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Nearly one-quarter of patients with inflammatory bowel disease (IBD) are
younger than 20 years of age at diagnosis. Furthermore, the incidence of IBD
in children continues to increase. Nevertheless, variation in management
exists within the care of patients with IBD with regards to disease screening
and preventive care. A multidisciplinary approach that involves the general
practitioner and pediatric gastroenterologist is needed to routinely
monitor growth, bone health, vitamin and mineral deficiencies, vaccination
status, and endoscopic surveillance. It is also important to monitor for
extraintestinal manifestations of IBD that may affect the liver, joints, skin,
and eyes. The purpose of this article is to provide an updated overview of
comprehensive care for pediatric patients with IBD.

abstract

Disclaimer: The guidelines/recommendations
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Inflammatory bowel disease (IBD),
which encompasses ulcerative
colitis (UC) and Crohn disease (CD),
results from a combination of genetic
susceptibilities and environmental
factors leading to a dysfunctional
immune response.1 Nearly onequarter of patients with IBD are less
than 20 years old at diagnosis.2 The
incidence of pediatric IBD continues
to increase with current estimates of 7
per 100 000 annually.3 The incidence
of CD in the pediatric population is
4.56 new cases annually, greater than
twice the incidence of UC (2.14 cases
per 100 000).3,4
Caring for pediatric patients with
IBD requires meticulous health
care maintenance. In 2013, the
Crohn’s and Colitis Foundation of
America (CCFA) defined process
and outcome measures to reduce
variation in care for patients with
IBD and to improve outcomes.5 To
meet these best practice measures,
a multidisciplinary approach should
include the primary care provider,
pediatric gastroenterologist, dietician,

and psychosocial support team.2 This
review aims to provide an updated
overview of comprehensive care for
pediatric patients with IBD, including
monitoring growth, bone health,
vitamin deficiencies, vaccinations,
psychological, eye and skin health,
endoscopic surveillance, tuberculosis
(TB) screening, and dietary
recommendations.
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GROWTH
Growth should be monitored closely in
pediatric patients with IBD. Between
10% and 40% of children presenting
with IBD have significant bone mass
deficits.6 Impaired linear growth can
precede gastrointestinal symptoms
and may be the only presenting sign of
IBD.3 Nutritional deficiencies, physical
inactivity, inflammatory cytokines,
and corticosteroid use negatively
impact bone growth and bone
formation.7
Peak bone mass is decreased in
approximately half of children with
IBD. Growth and restoration of bone
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density can be a marker of disease
control. However, growth delays
often persist after diagnosis despite
improvement in inflammatory
biomarkers and treatment with
biologic agents.8,9
Therefore, failure to control
inflammation puts this population
at increased risk for fracture. The
International Society for Clinical
Densitometry recommends that
children with IBD undergo a total
body (excluding the skull) dualenergy radiograph absorptiometry
(DXA) screen at diagnosis and at
6-month intervals if abnormalities
are found.2 Risk factors that should
prompt a DXA in patients with a
previously normal scan include
downward crossing of height or
weight percentiles, amenorrhea,
glucocorticoid therapy, and clinically
significant fractures.7,10 There are no
normal values for children younger
than 5 years of age.
Z scores are preferred to T scores
since DXA can underestimate bone
density in children with physiologic
growth delays.11 DXA Z scores < –2
indicate significant deficits in bone
mass and body composition requiring
further evaluation including bone
age, measurement of serum calcium,
phosphorus, magnesium, blood urea
nitrogen, creatinine, parathyroid
hormone, ionized calcium, tissue
transglutaminase immunoglobulin
(Ig) A, and vitamin D 25-OH levels.2
Patients with z score < –1 require
close monitoring with repeat DXA
within 6 months.2 There is no data
regarding follow-up for patients with
normal DXA.
Although there is little consensus
on the treatment of pediatric
osteoporosis, first-line therapies
include optimizing dietary
calcium and vitamin D intake and
implementing regular weight-bearing
exercise.12 Bisphosphonates may
be appropriate in certain situations,
but safety concerns remain among
primary care providers.12

