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Case 1

• 22-year-old female medical 
student presents with a 2-
month history of diarrhea (4-6 
bowel movements per day), 
bleeding, and urgency

• No abdominal pain, fever, or 
weight loss

• No NSAID use, but does take 
oral contraceptive 

• Nonsmoker 
• Older sister has ulcerative 

colitis

• Stools negative for enteric 
pathogens (including 
Escherichia coli O157:H7), 
ova, and parasites 

• Flexible sigmoidoscopy 
reveals distorted MVP, 
friability, granularity, and 
superficial ulcerations in a 
continuous distribution to at 
least 60 cm

• Biopsies: 
• Acute/chronic inflammation 

and crypt abscesses

• No granulomas



Case 1: Endoscopy Indicates 
Ulcerative Colitis



Case 1: Histology



ACG Guidelines: Determining 
Severity of Ulcerative Colitis

>10 stools/day, continuous bleeding, toxicity, 
abdominal tenderness/distention, transfusion 
requirement, colonic dilation on x-ray

Fulminant

>6 bloody stools/day + fever, tachycardia, 
anemia, elevated ESRSevere

� 4 stools/day
Minimal signs of toxicity

Moderate

<4 stools/day ± blood
Normal erythrocyte sedimentation rate (ESR)
No signs of toxicity

Mild

Kornbluth A, Sachar D. Am J Gastroenterology. 2004;99:1371-1385.



Details of Drug Delivery Systems

5-ASA

Ligumsky M, et al. Gastroenterology. 1987;81:443.
Stenson WF, et al. J Clin Invest. 1982;69:494-497.
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Multi Matrix System (MMX)
Mesalamine �

� Referred to as mesalazine outside North America



approx. 1 mm

Delayed release
Enteric film coating dissolves 
at pH ³ 6 (Eudragit-L)

Extended release
Polymer matrix core contains 
5-ASA, releasing drug over a 
6- to 7-hour period

INTELLICOR™ delivery

Delayed + Extended 

Apriso®
INTELLICOR™ Delivery



Side Effect Profile of Sulfasalazine

• Sulfa Moiety 
Intolerance 
(common):
• Nausea, dyspepsia, 

fever, and headaches
• Folate deficiency
• Reversible azospermia

• Toxic or Allergic 
Reactions (rare):
• Hypersensitivity 

reactions (rash, lupus-
like syndrome)

• Nephrotoxicity
• Hemolytic anemia
• Bone marrow 

suppression
• Hepatitis, pancreatitis, 

pneumonitis



Mild-to-Moderate Ulcerative Colitis: 
Treatment with Oral Mesalamine

1. Sninsky CA, et al. Ann Intern Med. 1991;115:350-355.
2. Schroeder KW, et al. NEJM. 1987;317:1625-1629.
3. Hanauer SB, et al. Am J Gastroenterol. 2005;100:2478-2485.
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Treatment of Distal Ulcerative Colitis: Oral, 
Topical, and Combined Mesalamine 

Therapy

*P<0.002 versus oral alone, P=0.04 versus topical alone
Safdi M, et al. Am J Gastroenterol. 1997;92:1867-1871.
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U.S. Approval of Newest 5-ASA Agents

• Lialda® 
– January, 2007 
– Induction
– 1.2g pills, 2/day, $278.40/month

• Apriso® 
– November, 2008
– Maintenance
– 375mg pills, 4/day, $198.00/month

• Asacol-HD® 
– March, 2009
– Treatment of moderately active disease
– 800mg pills, 3/day, $282.60/month

$ - Cleveland Clinic Costs



Case 2
• A 36-year-old man is admitted 

to the hospital after having >10 
bloody bowel movements daily 
for 2 weeks

• He has a history of pan-
ulcerative colitis for 12 years 
and is followed on a 
maintenance regimen of 5-
ASA (2.4 g/day)

• As an outpatient, stool cultures 
were negative, and physical 
examination showed no 
distention and normal bowel 
sounds

• Prednisone 40 mg was started, 
but the patient became 
progressively worse over the 
next 5 days with cramping, 
abdominal pain, and more than 
15 bloody bowel movements 
daily

