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DR LIBMAN: Mr C is a 41-year-old man who experiences in-
termittent abdominal pain that is sometimes generalized and
other times localized to the right lower quadrant. There is no
association of the pain with fever, weight loss, or other gastro-
intestinal(GI)symptoms.Empiricaltreatmentwithomeprazole
temporarily improved his symptoms. With time, his pain has
worsened,andanabdominalcomputedtomography(CT)scan
revealedpartialobstructionandthickeningof thedistal ileum.
In November 2010, Mr C was referred to a gastroenterologist,
who performed a colonoscopy that demonstrated ileitis and a
stricture 2 cm proximal to the ileocecal valve. Histological ex-
amination of an ileal biopsy showed chronic, focally active il-
eitis. A diagnosis of Crohn disease was established.

Mesalamine was started, followed by budesonide, with some
improvement. Mr C’s pain recurred on completion of the
budesonide course. Two more courses of budesonide were
given, with temporary improvement. Mercaptopurine, 75
mg/d, was given and produced an indeterminate response.
The mercaptopurine was stopped after 2 months because of
nausea. A year after his diagnosis, Mr C is at a therapeutic
crossroads, having had several medical treatments fail for his
Crohn disease. He wants to know his treatment options.

He is taking mesalamine, 1000 mg orally twice per day,
a multivitamin, a vitamin D supplement, and a probiotic.
He has no known allergies.

Mr C is married with 2 children. He works as a re-
searcher, drinks alcohol occasionally, and does not smoke
cigarettes. He has no family history of inflammatory bowel
disease (IBD) or colon cancer.

MR C: HIS VIEW
I was first diagnosed with Crohn’s disease a little over a year
ago. During that time, I was having unexplained stomach
issues and that’s when I started going to my primary care
physician. She prescribed Prilosec [omeprazole], but I wasn’t
getting better. One night we went out to eat and I thought
I had food poisoning, as I was up all night in the bathroom.
I went to the ER and after all these tests and finally meeting
a GI doctor, I was diagnosed with Crohn’s.

The initial management was 1000 mg of mesalamine twice
a day. I had a flare-up and I was switched to budesonide and I
felt better. Then I had another flare-up and I went back on the
budesonide,andthat’swhenmyGIdoctorwasalittleconcerned

aboutcontinuingbudesonide.Shestarteddiscussingotherop-
tions if we weren’t able to get the Crohn’s into remission. We
discussedadalimumabvsinfliximabvsmercaptopurineandde-
cided to try mercaptopurine and see how I did. For the 5 or 6
weeks Iwason it, I felt good.Then Idevelopedbadnauseaand
since this wasn’t one of my normal symptoms, I called the gas-
troenterologist and we stopped mercaptopurine.

On days I don’t feel well, I have an uncomfortable feel-
ing, which makes me want to take it easy. So I cut back on
how much I’m eating and wait for it to subside. I think that’s
just part of learning to live with a chronic disease.

COMMON CLINICAL MANIFESTATIONS
OF CROHN DISEASE
DR CHEIFETZ: Crohn disease and ulcerative colitis are chronic
idiopathic inflammatory disorders of the GI tract, commonly
referred to as IBD. There are an estimated 1.2 million patients
with IBD in the United States. As in Mr C’s case, most patients
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Importance Treatment of Crohn disease is rapidly evolving, with
the induction of novel biologic therapies and newer, often more
intensive treatment approaches. Knowing how to treat individual
patients in this quickly changing milieu can be a challenge.

Objective To review the diagnosis and management of mod-
erate to severe Crohn disease, with a focus on newer treat-
ments and goals of care.

Evidence Review MEDLINE was searched from 2000 to 2011.
Additional citations were procured from references of select re-
search and review articles. Evidence was graded using the Ameri-
can Heart Association level-of-evidence guidelines.

Results Although mesalamines are still often used to treat Crohn
disease, the evidence for their efficacy is lacking. Corticoste-
roids can be effectively used to induce remission in moderate to
severe Crohn disease, but they do not maintain remission. The
mainstays of treatment are immunomodulators and biologics,
particularly anti–tumor necrosis factor.

