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Introduction

In accordance with ACCME Standards for Commercial Support of CME,
NASPGHAN, CDHNF, and TCL Institute, LLC implemented mechanisms to
identify and resolve conflicts of interest for all individuals in a position to
control content of this CME activity. To resolve identified conflicts of interest,
the educational content was peer-reviewed by a physician member of the
NASPGHAN Review Committee who has nothing to disclose. The resulting
certified activity was found to provide educational content that is current,
evidence-based, and commercially balanced.

The incidence of pediatric inflammatory bowel disease (IBD) appears to be
increasing, and since pediatric IBD often presents during a critical period
of growth and development, its successful management is crucial to achieve
normal physical and psychosocial development. Pediatric IBD, especially
Crohn’s disease (CD), is often associated with impaired growth and skeletal
development. These effects result from a number of factors, including the
direct effect of pro-inflammatory mediators upon growing bone, as well
as poor nutritional intake and impaired caloric utilization in the face of
increased metabolic demand. The goals of therapy are to eliminate
symptoms, ensure normal growth, and to gain steroid independence. Many
clinicians consider mucosal healing to be an important step in achieving
these goals. Pediatric IBD treatment strategies are often drawn from adult
studies, especially when managing aggressive or resistant disease.

Disclosure of Unlabeled or Investigational Drugs

This educational activity may contain discussion of published and/or
investigational uses of agents that are not indicated by the FDA. The opinions
expressed in the educational activity are those of the faculty. Please refer
to the official prescribing information for each product for discussion of
approved indications, contraindications, and warnings. Further, attendees/
participants should appraise the information presented critically and are
encouraged to consult appropriate resources for any product or device
mentioned in this program.

New details about the pathophysiology of IBD, including its association with
an underlying state of immune dysregulation, have led to therapies that
target the immune pathways, including the development of biologic agents
like anti-TNF-α antibodies. It has become an active area of investigation
to see whether such a treatment approach can lead to better long-term
outcomes in children with inflammatory bowel disease. This monograph
presents important safety considerations discussed by thought leaders in
the area of pediatric gastroenterology as they review currently available
treatment options for IBD within the context of 3 patient vignettes.

Medium or Combination of Media Used

This activity will consist of a mailed or Web-based monograph and a posttest.
To view a pdf of the monograph, please visit http://www.TotalMedEd.com/
links/monographs/ibdsafety. This activity requires Adobe Acrobat to view
a pdf of the monograph. If you encounter problems, please notify us at
questions@TotalMedEd.com.

Target Audience

This activity is designed for gastroenterologists, physician assistants,
nurse practitioners, and other clinicians who treat children with IBD using
immunomodulators and biologics.

How to Receive CME Credit:

To receive CME credit for reviewing “Optimizing Therapeutic Safety in
Children and Young Adults With IBD”, participants must review the CME
information (learning objectives, disclosures, etc), review the entire activity,
and complete the activity posttest and evaluation questions.

Learning Objectives

Upon completion of this activity, participants should be able to:
• Increase the understanding of how to minimize adverse events of
drug therapy for pediatric IBD
• Implement monitoring strategies for the management of potential
adverse events in pediatric IBD patients receiving medical therapy
• Employ long-term treatment and maintenance strategies that minimize
the potential associated risks toward growth and development in
pediatric IBD patients

To complete the activity posttest and evaluation, please visit:
http://www.gotomylist.com/evaluator/evaluation_start.cfm?pk_event=656.
Certificates will be provided immediately after completion of both posttest
and evaluation.
Questions about receiving credit: Please e-mail Katie@cmehelp.com

Physicians

Provider Contact Information

This activity has been planned and implemented in accordance with the
Essential Areas and policies of the Accreditation Council for Continuing
Medical Education (ACCME) through the joint sponsorship of the North
American Society for Pediatric Gastroenterology, Hepatology and
Nutrition (NASPGHAN), the Children’s Digestive Health and Nutrition
Foundation (CDHNF), and TCL Institute, LLC. NASPGHAN is accredited
by the ACCME to provide continuing medical education for physicians.

Jointly sponsored by NASPGHAN, CDHNF, and TCL Institute, LLC.
For questions, please contact:
TCL Institute, LLC I 104 Towerview Court I Cary, NC 27513
Phone: (919) 467-0006, ext. 233 I Fax: (215) 243-7273

Disclaimer

AMA PRA Statement

The content and views presented in this educational activity are those of the
authors and do not necessarily reflect those of NASPGHAN; CDHNF; TCL
Institute, LLC; or UCB Inc. This material is prepared based upon a review of
multiple sources of information, but it is not exhaustive of the subject matter.
Therefore, health care professionals and other individuals should review
and consider other publications and materials on the subject matter before
relying solely upon the information contained within this educational activity.

NASPGHAN designates this educational activity for a maximum of
2.0 AMA PRA Category 1 Credit(s) TM. Physicians should only claim credit
commensurate with the extent of their participation in the activity.

Statement of Disclosure
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education programs sponsored by NASPGHAN, CDHNF, and TLC Institute,
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Accordingly, the staff at NASPGHAN, CDHNF, and TCL Institute, LLC have
reported no financial relationships with any commercial interests related to
the content of this educational activity.

This activity does not require readers to “register” to review the material
with the exception of physicians and other health care providers who
desire to receive CME credit for this accredited activity. If an individual
completes a CME for this accredited activity, we are required by the AMA
and ACCME to collect personal information on the individual, such as
their name, address, and phone number, that will allow us to issue a CME
certificate to them and to keep this information on file for up to 6 years.
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Overview

Implementing a therapeutic approach that
is tailored to the individual needs of each
child with inflammatory bowel disease (IBD)
requires clinicians to weigh the risks and
benefits of therapeutic agents. Increasingly,
pediatric IBD treatment has focused on antiinflammatory and steroid-sparing strategies
because children’s growth and development
can be negatively affected by persistent
inflammation or corticosteroid dependency.
The concept of early introduction of
immunomodulatory therapy was spearheaded
by pediatric data and represents the earliest
attempt at so-called “top-down” therapy.1
Alternatively, biologic immune-targeted
IBD therapy appears to significantly improve pediatric bone
metabolism and, at least in part, reverse growth failure.2,3
Identifying the patients who are most prone to develop a
complicated disease course, or who might benefit from early,
more aggressive therapy, is still a challenge. New developments
in the use of clinical, genetic, immunologic, and microbial
markers will serve to more precisely define clinical prognosis
and facilitate risk adjustment in IBD therapy.4 The available
therapeutic agents (Table 1)5,6 for treatment of IBD will be
discussed below, focusing on safety risks and monitoring.

