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Pediatric Inflammatory Bowel Disease
Marleen Bouhuys, MD, Willem S. Lexmond, MD, PhD, Patrick F. van Rheenen, MD, PhD

Inflammatory bowel diseases (IBDs) are chronic, immune-mediated disorders
that include Crohn’s disease and ulcerative colitis. A pediatric onset of disease
occurs in about 10% of all cases. Clinical presentation of IBD with rectal
bleeding or perianal disease warrants direct referral for endoscopic evaluation.
In the absence of red-flag symptoms, a combination of patient history and
blood and fecal biomarkers can help to distinguish suspected IBD from other
causes of abdominal pain or diarrhea. The therapeutic management of
pediatric IBD has evolved by taking into account predictors of poor outcome,
which justifies the upfront use of anti-tumor necrosis factor therapy for
patients at high risk for complicated disease. In treating patients with IBD,
biochemical or endoscopic remission, rather than clinical remission, is the
therapeutic goal because intestinal inflammation often persists despite
resolution of abdominal symptoms. Pediatric IBD comes with unique
additional challenges, such as growth impairment, pubertal delay, the
psychology of adolescence, and development of body image. Even after
remission has been achieved, many patients with IBD continue to experience
nonspecific symptoms like abdominal pain and fatigue. Transfer to adult care
is a well-recognized risk for disease relapse, which highlights patient
vulnerability and the need for a transition program that is continued by the
adult-oriented IBD team. The general pediatrician is an invaluable link in
integrating these challenges in the clinical care of patients with IBD and
optimizing their outcomes. This state-of-the-art review aims to provide general
pediatricians with an update on pediatric IBD to facilitate interactions with
pediatric gastrointestinal specialists.

Inflammatory bowel diseases (IBDs)
are chronic, immune-mediated
disorders that primarily affect the
gastrointestinal (GI) tract and are
characterized by alternating periods
of inflammation (flares) and
remission. IBDs are multifactorial
diseases that depend on the complex
interplay between host genotype,
environment, microbiome, and
immune system.1–5 The incidence of
pediatric IBD (PIBD) has increased
rapidly during the past decades,
especially in countries where the
incidence used to be low.6 On the
basis of 2 large US claims databases,
the prevalence of PIBD more than
doubled from 33 per 100 000
population in 2007 to 77 in 2016.7

IBDs include 2 distinct phenotypes:
Crohn’s disease (CD) and ulcerative
colitis (UC) (Fig 1). CD manifests in
the entire GI tract and perianal
region and is characterized by
transmural inflammation, patchy
disease activity, segments with
inflammation alternating with
normal areas (skipped lesions), and
the presence of strictures and/or
fistulas. Involvement limited to the
ileocolonic region represents the
most-common presenting phenotype.
Although frequently absent, the
presence of granulomas distinguishes
CD from UC.8 UC is typically confined
to the colon and is characterized by
continuous inflammation of the
rectum that extends proximally,
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resulting in proctitis, left-sided
colitis, or pancolitis,9,10 the latter
being most common in children.11

Backwash ileitis and upper GI tract
involvement can occur but are
uncommon in pediatric UC.12

In up to 10% of pediatric cases,
the distinction between CD and UC
is difficult. As the disease
progresses, some of these IBD-
unclassified cases later develop
into either CD or UC.13 In a small
proportion of children, IBD
(especially UC) coexists with
primary sclerosing cholangitis
(PSC-IBD). The distribution of
inflammation in the lower GI tract
is so typical that PSC-IBD is often
considered as a separate
phenotype, with relatively mild
intestinal symptoms, most active
inflammation in the proximal
colon, rectal sparing, and
backwash ileitis. Children with
PSC-IBD have a critical risk to
develop colorectal cancer or
cholangiocarcinoma.14,15

Although still rare, the chances of
identifying a monogenic disorder
causing IBD-like intestinal
inflammation are higher among
children diagnosed with IBD
before the age of 6 years (very

early onset IBD). These chances
are the highest among children
with an infantile disease onset,
with estimations ranging between
13% and 41%.16 Monogenic
causes of IBD comprise a growing
list ranging from primary
immunodeficiencies to intestinal
epithelial cell defects, which often
require a different therapeutic
approach.17 Excellent reviews on
this topic have recently been
published elsewhere.16,18

In this state-of-the-art review, we
provide an overview of recent
updates on PIBD by answering
5 questions that may come up in
general practice:

1. how can I identify children
with IBD among those with
other causes of abdominal
pain?;

2. how has the evidence-based
treatment of pediatric IBD
evolved?;

3. does childhood-onset IBD differ
from adult-onset cases?;

4. can IBD be prevented in children
at familial risk?; and

5. what is the role of the primary
care provider in the
comprehensive care team for
children with IBD?

