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Abstract

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 moderate to severe Crohn disease, with 

a focus on newer treatments and goals of care.

Evidence Review—MEDLINE was searched from 2000 to 2011. Additional citations were 

procured from references of select research and review articles. Evidence was graded using the 

American Heart Association level-of-evidence guidelines.

Results—Although mesalamines are still often used to treat Crohn disease, the evidence for their 

efficacy is lacking. Corticosteroids 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.

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 
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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, and that's when my GI doctor was a little concerned about continuing 

budesonide. She started discussing other options if we weren't able to get the Crohn's into 

remission. We discussed adalimumab vs infliximab vs mercaptopurine and decided to try 

mercaptopurine and see how I did. For the 5 or 6 weeks I was on it, I felt good. Then I 

developed bad nausea and since this wasn't one of my normal symptoms, I called the 

gastroenterologist and we stopped mercaptopurine.

On days I don't feel well, I have an uncomfortable feeling, 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 present in late adolescence and early 

adulthood.1,2 Crohn disease and ulcerative colitis differ in a number of ways (Figure 1). 

Crohn disease is more complex because of its variable location and transmural 

inflammation. Additionally, it is characterized by skip lesions, which are diseased sections 

of bowel 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 complications.

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 abdominal discomfort. Systemic symptoms such as fatigue, anorexia, and 

weight loss may be present in more severe cases. Less commonly, patients may initially 

present with stricturing or perforating complications.3 In up to 10% of patients, perianal 

complications or extraintestinal manifestations may be the presenting symptoms.4 Axial and 

peripheral arthropathies are the most common extraintestinal manifestations, but uveitis, 

episcleritis, pyoderma gangrenosum, erythema nodosum, and primary sclerosing cholangitis 

are all associated with IBD.

The differential diagnosis for the signs and symptoms typical of Crohn disease is extremely 

broad. As a result, diagnosis may be delayed.5 Nine months between symptom onset and 

diagnosis, as occurred with Mr C, is not uncommon. After the diagnosis is made, clinicians 
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should be aware that patients with Crohn disease are at risk of non-IBD diseases such as 

gallstones, renal stones, small intestinal bacterial overgrowth, and gastrointestinal infection.

The diagnosis of Crohn disease is usually established from clinical findings and relies on a 

good history and physical examination. 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 abdominal and perianal 

examinations are important, as are the presence of extraintestinal manifestations. The 

presence of abdominal fullness or mass or a perianal fissure, fistula, mass, or large skin tags 

may suggest Crohn disease. No laboratory tests specifically establish a Crohn disease 

diagnosis. Anemia, thrombocytosis, and increased levels of inflammatory markers such as 

erythrocyte sedimentation rate and C-reactive protein are nonspecific markers of 

inflammation and can be seen in patients with Crohn disease. Fecal calprotectin and 

lactoferrin are increasingly used as indicators because they appear to be more sensitive in 

detecting inflammation, though, like the serum markers, they are nonspecific. Stool studies, 

including tests for bacterial and parasitic pathogens, are necessary to rule out gastrointestinal 

infection. Typically, the combination of ileocolonoscopy and small bowel imaging (Figure 2) 

establish the diagnosis, location, and extent of Crohn disease. Histopathology can confirm 

Crohn disease with findings of focal intestinal inflammation as was seen on Mr C's ileal 

biopsies (Figure 3). Although noncaseating granulomas are typically considered to be 

pathognomonic for Crohn disease, they are infrequently found on biopsy.7

The colon and distal ileum are readily accessible with colonoscopy. Adequate imaging of the 

small bowel is more challenging. Historically, barium studies were used, but other imaging 

tests are now more effective. Cross-sectional imaging techniques, including CT 

enterography and magnetic resonance enterography, evaluate all layers of the bowel wall and 

have the added advantage of identifying extraluminal complications.8,9 Magnetic resonance 

enterography is more expensive and time consuming than CT enterography but does not 

require ionizing radiation. Capsule endoscopy is a relatively noninvasive method that 

directly visualizes the small bowel mucosa and has the advantage of being highly sensitive 

for mucosal 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 disease are mainly used for 

research purposes. In clinical practice, a patient's disease is stratified by disease severity 

(mild, moderate, or severe), disease location (upper GI, ileal, ileocolonic, colonic, or 

perianal), extent of disease, and disease phenotype (penetrating, stricturing, or 

inflammatory). Disease severity is typically determined by clinical course and treatment 

history. Based on the available information, Mr C's Crohn disease appears limited to the 

ileum and of moderate to severe intensity because of his symptom severity and steroid 

dependency. His response to budesonide suggests an inflammatory component to his 

disease.
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The Crohn Disease Activity Index is the gold standard for defining Crohn disease clinical 

activity and evaluating clinical response and remission in randomized controlled trials12 