approximately 20% of pediatric patients.6
There have also been rare reports of
pericarditis and pneumonitis (Table 2).5,7-10
Sulfasalazine is contraindicated in infants
and children up to 2 years of age.9 The
potential for sulfa allergy should be kept
in mind when using sulfasalazine. The sulfa
moiety also decreases folate absorption, so
patients treated with sulfasalazine should
receive daily folate (1 mg) supplements.6
Supplementation prevents the complications
of folate deficiency, including neural tube
defects and anemia.6 Mesalamine agents
are associated with adverse effects that
include rash, occasional fever, and flulike
syndrome, including diarrhea and/or
worsening colitis, and are infrequently associated with pancreatitis,
anemia, proteinuria, and interstitial nephritis.8,10,11 Balsalazide
and olsalazine have similar adverse effect profiles, but olsalazine
appears to be more frequently associated with watery diarrhea.6
Agent-Specific Issues – 5-ASA therapy has been associated with
interstitial nephritis, so kidney function should be checked prior
to initiating mesalamine or sulfasalazine therapy and should
continue to be monitored during their ongoing use.12 It has been
noted that sulfasalazine has a significantly stronger association
(P < 0.001) with blood dyscrasias like agranulocytosis and
pancytopenia.11 Although blood dyscrasias were the most
common adverse event among mesalamine users in the
aforementioned study, the frequency was significantly less than
that of sulfasalazine users. Pancreatitis was also seen in patients
using mesalamine and should be considered in the correct
clinical setting.

Table 1. Pharmacologic Agents Commonly Used in the
Treatment of IBD5,6
Medication

US Food and Drug Administration-Approval
Crohn’s Disease

5-Aminosalicylates
Mesalamine
Off label
Olsalazine
Off label
Balsalazide
Off label
Sulfasalazine
Off label
Corticosteroids
Prednisone
Adults
Prednisolone
Adults
Budesonide
Adults
Immunomodulators
6-Mercaptopurine
Off label
Azathioprine
Off label
Methotrexate
Off label
Calcineurin Inhibitors
Cyclosporine
Off label
Tacrolimus
Off label
Biologics
Adalimumab
Adults
Infliximab
Adults/children
Certolizumab
Adults
Natalizumab
Adults

Ulcerative Colitis
Adults
Adults
Adults/children
Adults/children > 2 years of age

Table 2. Adverse Events Associated With 5-ASAs and
Sulfasalazine5,9,10

Adults
Adults
Adults

5-ASAs and Sulfasalazine
Most Frequent Complications

Off label
Off label
Off label
Off label
Off label

Rare but Important
Complications

Off label
Adults
Off label
Off label

5-Aminosalicylates

Recommended Monitoring

The 5-aminosalicylate (ASA) agents hold an important position
as an initial therapy for mild cases of ulcerative colitis (UC).
They have traditionally been used in mild pediatric Crohn’s
disease (CD), especially when there is colonic involvement.6 As
a class, 5-ASA agents are generally well-tolerated; however,
the sulfa moiety of sulfasalazine is a potential allergen in some
patients. Newer formulations use alternative mechanisms to
deliver mesalamine to the affected site (ie, colon), but appear
to be somewhat less effective without sulfa.

Corticosteroids

Headache
Nausea
Anorexia
Diarrhea
Allergic reactions
Deficiency of folic acid (sulfasalazine)
Pancreatitis
Proteinuria
Blood dyscrasias (leukopenia)
Interstitial nephritis
Complete blood count (CBC) with differential
Liver chemistries
BUN and creatinine
Urinalysis

Corticosteroids should, as a rule, be used as induction agents
only; weaning patients to a maintenance agent as soon as
possible. For mild-to-moderate ileocolonic CD in patients
who can swallow the capsules, budesonide should be used
preferentially given the fact that it yields much less systemic
steroid exposure.13 Budesonide has shown a slightly better sideeffect profile than either prednisolone or prednisone in children
who have active CD, particularly with the incidence of cosmetic
side effects, such as “moon face” and acne.14,15 The appropriate

Dose-Limiting Adverse Effects – Adverse effects of sulfasalazine,
such as headache, nausea, photosensitivity, severe skin rashes,
pancreatitis, leukopenia, and hepatitis, have been reported in

3

use of conventional corticosteroids is guided by the following
considerations16:
• Are the symptoms caused by inflammation? Other
causes should be excluded, such as infectious colitis, dietary
triggers, bile salt malabsorption, small bowel bacterial
overgrowth, diarrhea caused by drugs such as nonsteroidal
anti-inflammatory drugs or antibiotics, or overflow diarrhea
arising from constipation.17
• Would the use of conventional corticosteroids put
the patient at increased risk?
o Does the patient have fistulizing disease?
o Does the patient have an abscess?
o Extended use of high doses preoperatively?
• What is your exit strategy (ie, plan for stopping
steroids)? A plan for stopping corticosteroids should
already be in place when corticosteroids are initiated. The
plan may include addition of steroid-sparing agents, such as
immunomodulators or biologic agents.17

(n = 3111), including prednisone, immunomodulators, or
narcotic analgesics. Multivariate logistic regression analysis
suggested that infliximab was not an independent predictor of
serious infections (odds ratio [OR] 0.99 [95% CI, 0.64-1.54]).
Serious infections were instead associated with prednisone
(OR 2.21 [95% CI, 1.46-3.34]; P < 0.001), narcotic analgesics
(OR 2.38 [95% CI, 1.56-3.63]; P < 0.001), and moderateto-severe disease activity (OR 2.11 [95% CI, 1.10-4.05];
P = 0.024). An apparent increase in the risk of serious infection
with infliximab was likely due to disease severity or concomitant
prednisone use. Similarly, Marehbian et al recently associated
corticosteroids, immunosuppressives, or anti–tumor necrosis
factor (TNF) agents with an increased risk of infection in CD
patients, and further demonstrated that concurrent use of 2 or
3 of these medications increases the risk of infection above that
of monotherapy with any one of these agents.25
Table 3. Adverse Events Associated With
Corticosteroids5,10,16,18,19

