17 27 0 30

Parenteral support changes for second trimester (%)
Increase Stay the same Tailor to individual Decrease No response

Energy requirement 25 11 32 0 30
Lipid content 14 18 35 1 30
Protein content 14 17 38 0 30
Vitamins/micronutrients 18 18 31 1 30

Parenteral support changes for third trimester (%)
Increase Stay the same Tailor to individual Decrease No response

Energy requirement 38 1 30 0 30
Lipid content 21 11 35 1 30
Protein content 22 8 38 0 30
Vitamins/micronutrients 22 12 31 1 31
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DISCUSSION
This is the first study to evaluate the experience and 
opinions of healthcare professionals in managing preg-
nancy in CIF. Approximately half of all respondents 
had no experience of managing pregnant patients; 
over 40% reported insufficient experience to be able 
to discuss fertility with HPN-dependent people; and 
the majority of respondents reported insufficient 
experience and evidence from the literature to provide 
reliable support or advice regarding the risks of preg-
nancy in patients with CIF. It would therefore seem 
that many would benefit from the addition of a dedi-
cated obstetrician to the wider multidisciplinary team 
(MDT). Indeed, while a minority would actively advise 
against pregnancy in patients with CIF, most stated 
that they did not feel it was their role to discuss preg-
nancy with their patients. Given the—although small 
numbers of—published reports of safe pregnancy in 
patients with CIF,2–5 and the likelihood of an increasing 
number of HPN-dependent patients of childbearing 
age as the prevalence of CIF continues to increase in 
many countries,7–9 there is a clear need for a registry 
to provide further evidence for international guidance 
on this issue. It must be noted that the scarcity of data 

and experience is likely to originate from the rela-
tive infrequency of pregnancy in CIF. Furthermore, 
enhanced data capture of both successful and unsuc-
cessful pregnancy occurrences and outcomes within 
established national7 and international CIF databases10 
will undoubtedly add future vital information for clini-
cians in this important area for patients. The results of 
this study would appear to support the notion that all 
members of the MDTs that care for patients with CIF 
would benefit from further knowledge and expertise 
when considering fertility and pregnancy.

The results of this paper add some important insight 
into the current practices of CIF clinicians when caring 
for patients’ pre-conception, during and following 
pregnancy. The majority of those able to answer stated 
that they would tailor HPN requirements to the indi-
vidual pre-conception and during or following preg-
nancy. In the largest series of pregnancy in CIF to date 
from France, patients had an increased PN energy need 
during pregnancy, especially in the second and third 
trimesters, and some individuals required more days of 
PN.3 Similarly, in the UK series, patients also required 
an increase in energy and nitrogen during pregnancy.4 

Figure 3  Opinion relating to the indication of C-section as the preferable mode of delivery. CIPO, chronic intestinal pseudo-obstruction.

Table 3  Opinion of the best way to optimise parenteral support during lactation

Parenteral support changes for lactation (%)

Increase Stay the same Tailor to individual Decrease No response
Energy requirement 30 10 22 0 37
Lipid content 18 11 30 2 37
Protein content 18 12 30 1 37
Vitamins/micronutrients 8 18 32 2 37
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Notably, neither the French nor the UK series reported 
using fish-oil based lipids, although the majority of 
respondents in this survey felt that a third-generation 
lipid containing fish-oils would be an optimal choice 
for pregnant patients. Essential fatty acid deficiency 
possibly associated with the use of such lipids11 is an 
important consideration in pregnant patients given the 
potential risk to the fetus12 and clearly more data are 
required detailing the safety of fish-oil based PN emul-
sions in CIF. The importance of close blood moni-
toring of vitamins and trace elements was recognised 
by respondents of this survey, although only a minority 
reported checking essential fatty acid levels. In addi-
tion, a significant minority of respondents reported 
not assessing or optimising folate prior to concep-
tion, reinforcing the need for enhanced education and 
guidelines for CIF healthcare professionals in this field.

Maternal complications reported within the French 
series by Billiauws and colleagues included CRBSI in 
five patients and cholestasis in one.3 While respondents 
to this survey did not feel that CRBSI risk was neces-
sarily increased in pregnancy, more reported the occur-
rence of CVC-related thrombosis to be of concern, 
which may relate to the prothrombotic risk of preg-
nancy.13 Most respondents did not feel that intestinal 
failure-associated liver disease risk was increased in 
pregnancy. However, it is clear that more data, ideally 
collected prospectively from multiple CIF centres, are 
required on the risk of CIF complications in preg-
nancy, and the role and safety of strategies such as anti-
microbial locks to mitigate these risks. Other risks to the 
mother that need to be considered include exacerbation 
of the underlying disease leading to CIF; while there are 
established guidelines on the management of conditions 
such as Crohn’s disease in pregnancy that can readily 
be extrapolated to the CIF population,14 Billiauws and 
colleagues reported concerning complications in two 
mothers with CIPO and highlighted that this group of 
HPN-dependent patients required close follow-up.3 The 
majority of respondents to our survey advocated at least 
4-weekly clinical reviews for pregnant patients, with 
most having access to high-risk obstetric care. More-
over, over 80% of respondents felt that the choice of 
delivery mode should be individualised to the patient, 
with perianal Crohn’s being the strongest indication 
for C-section. Clearly, close collaboration between the 
obstetric and CIF teams is vital during and following 
pregnancy and underscores the importance of access to 
appropriate high-risk obstetric services.

Due to the retrospective nature of the data collected, 
some participants were unable to recall the outcomes 
for many of the defined pregnancies. However, 18% of 
the recorded pregnancies were defined as unsuccessful. 
In the UK, 1 in 5 pregnancies ends in miscarriage and 
although the questionnaire did not explore the specific 
details of successful and unsuccessful pregnancies. It 
would appear that reported outcomes here are in line 
with the general population.15

CONCLUSION
This study highlights the need for multicentre data 
collection, potentially via an international registry, 
further education and consensus guidelines to better 
equip CIF clinicians and patients in their decision-
making prior to, during and following pregnancy. 
As the number of HPN-dependent patients of child-
bearing age will increase internationally, the ultimate 
goal is that CIF healthcare professionals and patients 
feel confident in discussing pregnancy-related issues so 
that informed choices can be made.
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