HOW CAN I IDENTIFY CHILDREN WITH
IBD AMONG THOSE WITH OTHER
CAUSES OF ABDOMINAL PAIN?

Early recognition of patients with
suspected IBD and timely referral
for endoscopic evaluation are
important because diagnostic delay
is associated with an increased risk
of disease complications, such as
stricturing or internal fistulizing
complications and linear growth
impairment at diagnosis.19 Patients
with overt rectal bleeding or
perianal disease (ie, abscesses,
ulcers, or fistulae; but not skin tags
or fissures), should be subjected to
colonoscopy regardless of any
biomarker result.20 On the other
hand, in children with milder
symptoms, IBD may be more
difficult to distinguish from other
organic or functional disorders.20

In a large, Swedish, population-
based study, >25% of all children
experienced recurrent functional
abdominal pain before the age of 16
years, whereas <1% of this birth
cohort was diagnosed with IBD
during follow-up.21

For patients without the major red
flags of overt rectal bleeding or
perianal disease, a 3-tiered
diagnostic workup based on
symptoms, C-reactive protein,
hemoglobin, and calprotectin is a
highly accurate, noninvasive
approach to investigation of possible
IBD (Fig 2).22 Minor clinical red
flags in children with chronic
(ie, $4 weeks) abdominal pain,
diarrhea, or both include having a
first-degree relative with confirmed
IBD, involuntary weight loss, and
presence of extraintestinal
manifestations.22–24 In some cases,
extraintestinal organ involvement is
more prominent than intestinal
symptoms. The most-commonly
involved organs are joints
(arthropathy and arthritis), skin
(including erythema nodosum and
pyoderma gangrenosum), eyes

FIGURE 1
Pediatric IBD: common patterns of inflammation and endoscopic images. A: UC. Pancolitis.
Diffuse inflammation with erythema, exudates, and loss of vascular pattern. B: CD. Skipped
lesions in upper and lower GI tract. Deep longitudinal ulcers in the terminal ileum. Multiple
aphtoid ulcers in the descending colon.
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(including uveitis and episcleritis),
and liver (including primary
sclerosing cholangitis and
autoimmune hepatitis).25 Growth
failure and delayed puberty are
nonspecific, but can be the
presenting symptoms in PIBD,
particularly in CD.26,27

Laboratory findings suggestive of
IBD include anemia, increased
inflammation markers,
thrombocytosis, and low albumin.
Complete absence of blood test
abnormalities does not rule out
IBD.26

Fecal markers of inflammation
correlate better with intestinal
inflammation than blood markers.
Calprotectin is a cytosolic protein
complex with bacteriostatic
properties primarily derived from
neutrophils. If intestinal
inflammation is present, the number
of neutrophils in the intestinal
lumen increases, resulting in an
increased fecal calprotectin level.28

When normal fecal calprotectin
levels (<50 mg/g) are found, the
diagnosis of IBD can be ruled out
with confidence.29 The probability of
IBD increases in proportion to the

level of calprotectin. Referral for
endoscopic evaluation is
recommended when calprotectin
levels exceed 250 mg/g and colon
pathogens (including clostridium
difficile) are not detected.30–32

Lactoferrin, another fecal marker,
also correlates with the presence of
neutrophil-mediated inflammation
and is sometimes used as an
alternative for fecal calprotectin. It
has not been studied as widely as
calprotectin, and whether it has any
additional benefit is currently
unkown.33

FIGURE 2
Decision tree: whether to scope for high suspicion of IBD. Use of this algorithm may help to decide whether your patient should proceed to
endoscopy for verification of IBD, be followed for possible latent IBD to become visible, or be examined for any other causes of their com-
plaints. The insert provides a visual aid to the interpretation of the 3-tiered diagnostic workup.
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HOW HAS THE EVIDENCE-BASED
TREATMENT OF PEDIATRIC IBD
EVOLVED?