Adverse Effects – Adverse effects are common with corticosteroid
use (Table 3).5,10,16,18,19 In a study of children being treated for CD
with either budesonide or prednisone, adverse events were noted
in 32% of the budesonide group and 71% of the prednisone
group.15 At high doses, early effects of corticosteroids include
cosmetic (acne, moon face, and edema), sleep and mood
disturbance, dyspepsia, or glucose intolerance.10,14,16 Potential
complications may also include osteonecrosis of the femoral
head and neurologic and occasional psychiatric disorders,
including psychosis.6,17

Corticosteroids

Most Frequent Complications

Growth Failure – The risk of growth impairment is of special
concern for children with CD.3 Growth failure has been
estimated to affect anywhere from 10% to 40% of all
children with IBD, and is 3 times more likely to be permanent
in patients with CD than in those with UC.20 Molecular
mechanisms underlying impaired growth in IBD patients,
including inflammatory cytokines, altered hormone and sexsteroid levels, and insufficient nutrition, are currently under
investigation.3 The risk of growth impairment in children with
IBD can be compounded by further growth impairment due
to the corticosteroid therapy itself.21 Corticosteroid therapy
should certainly be minimized in children with profound growth
impairment and a limited opportunity for further growth due to
their age and Tanner stage.20

Rare, but Important
Complications

Recommended Monitoring

Growth disturbance
Bone loss/disease
Elevated blood pressure
Elevated blood sugar
Acne
Hirsutism
Facial swelling
Weight gain
Increased risk of infections
Monitor growth
Eye examination including pressure measurement
Purified protein derivative (PPD)
Chest x-ray if symptomatic
Draw Varicella titer;
if possible, immunize before therapy

Suggested Monitoring of Corticosteroid Therapy
• Dual energy x-ray absorption (DEXA) scanning:
Diagnosis of bone disease is made through radiologic
studies.10 A DEXA study is particularly useful for identifying
patients at risk for fractures. However, the extent of bone
disease may be overestimated unless results are interpreted
using a Z-score corrected for bone age or height age rather
than a T-score based on chronological age.

Metabolic Bone Disease – Corticosteroid therapy and the
disease process of CD itself are both associated with osteopenia,
osteoporosis, osteonecrosis, and osteomalacia in children.10,22,23
Up to 70% of IBD patients may be affected by metabolic bone
disease.2

Immunomodulators

Infectious Complications – There is a high likelihood that in
CD patients, corticosteroids will increase the risk of infection
and may worsen the complications of abscesses and fistulae,
or increase the risk of postoperative infections if used
preoperatively at high doses.16 An analysis of adverse events
in the Crohn’s Therapy Resource, Evaluation and Assessment
Tool registry population associated corticosteroid therapy
with acquired and opportunistic infections.24 CD patients
were treated with infliximab (n = 3179) or other therapies

Thiopurines

The known adverse effects of thiopurines include
hepatotoxicity, pancreatitis, allergic reactions, fever, rash,
infectious complications, and bone marrow suppression
(Table 4).5,10,13,18,26-28 Allergic reactions and pancreatitis tend
to be idiosyncratic and independent of dose, and preclude
the ongoing use of these agents.29 Bone marrow toxicity and
hepatotoxicity are dose-related and can be minimized through
pharmacogenetic prescreening and dose adjustments.
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Table 4. Managing Adverse Events Associated With Thiopurine Therapies5,10,18,26-28
Adverse Events

Characterization

Suggested
Precautions

Common Events
Gastrointestinal
hypersensitivity

Nausea, vomiting, possible diarrhea

Instruct patients to report symptoms

Administer drug in divided doses
and/or after meals

Drug intolerance

Rash, fever, malaise

Instruct patients to report symptoms

Dose reduction and possible need for
drug withdrawal if persistent

Hematologic toxicities

Leukopenia, thrombocytopenia,
pancytopenia, severe myelosuppression

Hepatotoxicity

Elevated serum
alkaline phosphatase, serum
transamininases, bilirubin (jaundice may
appear within 1-2 months)

Treating Adverse Events

Thiopurine methyltransferase
(TPMT) testing prior to starting therapy
(see Table 4)
CBC w/ platelet count
Weeks: 0, 2, 4, and 8,
then every 3 months

Dose reduction or possible drug
withdrawal if persistent

Monitor liver enzymes
Weeks: 0, 2, 4, and 8,
then every 3 months

If hepatic veno-occlusive
disease is clinically suspected, drug
should be permanently withdrawn

Instruct patients to report symptoms

Pancreatitis

Vomiting with pain

Rare but Important Events
Serious infections:
viral, fungal,
bacterial, protozoan

Increased risk of neoplasia

Can include herpes simplex virus (HSV)
or human papillomavirus (HPV)
(see text under “Opportunistic and
Other Infections”)

Prompt reduction in dosage or
temporary withdrawal of the drug may
be necessary if there is a rapid fall in,
or persistently low, leukocyte count

Responds rapidly to withdrawal of drug

Measure pancreatic enzymes if there is
clinical suspicion of pancreatitis;
routine testing not needed

Pancreatitis is likely to recur
if drug is resumed

Instruct patient to report signs and
symptoms of infection
May require drug interruption
until infection resolved

Check viral titers before initiating
thiopurines and immunize if possible
Recommend HPV vaccine
where appropriate
CBC w/ platelet count
Weeks: 0, 2, 4, and 8,
then every 3 months

Hodgkin’s and non-Hodgkin’s
lymphomas

Routine skin
examinations

Nonmelanoma skin cancer (NMSC)

Genetic Screening – Pharmacogenetic screening centers on
thiopurine methyltransferase (TPMT), an enzyme that plays an
important role in thiopurine metabolism. Available TPMT testing
includes enzyme activity levels (phenotype) and genetic analysis
(genotype). Mutations in the TPMT gene can result in varying
degrees of TPMT enzyme activity across the patient population
(Table 5).29 TPMT testing is recommended for all patients before
starting thiopurine therapy.13,20 Patients with homozygous
expression of nonfunctional TPMT alleles are not candidates for
thiopurine therapy as they will have little or no TPMT enzyme

