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Mission

Find the cure.

Vision

The Crohn's and Colitis Foundation of Canada (CCFC) believes that a cure will be found for
Crohn's disease and ulcerative colitis. To realize this, the CCFC is committed, first and foremost,
to raise increasing funds for medical research.

The CCFC also believes it is important to make all individuals with inflammatory bowel disease

(IBD) aware of the Foundation, and educate these individuals, their families, health professionals
and the genml public about these diseases.

Approved by the Crohnds and Colitis Founda

ThisReport was commissioned b EC and developed under the guidance and input of an expert
Steering Committee. The Report wastitorsed by the CCFC Board of Directors.
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Background of the Crohnds and Col i ti

The Crohnds and Colitis Found a tfor-profit, mddicaCanada (
research foundation dedicated to finding the ¢
commonly referred to as inflammatory bowel disease (IBD). To achieve our mission, the

Foundation is committed to raising funds for medical reseaiMedical research is the best hope

for finding a cure for Crohnodos disease and ul c

The CCFC invests over 80% of itet fundraising proceeds in research and educatiod is
Canadads t opdiréciediRDaasearchiTo date,flCEFC hainvested nearly $56 million
inIBDr esearch and is one of t-doernmwental fuddingsluthe adi ng
research.

The CCFCds | ong history of funding Canadads mc
research institutes has helggunior scientists attract followon funding from other sources;

attracted foreign scientists to work with Canadian teams; and helped senior research leaders

attract talented researchers to join their teams.

The CCFC has more tin 65,000 supportersincludingmembers in approximately 80 local
volunteer groups across Canada.

The key to the CCFCds success is the interest
country. This network of highly organized volunteers participate in numerous fundraidiagvas
throughout the year including national programs such as M&M Meat Shops Charity BBQ Day and

t he He el -adhond CORD ase gratefully acknowledges the support of many individual
donors and corporate partners.

Due to the significant researcimvestment made by CCFGignificant progress has been made in
understandinghe fundamental biology of the intestia@d the genetic and environmental factors
in inflammatory bowel disease. Much work, however, remains in order to find the cure
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Executive Summary

InflammatoryBowel Disease (IBDjs a group of disorders that cause the sections of the
gastrointestinal tract to become inflamed and
immune system plays arole in each ofthetwoinra f or ms of | BD; namely C
and ulcerative colitis (UC). In the absence of a cure, therapy is directed at achieving and

maintaining freedom from symptoms. Most people require ongoing medication; when this fails,
surgery is often requiredMost often, these are lifelong diseases, usually starting in early adulthood

in otherwise healthy, active individuals. IBD imposes a significant impact on quality of life through
ongoing symptoms, reduced ability to work, social stigma, managementebfdodess issues,

difficulty with physical intimacy and restriction in career choices.

People with IBD in Canada

There are almost 201,000 Canadians living with IBD: 112,000 with CD and 88,500 with UC. Over
9,200 new cases are diagnosed every yeB100with CD and 4,100 with UC. Canada has among

the highest reported prevalence (number of people with CD or UC) and incidence (number of

new cases per year) of IBD in the world. IBD can be diagnosed at any age, but has a typical age of
onset in the twentiesPeople with IBD have an elevated risk of developing colorectal cancer.

People with CD face a significantly elevated risk of premature death (47% higher) than the general
public. IBD is about three times more common than multiple sclerosis or HIV; aboca@snon

as Type | diabetes or epilepsy; and somewhat less common than other chronic diseases such as
schizophrenia or rheumatoid arthritis. Compared to the general population, quality of life in IBD is
low across all dimensions of health.

Economic Costs of IBD

Economic costs for IBD are conservatively estimated at $1.8 billion per year in Canada in 2008
(over $9,000 per person with IBD every year). Direct medical cdastalled over $700 million per

year. They are dominated by hospitalizations ($345 mijjitollowed bymedicationg$162

million) and physician visits ($134 million). Costs are higher for CD than for UC, due to more
frequent hospitalizations and greater use of newer, expensive drugs. Indirect costs (to society and
to the patient, includindpss of productivity) are greater than direct medical costs: over $1 billion
per year. Indirect costs are dominated by lower labor participation ratesgterm work loss:

$746 million per year), followed by patient out of pocket expenses ($239 mjldon then short

term work absences ($138 million). These costs are similar between CD and UC.

Areas of Greatest Challenge

There are many challenges for people with IBD in the current environment, ranging from lack of
awareness of IBD as a chronic disgasesocial stigma, to lack of equity in access to expensive
medications

Recommendations for a National Vision

The CCFC recommends a lortgrm national vision for the future, to include government, media
and the general public. The goals are to changarmaonity perceptions and attitudes to IBD,

reduce stigma and recognize IBD as a chronic disease within provincial/territorial chronic disease
strategies/frameworks.
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Section 1:Introduction
1.1 Background

Inflammatory bowel disease (IBD) is the name gf@up of disorders that cause thntestines to
become inflamed (red and swollenyhe main forms of IBD ar€r o h n 6 s CD)iasde as e (
ulcerative colitis UC). IBD has a tremendous impact on quality of life due to a host of symptoms
as well as substanal personal burden. There is often a lack of suppbdth in the broader
community and among the families and coworkers of people with B&mming from a lack of
understanding of the diseasad the intimate nature of symptom$BD usually starts iearly
adulthood (but may occur at any agm)d is a lifetime disease. Although most people with IBD can
lead full, productive lives with the use of medications and surgery, there is no cure for IBD.

In Canada, there is a lack of public awareness ofrthe a ¢ t 0 fdisdasemdulcedative
colitis. Raising awareness is important to regltiee social stigma that is common with these
diseases, and to help individuals maximize their overall quality of life. A better public
understanding of IBD can aléelp toraiseand direct fundgor research, to improve the
treatment of these diseases, and ultimately, to find a cure.

The Crohnds and Colitis Foundati on-fodpurpGsanad a
First, the CCFC believes a cure wik liound for IBD, and is committed to raising funds for

research. Second, the CCFC believes it is important to make all individuals with IBD aware of the
Foundation, and to educate the individuals, their families and the general public about these
diseases

To fulfill this vision, it is essential to gather and share high quality, current and relevant information
on IBD. In Canada, we are fortunate to have many-lexel researchers, who have conducted

some of the landmark research on IBD in the wofildnuch of which has been funded by the

CCFC and its partners The work that they haveompletedand published in the scientific

literature should be gathered and shared amongst the general commurttg will leado

improved awarenessbetter research oppdunities, and better lives for people with IBD.

1.2 Objective

This burden of illness reviewf IBD is intended to collect and communicate information on IBD
which is relevant to Canada and which can berapiated by the lay public. Thigork aimsto

raise awareness and understanding of IBD in Canada, resulting in improved research opportunities
and improved quality of life for people with IBD.

The different areas of informatioo be addressed in this burden of iliness report include
e Background infanation on IBD

e Occurrence of IBD (how many Canadians have IBD)
e Costs of IBD tothe health care systepas well ago individuals and society

11



¢ Non-financiacostsof IBD (quality of life impagt
e Directions for future strategies

1.3 Methods

1.3.1 General Overv iew

The conceptfor this work wasto build on the existing higlquality scientific research on IBD in
Canadad muchof which has been funded by the CCF@ generate a single, publieigcessible
document exploring the comprehensive financial impadB&f on the nation of Canada.

To undertake this review, a steering committee was formed, composed of academic experts in
gastroenterology and health economicshen, bpics were selected and defined by t8&ering
Committee whichalso provided researchuidance. The report was researched and written by a
third party organization. Drafts of each section were circulated for revision and appbogthe
entire steering committee. Finally, the report was reviewed and approved by the Board of
Directors of the CCFC.

1.3.2 Steering Committee

A Steering Committeavas formed, composed of the following members:

e Health economist (and Chair of the Steering Committee):
0 Teresa Longobardi, Ph.D., UniversityMénitoba
e Gastroenterologists:
o0 Charles Bernstein, M.DUniversity of Manitoba
o Alain Bitton, M.D., McGill University
o Brian Feagan, M.D., University of Western Ontario
o Remo Panaccione, M.D., University of Calgary
e CCFC Staff:
o Kevin Glasgow, M.DChief Executive Officer
0 George Tolomiczenko, Ph.D., Executiverdutor of Research

The Steering Committee guided the activities of theject consultant{Angela RocchiM.Sc, Axia
Research andwasresponsible for determining the methodology and content of teport, as
well asprovidinginput, reviewand approvhof the report. The Seering Committee wasalso
responsible for assisting in the identification of appiaie research and data sources

1.3.3 Topic Definition

The SeeringCommittee decided onsix different topicsa brief overview of each section is
provided here.

Disease background

12



General information about both CD and U®ere presented to provide a background for the
average reader about these diseases. Sympteens described, followed by currently
recommended treatments options (including neations and surgeries).

Epidemiology

Epidemiology is the science the®aminegshe patterns and occurrence of disease. The primary

goal of this section was testimatethe current number of individuals in Canada with CD and UC.
Other aspects of epideimlogywhich were reportedincludel: factors that are associated with

getting a disease, the rate at which individuals are newly diagnosed with disease, the age of people
with IBD, premature mortality associated with IBD, and a comparison of results doaGa versus

other geographic areas.

Direct costs

Direct costs are those costs incurred by the public health care system in Canada, and dhclude
medications, hospitalizations, surgeries, physician visits, other health care profeskiboadtory

tests and procedures, etcFor each of these types of health care resources, the total Canadian
cost was calculated by multiplying the amount that was used per person, with the total number of
individuals who have disease.

Indirect costs

Indirect costs ardghose incurred by individuals and society, outside of the health care system.
Individuals can incur costs for such things as-pmscription medications, travel to medical
appointments, and household support. Society incurs costs for worker absenddesanof
productivity associated with disability, reduced participation in the work force, and death. Worker
absences can be due to the individual with disease or the caregiver of the individual with disease
(such as a parent)Again, the total Canadiatost was determined by combining the costs per
person with the total number of individuals who have disease.

Non-financial costs

IBD has substantial impact on quality of life, and causes considerable personal, emotional and social
burden. Itisnotwdl accepted to place a 6priced or atta
information on quality of life was discussed for individuals with IBD, without determining a cost for

this aspect of the burden of disease.

Conclusions and recommendations

A final section was developeudth two objectives. First, it was importad place in context the
Canadian experience of IBD with that of other diseases in Canada, as well as to caroptséor
IBD from other countries. Secondthe resultswere used todevelop a set of strategies for the
future of IBD in Canada.

13



1.3.4 Literature Review

For each section, an extensive literature review was conducted to obtain the most raceht
relevant research for the reportWherever possible, Canadidrased data ancesearch were
used. Scientific publications were the most important source for data for the revidie
scientific literature was searchessing key words such as CD or UC plus costing, quality of life,
epidemiology, etc. There was a focus on retrigyimork that was set in Canada. Published
literature was supplemented where appropriate by the unpublished researttedafteering
committee members.

Additional data sources were also used where appropriate. For example, information on the costs
of prescriptions was obtained from electronic databases of prescription drug claims from insurance
plans. Websites werealsoused, such as the Statistics Canada website to track the census
population of Canada.

Strong and robust research has been conducte@amada with respect to epidemiology,
utilization of health care resources, productivity, patient costs and qualiife. It was only very
occasionallyecessary to use ne@anadian research to supplement localbrived data.