(Table 1). However, because it is cumbersome, uses subjective variables, and has high 

interobserver variability, the Crohn Disease Activity Index is significantly limited.13,14 

These limitations have motivated the recent use of endoscopic healing as a preferred end 

point for clinical trials. However, 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 disease, 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 relapsing and remitting. Population-based studies from 

Scandinavia suggest that after initial diagnosis, 50% of patients with Crohn disease relapse 

within 1 year. Over 4 years, 22% of patients 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 present with inflammatory disease, with 

time the disease progresses such that most patients develop stricturing or penetrating 

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 Surgery for Crohn 

disease is not curative. Within 5 years of an operation, about half of patients relapse and 

many ultimately require a repeat resection.19

Goals Of Treatment

The conventional approach for Crohn disease treatment is administration of mesalamines 

and multiple courses of corticosteroids prior to escalation to immunosuppressive therapy. 

This is what Mr C received. However, this approach 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 paradigms and goals have changed as these 

newer and more effective therapies have become available. Anti–tumor necrosis factor 

(TNF) therapies are being used much earlier in the course of disease, mesalamines are no 

longer recommended, and the goals of therapy are being expanded to include mucosal 

healing.22

Treatment goals include improving patient symptoms, inducing and maintaining a steroid-

free clinical remission, improving quality of life, and minimizing toxicity.22 Accumulating 

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 regarding endoscopic healing are not 

definitive as most of the evidence is indirect and methodological concerns limit these 

studies. 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 
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more intensive therapy for all patients already in clinical remission who continue to have 

endoscopic evidence of ongoing inflammation. 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 inducing and maintaining clinical remission as the main treatment 

goal.22,24 However, for the first time, endoscopic healing is mentioned as a treatment goal in 

the American College of Gastroenterology adult Crohn disease management guidelines: 

“Newer goals of therapy include induction and maintenance 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 paradigm shift in therapeutic objectives. However, the treatment 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 contain dated recommendations. 

Additionally, the recommendations are not always consistent across societies.25

Medical Therapies

As shown in Table 2, a number of medical therapies are available for the treatment of Crohn 

disease. In the treatment of Crohn disease, it is important to differentiate between induction 

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-aminosalicylates 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 efficacy 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 comfort. The latest American College of Gastroenterology and European 

treatment guidelines recommend against use of 5-aminosalicylates to treat Crohn disease.
22,27 Using ineffective treatments may negatively affect the course of Crohn disease 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 remission of moderate to severe Crohn disease.44 These drugs do not 

maintain remission. Systemic corticosteroids are associated with significant long-term 

complications including 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 
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conventional steroids 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 relapse for up to 9 

months, but it is not effective in maintaining remission of Crohn disease.46 Once steroids are 

given to a patient with moderate to severe Crohn disease, the physician should develop a 

plan to maintain steroid-free remission. This typically entails use of an immunomodulator or 

biologic.

Immunomodulators

Immunomodulators, thiopurines (azathioprine, mercaptopurine), and methotrexate are used 

primarily for maintenance 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. Adverse effects associated with 

immunomodulators include increased 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 increased risk of non-Hodgkin lymphoma with thiopurines in this 

patient population.50 Patients taking immunomodulators require continual surveillance for 

complications, including skin examinations and routine monitoring of complete 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 fistulas. There are 3 anti-TNFs available for the treatment of Crohn 

disease in the United States: infliximab, adalimumab, and certolizumab pegol. These 

compounds differ based on their chemical structure and mechanism of delivery. The adverse 

effects of the various anti-TNFs appear similar to each other, with infection being the most 

concerning. 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 

previously 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 infusion (infliximab) or injection site 

(adalimumab, certolizumab pegol) reactions, which are usually minor and easily controlled.
53 As with corticosteroids and immunomodulators, close monitoring of patients receiving 

anti-TNFs is required.