Until recently, standard IBD
treatment involved the initiation of
conventional therapy with a step-up
to biologicals if clinical remission
(ie, resolution of symptoms) was not
achieved. In patients with CD,
remission induction consisted of
either corticosteroids or exclusive
enteral nutrition (EEN), irrespective
of severity of disease or predictors
of poor outcome.34 EEN, which
consists of a complete liquid
formula-based diet for 6 to 8 weeks,
is presumed to alter the immune
response, reduce local inflammation,
restore the functional epithelial and
mucus barrier, and modify the
microbiome.35 Although both North
American and European guidelines
now recommend EEN as first-line
treatment of pediatric CD patients
with purely inflammatory disease, it
is often underused in the United
States. This is mostly because of
practical concerns (unwillingness to
disrupt normal life for a relatively
long period, poor palatability).35

Corticosteroids are equally effective
in inducing remission, but may
cause systemic side effects such as
hypertension, hyperglycemia, and
impaired bone health. Moreover,
EEN has the benefit of improving
the nutritional condition, which is
often impaired at diagnosis.35,36

In North America, methotrexate is
the immunomodulator of choice to
maintain remission.37 Thiopurines
(azathioprine or 6-mercaptopurine)
used to be frequently prescribed,
but many doctors now have
reservations about the use of these
drugs. Long-term use of thiopurines
is associated with rare, but serious
adverse outcomes, including
lymphoma and nonmelanoma skin
cancer.37 In North America,
thiopurines are now seldom used
except for concomitant autoimmune
liver disease.37,38 In Europe, where

thiopurines were always in favor,
their use is now considered on an
individual patient basis.39

For pediatric UC, corticosteroids,
aminosalicylates, or both are used
for remission induction, and
maintenance treatment primarily
consists of aminosalicylate
monotherapy (in Europe, frequently
combined with a thiopurine).40 EEN
is currently not used in UC.

After induction therapy, most
patients experience clinical
improvement within 2 to 4
weeks.41 Although clinical
remission traditionally has been
the most important treatment goal,
it has become clear that resolution
of symptoms does not necessarily
imply resolution of the underlying
intestinal inflammation, thus
putting the patients at risk for
ongoing bowel damage and
increased long-term morbidity.42

In contemporary IBD care,
treatment goals have therefore
become more ambitious.
Symptomatic relief is considered a
short-term target; clinical
remission and normalization of
fecal calprotectin and C-reactive
protein are medium-term targets;
and endoscopic and transmural
healing, restoration of normal
growth, normalized quality of life,
and absence of disability are long-
term targets. Histologic or
molecular remission represent
even deeper levels of remission,
but are currently seen as
controversial and unrealistic
targets.41–45

CD patients with predictors of poor
outcome at disease onset (ie,
panenteric disease, deep colonic
ulcers, perianal fistula, stricturing
and/or penetrating disease) are
selected for upfront biological
therapy (possibly combined with
other treatments such as surgery) to
achieve the treatment goals in a
timely fashion.39,46,47 Upfront anti-

tumor necrosis factor (TNF) therapy
should also be considered in case of
severe growth delay. An early
step-up to anti-TNF therapy is
advised in all patients if the short-
and medium-term treatment
targets have not been reached 12
weeks after induction therapy was
started.39 Because thiopurines are
generally not used in North
America, a step-up to anti-TNF is
more common in this region.48

Kugathasan et al constructed and
validated a prediction model on the
basis of clinical, serological, and
genetic markers that identify CD
patients at high risk for disease
complications who are likely to
benefit from early anti-TNF
therapy.49 Adult studies suggest that
early introduction of biologicals in
UC could also be beneficial.50

For UC patients, pediatric
gastroenterologists and primary
care providers alike can quickly
calculate the Pediatric Ulcerative
Colitis Activity Index, which is based
on only a few key components in
the patient history and provides a
validated marker of current disease
severity.51–53