1.3.5 Analysis

Informaton from the various data sources was combined and converted into a burden of iliness
summary. First, it was necessary to determine best estimates for important factors, such as: the
current number of individuals with IBD in Canada, the averagepeesoncost for medications

and hospitalizations, and the average-person costs in lost productivity. Where there was one
particularly strong information source, it was used to generate the best estimate. For example, a
landmark study has been publishedegmg on the number of people with IBD in Canada; this
study was usedsghe primary data source for this factor. Where there were a number of

different information sources, with sometimes differing results, the dagee combined using
statistical techigues to determine a best estimate. For example, there were ten different studies
reporting international experiences of premature mortality with CD; these data were combined
statistically to calculate a single best estimate of mortaikty

Second, ivas necessary to attach prices or costs to the amount of resources that are used for
IBD. For examplestudies would estimatethe average number of hospitalizations or the average
amount of lost productivity per person. This was multiplied by the tomanber of people with

CD or UC to determine the total amount of resource utilization. Then, prices were determined

for each element such as the cost of a hospitalization or physician visit, or the average wage rate.
These prices were determined from pubbkources. Costs for health care resources were
determined primarily from the Ontario health care system. Productivity losses were priced using
the Canadian average wage rate as reported by Statistics Canada.

Costs were summed for a national total, baere also broken down by disease (CD versus UC)
and by province.

14



Section 2: Background

2.1 Inflammatory Bowel Disease

Inflammatory bowel disease (IBD) is the name of a group of disorders that cause the intestines to
become inflamed and ulcerated (radnd s wol | en) . The main forms
(CD) and ulcerative colitis (UC). Because the symptoms of CD and UC are similar, it is

sometimes difficult to establish the diagnosis definitively. In fact, approximately 10% of colitis cases
are urable to be defined as either UC or CD and are called indeterminate colitis.

Both CD and UC are marked by an abnormal response by the body's immune system. Normally,
the immune system protects the body from infection. In people with IBD, however, itseac
inappropriately. For unknown reasons, the immune system can mistake microbes, such as bacteria
that are normally found in the intestines, as foreign or invading substances, and launch an attack.

In the process, the body sends white blood cells inte timing of the intestines, where they

produce chronic inflammation. These cells then generate harmful products that ultimately lead to
ulcerations and bowel injury. When this happens, the patient experiences the symptoms of IBD.

Research looking intdie environmental (internal and external) factors contributing to CD

includes a focus on specific bacteria. The possibility of more than one infectious cause that leads to
a similar set of symptoms confounds the research agenda to find both a cause aerda@ €&D.

CCFC has funded a number of research projects attempting to shed light orbi@aase¢ria

interactions including the Genetics, Environmental and Microbial (GEM) Project which is a
collaboration looking at the factors contributing to CD currentinderway across Canada. For

more information, please visitww.ccfc.candwww.gemproject.ca

Although CD most commonly affects the lower end of the small intestine (the ileum) and the
beginning of the large intestine (the colon), it may involve any part of the Gastrointestinal (Gl)
tract. In UC, on the other hand, the Gl involvement is limited to the colon. In CD, all layers of the
intestine may be involved; this can result in deegrddhat go through the wall of the bowel
completely. These can cause complications such as abscesses in the abdomen or can lead to the
development of connections between the bowel and other organs (fistulas). For example there
can be connections betwedhe small bowel and bladder (leading to recurrent urinary tract
infections). CD is often discontinuous, with normal healthy bowel in between patches of diseased
bowel. In contrast, UC affects only the superficial layers (the mucosa) of the colon imeaewen

and continuous distribution, which starts at the level of the anus. Both CD and UC can present
with extra intestinal manifestations (such as liver problems, arthritis, skin manifestations and eye
problems) in different proportions. Differenceseasummarized in Table-2!

Currently there is no cure for CD; current therapy is directed at achieving and maintaining

remission (freedom from symptoms), and to achieve a normal quality of life. The approach is

similar with UC, although UC technicallpan be O6curedd by surgi cal re
(although this option is reserved until medical therapy fails).
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Both CD and UC have significant |I mpacts on t
abdominal pain, bleeding, fatiguesmiting, diarrhea, itchiness or irritation around the anus,
flatulence and bloating. Weight loss and anemia also pose significant problems. IBD is a lifelong
disease, usually starting in early adulthood in otherwise healthy, active individuals. IBD has a
substantial personal burden: it can impact career choices, lead to reduced work hours, impact
family planning decisions, and lead to disparity and depression. IBD poses unique issues with
intimate relationships;ontributing toa divorce rate several tiss higher than the Canadian

average. There are also the concerns which surround ongoing drug treatment, recurrent
hospitalizations and surgeries. It can complicate travel, life and working arrangements due to the
need for toilet access. People with IBfan lead generally normal lives most of the time, but with
ongoing medication needs and occasional flares that may require hospitalization with surgery. The
unpredictability of symptoms and the prospect of eventual surgery burden daily life. Finady, the
can be a lack of support from family, friends and work due to the intimate nature of symptoms.

TABLE 2 -1: COMPARISONS OF CHARACTERISTICS OF CD AND UC

and around the anus, abdominal pair
and cramps, anemia, fatigue, loss of
appetite, weight loss, pain and swelli

CD uc
Occurrence More females than males Similar for males an@males
All ages, usual onset 435 years All ages, usual onset ¥5 years
Symptoms Diarrhea, fever, sores in thmouth Bloody diarrhea, mild fever, abdomina

pains and cramps, fatigue, loss of
appetite, weight loss, pain and swelling
in joints

in the joints
Terminal ileum involvement Common Rarely
Colon involvement Often Always
Rectum involvement Often Always
Peri-anal disease Common Never

Distribution of Disea se

Patchy areas of inflammation

Continuous area of inflammation

Endoscopic Findings

Deep and snakéke ulcers

Diffuse ulceration

Depth of inflammation

May be transmural, deep into tissues|

Shallow, mucosal

affected parts, women also have a
decreased likelihood of pregnancy

Fistulas between organs Common Never
Stenosis Common Rarely
Granulomas on biopsy Common Never
Surgi cal 06 c ur e]| Often returns following removal of Usually o6curedo6 b

decreased likelihood of pregnancy

Maintenance therapy is used to redu
the chance of relapse

Treatment Drug treatment (sulfasalazine, Drug treatment (sulfasalazine,
corticosteroids, immune modifiers, corticosteroids, immune mdifiers,
antibiotics, biologic therapies) biologic therapies)

Diet and nutrition
Surgery (repair fistulas, remove Surgery (rectum/colon removal)
obstruction, resection and
anastomosis)
Cure Incurable Through colectomy only Maintenance

therapy is used to reduce the chance ¢
relapse

Complications

Blockage of intase due toswelling
or formation of scar tissue, abscesse
sores or ulcers (fistulas), malnutrition

Bleeding from ulcerations, perforation
(rupture) of the bowel

Smoking

Higher risk for smokers

Lower risk for smokers

Mortality risk

Increased risk bcolorectal cancer ang
overall mortality

Increased risk of colorectal cancer. No
Change in mortality risk
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2.2 Crohnds Disease

As noted above, CD is a chronic (ongoing) disorder that causes inflammation of any area of the Gl
tract from the mouth to the aus, although it most commonly affects the small intestine and/or
colon. The symptoms and complications of CD differ, depending on what part of the intestinal
tract is inflamed. CD is classified based on the age at diagnosis, the location of the disddbe,
disease behaviour (penetrating and/or stricturing [scarring] or neither).

2.2.1 Symptoms

Persistent diarrhea (loose, watery, or frequent bowel movements), crampy abdominal pain, fever,
and, at times, rectal bleeding are the hallmark symptonGfbut they vary from person to

person and may change over time. Loss of appetite and subsequent weight loss may also occur.
However, the disease is not always limited to the Gl tract; individuals may experience symptoms
outside of the intestine, whichay affect the joints, eyes, skin and liver. Fatigue is another
common complaint. Children who have CD may suffer delayed growth and sexual development.

Some patients may develop tears (fissures) in the lining of the anus, which may cause pain and
bleedng, especially during bowel movements. Inflammation may also cause a fistula to develop. A
fistula is a tunnel that leads from one loop of intestine to another, or that connects the intestine to
the bladder, vagina or skin. Fistulas occur most commardynd the anal area. If this

complication arises, the patient may notice drainage of mucus, pus, or stool from this opening.

Symptoms may range from mild to severe. Because Crohn's is a chronic but fluctuating disease,
patients will go through periods which the disease flares up, is active, and causes symptoms.
These episodes are followed by times of remissigreriods in which symptoms disappear or
decrease and good health returns. In general, people with CD lead mostly full, active and
productive lives. Children with CD may fail to develop or grow properly.

2.2.2 Treatment Options

As there is no cure for CD, the shorterm goal of medical treatment is to bring symptoms under
control, by suppressing the inflammatory response to induce a remisgRemission leads to
normalizaton of quality of life, and isopefully associated with healing of the damaged bowel. The
longterm goal is to maintain this remission, that is, to use medical therapy to decrease the
frequency of disease flares and tepent complications.

Several groups of drugs are used to treat CD today. They are:

A Corticosteroids Prednisone and budesonide, among other steroids, are available orally and
rectally. Corticosteroids can also be given intravenously (methylprednisalortey non
specifically suppress the immune system and are used to treat moderate to severely active CD.
They are very effective agents but may be associated with significart ahdrtongterm side
effects. They should not be used as a maintenanaticagon.
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A Immune modifiers Azathioprine, 6Mercaptopurine (6VIP), methotrexate and cyclosporine,
sometimes called immunomodulators, are used to help decrease corticosteroid dependency.
In addition, immune modifiers may help maintain disease remission.

A Antibiotics metronidazole, ciprofloxacin and others help heal anal fistulas.

A 5-Aminosalicylates €3SA) This class of aninflammatory drugs includes sulfasalazine and
oral formulations of mesalamine anéABA drugs; also may be administered regtalfhese
medications typically are used to treat mild symptoms.

A Biological therapiesInfliximab and adalimumab are currently approved in Canada for
moderately to severely active Crohn's in patients who have not responded adequately to
conventional theapy. Given by infusion or injection, these drugs are produced by live cells
(hence the name O6biologicalsd). They work by
tumour necrosis factoalpha (TNFalpha), a cytokine (chemical) that intensifies inflananati
Several other biologic agents for both CD and UC have been shown, in some cases, to be
effective in clinical trials. They have been approved for use in other countries and may be
approved by Canadian regulatory authorities over the next few years.

Currently, people with CD in Canada are treated in stefse approachedt he tr aditi ona
updé or thedowwérappteapacheps . appheadlstterpeat s pat
corticosteroids during periods of disease flare, to reduce symptoms and éngugission. These

drugs are not generally taken on a letegm basis. For longerm control, people may start with

5-ASA if symptoms are mild, or may start with one of the immune modifiers if symptoms are
moderate. In the next stejup, people often havto try more than one immune modifier to get

good results. If people have tried one or two different immune modifiers and still have problems,

then biological therapies are trigdl n t h@pdstsepguence, biologicals
use becausthey are the most expensive of the drugs available. However, patients with fistulizing
disease may start a biological therapy early, because other drugs are not effective. Best practices
for the use of biologicals are still being defined, and there Ineag variety of current practice

patterns. For example, some researchers and clinicians now think that it may be worthwhile to try

t hese dr ugs -deoawnldy aipnp rao aocsht espp nce t hey can be v
the course of the dise&s by making surgery a less likely outcome for severe cases.