Conclusion and Relevance Immunomodulators and biologics
are now the preferred treatment options for Crohn disease.
JAMA. 2013;309(20):2150-2158 www.jama.com

The conference on which this article is based took place at the General Medicine
Grand Rounds at Beth Israel Deaconess Medical Center, Boston, Massachusetts,
on January 5, 2012.
Author Affiliations: Dr Cheifetz is Director, Center for Inflammatory Bowel Dis-
ease, Beth Israel Deaconess Medical Center, and Associate Professor of Medicine,
Harvard Medical School, Boston, Massachusetts.
Corresponding Author: Adam S. Cheifetz, MD, Center for Inflammatory Bowel Dis-
ease,DivisionofGastroenterology,Rabb-Rose425,Beth IsraelDeaconessMedicalCen-
ter, 330 Brookline Ave, Boston, MA 02215 (acheifet@bidmc.harvard.edu).
Clinical Crossroads at Beth Israel Deaconess Medical Center is produced and edited
by Risa B. Burns, MD, series editor; Tom Delbanco, MD, Howard Libman, MD, Eileen
E. Reynolds, MD, Marc Schermerhorn, MD, Amy N. Ship, MD, and Anjala V. Tess, MD.
Clinical Crossroads Section Editor: Edward H. Livingston, MD, Deputy Editor, JAMA.

2150 JAMA, May 22/29, 2013—Vol 309, No. 20 ©2013 American Medical Association. All rights reserved.

Downloaded From: http://jama.jamanetwork.com/ by Laura Ozark on 08/04/2015



present in late adolescence and early adulthood.1,2 Crohn dis-
easeandulcerativecolitisdiffer inanumberofways(FIGURE1).
Crohn disease is more complex because of its variable loca-
tion and transmural inflammation. Additionally, it is char-
acterizedbyskip lesions,whicharediseasedsectionsofbowel
next to uninvolved areas. Although Crohn disease affects the
terminal ileum and colon in 50% of patients, it can involve
any portion of the GI tract but typically spares the rectum.
Twenty percent of patients have colon involvement only, and
30% of patients, like Mr C, have disease confined to the small
bowel. In addition, up to 25% of patients have perianal com-
plications.

Because of the variability of severity and location of Crohn
disease, as well as its transmural nature, patients can have
wide-ranging presentations. Patients usually present with
some combination of abdominal pain and diarrhea. Some
patients, such as Mr C, may exhibit only intermittent ab-
dominal discomfort. Systemic symptoms such as fatigue, an-
orexia, and weight loss may be present in more severe cases.
Less commonly, patients may initially present with stric-
turing or perforating complications.3 In up to 10% of pa-
tients, perianal complications or extraintestinal manifesta-
tions may be the presenting symptoms.4 Axial and peripheral
arthropathies are the most common extraintestinal mani-

Figure 1. Differences in Disease Characteristics Between Crohn Disease and Ulcerative Colitis
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Presenting symptoms are abdominal pain, diarrhea, nausea, vomiting, 
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granularity, edema, and erythema.
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inflammation through all layers of the 
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(hematoxylin-eosin; original 
magnification x40).

Representative colonic resection 
specimen with prominent mucosal and 
focal submucosal lymphocyte-
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inflammation in the deeper layers of the 
colonic wall (hematoxylin-eosin; original 
magnification x40).

Crohn Disease Ulcerative Colitis

Presenting symptoms are abdominal pain, diarrhea, nausea, vomiting,
and weight loss; rarely, obstructive or perforating symptoms.

Cigarette smoking is a risk factor. Cigarette smoking is protective.

Presenting symptoms are abdominal pain, rectal bleeding, and 
bloody diarrhea.
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festations, but uveitis, episcleritis, pyoderma gangreno-
sum, erythema nodosum, and primary sclerosing cholan-
gitis are all associated with IBD.

The differential diagnosis for the signs and symptoms typi-
cal of Crohn disease is extremely broad. As a result, diag-
nosis may be delayed.5 Nine months between symptom on-
set and diagnosis, as occurred with Mr C, is not uncommon.
After the diagnosis is made, clinicians should be aware that
patients with Crohn disease are at risk of non-IBD diseases
such as gallstones, renal stones, small intestinal bacterial over-
growth, and gastrointestinal infection.

The diagnosis of Crohn disease is usually established from
clinical findings and relies on a good history and physical ex-
amination. A Crohn disease diagnosis is suggested by a family
history of IBD, recent use of nonsteroidal anti-inflammatory
drugs, and cigarette smoking, all of which are risk factors for
Crohn disease.6 As is the case for Mr C, most patients do not
have any identifiable risk factors or relatives with IBD. The ab-
dominal and perianal examinations are important, as are the
presenceofextraintestinalmanifestations.Thepresenceofab-
dominal fullness or mass or a perianal fissure, fistula, mass, or
large skin tags may suggest Crohn disease. No laboratory tests
specificallyestablishaCrohndiseasediagnosis.Anemia, throm-
bocytosis, and increased levels of inflammatory markers such
as erythrocyte sedimentation rate and C-reactive protein are
nonspecificmarkersof inflammationandcanbeseeninpatients
with Crohn disease. Fecal calprotectin and lactoferrin are in-
creasingly used as indicators because they appear to be more
sensitiveindetectinginflammation,though,liketheserummark-