Natalizumab is a monoclonal antibody directed against α4 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 

maintenance of remission in patients with moderate to severe Crohn disease.42 Because of a 

risk of progressive multifocal leukoencephalopathy, 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 
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disease. A blood test for the JC virus antibody was recently 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 azathioprine at maintaining clinical and endoscopic remission at 26 weeks and 

54 weeks.56 Azathioprine appears to decrease anti-infliximab antibodies and increase 

infliximab levels. It is not clear if azathioprine confers additional antiinflammatory 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 immunomodulators 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 immunomodulator therapy fails, the benefit of combination therapy is less 

clear.36-38,40 Some, but not all, studies show an association between combination therapy 

and adverse events, particularly for non-Hodgkin lymphoma and opportunistic infections.
52,59 More information is needed regarding which 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 (lesions in the foregut and rectal areas) may benefit 

from combination 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 understanding of Crohn genetics and 

biomarker identification will hopefully facilitate risk stratification and identification of 

patients who will benefit from aggressive and earlier treatment.62,63

Surgery

The majority of patients with Crohn disease require surgery over the course of their 

lifetimes. A subgroup of patients 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 stricturing complications of Crohn disease. It is also used when medical 
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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 required 

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 options for Mr C include 

azathioprine/mercaptopurine, anti-TNF, methotrexate, combination therapy, or a limited ileal 

resection. Prior to making this decision, I would recommend a magnetic resonance 

enterography to better assess the extent and activity of his Crohn disease and to rule out 

stricturing of the terminal ileum. The potential risks and benefits 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 mercaptopurine. 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 mercaptopurine do tolerate azathioprine and vice versa.65 The 

recommended dose of mercaptopurine is 1 to 1.5 mg/kg, significantly higher than what Mr C 

was receiving.22,27 The recommended dose of azathioprine is 2 to 3 mg/kg. Methotrexate is 

another option in steroid-dependent Crohn disease 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 immunomodulator. If combination therapy 

is chosen, consideration could be given to stopping one of the medications after a year as no 

data exist that it is beneficial after this time.57,58 Because removing the ileocecal valve has 

long-term consequences including an increased risk of small intestinal bacterial overgrowth 

and altered bowel function, I would try medical 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 selective 

adhesion molecule inhibitor, is a humanized monoclonal IgG1 antibody directed at integrin 

α4β7 that appears to be effective in treating Crohn disease.66,67 As its activity is focused on 

mucosal addressin cell adhesion molecule 1, which is virtually exclusively expressed in the 

gastrointestinal tract, vedolizumab likely has advantages over natalizumab in terms of the 

risk of progressive multifocal leukoencephalopathy. Ustekinumab is a monoclonal antibody 

that blocks interleukins 12 and 23 through their common 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.
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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 understanding of new treatment paradigms and their potential to 

improve patient outcomes. Further studies of genetic, serologic, and clinical markers 

predicting disease severity and identification of patients most likely to benefit from early 

aggressive 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 interplay between host genetics, the immune system, and the 

environment. The current hypothesis is that following an environmental hit that likely alters 

the commensal flora or mucosal barrier, a genetically susceptible individual develops an 

abnormal immune response to the commensal gastrointestinal flora.69,70 More than 100 

susceptibility genes and loci have already been identified in Crohn disease.71 Further 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 population and how should patients be 
screened?

Dr Cheifetz—Patients with extensive Crohn colitis (involving 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 

population.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 colonoscopy 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, particularly the biologics. How will this 
affect future management 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 analyses suggest that anti-TNFs are cost-

effective or cost-saving because they prevent hospitalizations and surgeries.78,79 

Additionally, keeping patients in remission and at work allows for cost savings elsewhere. 
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Prescribing drugs such as mesalamine and antibiotics, though they are less expensive, but for 

which there is little evidence, may allow the disease to progress and lead to complications 

and overall higher costs.

Dr Libman—Mr C is a 41-year-old man who experiences intermittent 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 gastrointestinal (GI) symptoms. 

Empirical treatment with omeprazole temporarily improved his symptoms. With time, his 

pain has worsened, and an abdominal computed tomography (CT) scan revealed partial 

obstruction and thickening of the distal 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 examination of an ileal biopsy showed 

chronic, focally active ileitis. 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 researcher, drinks alcohol occasionally, and 

does not smoke cigarettes. He has no family history of inflammatory bowel disease (IBD) or 

colon cancer.
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Figure 1. Differences in Disease Characteristics Between Crohn Disease and Ulcerative Colitis
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Figure 2. Helical Computed Tomography Imaging of the Patient's Abdomen and Pelvis
Coronal computed tomography views show slightly increased enhancement in the mucosa of 

the terminal ileum near the ileocecal valve with areas of slight wall thickening 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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Figure 3. Biopsy of the Patient's Ileal Mucosa
Biopsy demonstrating replacement of the normal intestinal-type epithelium, composed 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.
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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)

a
Remission: 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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