• At admission:
• Pulse was 110 bpm

• Abdomen was soft, not 
distended, and had normal 
bowel sounds 

• Hemoglobin was 9.7 g/dL

• KUB showed edematous 
haustrae, but no dilated bowel

• Intravenous steroids were 
started



Cyclosporine in Severe Ulcerative 
Colitis

• RCT in which cyclosporine (4 
mg/kg) or placebo was 
administered to 20 patients 
with severe ulcerative colitis 
whose condition had not 
improved after ³ 7 days of 
intravenous corticosteroids 

• Response to therapy was 
defined as an improvement in 
symptoms leading to discharge 
from the hospital and treatment 
with oral medications
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Infliximab as Rescue Therapy in 
Ulcerative Colitis

• RCT of infliximab or 
placebo in severe to 
moderately severe 
ulcerative colitis not 
responding to 
conventional treatment. 
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Case 3

• 18-year-old female complains of RLQ pain, diarrhea (3-4 
loose bowel movements daily without blood), and a 10-lb 
weight loss over 6 months.  She now weighs 102 lbs

• Physical examination reveals tenderness in the RLQ with 
an ill-defined mass

• Small bowel x-ray reveals “string sign” in the terminal 
ileum for 15 cm and separation of bowel loops

• Complete blood count and CMP are normal



Oral Corticosteroids in IBD

Faubion WA Jr., et al. Gastroenterol. 2001;121:255-260.

Corticosteroids are not effective for maintenance
• Potential for steroid dependency
• If used for induction, develop an exit strategy