ers, they are nonspecific. Stool studies, including tests for bac-
terial andparasiticpathogens, arenecessary to ruleoutgastro-
intestinal infection.Typically, thecombinationof ileocolonos-
copyandsmallbowelimaging(FIGURE2)establishthediagnosis,
location, and extent of Crohn disease. Histopathology can
confirm Crohn disease with findings of focal intestinal in-
flammation as was seen on Mr C’s ileal biopsies (FIGURE 3).
Although noncaseating granulomas are typically considered
tobepathognomonic forCrohndisease, theyare infrequently
found on biopsy.7

The colon and distal ileum are readily accessible with colo-
noscopy. Adequate imaging of the small bowel is more chal-
lenging.Historically,bariumstudieswereused,butotherimaging
testsarenowmoreeffective.Cross-sectionalimagingtechniques,
including CT enterography and magnetic resonance enterog-
raphy, evaluate all layers of the bowel wall and have the added
advantage of identifying extraluminal complications.8,9 Mag-
netic resonanceenterography ismoreexpensiveandtimecon-
suming than CT enterography but does not require ionizing
radiation.Capsuleendoscopyisarelativelynoninvasivemethod
thatdirectlyvisualizes the smallbowelmucosaandhas thead-
vantageofbeinghighlysensitiveformucosal lesions,but it lacks
specificity.10 Additionally, there is an increased risk of capsule
retention in Crohn disease.11

COMMON CLASSIFICATIONS
OF CROHN DISEASE
The numerous classification systems available for Crohn dis-
ease are mainly used for research purposes. In clinical prac-

Figure 2. Helical Computed Tomography Imaging of the Patient’s Abdomen and Pelvis

A B

Coronal computed tomography views show slightly increased enhancement in the mucosa of the terminal ileum near the ileocecal valve with areas of slight wall thick-
ening and mural stratification with predominantly intramural fat (yellow arrowheads), as well as feculent luminal contents (pink arrowhead). More proximal loops of
ileum are slightly dilated (blue arrowheads).
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tice, a patient’s disease is stratified by disease severity (mild,
moderate, or severe), disease location (upper GI, ileal, il-
eocolonic, colonic, or perianal), extent of disease, and dis-
ease phenotype (penetrating, stricturing, or inflamma-
tory). Disease severity is typically determined by clinical
course and treatment history. Based on the available infor-
mation, Mr C’s Crohn disease appears limited to the ileum
and of moderate to severe intensity because of his symp-
tom severity and steroid dependency. His response to budes-
onide suggests an inflammatory component to his disease.

The Crohn Disease Activity Index is the gold standard for
defining Crohn disease clinical activity and evaluating clini-
cal response and remission in randomized controlled trials12

(TABLE 1). However, because it is cumbersome, uses sub-
jective variables, and has high interobserver variability, the
Crohn Disease Activity Index is significantly limited.13,14

These limitations have motivated the recent use of endo-
scopic healing as a preferred end point for clinical trials. How-
ever, the use of endoscopic healing also has limitations. The
Montreal Classification is often used in clinical trials and
classifies patients based on age of diagnosis, location of dis-
ease, and disease phenotype.15

NATURAL HISTORY
The pattern of Mr C’s symptoms is not unusual. Like many
chronic diseases, the course of Crohn disease tends to be re-
lapsing and remitting. Population-based studies from Scan-
dinavia suggest that after initial diagnosis, 50% of patients with
Crohn disease relapse within 1 year. Over 4 years, 22% of pa-
tients are in remission, 25% have chronic active symptoms,
and the majority of patients (53%) have a fluctuating course.16,17

Although most patients with Crohn disease initially pre-
sent with inflammatory disease, with time the disease pro-
gresses such that most patients develop stricturing or pen-
etrating complications.3 These complications result in a high
surgery rate in Crohn disease; in some studies, surgery is
as high as 50% within 10 years of initial diagnosis.18 Sur-
gery for Crohn disease is not curative. Within 5 years of an
operation, about half of patients relapse and many ulti-
mately require a repeat resection.19

GOALS OF TREATMENT
The conventional approach for Crohn disease treatment is
administration of mesalamines and multiple courses of cor-
ticosteroids prior to escalation to immunosuppressive
therapy. This is what Mr C received. However, this ap-
proach does not decrease complication or surgery rates.20

