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Abstract

The epidemiology of inflammatory bowel disease (IBD) is progressively evolving impacting the
type of patients with IBD we will see in clinical practice. In this review, we discuss specific
challenges and solutions in the management of (a) obese, (b) older and (c) obstetric (pregnant)
patients with IBD. With the global obesity epidemic, almost one in three patients with IBD are
obese. Obesity is associated with greater difficulty in achieving remission, higher risk of disease
relapse and higher burden and costs of hospitalization in patients with IBD. Obese patients also
have inferior response to biologic therapy related to altered pharmacokinetics and obesity-
mediated chronic inflammation. Surgical management of obese patients with IBD is also
challenging. Similar to obesity, the prevalence of IBD in older patients is rising and it is
anticipated that almost one-third of patients with IBD will be older than 60 years within the next
decade. Older patients present unique diagnostic and therapeutic dilemmas, and management of
these individuals warrants careful consideration of the risks of disease-related vs. treatment-related
complications, non-1BD-related extra-intestinal complications (e.g. cardiovascular disease,
malignancy), in the context of individual values, preferences, functional status and comorbidities.
With evolving therapeutics, medical management of IBD surrounding pregnancy continues to be
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challenging. Overall, the management of pregnant patients requires a pro-active, multidisciplinary

approach, with an emphasis on optimal disease control not just during, but prior to pregnancy. This
often involves continuation of highly effective therapies, of which the vast majority are safe during
pregnancy and breastfeeding, resulting in a reduction of risk of adverse maternal fetal outcomes.

INTRODUCTION

Prior chapters in this issue of the Journal have addressed different aspects in the
management of an adult patient with inflammatory bowel disease (IBD). In this review, we
focus on special patient populations, which though not well-represented in clinical trials, are
frequently and increasingly encountered in clinical practice. We present the epidemiology,
natural history, specific challenges and solutions for the management of (a) obese, (b) older
and (c) obstetric (pregnant) patients with IBD.

MANAGEMENT OF IBD IN OBESE PATIENTS

Epidemiology and Pathophysiology

The incidence and prevalence of IBD is rising in parallel with the global obesity epidemic.
Approximately 15-40% adult patients with IBD are obese (body mass index [BMI] =30
kg/m?) and an additional 20-40% are overweight, with a comparable distribution of obesity
in Crohn’s disease (CD) and ulcerative colitis (UC).1~3 Similar trends are observed in
pediatric IBD patients.% ° Obesity may also be associated with an increased risk of
developing CD, but not UC. In the Danish National Birth Cohort of over 75,000 women,
pre-pregnancy obesity was associated with a 1.9-fold increase in risk of developing CD
(hazard ratio (HR), 1.88; 95% confidence interval [CI] 1.02-3.47), but not UC (HR, 0.77;
95% CI1 0.48-1.25).% On the other hand, a high level of physical activity (recreational or
occupational) may be associated with decreased risk of developing IBD.”

Obesity may contribute to the development and perpetuation of IBD through multiple
pathways.1: 8 Obesity is recognized as a perpetual state of chronic low-grade inflammation,
through systemic and paracrine increase in levels of cytokines, chemokines and adipokines.
Hypertrophic adipocytes seen in patients with obesity, particularly those with central/
visceral adiposity (as compared to subcutaneous adipose tissue) have a pro-inflammatory
gene expression profile and produce large amounts of pro-inflammatory mediators.
Additionally, resident immune cells within the hypertrophic fat-tissue in obesity are primed
toward a more pro-inflammatory subtype. The locally restricted mesenteric fat accumulation
in patients with CD, creeping fat, is independent of overall obesity, and also has systemic
pro-inflammatory effects. Metabolically active mesenteric fat increases leptin secretion from
adipocytes and resistin secretion from macrophages and leukocytes, that increase levels of
pro-inflammatory cytokines such as tumor necrosis factor, interleukin-1 and —6. In addition,
both obesity and IBD are associated with increased gut bacterial translocation, reduction in
bacterial diversity and dysbiosis.

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2021 May 01.
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Impact of Obesity on Clinical Characteristics and Natural History of IBD

Obesity has been variably associated with a milder IBD phenotype (as conventionally
reported using Montreal classification) in cross-sectional studies. Pringle and colleagues
observed a lower prevalence of penetrating disease complications in obese patients, but
comparable prevalence of stricturing and perianal complications, compared with adults with
normal BM1.® However, despite possibly a milder phenotype, obese patients are more likely
to have persistent symptoms and higher anxiety, depression, fatigue, pain and inferior social
function scores on PROMIS measures, as compared to non-obese patients with IBD.10 In a
cross-sectional study using the Nationwide Inpatient Sample, Singh and colleagues observed
among 6742 hospitalized patients with UC, obese adults had significantly higher rates of
surgery (23% vs. 14%), severe hospitalization (need for surgery or hospital stay >7 days -
35% vs. 26%) and longer hospital stay (mean, 6.0 vs. 5.4 days) as compared to non-obese
patients.11