Therapeutic drug monitoring (TDM)
has significantly refined the
approach to biological agents
because it makes provision for dose
optimization, long-term efficacy, and
minimization of adverse drug
effects.54 TDM consists of
determining medication trough
levels (serum levels right before the
next intravenous or subcutaneous
administration) to tailor the drug
dose, the administration interval, or
both to an individual’s
pharmacokinetics. Target trough
levels are now well established for
anti-TNF agents, but have not yet
been sufficiently crystallized for the
newer biologicals vedolizumab and
ustekinumab.39 An overview of the
characteristics of the biologicals
used in the treatment of PIBD can
be found in Table 1.
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Two novel treatment strategies
deserve special mention because of
the attention they are receiving in
the popular press, even though
neither of these 2 are currently
considered standard of care for
PIBD. The first topic under study is
whether the efficacy of EEN in CD
may also be attained with an
exclusion diet free from processed
foods, which could overcome the
limited palatability of liquid
formula.55 Several such diets are
currently being studied, including
the Crohn’s Disease Exclusion Diet
and CD Treatment-with-Eating
Diet.56–58 The second innovative
modality pertains to fecal
microbiota transplantation (FMT),
which aims to directly restore a
dysbiotic microbiome and has
demonstrated efficacy in adult
patients with UC.59,60 Studies on its
efficacy in children with UC and CD
are currently ongoing.61,62 A
recently published report described
that children participating in such

trials and their parents consider
FMT therapy from anonymous,
screened donors acceptable and
tolerable.63

DOES CHILDHOOD-ONSET IBD DIFFER
FROM ADULT-ONSET CASES?

Several studies have shown that
patients who develop IBD during
childhood are at higher risk for a
more severe disease course and
intestinal complications compared
with cases with adult-onset.65–67

Part of this effect may be attributed
to a longer lifetime risk, which
provides more time to accrue
cumulative inflammatory damage.
However, childhood onset of disease
may also identify those individuals
who have the highest susceptibility
for developing IBD and the factors
that mediate this susceptibility may
also contribute to more active and
extensive disease.65,67 Compared
with the general population, there is
a threefold increase in the all-cause
mortality risk of children with IBD

or adults with childhood-onset
IBD.14 Part of this can be explained
by the fact that children with IBD
have an increased risk of cancer,
especially GI cancer, although
the absolute cancer risks are
small.68 Overall, extraintestinal
manifestations at diagnosis are more
common in children, with less
involvement of joints.69

PIBD often interferes with growth
and development. Growth
impairment can manifest as either
weight loss/reduced weight gain or
impaired height.70 In a retrospective
study of 436 PIBD patients, males
with IBD had a significantly (but
less than an inch) lower mean
height at the beginning of adulthood
compared with matched controls.71

Adolescents with IBD often continue
to grow after expected growth plate
closure, allowing for some additional
catch-up growth during early
adulthood.72 Pubertal delay is most
common among females with CD

TABLE 1 Biologic Agents for the Treatment of Pediatric IBD

Mechanism of Action Generic Name
Route of

Administration Use

Anti-TNF Infliximab IV CD:
� Upfront in patients with predictors of poor outcome and/or severe
growth delay

� Step-up in case of nonresponse to conventional induction (EEN, steroids)
or maintenance therapy (methotrexate, thiopurines)38

UC:
� Nonresponse or loss of response to conventional induction or
maintenance therapy (aminosalicylates monotherapy or combination
therapy with a thiopurine)

� Steroid-dependent UC64

Adalimumab SC CD:
� Upfront in patients with predictors of poor outcome and/or severe
growth delay

� Step-up in case of nonresponse to conventional induction or
maintenance therapy38

UC:
� Loss of response to infliximab
� Infliximab intolerance64

Golimumaba SC UC:
� Loss of response to conventional maintenance therapy64

Anti-integrin (a4b7
integrin heterodimer)

Vedolizumaba IV CD and UC:
� Anti-TNF failure (nonresponse or loss of response)38,64

Anti-IL-12 and anti-IL-23 Ustekinumaba Single IV-loading dose,
then SC maintenance
doses

CD:
� Anti-TNF failure (nonresponse or loss of response)38

IL, interleukin; IV, intravenous; SC, subcutaneous.
a No US Food and Drug Administration-approved labeling for use in children.
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and timely referral (ie, as soon as
pubertal delay is observed) to an
endocrinologist is indicated for
optimal management.27,73