No
Response

16%

Partial
Remission

30%

Complete
Remission

54%
Prolonged
Remission

49%

Surgery
29%

Steroid
Dependence

22%

After
1 year

Immediate Response

One-year Outcomes among 
Patients with Complete 

Remission



Steroid Side Effects

Singleton JW, et al. Gastroenterology. 1979;77:870-882         

6%Striae

3-5%Psychosis7%Hirsutism

22%Cataracts15%Hypertension

7%Myopathy17%Ecchymosis

~~~~40%Osteoporosis27%Infection

5%Osteonecrosis30%Acne

Relative Risk 
2.23 

Diabetes 
requiring 
insulin

47%Moon face



Lukert BP, Raisz LG. Ann Intern Med. 1990;112:352-364.  
Valentine JF, Sninsky CA. Am J Gastroenterol. 1999;94:878-883.
Adachi JD, Rostom A. Inflamm Bowel Dis. 1999;5:200-211.

Bone Loss with Chronic Steroid 
Therapy

• Prednisone ³ 7.5 mg/day causes significant 
trabecular bone loss

• Most rapid bone loss occurs in first few 
weeks of steroid therapy 

• Bone loss continues thereafter at 2- to 3-times 
normal rate

• Osteoporotic fractures occur in 30-50% of 
steroid-treated patients



Steroid Side Effects



CIR pellet

~1 mm

Rate limiting polymer
(ethyl cellulose)
with budesonide

Enteric coating:
Eudragit L
(resistant up to pH 5.5)

Sugar core

Budesonide Delivery System

Edsbäcker S, et al. Drugs Today. 2000;36 (suppl G):9-23.



Systemic circulation 10%

Liver

60-70% absorbed 
in the ileal and 
ileocecal area

Budesonide Absorption and 
Bioavailability

Edsbäcker S, et al. Drugs Today. 2000;36 (suppl G):9-23.



Budesonide versus 5-ASA as Initial 
Therapy in Crohn’s Disease

• Randomized controlled trial:
– 182 Crohn’s disease patients (CDAI 200-400) 
– Budesonide 9 mg versus 5-ASA 2 g bid

Thomsen OO, et al. N Engl J Med. 1998;339;370-374.

CDAI = Crohn's disease activity index 



Case 4
• 28-year-old female with a 12-year history of Crohn’s 

disease presents with RLQ abdominal pain, worsening 
diarrhea, and weight loss (5 lb over 2 months)

• Ileocecal resection 5 years ago for symptoms not 
responsive to medical therapy

• Annual flares despite being maintained on 6-
mercaptopurine 1.5mg/kg.  Prednisone required for 
flares

• This flare has not responded to prednisone 40 mg
• Smoker
• Colonoscopy showed a wide-open ileal-ascending colon 

anastomosis, but active inflammation in the neo-terminal 
ileum



Azathioprine and 6-Mercaptopurine
• Effective for maintenance of ulcerative colitis and 

Crohn’s disease
• Starting dose determined by thiopurine 

methyltransferase activity
• Toxicities:

– Leukopenia in 10%, related to 6-thioguanine
– Pancreatitis in 3%
– Allergy in 1%
– Hepatotoxicity in 1%, related to 6-Methyl-

mercaptopurine



Thiopurine Metabolism
6-methyl-mercaptopurine

Thiopurine methyltransferase

AzathioprineAzathioprine HPRTHPRT ThioinosinicThioinosinic
acidacid GMPSGMPS 66--ThioguanineThioguanine

Xanthine oxidase

6-Thiouric acid

66--MercaptopurineMercaptopurine

GMPS = guanine monophosphate synthetase 
HPRT = hypoxanthine phosphoribosyltransferase 



Methotrexate (MTX) in Active 
Crohn’s Disease

Feagan BG, et al. N Engl J Med. 1995;332:292-297.

Placebo
MTX 25 mg weekly
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MTX Maintenance in Crohn’s Disease

Feagan BG, et al. NEJM. 2000;342:1627-1632.
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Infliximab: A Chimerized Antibody

Infliximab
(IgG1 Anti-TNF antibody)

Mouse

Human

• Indications:
• Induction and 

maintenance of 
remission in mild-to-
moderately severe 
Crohn’s disease

• Induction and 
maintenance of 
remission in 
ulcerative colitis



Clinical Response and Remission in 
Infliximab-treated Patients

Targan SR et al. NEJM. 1997;337:1029-1035.

Clinical response defined as a ³ 70-point decrease 
in CDAI score from baseline
Clinical remission defined as a CDAI score <150
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Healing of Colonic Ulceration
with Infliximab

van Dullemen HM, et al. Gastroenterology. 1995;109:129-135.

Pretreatment 4 Weeks 
Post-treatment
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Infliximab Complications
• Infusion reactions occur in up to 10% of 

patients, related to antibodies to infliximab
• Infections

• Tuberculosis
• Opportunistic infections

• Demyelinating disease
• Liver toxicity
• Congestive heart failure

• Neoplasia (1%, lymphoma and solid tumors)
• Death (1%, infection and malignancy)



Anti-TNF Engineered AntibodiesAnti-TNF Engineered Antibodies

Chimeric 
monoclonal 

antibody

Human 
recombinant 

antibody

Humanized 
Fab’

fragment

Infliximab Adalimumab Certolizumab
pegol

PEG = Polyethylene glycol 

PEG

PEG

VHVL

CH1No Fc

IgG1 IgG1

Mouse

Human



