
© The Author(s) 2018. Published by Oxford University Press on behalf of the Canadian Association of Gastroenterology. S17

Received: July 24, 2018;  Accepted: September 26, 2018

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:// 
creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium,  
provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

Supplement Article

The Impact of Inflammatory Bowel Disease in Canada 2018: 
Direct Costs and Health Services Utilization
M. Ellen Kuenzig PhD1,2, , Eric I. Benchimol MD, PhD1,2, , Lawrence Lee MD, PhD3,  
Laura E. Targownik MD, MSHS1,4, Harminder Singh MD, MPH1,4,  
Gilaad G. Kaplan MD, MPH1,5, Charles N. Bernstein MD1,4, Alain Bitton MD1,3,  
Geoffrey C. Nguyen MD, PhD1,6, Kate Lee MBA, PhD7, Jane Cooke-Lauder MBA, DM, CMC8,  
Sanjay K. Murthy MD, MSc1,9

1Canadian Gastro-Intestinal Epidemiology Consortium, Ottawa, Ontario, Canada;  2Children’s Hospital of Eastern Ontario 
IBD Centre, Department of Pediatrics and School of Epidemiology and Public Health, University of Ottawa, Ottawa, 
Ontario, Canada; 3McGill University Health Centre (MUHC) IBD Centre, McGill University, Montreal, Quebec, Canada; 
4University of Manitoba IBD Clinical and Research Centre, University of Manitoba, Winnipeg, Manitoba, Canada; 
5Department of Medicine and Community Health Sciences, University of Calgary, Calgary, Alberta, Canada; 6Mount Sinai 
Hospital Centre for IBD, Department of Medicine, University of Toronto, Toronto, Ontario, Canada; 7Crohn’s and Colitis 
Canada, Toronto, Ontario, Canada; 8Bataleur Enterprises Inc., Toronto, Ontario, Canada; 9Ottawa Hospital Research 
Institute, Department of Medicine and School of Epidemiology and Public Health, University of Ottawa, Ottawa, Ontario, 
Canada

Correspondence: Sanjay K. Murthy, MD, MS, The Ottawa Hospital, General Campus, 501 Smyth Road, Unit W1212, Ottawa, 
Ontario, K1H 8L6, Canada, e-mail smurthy@toh.ca

Abstract

Direct health care costs of illness reflect the costs of medically necessary services and treatments paid 
for by public and private payers, including hospital-based care, outpatient physician consultations, pre-
scription medications, diagnostic testing, complex continuing care, and home care. The costs of caring 
for persons with inflammatory bowel disease (IBD) have been rising well above inflation over the past 
fifteen years in Canada, largely due to the introduction and penetration of expensive biologic thera-
pies. Changing paradigms of care toward frequent patient monitoring and achievement of stricter end-
points for disease control have also increased health services utilization and costs among IBD patients. 
While the frequency and costs of surgeries and hospitalizations have declined slightly in parallel with 
increased biologic use (due to better overall disease control), the direct medical costs of care for IBD 
patients are largely dominated by prescription drug costs. Introduction and penetration of biosimilar 
agents (at a markedly lower price point than the originator drugs) and increasing gastroenterologist 
involvement in the care of IBD patients may help to balance rising health care costs while improving 
health outcomes and quality of life for IBD patients. Ultimately, however, the predicted rise in the 
prevalence of IBD over the next decade, combined with increasing use of expensive biologic therapies, 
will likely dictate a continued rise in the direct costs of IBD patient care in Canada for years to come. 
In 2018, direct health care costs of IBD are estimated to be at least $1 billion Canadian dollars (CAD) 
and possibly higher than $2 billion CAD.

Highlights

1. � In Canada, the direct cost of caring for people living with IBD is estimated in 2018 to be close to 
$1.28 billion (roughly $4731 per person with IBD).
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2. � The costs of caring for people living with IBD are dominated by prescription drugs, followed by 
hospitalization costs. There has been a shift away from hospitalizations and toward pharmaceuticals 
as the predominant driver of direct health care costs in IBD patients, due to the introduction and 
widespread use of expensive biologic therapies.

3. � The rates of hospitalizations and major abdominal surgeries have been declining in IBD patients in 
Canada over the past two decades, possibly due to penetration of biologic therapies and advances 
in patient management paradigms.

4. � Inflammatory bowel disease patients cared for by gastroenterologists have better outcomes, includ-
ing lower risks of surgery and hospitalization. Canadians who live in rural and underserviced areas 
are less likely to receive gastroenterologist care, potentially due to care preferences or poorer access, 
which may result in poorer long-term outcomes.

5. � Introduction of biosimilar agents at a lower price point than originator biologic therapies, increased 
gastroenterologist care of IBD patients, and improvements in IBD care paradigms may balance over-
all treatment costs while improving health outcomes and quality of life for IBD patients. However, 
in the long-term, direct costs of care may continue to increase, dictated by a rising IBD prevalence 
and increasing use of biologic therapies.

Key Summary Points

  1. � The costs of health care for patients with IBD are more than double those without IBD.
  2. � Prescription drug use accounts for 42% of total direct costs in IBD patients, and costs to treat IBD 

continue to rise due to increased use of existing biologic therapies and the introduction of several 
new biologic therapies in recent years.

  3. � In Manitoba, the mean health care utilization and medication costs for persons with IBD in the 
year before beginning anti-TNF therapy was $10,206 and increased to $44,786 in the first year of 
therapy.

  4. � Biosimilar agents to anti-TNF drugs are now entering the Canadian marketplace and may result in 
cost savings in patients using biologic agents to treat their IBD.