Long-term outcomes may be improved by earlier use of bio-
logics and induction of mucosal healing.21 Treatment para-
digms and goals have changed as these newer and more ef-
fective therapies have become available. Anti–tumor necrosis
factor (TNF) therapies are being used much earlier in the
course of disease, mesalamines are no longer recom-
mended, and the goals of therapy are being expanded to in-
clude mucosal healing.22

Treatment goals include improving patient symptoms, in-
ducing and maintaining a steroid-free clinical remission, im-
proving quality of life, and minimizing toxicity.22 Accumu-

Figure 3. Biopsy of the Patient’s Ileal Mucosa

Biopsy demonstrating replacement of the normal intestinal-type epithelium, com-
posed of goblet cells and enterocytes, with mucous-type glands normally seen in
the gastric pylorus (hematoxylin-eosin stain, original magnification �400). This
histologic feature of pyloric gland metaplasia is indicative of chronic injury often
seen in the terminal ileum of patients with Crohn disease.

Table 1. Crohn Disease Activity Index (CDAI)a

Variable Description Score Multiplier

No. of liquid stools Sum of 7 days 2

Abdominal pain Sum of 7 days 0 = none; 1 = mild; 2 = moderate; 3 = severe 5

General well-being Sum of 7 days 0 = generally well; 1 = slightly under par; 2 = poor;
3 = very poor; 4 = terrible

7

Extraintestinal complications Number of listed complications Arthritis, arthralgia, iritis, uveitis, erythema nodosum,
pyoderma gangrenosum, aphthous stomatitis,
anal fissure/fistula/abscess, fever �37.8�C (100�F)

20

Antidiarrheal drugs Use in the previous 7 days 0 = no; 1 = yes 30

Abdominal mass 0 = no; 2 = questionable; 5 = definite 10

Hematocrit Expected minus observed level Male: 47% � observed; female: 42% � observed 6

Body weight Use in the previous 7 days 1 � (ideal observed) � 100 1 (not if �10)
aRemission: CDAI score �150. Response: decrease in CDAI score of �70 or �100 (depending on trial). Moderate to severe Crohn disease: CDAI score of 220-450. Severe Crohn

disease: CDAI score �450.12
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lating evidence suggests that mucosal healing is an important
treatment goal because it may be associated with decreased
likelihood of a flare, progression to complications, and need
for hospitalization and surgery.21,23 Outcome studies regard-
ing endoscopic healing are not definitive as most of the evi-
dence is indirect and methodological concerns limit these stud-
ies. Prospective studies assessing the effect of treating to “deep
remission” (clinical plus endoscopic remission) are ongoing
and will hopefully further clarify the role of mucosal healing.
The main treatment goal is steroid-free clinical remission, but
deep remission may become the ultimate therapeutic target.
Currently, there is not enough evidence to support more in-
tensive therapy for all patients already in clinical remission
who continue to have endoscopic evidence of ongoing in-
flammation. Use of the end point of mucosal healing may be
appropriate for some patients with a more aggressive disease
phenotype or extensive disease.

Recently issued national and international guidelines for
the treatment of Crohn disease continue to emphasize in-
ducing and maintaining clinical remission as the main treat-
ment goal.22,24 However, for the first time, endoscopic heal-
ing is mentioned as a treatment goal in the American College
of Gastroenterology adult Crohn disease management guide-
lines: “Newer goals of therapy include induction and main-
tenance of mucosal (and histologic) healing.” But they also
note that “novel endpoints for successful medical
therapy . . . are needed.”22 Certainly, there are a number of
questions that need to be answered before there is a para-

digm shift in therapeutic objectives. However, the treat-
ment of Crohn disease is rapidly evolving, and paradigms
may change before the guidelines do. Recent data suggest
that IBD guidelines are, on average, 4 years old and may con-
tain dated recommendations. Additionally, the recommen-
dations are not always consistent across societies.25

MEDICAL THERAPIES
As shown in TABLE 2, a number of medical therapies are avail-
able for the treatment of Crohn disease. In the treatment of
Crohn disease, it is important to differentiate between induc-
tion and maintenance of remission. It is also essential to take
into account the severity and location of the disease.