Choosing Among the Anti-TNF Agents
Similar efficacy, but effectiveness is best in biologic-naive patients
Similar class-effect AEs, like infection and malignancy.
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Adalimumab

• Fully human monoclonal antibody

• Structurally identical to naturally 
occurring human antibodies

• Half-life 12–14 days

• Administered SC, every 1–2 weeks

• IgG1

• RA, psoriatic arthritis and Crohn’s disease



CHARM: Adalimumab for Crohn’s Disease

Placebo 
(n=170)

Adalimumab 40 mg 
EOW, sc  (n=172)

Adalimumab 40 mg 
q-weekly, sc  (n=157)

**p<0.001 vs placebo

Colombel et al, Gastroenterology 2007; 132: 52
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Maintenance Therapy with 
Certolizumab:  PRECiSE 2
Clinical Remission at Week 26*

29 26

**
48

†
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* Week 6 responders (secondary end point).
**P<0.001 vs placebo.
†P=0.01 vs placebo.
Schreiber et al.  N Engl J Med. 2007;357:239-250.



Anchoring ACCENT I, CHARM, and 
PRECiSE 2 Results
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Surgery; 
symptomatic treatment

Assessing Loss of Response

Antibodies to infliximab

Reassess for inflammatory signs
and symptoms

(eg, CRP, colonoscopy, radiology)

Activity 
(eg, inflammation)

No disease activity
(eg, stricture, short bowel, IBS)



Assessing Loss of Response, cont.

(�)
Infliximab present

Natalizumab

(�)
No infliximab

Reduce infusion 
interval or increase 

dose (10 mg/kg)

Alternative anti-TNF
Adalimumab
Certolizumab

(+)

Antibodies 
to infliximab



Clinical Utility of Infliximab Levels & 
Antibodies

• Medical records of 155 IBD pts who had 
antibodies & levels drawn in clinical practice

• HACAs (23%) – change to another anti-TNF led 
to complete/partial response in 92% 

• Low infliximab (44%) – dose escalation led to 
complete/partial response in 86%

• Therapeutic infliximab (33%) – no evidence of 
active inflammation in 62%

Afif W, et al. Am J Gastroenterol 2010; 105:1133-9



a4 integrins are key intestinal 
adhesion molecules

a4b1
a4b7
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Hesterberg PE et al. Gastroenterology 1996;111:1373-80

Podolsky et al. JCI 1993;92:372-80



ENACT-1 
Subgroup Analysis of Clinical Response (³ 70-point

decrease in CDAI) at Week 10
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ENACT-2
Maintenance of Sustained Clinical Remission
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Natalizumab Approvals

• US Approval:
– Monotherapy
– “Relapsing forms of MS,”  to delay disability  

and reduce frequency of relapses
– Mandatory registry to receive natalizumab 

• EU Approval
– Monotherapy, “relapsing remitting MS”
– No required registry

2004 2005 2006 2007 2008 2009

Nov 2004: Approval by 
US FDA

February 2005: 
Voluntarily withdrawn by 
manufacturer due to PML
Biogen Idec share    

price falls 43%
Elan share price falls
70%

$17 Billion market
capital evaporates

June 2006: Re-approved 
by US FDA and 
approved by European 
Medicines Agency

September 2006: 
Approved by Health 
Canada

January 2008: Approved 
by US FDA for 
moderately to severely 
active Crohn’s disease

Current Use:
35,500 patients 
worldwide



Conclusions

• Ulcerative colitis
– Mildly active – 5-ASA
– Moderately active – 5-ASA, steroids, infliximab
– Severely active – Steroids, cyclosporine, infliximab
– Maintenance – 5-ASA, immunosuppressives

• Crohn’s disease
– Mildly active – Budesonide; (5-ASA for colitis)
– Moderately active – steroids, biologics
– Severely active – Biologics
– Maintenance – Biologics & immunosuppressives



Which of the following is not a risk factor 
for colon cancer in patients with IBD?

A) Primary sclerosing cholangitis
B) Extent of disease
C) Cigarette smoking

D) Family history of colon cancer
E) Crohn’s disease

Question #1



Which of the following is not a risk factor 
for colon cancer in patients with IBD?

A) Primary sclerosing cholangitis
B) Extent of disease
C) Cigarette smoking

D) Family history of colon cancer
E) Crohn’s disease

Answer #1



Which one of the following extra-
intestinal manifestations of IBD runs a 
course independent of disease activity?

A) Erythema nodosum
B) Pyoderma gangrenosum

C) Episcleritis
D) Primary sclerosing cholangitis

E) Enteropathic arthritis

Question #2



Which one of the following extra-
intestinal manifestations of IBD runs a 
course independent of disease activity?

A) Erythema nodosum
B) Pyoderma gangrenosum

C) Episcleritis
D) Primary sclerosing cholangitis

E) Enteropathic arthritis

Answer #2



Question #3

• Which of the following is a specific clinical 