  5. � Timely gastroenterologist care has been associated with reduced risks of requiring surgery and 
emergency care among ambulatory IBD patients and a reduced risk of death among hospitalized 
patients with ulcerative colitis.

  6. � Inflammatory bowel disease care provided by gastroenterologists has increased over the past two 
decades. Even then, the average time from symptom onset to IBD diagnosis exceeds six months, 
and only one-third of IBD patients receive continuing care with a gastroenterologist during the 
first five years following diagnosis.

  7. � Senior (age ≥65), rural-dwelling, and non-immigrant IBD patients have less frequent gastroenter-
ologist care than other groups.

  8. � About one in five adults with Crohn’s disease and one in eight adults with ulcerative colitis are 
hospitalized in Ontario every year. Hospitalizations are most common during the first year fol-
lowing IBD diagnosis. Children with IBD (age <18) have the highest rates of hospitalizations and 
hospital re-admissions.

  9. � In Canada, 16% of patients hospitalized for Crohn’s disease undergo an intestinal resection, and 
11% of patients hospitalized for ulcerative colitis undergo a colectomy during their initial hos-
pitalization. Rates of intestinal resection and colectomy are declining in Canada in persons with 
Crohn’s disease and ulcerative colitis, respectively.

10. � In Ontario, one-third of adult-onset Crohn’s disease patients undergo intestinal resection within 
ten years of diagnosis. Among Canadian children with Crohn’s disease, approximately one in fif-
teen children will require intestinal surgery within the first year of diagnosis, and up to one-third 
will require surgery within ten years of diagnosis.

11. � In Ontario, the ten-year colectomy risk following ulcerative colitis diagnosis is 13.3% among young 
persons and adults and 18.5% among individuals with senior-onset ulcerative colitis. In children 
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with ulcerative colitis, the risk of colectomy is 4.8% to 6% in the first year following diagnosis and 
increases to 15% to 17% by ten years.

Gaps in Knowledge and Future Directions

1. � Forecasting models are necessary to predict the rising costs attributable to biologics associated 
with increasing prevalence of IBD, more frequent use of these medications, and the introduction 
of newer agents.

2. � Research into ways to minimize the escalating costs associated with increasing use of biologic ther-
apies to treat IBD (and other chronic diseases) is necessary to ensure sustainability of our publicly 
funded health care system. Biosimilars offer an opportunity to drive down the cost of biologic ther-
apies, and future research should assess the uptake of biosimilars as new biosimilars are introduced 
into the marketplace.

3. � Cost-utility models and budget impact analyses that integrate changes in direct costs (i.e., reduced 
hospitalizations and increased pharmaceutical costs) with indirect cost savings from improved 
quality of life are necessary to inform policy decisions.

4. � Research into ways to reduce IBD hospitalizations further through targeted outpatient interven-
tions is equally important for health system sustainability and to improve patient quality of life.

5. � Research into reasons for reduced gastroenterologist care among rural and underserviced IBD res-
idents would allow targeted interventions to improve specialist care and thereby improve patient 
health outcomes and quality of life.

Keywords:  Costs; Crohn’s disease; Inflammatory bowel disease; Prevalence; Quality of life; Ulcerative 
colitis

Direct health care costs are the costs associated with medically 
necessary products and services, including hospital-based 
care, outpatient physician consultations, prescription medica-
tions, diagnostic testing (i.e., laboratory tests and diagnostic 
imaging), complex continuing care (i.e., rehabilitation, long-
term care, etc.), and home care. In Canada, these costs are 
borne by each province’s public health care system. Because 
there is no cure for IBD, patients require long-term medical 
care, including frequent physician visits, multiple medical 
tests and treatments, hospitalizations, and surgeries. There 
has also been a push toward more aggressive monitoring and 
treatment of individuals with IBD over the past decade, with 
a revised goal of establishing and maintaining complete heal-
ing of the bowel (1). This new focus promotes increased use 
of endoscopy, diagnostic imaging, and laboratory services; 
increased frequency of specialist visits to monitor disease 
activity; and more aggressive (and expensive) targeted ther-
apies to achieve strict endpoints. Additionally, “top-down” 
and “accelerated step-up” approaches to treatment, reflect-
ing earlier introduction of biologic therapies in persons 
with aggressive disease phenotypes or who are failing early 
conventional treatments, are being increasingly adopted 
based on evolving literature and expert opinion (2, 3).  
Introduction of newer biologic therapies and evolving para-
digms of care have increased the complexity of caring for IBD, 
underscoring the importance of early and continued specialist 

involvement. Moreover, these factors, which are intended to 
improve patient outcomes and quality of life, have driven up 
the costs of IBD care in recent years. This section will focus 
on the direct cost of care for IBD and health care utilization 
by patients with IBD. A complete overview of the objectives, 
working committees, and methodology of creating the report 
can be found in supplemental file, Technical Document.

TOTAL DIRECT COSTS OF CARING FOR 
PATIENTS WITH IBD IN CANADA
In population-based studies from Quebec, Manitoba, and 
Alberta, persons with ulcerative colitis cost the health care 
system on average between $3552 (Manitoba) and $8900 
(Quebec) per person annually, while persons with Crohn’s 
disease costs the health care system $4232 per person annu-
ally (Manitoba) (4–6). On average, caring for older IBD 
patients costs more than caring for younger IBD patients (4, 
5). In Manitoba, the costliest IBD patients are those who are 
within one year of diagnosis (mean $6611), those who are 
hospitalized (15% of IBD patients, mean $13,495), those who 
undergo major surgery (2% of IBD patients, mean $18,749), 
and those who use anti-TNF therapy (0.7% of IBD patients, 
mean $31,440) (5). Table 1 provides a comparison of the direct 
health care costs of IBD across Canadian provinces, the United 
States, Europe, and Australia.
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Table 1.  Summary of the literature on direct health care costs of patients with inflammatory bowel disease