Mesalamines and Antibiotics

Although high-quality evidence exists supporting use of 5-ami-
nosalicylates in ulcerative colitis, this is not the case for Crohn
disease.26 These agents are no longer recommended for Crohn
disease treatment, as only sulfasalazine has shown modest ef-
ficacy for treating active Crohn disease, though it has not been
shown to maintain remission. Despite this, Mr C’s treatment
course exemplifies that mesalamine products remain among
the most commonly prescribed drugs for Crohn disease.5 Most
likely this is because of their low toxicity and physician com-
fort. The latest American College of Gastroenterology and Eu-
ropean treatment guidelines recommend against use of 5-ami-
nosalicylates to treat Crohn disease.22,27 Using ineffective
treatments may negatively affect the course of Crohn disease

Table 2. Medications Used for the Treatment of Crohn Disease and Evidence-Based Dataa

Medications

Induction
of Remission,
% of Patients

Level of
Evidenceb

Maintenance
of Remission,
% of Patients

Level of
Evidenceb Common Adverse Effects

Rare
Adverse Effects

(�1% of Patients)

Aminosalicylates
(sulfasalazine,
mesalamine)

Limited or no role for
mesalamine26,27

Sulfasalazine may be
considered for
mild Crohn colitis

III, A
IIb, B

No role26,27 III, B Nausea, vomiting; headache;
reversible male infertility
(sulfasalazine)

Interstitial nephritis

Corticosteroids 70-8028,29 I, A No evidence of
benefit

III, A Steroid adverse effects

Budesonide 50-7030,31 I, A No evidence of
benefit
beyond 6
mo

III, A Steroid adverse effects

Thiopurines
(azathioprine,
mercaptopurine)

55 (Slower onset of
action)32

IIa, B 50-7033 I, A Nausea, vomiting; pancreatitis;
infection; bone marrow
suppression; liver toxicity

Lymphoma

Methotrexate
(intramuscular)

40 (Slower onset of
action)34

IIa, B 6535 I, B Nausea, vomiting; infection; liver
toxicity; contraindicated in
pregnancy

Pulmonary

Anti-TNFs (infliximab,
adalimumab,
certolizumab)

60-8036-38 I, A 40-6036-41 I, A Infection; infusion/injection
reactions

Lymphoma; heart failure;
demyelination

Natalizumab 61 (Indicated in
anti-TNF
failures)42

IIa, B 4442 IIa, A; depends
on JC virus
antibody
status

Infection Progressive multifocal
leukoencephalopathy; JC
virus antibody test should be
performed prior to initiation

Abbreviation: TNF, tumor necrosis factor.
aAntibiotics are used in the treatment of perianal Crohn disease but are not included because they have no proven benefit in luminal disease. It is difficult to provide a single value for rates

of induction and maintenance of remission because of variations in populations, studies, and trial design, but this figure represents an overall estimate of response.
bAmerican Heart Association levels of evidence43: I: Benefit ��� risk. Treatment should be administered. IIa: Benefit �� risk, but additional studies with focused objectives are needed.

It is reasonable to administer treatment. IIb: Benefit � risk, but additional studies with broad objectives are needed; additional registry data would be helpful. Treatment may be con-
sidered. III: No benefit or harm. Procedure not helpful or harmful. Treatment has no proven benefit or is harmful. A: Multiple populations evaluated. Data derived from multiple random-
ized controlled trials or meta-analysis. B: Limited populations evaluated. Data derived from a single randomized controlled trial or nonrandomized studies. C: Very limited populations
evaluated. Only consensus opinions of experts, case studies, or standard of care.
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by allowing the disease process to progress with the potential
for structuring and penetrating complications and eventual
surgery. There is also no clear role for the use of antibiotics
in treatment of active Crohn disease, although they are used
to treat suppurative complications and perianal disease.22,27

Corticosteroids

Systemically acting corticosteroids have been the mainstay
therapy for Crohn disease. They very effectively induce re-
mission of moderate to severe Crohn disease.44 These drugs
do not maintain remission. Systemic corticosteroids are as-
sociated with significant long-term complications includ-
ing an increased risk of serious infections and mortality in
patients with Crohn disease.45 Enteric-coated budesonide,
as used in Mr C’s care, is an alternative to conventional ste-
roids in patients with ileal and right-sided colonic Crohn
disease.46 Because of its substantial first-pass metabolism in
the liver, budesonide is associated with less toxicity than
systemically absorbed steroids. Budesonide may delay re-
lapse for up to 9 months, but it is not effective in maintain-
ing remission of Crohn disease.46 Once steroids are given
to a patient with moderate to severe Crohn disease, the phy-
sician should develop a plan to maintain steroid-free remis-
sion. This typically entails use of an immunomodulator or
biologic.