2.2.3 Surgery

Historically, two thirds to three quarters of patients with CD have required surgery at some point
during their live$. Surgery becomes necessary in two situations: first, winedications are not

working (medically refractory disease) and second, if complications arise such as fistulae, absesses
or scarring and narrowing of the bowel. In most cases, the diseased segment of bowel and any
associated abscess is removed (resegtiohhe two ends of healthy bowel are then joined

together in a procedure called an anastomosis. While resection and anastomosis may allow many
symptomfree years, this surgery is not considered a cure for CD, because the disease frequently
recurs at or rear the site where the bowel is joined together.
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An ostomy may be required when surgery is performed for CD when there is no healthy bowel to
connect. This may happen in patients with disease of both the rectum and the colon. After the
surgeon removestte colon, the small bowel is brought to the skin, so that waste products may be
emptied into a pouch attached to the abdomen. The result is an ileostomy or a colostomy.

The overall goal of surgery in CD is to conserve bowel where possible and retwimifividual to
the best possible quality of life.

2.2.4 Complications

The most common complication of CD is blockage of the intestine due to swelling and the
formation of scar tissue. This usually results from repeated bouts of inflammation and weerati
The result is thickening of the bowel wall and a significantly narrowed intestinal passage.
Symptoms of intestinal obstruction include crampy pain around theababmen, frequently
associated with vomiting. The abdomen may also become bloatedisteshded. Medications
may relieve the obstruction by reducing the local area of inflammation, but surgery may be
required if the obstruction is severe and does not respond to medical treatment. Surgery may
also be indicated if the blockage recurs freqiyen

Another complication is sores or ulcers within the intestinal tract that sometimes turn into fistulas.
These affect about 30% of people with CD and often become infected. If the fistula is small,
medical treatment may be sufficient to heal it. geor multiple fistulas, on the other hand, may

signal the need for surgery, particularly if they are accompanied by fairly persistent symptoms, such
as fever or abdominal pain or severe diarrhea. Occasionally a fistula forms an abscess, or
collection ofpus, near the intestine. This is a pocket of infection that requires drainage either
through a catheter inserted by a radiologist or a special drain that is surgically inserted. The areas
around the anus and rectum are often involved. In addition tafst, cracks or fissures may also
develop in the lining of the mucus membrane of the anus.

Another type of complication commonly encountered in people with CD is related to malnutrition
or the presence of nutritional deficiencies. These are deficisnoigroteins, calories, and

vitamins. They generally do not develop unless the disease is extensive and of long duration,
conditions that may contribute to inadequate dietary intake and poor absorption of nutrients.
Medical treatment and/or nutritionaupplements are usually effective in the replacement of
nutrients.

Risk of cancer of the colon and small bowel is also a potential complication of longstanding CD.

2.3 Ulcerative Colitis

UC is a chronic (ongoing) disease of the colon. The disease isatdny inflammation and

ulceration of the colon mucosa, or innermost lining. Tiny open sores, or ulcers, form on the
surface of the lining, where they bleed and produce pus and mucus. Because the inflammation
makes the colon empty frequently, symptomsitglly include diarrhea (most often bloody) and
often crampy abdominal pain. There is also a sense of incomplete emptying after bowel motions
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along with urgency. Some patients will have false urges and pass only tiny amounts of blood and
mucous.

The synptoms of UC, as well as possible complications, will vary depending on the extent of
inflammation in the rectum and the colon. The rectum is always involved, but can extend a
variable distance up to and including the entire colon.

2.3.1 Symptoms

The firg symptom of UC is a progressive loosening of the stool. The stool is generally bloody and
may be associated with crampy abdominal pain and severe urgency to have a bowel movement.
The diarrhea may begin slowly or quite suddenly. Loss of appetite ars@guéent weight loss are
common, as is fatigue. In cases of severe bleeding, anemia may also occur. In addition, there may
be skin lesions, joint pain, eye inflammation, and liver disorders. Children with UC may fail to
develop or grow properly.

Approximately half of all patients with UC have relatively mild symptoms: multiple stools a day,
usually without blood, some pain and cramping, a constant feeling of the need to empty the bowel,
and no fever or a longrade fever. Severely ill people experiemore than six bloody stools a

day, with fever and/or anemia. In general, the severity of symptoms correlate with the extent of
colon involved with the disease. The symptoms of UC tend to come and go, with fairly long
periods in between flareips in whit patients may experience no distress at all. These periods of
remission can span months or even years, although symptoms do eventually return. The
unpredictable course of UC may make it difficult for physicians to evaluate whether a particular
course oftreatment has been effective or not.

2.3.2 Treatment Options

Currently, there is no medical cure for UC. However, effective medical treatment can suppress
the inflammatory process. As such, the treatment of UC involves medications that decrease the
alnormal inflammation in the colon lining and thereby control the symptoms, with the goal of
maintaining this induced remission. Medical optionscargeredaround 5ASAs and topical

(rectal) therapy for people with mild to moderate symptoms. Corticostel®are used for
moderately to severely active disease. However, dutarterm side effects they should not be
used for maintenance therapy. Immune modifiers can be used to replace corticosteroids once
symptoms of a flare come under control. Biolagjicnodifiers are indicated in patients who have
failed conventional therapy or who are hospitalized with severe colitis not improving with
corticosteroids. Cyclosporine, a potent immunosuppressant used to prevent rejection in
transplant medicine may beetfor severe cases ofCl

2.3.3 Surgery

In onequarter to onethird of patients with UC, medical therapy is not completely successful or
complications arise. Under these circumstances, surgery may be considered. This operation
involves the removal ofhe colon (colectomy). Unlike CD, which can recur after surgery, UC is
"cured" once the colon is removed.
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Depending on a number of factors, including the extent of the disease and the patient's age and
overall health, one of two surgical approaches maydsmmmended. The first involves the

removal of the entire colon and rectum, with the creation of an ileostomy or external stoma (an
opening on the abdomen through which wastes are emptied into a pouch, which is attached to the
skin with adhesive). A merrecently developed procedure also calls for removal of the colon, but

it avoids an ileostomy. By creating an internal pouch from the small bowel and attaching it to the
anal sphincter muscle, the surgeon can preserve bowel integrity and eliminatedtdanghe

patient to wear an external ostomy appliance.

2.3.4 Complications

Local complications of UC include profuse bleeding from deep ulcerations, perforation
(rupture) of the bowel, or simply failure to respond appropriately to the usual medicatrireats.

Another complication is severe abdominal distension. A mild degree of distention is common in
individuals without any intestinal disease and is somewhat more common in people with UC.
However, if the distention is severe or of sudden onset, dntlis associated with active colitis,

fever, and constipation, a physician may suspect a serious complication of colitis, called toxic
megacolon. Fortunately, this is a rare development. It is produced by severe inflammation of the
entire thickness othe colon, with weakening and ballooning of its wall. The dilated colon is then
at risk of rupturing. Treatment is aimed at controlling the inflammatory reaction and restoring
losses of fluid, salts, and blood. If there is no rapid improvement, surgerypat@dme necessary

to avoid rupture of the bowel.

As with CD, risk of colorectal cancer is a potential complication of longstanding UC.
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Section 3: Epidemiology

Summary:

e |BD is more common in developed countries, and is influenced by genetics, environme
and gender.

e Canada has among the highest frequency of people with CD and U@in the wor

e The best estimate is that there are 112,000 people living with CD and 88,500 people iy
UC in Canada in 2008, for a total of nearly 201,000 individuals with IBD (0.60% of the
population).

e Over 9,200 people every year are newly diagnosB®dwi100 people with CD and 4,100
with UC.

e The age of onset is typically in the twenties for CD, and throughout adulthood for UC.
of people with disease peaks around age 30 for both diseases, and does not decline u

e Comparetb people without disease, there is a 47% increased risk of premature death ||
which includes an increased risk of colorectal cancer. There does not seem to be an in
of premature death with UC.

3.0 Introduction

Epidemiology is the science that examines the occurrence and distribot a disease.

Epidemiology answers questions like these:

e Who gets a disease?

e Why are some people more likely to get a disease?

e How many people have a disease?

¢ How many new cases of a disease get diagnosed per year?
e How many people die from thidisease?

This section of the report will cover four aspects of epidemiology:

¢ Risk factors (also known as etiology): the causes of IBD and/or the factors that are linked to
occurrence of IBD

e Prevalence: the number of people who have IBD at a givert potrme

e Incidence: the number of new cases of IBD that can be expected each year

e Mortality: the occurrence of death in people with IBD
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3.1 Etiology

The causes of CD and UC have not been determined. It is expected that there is a combination of
genetc and environmental factors that inappropriately activate the gastrointestinal immune system.
While the specific causes of IBD are not known, there are some patterns of disease occurrence
that have been observed. The strongest of these is the geogrdpattarn.

For reasons that are not clearly understood, IBD is largely a disease of the developed world.
Historically, this has been areas in northerly latitudes (northern Europe and North America). IBD
seems low in developing countries, but as theseieties become more industrialized, UC

emerges. Subsequently, CD rates begin to climb, ultimately matching and often surpassing the
occurrence of UC. When people migrate, they take on the frequency of disease of the new
country?

IBD clusters in familgg although on most occasions there are no affected relatives. Siblings are
most likely to be affected; the risk of IBD in a sibling is 10 to 20 times higher than the general
population®” The strongest evidence is from twin studies. Up to 50% of iaghtwins will both
have CD, while 10% will both have U€.However, the reverse is also true: for at least 50% of
identical twinswhere one has CDthe other will not have CD.

Researchers are working to find a link to specific genes that are retat#te transmission of the
disease. The most important abnormal mutation identified thus far is in a gene known as
NOD2/CARD 15; it occurs up to three times as frequently in people with CD as in the general
population®®** This single mutation cannot praal who will get the disease, since it also occurs in
people without CD (in other words, many people who will never get CD also have this mutation).
Mutations like this one may eventually serve as a marker for type and/or severity of dis€ase
The graving number of identified mutations associated with CD and also UC may help to
understand the pathways that lead to disedse.

Some factors in the environment have been linked to IBD. People who have had an appendectomy
also have a lower occurrence of U€.There may be a weak association between the use of the

birth control pill and the development of IBE. There are conflicting reports on childhood

infections and whether they are a risk factor for IBDThe underlying idea is that a decrease in
childhad exposure to bacteria and viruses in modern environments with high levels of hygiene
can |l ead to inappropriate reactions of the i mr
smokers have a lower occurrence of UC than remokers:® In contrast, snokers have a higher

risk of CD.?® Finally, although diet would seem to be an obvious link to IBD, there has been no
conclusive evidence associating any dietary habits with IR important to note that an

association with IBD does not necessarily imply causality. In other words, just because something
occurs more or less frequently in people with IBD, it does not mean that this causes (or prevents)
IBD.

IBD is more common in some ethnic groups, such as Ashkenazi Jews of European destilet,

others appear to have a |l ower occurrence, suct
Maori?®**?? |n the United States, Caucasians more often have IBD, but ates been increasing
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in African American&’ Rates remain comparatively low in Americans of Hispanic or Asian

origin?*

In Canada, there is a higher frequency of CD in women (1.3 females are affecteeifpriev
male)* There is no gender difference in UC. Slightly more cases of UC are found in urban
settings than rural settings; there is no such association forTD.

Key Findings:

e IBD is largely a disease thie developed world, with increasing occurrence of UC and then CD
as a country becomes industrialized.

e Genetics is involved, shown by clustering within families and the identification of several genes
which are more common in people with CD.

e Environmendl factors are presumably involved, but it is not well understood how they
influence the development of IBD.

e There is a higher frequency of CD in females in Canada.

3.2 Prevalence

Prevalence is thaumberof people with CD or UC in a population at a givgoint in time or over
a period of time (usually per year). Tipercentageof people in a population who have a disease is
also usually determined; this is called the prevalence proportion.