Instruct patients to use sun screen and
otherwise avoid sun exposure while
using thiopurines

activity and are therefore at risk of accumulating high levels of
the active metabolite 6-thioguanine nucleotide (6TGN), which
can cause severe bone marrow suppression and early
leukopenia. Conversely, patients with very high TPMT activity
are less likely to respond well to thiopurine therapy due to low
circulating levels of 6TGN and metabolic shunting toward the
metabolite, 6-methylmercaptopurine (6-MMP). Heterozygotic
expression of TPMT leads to an intermediate level of enzyme
activity with a higher level of 6TGN production and greater
likelihood of a satisfactory response to therapy. Accordingly,

Table 5. TPMT Genotype Testing Prior to Initiating Thiopurine Treatment29

†

TPMT Genotype

TPMT Activity
(% of Patients)

Corresponding Risk

Suggested
dosing

Suggested
Monitoring

Homozygous
nonfunctional
(nonfunctional alleles†)

Low or absent
(0.3%)

Rapid, life-threatening
bone marrow
suppression
with usual dosing

Thiopurine therapy
not recommended

Not Applicable

Heterozygous
(1 nonfunctional,
1 functional)

Intermediate
(≈11%)

Increased risk of
myelosuppression with usual dosing

Reduce usual
dosage
by 50 to 70%

Hematologic
toxicities

High
(≈89%)

Possible
myelosuppression with usual dosing

Usual dosage:
6MP: 1.0-1.5 mg/kg/day

Most common nonfunctional TPMT alleles: TPMT*2, TPMT*3A, TPMT*3C
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CBC w/platelet count
Weeks: 0, 2, 4, and
8, then every
3 months

heterozygotic patients may be started on a smaller dose of
thiopurine followed by monitoring of the clinical response and
CBCs within the first 2 weeks of starting therapy. It is critical to
recognize that not all bone marrow suppression is related to
TPMT activity and, therefore, it is important to screen for this
possibility with serial CBC, even in patients who have normal
TPMT enzyme activity.

•

Vaccinations: Live vaccines are contraindicated while
using immunomodulators; include this information
in letters to primary care providers.4 Some centers
determine Varicella immune status early after
diagnosis, providing opportunity to immunize prior
to initiating immunomodulator therapy. HPV and
influenza vaccinations should be encouraged whenever
appropriate.

Methotrexate

Thiopurine Use and Cancer Risk – Thiopurine therapy is
associated with an increased risk of lymphoma in IBD patients.30
A meta-analysis of 6 studies examining adult IBD patients
treated with azathioprine or 6-MP derived a pooled relative risk
of lymphoma of 4.18 (95% CI, 2.07-7.51; 11 observed cases,
2.63 expected). There is presently no screening available to
identify the IBD patients who are most at risk for developing
lymphoma. Clinical vigilance and careful explanation of this risk
within the context of treatment options and expected disease
course are the best current methods in dealing with these
overall rare events.31

The most frequent adverse effects associated with methotrexate
include bone marrow suppression leading to leukopenia
and gastrointestinal events like nausea, vomiting, stomatitis,
anorexia, or diarrhea.6,10 Hepatotoxicity is reported less often.38
Other infrequent complications include upper respiratory
infections, pneumonitis, and some dermatologic hypersensitivity
reactions.39 In contrast to thiopurine agents, an increase in the
risk of NMSC in CD patients using methotrexate therapy has
not been reported, but routine skin examination still seems
prudent until there is more experience with methotrexate in this
setting.32

In adult IBD patients, thiopurine agents have also been
associated with an approximately 60% increase in the risk of
non-melontic skin cancer (NMSC).32 The association was similar
in both CD and UC patients. Thus, vigilant monitoring for skin
cancer in IBD patients under thiopurine treatment is advisable.

Risks and Suggested Monitoring for
IBD Patients Using Methotrexate Therapy39:
• Pregnancy is absolutely contraindicated due to
fetal risks; this risk must be discussed before starting
methotrexate and should be revisited during follow-up
visits.
• It is important to note that methotrexate dosing is once
weekly.
• Nausea/vomiting (most common): Antiemetics before
each dose can improve and even abort symptoms.
• Routine supplementation with folic acid 1 mg/day is
recommended to avoid folate deficiency.17
• Recommendations for monitoring bone marrow
suppression and hepatotoxicity are the same as those
listed above for thiopurine therapy (ie, CBC and liver
enzyme monitoring).
• Persistently elevated liver enzymes (“transaminitis”):
Consider dose reduction or methotrexate withdrawal.
• Vaccinations: Counsel IBD patients that live vaccines are
contraindicated while on immunomodulators and include
this information in letters to primary care providers. Some
centers determine Varicella immune status early after
diagnosis to increase opportunity to immunize prior to
initiating immunomodulators. Encourage vaccination
against HPV. 34
• Pulmonary toxicity: Low index of suspicion with
prompt and early referral to pulmonology. Consider
baseline pulmonary function testing with serial repeat
testing.

Opportunistic and Other Infections – A study of 230 adult
IBD patients who were being treated with either azathioprine
(n = 169) or a nonimmunosuppressive therapy (n = 61)
found that significantly more of the immunosuppressed
patients experienced new-onset or worsening viral warts
(17.2% vs 3.3%; P = 0.004).33 In a separate study,
immunosuppressive IBD therapy over a period of more than
6 months in adult women raised the risk of having an
abnormal Pap smear result associated with HPV infection
(OR 1.5 [95% CI, 1.2-7.1]; P = 0.021).34 The former
study also reported that the incidence of HSV flares was
significantly greater among immunosuppressed patients
(1.0 ± 2.6 vs 0.2 ± 0.8 per year; P = 0.04), thus new guidelines
recommending HPV vaccine in girls and young adolescent
women are especially important to pediatric IBD patients.35
Immunization guidelines suggest that protection against vaccinepreventable illness is beneficial in immunocompromised IBD
patients, and that most killed/attenuated vaccines can be
administered to immunocompromised patients.36 Melmed et al
recently demonstrated that CD patients who were treated with
combination therapy using immunosuppressive agents together
with TNF-α inhibitors mounted an impaired immune response to
pneumococcal polysaccharide vaccines more often than patients
using TNF-α inhibitors alone.37 This and other studies suggest
that newly diagnosed IBD patients should undergo vaccination
before initiating immunosuppressive therapy whenever possible.
Careful attention to this recommendation will increase the
likelihood of vaccination early after IBD is diagnosed.

