BIOLOGIC THERAPY

Medical treatment for Crohn’s disease and ulcerative colitis hasiain goalsachievingremission (the absence of
symptoms) and, once that is accomplismedintainingremission (prevention of flare-ups). To accomplish thesdsgo
treatment is aimed at controlling the ongoing inflammatiothénintestine—the cause of IBD symptoms.

Biologic therapies represent a new class of drugs. These gegeatitgitheered medications are made from living
organisms and their products, such as proteins, genes, &atad. Biologics interfere with the body’s inflammatory
response in IBD by targeting specific molecular players iptbeess such aytokines— specialized proteins that play a
role in increasing or decreasing inflammation. Promisangetts include tumor necrosis factor (TNF)-alpha, interleukins
adhesion molecules, colony-stimulating factors, and otheegning how these factors work has enabled researchers to
design special treatment approaches that interrupt inflammatianiets stages.

Biologic therapies offer a distinct advantage in IBD treatmemtirTmechanism of action is targeted. Unlike
corticosteroids, which tend to suppress the entire immuwsterayand thereby produce major side effects, biologic agents
actselectively Therapies are targeted to particular enzymes and proteins teadlready been proven defective, deficient,
or excessive in people with IBD and in animal models of soliti

INTRAVENOUS (IV) MEDICATIONS

Infliximab (Remicade®) is the first FDA-approved biologietapy for Crohn’s disease, and was recently approved for
ulcerative colitis. It is given as a drip via intravenoussidgn. Infusions take about two hours to complete andlysare
given every eight weeks.

The medication is a chimeric monoclonal antibody. In othedgyat's a hybrid consisting of 75 percent human, 25 pércen
mouse protein sequence. Infliximab suppresses part of thenengystem. It works by binding to and preventing the
activity of a specific protein in the body called tumor nearfsttor-alpha (TNF-alpha). TNF-alpha is a cytokine, a
specialized protein that promotes inflammation in the inteaimgeother organs and tissues. People with active Crohn’s
disease have an increased production of TNF-alpha in theiinaldsting and increased excretion of this cytokine in their
stool.

Infliximab has been approved for the treatment and maintenamemizision of moderately to severely active Crohn’s
disease and ulcerative colitis that is unresponsive to convehti@mrapy. It also has been approved for the treatment and
maintenance of fistulizing Crohn’s disease. (Fistulas are atai@hannels between two loops of intestine, or between the
intestine and another structure, such as the skin.) Treawtaribfliximab is often an effective method for tapering
patients off steroids.

SUBCUTANEOUS INJECTIONS
Adalimumab is the most recent biologic that has been FDAoapgrfor treatment for Crohn’s disease. Adalimumab is
injected under the skin every other week.

Adalimumab (Humira®) is an injectable protein that blotlesihflammatory effects of tumor necrosis factor-alpha (TNF-
alpha). Adalimumab is a synthetic (man-made) protein, sitoilauman protein, that binds to TNF in the body and
thereby blocks the effects of TNF. As a result, inflammatiahisnconsequences in the joints and intestine are reduced.

Adalimumab has been approved for adult patients with modetategrerely active Crohn's disease who have had an

inadequate response to conventional therapy, and in those patientlid not benefit from treatment, or who were
intolerant to previous treatment with infliximab.
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IN THE PIPELINE

Additional biologic therapies under investigation for IBi@lude another antibodie to TNF, CDP-870. Thalidomideland
11 are also being studied as biologic treatments. Drugs teggetiumber of other cytokines and the inflammatory
response, such as alpha 4 integrin, interleukin-6, interiel&j interferon gamma, and GM-CSF, are being evaluated in
clinical trials. Another experimental therapy for Crohn’s disaas mixture of colon-extracted proteins derived from the
individual patient. Self-derived proteins represent an iddifized approach to treatment.

SIDE EFFECTS

Because infliximab is given intravenously, it may produéasion reactions including headache, fever, chills, difficulty
breathing, low blood pressure, and hives. Additionallyiepét may experience stomach pain, rash, nausea, and upper
respiratory infection (cough and sore throat). Adalimumatsimaitar side effects.

DRUG INTERACTIONS

People taking several different medicines, whether prescriptiomer-the-counter, should always be on the lookout for
interactions between drugs. Drug interactions may decrease a negtscaffectiveness, intensify the action of a drug, or
cause unexpected side effects. Before taking any medication, reatighedrefully. Be sure to tell your doctor about all
the drugs you're taking—even over-the-counter medicationsroplesnentary therapies—and any medical conditions you
may have.

SPECIAL CONSIDERATIONS
There have been some reports of serious infections associatedflxiimab and adalimumab use,
including tuberculosis (TB) and sepsis, a life-threatenlogdinfection. You should always have a TB test
before you use infliximab or adalimumab as the drug can incrieasisk of re-activating TB for those who
have been exposed. It's not that you will “catch” TB when takifigximab or adalimumab, but if you have
latent (inactive) TB, the drug can reactivate the infection. Caseswinfection with TB have also been
reported. If you have prior exporsure to TB, your dostmuld begin TB treatment before you start
infliximab or adalimumab. The same precaution should be takenebleéginning treatment with
corticosteroids.
Infliximab and adalimumab may reduce the body’s abilitygbtfiother infections as well. If you are prone
to infections or develop any signs of infection while takimfiximab or adalimumab, such as fever, fatigue,
cough, or the flu, inform your doctor immediately.
It may be inadvisable for people with heart failure to takiéinfab or adalimumab, so tell your doctor if
you have any heart condition before starting this medicatidornh your doctor at once if you develop new
or worsening symptoms of heart failure—namely shortnEbseath or swelling of the ankles or feet.
On rare occasions, blood disorders have been noted withrirdlixand adalimumab. Inform your doctor if
you develop possible signs such as persistent fever, lguideeding, or paleness while taking Infliximab
or adalimumab. Nervous system disorders also have been repartesionally. Let your doctor know if you
have or have had a disease that affects the nervous systéggloexperience any numbness, weakness,
tingling, or visual disturbances while taking infliximabawalimumab.
Although reports of lymphoma (a cancer of the lymphatic sy)sie patients taking infliximab or
adalimumab and other TNF-blockers are rare, they do occur meretbén in the general population
Your physician will monitor you closely while you are dolbgic therapy. It is not advisable to stop and
then try to restart infliximab. To achieve and maintain reimisst is advisable to stay on the medication

The Crohn’s & Colitis Foundation of America provedieformation for educational purposes only. Weoemage you to review this
educational material with your health care profesal. The Foundation does not provide medical bemwohealth care opinions or
services. The inclusion of another organizatioesources or referral to another organization doésapresent an endorsement of

a particular individual, group, company or product.
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