1960 mesalamine; the dose response continues up to at least 4.8 g/d.
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As a general rule, 5-ASA agents act within 2–4 weeks. 5-ASA
doses equivalent to 1.5–4 g/d of mesalamine maintain remission in
50–75% of patients with UC.
More common side effects of the 5-ASA medications include
headaches, nausea, hair loss, and abdominal pain. Rare side effects
of the 5-ASA medications include renal impairment, hematuria, pancreatitis, and paradoxical worsening of colitis. Renal function tests
and urinalysis should be checked yearly.
Topical Rowasa enemas are composed of mesalamine and are
effective in mild-to-moderate distal UC. Clinical response occurs in
up to 80% of UC patients with colitis distal to the splenic flexure.
Combination therapy with mesalamine in both oral and enema
form is more effective than either treatment alone for both distal
and extensive UC.
Canasa suppositories composed of mesalamine are effective in
treating proctitis.

Disorders of the Gastrointestinal System

GLUCOCORTICOIDS
The majority of patients with moderate to severe UC benefit from
oral or parenteral glucocorticoids. Prednisone is usually started at
doses of 40–60 mg/d for active UC that is unresponsive to 5-ASA
therapy. Parenteral glucocorticoids may be administered as hydrocortisone, 300 mg/d, or methylprednisolone, 40–60 mg/d. A new
glucocorticoid for UC, budesonide (Uceris), is released entirely in the
colon and has minimal to no glucocorticoid side effects. The dose
is 9 mg/d for 8 weeks, and no taper is required. Topically applied
glucocorticoids are also beneficial for distal colitis and may serve as
an adjunct in those who have rectal involvement plus more proximal disease. Hydrocortisone enemas or foam may control active
disease, although they have no proven role as maintenance therapy.
These glucocorticoids are significantly absorbed from the rectum
and can lead to adrenal suppression with prolonged administration.
Topical 5-ASA therapy is more effective than topical steroid therapy
in the treatment of distal UC.
Glucocorticoids are also effective for treatment of moderate to
severe CD and induce a 60–70% remission rate compared to a 30%
placebo response. The systemic effects of standard glucocorticoid
formulations have led to the development of more potent formulations that are less well-absorbed and have increased first-pass
metabolism. Controlled ileal-release budesonide has been nearly
equal to prednisone for ileocolonic CD with fewer glucocorticoid
side effects. Budesonide is used for 2–3 months at a dose of 9 mg/d,
and then tapered. Budesonide 6 mg/d is effective in reducing
relapse rates at 3–6 months but not at 12 months in CD patients
with a medically induced remission.
Glucocorticoids play no role in maintenance therapy in either
UC or CD. Once clinical remission has been induced, they should
be tapered according to the clinical activity, normally at a rate of
no more than 5 mg/week. They can usually be tapered to 20 mg/d
within 4–5 weeks but often take several months to be discontinued
altogether. The side effects are numerous, including fluid retention,
abdominal striae, fat redistribution, hyperglycemia, subcapsular
cataracts, osteonecrosis, osteoporosis, myopathy, emotional disturbances, and withdrawal symptoms. Most of these side effects, aside
from osteonecrosis, are related to the dose and duration of therapy.
ANTIBIOTICS
Antibiotics have no role in the treatment of active or quiescent UC.
However, pouchitis, which occurs in about a third of UC patients
after colectomy and IPAA, usually responds to treatment with metronidazole and/or ciprofloxacin.
Metronidazole is effective in active inflammatory, fistulous, and
perianal CD and may prevent recurrence after ileal resection.
The most effective dose is 15–20 mg/kg per day in three divided
doses; it is usually continued for several months. Common side
effects include nausea, metallic taste, and disulfiram-like reaction.
Peripheral neuropathy can occur with prolonged administration
(several months) and on rare occasions is permanent despite
discontinuation. Ciprofloxacin (500 mg bid) is also beneficial for
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inflammatory, perianal, and fistulous CD but has been associated
with Achilles tendinitis and rupture. Both ciprofloxacin and metronidazole antibiotics can be used as first-line drugs for short periods
of time in active inflammatory, fistulizing, and perianal CD.