Tacrolimus and Cyclosporine

Adverse event profiles of the calcineurin inhibitors cyclosporine
and tacrolimus include hypertension, nausea, increased liver
function values, infections, nephrotoxicity, glucose intolerance,
and seizures.6 Hypomagnesemia and hypocholesterolemia are
known risk factors for seizures; hypomagnesemia responds
to oral supplementation.6,40 Hyperglycemia, especially with
tacrolimus, has been noted.41 Cosmetic side effects, such
as gingival hyperplasia, hirsutism, and coarsening facial
features, are less common with tacrolimus than they are with

Additional Monitoring for Thiopurine Agents
• Metabolite measurement (TGNs): In the appropriate
setting, measurement of TGNs can be considered
to aid in adjusting dosage, confirming compliance,
or choosing to use another agent when the clinical
response is not adequate.13
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cyclosporine.6 Fatal opportunistic infections (eg, Pneumocystis
carinnia pneumonia [PCP], Apergillus fumigatus pneumoniae)
have been reported in 3.5% of 86 adult patients with severe
UC who were being treated with cyclosporine.42

antibody and drug levels are commercially available and can
guide the clinician in patients who have a loss of infliximab
response. Antibody formation against infliximab can also be
addressed with concomitant immunosuppressive therapy.49 This
approach remains an area of active study and debate as the
risks and benefits are weighed (see the discussion of the risk of
hepatosplenic T-cell lymphoma below).

Suggested Monitoring
When cyclosporine or tacrolimus is initiated (typically as an
inpatient):
• Start prophylaxis against PCP
• Check baseline electrolytes including Ca2+; Mg2+;
Phos; BUN/Creatinine, CBC, and liver enzymes;
lipids; and cholesterol.
o Both hypomagnesemia and
hypocholesterolemia are independent risk
factors for seizure
o Monitor frequently as therapy is initiated
• Nutrition: monitor serum albumin and serum cholesterol
• Fasting glucose should be assessed regularly
• Trough drug levels should be assessed regularly
• Routine monitoring of metabolic and hematologic
systems should be performed as clinically warranted

Increased Infections
• Common Infections: IBD patients treated with biologic
agents have an increased risk of infections. The infections
are most often uncomplicated respiratory tract or urinary
tract infections.43
• Rare, but Serious Infections: Serious infections
associated with biologic agents are: tuberculosis (TB)
reactivation, histoplasmosis, and hepatitis B reactivation.50
Due to the risk of TB, a PPD skin test should be performed
prior to beginning treatment and repeated annually after
beginning anti–TNF-α therapy. Subjects with a high
suspicion of TB, a positive PPD skin test, or those who
present with a persistent cough should also have a chest
x-ray. Latent TB infections should be treated prior to
using a biologic therapeutic agent to treat IBD.

When a stable, well-tolerated dose has been established
(typically outpatient):
• Continue PCP prophylaxis
• Frequent monitoring of electrolytes, CBC, liver enzymes,
serum cholesterol, fasting glucose, renal function, and
trough drug levels
• Initiate a long-term maintenance agent (eg, these
agents are commonly used as a bridge to thiopurine
therapy)

Combining infliximab with other immunosuppressant IBD
therapies significantly increases the risk of infection in adult
IBD patients.51 Interestingly, however, a recent cohort study
comparing 734 adult IBD patients using infliximab plus
immunosuppressant and 666 control patients treated with
immunosuppressant found that concomitant steroid treatment
was the only independent risk factor for increased infections in
patients using infliximab therapy (OR 2.69 [95% CI, 1.18-6.12];
P = 0.018).45

Biologic Therapy

The currently available biologic agents, including infliximab,
adalimumab, certolizumab, and natalizumab, are approved
for the treatment of moderate-to-severe CD in adult patients,
while infliximab has also been approved for use in pediatric
CD patients and adult UC patients.43 Adverse events most often
experienced by IBD patients using these agents include infusion
reactions, symptoms due to immune response directed against
anti–TNF-α agents, opportunistic infections, and neoplasia
(Table 6).5,10,18,43-45
• Immediate infusion reactions: These typically
present as flushing, rash, dyspnea, and headache
and can be substantially improved or resolved through
adjustment of the infusion rate plus treatment with
acetaminophen, antihistamines, steroids, and/or
epinephrine.13
• Delayed infusion reactions: These are less common
than immediate reactions and are often characterized
by joint pain/stiffness, muscle pain, fever, general
malaise, and/or a lupus-like syndrome.46 Delayed
reactions are typically managed with acetaminophen,
antihistamines, and steroids.44 Complete resolution may
take 1-2 weeks.

Risk of Malignancy
• Hepatosplenic T-cell lymphoma (HSTCL): A growing
number of cases of HSTCL have been reported in
adolescent and young adult CD patients under treatment
with a combination of thiopurines (azathioprine or
6-MP) and infliximab.52 This report also examined
10 patients receiving thiopurine monotherapy.
A separate, potentially important observation
is that no cases of HSTCL have been reported in
rheumatology or dermatology patients treated with
infliximab alone or in combination with methotrexate.47

•

NMSC: In the study already discussed (see thiopurines and
NMSC) there was also a statistically significant doubling
of skin cancer risk associated with biologic therapy in CD
patients.32 Monitoring for appearance of skin cancer is
advisable during treatment with any anti–TNF-α agent.

Lupus-Like Reactions, Demyelination, and Psoriasis
On rare occasions, treatment with an anti–TNF-α agent can lead
to the formation of autoantibodies and subsequent development
of a lupus-like syndrome.53 Demyelinating neuropathy is a
rare adverse event reported in some patients using infliximab,
etanercept, or adalimumab.54 Improvement usually occurs after
drug interruption and/or in association with usual treatments
for demyelinating neuropathies. Psoriasis, including new onset
pustular and primarily palmar/plantar, has appeared in
postmarketing reports of adverse events associated with
infliximab.43 Improvement is seen with drug withdrawal.