Country/Province Study Time period of study Type of IBD Overall cost (mean cost per 
person per year*)

Cost of outpatient physician 
visits (% of total)

Cost of emergency 
department visits  
(% of total)

Cost of diagnostic  
procedures (% of total)

Cost of hospitalization  
(% of total)

Cost of surgical care  
(% of total)

Cost of medications  
(% of total)

Canada
Alberta Coward 2015 (4) Cost per hospitalization UC Non-surgical hospitalization:

$5499† (IQR 5530)
Elective colectomy: $14,316† 

(IQR 6399)
Emergent colectomy: $23,698† 

(IQR 14,404)
Alberta Loomes 2011 (7) Costs before and after 

starting infliximab
CD Pre-infliximab

Year 2: $3981
Year 1: $3930
Post-infliximab
Year 1: $25,346
Year 2: $20,098

Pre-infliximab
Year 2: $264
Year 1: $285
Post-infliximab
Year 1: $478
Year 2: $497

Pre-infliximab
Year 2: $118
Year 1: $191
Post-infliximab
Year 1: $107
Year 2: $131

Pre-infliximab:
Year 2
•  � Colonoscopy: $423
• � CT: $99
• � MRI: $45
• � X-ray: $14
Year 1:
• � Colonoscopy: $426
• � CT: $114
• � MRI: $38
• � X-ray: $10
Post-infliximab
Year 1:
• � Colonoscopy: $242
• � CT: $75
• � MRI: $53
• � X-ray: $8
Year 2:
• � Colonoscopy: $255
• � CT: $72
• � MRI: $32
• � X-ray: $7

Pre-infliximab
Year 2: $2881‡

Year 1: $2715 ‡

Post-infliximab
Year 1: $968 ‡

Year 2: $1037 ‡

Pre-infliximab
Year 2: $1895
Year 1: $1504
Post-infliximab
Year 1: $263
Year 2: $351

Infliximab only 
(post-infliximab):

Year 1: $23,328
Year 2: $17,969

Manitoba Bernstein 2012 (5) Varying disease duration IBD (all types) All patients: $3896 (se 90)
Newly diagnosed: $6611 

(se 593)
Long standing disease (4+ 

years): $3621 (se 94)

All patients: 13%
Newly diagnosed: 11%
Long-standing disease (4+ 

years): 14%

All patients: 6%
Newly diagnosed: 6%
Long-standing disease (4+ 

years): 6%

All patients: 39% ‡

Newly diagnosed: 63% ‡

Long-standing disease (4+ years): 
35% ‡

All patients: 42%
Newly diagnosed: 20%
Patients with long-standing 

disease (4+ years): 45%

CD All patients: $4232 (se 137)
Newly diagnosed: $6570 

(se 686)
Long-standing disease (4+ 

years): 3918 (se 145)

All patients: 12%
Newly diagnosed: 11%
Long-standing disease: 13%

All patients: 5%
Newly diagnosed: 7%
Long-standing disease: 5%

All patients: 39% ‡

Newly diagnosed: 63% ‡

Long-standing disease (4+ years): 
35% ‡

All patients: 44%
Newly diagnosed: 19%
Long-standing disease (4+ 

years): 47%

UC All patients: $3552 (se 117)
Newly diagnosed: $6650 

(se 958)
Long-standing disease (4+ 

years): $3303 (se 119)

All patients: 14%
Newly diagnosed: 10%
Long-standing disease (4+ 

years): 14%

All patients: 7%
Newly diagnosed: 5%
Long-standing disease (4+ 

years): 7%

All patients: 39%
Newly diagnosed: 63% ‡

Long-standing disease (4+ years): 
36% ‡

All patients: 40%
Newly diagnosed: 21%
Long-standing disease (4+ 

years): 43%

Manitoba Targownik 2018 (8) Costs in the year before and 
after starting anti-TNF

IBD Pre-anti-TNF: $10,206
Post-anti-TNF: $44,786

Pre-anti-TNF: $6419
Post-anti-TNF: $5627

Pre-anti-TNF: $1861
Post-anti-TNF: $37,448 (95% of 

total drug costs)
Quebec Dan 2017 (6) Incident cases with a 1-year 

washout period. Costs are 
reported per day.

UC $59.34 (sd 159.29) GI visits to non-
gastroenterologists: $0.38 
(sd 0.77)

Visits to gastroenterologists: 
$0.52 (sd 0.76)

GI-related visits: $1.61 (sd 
5.28)

$41.27 (sd 112.74) per day $9.90 (sd) 110.290 per day 5-ASA: $1.42 (sd 2.00) per day
immunomodulators: $0.25 

(0.93) per day
anti-TNF: $3.23 (sd 15.67) 

per day
corticosteroids: $0.16 (sd 0.35) 

per day
GPAs: $0.61 (sd 0.87) per day
Other UC medications $0.02 

(0.17) per day
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Table 1.  Summary of the literature on direct health care costs of patients with inflammatory bowel disease

Country/Province Study Time period of study Type of IBD Overall cost (mean cost per 
person per year*)

Cost of outpatient physician 
visits (% of total)

Cost of emergency 
department visits  
(% of total)

Cost of diagnostic  
procedures (% of total)

Cost of hospitalization  
(% of total)

Cost of surgical care  
(% of total)

Cost of medications  
(% of total)

Canada
Alberta Coward 2015 (4) Cost per hospitalization UC Non-surgical hospitalization:

$5499† (IQR 5530)
Elective colectomy: $14,316† 

(IQR 6399)
Emergent colectomy: $23,698† 

(IQR 14,404)
Alberta Loomes 2011 (7) Costs before and after 

starting infliximab
CD Pre-infliximab

Year 2: $3981
Year 1: $3930
Post-infliximab
Year 1: $25,346
Year 2: $20,098

Pre-infliximab
Year 2: $264
Year 1: $285
Post-infliximab
Year 1: $478
Year 2: $497

Pre-infliximab
Year 2: $118
Year 1: $191
Post-infliximab
Year 1: $107
Year 2: $131

Pre-infliximab:
Year 2
•  � Colonoscopy: $423
• � CT: $99
• � MRI: $45
• � X-ray: $14
Year 1:
• � Colonoscopy: $426
• � CT: $114
• � MRI: $38
• � X-ray: $10
Post-infliximab
Year 1:
• � Colonoscopy: $242
• � CT: $75
• � MRI: $53
• � X-ray: $8
Year 2:
• � Colonoscopy: $255
• � CT: $72
• � MRI: $32
• � X-ray: $7

Pre-infliximab
Year 2: $2881‡

Year 1: $2715 ‡

Post-infliximab
Year 1: $968 ‡

Year 2: $1037 ‡

Pre-infliximab
Year 2: $1895
Year 1: $1504
Post-infliximab
Year 1: $263
Year 2: $351

Infliximab only 
(post-infliximab):

Year 1: $23,328
Year 2: $17,969

Manitoba Bernstein 2012 (5) Varying disease duration IBD (all types) All patients: $3896 (se 90)
Newly diagnosed: $6611 

(se 593)
Long standing disease (4+ 

years): $3621 (se 94)

All patients: 13%
Newly diagnosed: 11%
Long-standing disease (4+ 

years): 14%

All patients: 6%
Newly diagnosed: 6%
Long-standing disease (4+ 

years): 6%

All patients: 39% ‡

Newly diagnosed: 63% ‡

Long-standing disease (4+ years): 
35% ‡

All patients: 42%
Newly diagnosed: 20%
Patients with long-standing 

disease (4+ years): 45%

CD All patients: $4232 (se 137)
Newly diagnosed: $6570 

(se 686)
Long-standing disease (4+ 

years): 3918 (se 145)

All patients: 12%
Newly diagnosed: 11%
Long-standing disease: 13%

All patients: 5%
Newly diagnosed: 7%
Long-standing disease: 5%

All patients: 39% ‡

Newly diagnosed: 63% ‡

Long-standing disease (4+ years): 
35% ‡

All patients: 44%
Newly diagnosed: 19%
Long-standing disease (4+ 

years): 47%

UC All patients: $3552 (se 117)
Newly diagnosed: $6650 

(se 958)
Long-standing disease (4+ 

years): $3303 (se 119)

All patients: 14%
Newly diagnosed: 10%
Long-standing disease (4+ 

years): 14%

All patients: 7%
Newly diagnosed: 5%
Long-standing disease (4+ 

years): 7%

All patients: 39%
Newly diagnosed: 63% ‡

Long-standing disease (4+ years): 
36% ‡

All patients: 40%
Newly diagnosed: 21%
Long-standing disease (4+ 

years): 43%

Manitoba Targownik 2018 (8) Costs in the year before and 
after starting anti-TNF

IBD Pre-anti-TNF: $10,206
Post-anti-TNF: $44,786

Pre-anti-TNF: $6419
Post-anti-TNF: $5627

Pre-anti-TNF: $1861
Post-anti-TNF: $37,448 (95% of 

total drug costs)
Quebec Dan 2017 (6) Incident cases with a 1-year 

washout period. Costs are 
reported per day.

UC $59.34 (sd 159.29) GI visits to non-
gastroenterologists: $0.38 
(sd 0.77)

Visits to gastroenterologists: 
$0.52 (sd 0.76)

GI-related visits: $1.61 (sd 
5.28)

$41.27 (sd 112.74) per day $9.90 (sd) 110.290 per day 5-ASA: $1.42 (sd 2.00) per day
immunomodulators: $0.25 

(0.93) per day
anti-TNF: $3.23 (sd 15.67) 

per day
corticosteroids: $0.16 (sd 0.35) 

per day
GPAs: $0.61 (sd 0.87) per day
Other UC medications $0.02 

(0.17) per day
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Country/Province Study Time period of study Type of IBD Overall cost (mean cost per 
person per year*)

Cost of outpatient physician 
visits (% of total)

Cost of emergency 
department visits  
(% of total)

Cost of diagnostic  
procedures (% of total)

Cost of hospitalization  
(% of total)

Cost of surgical care  
(% of total)

Cost of medications  
(% of total)

United States Gleason 2013 (9) Prevalent cases IBD (all types) US$22,070 Biologic only
$2929 (13.3%)

United States Karve 2012 (10) Incident cases with a 
6-month washout. Costs 
incurred in the first 
12 months.