There are different methods to measure the prevalence ofssase in a population. One method

is to conduct a survey in a representative sample of the entire population. This will capture
everyone with a diagnosed disease, including people who are not currently engaged in the health
care system (for example, pelgpin remission). This is particularly important for CD and UC,

which have fluctuating courses of disease. In a populhiased survey, a random sample of a
population is asked if they have a given disease. The assumption is that people can accurately
report if they have been diagnosed with a disease. This assumption has limitations because people
can be confused with imprecise wording or may use different words to describe their disease.

Another method is to examine a database of health recordger§time a person visits a physician

or is admitted to a hospital in Canada, the visit and the reason are recorded in an electronic
database. In a database study, records are searched for people who match a set of criteria (such
as, a physician visit dee IBD). This will capture people who have a disease as diagnosed by a
physician and who seek health care. As long as several years of medical history are examined, it
should also capture people with fluctuating disease (who may go several years vaittyoogalth

care contacts for their disease). In Canada, with universal access to health care, electronic health
database studies include the entire population.

Canada is fortunate to have both survey and database studies of the prevalence of UC and CD.
This report will focus on the Canadiaspecific research, especially since we know that prevalence
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varies considerably by country. There will also be an international comparison to place the
Canadian findings in context.

3.2.1 CCHS Survey

The CanadialCommunity Health Survey (CCHS) was conducted by Statistics Canada to provide
crosssectional estimates of health issues across Canada. Approximately 130,000 Canadians were
surveyed in 2005 and asked a variety of healtt | at ed quest i onsufferfioma | udi |
bowel di sorder such as Crohnoés Disease, ul cer @
incontinence diagnosed by a health professionae
and percentage of people in the population wasreated for each province. The results are in

Figure 1 for CD and UC.

Figure 1: CCHS SurvéyPrevalence per 100,00GD and UC*®
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Key Findings:

e In 2005, nearly 206,000 Canadians reported having CD or UC out of the 27 million sampled
for the surveyithat is, 758 cases per 100,000, or 0.76% of the population. Based on this self
reported data, UC was more common than CD. However, gelport data are typically an
overestimate.

e For Canadads 33 million popul atiflBDdh in 2008,
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e UC was more common than CD, both nationally and in most regions (except QC, NS and NF).
There were estimated to be 113,000 cases of UC and 92,000 cases of CD.

e There were large differences between provinces, particularly in less populous prowhees
a random sample could be less representative of the population.

3.2.2 Database Study

A landmark study was conducted by Canadian researchers to estimate the prevalence and
incidence of CDand UC inCanalaFunded by the Crohnds and Col i
this study was led by researchers in Manitoba, who had first developed and tested a case definition
which was capable of selecting almost all of the people with the disease of interest (dgnbitiv

almost none of the people without the disease (specifiéityJhe definition of a case was

someone who had at least five health system contacts (outpatient visit or hospitalization) recorded
for IBD. For people who were registered in the healtiistem for less than two years, this was

reduced to three contacts. There were five provinces that participated; all provinces had at least
thirteen years of records available in each province. Results are estimated as of July 1, 2000 and
are presentedn Figure 2.

Figure 2: Prevalenaa CD and UCper 100,000 by Provinég
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Key Findings:

e In 2000, Canadian prevalence was estimated at 468.1 per 100,000 for UC and CD combined,
or 0.47% of the population.

e Prevalence was found to be lower in the database study than in the survey; typically, population
surveys are overestimates, as they rely on patient recall.
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e Results were much more consistent across provinces than the survey data. The only
exception in ths study was BC, which had substantially lower prevalence. Therefore, a
Canadian average was calculated by excluding BC.

e CD was more common than UC in all provinces except BC, where they were similar.

e Females were substantially more likely than maldsaee CD (1.31 females for every 1 male).
There was no gender difference for UC.

e Overall there was no difference in prevalence for urban versus rural settings for CD; for UC,
there were 1.13 urban dwellers for every 1 rural dweller.

3.2.3 Estimated Curren t Prevalence

The current prevalence of IBD in Canada can be estimated using either or both sets of prevalence
results. The survey was more likely to ovestimate the total number of people with IBD because

of imprecise understanding of medical questionthe general public, but it included all regions of
Canada. The database study was more likely to be accurate for the provinces that contributed
data, but it was missing some provinces.

To estimate the current number of Canadians with IBD, the datalsisdy was extended to all
remaining provinces and territories using the Canadian average (excluding BC). Over time, there
was an increase in the population of Canada, which would increase the number of people with
IBD. More importantly, every year therare new cases diagnosed (see Section 3.3). The new
cases have to be added to the existing group of people with IBD to calculate a current estimate.
On the other hand, there are also losses due to migration and death, and these cases need to be
subtraced.

In 2008, there are estimated to be 112,000 Canadians with CD and 88,500 Canadians with UC, for

a total of 2®M,500 people (0.60% of the populatiofhe results are depicted for each province in
Figure 3.
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Figure 3. Estimated 2008 Prevalence, CD @@
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Key Findings:

e In 2008, the best estimate of the prevalence of IBDaarly201,000 Canadians with IBD:
112,000 with CD and 88,500 with UC (0.60% of the Canadian population).

e Using the selfeport CCHS data, upper bounaf the prevalence of IBD can be set: 252,000
individuals (0.76% of the Canadian population).

3.3 Incidence

The number of new cases per year (incidence) was calculated in the database study and in a recent
Quebec study, as the average annual rate for 182800. The findings are presented in Figure 4.
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Figure 4: Incidence per 100,000 by Provifite
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Key Findings:

e The pattern of incidence mirrored the patte of prevalence: lowest in BC, and highest in NS
and QC.

e The average Canadian incidence is 16.3 new cases of CD and 12.9 new cases of UC for every
100,000 people. This means that the number of people newly diagnosed with CD is greater
than the number bpeople newly diagnosed with UC.

e Every year, there are 9,200 new cases of IBD: 5,100 people with CD and 4,100 people with
uUC.

3.3.1 Age Distribution

The database study investigated the ages of people with CD and UC.

The agespecific incidence is showm Figures 5 and 6. This reflects the age of onset for the
disease, that is, the age at which the disease was diagnosed.
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Figure 5: Incidence by Age, €D
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Key Findings:

Bernstein et al 2006

e The age of onset is most commonly in the twenties for CD, across all provinces.

e There was no single peak age of onset for UC; there was an initial peak invergies,

followed by a plateau, and possibly a second peak in later years.
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CD and UC can be diagnosed at a young age, but new cases continue to appear in older ages. As a
result, as people age, there are more and more cases in the population. In othdsywthe
overallprevalence stays highhile prevalencevithin older age groupsleclines for CDd see

Figures 7 and 8.

Figure 7: Prevalence by A@xoup, CD*®
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Figure 8: Prevalence/tAgeGroup, UC?®
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KeyHndings:
e Theoverallprevalence of CD and UC increases with increasing age

e Prevalence within specific age groygesls between30 and 39 and remains at this &, only
decreasing after age 80 for UC while declindmgossage groups for CD.

3.3.2 Pediatric Epidemiology

CD and UC also occur in children. There are less data available in this age group. Children over
12 were in the CCHS survey, but results amet available for children as a separate group.

Children were included in the database study and were analyzed separately. Incidence and
prevalence for those under 20 are presented in Figures 9 and 10.

Figure 9: Canadian Pediathicidence per 100,060
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Figure 10: Canadian PediatAcevalence per 100,080
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Key Findings:

e Results in children mirror those of adults from the databastudy. CD was more common
than UC in all provinces. Prevalence and incidence were lowest in BC and highest in NS, but
similar amongst the threprairie Provinces

e There are about 3,300 children under 20 with CD and 1,600 children under 20 with UC in
Canada, for a total of 4,900 people.

3.4 International Comparison

Overall, Canada has among the highest reported prevalence and incidence of IBD in the world.

Historically, countries in more northerly latitudes have a higher occurrence of both CD and UC
There is more disease in the developed countries of northern Europe and North America than in
southern Europe, Asia, Africa and Latin America. This may explain why BC has a substantially
lower rate of CD than the rest of Canada, given more residents of recent Asian immigration.
Interestingly, children of Asian immigrants may have a high occurrence of IBD, as the effect of the

envi

ronment

serves

to

0 c a t-higher Qapatdliant atege?

popul ati

In the past, international studies of IBD had used a mixture of methods, different definitions of
IBD, definition of the study population, etc. The quality of research was not always high and the
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underlying variation resulted in a broad range oukts. This made it difficult to do precise
international comparisons. The Bernstein papers have set a new standard in the measurement and
reporting of IBD epidemiology. It is encouraging to see that recent studies have adopted this
rigourous methodoloyg. Recent studies have been conducted in the US and New Zealand; these
studies have found disease occurrence that approach Canadian levels. Results of international
studies are summarized in Table 1 for CD and Table 2 for UC.

Table 1: International Comar i s on,

Crohnos

Di sease

Location Incidence Prevalence
per 100,000 per 100,000
Older studies
Europé® 1.6611.6 27 8 48
North Europe® 7.0 up to 214
South Europ®& 3.9 Not reported
Southern Area%s” <1.004.2 Not reported
Recent studies
Minnesotad" 7.9 174
United State¥ Not reported 201
Canterbury, NZ* 16.5 155
Canad® 16.3 338
Table 2: International Comparison, Ulcerative Colitis
Location Incidence Prevalence
per 100,000 per 100,000
Older studies
Europe® 6.3015.1 580 157
North Europe® 11.8 up to 243
South Europ®& 8.7 Not reported
Southern Area¥” <1.086.0 Not reported
Recent studies
Minnesot&d" 8.8 214
United State¥ Not reported 238
Canterbury, NZ* 7.6 145
Canad& 12.9 267

Several studies have found that incidence is rising internationally, particularly f6f€t¥ This
means that UC and especially CD are being diagnosed more frequently, and that the number of
people with these diseases will increase over time. Furthermore, it also appears that populations
with historically low incidence (Asia, south Europe) may be eepeing accelerated growth in

these diseases’

International studies are very similar to Canadian findings with respect to other aspects of
epidemiology, specifically age of onset and prevalence by agkngs from the recent broad
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American database study found reasonably similar results for incidence and prevalence in the
pediatric populatiori® Interestingly, it was observed that the gender bias was rexeis children:
although CD was more common in adult females (as in Canada), CD was more common in
pediatric male$ That is, males were more likely to get CD as children, while females were more
likely to get CD as adults.

3.5 Mortality

There have been many international studies of mortality in IBD, although none has been conducted
specifically with a Canadian population. It is reasonable to assume that the risk of death is similar
in European and North Amrican countries, given a uniformly high standard of medical care and

life expectancy. Therefore, the international studies were reviewed to determine expected
Canadian mortality from IBD.

It is difficult to study mortality in IBD, for two reasons. Rirthe majority of people with IBD are
relatively young. There are very low rates of death in younger people, even for those with severe
disease. This means that it is necessary to study a very large group of people, and/or study them
for a very long peiod of time, in order to identify any trends of increased death. Second, it can be
difficult to decide if a death was due to the underlying presence of IBD, even for people who die
from a gastrointestinal disease.

3.5.1 Crohnos Disease

There have been deast ten populatiofbased studies of mortality in CD patients. Seven of these
studies have found an increased risk of death, while three studies have reported a slightly lower
risk of death. When faced with conflicting results from multiple studieseagchers can conduct a
metaanalysis. This is a statistical technique which combines data from multiple independent
studies to generate a more precise estimate. Studies which are similar in methods and in quality
can be combined, with more weight givenstudies which include more patients (and less weight
given to smaller studies).