Immunogenicity of Biological Agents – Most monoclonal
antibodies are immunogenic.47 Initiation of infliximab therapy
with 3 doses administered at 0, 2, and 6 weeks, followed by
regularly scheduled doses, can significantly reduce formation
of infliximab-clearing antibodies and improves the safety
and efficacy of infliximab therapy compared with episodic
administration.48 In the case of infliximab, anti-infliximab
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increased risk of infections and malignancy, including lymphoma
and skin cancers. Emphasis should focus on the importance of
following your recommendations for having serial blood tests
to monitor for myelosuppression and hepatotoxicity. You should
ask if she has been immunized for HPV and, if not, recommend
that she receive it. Confirmation of immunity to Varicella is
recommended as well. April and her parents should be told
that she should not receive live vaccines while taking 6-MP and
therefore, if able, prompt administration of all such vaccines
with ample time to respond would be ideal prior to starting
thiopurine therapy.

Table 6. Adverse Events Associated With Biologic
Agents5,10,18,43
Biologics

Common Complications

Infusion reactions
Nausea
Fever/chills
Hives
Fatigue

Rare, but Important
Complications

HSTCL
Other lymphomas (Epstein-Barr virus positive
and negative)
NMSC
TB
Cytopenia, increased liver chemistries
Psoriatic rash
Demyelination syndromes
Lupus-like reactions

Recommended
Monitoring

PPD
Chest x-ray, if symptomatic
Routine skin examinations
Also: CBC, liver chemistries

Appropriate Testing, Monitoring, and Follow-up With 6-MP Therapy

Before initiating 6-MP therapy, April needs to undergo TPMT
genotyping or phenotyping. Together, you plan for serial CBCs
and liver chemistry panels and have a system in place with your
office staff to ensure that you review the results when they are
sent over from the outside laboratory (her home is a 3-hour
drive from your office).
You see April every 3 months in your office. One year after
starting 6-MP, April returns for a follow-up visit and reports
that she is doing great. You note growth acceleration and
she is excited that her parents are taking her on a cruise
during a winter break in her school schedule. She has been
using a tanning bed in anticipation of the trip. April should be
strongly discouraged from using a tanning bed and you should
recommend she avoid excessive sun exposure for as long as
she continues using 6-MP therapy (protective sun screen and
clothing).

Suggested Monitoring With Biologic Therapy18
• CBC
• Liver enzymes
• All patients must be screened for prior exposure to
TB by PPD skin tests and possibly chest x-ray, when
indicated
• Active disease should be treated before anti-TNF is
initiated. Prior to starting anti-TNF therapy, adequate
anti-TB therapy should be given.
• Vaccinations: Counsel patients and families that
live vaccines are contraindicated while receiving
immunomodulators or biologic agents and include this
information in letters to primary care providers. Some
centers determine Varicella immune status early after
diagnosis to increase opportunity to immunize prior to
initiating biologic therapy.50

Case Study 2: Cecily
Cecily is 17 years old and was diagnosed with
ileal CD at age 13. She was initially given
prednisone for the induction of remission
and has continued on 6-MP monotherapy
for maintenance therapy. Over a 4-year
period, she had 2 disease exacerbations
that responded quickly to brief courses of
prednisone. Three months ago, she developed her third
exacerbation, which initially responded to prednisone, but she
is now unable to taper off of it despite optimizing her 6-MP
dose. You decide to start anti-TNF therapy.

Case Study 1: April
April is 14 years old and was recently
diagnosed with ileocolonic CD. April reports
having experienced IBD symptoms for about
5-6 months prior to diagnosis. It is noted that
April’s present height has fallen from the
60th percentile to the 25th. She will be treated,
in the long term, with immunomodulator
therapy using 6-MP.

Case Question:

•

Discussion of Cecily’s Case

Case Question:

•

What do you need to discuss with Cecily and her
parents, and what testing will be required now and
down the road?

A discussion of the risks and benefits should include the
risk of serious infections and malignancy, outlined in the
black box warnings for all anti-TNF agents. You counsel
Cecily and her parents to contact your office or be seen by
her primary care physician if she has unexplained fever or
other symptoms of infection. You should also discuss the risk
of infusion reactions (for infliximab) and immunogenicity,
including the formation of anti-infliximab antibodies,
auto-antibodies, and lupus-like reactions.

What key points should be discussed with April and
her parents, and what testing will be required now
and down the road as she takes 6-MP?

Discussion of April’s Case

As with any new medication, it is important to explain all of the
risks, benefits, and potential side effects associated with 6-MP.
A discussion of the risks and benefits should include the rare but
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Testing/Monitoring/Follow-up

above and the radiographic and pulmonary function test results.
Other common findings include peripheral eosinophilia, a groundglass patchy appearance of the pulmonary parenchyma using
high-resolution computed tomography scanning, and the
absence of infectious organisms. BAL can demonstrate increased
CD-4 cells and an increased CD-4:CD-8 ratio. Lung biopsy is not
always required and can be nonspecific.

Before starting therapy, Cecily has a PPD and chest radiograph
since she is on steroids. You determine her Varicella immune
status. You ensure that she returns to see you regularly. You
check for adenopathy at each examination and are aware that
this is a manifestation of only some lymphomas, so you also
look for enlargement of the liver and spleen. Cecily has an
excellent response to therapy and her disease is in remission
within 6 weeks. After 6 months of therapy, she presents to
the emergency department with headache, fever, chills, and
fatigue. Because she is on anti-TNF therapy, the treating
physician contacts you for advice. She has mild tachycardia,
her temperature is 104.1°F, and there is no obvious focus of
infection.

Conclusion of Jay’s Case

Polymerase chain reaction testing from his BAL demonstrates
Mycoplasma infection. Jay is treated, his symptoms resolve,
and he is able to continue therapy with methotrexate.

Conclusion

The primary goal of IBD therapy is to induce remission in
patients with active disease, and to provide maintenance
therapy to sustain remission. During treatment, drug toxicity
should be minimized and objective parameters of active
disease should return to normal (eg, C-reactive protein,
normalized growth velocity, and, perhaps, mucosal healing).
Short of curing IBD, the overall goal of treatment is focused
on maintaining the highest achievable quality of life. For this
reason, IBD therapy should take an individualized approach
with a well-balanced appreciation of the ratio of risk to
benefit.

