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Value of Medicines for Inflammatory Bowel Disease

Inflammatory Bowel Disease KEY TAKEAWAYS

Inflammatory bowel disease (IBD) describes conditions with chronic or recurring immune Approximately 1.2 million Americans

and 2.5 to 3 million Europeans have
inflammatory bowel disease are ulcerative colitis (UC) and Crohn's disease (CD). UC specifically inflammatory bowel disease.” ™

response and inflammation of the gastrointestinal (GI) tract. The two main types of

affects the large intestine whereas CD can affect any part of the GI tract.*

Patients with IBD are often diagnosed in their teens and early 20s and may have manifestations Recent population-based studies

of their illness beyond intestinal symptoms and gut dysfunction such as joint, skin, and eye indicate that incidence rates are

conditions.? These patients will face a lifetime of challenges related to the disease and its accelerating in newly industrialized

complications, including the effect of the disease on their psychological well-being and the ability countries. Research suggests that

to meet their individual needs for function and productivity.* IBD is also a concern for older the incidence of ulcerative colitis and

individuals. Approximately 10 to 30 percent of IBD cases are found in those over the age of 60.° Crohn's disease is rapidly rising in
South America, Eastern Europe, Asia,

Symptoms of UC frequently include bloody diarthea, weight loss, fatigue, cramp-like abdominal and Africa.'s!

pain, severe urgency to have a bowel movement, and tenesmus (the feeling of incomplete

tiom).® fCD prmil d includ rimg diarrh ight | bdominal
evacuation).” Symptoms o are similar and include recurring diarrhea, weight loss, abdomina Thassttlinuslleerasertrsl

patients with inflammatory bowel
disease in the United States is
estimated to be between $11 billion
and $28 billion.®

pain and cramping, and a feeling of low energy”

Chronic illnesses such as IBD can be emotionally burdensome. Symptoms of IBD can flare up
unexpectedly and be painful, uncomfortable, inconvenient, and at times embarrassing. Patients
with IBD have an increased risk of developing anxiety or depression, which in tum can contribute
to IBD symptoms.2 IBD patients may also have elevated stress levels. Stressful situations, even

those unrelated to the disease itself, may lead to flare-ups of symptoms creating a cycle of Advanced treatments for
stress-flare up—stress.® Patients also mention the invisibility of the illness can contribute to stress; inflammatory bowel disease
accusations of faking or imagining symptoms can be demoralizing. In a recent study, patients improve work productivity by 40
identified four key IBD-related impacts on lifestyle: taking medication, restricting diet, modifying percent through decreases in

behaviors that triggered symptoms, and maintaining close proximity to toilets.' These patients both absenteeism and on-the-job

EE]
also noted significant negative impacts on work and relationships. gl

Ulcerative Colitis

Ulcerative colitis {UC} is a chronic disease that causes inflammation on the inner lining of the large intestine {or colon). Multiple other organ
systems beyond the gastrointestinal tract in UC can be affected, including the bones and joints, skin, eyes, and lungs. The exact cause of UC is
unknown. Researchers believe that factors such as an overactive intestinal immune system, genetics, and the ervironment may play a role. UC
may start at any age; however, it is rare in children under the age of five. UC is more likely to develop between the ages of 15 and 30 years but
can also develop in older individuals." UC is most common in those of European descent, especially those descended from Ashkenazi Jews!?
It is seen more commonly among people who have lived for generations in Eastern Europe and Russia. The condition is rarest among those of
Asian descent but rates are increasing.™

Crohn's Disease

Crohn's Disease (CD) is a chronic [BD characterized by inflammation of the digestive or gastrointestinal (GI) tract. The exact cause of CD is also
unknown. CD can affect any part of the GI tract, from the mouth to the anus, but it is more commoenly found at the end of the small intestine
where it joins the beginning of the large intestine {or colon). It can also affect the eyes, skin, and joints. CD is caused by a combination of
factors involving genetics, the ervironment, and an overactive immune system. Like UC, CD may start at any age, but is most commonly seen
in persons aged 20 to 29 years.™



Prevalence

IBD has emerged as a global disease with estimated worldwide
prevalence and incidence rates growing past 5 million people.'®
MNew population-based studies indicate that incidence rates are
accelerating in newly industrialized countries. Research suggests
that the incidence of UC and CD is rapidly rising in South America,
Eastern Europe, Asia, and Africa.'s

Approximately

1.2 million

Americans have IBD.
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In 2009, approximately 1.2 million Americans had IBD, with as
many as 70,000 of these being children (<20 years of age).”"™ An
estimated 2.5 to 3 million people in Europe are affected by IBD.