Immunomodulators

Immunomodulators, thiopurines (azathioprine, mercapto-
purine), and methotrexate are used primarily for mainte-
nance of remission in patients with moderate to severe or
steroid-dependent Crohn disease.33,34,47 Although these drugs
may induce remission, they are suboptimal because of their
slow onset of action.47 Typically, immunomodulators must
be used together with a more rapid-onset medication. Ad-
verse effects associated with immunomodulators include in-
creased risk of infection, bone marrow suppression, and liver
toxicity.24,48 They are also associated with an increased risk
of nonmelanoma skin cancers.49 There is a 4- to 5-fold in-
creased risk of non-Hodgkin lymphoma with thiopurines
in this patient population.50 Patients taking immunomodu-
lators require continual surveillance for complications, in-
cluding skin examinations and routine monitoring of com-
plete blood count and liver function tests.24,48

Biologics

The introduction of biologics has substantially improved
Crohn disease treatment. Monoclonal antibodies directed
against TNF effectively induce and maintain remission in
patients with moderate to severe Crohn disease.36-39 Anti-
TNFs are also effective for the treatment of perianal fistu-
las. There are 3 anti-TNFs available for the treatment of
Crohn disease in the United States: infliximab, adali-
mumab, and certolizumab pegol. These compounds differ
based on their chemical structure and mechanism of deliv-
ery. The adverse effects of the various anti-TNFs appear simi-

lar to each other, with infection being the most concern-
ing. These drugs have also been associated with paradoxical
psoriasis.51 There also is a slight increased risk of non-
Hodgkin lymphoma, particularly in patients currently or pre-
viously exposed to thiopurines.52 Monotherapy with anti-
TNFs does not appear to be associated with lymphoma.
Melanoma is more common in patients receiving anti-
TNFs.49 However, the most common adverse effect is infu-
sion (infliximab) or injection site (adalimumab, certoli-
zumab pegol) reactions, which are usually minor and easily
controlled.53 As with corticosteroids and immunomodula-
tors, close monitoring of patients receiving anti-TNFs is
required.

Natalizumab is a monoclonal antibody directed against
�4 integrins. It is the first of a class of biological selective
adhesion molecule inhibitors that prevent recruitment and
trafficking of leukocytes across the vascular endothelium.
Natalizumab is effective for the induction and mainte-
nance of remission in patients with moderate to severe Crohn
disease.42 Because of a risk of progressive multifocal leuko-
encephalopathy, the US Food and Drug Administration has
restricted the use of this drug to patients in whom therapy
with anti-TNFs has failed.54 Fear of progressive multifocal
leukoencephalopathy has limited the use of this drug in
Crohn disease. A blood test for the JC virus antibody was re-
cently introduced that facilitates risk stratification and may
make natalizumab therapy more practical. Patients receiving
natalizumab must be closely monitored for toxic effects and
may continue the drug only if efficacy is demonstrated.55

CURRENT CONTROVERSIES
Controversy exists regarding which patients should be treated
with a combination therapy of immunomodulators and anti-
TNFs and which should be treated with monotherapy. Good
evidence suggests that biologic and immunomodulator-
naive patients with moderate to severe Crohn disease have
improved outcomes with combination therapy.56 In the
SONIC trial, combination therapy was more effective than
infliximab, which, in turn, was more effective than azathio-
prine at maintaining clinical and endoscopic remission at
26 weeks and 54 weeks.56 Azathioprine appears to de-
crease anti-infliximab antibodies and increase infliximab lev-
els. It is not clear if azathioprine confers additional anti-
inflammatory effects. The benefits of combination therapy
beyond 1 year are unknown in this group of patients with
moderate to severe Crohn disease previously naive to im-
munomodulators and anti-TNFs. Questions remain about
optimal induction strategies and whether combination
therapy should be continued indefinitely or eventually
changed to monotherapy.57,58 For patients in whom immu-
nomodulator therapy fails, the benefit of combination therapy
is less clear.36-38,40 Some, but not all, studies show an asso-
ciation between combination therapy and adverse events,
particularly for non-Hodgkin lymphoma and opportunis-
tic infections.52,59 More information is needed regarding which
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patients benefit from combination therapy and what is the
optimal duration of treatment.

Risk factors for debilitating disease, including ileal Crohn
disease, perianal fistulas, and steroid requirement, may be used
when weighing the risks and benefits of combination therapy
vs monotherapy.60 Patients with severe endoscopic lesions and
those with more extensive disease and high-risk anatomy (le-
sions in the foregut and rectal areas) may benefit from com-
bination therapy. In Mr C’s situation, the CT scan should be
reviewed to assess the extent of ileal disease.