Longitudinal studies suggest that obesity may negatively impact clinical course and
healthcare utilization. In a large internet-based cohort study of 7296 patients with IBD (4748
patients with CD, 19.5% obese; 2548 patients with UC, 20.3% obese), Jain and colleagues
observed that obesity was independently associated with increased risk of persistent disease
activity or relapse in patients with CD (class Il or 111 obesity vs. normal BMI: OR, 1.86;
95% Cl, 1.30-2.68) and UC (OR, 2.97; 95% ClI, 1.75-5.17).10 Seminerio and colleagues
observed inferior IBD-related quality of life and higher frequency of elevated levels of
serum C-reactive protein in patients with obesity (particularly class 1l or Il obesity)
compared with normal weight patients; however, there was no significant difference in the
risk of IBD-related surgery, hospitalization or emergency department use between patients
who were obese, overweight or a normal BMI.3 In a propensity score-matched, nationally
representative cohort study of 42,285 patients with IBD (12.4% obese), Nguyen and
colleagues observed that obese patients with IBD had a higher annual burden and costs of
hospitalization, as compared to non-obese patients.12

Besides overall obesity, central/visceral adiposity (not creeping fat) has been more
consistently associated with adverse outcomes in patients with IBD. High visceral adipose
tissue volume was associated with increased risk of penetrating or stricturing complications
(OR, 1.7; 95% Cl, 1.1-2.9), hospitalization (OR, 1.9; 95% CI, 1.2-3.4) and shorter time
interval to surgery (HR, 1.4; 95% CI, 1.0-2.0), after adjusting for age and BMI in a pediatric
cohort of patients with CD.13 High visceral fat area has also been associated with increased
risk of recurrence of CD after surgical resection (endoscopic recurrence: HR 8.6, 95% CI
1.6-47.1; and clinical recurrence: HR 2.6, 95% CI 1.0-6.7).14

Impact of Obesity on Medical and Surgical Management

Population pharmacokinetic studies of all biologic agents used in IBD have identified high
body weight as a risk factor associated with increased drug clearance, resulting in shorter
half-lives and low trough drug concentrations.! This effect might be related to impaired
absorption of subcutaneously administered agents, rapid proteolysis and to a ‘TNF-sink’
phenomenon with higher inflammatory burden due to adipose tissue in obese patients. The
practical negative effect of obesity on response to biologic therapies in patients with IBD has

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2021 May 01.
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been variably observed. Kurnool and colleagues observed that each 1kg/m? increase in BMI
was associated with 4% increase in the risk of treatment failure, 8% increase in the risk of
surgery or hospitalization and 6% lower odds of achieving endoscopic remission in a cohort
160 biologic-treated patients with UC, with comparable effects seen with fixed-dose
therapies and weight-based agents.1® In contrast, in a post-hoc analysis of clinical trials of
infliximab in patients with UC, obesity was not independently associated with lower risk of
achieving remission or mucosal healing.18 In a prospective cohort of adalimumab-treated
patients with CD, Bultman and colleagues observed that over one-third of patients were
dose-escalated to weekly adalimumab within a median 5 months of initiating therapy, and
BMI was the only independent predictor of dose escalation.1” Lean body weight also
significantly impacts subcutaneous absorption of adalimumab, with high lean body weight
being associated with high clearance.1® In a systematic review of 54 cohorts including
19,372 tumor necrosis factor-a. (TNFa) antagonist-treated patients with immune-mediated
inflammatory diseases (23% obese), Singh and colleagues observed that patients with
obesity had 60% higher odds of failing therapy (OR,1.60; 95% CI,1.39-1.83), with a dose-
response relationship; each 1kg/m? increase in BMI was associated with 6.5% higher odds
of treatment failure.1® Whether a similar negative effect of obesity on response to targeted
small molecule inhibitors, such as tofacitinib, is unclear. Pharmacokinetically, the clearance
of tofacitinib is not affected by body weight. Based on these observations, in Figure 1, we
propose specific solutions for managing obese patients with IBD, including potentially
considering weight-based dosing regimens for obese patients and having a low threshold for
monitoring biologic trough concentrations (for example, post-induction). While obesity may
negatively both weight-based and fixed-dose therapies, we believe the impact may be more
profound with fixed-dose therapies.