feature of Crohn’s disease?
– A. Non-smoking

– B. Continuous inflammation in the colon from 
the rectum to a more proximal area

– C. Crypt abscesses

– D. Epithelial granulomas
– E. Mucosal, as opposed to transmural, 

disease



Answer #3

• Which of the following is a specific clinical 
feature of Crohn’s disease?
– A. Non-smoking

– B. Continuous inflammation in the colon from 
the rectum to a more proximal area

– C. Crypt abscesses

– D. Epithelial granulomas
– E. Mucosal, as opposed to transmural, 

disease



Question #4

• Which of the following statements 
regarding the epidemiology of IBD is false:
– A. Whites are affected more commonly than 

non-whites
– B. Jews are affected more commonly than 

non-Jews
– C. The peak incidence is between ages 10-19
– D. The incidence of Crohn’s disease is rising
– E. Most patients with IBD have a first-degree 

relative with IBD



Answer #4

• Which of the following statements 
regarding the epidemiology of IBD is false:
– A. Whites are affected more commonly than 

non-whites
– B. Jews are affected more commonly than 

non-Jews
– C. The peak incidence is between ages 10-19
– D. The incidence of Crohn’s disease is rising
– E. Most patients with IBD have a first-degree 

relative with IBD



Question #5

• Possible cancer chemopreventive agents 
for ulcerative colitis patients include all 
except:
– A. Folic acid

– B. 5-Aminosalicylic acid
– C. Acetylsalicylic acid
– D. Ursodeoxycholic acid

– E. Calcium



Answer #5

• Possible cancer chemopreventive agents 
for ulcerative colitis patients include all 
except:
– A. Folic acid

– B. 5-Aminosalicylic acid
– C. Acetylsalicylic acid
– D. Ursodeoxycholic acid

– E. Calcium



Question #6

• Patients with mildly active ulcerative colitis 
should be offered which of the following 
initial regimens:
– A. 5-ASA 2g daily

– B. 5-ASA 4g daily
– C. 5-ASA 4g daily & 5-ASA enemas daily
– D. Prednisone 40mg daily

– E. Budesonide 9mg daily



Answer #6

• Patients with mildly active ulcerative colitis 
should be offered which of the following 
initial regimens:
– A. 5-ASA 2g daily

– B. 5-ASA 4g daily
– C. 5-ASA 4g daily & 5-ASA enemas daily
– D. Prednisone 40mg daily

– E. Budesonide 9mg daily



Question #7

• Patients with fulminant ulcerative colitis 
should be considered for:
– A. IV steroids

– B. IV cyclosporine
– C. IV infliximab

– D. Surgery
– E. All of the above



Answer #7

• Patients with fulminant ulcerative colitis 
should be considered for:
– A. IV steroids

– B. IV cyclosporine
– C. IV infliximab

– D. Surgery
– E. All of the above



Question #8

• Initial therapy for patients with mildly to 
moderately active ileocolonic Crohn’s
disease should be:
– A. 5-Aminosalicylic acid 4g daily

– B. Metronidazole 500mg twice daily
– C. Prednisone 40mg daily
– D. Budesonide 9mg daily

– E. Infliximab 5mg/kg IV at weeks 0, 2, & 6



Answer #8

• Initial therapy for patients with mildly to 
moderately active ileocolonic Crohn’s
disease should be:
– A. 5-Aminosalicylic acid 4g daily

– B. Metronidazole 500mg twice daily
– C. Prednisone 40mg daily
– D. Budesonide 9mg daily

– E. Infliximab 5mg/kg IV at weeks 0, 2, & 6



Question #9

• A Crohn’s disease patient on 6-mercaptopurine (6-MP) 
1.5mg/kg is not responding to therapy.  Metabolite levels 
show a 6-thioguanine level of 55 (therapeutic >235) & a 
6-methylmercaptopurine level of 1,598 (potential toxicity 
>5,700).  Her liver function tests are normal.  This patient 
should:
– A. Have the dose of 6-MP increased
– B. Not change in her dose of 6-MP
– C. Have the dose of 6-MP decreased
– D. Be admonished for not taking her 6-MP
– E. Be given allopurinol



Question #9

• A Crohn’s disease patient on 6-mercaptopurine (6-MP) 
1.5mg/kg is not responding to therapy.  Metabolite levels 
show a 6-thioguanine level of 55 (therapeutic >235) & a 
6-methylmercaptopurine level of 1,598 (potential toxicity 
>5,700).  Her liver function tests are normal.  This patient 
should:
– A. Have the dose of 6-MP increased
– B. Not change in her dose of 6-MP
– C. Have the dose of 6-MP decreased
– D. Be admonished for not taking her 6-MP
– E. Be given allopurinol



Question #10

• Patients being consider for infliximab use 
should be informed of the risk of:
– A. Tuberculosis

– B. Other opportunistic infections
– C. Lymphoma

– D. Solid malignant tumors
– E. Infusion reactions

– F. All of the above



Answer #10

• Patients being consider for infliximab use 
should be informed of the risk of:
– A. Tuberculosis

– B. Other opportunistic infections
– C. Lymphoma

– D. Solid malignant tumors
– E. Infusion reactions

– F. All of the above