Controversy exists regarding which patients with Crohn
disease require “early aggressive therapy” vs those who can
be treated with more conventional management. Early data
for aggressive therapy suggest it may improve the natural
history of Crohn disease.61 Predictors of aggressive Crohn
disease may be helpful in risk stratification and deciding who
would benefit from early aggressive therapy. Improved un-
derstanding of Crohn genetics and biomarker identifica-
tion will hopefully facilitate risk stratification and identifi-
cation of patients who will benefit from aggressive and earlier
treatment.62,63

SURGERY
The majority of patients with Crohn disease require sur-
gery over the course of their lifetimes. A subgroup of pa-
tients require multiple operations.18 Surgery is not curative
and the disease recurs in most patients within 5 years.19,64

Surgery is typically used to treat the penetrating and stric-
turing complications of Crohn disease. It is also used when
medical therapy fails or patients remain steroid dependent.
Uncontrolled bleeding, toxic megacolon, and dysplasia and
malignancy are also indications for surgery.

RECOMMENDATIONS FOR MR C
Mr C is a 41-year-old man with moderate to severe ileal
Crohn disease whose response to budesonide suggests an
inflammatory component of his disease. Because he re-
quired multiple courses of budesonide over a short period,
he should be considered steroid dependent. It is unclear from
his history if he was truly responsive to mercaptopurine, since
it was discontinued soon after initiation. It is also unclear
if his nausea was related to the mercaptopurine.

At this time, Mr C has active Crohn disease. Treatment op-
tions for Mr C include azathioprine/mercaptopurine, anti-
TNF, methotrexate, combination therapy, or a limited ileal
resection. Prior to making this decision, I would recom-
mend a magnetic resonance enterography to better assess the
extent and activity of his Crohn disease and to rule out stric-
turing of the terminal ileum. The potential risks and ben-
efits of the various options should be discussed with Mr C.
With the data available, several different approaches could
be supported, though I would favor another trial of mercap-
topurine. I am not convinced that mercaptopurine failed in
Mr C. Even if the nausea was believed to be an adverse effect
(and this is not clear), he is still a candidate for azathioprine.

A significant percentage of patients who do not tolerate mer-
captopurine do tolerate azathioprine and vice versa.65 The rec-
ommended dose of mercaptopurine is 1 to 1.5 mg/kg, sig-
nificantly higher than what Mr C was receiving.22,27 The
recommended dose of azathioprine is 2 to 3 mg/kg. Metho-
trexate is another option in steroid-dependent Crohn dis-
ease if thiopurines fail or are not tolerated. However, I would
recommend an anti-TNF drug based on its efficacy. This could
be considered either alone or in combination with an immu-
nomodulator. If combination therapy is chosen, consider-
ation could be given to stopping one of the medications af-
ter a year as no data exist that it is beneficial after this time.57,58

Because removing the ileocecal valve has long-term conse-
quences including an increased risk of small intestinal bac-
terial overgrowth and altered bowel function, I would try medi-
cal therapy before recommending a resection unless there was
clear evidence of a tight ileal stricture.

FUTURE MANAGEMENT OF CROHN DISEASE
The management of Crohn disease is rapidly changing. A
number of promising drugs are in development that will cause
treatment approaches to evolve further. Vedolizumab, a se-
lective adhesion molecule inhibitor, is a humanized mono-
clonal IgG1 antibody directed at integrin �4	7 that ap-
pears to be effective in treating Crohn disease.66,67 As its
activity is focused on mucosal addressin cell adhesion mol-
ecule 1, which is virtually exclusively expressed in the gas-
trointestinal tract, vedolizumab likely has advantages over
natalizumab in terms of the risk of progressive multifocal
leukoencephalopathy. Ustekinumab is a monoclonal anti-
body that blocks interleukins 12 and 23 through their com-
mon p40 subunit and is currently approved by the US Food
and Drug Administration for psoriasis; early studies in Crohn
disease are hopeful.68 Other therapeutic pathways are being
explored, including inhibition of janus kinase.

Hopefully, the research on the genetics of Crohn disease
and the human microbiome will help uncover the cause of
Crohn disease and result in new treatment options and/or
Crohn disease prevention strategies. Because these research
areas are in their infancy, current emphasis is on greater un-
derstanding of new treatment paradigms and their potential
to improve patient outcomes. Further studies of genetic, se-
rologic, and clinical markers predicting disease severity and
identification of patients most likely to benefit from early ag-
gressive or combination therapy are ongoing. Additionally,
studies determining whether the goal of therapy should be
clinical remission or deep remission are under way.

QUESTIONS AND DISCUSSION
QUESTION: What is the known about the pathogenesis of
Crohn disease?