A particular challenge arises when
children with IBD transition to adult
care. This transition is not just a
change from the children’s hospital
to the adult care clinic. The period
between adolescence and full
adulthood, called emerging
adulthood, is often unstable because
it is accompanied by many life
events; complex changes on
personal, social, emotional,
neuroanatomical, and developmental
levels; and declining levels of
parental involvement.74 An IBD
diagnosis in a child is shared within
a family: parents will not only help
the patient to adhere to medication
and to monitor disease activity, but
will also serve as a knowledge base
of previously received medical
information and as a source of
comfort and support during disease
flares. Not uncommonly, parents
prove to be more outspoken
advocates for the patient’s interests
at the hospital or at school than the
child. In IBD, emerging adulthood
can be delayed and is associated
with an increased risk of disease
progression and complications,
decreased treatment adherence, and
higher health care costs.75

Structured transitional care
programs can help to address some
of these challenges. In a meta-
analysis that included adolescents
with chronic inflammatory systemic
diseases, the use of these programs
resulted in significantly fewer
hospital admissions during the first
2 years after transition and reduced
surgery rates.76

Finally, it deserves mention that the
therapeutic arsenal for pediatric
gastroenterologists is more
restricted when compared with
adult-care providers. Novel drugs
undergo testing in the adult patient
population, which often gives rise to

long lag times between a drug’s first
approval for adults and the pediatric
population. For example, infliximab
was approved for use in children
with CD 8 years after its original
approval in adults, whereas
vedolizumab and ustekinumab have
currently not been approved for
children.77–79 As a result of this,
many children are treated off-label,
and pediatric data on dosing and
safety are often lacking. The PIBD
Network has published consensus
statements to guide the design of
pediatric clinical drug trials that
could help to reduce the lag time.80

CAN IBD BE PREVENTED IN CHILDREN
AT FAMILIAL RISK?

Having a first-degree relative with
IBD is the strongest known risk
factor for developing IBD.81

Whether patients at increased
familial risk could benefit from
preventive strategies remains a
challenge that defies 1 simple
answer. Among the complex
diseases, IBDs have been
particularly well investigated by
genome wide association studies.
Combined genome wide association
studies data from >25 000 patients
have revealed >200 loci that
increase the risk for either CD, UC,
or (for the majority of loci)
both.1,82,83 The candidate genes that
map to these loci are involved in a
diverse array of cellular functions,
including the response to cellular
stress, epithelial barrier integrity,
and the innate immune response to
bacterial molecules.84 This extensive
body of research suggests that IBD
pathogenesis may originate from
dysfunction in 1 of a great many
interconnected and codependent
molecular pathways that operate in
conjunction to maintain immune
homeostasis in the intestinal tract.85

Because different molecular
pathways undoubtedly vary in their
sensitivity to perturbation by a
particular environmental stressor,
this conceptual view of IBD

pathogenesis may one day lead to a
personalized IBD prevention advice
that is tailored to a child’s particular
genetic susceptibility. At the current
time, environmental risk factors
associated with the development of
IBD have only been identified at the
population-level. Because these data
have been derived predominantly
from retrospective analyses, there is
an inherent risk of recall bias and
the possibility of reverse causation.2

Associations have been described
for several environmental factors,
and some of these exert their effects
during (early) childhood. In a recent
summary of 53 meta-analyses on 71
environmental factors, smoking,
urban living conditions, cesarean
delivery, appendectomy,
tonsillectomy, the use of antibiotics
or oral contraceptives, lactose
maldigestion, and vitamin D
deficiency were all associated with
an increased risk of CD. For UC
urban living conditions, use of oral
contraceptives and vitamin D
deficiency were positive
associations.2 Conversely,
breastfeeding, bed-sharing, high
levels of vitamin D, and proximity to
pets or farm animals were found to
have protective effects on the
development of IBD. Interestingly,
smoking and appendectomy were
risk factors for CD, but protective
factors for UC.2

Of all environmental exposures,
dietary habits are among the factors
that may be most directly amenable
to preventive modification. The risk
of IBD increases with higher
consumption of meat, sugar, and
ultraprocessed foods,2,86,87 whereas
high fiber, fruit, or vegetable intake
are protective.2 Animal studies and
a limited number of studies in
humans have shown that food
additives, including artificial
emulsifiers and sweeteners, can
negatively affect gut microbiota
composition and function.88

Prospective studies that test
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whether changes in diet can prevent
IBD in subjects at risk are currently
ongoing.89,90 Although a rigorous
departure from a family’s
established dietary routine is
notoriously hard to accomplish, an
IBD diagnosis in a child should
prompt a conversation on the
importance of a healthy diet that
may benefit the entire family,
including yet unaffected siblings.
Nutritionists with affinity for IBD
care can be helpful partners in
further substantiating this message.