Case Question:

•

What do you recommend?

Serious infections, including viral, bacterial, and fungal
etiologies, have been reported in patients on anti-TNF therapies.
You recommend sending blood cultures (including fungal blood
cultures), viral cultures, CBC, electrolytes, and chemistries
(liver-associated enzymes, etc). She is admitted to the hospital
and given broad spectrum antibiotics. Because she is having
headaches, a lumbar puncture is performed. She is ultimately
found to have Listeria monocytogenes meningitis.

Thank you for participating in this activity.

Case Study 3: Jay

To take the posttest and evaluation and receive credit, please go to:
http://www.gotomylist.com/evaluator/evaluation_start.cfm?pk_event=656,
or review page 2 under “How to Receive CME Credit” for further details.

Jay is 17 years old. Eight months ago, he
was diagnosed with ileocolonic CD. He was
initially given 6-MP, but developed pancreatitis
3 weeks after starting it. Since then, he has
been successfully maintained on methotrexate.
Jay comes for a follow-up visit and his disease
appears to be in remission; however, he now
complains of a cough that is dry and says it
began 2 weeks ago. He is also having exertional dyspnea and
reports feeling “feverish.” He has a history of exercise-induced
asthma and recently started football practice. He is using an
albuterol inhaler, but it provides only partial relief. When you
examine him you hear occasional crackles at the bases of both
lungs.

References
1.

Markowitz J, Grancher K, Kohn K, et al. A multicenter trial of
6-mercaptopurine and prednisone in children with newly diagnosed Crohn’s disease. Gastroenterology. 2000;119:895-902.

2.

Paganelli M, Albanese C, Borrelli O, et al. Inflammation is the
main determinant of low bone mineral density in pediatric inflammatory bowel disease. Inflamm Bowel Dis. 2007;13:416-423.

3.

Walters TD, Griffiths AM. Mechanisms of growth impairment
in pediatric Crohn’s disease. Nat Rev Gastroenterol Hepatol.
2009;6:513-523.

4.

Dubinsky M. Special issues in pediatric inflammatory bowel disease. World J Gastroenterol. 2008;14:413-420.

5.

Drugs@FDA Web site. Available at http://www.accessdata.fda.
gov/scripts/cder/drugsatfda/index.cfm. Accessed
April 26, 2010.

6.

Rufo PA, Bousvaros A. Current therapy of inflammatory bowel
disease in children. Paediatr Drugs. 2006;8:279-302.

7.

Stein RB, Hanauer SB. Comparative tolerability of treatments for
inflammatory bowel disease. Drug Saf. 2000;23:429-448.

8.

Parry SD, Barbatzas C, Peel ET, et al. Sulphasalazine and lung
toxicity. Eur Respir J. 2002;19:756-764.

Case Question:

•

Are Jay’s symptoms important, and what steps do
you need to take?

Discussion of Jay’s Case

Although Jay may be having an asthma exacerbation
and/or community-acquired pulmonary infection, you must
consider whether he is experiencing methotrexate pulmonary
toxicity. You obtain a chest x-ray and consult with a pulmonologist
who agrees to see him and does pulmonary function testing.
You also tell Jay to discontinue the methotrexate until a cause is
identified for his symptoms.
Jay’s chest x-ray shows a pattern of interstitial infiltrates
bilaterally and the pulmonary function tests demonstrate
a restrictive pattern, which can be seen with methotrexate
toxicity. A workup is required to identify or exclude infections.
Jay has a bronchoscopy and brochoalveolar lavage (BAL).
There are a number of findings that are common in patients with
methotrexate pulmonary toxicity, including the presentation

9

9.

Sulfasalazine Package Insert. DailyMed Web site. Available at
http://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?id=2870.
Accessed April 16, 2010.

25. Marehbian J, Arrighi HM, Hass S, et al. Adverse events associated with common therapy regimens for moderate-to-severe Crohn’s
disease. Am J Gastroenterol. 2009;104:2524-2533.
26. Bermejo F, Lopez-Sanroman A, Taxonera C, et al. Acute
pancreatitis in inflammatory bowel disease, with special reference
to azathioprine-induced pancreatitis. Aliment Pharmacol Ther.
2008;28:623-628.

10. Diefenbach KA, Breuer CK. Pediatric inflammatory bowel disease.
World J Gastroenterol. 2006;12:3204-3212.
11. Ransford RA, Langman MJ. Sulphasalazine and mesalazine:
serious adverse reactions re-evaluated on the basis of suspected
adverse reaction reports to the Committee on Safety of Medicines.
Gut. 2002;51:536-539.

27. Azathioprine package insert. Drugs@FDA Web site. http://www.
accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm. Accessed
April 26, 2010.

12. Gisbert JP, González-Lama Y, Maté J. 5-Aminosalicylates and
renal function in inflammatory bowel disease: a systematic review.
Inflamm Bowel Dis. 2007;13:629-638.

28. 6-mercaptopurine package insert. Drugs@FDA Web site. http://
www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm.
Accessed April 26, 2010.

13. Hyams JS, Markowitz JF. Can we alter the natural history of Crohn
disease in children? J Pediatr Gastroenterol Nutr.
2005;40:262-272.

29. Etchevers MJ, Aceituno M, Sans M. Are we giving azathioprine
too late? The case for early immunomodulation in inflammatory
bowel disease. World J Gastroenterol. 2008;14:5512-2218.
30. Kandiel A, Fraser AG, Korelitz BI, et al. Increased risk of lymphoma among inflammatory bowel disease patients treated with
azathioprine and 6-mercaptopurine. Gut. 2005;54:1121-1125.

14. Escher JC and the European Collaborative Research Group on
Budesonide in Paediatric IBD. Budesonide versus prednisolone
for the treatment of active Crohn’s disease in children: a randomized, double-blind, controlled multicentre trial. Eur J Gastroenterol
Hepatol. 2004;16:47-54.

31. Siegel CA. Communicating the safety of inflammatory bowel
disease therapies: risk versus reality. Gastroenterol Nurs.
2008;31:S8-S10.

15. Levine A, Weizman Z, Broide E, et al. A comparison of budesonide and prednisone for the treatment of active pediatric Crohn
disease. J Pediatr Gastroenterol Nutr. 2003;36:248-252.