Intra-abdominal surgeries in patients with obesity are both technically challenging and are
usually associated with higher rates of post-operative complications than surgeries in
patients with a normal BMI. In a systematic review, Makino and colleagues observed longer
operative times, an increased likelihood of conversion to open procedures, more
comorbidities, a higher risk of postoperative complications (in particular wound infection)
and a longer length of hospital stay in obese patients undergoing colorectal resection
compared to individuals who were not obese.2? Two aspects of surgery that might be
particularly challenging in patients with IBD merit special mention. First, obesity makes
creating a stoma challenging due to stomal retraction, higher rates of complications such as
parastomal hernia, mucocutaneous separation and stoma prolapse. Second, the mesentery of
patients with obesity tends to be foreshortened by the mesenteric fat, making it more
challenging to create a J-pouch in patients with UC. Obesity increases risk of short-term
postoperative complications in patients undergoing ileal pouch-anal anastomosis, although
long-term outcomes might be comparable to those in patients without obesity in experienced
centers.?

In light of this negative impact of obesity on the natural history and treatment response in
patients with IBD, it is conceivable that treating obesity might improve outcomes in patients
with IBD. While there are no interventional studies of intentional weight loss in IBD, trials
of diet and/or lifestyle-induced weight loss in other autoimmune diseases including psoriasis
suggest improvement in clinical outcomes with intentional weight loss, with beneficial

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2021 May 01.
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effects being seen with as little as 5% weight loss.22 While dietary interventions for weight
loss have limited efficacy, and endoscopic bariatric interventions may be too invasive, and
are currently contraindicated in patients with IBD, pharmacological therapy for weight loss
may be an attractive option in obese patients with IBD. for A phase 2 clinical trial an FDA-
approved weight loss medication, phentermine-topiramate in obese biologic-treated patients
with UC is ongoing.

MANAGEMENT OF IBD IN OLDER PATIENTS
Epidemiology and Pathophysiology

Though the majority of patients with IBD are diagnosed as young adults, 10-15% of new
IBD diagnoses have been reported to occur in individuals older than 60 years, with incidence
rates as high as 18.9 per 100,000.23 In a systematic synthesis of 68 population-based cohort
studies, incidence of elderly-onset CD (>60y age) and UC was 4.5 and 11.6 per 100,000
person-years, respectively.24 Besides rising incidence of new-onset of IBD in older patients
(elderly-onset IBD), the prevalence of IBD in older patients is also anticipated to continue
rising. Within the next decade, it is expected that over 1/3™ of patients with IBD will be
older patients.2>

Whether the pathogenesis of IBD in older patients is the same as for young-onset IBD is
unclear. The aging immune system is associated with a relative systemic immunodeficiency
(immunosenescence of aging), with decline in functionality of both innate and adaptive
immunity, and increased susceptibility to immune-mediated diseases.25: 27 The
gastrointestinal tract also changes with aging as a result of dietary shifts among older people,
alterations in gastrointestinal motility and gastric pH due to mucosal atrophy, increased
intestinal permeability and changes in the gut microbiota that might influence host—
inflammatory responses. Bacterial composition in older people shows greater proportions of
facultative anaerobes and obligate anaerobes such as Bacteroides, and decreased proportions
of Firmicutes and Bifidobacteria, similar to changes associated with 1BD.28 Besides age-
associated immunological and microbial changes, chronic smoking can contribute to
microvascular thrombosis and ischemia with aging and may also contribute to the rising
incidence of IBD in older patients.

Impact of Older Age on Clinical Characteristics and Natural History of IBD

Several conditions that are more prevalent in older patients can mimic IBD. These include
complicated diverticular disease presenting either as perforation, bleeding or segmental
colitis associated with diverticular disease, ischemic colitis, medication-induced colitis (such
as non-steroidal anti-inflammatory drugs), microscopic colitis, radiation colitis and
infectious diarrhea. This often leads to higher rates of misdiagnosis and delay in diagnosis of
IBD in older patients as compared to younger patients. Hence, the diagnosis of IBD in older
patients requires an appreciation and suspicion for IBD in patients presenting with
gastrointestinal symptoms, and a thorough work-up including colonoscopy with ileal
examination and abdominal imaging using enterography protocols.

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2021 May 01.
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Several cohort studies have reported differences in disease phenotype and behavior in older
and younger patients with IBD. In a systematic review of 43 studies comprising 8274
elderly-onset and 34,641 younger-onset IBD subjects, Ananthakrishnan and colleagues
observed that, compared with younger-onset patients, elderly-onset CD patients were more
likely to have colonic disease (OR, 2.56, 95% CI, 1.88-3.48) and inflammatory behavior
(OR, 1.19; 95% Cl, 1.07-1.33), and less likely to have penetrating disease or perianal
involvement.2? More elderly-onset UC patients had left-sided colitis. Extra-intestinal
manifestations are less frequent in elderly-onset IBD (<5% patients), as compared to non-
elderly onset IBD.