IBD (all types) US$ 18,302 (sd 41,955) Office visits: US$1013 
(1573)

US$366 (1224) Outpatient visits: US$4063 
(sd 9027)

US$10,185 (sd 36,306) US$2677 (sd 5536)
• � Steroids: US$67 (sd 276)
• � Anti-TNFs: US$35 (sd 513)
• � Immunomodulators: US$151 

(sd 397)
• � Salicylates: US$857 (sd 1308)
• � Other: $1568 (sd 5040)

United States Park 2016 (11) Prevalent cases CD US$18,637 (sd 32,023)§ MD office: 8.2% 2.6% Outpatient hospital 
procedures: 15.7%

Outpatient setting other: 
8.6%

23.1% ‡ 45.5%

United States Wan 2014 (12) Costs before and after 
starting infliximab

IBD (all types) Pre-infliximab:
US$22,463 (sd 25,376)
Post-infliximab:
Adherent: US$41,713
Non-adherent: US$47,411

Pre-infliximab:
 US$10,264 (sd 12,489)
Post-infliximab:
Adherent: US$7357
Non-adherent: US$10,909

Pre-infliximab:
US$7814 (sd 20,092) ‡

Post-infliximab:
Adherent: US$2458 ‡

Non-adherent: US$17,634 ‡

Post-infliximab:
Adherent:
• � Infliximab: US$28,289
• � Other: US$3373
Non-adherent:
• � Infliximab: US$14,889
• � Other: US$3521

Australia & New Zealand
Australia Niewiadomski 2015 

(13)
Incident cases; costs incurred in 

the first 12 months following 
diagnosis

CD A$10,477 (sd 12,737) A$258 (sd 34) (2%) A$2196 (sd 956) (21%) A$6493 (sd 2884) (14%) A$15283 (sd 18,656) (32%) A$3366 (sd 5912) (32%)

UC A$6292 (sd 6969) A$242 (sd 37) (4%) A$1825 (sd 743) (29%) A$6282 (sd 5276) (18%) A$35,506 (sd 31,228) (12%) A$2447 (sd 1898) (39%)

Australia Gibson 2014 (14) Prevalent cases. Costs are 
reported per 3-month 
period

UC A$2914 (sd 3447, 95% CI 
2399 to 3428)

GP: A$371 (4%)
Specialist: A$1100 (13%)
ED visit: A$46 (<1%)

A$6643 (82%) ‡

Europe
Multi-national Odes 2010 (15) Incident cases, followed for  

up to 10 years. Costs are  
reported per 3-month  
period

CD €569.10 (sd 2188.90)

UC €324.80 (sd 1659.90)

Multi-national Burisch 2015 (16) Incident cases. Costs were 
those incurred in the 
first 12 months following 
diagnosis

IBD (all types) €3956 €1495 (38%) €1044 (26%) Biologics: €571 (14%)
Standard medication: 22%
• � 5-ASA: €567
• � Glucocorticoids: €217
• � Immunomodulators: €63

CD €5942 €1857 (31%) €1995 (34%) Biologics: €1168 (20%)
Standard medication: 15%
• � 5-ASA: €328
• � Glucocorticoids: €509
• � Immunomodulators: €85

UC €2753 €1248 (45%) €476 (17%) Biologics: 8%
Standard medication: 30%
• � 5-ASA: €734
• � Glucocorticoids: €29
• � Immunomodulators: €51

Netherlands Severs 2016 (17) Prevalent cases IBD €4866 (95% CI 3290 to 
6443)

€58.8 (95% CI 19.5–98.1) €597.30 (95% CI 188.30–1006.3) €91.3 (95% CI 4.7–177.8) Anti-TNF only: €3924.0 (95% 
CI 2427.0–5420.9)

Table 1.  Continued
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Country/Province Study Time period of study Type of IBD Overall cost (mean cost per 
person per year*)
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Cost of hospitalization  
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Cost of medications  
(% of total)
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Post-infliximab:
Adherent: US$2458 ‡

Non-adherent: US$17,634 ‡

Post-infliximab:
Adherent:
• � Infliximab: US$28,289
• � Other: US$3373
Non-adherent:
• � Infliximab: US$14,889
• � Other: US$3521

Australia & New Zealand
Australia Niewiadomski 2015 

(13)
Incident cases; costs incurred in 

the first 12 months following 
diagnosis

CD A$10,477 (sd 12,737) A$258 (sd 34) (2%) A$2196 (sd 956) (21%) A$6493 (sd 2884) (14%) A$15283 (sd 18,656) (32%) A$3366 (sd 5912) (32%)

UC A$6292 (sd 6969) A$242 (sd 37) (4%) A$1825 (sd 743) (29%) A$6282 (sd 5276) (18%) A$35,506 (sd 31,228) (12%) A$2447 (sd 1898) (39%)

Australia Gibson 2014 (14) Prevalent cases. Costs are 
reported per 3-month 
period

UC A$2914 (sd 3447, 95% CI 
2399 to 3428)

GP: A$371 (4%)
Specialist: A$1100 (13%)
ED visit: A$46 (<1%)

A$6643 (82%) ‡

Europe
Multi-national Odes 2010 (15) Incident cases, followed for  

up to 10 years. Costs are  
reported per 3-month  
period

CD €569.10 (sd 2188.90)

UC €324.80 (sd 1659.90)

Multi-national Burisch 2015 (16) Incident cases. Costs were 
those incurred in the 
first 12 months following 
diagnosis

IBD (all types) €3956 €1495 (38%) €1044 (26%) Biologics: €571 (14%)
Standard medication: 22%
• � 5-ASA: €567
• � Glucocorticoids: €217
• � Immunomodulators: €63

CD €5942 €1857 (31%) €1995 (34%) Biologics: €1168 (20%)
Standard medication: 15%
• � 5-ASA: €328
• � Glucocorticoids: €509
• � Immunomodulators: €85

UC €2753 €1248 (45%) €476 (17%) Biologics: 8%
Standard medication: 30%
• � 5-ASA: €734
• � Glucocorticoids: €29
• � Immunomodulators: €51

Netherlands Severs 2016 (17) Prevalent cases IBD €4866 (95% CI 3290 to 
6443)

€58.8 (95% CI 19.5–98.1) €597.30 (95% CI 188.30–1006.3) €91.3 (95% CI 4.7–177.8) Anti-TNF only: €3924.0 (95% 
CI 2427.0–5420.9)
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Table 1.  Continued