Ametaanal ysis was conducted for the Australian
2006. It combined ten studies and found that CD was associated with a stdlyssicmificant 47%
increase in theerematuremortality risk (range, 3@ 67%)°

The results of this metanalysis were very close to the result of a recently published raatdysis
of thirteen studies, which found52% increase in the risk girematue mortality (range, 32% to
74%)* Since the conduct of these mesmalyses, two other important studies have been
published, from California and from Denmark; they reported similar results (a 40% increase in
prematuremortality risk in California and 31 Denmark)!%*

There were increased death rates from cancer, cardiovascular disease, respiratory disease, Gl
diseases, infections, and complications following medical and surgical interv&ntiesaanayses

of colorectal and small bowel cancer studies have found that people with CD had an elevated risk
of colorectal cancer, estimated at 2.9% over the ten years following diagnosis 6fCD.
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3.5.2 Ulcerative Colitis

Similarly, there have been several sasdof ulcerative colitis mortality, with conflicting results.

The ACCA conducted another metanalysis, using these studies: three studies reporting an
increased risk, and five studies reporting a decreased risk. However, with UC, there was no
signifiant difference in mortality risk. That is, people with UC experienced the same mortality
risk as the general population. These results were duplicated in two studies published since the
metaanalysis: the large California stéftias well as a large European study (limited to the first ten
years since diagnosis of U€).

It appeared that people with UC had increased deaths from some diseases (gastrointestinal
diseases, infections, colon cancer) but these wadfset by low rates of other diseases
(cardiovascular disease, lung cané&rThis could be due to the fact that people with UC are
more likely to be norsmokers, and thus are less likely to suffer from cavdscular disease and
lung cancerMore research is needed to remove the smoking factor to determine whethergher
is an underlying increased risk of premature mortaditpong UC patients.

Key Findings:

e There is an excess risk of premature mortalfty people with CD. There is &7%
increased risk of death, and an increased risk of colorectal cancer.

e There is no excess risk of premature mortality for people with UC, although there is an
increased risk of colorectal cancer.
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Section 4: Direct Cost s

Summary:

e Direct medical costs for IBD are estimated at $753 million in Canada in 2008. Costs ar¢
as high for individuals with CD ($522 million) than with UC ($231 millionps{Slesd
addition to any néBD medical needs.

e Hospitalization and surgery are the largest component of cost at $345 million in Canad
($229 million for CD, $116 million for UC).

e Prescription drug therapy, including biologicals, wilcoslihan Canada in 2008. Drug
therapy has changed dramatically in the past ten years. Current drugs are more expet]
produce savings by preventing hospitalization.

e Physician visits are estimated at $134 million in Canada in 2008d#80rr@ilh, $54 million
for UC).

e Many other aspects of direct medical costs have not been directly estimated in Canadd
laboratory tests, other health professionals (nutritionist, occupational therapist, etc), an
services (home makingahdelivery, etc). A conservative estimate based on internationg
measurements is $93 million in Canada in 2008 ($62 million for CD, $31 million for UC

e Costs depend on many factors such as age, severity, and decade of diagnosis. Howe
cost per patient was estimated to be at least $3,750 per year.

4.0 Introduction

Direct costs are costs for resources that are offered by the public health care system. Typically,
this includes: hospitalizations, surgeries, emergency department visits, physician services,
medications, laboratory tests and prabéres, other health care professionals (physiotherapist,
occupational therapist, di¢tan, chiropractor, massage therapist, etc.) social services (home health
care, meal delivery, transit for handicapped, etc.) and-teng care (nursing homes, institotial

care).

As described in Section 2: Disease Overview, there is no cure for either CD or UC. People with
IBD live with symptoms, usually at a milder level whileeimissionand at a more severe level

during disease flares. Betweend90% of patiets are in remission at any given point in tiffie.

A Canadian survey of people with IBD reported severe disease activity among 9% of people with
UC and 11% of people with CE. Disease severity is important, because medical costs vary
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dramatically by sevayi, studies have shown that the minority of severe patients incur the majority

Of Costs47,48,49,50

To manage their disease, people with IBD need ongoing medical care. They use physician visits,
medications, and laboratory tests on a regular basis. Othatthecare professionals, especially
dietitians, are also helpful. With increasing disease activity and flares, medications are increased
and hospitalizations for surgery become common. People who have severe disease may require
high levels of care, inaing home health care and (very rarely) institutional care.

There has been quite a bit of research into the costs of disease, especially for CD. One limitation
with this research is that prices and patterns of use for health care services reflect &aiéi h

care systems and practices. While there can be considerable similarity across countries, the most
reliable way to measure direct medical costs in Canada is to use research conducted in Canada.

4.1 Prescription Drugs

Many people with IBD require redgar medications to control their disease. These medications
must be taken all the time (even while in remission) to prevent their disease from flaring, and to
keep their symptoms at a manageable level. During times of increasing symptoms and higher
disease activity, most patients will require increased doses or additional medications to reduce
symptoms, prevent complications and return to remission.

For disease flares, corticosteroids are powerful drugs to control the immune system and induce
remissiomn. However, these drugs have lotgrm safety concerns, so it is not desirable to stay on

these drugs for prolonged periods of time. For letegm control, people are treated with

medications such as immune modifiers ar@nsinosalicylates to control thiedisease on an

ongoing basis. More recently, new drugs call/l e
are made by l|live cells (hence t HRIBFdngshecaudedhbi ol 0 ¢
they are directed against a moleculeialin promotes inflammatiod tumour necrosis factor

(TNF). They are used by people with moderately active to severe disease. They are much more
expensive than conventional, older drugs, given the complicated way that they are produced, but

they are also gite effective, especially for people who have not done well on other drugs. They

have reduced the need for surgeries and hospitalizations; patients can achieve remission using

drugs instead of surgery, for both CD and U€>°*** This has changed the tgmf costs that are

incurred for CD and UC over previous years. This creates a problem when measuring medical

costs. Unless research is very recent, it could reflect patterns of care that are becoming

outmoded.

A study conducted in Manitoba in 1997 raped that 87.5% of IBD subjects had prescriptions that
year (compared to 66% in the general populatitnjt that time, only 8% of people with IBD

used immune modifiers, and only 4% used biologicals (which were only available on an
experimental basis ahe time). The average cost per patient was $774 (1997 CDN$). These
figures are now outdated. What are probably still true are the patterns of use that were

observed. Older people had more prescriptions than younger people. People with CD were
more likely to use immune modifiers, while people with UC usedrBinosalicylates. There was no
difference in drug use between males and females. The decade of diagnosis affected prescribing
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patterns; this means that newly diagnosed people were treated diffgrérah those who had
been diagnosed ten or twenty years previously.

To get a current estimate of prescription drug use, two recent data analyses were used. For an
up-to-date estimate of the cost of biologicals, prescriptions in Canada in 2007 were edhfoin

those who had drug claims paid for by public or private plans. Given the current number of claims
and the estimated rate of growth, the cost of biological prescriptions for CD was forecast at $114
million in Canada in 2008. This excludes presqstions for people who do not have drug plans,

but given the high cost of these drugs (over $10,000 per person per year), it is reasonable to
assume that very few people pay for them out of pocket.

A recent analysis of all IBD drug claims in Manitoba stbthat biologicalsnaycompriseup to

70% of the total cost of prescription drugs.Combining these two data sources, it can be
estimated that in 2008 drug costs were $162 million in Canddlae majority is due to biologicals
($114 million,) with $48 nllion due to all the other drugs combined (see Figure 1). This cost can
be expected to grow in the future, as more biologicals are developed and continuing research
expands their role in therapy. Currently, the majority of this cost is attributable to €ifce the
biologics have been more widely used for more years in CD compared to UC. A precise
breakdown of costs is not available, but a preliminary estimate is that CD costs $141 million
versus $21 million for UC.

Figure 1: Prescription Drug Costs @anada, 2008

$48,371,800

O Biologicals

B Non-biologicals

$114,000,000
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Key Findings:

e Prescription drug costs have changed dramatically in the past ten years, due to increasing use
of highcost biologicals.

e Currently, prescription drugs for IBD cost about $162 million in Canada in 2008
(approximately $809 peperson per year).

e These costs are expected to continue to grow substantially over the coming years.

4.2 Inpatient Costs: Hospitalizations and Surgeries

Canadian studies on inpatient costs include database studies in Manitoba and a national survey of
members of the Crohnds and Colitis Foundati on

Researchers in Manitoba checked health records for people who had been identified as having
IBD>® Individuals with IBD were twice as likely to have a hospitalization (15% per year), compared
to peopk without IBD (7% per year). People with CD were more likely to have a hospitalization
than people with UC.

Hospitalizations that were strictly due to IBD occurred in 9% of people with CD and 4% of people
with UC (6% combined). This is shown in Figure 2

People with IBD also have more hospitalizations for#BD reasong at 10% per year, compared
to 7% for people without IBD (Figure 2).

Altogether, each year, there is @xcessannual rate of hospitalization of 12% for individuals with
CD and 7% foindividuals with UG these extra hospitalizations are as a result of their disease.

Figure 2: Inpatient Resource Utilizatidn
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The mean length of stay was 11.4 days for CD, 12.5 days for UC, and 15.8cdapnI1BD
hospitalizations (Figure 3).

Figure 3: Length of Stay
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Costs for excess hospitalizations were assigned using Ontario prices for hospitalizations and

physician service$?® The total cost of each hospitalization was $15,587 for CD, $16,851C,

and $21,231 for noABD hospitalizations. Each year, excess hospitalizations cost an additional

$229 mi

l i on f or

Canadads
with UC, for a total of $345 milliord an average costf&2,040 per person with CD, and $1,311

112,000

peopl e

per person with UC (Figure 4). The use of biologicals can reduce this cost in the future.

Figure 4: Excess Costs of Hospitalization for IBD
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A considerable amount of hospitalization occurs within the first yedidiagnosis of disease.For
those people who will have an IBD hospitalization, 58% of these hospitalizations occur within the
first two years of diagnosis, and 36% of surgeries also occur within the first two years. Similar
patterns are found in the hited State$? This makes sense, because diagnosis is usually made
during a period of intense disease activity. There can be aggressive treatment to try to control
the disease and achieve remission; subsequently, there is a steadier use of healdscarees

over thelongterm. A Canadian survey was conducted in people with IBD who had a mean
duration of disease of 18 years for CD and 15 years for UC. Amongst those with CD, 84% had
been hospitalized and 65% had received surgery. For people with1%6 had been hospitalized,
and 16% had ever received surgéty.

Key Findings:
e People with IBD have twice as many hospitalizations as people without IBD.

e EXxcess hospitalizations cost $229 million per yeampfople with CD, and $116 million per
year for people with UC for a total of $345 million.

e The annual peperson cost is $2,040 for CD and $1,311 for UC.
e Most hospitalizations involve a surgical procedure.
e Most patients experience their first hospitadition within two years of diagnosis.

4.3 Outpatient Costs: Physician Visits and Procedures

Canadian studies of outpatient costs include a database study in Manitoba and a national survey of
members of the Crohndés and Colitis Foundati on

Reseechers in Manitoba checked health records for people who had been identified as having
IBD>® Compared to people without IBD, people with IBD had twice as many outpatient physician
visits (13.2 versus 7.4 resgtively).

For IBDrelated medical visits, people with CD had more outpatient physician visits than people
with UC. In 2001, the number of physician visits strictly for IBD was 5.8 per year for people with
CD and 3.8 per year for people with UC (Figue.