Despite a suggestion of a relatively milder phenotype in elderly-onset IBD, rates of surgery,
hospitalization and progression to disease-related complications are similar to adult-onset
IBD (Table 1). In population-based cohort studies, cumulative median 1-, 5- and 10-year risk
of bowel surgery in elderly-onset CD is 13.5% (range, 9.5-18), 24% (range, 15-29) and
31.5% (range, 18-33), respectively, with a higher risk of surgery at diagnosis or within 15t
year of diagnosis in elderly-onset vs. adult-onset CD.30-34

Similarly, in patients with elderly-onset UC, cumulative median 1-, 5- and 10-year risk of
colectomy is 4% (range, 0.5-6%), 7.5% (range, 1.9-14%) and 8% (range, 6-18.5%),
respectively. In a nationally representative longitudinal study of hospitalized adults using the
Nationwide Readmissions Database 2013, Nguyen and colleagues observed that older
patients with IBD have higher annual burden of hospitalizations, higher in-hospital
mortality, require more invasive procedures and blood transfusions and have significantly
higher healthcare costs, as compared to younger patients with I1BD.35 Serious infections and
cardiovascular complications are leading causes of hospitalization in these older patients.
Overall, all-cause mortality may also be higher in elderly-onset IBD as compared to the age-
matched general population, and IBD-specific mortality may be higher in elderly-onset CD
vs. adult-onset CD (33.1 vs. 5.6 per 10,000pyr, p<0.01), and comparable for elderly-onset
UC vs. adult-onset UC (2.89 vs. 1.33 per 10,000pyr, p=0.25).36 While the overall risk of
malignancy is higher in elderly-onset IBD as compared to adult-onset IBD, this risk may not
be specifically increased as compared to age-matched general population, including the risk
of colorectal cancer.3”

Impact of Older Age on Medical and Surgical Management

Management of IBD in older patients is an art that weighs and balances the risks of disease-
related vs. treatment-related complications and extra-intestinal complications (e.g.,
cardiovascular disease, malignancy, etc.), in the context of patients’ values and preferences,
functional status and comorbidities. While a target of mucosal healing is generally well-
defined and consistent in younger patients at high-risk of disease complications, treatment
targets and goals need to be flexible and dynamic in older patients, since older patients are
more susceptible to treatment-and extra-intestinal complications. Figure 2 provides an
evidence-derived algorithm for the management of older patients with 1BD.

There is considerable practice variability in managing older patients with IBD, with a
preponderance of long-term corticosteroid use and limited use of steroid-sparing therapies.
38,39 This may be driven by a physician’s perception of milder disease course (which is

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2021 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Singh et al.

Page 7

untrue as noted above), familiarity and “perceived safety” of corticosteroids, and perceived
risks associated with immunosuppressive therapy in older patients. However, current data
does not support this practice. In an analysis of 3522 elderly-onset IBD, Brassard and
colleagues observed that exposure to corticosteroids is associated with a 2.3 times higher
risk of serious infections.%0 Besides a higher risk of serious infections, older patients may
also be more susceptible to and easily compromised by short-term side effects of
corticosteroids such as insomnia, mood instability and delirium, and may have significant
impact due to long-term effects such as osteoporosis and pathologic fractures,
hyperglycemia and cataracts. In a retrospective cohort study among Medicaid and Medicare
beneficiaries with IBD from 2001 to 2013 (mean age, 52y), Lewis and colleagues observed a
higher risk of death, major adverse cardiovascular events and hip fracture, with chronic
corticosteroid use, as compared to patients treated with TNFa antagonists, without a
significant difference in risk of serious infections.!

With age-related waning immunity, frailty and comorbidities, older patients are more
susceptible to serious infections and malignancy with immunosuppressive therapy. Though
the effectiveness of thiopurines may be comparable in older vs. younger patients with IBD,
older patients may not tolerate thiopurines as well, have a higher risk of serious and
opportunistic infections, and be at higher absolute risk of lymphoma and non-melanoma skin
cancer.#2 In the prospective study of 19,486 patients with IBD, Beaugerie and colleagues
observed that among thiopurine-treated patients, risk of lymphoproliferative diseases in
patients >65y may be 15-times higher than adults <50y (IR, 5.41 vs. 0.37 per 1000PY).*3 In
a pooled analysis, exposure to thiopurines was associated with a 4.8-times higher risk of
lymphoma in patients >50y age as compared to age-matched general population, with an
absolute risk of one lymphoma per 354-thiopurine-treated patients per year.** Likewise, risk
of side effects in biologic-treated patients increases with age. In a meta-analysis of 14 cohort
studies across all immune-mediated inflammatory diseases, exposure to biologics was
associated with 2.3 times higher odds of serious infections in older patients vs. younger
patients; among older patients, exposure to biologics (vs. non-exposure) was associated with
3.6-times higher odds of serious infections.*® In a French population-based cohort study,
exposure to TNFa antagonist monotherapy was associated with a numerically higher risk of
lymphoma in older patients as compared to untreated older IBD patients.%6 There is limited
data on safety of non-TNF-targeted biologic agents in older patients. By virtue of their
mechanism of action, vedolizumab and ustekinumab may be less immunosuppressive, and
presumably safer in older patients. However, in a retrospective cohort study of 234 biologic-
treated older patients with IBD, Adar and colleagues observed no significant difference in
risk of serious infections between TNFa antagonist-treated patients vs. vedolizumab-treated
patients (1y: 20% vs. 17%, p=0.54).4” While combination therapy with TNFa antagonist
and anti-metabolites is generally avoided in older patients due to risk of treatment-related
complications, selective use of an algorithmic treatment step-up strategy in older patients
with suboptimal disease control may be safe and effective to decrease treatment disutility
and avoid persistence on chronic corticosteroids, particularly since risk of immunogenicity
may be higher in older patients.#8 In a post-hoc analysis of Randomized Evaluation of an
Algorithm for Crohn’s Treatment (REACT) cluster randomized trial, Singh and colleagues
observed that a strategy of algorithmic early combined immunosuppression strategy was