Country/Province Study Time period of study Type of IBD Overall cost (mean cost per 
person per year*)

Cost of outpatient physician 
visits (% of total)

Cost of emergency 
department visits  
(% of total)

Cost of diagnostic  
procedures (% of total)

Cost of hospitalization  
(% of total)

Cost of surgical care  
(% of total)

Cost of medications  
(% of total)

Netherlands van der Valk  
2014 (18)

Prevalent cases. Costs are per 
3-month interval

CD €1625.18 (95% CI 1475.87 
to 1774.50)

Gastroenterologist: €60.65 
(54.70 to 66.59) (3.7%)

Specialized nurse: €5.67 
(95% CI 4.86 to 6.47) 
(0.3%)

Internist: €5.61 (95% CI 3.66 
to 6.66) (0.3%)

Dietician: €3.52 (95% CI 
2.33 to 4.70) (0.2%)

Surgeon: €6.24 (95% CI 3.71 
to 8.78) (0.4%)

Rheumatologist: €4.06 (95% 
CI 2.62 to 5.50) (0.2%)

Dermatologist: €3.50 (95% 
CI 1.90 to 5.11) (0.2%)

Occupational physician: 
€1.88 (95% CI 0.87 to 
2.88) (0.1%)

Psychiatrist: €7.68 (95% CI 
-5.12 to 20.47) (0.5%)

GP visits (evening/
weekend): €4.99 (95% CI 
3.85 to 6.13) (0.3%)

€5.83 (95% CI 3.73 to 7.94) 
(0.4%)

€40.60 (95% CI 33.58–
47.56) (2.6%)

• � Colonoscopy: €24.31 
(95% CI 19.71 to 29.46) 
(1.5%)

€315.25 (95% CI 231.18 to 
399.33) (19.4%)

€9.90 (95% CI 2.71 to 17.10) 
(0.6%)

€1145.33 (95% CI 1041.80 to 
1248.86) (70.5%)

• � Mesalazine: €54.82 (95% CI 
49.27 to 60.38) (3.4%)

• � Budesonide: €10.83 (8.44 to 
13.21) (0.7%)

• � Prednisone: €0.40 (0.27 to 
0.53) (0.0%)

• � Azathioprine: €23.30 (95% CI 
21.15 to 25.44) (1.4%)

• � 6-mp: €6.13 (4.90 to 7.37) 
(0.4%)

• � Methotrexate: €8.12 (95% CI 
5.73 to 10.52) (0.5%)

• � Infliximab: €490.84 (95% CI 
411.65–570.03) (30.2%)

• � Adalimumab: €550.89 (95% 
CI 427.46–629.33) (33.9%)

UC €594.89 (95% CI 504.90 to 
684.89)

Gastroenterologist: €41.06 
(95% CI 36.22 to 45.90) 
(6.9%)

Specialized nurse: €3.76 
(2.97 to 4.56) (1.0%)

Internist: €4.26 (95% CI 2.57 
to 5.95) (0.7%)

Dietician: €2.34 (95% CI 139 
to 3.28) (0.4%)

Surgeon: €3.06 (95% CI 1.40 
to 4.72) (0.5%)

Rheumatologist: €1.28 (95% 
CI 0.30 to 2.27) (0.2%)

Dermatologist: €1.71 (95% 
CI -0.13 to 3.43) (0.3%)

Occupational physician: 
€1.07 (95% CI -0.09 to 
2.23) (0.2%)

Psychiatrist: €0.36 (95% CI 
-0.15 to 086) (0.1%)

GP (daytime visit): €2.48 
(1.71 to 3.25) (0.4%)

GP (evening/weekend visit): 
€4.33 (95% CI 3.11 to 
5.55) (0.7%)

€2.67 (95% CI 1.14 to 4.20) 
(0.4%)

€29.85 (95% CI 22.97–
36.73) (5.1%)

• � Colonoscopy: €24.31 
(18.22 to 30.22) (4.1%)

€138.64 (83.85 to 193.42) 
(23.3%)

€8.16 (95% CI 0.78 to 15.54) 
(1.4%)

€349.86 (95% CI 290.86 to 
409.58) (58.8%)

• � Mesalazine: €136.47 (95% CI 
129.9 to 143.01) (22.9%)

• � Budesonide: €4.86 (95% CI 
2.93 to 6.79) (0.8%)

• � Prednisone: €0.39 (95% CI 
0.23 to 0.54) (0.1%)

• � Azathioprine: €13.83 (95% CI 
11.74 to 15.92) (2.3%)

• � 6-mp: €5.51 (4.12 to 6.90) 
(0.9%)

• � Methotrexate: €1.86 (95% CI 
0.48 to 3.23) (0.3%)

• � Infliximab: €145.02 (95% CI 
92.2 to 198.02) (24.4%)

• � Adalimumab: €41.92 (95% CI 
14.61 to 69.22) (7.0%)

Spain Aldeguer 2016 (17) Prevalent cases UC €1754.10 (sd 2418.08; 95% 
CI 1479.37 to 2034.83)

GP visits: €250.52 (sd 
203.79; 95% CI 
226.86–274.18)

GI visits: €54.89 (sd 116.70; 
95% CI 41.37–68.44)

Mental health visits: €1.19 
(sd 11.23, 95% CI -0.11 
to 2.49)

€61.07 (sd 90.77; 95% CI 
50.53–71.61)

€50.06 (sd 69.74, 95% CI 
41.96 to 58.16)

€853.30 (sd 2157.77; 95% CI 
602.79–1103.81) (47.88%)

€596.52 (sd 574.63; 95% CI 
429.81 to 563.23) (28.31%)
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Table 1.  Continued

Country/Province Study Time period of study Type of IBD Overall cost (mean cost per 
person per year*)