Moreover, people with IBD saw physicians more often for ABD specific reasond an average

of 12.2 visits per year, compared to 9.6 visits per year for people without IBD. This works out to
an average of 2.6 extra visits per year fon-IBD reasons; there was no difference here between
people with CD versus UC (Figure 5).
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Figure 5: Outpatient Physician Utilizatidn
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There was also an excess use of outpatient surgery foriBid reasons: 33%se among people
with IBD, versus 17% for people without IBD (see Figure 6).

Figure 6: Rates of Outpatient Surg&ry
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Costs associated with excess physician visits were calcUf&atétf®> People with CD required
additional physicians visits costing $80 million per year, while people with UC required $54 million,
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for a total of $134 million in excess physician visits in 2008. This worked out to a cost of $710
per person with CD, and $610 per person with UC.

Figure 7: Excess Outpatient Costs

$16,995,476

$45,696,568
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ECD - MD (non-IBD)
OCD - Outpatient Surgery
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BUC - MD (non-IBD)

@ UC - Outpatient Surgery

$25,738,442

$24,773,354

$19,692,965

Key Findings:
e People with IBD have twice as many physician visits agl@eavithout IBD.

e Excess physician visits and outpatient surgeries cost $80 million per year for people with CD,
and $54 million per year for people with UC, for a total of $134 million.

e The perpatient annual cost is $710 for CD and $610 for UC.

4.4 Other Costs

The most important direct costs are hospitalizations and physician services, for which we have
accurate measurements in Canada. However, other health care system costs have not been
studied in Canada. They have been not been well studiedalf,an other countries. Often, they

are reported without enough detail in order to accurately convert data to a current Canadian

cost. As mentioned earlier, patterns of care in other countries are not necessarily the same as in
Canada. However, inteational studies are needed to get an estimate of these other costs,
because there are no Canadian sources. In this situation, it is important to be as conservative as
possibled that is, to underestimate the costs wherever there is uncertainty in the ltssuVe can
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piece together estimates from other countries where they do not overlap with any other
resources. This procedure may end up missing some costs, but it is conservative.

Diagnostic and investigative laboratory tests and procedures have beasunegl in an IBD clinic

in the UK from 2000° They reported the frequency of use for such resources ass, blood
work and ultrasounds separately for people with CD and UC. This type of test needed to be
added to the direct costs for IBD. Canadian pritlesere applied to the UK estimates of resource
use (e.g. number of blood tests, number oir&ys).

An Australian study of IBD patients reported on the usfeinstitutional care and other health care
professional§! Emergency room visits were measured in an American study of people with CD,
using records from a health maintenance organizdfioim. each case, thcost in Canada was
estimated from the cost in the US or in Australia, to reflect the size of the Canadian IBD
population. Other costs are presented in Figur® & total of $93 million in additional health care
system costs ($62 million for CD and $31liliion for UC). This corresponds to $548 annually per
person with CD and $355 per person with UC.

Figure 8: Other Health Care System Costs

$15,991,509 $18,025,842
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$3,296,511

$9,338,112

$31,533,653

Key Findings:
e Other costs are higher for people with CD than people with UC.

e Use of other health care profegmals and laboratory tests are common.
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e Other costs are conservatively estimated to cost $62 million per year for people with CD, and
$31 million per year for people with UC, for a total of $93 million.

e The annual peperson cost is $548 for CD and $3561fUC.
4.5 Summary

Total direct medical costs exceeded $700 million per year in Canada in 2008. These costs are
summarized in Figure 9: hospitalization costs were the highest, followed by physician visits and
then medications. Costs are twice as higih CD as for UC, based on higher hospitalization costs
and greater utilization of biological drugs.

Figure 9: Summary of Direct Costs
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Section 5: Indirect Costs

Summary:

e Indirect costs are higher than direct medical costs and are estimated at $1.064 billion i
2008 ($595 million for CD, and $469 million for UC).

e Shorterm work absenceistly due to IBD averages 7.2 days per employed person with |
$138 million in Canada in 2008.

e People with IBD are more likely to have lower labour participation rates than the generg
population, ranging from 3% to 13% less employment. Thelymostitilunestimate is that
this loss of productivity costs $746 million per year since at least 18,100 individuals wo
able to be in paid employment.

e Productivity losses from premature deaths are estimated at $7 million per year.

e Caregiver woabsences are estimated to be $5 million per year for parents of pediatric |
plus $66 million per year for severely ill people with IBD.

e The individual s out of poc Kk eprescapion emedeieey
househdlsupport, travel for medical care, etc.).

5.0 Introduction

Indirect costs are costs that are borne by people and by societherathan costs incurred from

use of the health care system. Typically, the largest indirect cost is productivity losses, or work
absence® both short-term (sick leave) and loragrm (disability leave and/or early retirement).

For some diseases, premagudeath is an important cause of productivity loss. In addition, some
people may never enter the work force, or may work part time hours, for reasons related to

health. Also, caregivers (including parents) may have to take time off from work. Economists
classify productivity losses as costs that are borne by society in general. Other costs are borne by
the individual personalky out of pocket expenses such as home aids and modifications, formal

care (housekeeping, daycare), travel for medical appoimtsnautritional products, and
complementary and alternative medicines.

Most people living with IBD have had the disease for most of their adult lives. People with milder
disease may experience some periods of poorer health and long periods of rglatorehal

health. This may allow them to be in regular employment, but with some absences for sick leave
and/or medical appointments. People with more severe disease may have to reduce their hours,
change their type of employment, or they may eventualthavaw from work altogether.
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Living with IBD can influence the type of employment that is possible. The requirement to have
easy access to a bathroom may restrict the types of jobs an individual can perform, such as
production line work, outdoor workor jobs with frequent travel, with a trend to select sedentary
occupations>°°

People with IBD worry that their disease may affect their job and career. A German study found
that 47% of people with CD thought their careers were affected by IBD, as ditl 8@people with
UC.*” Similarly, a UK study found that 24% of people with CD felt that their disease had limited
their employment prospects and had either prevented them from seeking promotion or had
actually prevented promotioff. Finally, IBD can havebaoad impact, with 11% of spouses
reporting that IBD had compromised their professional care@rs.

5.1 Education Impact

IBD is often diagnosed in childhood, adolescence or early adulthood. This can impact educational
attainment as well as the selectiohacareer. Education can be affected by temporary absences
from school and difficulty with studying or sitting for exams, as well as lack of understanding and
discrimination from teacher$.® Overall, howeer, while the individual may face difficulties and
challenges, the levels of educational attainment do not differ statistically for those with IBD from
the general population or a healthy comparison group. No costs or deficits were assessed for
impact oneducation.

5.2 Short-Term Work Losses

Employed people with IBD may miss work due to medical appointments, illness, or hospitalization.

At a minimum, days spent in hospital must be days missed from work, for those who are
employed. It is estimated that 2008 there will be 8,900 hospitalizations for CD and 4,300
hospitalizations for UC, for a total of 125,000 days in hospttakiven an employment rate of
approximately 60% in IBf) and a mean daily wagate of $158.7%, this would correspond to

$12 million per year, just for days spent in hospital. In reality, the true number of days missed
from work is much higher. In order to find out how many days aresed due to IBD, the most
realistic method is to survey people with IBD. For example, it is not feasible to survey workplaces
to collect data on how many days of sick leave are taken per employee with IBD, and the reasons
for sick leave.

There are few Caadianspecific data oshort-term work losses due to IBD. It is widely thought

that productivity |l osses are O6transferabl e acrt
just as likely to respond to illness by taking time off work. This iegplhat productivity data

collected in one country can be transferred to another country, since the number of days off work

per person is unlikely to vary much between countries with similar labour practices and sick leave
policies. Among the countries thireported data (Canada, Australia, and Western Europe),

labour practices are likely to be relatively similar.
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There have been nine studies that report data on shi@rm work losses. The diversity in the
collection and reporting of results requiredraetaanalysis to determine an average estimate of
the expected sick leave per employed person with I8D.

Few studies separated costs for CD versus UC. Overall, it was reasonable to assume that there
were similar costs for time off work for both CD andC.

On average, 43% of employed people with IBD took time off work per year, and each employed
person with IBD took 7.2 days off per year due to IBD. These papers reported an average rate of
employment of 60%; this is almost identical to the labour iggration reported by people with

IBD in Manitobd®

To convert this to a Canadian cost, the total number of days lost per person can be multiplied by
the number of people with disease, the percentage whoarmployed, and the mean daily wage
rate ($158.79 per day, according to Statistics Candtdhe total cost ofshort-term work loss

was $138 million for the 120,500 actively employed individuals with IBD.

Key Findings:
e 43% of employed persons with IBD neiged time off due to IBD.

e Shortterm work losses were estimated at 7.2 days per employed person with IBD per year,
strictly due to IBD.

e This costs $138 million per year short-term work losses in Canada for the 120,500 actively
employed individuals i IBD in 2008.

5.3 LongTerm Work Losses

Longterm work losses can result from lorgerm absences from employment (disability), long
term reduction in hours of work, premature retirement, and premature mortality.

It can be difficult to isolate the spéici factors why an individual has withdrawn from the

workforce (or has never entered the workforce). Often there are multiple factors involved. This
makes it difficult for people with IBD to single out a reason why they are employed or not.
Instead, itis more reliable to compare overall rates of employment in people with IBD to rates in
the general population. The assumption is that any difference in employment rates can be due to
IBD.

5.3.1 Impact on Employment

There were two studies in Canada, own Australia, two in Europe and one in the United States
which looked at employment rates in people with IBD. A mataalysis of these seven studies

found that IBD was associated with a 13% reduction in the probability that a person will be
employed. h other words, since the Canadian general population has a labour participation rate of
80%, then an IBD population would have a labour participation rate of (808%0 =) 67%. Each
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year, this would correspond to $1,078 billion for 26,000 Canadians \Bifth who would not able
to work.

It is important to look at the two studies that were conducted in Canada. These two studies had
inconsistent findings. The first was conducted in the province of Manitoba, using people who were
definitely identified as ing IBD based on repeated health care system contacts due t6°IBD.

Their employment status was compared to that of the general Manitoba population. They found
that after diagnosis, people with IBD graduaiyhdrew from work and were more likely to be
unemployed, disabled or retired. Compared to the general population, people with IBD had a
statistically significant reduction of about 9.3% in employment rate.

In a different approach, researchers asked &hans who participated in the National Population
Health Survey whether they had IBD. The labour participation rates were compared between
people who reported IBD and those who did not. This approach can be limited by recall and the
wording of the quesobn, that is, whether people accurately report whether they have IBD. In fact,
1.7% of the population reported having IBD in the survey. This is much higher than expected
(0.60%); the sample of people oOowith IBBDRe was
results of this study were that neparticipation due to IBD was found to be only 2.9%By

contrast, an American general population health survey was done by the same researchers who
did the Canadian survey. In this survey, the percentageople who reported IBD was 0.4% of

the populationd pretty much what would be expected, given the prevalence of IBD. This suggests
that the questions in the survey were worded in such a way as to obtain a more correct sample.
In this survey, the excesate of nonparticipation was 12.3%very close to the metanalysis

finding”> The main difference between the surveys was that too many people in the Canadian
survey described themselves as having IBD when they likely did not, and these individaals had
rate of labour participation similar to the national average.