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2021 May 01.
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equally effective in older vs. younger patients, and was more effective than conventional
management in maintaining corticosteroid-free clinical remission and delaying risk of CD-
related surgery, hospitalization and serious disease-related complications.4® As anticipated, a
greater percentage of older patients died, but the proportions of deaths was not higher in
patients in the early combined immunosuppression group compared to the conventional
management group.

Older patients have a higher risk of immediate postoperative complications and longer
hospital stay after intestinal surgery, particularly frail patients with poor functional status.>°
In addition, they may be more susceptible to fecal incontinence after colonic resections, and
ileal pouch-anal anastomosis are generally avoided in older patients.>!

Besides the choice of medical therapy in older patients with moderate to severe IBD,
specific challenges and considerations in the medical and surgical management of IBD in
older patients are summarized in Table 2.

MANAGEMENT OF IBD IN PREGNANT PATIENTS

CD has a slight female predominance in the Western world while UC appears to affect
females and males equally.>2 With the recent increase in pediatric-onset IBD and a peak
incidence of the disease occurring between 18 and 35 years of age, management of IBD
prior to and during pregnancy will become an increasingly common scenario.>?
Accordingly, over 25% of female patients conceive for the first time after their diagnosis.>3
Therefore, it is imperative for the practitioner to be conversant with preconception, intra-
partum and post-partum counselling. 7hAis can be divided into 5 main areas: 1. The effect of
IBD on pregnancy, 2. The effect of pregnancy on IBD, 3. The effect of medications during
pregnancy and breastfeeding, 4. Mode of delivery, and, 5. Multidisciplinary and preventive
care during pregnancy (including nutrition, cervical cancer screening and vaccinations).
Figure 3 shows a pre-conception check when planning pregnancy in patients with 1BD.

Effect of Pregnancy on IBD

Pregnancy can influence the disease course, particularly in patients with UC where intra-
partum and post-partum flares appear more common. In contrast, pregnancy has minimal
effect on the disease course in women with CD.%# %5 The influence of hormones on cytokine
polarisation and subsequent disease activity has been increasingly acknowledged.>8

Effect of IBD on Fertility and Pregnancy

Fertility—Voluntary childlessness remains a major contributor to family planning. Women
and men with IBD are often concerned about the ability to undertake a pregnancy and parent
in light of their own disease state, the fear of heritability, and undue concerns regarding the
safety of medications during pregnancy and breastfeeding.>” Women with CD have only
marginally lower involuntary fertility rates compared to the general female population,
though the rates of subfertility increase with active disease and surgical intervention.>8 Ban
and colleagues observed that fertility is not decreased in women with UC with an intact
colon;58 however, IPAA is associated with a 4-fold reduction in involuntary fertility.
Surgery in patients with IBD is also associated with a higher risk of miscarriage, use of

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2021 May 01.
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assisted reproductive therapies, caesarean section delivery and low birth weight infant.60
This highlights the need for aggressive disease control in this cohort to reduce disease flares,
and minimize the risk of surgery, and maintain a close dialogue with surgeons to optimise
the timing and type of surgery in case surgery is needed.

Pregnancy—Active disease during pregnancy is associated with higher risks of adverse
outcomes including preterm birth, low birth weight, miscarriage and stillbirth.55: 61.62
Preterm birth, defined as delivery prior to 37 weeks gestation, is particularly concerning, as
complications of preterm delivery remain the leading cause of early childhood mortality, and
significant morbidity including severe infection, neurodevelopmental delay, chronic lung
disease and sensory impairment, which can lead to lifelong disability.53:64 65 |n a Swedish
case-control study, Broms and colleagues observed that significant IBD disease activity
during pregnancy increased the odds of preterm birth more than 2-fold (OR, 2.20; 95% ClI,
1.37-3.53), and more concerningly, almost 5-fold if there was ongoing disease activity
throughout pregnancy, i.e., in both early and late pregnancy (OR, 4.78; 95% Cl, 2.10-10.9);
61 conversely, patients with mild disease activity during pregnancy were not at increased risk
of preterm birth.61