Cost of outpatient physician 
visits (% of total)

Cost of emergency 
department visits  
(% of total)

Cost of diagnostic  
procedures (% of total)

Cost of hospitalization  
(% of total)

Cost of surgical care  
(% of total)

Cost of medications  
(% of total)

Netherlands van der Valk  
2014 (18)

Prevalent cases. Costs are per 
3-month interval

CD €1625.18 (95% CI 1475.87 
to 1774.50)

Gastroenterologist: €60.65 
(54.70 to 66.59) (3.7%)

Specialized nurse: €5.67 
(95% CI 4.86 to 6.47) 
(0.3%)

Internist: €5.61 (95% CI 3.66 
to 6.66) (0.3%)

Dietician: €3.52 (95% CI 
2.33 to 4.70) (0.2%)

Surgeon: €6.24 (95% CI 3.71 
to 8.78) (0.4%)

Rheumatologist: €4.06 (95% 
CI 2.62 to 5.50) (0.2%)

Dermatologist: €3.50 (95% 
CI 1.90 to 5.11) (0.2%)

Occupational physician: 
€1.88 (95% CI 0.87 to 
2.88) (0.1%)

Psychiatrist: €7.68 (95% CI 
-5.12 to 20.47) (0.5%)

GP visits (evening/
weekend): €4.99 (95% CI 
3.85 to 6.13) (0.3%)

€5.83 (95% CI 3.73 to 7.94) 
(0.4%)

€40.60 (95% CI 33.58–
47.56) (2.6%)

• � Colonoscopy: €24.31 
(95% CI 19.71 to 29.46) 
(1.5%)

€315.25 (95% CI 231.18 to 
399.33) (19.4%)

€9.90 (95% CI 2.71 to 17.10) 
(0.6%)

€1145.33 (95% CI 1041.80 to 
1248.86) (70.5%)

• � Mesalazine: €54.82 (95% CI 
49.27 to 60.38) (3.4%)

• � Budesonide: €10.83 (8.44 to 
13.21) (0.7%)

• � Prednisone: €0.40 (0.27 to 
0.53) (0.0%)

• � Azathioprine: €23.30 (95% CI 
21.15 to 25.44) (1.4%)

• � 6-mp: €6.13 (4.90 to 7.37) 
(0.4%)

• � Methotrexate: €8.12 (95% CI 
5.73 to 10.52) (0.5%)

• � Infliximab: €490.84 (95% CI 
411.65–570.03) (30.2%)

• � Adalimumab: €550.89 (95% 
CI 427.46–629.33) (33.9%)

UC €594.89 (95% CI 504.90 to 
684.89)

Gastroenterologist: €41.06 
(95% CI 36.22 to 45.90) 
(6.9%)

Specialized nurse: €3.76 
(2.97 to 4.56) (1.0%)

Internist: €4.26 (95% CI 2.57 
to 5.95) (0.7%)

Dietician: €2.34 (95% CI 139 
to 3.28) (0.4%)

Surgeon: €3.06 (95% CI 1.40 
to 4.72) (0.5%)

Rheumatologist: €1.28 (95% 
CI 0.30 to 2.27) (0.2%)

Dermatologist: €1.71 (95% 
CI -0.13 to 3.43) (0.3%)

Occupational physician: 
€1.07 (95% CI -0.09 to 
2.23) (0.2%)

Psychiatrist: €0.36 (95% CI 
-0.15 to 086) (0.1%)

GP (daytime visit): €2.48 
(1.71 to 3.25) (0.4%)

GP (evening/weekend visit): 
€4.33 (95% CI 3.11 to 
5.55) (0.7%)

€2.67 (95% CI 1.14 to 4.20) 
(0.4%)

€29.85 (95% CI 22.97–
36.73) (5.1%)

• � Colonoscopy: €24.31 
(18.22 to 30.22) (4.1%)

€138.64 (83.85 to 193.42) 
(23.3%)

€8.16 (95% CI 0.78 to 15.54) 
(1.4%)

€349.86 (95% CI 290.86 to 
409.58) (58.8%)

• � Mesalazine: €136.47 (95% CI 
129.9 to 143.01) (22.9%)

• � Budesonide: €4.86 (95% CI 
2.93 to 6.79) (0.8%)

• � Prednisone: €0.39 (95% CI 
0.23 to 0.54) (0.1%)

• � Azathioprine: €13.83 (95% CI 
11.74 to 15.92) (2.3%)

• � 6-mp: €5.51 (4.12 to 6.90) 
(0.9%)

• � Methotrexate: €1.86 (95% CI 
0.48 to 3.23) (0.3%)

• � Infliximab: €145.02 (95% CI 
92.2 to 198.02) (24.4%)

• � Adalimumab: €41.92 (95% CI 
14.61 to 69.22) (7.0%)

Spain Aldeguer 2016 (17) Prevalent cases UC €1754.10 (sd 2418.08; 95% 
CI 1479.37 to 2034.83)

GP visits: €250.52 (sd 
203.79; 95% CI 
226.86–274.18)

GI visits: €54.89 (sd 116.70; 
95% CI 41.37–68.44)

Mental health visits: €1.19 
(sd 11.23, 95% CI -0.11 
to 2.49)

€61.07 (sd 90.77; 95% CI 
50.53–71.61)

€50.06 (sd 69.74, 95% CI 
41.96 to 58.16)

€853.30 (sd 2157.77; 95% CI 
602.79–1103.81) (47.88%)