32. Long MD, Herfarth HH, Pipkin CA, et al. Increased risk for nonmelanoma skin cancer in patients with inflammatory bowel disease.
Clin Gastroenterol Hepatol. 2010;8:268-274.

16. Irving PM, Gearry RB, Sparrow MP, et al. Review article:
appropriate use of corticosteroids in Crohn’s disease. Aliment
Pharmacol Ther. 2007;26:313-329.

33. Seksik P, Cosnes J, Sokol H, et al. Incidence of benign upper respiratory tract infections, HSV and HPV cutaneous infections in inflammatory bowel disease patients treated with azathioprine. Aliment
Pharmacol Ther. 2009;29:1106-1113.

17. Travis SP, Stange EF, Lémann M, et al. European evidence based
consensus on the diagnosis and management of Crohn’s disease:
current management. Gut. 2006;55(Suppl 1):i16-i35.

34. Kane S. Abnormal Pap smears in inflammatory bowel disease.
Inflamm Bowel Dis. 2008;14:1158-1160.

18. Bousvaros A. Advances in the monitoring and therapy of pediatric
inflammatory bowel disease. Slides presented at: DDW Annual
Meeting 2008. Available at http://www.ddw.org/user-assets/
documents/PDF/01_program/Sp570_Bousvaros.pdf. Accessed
April 26, 2010.

35. Cottone M, Renna S. IBD: Incidence of HSV and HPV with azathioprine. Nat Rev Gastroenterol Hepatol. 2009;6:444-445.
36. Sands BE, Cuffari C, Katz J, et al. Guidelines for immunizations
in patients with inflammatory bowel disease. Inflamm Bowel Dis.
2004;10:677-692.

19. Budesonide Package Insert. Drugs@FDA Web site. http://www.
accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm. Accessed
April 26, 2010.

37. Melmed GY, Agarwal N, Frenck RW, et al. Immunosuppression
impairs response to pneumococcal polysaccharide vaccination in
patients with inflammatory bowel disease. Am J Gastroenterol.
2010;105:148-154.

20. Hait E, Bousvaros A, Grand R. Pediatric inflammatory bowel
disease: what children can teach adults. Inflamm Bowel Dis.
2005;11:519-527.

38. Fournier MR, Klein J, Minuk GY, et al. Changes in liver biochemistry during methotrexate use for inflammatory bowel disease
[published online ahead of print February 16, 2010]. Am J
Gastroenterol. doi: 10.1038/ajg.2010.21.

21. Griffiths AM, Nguyen P, Smith C, et al. Growth and clinical course of
children with Crohn’s disease. Gut. 1993;34:939-943.
22. Boot AM, Bouquet J, Krenning EP, et al. Bone mineral density and
nutritional status in children with chronic inflammatory bowel disease. Gut. 1998;42:188-194.

39. Methotrexate package insert. Drugs@FDA Web site. http://www.
accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm. Accessed
April 26, 2010.

23. Sylvester FA, Wyzga N, Hyams JS, et al., Natural history of bone
metabolism and bone mineral density in children with inflammatory bone disease. Inflamm Bowel Dis. 2007;13:42-50.

40. Bousvaros A, Kirschner BS, Werlin SL, et al. Oral tacrolimus treatment of severe colitis in children. J Pediatr. 2000;137:794-799.

24. Lichtenstein GR, Feagan BG, Cohen RD, et al. Serious infections
and mortality in association with therapies for Crohn‘s disease:
TREAT registry. Clin Gastroenterol Hepatol. 2006;4:621-630.

41. Tacrolimus package insert. Drugs@FDA Web site. http://www.
accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm. Accessed
April 26, 2010.

10

49. Sandborn W, et al. One year data from the Sonic study: a randomized, double-blind trial comparing infliximab and infliximab
plus azathioprine to azathioprine in patients with Crohn’s disease
naive to immunomodulators and biologic therapy. Presented at:
DDW Annual Meeting 2009; May 20-June 4, 2009; Chicago, IL.
Abstract 751f.

42. Arts J, D’Haens G, Zeegers M, et al. Long-term outcome of treatment with intravenous cyclosporin in patients with severe ulcerative
colitis. Inflamm Bowel Dis. 2004;10:73-78.
43. Infliximab package insert. Drugs@FDA Web site. http://www.
accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm. Accessed
April 26, 2010.

50. Aberra FN, Lichtenstein GR. Methods to avoid infections in
patients with inflammatory bowel disease. Inflamm Bowel Dis.
2005;11:685-695.

44. Cheifetz A, Smedley M, Martin S, et al. The incidence and management of infusion reactions to infliximab: a large center experience. Am J Gastroenterol. 2003;98:1315-1324.

51. Toruner M, Loftus EV Jr, Harmsen WS, et al. Risk factors for opportunistic infections in patients with inflammatory bowel disease.
Gastroenterology. 2008;134:929-936.

45. Fidder H, Schnitzler F, Ferrante M, et al. Long-term safety of infliximab for the treatment of inflammatory bowel disease: a singlecentre cohort study. Gut. 2009;58:501-508.

52. Mackey AC, Green L, Leptak C, et al. Hepatosplenic T cell lymphoma associated with infliximab use in young patients treated
for inflammatory bowel disease: update. J Pediatr Gastroenterol
Nutr. 2009;48:386-388.

46. Hanauer SB, Feagan BG, Lichtenstein GR, et al. Maintenance
infliximab for Crohn’s disease: the ACCENT I randomised trial.
Lancet. 2002;359:1541-1549.

53. de Silva S, Devlin S, Panaccione R. Optimizing the safety of
biologic therapy for IBD. Nat Rev Gastroenterol Hepatol.
2010;7:93-101.

47. D’Haens G. Risks and benefits of biologic therapy for inflammatory bowel diseases. Gut. 2007;56:725-732.
48. Rosh JR. Alternative strategies for the use of infliximab in
pediatric inflammatory bowel disease. Curr Gastroenterol Rep.
2008;10:302-307.

54. Lozeron P, Denier C, Lacroix C, et al. Long-term course of demyelinating neuropathies occurring during tumor necrosis factor-alphablocker therapy. Arch Neurol. 2009;66:490-497.

11

A

C O N T I N U I N G

M E D I C A L

E D U C A T I O N

A C T I V I T Y