Assessment of disease activity is paramount and outcomes may be further improved with the
use of biomarkers and imaging. A recent systematic review assessed the utility of fecal and
laboratory tests in the assessment of the IBD patient during pregnancy.®6 Only fecal
calprotectin correlated with disease activity during all gestational periods, while
hemoglobin, albumin or CRP were not useful during pregnancy. Further, bowel sonography
may be a useful adjunct in the assessment of the asymptomatic pregnant woman with CD in
allowing detection of subclinical inflammation, while in symptomatic women, it can stratify
CD activity.5” Current studies of the safety of lower GI endoscopy during pregnancy are
confounded by indication and disease activity.58: 69 However, endoscopic evaluation of IBD
during pregnancy should be performed if it will change clinical management (resulting in
the initiation or change in medical or surgical therapy).

Both the Toronto Consensus Statements for the Management of IBD in Pregnancy and the
AGA’s IBD in Pregnancy Clinical Care Pathway recommend continuation of maintenance
medical therapy throughout pregnancy (with the exception of methotrexate and more
recently, tofacitinib) to optimize maternal-fetal outcomes.’%: 71

Patients’ biggest concerns are about the safety and potential teratogenicity in using
medications, when trying to conceive, during pregnancy and while breastfeeding. This may
lead to lower medical adherence, with studies observing that 32% women believe IBD
medications were ‘bad’ for the fetus believe, 48% report stopping a prescribed IBD
medication while pregnant or attempting to conceive, and 25% report that they would rather
tolerate the symptoms of IBD, rather than expose the fetus to IBD medications.”2"3 While
84% women with IBD were concerned about the impact of IBD medications on pregnancy,
only 19% were concerned about the impact of disease activity on pregnancy, which is the
bigger risk factor for adverse outcomes.’* Informed and appropriate counselling for patients
is therefore imperative alongside appropriate education for the treating physicians regarding
the impact and safety of IBD medications during pregnancy. A cross sectional survey
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demonstrated that less than half of physicians felt comfortable managing pregnant IBD
patients. Further, there was significant variation in prescribing patterns through pregnancy.
75,76 Due to these misconceptions about IBD medications, women may completely stop
taking their medications during pregnancy or take a lower dosage of medication than
prescribed, resulting in adverse maternal and fetal outcomes.”®: 71 Comprehensive
preconception counselling is independently associated with a greater than five-fold
improvement in adherence to IBD medications and a significant 49% reduction in disease
relapse during pregnancy.’’ A multitude of resources are available for physicians and
patients contemplating pregnancy, the most comprehensive of which is the IBD Parenthood
Project (http://www.ibdparenthoodproject.gastro.org/) which is associated with the recently
published IBD in Pregnancy Clinical Care Pathway.’!

Effect of medications during pregnancy and breastfeeding—It should be
reinforced that patients should be more concerned about the effects of active disease during
pregnancy than the effect of medications, which can keep disease under control. The vast
majority of approved IBD therapies, with the exception of methotrexate and tofacitinib are
considered safe during conception, pregnancy and breastfeeding.

5-aminosalicylates: Mesalamine is considered safe during pregnancy and breastfeeding,
though preference should be given to non di-butyl-phthalate containing products (all 5-
aminosalicylate formulations in the United States are free of di-butyl-phthalate).”®

Corticosteroids: While early data suggested an increased risk of cleft lip and palate, recent
data has not demonstrated this to be a significant concern. However, corticosteroids can
increase the risks of gestational diabetes, preterm birth and low birth weight, and their use
should be limited to treating acute flares during pregnancy.’8 79

Thiopurines: Despite the historic classification of thiopurines as an FDA category D drug,
azathioprine has been widely used in the treatment of inflammatory disorders and in the
setting of organ transplantation during pregnancy and lactation, without significant concerns.
Earlier concerns on the risks of neonatal anemia,8% and immunosuppression8! have since
been replaced by reassuring new data as summarised by the Toronto Consensus Statements
for the Management of IBD in Pregnancy.’® Whilst maintenance thiopurines should be
continued in those with established disease remission, intrapartum thiopurine initiation
should be avoided due to the risk of potential idiosyncratic and severe adverse reactions,
including pancreatitis.

Biologic agents and targeted small molecules:.

