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The Evolution of IBD Therapies

1. Mulder DJ et al. J Crohns Colitis. 2014;8:341-348. 2. Jewell DP, Truelove SC. Brit Med J. 1972;1(5802):709-712. 3. Drugs@FDA. Available at 
https://www.accessdata.fda.gov/scripts/cder/daf/. Accessed September 15, 2023.
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Oral therapies Rectal therapies
• Foundation of therapy for mild to 

moderate distal and extensive UC1

• No clear difference in efficacy or 
safety among formulations1,2

•Effective in mild to moderate 
distal ulcerative colitis, either 
alone or in combination1

• Inconsistent efficacy of ability to 
induce remission or achieve mucosal 
healing in active CD3

•Not recommended for treatment 
of active CD3

• Limited benefit3

5-ASA agents in IBD

1. Kornbluth A et al. Am J Gastroenterol. 2010;105:501-523. 2. Ungaro R et al. Lancet. 2017;389:1756-1770. 3. Lichtenstein GR et al. Am J Gastroenterol. 2018;113:481-517.
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Sites of delivery among oral 5-ASA formulations

1. Baumgart DC, Sandborn WJ. Lancet. 2007;369:1641-1657. 2. DailyMed. Available at https://dailymed.nlm.nih.gov/dailymed/. Accessed September 14, 2023. 
3. Hamm M, Moss C. Expert Rev Clin Pharmacol. 2012;5(2):113-123.

Balsalazide
Olsalazine

Sulfasalazine

Asacol®
Lialda®
Apriso®

Prodrugs pH-dependent 
formulations

Controlled-release 
formulation

Mesalamine

Terminal ileum 
and colon

Duodenum, jejunum, 
ileum, colonColon

Pentasa®

https://dailymed.nlm.nih.gov/dailymed/


Oral 5-ASAs dosing and availability 

DailyMed. Available at https://dailymed.nlm.nih.gov/dailymed/. Accessed September 14, 2023.

Agent Availability

Dosing Frequency

Induction Maintenance

M
es

al
am

in
e

Ethylcellulose-coated 
microgranules (Pentasa®) Capsules: 250, 500 mg QID

Eudragit-S coated tablets 
(Delzicol®, Asacol HD®) Tablets: 400 mg, 800 mg TID BID-QID

Multimatrix system (Lialda®) Tablet: 1200 mg QD QD
Extended release capsules 
(Apriso®) Capsules: 0.375 g QD

O
th

er
 5

-A
SA Sulfasalazine (Azulfidine®) Tablet: 500 mg (200 mg 5-ASA)

Olsalazine (Dipentum®) Capsule: 250 mg BID

Balsalazide (Colazal®)
Balsalazide (Giazo®)

Capsule: 750 mg (262 mg 5-ASA)
Tablet: 1,100 mg TID

https://dailymed.nlm.nih.gov/dailymed/


Adverse effects of 5-ASA therapies are rare

1. Kornbluth A et al. Am J Gastroenterol. 2010;105:501-523. 2. Hamm M, Moss C. Expert Rev Clin Pharmacol. 2012;5(2):113-123.

Acute pancreatitis (rare)

GI upset (nausea, vomiting, abdominal pain)

Interstitial nephritis (rare)1,2
≈50% of cases occur within 1 year of initiating treatment
Monitor serum creatinine level

Pericarditis



Rectal Formulations for UC

DailyMed. Available at https://dailymed.nlm.nih.gov/dailymed/. Accessed September 14, 2023.

Availability Dose

Mesalamine
Canasa® Suppository: 1 mg 1 g QD

Rowasa® Enema: 4 g/60 mL 4 g QD

Hydrocortisone

Anucort-HC® Suppository: 25 mg 25 mg BID-TID

Cortenema® Enema: 100 mg 100 mg QD

Cortifoam® Foam: 90 mg hydrocortisone acetate
/900 mg foam 90 mg QD-BID

Budesonide Foam (Uceris) Foam: 2 mg/metered dose 2 mg BID

https://dailymed.nlm.nih.gov/dailymed/


Rectal Formulations in UC

• Rectal formulations maximize drug 
delivery of to the site of inflammation 
with rapid onset while minimizing 
systemic absorption1,2

• Choice or therapy determined by 
patient preference and proximal 
extent of disease2

• Clinical use may be limited by 
inconvenience and side effects1,3,4

– Leakage, abdominal bloating, 
burning sensation

– May be difficult for patients 
with diarrhea to retain

1. Sandborn WJ. J Clin Gastroenterol. 2008;42:338-344. 2. Christophi GP et al. Clin Exp Gastroenterol. 2016;9:125-130.3. Cohen RD. Aliment Pharmacol Ther. 2006;24:465-474. 
4. Regueiro M et al. Inflamm Bowel Dis. 2006;12:972–978. 4. Van Bodegraven AA et al. Aliment Pharmacol Ther. 1996; 10:327-332. 5. Chapman NJ et al. Mayo Clin Proc. 1992;62:245-248. 
6. Williams CN et al. Dig Dis Sci.  1987;32:71S-75S.