VACCINATION STATUS

Inﬂuenza

Pediatric patients with IBD
are susceptible to vaccinepreventable diseases secondary
to immunosuppressive therapies
(defined below), yet, levels of
vaccination coverage in this
population are insufficient.13–17
A study of 165 pediatric patients
with IBD revealed vaccination
rates of 22% for influenza, 32% for
pneumococcus, 38% for hepatitis
B, and 87% for diphtheria-tetanusacellular pertussis.14

All pediatric patients with IBD
should receive the inactivated
influenza vaccine every fall. The live
nasal influenza vaccine should be
avoided in patients on any type of
immunosuppression.

Live Vaccines
Live vaccines should be avoided in
anyone who is immunosuppressed.2
Patients meeting 1 of the following
criteria are considered to be
immunosuppressed2:
1. Treatment with glucocorticoids:
more than 20 mg/day of
prednisone, equivalent of 2 mg/
kg/day if less than 10 mg/day
for 2 weeks or more, or within 3
months of stopping therapy
2. Treatment with thiopurines
(6-mercaptopurine/azathioprine),
methotrexate, or antitumor
necrosis factor (TNF) α agents
or other biologics, or within 3
months of stopping therapy
3. Significant protein-calorie
malnutrition

Inactivated Vaccines
The CCFA published guidelines in
2004 regarding the immunization
of patients with IBD.18 Inactivated
vaccines are safe, even for those on
immunosuppression. Administration
of inactivated vaccines in pediatric
patients with IBD should not deviate
from Centers for Disease Control
and Prevention (CDC) vaccination
schedule. These include tetanus,
hepatitis B, hepatitis A, inactivated
(injectable) influenza, pneumococcal,
human papillomavirus (HPV), and
meningococcal vaccines.18

Pneumococcal Vaccine
The Advisory Committee on
Immunization Practices from the
CDC released new guidelines in 2013
regarding pneumococcal vaccination
in immunocompromised patients 6 to
18 years of age.19 Pediatric patients
with IBD who have not received the
13-valent pneumococcal conjugate
vaccine (PCV13, or Prevnar; Wyeth
Pharmaceuticals, Inc, Philadelphia,
PA) should receive a single dose of
PCV13 followed at least 8 weeks
later by the 23-valent pneumococcal
polysaccharide vaccine (PPSV23, or
Pneumovax; Merck & Co, Kenilworth,
NJ). A second PPSV23 dose should
be administered 5 years later for
children ages 6 to 18.
Patients who have previously been
vaccinated with PPSV23 should
receive a single PCV13 dose at least
8 weeks after the last PPSV23 dose.
If a second PPSV23 dose is indicated,
it should be given at least 5 years
after the first PPSV23 dose. Pediatric
patients should not receive more
than 2 doses of PPSV23 before 65
years of age.19

HPV Vaccine
Rates of cervical dysplasia and cancer
are higher in immunosuppressed
girls compared with healthy controls.
HPV infection is associated with
cervical, vulvar, and vaginal cancer in
girls, penile cancer in boys, and anal
and oropharyngeal cancer in both
sexes.20–22 Cervical and penile cancer
have been reported in pediatric
patients with IBD.23 Given the young
age of pediatric patients with IBD and
the early use of immunosuppressive
therapies, vaccination is crucial to
reducing risk of cervical dysplasia
and cancer.24 The quadrivalent HPV
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vaccine (Gardasil, Merck and Co, Inc,
Whitehouse Station) has been shown
to be efficacious in pediatric patients
with IBD.24
The 2015 CDC recommendations
state that the 9-valent HPV vaccine
(Gardasil 9, Merck and Co) can be
used for routine vaccination. Gardasil
9 was approved in 2014 and contains
HPV 31, 33, 45, 52, and 58 in addition
to the strains in the quadrivalent
vaccine (5, 9, 11, 16). Vaccination is
recommended routinely for boys and
girls at age 11 or 12 years regardless
of whether they are receiving
immunosuppressive therapy.25,26

Epstein-Barr Virus Infection
There is data to suggest that patients
with CD with no history of previous
Epstein-Barr virus exposure may
be at higher risk for development of
hemophagocytic lymphohistiocytosis
(HLH), especially with thiopurine
therapy. A few case series have
demonstrated more than 100-fold
greater risk in children with CD.27–29
Before starting thiopurines in these
patients, obtaining Epstein-Barr virus
titers may have some utility although
this remains to be determined.