AZATHIOPRINE AND 6-MERCAPTOPURINE
Azathioprine and 6-mercaptopurine (6-MP) are purine analogues commonly employed in the management of glucocorticoid-dependent
IBD. Azathioprine is rapidly absorbed and converted to 6-MP, which
is then metabolized to the active end product, thioinosinic acid, an
inhibitor of purine ribonucleotide synthesis and cell proliferation.
These agents also inhibit the immune response. Efficacy can be seen
as early as 3–4 weeks but can take up to 4–6 months. Adherence can
be monitored by measuring the levels of 6-thioguanine and 6-methylmercaptopurine, end products of 6-MP metabolism. Azathioprine
(2–3 mg/kg per day) and 6-MP (1–1.5 mg/kg per day) have been
used successfully as glucocorticoid-sparing agents in up to twothirds of UC and CD patients previously unable to be weaned from
glucocorticoids. They are also used as maintenance therapy in UC
and CD and for treating active perianal disease and fistulas in CD.
In addition, 6-MP or azathioprine is effective for postoperative prophylaxis of CD.
Although azathioprine and 6-MP are usually well tolerated,
pancreatitis occurs in 3–4% of patients, typically presents within
the first few weeks of therapy, and is completely reversible when
the drug is stopped. Other side effects include nausea, fever, rash,
and hepatitis. Bone marrow suppression (particularly leukopenia)
is dose-related and often delayed, necessitating regular monitoring
of the complete blood cell count (CBC). Additionally, 1 in 300 individuals lacks thiopurine methyltransferase, the enzyme responsible
for drug metabolism to inactive end-products (6-methylmercaptopurine); an additional 11% of the population are heterozygotes
with intermediate enzyme activity. Both are at increased risk of
toxicity because of increased accumulation of active 6-thioguanine
metabolites. Although 6-thioguanine and 6-methylmercaptopurine
levels can be followed to determine correct drug dosing and reduce
toxicity, weight-based dosing is an acceptable alternative. CBCs and
liver function tests should be monitored frequently regardless of
dosing strategy. IBD patients treated with azathioprine/6-MP are at
approximately a fourfold increased risk of developing a lymphoma.
This increased risk could be a result of the medications, the underlying disease, or both.
METHOTREXATE
Methotrexate (MTX) inhibits dihydrofolate reductase, resulting in
impaired DNA synthesis. Additional anti-inflammatory properties
may be related to decreased IL-1 production. Intramuscular (IM) or
subcutaneous (SC) MTX (25 mg/week) is effective in inducing remission and reducing glucocorticoid dosage; 15 mg/week is effective
in maintaining remission in active CD. Potential toxicities include
leukopenia and hepatic fibrosis, necessitating periodic evaluation
of CBCs and liver enzymes. The role of liver biopsy in patients on
long-term MTX is uncertain but is probably limited to those with
increased liver enzymes. Hypersensitivity pneumonitis is a rare but
serious complication of therapy.
CYCLOSPORINE
Cyclosporine (CSA) is a lipophilic peptide with inhibitory effects on
both the cellular and humoral immune systems. CSA blocks the production of IL-2 by T helper lymphocytes. CSA binds to cyclophilin,
and this complex inhibits calcineurin, a cytoplasmic phosphatase
enzyme involved in the activation of T cells. CSA also indirectly
inhibits B cell function by blocking helper T cells. CSA has a more
rapid onset of action than 6-MP and azathioprine.
CSA is most effective when given at 2–4 mg/kg per day IV in
severe UC that is refractory to IV glucocorticoids, with 82% of
patients responding. CSA can be an alternative to colectomy. The
long-term success of oral CSA is not as dramatic, but if patients are
started on 6-MP or azathioprine at the time of hospital discharge,
remission can be maintained. For the 2 mg/kg dose, levels as
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