TNFa antagonists: With the exception of certolizumab pegol which lacks the neonatal
fragment crystallizable (Fc) receptor (FcRn) which is responsible for transfer of protective
immunoglobulins from mother to baby, other TNFa antagonists (and non-TNF-targeted
biologics) all have a IgG backbone and are actively transferred across the placenta during the
second and third trimesters. There is minimal transfer in the first trimester, the period of
organogenesis, and these agents have not been associated with an increased risk of
congenital abnormalities or fetal death.82:83. 84 Transplacental transfer of biologic therapies
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begins in the second trimester. Despite this leading to /in utero exposure to the fetus, it is
recommended that therapy be continued throughout the pregnancy in most mothers. This
reduces the risk of IBD relapse and does not increase the risks of maternal or infant
complications.”® 85 |n the large multi-center TEDDY study, Chaparro and colleagues
established that pre-term birth, but not TNFa antagonist monotherapy, is associated with
increased risk of neonatal infection.64 Similarly, using the French national health insurance
database, Luu and colleagues did not observe any increase in risk of serious infections in
infants exposed to TNFa antagonists during pregnancy.8° Regardless, in risk averse patients
second trimester cessation of biologic agents may be considered on a case-by-case basis in
patients in sustained remission to limit neonatal exposure, after thorough discussion.88 In
contrast to biologic monotherapy, addition of thiopurines to TNFa antagonists during
pregnhancy may increase the risk of infections in infancy, with an almost 3-fold higher risk as
compared to TNFa antagonist monotherapy.8” A balanced discussion regarding the relative
benefits and risks of TNFa antagonist monotherapy vs. combination therapy during
pregnancy, and continuation of combination therapy into the third trimester is therefore
warranted.”0

Because of the steady transfer of 1gG-based biologic agents in the latter trimesters, infants
born to biologic-exposed mothers have circulating levels of the biologic agents in the first
year of life, which exceeds that of the mother at time of birth.87-89 This has implications for
the provision of live vaccinations in the infant in the first year of life and will be further
discussed in the preventive care section. The minimal amounts of drug that are transferred to
breast milk are proteolyzed by the infants digestive system with no reported short-term (risk
of infection) or long-term adverse effects (milestone achievement).%C Therefore the decision
to breastfeed should not be dependent on whether a mother is on biologic therapy.”®

Non-TNF-targeted biologic agents: Early data suggests that vedolizumab is safe to use
during pregnancy.®1-93 While data on ustekinumab is limited to case reports, no major safety
signals have been observed with maternal exposure to ustekinumab in the dermatology,
rheumatology or gastroenterology literature.®* At present, due to limited prospective and
controlled registry data, but with no clear evidence of a negative impact on pregnancy
outcomes, detailed discussions and individualized decisions should be made balancing the
benefits of ongoing disease control of the mother and the potential risks to the neonate.”?

Tofacitinib: Though human studies are very limited, very high doses of tofacitinib in rats
has been demonstrated to cause teratogenicity and fetal death,%> Hence, current
manufacturer recommendations are to use effective contraception during tofacitinib
treatment, and for 4 to 6 weeks after the last dose. Breastfeeding is not recommended.

Mode of delivery

Rates of cesarean delivery in women with IBD may be up to two-fold higher than the
general population.?6 This appears to be at odds to the defined indications outlined in the
2016 Toronto Consensus Statements for the Management of IBD which provided a strong
recommendation that the decision regarding cesarean delivery should be based on obstetric
considerations and not the diagnosis of IBD alone.”® 97 While there are emergency and
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obstetric indications, and not withstanding personal preference for cesarean delivery,
cesarean delivery should constitute the minority of deliveries in women with IBD.
Exceptions may be made in two specific scenarios: the presence of active perianal disease%8
or perineal lacerations,® and patients who have undergone an ileal pouch anal anastomosis
in order to reduce the risk of anal sphincter injury which may lead to fecal incontinence.”®
Women who undergo a caesarean delivery should receive post-operative pharmacologic
thromboembolism prophylaxis.”©

Multidisciplinary and preventive care

Given the complexities of IBD management during pregnancy, shared care between the
family physician, IBD specialist and an obstetrician with familiarity in dealing with potential
high-risk pregnancies is essential.”? This ensures that both preventive care measures and
care during the preconception period and pregnancy are optimised.

The need for repeat encounters with the health system during pregnancy provides the
opportunity for preventive health care. Despite this, Mao and colleagues observed
suboptimal rates of health care maintenance in women with 1BD.190 Discussions should
include nutrition, cervical cancer screening and safety of maternal and infant vaccinations. A
prenatal vitamin is recommended, along with routine assessment and relevant
supplementation of vitamins D, B12 and iron. All women should receive routine
Papanicolaou smears and vaccination status should be reviewed.

Neonatal vaccinations are essential, to prevent a number of serious and potentially deadly
infections. Non-live vaccinations should be administered according to local recommended
immunization schedules. /n utero exposure to a biologic therapy was not found to affect
antibody titer concentrations against common vaccinations.1%1 Current guidelines
recommend avoiding any live vaccinations (Bacillus Calmette-Guerin [BCG], rotavirus, oral
polio) for at least 6 months unless serum levels in the infant are undetectable,’0: 102. 103
though Moens and colleagues reported that exposure to the rotavirus vaccine was not been
associated with an increase in adverse events in infants exposed to vedolizumab.92 The
report of a fatal case of disseminated BCG infection following vaccination in an infant with
in utero exposure to infliximab continues to cause concern.194 Future data incorporating an
assessment of immune function and drug levels in exposed infants is required.