OPHTHALMOLOGIC HEALTH
Because IBD is a systemic disease,
patients may have subclinical
extraintestinal manifestations
involving the eye including
conjunctivitis, uveitis, and
episcleritis.30–32 Ophthalmologic
conditions are reported in 2% to
6% of all patients with IBD.31 In
pediatric patients in particular, 1
complication is the development
of increased intraocular pressure
from corticosteroids. In some
studies, this occurred in up to
20% of treated subjects.33,34 Other
ocular findings include uveitis
and episcleritis, extraintestinal
manifestations of IBD. One study
revealed that 6.2% of pediatric
patients with IBD had asymptomatic
uveitis. Fortunately, in these cases,

the changes were mild and did
not require early intervention.35
Annual ophthalmologic examination
including visual acuity, slit lamp
examination, intraocular pressure
measurements, and examination
of both the anterior and posterior
chambers is recommended.36

DERMATOLOGIC HEALTH
Annual dermatology evaluation
is important for skin cancer
screening and monitoring for other
dermatologic manifestations of
IBD including erythema nodosum,
pyoderma gangrenosum, and
psoriasis. Erythema nodosum is
characterized by deep red tender
nodules typically on the anterior
lower legs and is more common
in CD.31 Pyoderma gangrenosum
is a neutrophilic dermatosis that
gradually enlarges to form deep
painful ulcers that frequently occurs
at sites of previous trauma. Skin
reactions, including psoriasis, are
seen in 10% to 20% of pediatric
patients on maintenance therapy
with anti-TNF agents.37,38 Typically,
no changes are made to the treatment
regimen given that psoriasis is
an indication for anti-TNF agents;
however, in some cases, the therapy
may be discontinued due to a severe
skin reaction. Further studies suggest
that pediatric patients who develop
psoriasis after infliximab therapy
may be more likely to be homozygous
for polymorphisms of the interleukin
(IL)-23 receptor gene.39
In the adult literature, IBD has
been associated with an increased
risk of nonmelanoma skin cancer,
especially in patients treated with
thiopurines.40–43 Some studies
also suggest an increased risk of
melanoma in patients with IBD
independent of biologic use.44 In
1 study of 698 pediatric patients
with IBD, 9 patients developed skin
cancer, 2 of which were basal cell
carcinoma requiring local resection.23
There was no significant increased

risk of basal cell carcinoma in the
cohort.45
Given the risk of skin cancers
associated with IBD and side effects
of some of the medications used to
treat IBD, all patients should use
sun protection.46,47 Sun protection
consists of wearing sun-protective
clothing, using sunscreen with SPF
of 15 or higher, seeking shade,
limiting activities outdoors between
10 AM and 4 PM, and avoiding indoor
tanning.48,49

JOINT INVOLVEMENT
Joint complaints have been reported
in up to one-quarter of pediatric
patients with IBD.50 Generally, there
are 3 categories of IBD-specific joint
conditions: ankylosing spondylitis,
peripheral arthritis, and enthesitis.50
Type 1 peripheral arthritis tends to
correlate with signs and symptoms
of active IBD, whereas type 2 does
not correlate to gastrointestinal
inflammation. It is important to
determine the number of joints
affected, severity, frequency,
and duration of symptoms. In
patients with IBD, it is important to
differentiate between inflammatory
or mechanical pain. Inflammatory
pain that improves with activity
and is accompanied by morning
stiffness is more concerning for
a rheumatologic issue. Physical
examination should involve assessing
all joints for symmetry and complete
range of motion. A rheumatologist
evaluation should be considered
when patients have poor response
to therapy or have persistent joint
complaints despite control of
intestinal symptoms.50