In Asia, the incidence of IBD is increasing. Between 1997 and
2006, the number of UC cases in Hong Kong nearly tripled to
approximately six cases per 100,000 persons.®” In Taiwan, the
number of new UC and CD cases has increased by 4 percent each
year between 1988 and 2008." The role of industrialization could
play a role in the increasing trends; Seoul, the capital of South
Korea, saw an yearly increase of approximately 10 percent for UC
and 14 percent for CD between 1991 and 2005.8

In an analysis of trends over time, it was found that the burden of
IBD is globally increasing over time but varies by region.*'" The

Financial Costs

There are both direct and indirect costs associated with IBD.**
Direct medical costs include expenses for hospitalizations,
physician services, prescription drugs, overthe-counter drugs,
skilled nursing care, diagnostic procedures, and other healthcare
services. Indirect costs include the value of lost earnings or
productivity and the value of leisure time lost.
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highest annual increase in new cases of UC is in Europe with over 24
cases per 100,000 persons followed by over 19 per 100,000 in North
America, and then roughly six per 100,000 persons in Asia and the
Middle East. The highest number of cases was also found in Europe
with 505 cases of UC per 100,000 persons (Norway) and 322 cases
of CD per 100,000 persons (Germany)."® The number of existing
cases in Morth America were approximately half that of Europe

but CD prevalence rates were similar between Europe and North
America. Specifically:

= Inthe U5, 34 children per 100,000 persons have UC, while
for adults the prevalence is 263 per 100,000 persons. It is
estimated that 593,000 Americans have UC.22

» The overall prevalence of CD in the LS. pediatric population was
58 per 100,000. In the adult population, 241 persons per 100,000
have CD. It is estimated that 565,000 Americans have CD.*

Direct Costs2®

s Studies have estimated the annual direct cost of UC in the U S. is
415,548 per patient per year.

« Studies have estimated the annual direct cost of CD in the LS. is
118,637 per patient per year.

« The total annual direct costs for all patients with IBD (both UC
and CD) in the LS. is estimated to be between $11 billion to
128 billion.



Annual Direct cost of UC inthe US.

$1 5,54 8 per patient

Annual Direct cost of CD in the U.S.

$ 1 8,637 per patient

TOTAL ANNUAL DIRECT COSTS
for all patients with IBD
(including CD and UC) in the US.

$11-$28 Billion
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Treatment

There are two primary goals of medical treatment for UC and CD:
achieving remission and maintaining remission. There are several
approaches including medicine and surgery. Conventional thempies
include anti-inflammatory drugs {e.g., S-aminosalicylates) and
corticosteroids, which are corsidered first-line therapies for most
patients.” For mild to mederate UC, anti-inflammatory drugs

are the primary therapy due to their established efficacy and
safety. However, there are side effects associated with both of
these therapies, especially in the elderly, and patient monitoring is
essential to avoid long-term associated issues.™

Benefits of Treatment

Mewer advanced therapies (e.g., biclogics, etc.) are considered
a breakthrough in the management of IBD.?® These therapies
represent a major technological improvement over altermative
therapies among moderate-to-severely active UC patients with
& or &week response rates ranging from 50-7 0 percent.2®3931.32
For moderate to severe disease when anti-inflammatory drugs
are considered, many patients do not respond (19 to 58 percent
of cases). In addition, some initial responders will discontinue
therapy due to secondary loss of response (17 to 22 percent of
cases), or develop intolerance (up to 48 percent).™* This loss of
response underscores the need for new therapies. Research
continues to develop more effective maintenance therapies for
UC, and better treatments for severe, refractory, acute UC. Novel
drugs are under development that will promote greater mucosal

healing as well as control of the acute symptoms of the disease.s
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Indirect Costs

Based on a 201 6 analyss of national health survey data, nearly 32 percent
of symptomatic IBD patients reported being out of the workforce ina one-
year period?® Indirect costs for UC and CD were 2.7 and 2.5 times higher

than matched controls, respectively. Indirect costs for UC patients were
41,386 peryear and $1,627 peryear for CD patients.

Mon-Adherence Costs

The effect of taking medications as properly prescribed can also
influence the amount of healthcare resources used and their
associated costs. For example, a claims study found that the costs
for inpatient admissions among patients with ulcerative colitis were
approximately twice as high for non-adherent patients ($29,000)
compared with adherent patients ($14,500) %

Real-world studies have shown that advanced therapy can
improve specific symptoms as well as overall patient quality of
life.® A recent review found that the risk of intestinal surgery
following diagnosis has decreased significantly over the past six
decades for both UC and CD. This change has been attributed
to, among other factors, the availability of more efficacious
treatments such as immunomodulators.®

A review of eight advanced treatment intervention studies

found that rates of absenteeism and presenteeism (on-the-job
impairment) improved by 40 percent or more over the course of
the study, with an absolute improvement of 7 to 15 percent in
absenteeism and an absoclute improvement of 15 to 20 percent in
presenteeism.* Employed patients with controlled UC reported
that approximately 10 percent of their work time was missed or
rendered ineffective due to their UC. For employed patients with
uncontrolled disease, this level of impairment varied between 20
{(mild uncontrolled) to 50 (severe uncontrolled) percent.®®
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Summary

Inflammatory bowel disease can be physically and emotionally devastating with patients reporting painful, inconvenient, and sometimes

embarrassing symptoms. As the incidence of UC and CD has increased globally in the past few decades, so too have advances in the

understanding of the immune system and in treatment options. The treatment of inflammatory bowel disease has evolved over the past

decade due to the advent of therapies designed to target specific components of the immune system. Newer agents are more effective,

increase productivity, and improve the quality of life for millions of people who suffer from IBD.*
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