Key Findings:

e People with IBD have a lower labour participation rate than the general population, in the
range from 3% to 13% lower.

e The costs of reduced labour participation could rarfgem $249 million (with 3% non
participation) to $1.078 billion (with 13% neparticipation). The best estimate is a minimum
of $746 million (9% noparticipationd 18,100 individuals).

e There are likely additional costs from people who reduce their wbdurs, but this has not
been measured in any survey.

5.3.2 Premature Retirement

Premature retirement was investigated in one Swedish study. This study looked at people with
CD only. They reviewed national registers of social serwiaed determined tha¢ach year
approximately 1% of the CD population was granted early retirement pensions, with an average
duration of 14 years of early retirement. In Canada, with 112,000 people living with CD, there
could be 1,120 persons taking premature retirement da€CD each year. However, it is difficult
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to separate these cases from the preceding analysis onteangemployment impact. Lorggrm
absence could be from people who did not enter the workforce, but also from premature
retirement (people who enteredhe work force, but left early). To avoid the potential for double
counting, there was no separate calculation for premature retirement in the analysis.

e Costs from premature mortality were assumed to be included in the estimate of costs from
longterm work absences.

5.3.3 Premature Mortality

From a purely economic standpoint, premature mortality from IBD can cause productivity losses

to society. In Canada, there are an average of 73 deaths due to CD and 38 deaths due to UC each
year!” Of these, there g an average of 27 deaths from CD and 8 deaths from UC in people

under the age of 65 (the typical coff for the working population). Based on the mortality

analysis, UC does not cause excess mortality. It can be conservatively assumed that none of the
UC deaths contributed to productivity losses. That is, these deaths would have occurred even in
the absence of UC. Therefore, the focus was on CD only.

Of the 27 deaths per year in CD, assuming that 60% of people with IBD are employed, then there
would be 16 deaths per year in employed people with CD. The average age at death was 49 for

those who died before age 65; this corresponds to 16 years of lost employment. There would be
a productivity loss of $456,000 per person, or $7.3 million for the 16mpature deaths each year.

Key Findings:

e There are 16 deaths per year in employed people with CD, at an average age of 49 years. The
productivity loss associated with these deaths is $7 million.

e No costs were assigned to premature deaths in people Wit.

5.4 Caregivers

Caregivers are people who provide informal (unpaid) care to others who need assistance for
health reasons. Caregivers may take time off work to accompany people to medical appointments,
stay with or visit hospitalized people, or ca@ them at home. Caregivers may also take time off
work to do the unpaid work of the person with IBD such as housekeeping, grocery shopping, etc.
when the individual is unable to do so. Caregivers are needed for the most severely affected
people with IBD and also for children with IBD (whose parents would need to be involved in their
care). However, there are very few data available on the economic impact of IBD on caregivers.

For pediatric cases of IBD, at least one parent would be involved inafaitee affected child. If
the typical employed person with IBD required 7.2 days per year of sick leave for their own
disease managemenit could be reasonably assumed that the same amount might be rectaired

manage a childds illness. Parent of childrer

participation rate equal to the general public (81.5% according to the large national surveys in
Canada and the US)”® An average work wage should be assigned to employed pafantsle a
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minimum wage is typically assigned to samployed individuals (homemakers, eté. Minimum
expected caregiver costs for parents of children with IBD total $5 million for parents the 4,900
children with IBD in Canada in 2008.

For severely affected people with IBD, there are survey data from an Australian study on
caregivers. This survegund that there were 2,600 primary caregivers for people whose main
condition was disease of the digestive systérhlowever, there was a very small sample size for
this estimate, and the results should be treated with caution. Applying prevalencetestima
approximately 23% of these caregivers would be for people with IBD. This translates into one
caregiver per 100 persons with IBD (presumably, those with the most severe disease, who would
be unable to function normally). Overall, primary caregivesraged 30 hours a week caring for
people with disabilities. Assuming that 1% of people with IBD required 30 hours a week for care
giving, with a Canadian prevalence of 201,000 people with IBD (2,008 severely ill people), care
giving would cost approximaly $66 million.

Key Findings:
e There are very limited data with which to estimate caregiver costs.

e At a minimum, parental care giving for pediatric cases of IBD could cost $5 million a year.
Potentially, care giving for severely ill people could &&8 million per year.

5.5 Out of Pocket Expenses

Only a few studies have examined out of pocket expenses for people with IBD. These expenses
could include home aids and modifications, formal care (housekeeping, daycare, etc.), travel for
medical appointmnts, nutritional products, and complementary and alternative medicines.

A survey of members of the Crohnds and Col i ti ¢
complementary and alternative medicines was quite comfhdtalf of respondents had used or

were currently using complementary or alternative medicines, with 24% as current users and 24%

as past users. Herbal or plabased therapies were the most commonly reported. Special diets

were also used by 28% of respondents. The average person with IBDusds these medicines

spends $523 (CDN$2008) per year; given that 24% of people with IBD are current users, this
converts to $126 per person with IBD, or $25 million per year.

A German population study surveyed people with IBD over a broad range o$ costiuding out

of pocket expenses: travel, household support, and patient activities. The mean cost per 4 weeks
was 50 Euros per person with CD and 46 Euros per person with UC (2004 E&roBhis

converts to $1,061 (2008$CDN per yeaf) and a total cat of $214 million per year for the

201,000 people with IBD in Canada.

Key Findings:

e Use of complementary and alternative medicines costs approximately $25 million per year.
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e Other out of pocket expenses (travel, household support, patient activities) $814 million
per year.

5.6 Summary

Total indirect costs are presented in Figure 1, and top $1 billion. These costs are split between
CD and UC based on their prevalence: $595 million for CD (56%), and $469 million for UC
(44%).

Figure 1: IndirecCosts by Type of Cost

$137,756,372

$239,279,855

OShort Term Work Loss
B Long Term Work Loss
OPremature Mortality

O Caregiver Work Loss

B Out of Pocket Expenses

$71,321,151

$7,389,241

$746,180,347
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Section 6: Non -Financial Costs

Summary:

e |BD causes ndinancial costs to individuals who bear the burden of disease and their far
including reduced quality of life, loss of leisure time, and limited choices of career, travd
personal options.

e Quality of life is most affected by disease activity: individuals with moderate to severe
have the most reduced quality of life. However, even people without symptoms suffer {
anxiety and fear, leading to adbspiality of life.

e CD and UC have a comparable effect in the reduction of quality of life.

¢ Individuals with IBD have a lower quality of life, compared to the general population, ad
all different dimensions of health. People with acti\eterodssverely active disease have
significantly impaired quality of life, but even those in remission have a quality of life be
population average.

e Adolescents with IBD may be particularly troubled by psycholbgicaliandigsues rated to
their IBD and its impact on their quality of life.

e Quality of life can be significantly improved with effective treatment, including both surg
therapy. Treatmeimiproved quality of life often leads to restored productivity.

e Itis dfficult to quantify the cost of loss of quality of life but, based on Australian researc
of IBD in Canada for loss of quality of life may be more than $4 billion (CAD).

6.0 Introduction

This report has explored the financial costs associated with IBD, from the viewpoint of the
individual with IBD, the health care system, and society. However, beyond out of pocket
expenses, the person with IBD also experiences tremendous additional personal cost, that is, the
burden of having a disease. There are many difficulties associated with IBD; there are ongoing
medical issues to contend with, from the experience of sym@dpain, diarrhea, fatigue) to the
worry about how the course of the disease will affect your life. The fluctuating nature of IBD can
make it very difficult to plan for the future. In particular, there is reduced quality of life from living
with the disase, as well as reduced choices with respect to career, travel and other personal
options. Anot her aspect that i sworktimewhichadi t i or
spent being ill or dealing with illness. This includes leisure time fokiwg age people, but also all

of the time for nonworking people (such as students, retirees, and homemakers).
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It i s possible to calculate a dollar cost for
has been done before when estimatihg burden of an illness (both for IBD and for other

diseases¥-* However, in order to convert a decrease in quality of life into a dollar cost, it is
necessary to place a price on the value of life, health and suffering. This is a controversial topic,
and it can be difficult to come up with an acceptable solution. Also, when costs are assigned for a
decrease in quality of life, these costs are generally very high, and in fact can dwarf the actual
financial costs of a disease. For example, researcheXastralia estimated the financial cost of

IBD to be almost $500 million, but the additional cost of the quality of life decrease was $2.7

billion (Australian dollarsy. Given that Australia is a medium p@lence IBD country with 20

million people compared to high prevalence Canada with a populatioB ofilion, a conservative
estimate for the quality of life cost in Canada (based on the ACCA report) is $4 billion (CAD).
Rather than debate the price ofhlth, this section of the IBD burden of illness will describe the

i mpact of I BD to the individual s health, but
dollar cost.

6.1 Quality of Life

Quality of life can be measured using questionnaisch people complete with respect to their
current state of health. Sometimes the questions might be symptated, such as: Do you

often have diarrhea? How often are you tired? Many questions focus on how health impacts a
per sonos Iflifé questions@ataelate to health might be: How do you feel about your
state of health? Does your health prevent you from physical activigde$fom social activities?
More general questions about quality of life might be: How often do you feél gsre you often
worried about the future? There are three types of quality of life questionnaires that will be
discussed: diseaspecific, generic, and utility questionnaires. Table 1 briefly states these three
types of questionnaires, with more ddtan each subsequent section.

Table 1. Quality of Life Questionnaires

Type Audience Primary Advantage
Diseasespecific Can only be given to people Very informative within the
with the specific disease disease
Generic Can be given to anyone Allows for comparison between
diseases
Utility Can be given to anyone Allows for numerical comparisor
between diseases

6.1.1 IBD -Specific Quality of Life

Quality of life instruments that focus on a specific disease helps us to understand what aspects of a
diseas are most troubling, and what factors impact quality of life for people with the disease of
interest. The Inflammatory Bowel Disease Questionnaire (IBDQ) has been the most commonly
used quality of life instrument. It can be given to people with eithBrd UC. It has been used

in many different countries. Researchers around the world have found that quality of life is
decreased in people with IBD. Using the IBDQ, it has become clear that quality of life is most
strongly impacted by severity of dised$®®® That is, people with more severe disease have the
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greatest reduction in quality of life, and people with milder disease have less reduction in quality of
life. They have also found that women are more likely to have lower quality of life tharwitten
IBD#® Both CD and UC have a similarly negative impact on quality of life, and there are no
significant differences in quality of life between people ®ithand UC.

It is important to note that all people with IBD can have reduced quality of life, even those who do
not have symptoms (due to a fluctuating disease, or because their medications have caused a
remission). Canadian researchers, using theitdba database of individuals with IBD, have done
some interesting work comparing people with consistently active versus fluctuating disease. They
found that quality of life was worse in people with active disease (that is, people who are always
symptomatit). However, even those without symptoms have psychological distress (stress,
anxiety, fear about pain, and worry about the consequences of their dis€&s@eople also are
troubled by a lack of emotional support, and a feeling that they are not itraloof their disease

or their life. Other researchers have found similar results, that quality of life is driven most by
disease activity, but is followed by psychological distdessmmon both to those with symptoms

and those without). On the other &nd, factors such as personality or sociodemographic
characteristics (age, income, education, ethnicity, etc.) are not important to quality of life in IBD,
although they are often relevant for other disea$es.

An example of the impact on quality of liepresented in the words of Lynn, a marathon runner
afflicted with IBD:

oDuring a long training run in the spring
was my epiphany moment: | knew that | could no longer deny what was happening within

my bady. A physician friend of mine encouraged me to get checked out and | knew | had to
stop training. Frankly, | was tired and glad to let my mind and body off the hook, at least for

a while.