LIVER INVOLVEMENT
Transient elevation of liver enzymes
occurs in 14% to 40% of pediatric
patients with IBD.51 Certain
laboratory abnormalities warrant
further workup. Studies reveal
that patients with serum alanine
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aminotransaminase greater than
4 times the upper limit of normal
(ULN) were significantly associated
with defined liver disease.52 An
elevated gamma-glutamyl transferase
>252 suggests the presence of an
underlying IBD-associated chronic
liver disease such as primary
sclerosing cholangitis; referral to a
pediatric hepatologist is warranted.52
If liver enzymes remain elevated <2 ×
ULN, repeat testing is recommended
in 2 weeks. If the values remain
elevated or >2 × ULN at any time,
pediatric hepatology consultation
may be warranted. If patients are
on hepatotoxic medications, dose
reductions or discontinuation should
be considered.52

ENDOSCOPIC SURVEILLANCE
The European Crohn’s and Colitis
Organization recommends upper
endoscopy and colonoscopy for
all pediatric patients undergoing
diagnostic workup for IBD
regardless of the presence of upper
gastrointestinal tract symptoms.53
Biopsies should be obtained from
the upper gastrointestinal tract, the
terminal ileum, and each colonic
segment.54
Cancer screening via colonoscopy
should be performed at 8 to 10 years
from the time of symptoms. Patients
with both UC and primary sclerosing
cholangitis require annual–biannual
colonoscopy with biopsies for
colon cancer surveillance.11 These
patients are also at increased
risk for the development of
cholangiocarcinoma.11

SCREENING FOR LATENT TB
Adult patients treated with anti-TNF
therapy are at increased risk for
reactivation of latent TB infection.55
The data regarding which method of
screening for latent TB is superior
is controversial.56–60 A positive
purified protein derivative (PPD)
as a marker of latent infection may

be unreliable as results are readerdependent. Results may also be
invalid in patients who received
BCG immunization.56,57 Therefore,
both PPD and QuantiFERON TB
GOLD (Cellestis, Valencia, CA) are
recommended for screening before
starting anti-TNF agents in children
given the lack of superiority of either
test.56,61 Indeterminate QuantiFERON
TB GOLD results may occur in
patients with lower weight-for-height
z scores, higher platelet counts, and
lower serum albumin levels as well as
higher disease activity as measured
by the Pediatric Crohn’s Disease
Activity Index.62 Furthermore, many
studies reveal that children <5
years of age are more likely to have
indeterminate results.61 Despite
this, the QuantiFERON TB Gold
is generally more reliable than a
reader-dependent PPD.
Indeterminate quantiferon results
should be repeated. After a second
indeterminate result, a chest
radiograph should be obtained before
initiating anti-TNF therapy. There
are no guidelines regarding ongoing
monitoring for TB in patients while
on anti-TNF therapy; the greatest risk
is at the outset of therapy.11

VITAMIN AND MINERAL DEFICIENCIES
Iron Deﬁciency
Although several types of anemia are
associated with IBD, iron deficiency
anemia is the most common and may
present with fatigue, lethargy, and
dizziness among other symptoms.63
In 1 cohort study, as many as 72% of
newly diagnosed pediatric patients
with IBD were anemic.64 In another
study of 790 pediatric patients with
IBD, 30% had anemia at diagnosis.
Anemia was associated with colonic
involvement in patients with CD
and was associated with the extent
of colonic inflammation in patients
with UC. Nevertheless, patients with
CD with predominantly small bowel
disease had higher rates of anemia
compared with patients with UC