Enemas
May reach splenic flexure; 
do not concentrate in the 
rectum3-5

Suppositories
Reach upper rectum (15-20 cm 
beyond the anal verge); used 
more commonly in proctitis3,6

Foams
Reach sigmoid colon



Optimizing treatment with combination oral 
and rectal mesalamine

1. Safdi M et al. Am J Gastroenterol. 1997;92:1867. 2. Marteau P et al. Gut. 2005;54:960.
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Most patients prefer foam over enemas

Gross V et al. Aliment Pharmacol Ther. 2006;23:303-312.
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Immunomodulators as monotherapy in IBD

1. Kornbluth A et al. Am J Gastroenterol. 2010;105:501-523. 2. Lichtenstein GR et al. Am J Gastroenterol. 2018;113:481-517.

Azathioprine Methotrexate
• Effective for patients who do not respond 

to oral steroids and continue to have 
moderate disease, but are not severe 
enough to require IV therapy1

• Steroid-sparing effect is primary benefit1
• Slow onset of action (3 to 6 months) 

limits use in acute disease1

•Not proven effective 
in UC1

•Not effective for inducing short-term 
symptomatic remission

•Effective for steroid sparing and for 
maintaining remission in moderate
to severe CD2

•Effective for relieving 
symptoms and 
maintaining remission in 
steroid-dependent CD2

Crohn’s disease

Ulcerative colitis



Azathioprine in steroid-dependent UC

ITT, intent-to-treat; OR, odds ratio.
Cassinotti A et al. Am J Gastroenterol. 2009;104:2760-2767.
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Azathioprine maintenance of steroid-induced 
remission for Crohn’s disease
• 63 patients with active disease
• Prednisolone- tapering schedule (1 

mg/kg–0/12 weeks)
• Randomized 2.5 mg/kg azathioprine vs 

placebo
• Outcome treatment success (induction 

and maintenance of remission)

aRemission induced by prednisolone taper over 12 weeks.
Candy S et al. Gut. 1995;37:674.
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Adverse effects of immunomodulators

NMSC, nonmelanoma skin cancer.
1. Lichtenstein GR et al. Am J Gastroenterol. 2018;113:481-517. Kornbluth A et al. Am J Gastroenterol. 2010;105:501-523. 2. Kotylar DS et al. Clin Gastroenterol Hepatol. 
2015;13:847-858. 3. Yadav S et al. Mayo Clin Proc. 2015;90(6):738-746. 4. Abbas AM et al. Am J Gastroenterol. 109(11):1781-1793.

Malignancy, particularly risk 
of lymphoma3 and NMSC4

GI upset, pancreatitis,
hepatotoxicity

Allergic reaction (fever, rash, 
arthralgias, myalgias)1

Infection

Bone marrow suppression

ThiopurinesMethotrexate1

Bone marrow 
suppression

GI upset
Hepatotoxicity

Pneumonitis

Malignancy



AZA/6-MP monitoring

AZA, azatioprine; 6-MP, 6-mercaptopurine; 6-MMP, 6-methylmercaptopurine; 6-MMPR,6-methylmercaptopurine ribonucleotides; 6-TGN, 6-thioguanine 
nucleotides; 6-TIMP, 6-thiosine 5’-monophosphate; TPMT, thiopurine methyltransferase; TU, thioruic acid.
1. Stocco G et al. World J Gastroenterol. 2014;20(13):3534-3541. 2. Dubinsky MC et al. Gastroenterology. 2002;122:904-915. 3. Feuerstein JD et al. Clin 
Gastroenterol Hepatol. 2017;153:827-834. 

AZA

6-MP 6-TU
(inactive)

6-MMP
(inactive)

6-TGN
incorporated 
into DNA

6-MMPR
associated with 

hepatotoxicity

TPMT

TPMT

6-TIMP

Azathioprine metabolism1,2

AGA recommends routine TPMT 
testing (enzymatic activity or genotype) 
before starting patients on thiopurines 
to guide dosing.3

Reactive monitoring of thiopurine 
metabolites may be considered to 
guide treatment changes.3



Oral budesonide has minimal systemic activity due to 
high first-pass liver metabolism

1. D’Haens G. Aliment Pharmacol Ther. 2016;44:1018-1029. 2. DailyMed. Available at https://dailymed.nlm.nih.gov/dailymed/. Accessed September 14, 2023.