That April, a colonoscopy c oildlwaysmenedmbérh at |
that time in the process when | felt as though | had lost my identity. There was a significant
moment when late one night | heard my dog bark. | was walking down the stairs when |

tripped, and once again my bowels gave wagu can gass the details. As | lay on the

floor in my own shame, | felt as though | had surpassed that forsaken wall and sunk to rock
bottom. Something as simple as running, which defined me to some degree, was gone. My
daughter found her mother in a puddle ofherwn s orr ow at the foot ¢

6.1.2 Pediatric Issues

Quality of lifeis affeced for everyone who has IBD, including both adults and children. Itis

important to distinguish that children may experience a disease differently, and thus haeatiffe
impacts of their disease. An IB&pecific measure to assess Quality of Life impact for children has
also been develope.Children with IBD have a reduced quality of life, as do children with other
diseases; however, it is teenagers who are mostrsgig affected by their IBB?> Adolescents are
significantly affected in multiple ways; they have reduced functioning and autonomy, at an age when
separation and independence are extremely important. Their social functioning is compromised,
when this isa critical factor in their lives. Attendance with school can be difficult, at a time when
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important lifetime choices need to be made (such as fsestondary education). Adolescents
easily fall prey to negative emotions and poor-esifeem, resultingnitroubled behaviour or
depressiveissueAsCour t ney, wh o 0 en herexperién&e, thougsfielsteowsthew
teens afflicted with IB2zanshow remarkable resilience:

oDealing withcolitis has impacted every element of my life including affgdtinse closest

to me. Atonly 16 years old | was hospitalized fore months straight and lost a whole
semester of my grade 10 year of high school. This impacted my family greatly. My Mom
stayed with me the whole time not leaving my side. | had emzergency surgeries where

no one knew if | would survive and even went into cardiac arrest at one point. | even had
to learn how to roll over in bed again and how to walk again! | had to learn how to survive
teenage life with an ileostomy including dgtifriends, and schooling. For many years | was
blessed with being relatively healthy. Then unfortunately, years later | needed many more
surgeries and had to stop my University education for a couple years. | had completed
three years of my bachelor deee and could no longer continue in school. | had many
operations and needed years of home nursing care before | could return to my normal life.
| was lucky enough to start dating my letegm boyfriend just two weeks before one of

those serious operatins and we are still together! 1 just recently went back to complete
my University degree and gmwmaduated on the I

6.1.3 Quality of Life and Treatment

Since quality of life is most affected by disease activity, it makes sense ttateetfeatment can
improve quality of life, by reducing symptoms, inducing remission and helping people feel that they
are in control of their disease.

Surgical treatments are associated with a normalization in quality of life, both for CD and for
UC.**** As well, conventional drugs such as steroids and azathioprine have been proven effective
at improving quality of lif€. More recently, the new biological agents have shown significant
increases in quality of life for all types of disease: UC, CD atdifiing CD’*"*® The

improvement in quality of life seen with treatment can effectively place a person suffering from
active disease into a state of remission, without significant symptoms. It can also be important to
the individual with IBD that efféiwe treatment provides them with some feeling of control or
predictability to their disease, reducing the fear and anxiety that are problematic even when people
are not suffering from active disease.

At the age of 21, Amanda, of Newfoundland, was disggeod wi t h Cr ohnds di sea:¢
detection of a bowel blockage:

Carew had bowel resection surgery shortly &
tube fed, and when | did get home, | had to be off work for about eight weeks because |
had staple in my stomach and | wasn't allowed to lift anything over five pounds;' she said.

While medication has kept her from having any major flaps, she still lives witthe
disease every day and says it can berabarrassing asis painful.
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"l can be gting down at my desk readingn emailand, all of asudden I'll have torush to
the bah r o oghe said'People in the office know about it, bitts still embarrassing. And
it's the same if'm at the mallk whenl have to go to thebathroom, Iknow | just have to
go*® o6

6.1.4 Quality of Life and Productivity

Quality of life has a direct relationship with productivity. Unemployment, disability and sick leave
are related to low quality of lifé’® Conversely, quality of life is higher in people with I&bo are
employed®™ People who achieve remission with effective drug therapy often report not only an
improvement in quality of life but also a return to employmérgither returning to work (for

those who were not employed) or returning to full time wkr(for those who were employed
part-time). A study in CD found that people who responded to treatment had twice the
employment rate than for people who did not respond to treatment after a year of thetZpp

study in UC found similar dramatic resultsitvresponders 2.5 times more likely to be employed
and three times more likely to not receive disability compensatidn.

6.2 Comparison between IBD and the General Population

The second way to measure qualitmwmeammgal i fe i s t
guestionnaire that can be given to anyone and everyone, regardless of their health or whether they
have a specific disease. This type of survey is very good for comparing quality of life across

different diseases. It allows us to see what tfegmal level is for the general population, and then
compare to individuals with a specific disease. It is important to note that the general population

norm is made up of people with all kinds of levels of health and all kinds of diseases. This is not

the same as o06good healtho6, it is instead oOaver
0 some will be very fit and healthy, and others will have various chronic diseases.

The most common generic quality of life tool is called the Short Forn(S¥&36, so called because

it has 36 questions, and is a shori@but just as accuraté version of a longer questionnaire).

Compared to the population norm, people with both CD and UC scored lower on the36F*

Scores were lowest for those with the mbsymptoms. Scores were significantly different for

almost all of the eight different aspects of quality of life measured by #36 $such as physical
functioning, social functioning, mental health, etc.). Figure 1 compares the people with UC and CD
tot he standard popul ati on. The o6gener al heal t |
standard population, followed by refghysical and rolemotional.

61



Figure 1. Standardized Scores for patients with UC and patients with CD, adjusted for age, sex,
and educational level (0 = reference population)
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PF = physical functioning, RP = role physical, BP = bodily pain, GH = general health, VT = vitality,
SF = social functioning, RE = role emotional, MH = mental health

When people with IBD receive effecawreatment, their quality of life can approach that of the
general population. A study in UC measured the change in quality of life using-863FStudy
subjects who experienced remission with treatmdvatd quality of life improvements that restored
them to typical levels of quality of life, while those who did not respond had minimal improvement.
In between these groups, the patients who had some response (but not a remission) had an
intermediate impreement in quality of life (see Figure 2).

Figure 2: Mean Change in-36& Summary and Individual Scale Scores from Baseline to Week 30
by Response Status
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6.3 Utility

6.3.1 Utility Scores

A third type of quality of life questionnaire is known as aitytinstrument. This is a generic

guality of life questionnaire, because it can be given to anyone. It has two extra features. First, the
resulting score is a single number; in comparison, th8&§ives a set of scores for each of the

eight differentaspects of quality of life that it measures. The single score makes comparisons easy.
Second, the score has a specific meaning. The utility score is assigned with reference to a top and
a bottom score. A top score of 1 is a state of perfect health bdttom score of 0 is a state of

death. Different diseases have scores in between 0 and 1, depending on how strongly people feel
they would prefer one disease compared to another. For example, the average utility score for

the US population is 0.85 reflecting a mix of people and states of health, some good and some
bad:®® People with IBD score below the US average, even when they are in a state of remission.
Only a few studies have used utility instruments in IBD, but they have found consistent

resultsi®®®” People with moderate to severe disease scored very low at 0.45, which indicates a
very significant impairment in quality of life. People with mild disease scored at 0.68, typical of
many chronic diseases; while people in remission scored®still well below the population

average (see Figure 3). Both of these studies were conducted in CD, but research has shown that
quality of life impairment is similar for CD and UC.

Figure 3: Utility Scores for CD versus General Population
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It is encouragng that effective treatment can restore utility values to higher levels. For example, a
new biological for CD was noted to increase the utility score by 34% to achieve remission, and a
further 7% to maintain remissidf? These are very substantial gainautility score, and hence

quality of life.
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Section 7: Conclusions and Recommendations

Summary:

o Afflicting nearly 201,000 persons in Canada in 2008mBB ¢®@mmon than multiple sclerog
or HIV, about as common as epilepsy or Type 1 diabetes, and somewhat less common
rheumatoid arthritis or schizophrenia

e The total cost of IBD in Canada in 2008 is at least $1.8 billion. This is composed afalir
costs ($753 million, 41% of total costs) plus indirect societal costs ($1,064 million, 59%
costs). The average-person cost is just over $9,000 per year.

e Total costare higher for CD, due to greater patient numbers. Per persanalssthigher for
CD, due to more frequent hospitalizations and more costly medications: $9,950 per pe
year for CD, and $7,900 for UC.

e There are many challenges for people with IBD in the current environment, ranging fro
awareness of IBi3 a chronic disease, to social stigma, to lack of equity in access to exg
medications:

o0 Awareness of IBIas a chronic disease with unnecessary social stigma

o Diagnosis of IBBincluding late diagnosis and inappropriate diagnosis

o Access to IBDapalists and procedudgsatients face regional disparities in access
care

0 Access to IBD medicatidtisese costs can be prohibitive, but funding is inequitabl
the country

o Employment issu@BD employees are vulnerable due to their yduislclanf seniority
for employment protection

0 Support for people with IBD and their caregitrense is an absence of commibased
delivery of support, particularly for parents

o Research, ongoing monitoring and evafuiatiort o t he 0 craeuds eqgf (¢
to improve estimates of prevalence and costs

e The CCFC recommends atkemg national vision for the future, to include government, mg
the general public. The goals are to change community perceptions and attitudes to 1B
stigma and recognize IBD as a chronic disease within federal, provincial and territorial ¢
disease strategies and frameworks.
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7.1 Costs Summary

Total annual costs in IBD are $1.8 billion. Figure 1 reflects both the distribution of the disease
(more people haveCD than UC) as well as the distribution of costs (more frequent

hospitalizations and more expensive medications for CD). Indirect costs (from societal losses and
personal expenses) are higher than direct medical costs. Both are conservatively esamated

may be at the low end of potential costs.

Figure 1. Total IBD Costs

$469,345,976
$521,705,617

BCD - Direct
BCD - Indirect
guc - Direct
OuUC - Indirect

$231,135,283

$594,824,618

Perperson annual costs are shown in Figure 2; for the average person with IBD, annual costs
exceed $9,000 $5,300 in indirect costs, and between $2,610 and $4,650 in annuasgxaedical
costs.

Figure 2: PePerson Annual Costs

Bindirect
O Direct
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The cost of IBD broken down by province reflects the size of the population in each province, plus
differences in the geographic distribution of the disease (particularly a relatively low rateish Bri
Columbia).

Figure 3: IBD Costs by Province

7.2 International Comparison of IBD Costs

It can be useful to compare Canadian costs of IBD to the costs in other countries. However,

there can be large differences in the costs that are reportednfany different reasons. First,

total costs depend on the total number of individuals with IBD. Greater numbers of individuals
with IBD mean greater costs. Canada has one of the highest prevalence rates of IBD in the world,
so Canadian costs might be eeqied to be high. Second, different researchers will use different
methods and data to determine costs. Depending on the accuracy of the data, and the types of
costs that are included, results may not be directly comparable across countries. Finadg,qir

items can differ between countries. For expensive items like hospitalization, this would have an
impact.

Recently, the Australian Crohnds and Col itis
report on the costs of IBD in Australid? Unlike the situation in Canada, they did not have

reliable Australian data on prevalence of IBD, which was an important limitation. They determined
that there were approximately 61,000 individuals with IBD in Australia (with a population of about
20 million, thisis a prevalence of 0.3%). For these individuals, the total financial cost of IBD was
approximately $500 million. Health care costs were a total of $79 million in 2005 in Australia.
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