(42% vs 24%).65 This anemia may
represent iron deficiency anemia or
anemia of chronic disease secondary
to poor utilization of body iron
stores especially in patients with
active IBD. In the inflammatory state,
hepcidin is the main regulator of iron
homeostasis in IBD. Proinflammatory
cytokines like interleukin-6
upregulate hepcidin gene expression
leading to a reduction in iron release
from macrophages.66 Anemia of
chronic disease can be differentiated
from iron deficiency anemia with the
soluble transferrin receptor as well
as the serum ferritin.67
Despite a higher prevalence of
anemia in pediatric patients with IBD,
fewer iron deficient children receive
iron supplementation compared with
adults and adolescents.68 The dose
of elemental iron and the preferred
route of administration required in
patients with IBD is controversial.69
Oral supplementation is inexpensive
and relatively safe. However, at
recommended doses (3–6 mg
elemental iron/kg per 24 hours),
many experience side effects
including nausea, vomiting,
and gastrointestinal distress.69
Some believe oral iron is poorly
absorbed in patients with chronic
inflammation, whereas others
argue that iron deficiency in IBD
is predominantly due to blood
loss, rather than malabsorption.69
Comparative studies between
intravenous and oral iron do
not consistently demonstrate a
significant difference.69–72 In patients
with an elevated C-reactive protein,
intravenous iron should be the
preferred route.66

Folate and Vitamin B12
Recent data suggest that folate and
vitamin B12 deficiencies are rare
in children with newly diagnosed
IBD.73 However, if the patient is
on an antifolate medication such
as methotrexate or if they have
significant terminal ileal disease or
history of ileal resection, monitoring
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of folate and vitamin B12 may be
warranted.74 When measuring
folate, serum levels are preferred
over red blood cell folate levels.74
Serum methylmalonic acid and
homocysteine levels should be
used to distinguish folate and B12
deficiencies.
Controversy remains regarding
the optimal method of vitamin B12
supplementation. Traditionally,
parenteral injections were preferred.
One meta-analysis revealed highdose oral vitamin B12 to be as
effective as intramuscular injections;
however, this excluded patients
with CD who may have had impaired
absorption of oral B12.75 There is
also limited data to suggest that
intranasal administration may lead
to sustained increase in cobalamin
concentrations; however, this has
not been studied in the pediatric
population.76

protein and collagen synthesis,
and wound healing.74 Patients with
IBD are at risk for zinc deficiency,
likely due to increased losses
from the gastrointestinal tract.73
Zinc deficiency may reduce free
radical scavenging leading to
continued intestinal inflammation.74
Deficiencies are more marked in
CD.84 In 1 study of 102 patients
<18 years old, zinc deficiency was
significantly more common in
patients with IBD than age-matched
controls (40% vs 19%).73 Although
serum zinc levels are a suboptimal
indicator of zinc deficiency, levels
should be assessed in pediatric
patients with IBD at diagnosis.73,85
In children with zinc deficiency, oral
replacement doses of 1 to 2 mg/
kg per day of elemental zinc are
recommended.86

DIETARY RECOMMENDATIONS
Vitamin D
Vitamin D, a fat-soluble vitamin, is
absorbed in the small intestine and
promotes bone health.10,74,77,78
Administration of vitamin D analogs
in animal models attenuates disease
scores, suppresses bleeding, and
down-regulates inflammatory
cytokines including IL-1, IL-6, and
TNF-α.79,80 Vitamin D, therefore, may
play a role in moderating disease
severity in IBD.81,82 Improving
vitamin D status may improve
symptoms and inflammation in
pediatric patients with IBD.
Serum levels of 25-OH vitamin D
should be monitored at least yearly
to maintain levels above 30 ng/mL.7
A recent randomized controlled trial
suggests that 5000 IU of oral vitamin
D3/10 kg body weight weekly for
6 weeks is an efficacious dosing
strategy for repletion.83 Suggested
maintenance doses include 1500 to
2000 IU/day.74

Zinc
Zinc is essential for maintaining
the integrity of the immune system,

Dietary interventions have been
studied in pediatric IBD.
Exclusive enteral nutrition (EEN) is
the use of nutritional intervention
as an antiinflammatory therapy and
involves the use of an elemental or
polymeric formula for 6 to 8 weeks
to induce remission specifically in
CD.87 Although dietary guidance
is often provided by a dietician
for symptom control during IBD
flares, EEN is used specifically as
an antiinflammatory agent for the
purposes of inducing remission in
CD. EEN is recommended as first-line
therapy for CD to induce remission,
preferred over corticosteroids for all
children to promote mucosal healing
according to consensus guidelines.87
However, a Cochrane meta-analysis
concluded that corticosteroid therapy
was more effective than EEN in
inducing remission for active CD.88 In
some studies, early EEN is effective
in inducing clinical, biochemical, and
mucosal remission and improves
outcomes at 1 year.89–91 Although
EEN has been successfully used
and proven to be highly effective,