Controlled 
ileal-release 
budesonide
(Entocort EC®)

Budesonide MMX 
(Uceris®)

Drug release1 Ileum, ascending colon Throughout the colon

Indication2 Mild to moderate active CD involving 
ileum and/or ascending colon

Mild to moderate active UC

Dosing2
9 mg QD for up to 8 weeks (active)
6 mg QD for up to 3 months 
(maintenance)

9 mg QD for up to 8 weeks

https://dailymed.nlm.nih.gov/dailymed/


Efficacy of budesonide MMX in UC patients not adequately 
controlled with oral 5-ASAs

Randomized, double-blind, placebo-controlled trial in patients with mildly to moderately active UC inadequately controlled with oral 5-ASA monotherapy (stable dose of mesalamine 
≥2.4 g/day or equivalent dose of another 5-ASA).
Rubin DT et al. Inflamm Bowel Dis. 2014;20 (Suppl 1):S1.
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Oral systemic corticosteroids in IBD

1. Kornbluth A et al. Am J Gastroenterol. 2010;105:501-523. 2. Lichtenstein GR et al. Am J Gastroenterol. 2018;113:481-517

• Generally reserved for patients who fail to respond to oral
5-ASAs in combination with topical therapies1

• Dose-dependent efficacy in inducing remission between 20 mg 
and 60 mg/day prednisone1

• Effective at doses of 40-60 mg/day short-term for alleviating signs 
and symptoms of moderate to severely active CD2

• Conventional corticosteroids do not consistently achieve mucosal 
healing and should be used sparingly2

Crohn’s disease

Ulcerative colitis



Adverse effects of corticosteroids

*Black Box Warning in package insert.
1. Kornbluth A et al. Am J Gastroenterol. 2010;105:501-523. 2. D’Haens G. Aliment Pharmacol Ther. 2016;44:1018-1029. 

Emotional disturbances
Confusion

Adrenal suppression
Insomnia

Hypertension

Thin skin
Easy bruising

Striae

Osteoporosis
Avascular necrosis

Muscle weakness

Dyspepsia

Moon face
Ocular complications (eg, glaucoma)
Acne
Hirsutism

Hyperglycemia



Oral budesonide has low systemic bioavailability 

Sandborn WJ et al. Aliment Pharmacol Ther. 2015;41:409-418.

Adverse event, 
n (%)

Placebo
(n=258)

Budesonide MMX
9 mg (n=255) 6 mg (n=254)

Any AE 26 (10.1) 23 (9.0) 13 (5.1)
Acne 5 (1.9) 4 (1.6) 1 (0.4)
Fluid retention 3 (1.2) 2 (0.8) 2 (0.8)
Flushing 2 (0.8) 0 (0.0) 1 (0.4)
Insomnia 8 (3.1) 6 (2.4) 5 (2.0)
Mood changes 10 (3.9) 7 (2.7) 9 (3.5)
Moon face 4 (1.6) 2 (0.8) 0 (0.0)
Sleep changes 11 (4.3) 7 (2.7) 6 (2.4)
Striae rubrae 2 (0.8) 0 (0.0) 0 (0.0)

Incidence of glucocorticoid-related AEs in CORE I and II Trials
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The other problem with corticosteroids in IBD

Faubion WA Jr et al. Gastroenterology. 2001;121:255.



Montoring conventional therapies in IBD

CBC, complete blood count; LFTs, liver function tests; TPMT, thiopurine methyltransferase.
Faubion WA Jr et al. Gastroenterology. 2001;121:255.

Therapy CBC Renal function LFTs Eye exam Skin check Bone density Other

Mesalamines ✓ UA

Methotrexate ✓ ✓ ✓ Folate co-
administration

Thiopurines ✓ ✓ ✓ TPMT before 
initiation, amylase

Corticosteroids ✓ ✓ ✓ ✓ ✓ Mood



Tying it up: conventional therapies in IBD
• 5-ASAs are the cornerstone of therapy for mild to moderate UC

– The combination of rectal and oral formulations have been found 
to be more effective than either as monotherapy

• Conventional corticosteroids are effective for induction of remission 
in both UC and CD, but are not appropriate or effective as 
maintenance therapy

• Thiopurines are not effective for inducing short-term symptomatic 
remission, but are useful as steroid-sparing agents for maintaining 
remission
– Periodic monitoring is required for key safety concerns, including 

bone marrow toxicity, serious infection, and malignancy
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