Many of the environmental and
dietary factors that associate with
increased or reduced IBD risk are
known to affect the intestinal
microbiome. Consequently, changes
to the composition of the
microbiome may be the overarching
mechanism via which these factors
mediate their effect on IBD.91,92 In
this light, approaches aimed at
restoring a dysbiotic microbiome
have been heralded as promising
new avenues in the treatment of
IBD. Although this has been an area
of intense scientific investigation
over the last few years, these
endeavors have yet to culminate
into clear, evidence-based
recommendations. FMT appears
more promising for UC than for
CD,93 but durability and consistency
of therapeutic benefit remain
contentious.91,92,94 The use of
probiotics or prebiotics is not
recommended in pediatric or adult
IBD patients on the basis of the
currently available data.95,96

Manipulation of the intestinal
microbiome to avoid IBD in children

at risk should at this time not be
advised outside the research setting.

WHAT IS THE ROLE OF THE PRIMARY
CARE PROVIDER IN THE
COMPREHENSIVE CARE TEAM FOR
CHILDREN WITH IBD?

Caring for children with IBD
requires meticulous health care
management organized in a
multidisciplinary team: a primary
care provider, pediatric
gastroenterologist, dietician,
physiotherapist, and psychosocial
support team.97 The primary care
provider may be confronted with
inflammatory pathology that is
located outside the gut. The
pathogenesis of these extraintestinal
manifestations is either dependent
on translocation of immune
responses from the intestine or is an
independent inflammatory event
that shares a common genetic
predisposition.98 It is a common
misconception that extraintestinal
manifestations ameliorate once the
intestinal inflammation has been
treated successfully. Although this
may be true for erythema nodosum,
oral aphthous ulcers, and
episcleritis, anterior uveitis,
ankylosing spondylitis, and primary
sclerosing cholangitis appear to
follow an independent disease
course.99

Fatigue may continue to affect a
child’s quality of life despite disease
remission. It is often reported as
one of the most severe and
distressing symptoms.100 Table 2
gives an overview of predictors of
IBD-associated fatigue and

underlines its multifactorial
treatment approach. Organic targets
include treatment escalation to
achieve a deeper level of healing,
supplementation of iron and other
micronutrients, and physical
training.101 Given the negative
impact of excessive use of electronic
media devices on children’s sleep,
there is a need to screen for these
bedtime activities.102

A meta-analysis on the prevalence
of anxiety and depression in PIBD
showed that �1 in 3 children had
symptoms of anxiety, depression,
or both, but only a fraction of them
had an anxiety or depressive
disorder.103 The latter category of
children is likely to benefit from a
psychological intervention such as
cognitive behavioral therapy. A
significant proportion of PIBD
patients receive repeated infusions
of biologicals to induce and
maintain remission, necessitating
frequent intravenous placement.
Topical anesthetics will control
their pain but have no effect on
needle anxiety. Children with a
high degree of procedural fear are
more likely to accumulate
memories about more pain than
they actually experienced. As a
consequence, they develop
anticipatory anxiety, which may
culminate in posttraumatic stress.
To mitigate medical trauma,
distracting activities can be used,
such as bubble blowing, puppets,
imitation play, games, books,
guided imagery, virtual reality, and
hypnosis.104