it is often not preferred by patients
due to the difficulty involved in
administration. It may require tube
feeding and typically consists of
no food for 6 weeks. Furthermore,
relapse is very common once the 6to 8-week protocol is discontinued;
most patients require concomitant
use of immunosuppressive agents to
achieve continued remission.
A recent study by Lee et al92
compared partial enteral nutrition,
EEN, and anti-TNF therapy in
pediatric CD. Clinical response
measured by reduction in clinical
activity scores was 64% in the partial
enteral nutrition group, 88% in the
EEN group, and 84% in the anti-TNF
group. Quality of life improvement
was greatest in the EEN group.92
Dietary guidance is also a key part
of the approach to pediatric patients
with IBD. These patients should
maintain a well-balanced diet and
adequate hydration. Patients should
be especially vigilant in warm
weather when loss of salt and water
is increased.93 If tolerated, dairy
products should be consumed to
ensure adequate calcium intake. High
fiber intake and processed fatty foods
may cause increased symptoms and
thus, should be avoided.94 During
flares, the CCFA recommends smaller
more frequent meals, avoiding greasy
foods, dairy, and high-fiber foods
such as nuts, seeds, corn, and certain
vegetables.93 Increased consumption
of bananas, white rice, plain cereals,
pastas, electrolyte replacement
sports drinks, cooked vegetables,
and skinless potatoes may be better
tolerated.93 In addition, patients
with irritable bowel syndrome-type
symptoms including bloating or
watery diarrhea may benefit from a
low-FODMAP diet.

PSYCHOSOCIAL HEALTH
Pediatric patients with IBD are
susceptible to psychological distress
that may be associated with disease
flares, ongoing evaluations, and
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TABLE 1 Summary Checklist for the General Practitioners Caring for a Pediatric Patient With Inﬂammatory Bowel Disease
Intervention

Frequency

Measurement of height, weight, BMI, linear growth
Bone health
a) Bone age determination

Every visit
At diagnosis if growth retardation is present
At diagnosis and 6-mo intervals if abnormal.
Prompted by downward crossing of height or weight percentiles, amenorrhea,
long-term glucocorticoid therapy, and clinically signiﬁcant fractures

b) DXA
Minerals and vitamins
a) Serum iron, ferritin, folic acid, vitamin D 25-OH, vitamin B12
b) Serum zinc level
Vaccines
a) Hepatitis A, hepatitis B, varicella*
b) Gardasil and pneumococcal vaccine
c) Inﬂuenza
Annual health care screening
a) Latent TB infection
b) Ophthalmologic examination, including visual acuity, slit lamp
examination, intraocular pressure measurements and examination of
anterior and posterior chambers
c) Full-body skin examination

treatment. Up to 25% of adolescents
with IBD expressed clinically
significant symptoms of depression
based on Children’s Depression
Index scores.11,95 The Children’s
Depression Index is often used at the
primary care level. Pediatric patients
with IBD are also at increased
risk of anxiety, family conflict,
medical adherence issues, altered
self-image, and isolation.2,95 IBD is
associated with poor sleep quality,
which may adversely affect quality
of life, especially in the adolescent
population. This may negatively
affect learning, memory, and school
performance.96 Practitioners should
routinely ask about psychosocial
changes and stress, screen for
depression, and inquire about sleep
hygiene.
Several instruments and tools
are available at the subspecialist
level to evaluate health-related
quality of life in pediatric patients
with IBD including the IMPACT III
questionnaire, designed for patients
with IBD 10 years or older,97 and the
IBD Quality of Life index (IBD-Q), in
patients 18 years and older.98–100
Such questionnaires help the clinician
identify areas of concern and address
these with appropriate psychosocial
support when needed.95,101,102

At least yearly
At time of diagnosis
Titers should be checked at time of diagnosis. If insufﬁcient, revaccinate. (*only
if not immunosuppressed)
Within the ﬁrst year of diagnosis, if not already given
Yearly
At diagnosis if starting anti-TNF
Annually

Annually

INTERNATIONAL TRAVEL
Traveling to foreign countries is
associated with an increased risk
of acquiring certain infectious
diseases.16 Primary care
providers should be aware of the
patient’s immunization history,
immunosuppressive medications,
planned destination, duration of
exposure, planned accommodations,
food and water sources, and
activities to administer appropriate
vaccines and provide relevant
counseling.