DR CHEIFETZ: We are making headway in determining
the pathogenesis of Crohn disease. There seems to be in-
terplay between host genetics, the immune system, and the
environment. The current hypothesis is that following an
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environmental hit that likely alters the commensal flora or
mucosal barrier, a genetically susceptible individual devel-
ops an abnormal immune response to the commensal gas-
trointestinal flora.69,70 More than 100 susceptibility genes and
loci have already been identified in Crohn disease.71 Fur-
ther studies on the genetics of IBD and the microbiome are
ongoing and will hopefully further elucidate what causes
Crohn disease.

QUESTION: What is the risk of colon cancer in this popu-
lation and how should patients be screened?

DR CHEIFETZ: Patients with extensive Crohn colitis (in-
volving at least one-third of the colon) are at increased risk
of colorectal cancer.72 More recent studies suggest that
while not as high as previously thought, the risk is
approximately 2 to 3 times that of the general popula-
tion.73 Further risk modifiers include duration of disease,
extent of disease, activity of disease, family history of colon
cancer, and primary sclerosing cholangitis.74 The most
recent US guidelines74 recommend a screening colonos-
copy after 8 years of disease and then every 1 to 3 years
based on their specific risk factors for colorectal cancer.
Patients with primary sclerosing cholangitis should have
annual colonoscopies from the time of diagnosis. Although
recent studies suggest that most dysplasia is visible, the
typical practice is to obtain 4-quadrant biopsies every 10
cm (�32 biopsies) to assess for microscopic dysplasia and
targeted biopsies of abnormal areas. The current guidelines
allow those with expertise to perform chromoendoscopy
with dilute indigo carmine or methylene blue in addition
to targeted biopsies of abnormal-appearing mucosa, as this
has been associated with a 2- to 3-fold increased detection
rate of dysplasia.74-76

QUESTION: One problem is the cost of medication, par-
ticularly the biologics. How will this affect future manage-
ment of Crohn disease?

DR CHEIFETZ: As far as biologics are concerned, I agree
they are quite expensive. However, studies suggest that the
majority of the cost of treating Crohn disease comes from
hospitalizations and surgeries.77 Cost-effectiveness analy-
ses suggest that anti-TNFs are cost-effective or cost-saving
because they prevent hospitalizations and surgeries.78,79 Ad-
ditionally, keeping patients in remission and at work al-
lows for cost savings elsewhere. Prescribing drugs such as
mesalamine and antibiotics, though they are less expen-
sive, but for which there is little evidence, may allow the
disease to progress and lead to complications and overall
higher costs.
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48. Travis SP, Stange EF, Lémann M, et al; European Crohn’s and Colitis Organisation.
European evidence based consensus on the diagnosis and management of Crohn’s
disease. Gut. 2006;55(suppl 1):i16-i35.
49. Long MD, Martin CF, Pipkin CA, et al. Risk of melanoma and nonmelanoma
skin cancer among patients with inflammatory bowel disease. Gastroenterology.
2012;143(2):390-399.
50. Beaugerie L, Brousse N, Bouvier AM, et al; CESAME Study Group. Lympho-
proliferative disorders in patients receiving thiopurines for inflammatory bowel disease.
Lancet. 2009;374(9701):1617-1625.
51. Cullen G, Kroshinsky D, Cheifetz AS, Korzenik JR. Psoriasis associated with
anti-tumour necrosis factor therapy in inflammatory bowel disease. Aliment Phar-
macol Ther. 2011;34(11-12):1318-1327.
52. Siegel CA, Marden SM, Persing SM, et al. Risk of lymphoma associated with
combination anti-tumor necrosis factor and immunomodulator therapy for the treat-
ment of Crohn’s disease. Clin Gastroenterol Hepatol. 2009;7(8):874-881.
53. Cheifetz A, Smedley M, Martin S, et al. The incidence and management of
infusion reactions to infliximab. Am J Gastroenterol. 2003;98(6):1315-1324.
54. Van Assche G, Van Ranst M, Sciot R, et al. Progressive multifocal leukoen-
cephalopathy after natalizumab therapy for Crohn’s disease. N Engl J Med. 2005;
353(4):362-368.
55. Van Assche G, Lewis JD, Lichtenstein GR, et al. The London position state-

ment of the World Congress of Gastroenterology on Biological Therapy for IBD
with the European Crohn’s and Colitis Organisation: safety. Am J Gastroenterol.
2011;106(9):1594-1602.
56. Colombel JF, Sandborn WJ, Reinisch W, et al; SONIC Study Group. Inflixi-
mab, azathioprine, or combination therapy for Crohn’s disease. N Engl J Med. 2010;
362(15):1383-1395.
57. Treton X, Bouhnik Y, Mary JY, et al; Groupe D’Etude Thérapeutique Des Af-
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