Ultimately, the management of pregnant patients with IBD requires a pro-active,
multidisciplinary approach, with an emphasis on optimal disease control not just during, but
prior to pregnancy. This often involves continuation of highly effective therapies, of which
the vast majority are safe during pregnancy and breastfeeding, resulting in a reduction of risk
of adverse maternal fetal outcomes.
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Obesity

« Barrier dysfunction
+ Bacterial translocation
- Dysbiosis T
« Adipokines
IBD

(CD>UC)

Disease phenotype and behavior

+ Milder disease phenotype
+ Lower prevalence of clinical remission
* Higher anxiety, depression, fatigue, pain

Natural history and treatment response

* More difficult to achieve remission

« Higher risk of disease relapse (UC > CD)

« Higher burden and costs of hospitalization
« Higher likelihood of failing biologic therapy

+ Technical challenges during surgery (stoma-related,
and creation of J-pouch)

+ Higher risk of post-surgical complications

Figure 1:
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Proposed solutions:

Medical management

+ Weight-based dosing regimens (infliximab), or
targeted small molecule inhibitors (tofacitinib)

* Low threshold for monitoring biologic trough
concentrations (?post-induction)

+ Weight-appropriate dosing
« ?Targeting obesity as adjunctive therapy

Surgical management

+ Optimize weight prior to elective surgery

« Early ambulation, pulmonary hygiene to
decrease risk of peri-operative complications

« Bariatric surgery, if needed, appears to be safe
and effective in patients with 1BD

Challenges and proposed solutions in the management of obese patients with IBD. While
obesity may negatively both weight-based and fixed-dose therapies, we believe the impact
may be more profound with fixed-dose therapies. Whether a similar negative effect of
obesity on response to targeted small molecule inhibitors, such as tofacitinib, is unclear.
Pharmacokinetically, the clearance of tofacitinib is not affected by body weight. Weight-
appropriate dosing refers to dosing infliximab based on actual body weight.
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Minimize risk of disease-related complications
Treat-to-target of endoscopic mucosal healing

}

Low risk of disease-related complications

+ Optimized 5-aminosalicylates
+ Infrequent use of corticosteroids

High risk of disease-related complications, or
corticosteroid-dependent disease

Step 1: Biologic monotherapy (TNFc antagonist- or
ustekinumab-based for Crohn’s disease; TNFux
antagonist or vedolizumab-based for ulcerative
colitis)

therapy with optimization of index biologic therapy,
followed by addition of anti-metabolite therapy if
needed

Figure 2:
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+ Multiple, sub-optimally controlled comorbidities

« High polypharmacy, high risk of drug-drug
interactions

« High risk of treatment-related complications, and
non-IBD-related extra-intestinal complications

'

Symptom control, with avoidance of corticosteroids
and immunosuppressive therapy

}

Mildly symptomatic, low risk of disease-related
complications

+ Oral mesalamine, with minimal pill burden and
simple strategy to enhance adherence; may not be
able to tolerate enemas

Significantly symptomatic, high risk of
disease-related complications

Step 1: Short course of corticosteroids (prefer
budesonide), repeat infrequently for symptom
control

Step 2: If corticosteroid-dependent or complicated
disease, biologic monotherapy (ustekinumab- or
vedolizumab-based for Crohn’s disease;

vedolizumab-based for ulcerative colitis)

objectively) to optimization of index biologic
therapy, followed by switching to TNFa antagonist
monotherapy if inadequately controlled

Approach to management of older patients with IBD. Corticosteroid-dependence implies
need for >1-2 corticosteroid courses per year. Since there is only modest correlation
between symptoms and presence of active inflammation in patients with CD, particularly
small bowel disease, we suggest objective confirmation of inflammation in symptomatic
patients, with either serum or stool biomarkers or if needed, on endoscopy or active

inflammation on imaging.
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Preconception Checklist

Preconception Counselling

» [Effect of IBD on pregnancy

Effect of pregnancy on IBD

Medications during pregnancy and lactation

Mode of delivery

Preventative care (nutrition, cancer screening, vaccinations)

. & & @

Ensure remission of disease activity
(Endoscopy, biomarkers, imaging studies)

Medication Plan — discontinue teratogenic medications, ensure adherence of
safe medications during pregnancy

Blood Work-up (complete blood count, iron studiesfferritin, B12, folate,
vitamin D)

Encourage cessation of alcohol/ cannabis/ smoking

Pre-natal vitamins and folate

Multidisciplinary Care

+« Family Physician
Obstetrician

IBD Nurse

IBD surgeon (if applicable)
Gastroenterologist

* & & @

Figure 3:
Preconception checklist when contemplating pregnancy in patients with IBD
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