TABLE 2 Predictors of IBD-Associated Fatigue

Predictor of Fatigue Worsens Fatigue Improves Fatigue

Disease activity100 Active IBD (impaired physical well-being, disturbed sleep) Endoscopic remission
Medication101 Corticosteroids or anti-TNF agents Successful antiinflammatory management
Hematologic factors101 Anemia (iron deficiency, vitamin B12 deficiency, folate deficiency, anemia of

chronic inflammation)
Suppletion of deficient nutrients

Family support100 Family disfunction Maternal positive affect
Psychological factors100,101 Depression and anxiety Cognitive behavioral therapy
Physical activity115,116 Impairment in motor function, decreased physical activity Endurance training
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Children with IBD may consult the
primary care provider because of
adverse drug effects, with increased
susceptibility for infections being the
most common.105,106 In a large,
Swedish cohort study, the adjusted
hazard ratio for serious infections
(ie, resulting in hospitalization) was
9.5 (95% confidence interval
8.5–10.5) for PIBD patients compared
with matched individuals from the
general population.107 Discontinuation
of immunosuppressants is sometimes
needed to speed up recovery.106

Vaccine-preventable infections can
have a severe course in children
with IBD. Ideally, each child should
have their vaccination status
optimized before starting
immunosuppressant therapy. Live-
virus vaccines are contraindicated
when high prednisolone doses
($20 mg per day or for 2 weeks or
more), thiopurines, methotrexate,
or biological therapy are used. Live
vaccines include measles, mumps,
rubella; varicella-zoster virus;
yellow fever; and the live
attenuated oral influenza and oral
typhoid vaccine. Annual influenza
vaccination is indicated for all
patients.108

COVID-19 is a mild disease in most
PIBD patients. However, those with
severe active IBD, moderate to
severe malnutrition, or high-dosed
systemic corticosteroids have an
increased risk for severe disease (ie,
requiring admission to an ICU).109

The international organization for the
study of IBD recommends that all
patients with IBD should be vaccinated
against SARS-CoV-2.110 A study in
children and young adults with IBD
receiving infliximab or vedolizumab
showed a significantly lower and less-
durable antibody response to natural
infection compared with adult non-IBD
patients. Immunization did induce a
strong antibody response, highlighting
the importance of vaccinating these
patients.111

Another topic of concern is the risk
of treatment-related malignancy. As
mentioned previously, the risk of
lymphoma has made a majority of
North American pediatricians
distance themselves from
thiopurines, whereas, in Europe,
the choice for either a thiopurine
or methotrexate is considered on
an individual patient basis.37,39 In
a prospective cohort study, 5766
PIBD patient were followed up for
a total of >24 000 patient-years.
Of the 15 patients who developed
a malignancy, 5 had lymphomas,
of which 4 were exposed to
thiopurines at the time of
diagnosis. The increased
malignancy risk does not appear
to persist when thiopurines have
been discontinued for a year or
longer.112

An association between lymphoma
risk and anti-TNF therapy has been
described in adults,113 but in a
systematic review in children, anti-
TNF therapy did not significantly
increase the risk of lymphoma.114

CONCLUSIONS

In this review, we provide an update
on PIBD for the primary care
provider by answering five
questions.

How Can I Identify Children With IBD
Among Those With Other Causes of
Abdominal Pain?

The probability of IBD is high in
children with rectal bleeding or
perianal disease. In children with
nonspecific symptoms, the
evaluation of blood and stool
markers is the optimal test
strategy to select children for
endoscopy.

How Has the Evidence-Based
Treatment of Pediatric IBD Evolved?

Endoscopic remission and
transmural healing have become
important treatment targets. CD
patients with predictors of poor

outcome should get upfront
biological therapy. Therapeutic drug
monitoring helps to optimize the
efficacy of biological therapy.

Does Childhood-Onset IBD Differ
From Adult-Onset Cases?

PIBD is characterized by more
extensive disease and more disease
complications. Additional
challenges in children include
growth impairment and pubertal
delay.

Can IBD be Prevented in Children at
Familial Risk?

Finding ways to prevent IBD in
children at familial risk is a subject
of scientific interest. A personalized
IBD prevention strategy based on a
child’s genetic profile may someday
become reality.

What is the Role of the Primary
Care Provider in the Comprehensive
Care Team for Children With IBD?

The primary care provider should
be vigilant for signs of fatigue,
anxiety, depression, and adverse
drug effects.
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PIBD: pediatric inflammatory
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disease associated with
primary sclerosing
cholangitis

TDM: therapeutic drug
monitoring

TNF: tumor necrosis factor
UC: ulcerative colitis
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