Vaccinations for Foreign Travel
Inactivated vaccines such as
parenteral typhoid, hepatitis A and
B, Japanese encephalitis, rabies,
cholera, polio, and meningococcal can
be safely administered to pediatric
patients with IBD and the primary
care provider should follow the
usual recommended schedule.25
The inactivated typhoid and polio
vaccines should be given to pediatric
patients with IBD instead of the
live vaccines. Literature is lacking
regarding the efficacy of these
vaccines in IBD, aside from the
hepatitis A vaccine, which appears to
be effective in this population.25,103
Lower rates of seroconversion are

observed in patients on anti-TNF
therapies.103
Yellow fever vaccination, a
live vaccine, is contraindicated
in patients with IBD who are
immunocompromised.16,18

Chemoprophylaxis for Travelers
Malaria is the most common cause
of febrile illness in travelers.104
Pediatric patients with IBD traveling
to malaria-endemic areas should
receive chemoprophylaxis on the
basis of CDC guidelines. Primary care
providers should consult with the
pediatric gastroenterologist to ensure
that there are no drug interactions
between immunosuppressive
medications.105
Another concern for the traveling
pediatric patient with IBD is
infectious diarrheal illness.
Immunocompromised travelers are
at higher risk for severe infection
from bacteria and parasites.105
Common microorganisms include
enterotoxigenic E coli, Salmonella,
Campylobacter, and Shigella. In cases
of short-term travel, ciprofloxacin
or rifaximin has been used for
prophylaxis for gastrointestinal
infections in adults.105,106
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Azithromycin may be an appropriate
alternative for fluoroquinolones in
pediatric patients.

Other Considerations for
International Travel
Patients should be counseled
about food and water safety,
injury prevention, mosquito and
insect avoidance, thrombosis
prophylaxis, sexual precautions,
high-altitude sickness, and medical
emergencies.105 Bottled water should
be used rather than tap water when
possible. When traveling, patients
should carry a medication list and
medical history and should identify
medical centers in advance where
they can seek care if needed. Patients
and their families may wish to invest
in medical evacuation insurance if
possible.105

CONCLUSIONS
There are many aspects to
maintaining optimal health care
maintenance for pediatric patients
with IBD. Given the systemic
nature of the disease, the related
extraintestinal manifestations,
and the risks associated with
the various immunosuppressive
therapies used to treat IBD,
patients and their providers must
remain vigilant about all aspects of
physical and psychological health
including monitoring growth,
bone health, vitamin and mineral
deficiencies, vaccination status,
considerations for international
travel, screening for depression,
eye and skin health, endoscopic
surveillance, TB screening
and dietary recommendations
(Table 1). The offices of pediatric
gastroenterologists should consider
having patient databases to keep
track of visits, laboratory testing, and
health care maintenance monitoring.
A multidisciplinary team approach
that is proactive is likely to ensure
better outcomes for pediatric
patients with IBD.

ABBREVIATIONS
CCFA: Crohn’s and Colitis
Foundation of America
CD: Crohn disease
CDC: Centers for Disease Control
and Prevention
DXA: dual-energy radiograph
absorptiometry
EEN: exclusive enteral nutrition
HPV: human papillomavirus
IBD: inflammatory bowel disease
IL: interleukin
PCV13: 13-valent pneumococcal
conjugate vaccine
PPD: purified protein derivative
PPSV23: 23-valent pneumococcal
polysaccharide vaccine
TB: tuberculosis
TNF: tumor necrosis factor
UC: ulcerative colitis
ULN: upper limit of normal
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