€596.52 (sd 574.63; 95% CI 
429.81 to 563.23) (28.31%)
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In Manitoba, the mean and median direct costs of IBD care 
were more than two times greater in IBD patients than age- and 
sex-matched controls ($3896 vs $1826 for mean, $1562 vs $448 
for median) in 2005 (5). The cost gap between persons with 
and without IBD was greatest among children. Prescription 
drug use accounted for 42% and 37% of total direct costs, while 
hospitalizations were responsible for 39% and 40% of total 
direct costs among persons with IBD and controls, respectively. 
In contrast, prescription drugs contributed to just 20% of of 
total health care costs in Quebec, while hospitalizations (med-
ical and surgical) contributed to 67% of total health care costs 
(6). In Alberta, the median cost per hospitalization for ulcer-
ative colitis ranged from $5499 (persons with disease flare not 
requiring colectomy) to $23,698 (persons requiring emergent 
colectomy) (4). In all three provinces, the costs of biologics 
were significant drivers of medication costs. For example, while 
only 6.6% of newly diagnosed patients with ulcerative colitis 
in Quebec received anti-TNFs, these medications represented 
57.4% of the total cost of medications for these patients.

Based on these three studies, there are significant differences in 
direct costs of IBD care depending on the province and method 
of ascertaining cost. After the the Manitoba estimates for mean 
cost per person with IBD have been applied and adjusted for 
inflation ($4731 CAD per person in 2018), the total direct med-
ical cost of managing the predicted 270,000 patients living with 
IBD in Canada in 2018 is close to $1.28 billion (range $1.26 

to 1.30 billion). However, based on estimates of direct costs in 
ulcerative colitis patients from Alberta and Quebec, total direct 
medical costs may be as much as twice this estimate.

Across non-Canadian cohorts, sector-specific expenditures in 
IBD patients have been highly variable (see Table 1). A cohort 
study from Australia reported that about 18% and 12% of direct 
health care costs among persons newly diagnosed with ulcer-
ative colitis were attributable to medical and surgical hospital-
ization costs, respectively (13). Among those newly diagnosed 
with Crohn’s disease, 14% and 32% of total direct costs resulted 
from medical and surgical hospitalizations, respectively (13). 
This same study reported that 32% and 39% of direct costs of 
care were related to prescription medications among patients 
with Crohn’s disease and ulcerative colitis, respectively (13).

In a large European, prospective, population-based, incep-
tion cohort of IBD patients, medical therapies and surgeries 
accounted for 36% and 26% of total health care expenditures, 
respectively, in the first year following diagnosis (16). Anti-
TNF use accounted for just 14% of total health care costs, while 
standard medical therapy accounted for 22% of total direct 
costs. Conversely, in a large Dutch cohort, hospitalization costs 
accounted for less than 20% of health care costs in persons with 
Crohn’s disease and 23% of health care costs in persons with 
ulcerative colitis; anti-TNF-α use accounted for 64% and 31% 
of the total health care cost in Crohn’s disease and ulcerative 
colitis patients, respectively (18).

Country/Province Study Time period of study Type of IBD Overall cost (mean cost per 
person per year*)

Cost of outpatient physician 
visits (% of total)

Cost of emergency 
department visits  
(% of total)

Cost of diagnostic  
procedures (% of total)

Cost of hospitalization  
(% of total)

Cost of surgical care  
(% of total)

Cost of medications  
(% of total)

United Kingdom Sprakes 2010 (20) Costs in the year before and 
the year after starting 
infliximab

CD Pre-infliximab: £4965.20§§

Post-infliximab: £2214.37§§

Pre-infliximab: £479.30
Post-infliximab: £448.45

Pre-infliximab:
• � Radiology: £315.79
• � Endoscopy: £397.64
• � Lab tests: £48.52
Post-infliximab:
• � Radiology: £89.46
• � Endoscopy: £77.86
• � Lab tests: £37.13

Pre-infliximab:£2588.36
Post-infliximab: £670.90

Pre-infliximab: £536.88
Post-infliximab: £124.06

Pre-infliximab: £598.71§§

Post-infliximab: £448.45§§

Infusion costs: £393.86

United Kingdom Lindsay 2013 (21) Costs in the year before and 
the two years after starting 
infliximab (per year)

CD Pre-infliximab: £913.48
Post-infliximab; £823.23

Pre-infliximab: £411.00
Post-infliximab: £190.04

Pre-infliximab:£1908.85
Post-infliximab: £1194.01

Post-infliximab: £7128.02

Abbreviations: CD: Crohn’s disease; CI: confidence interval; IBD: inflammatory bowel disease; IQR: interquartile range; sd: standard  
deviation; se: standard error; UC: ulcerative colitis

*Unless otherwise stated; †Median; ‡Includes medical and surgical hospitalizations; §Costs do not include deductibles and other costs to the  
patient; §§Does not include the cost of infliximab

Table 1.  Continued
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Country/Province Study Time period of study Type of IBD Overall cost (mean cost per 
person per year*)

Cost of outpatient physician 
visits (% of total)

Cost of emergency 
department visits  
(% of total)

Cost of diagnostic  
procedures (% of total)

Cost of hospitalization  
(% of total)

Cost of surgical care  
(% of total)

Cost of medications  
(% of total)

United Kingdom Sprakes 2010 (20) Costs in the year before and 
the year after starting 
infliximab

CD Pre-infliximab: £4965.20§§

Post-infliximab: £2214.37§§

Pre-infliximab: £479.30
Post-infliximab: £448.45

Pre-infliximab:
• � Radiology: £315.79
• � Endoscopy: £397.64
• � Lab tests: £48.52
Post-infliximab:
• � Radiology: £89.46
• � Endoscopy: £77.86
• � Lab tests: £37.13

Pre-infliximab:£2588.36
Post-infliximab: £670.90

Pre-infliximab: £536.88
Post-infliximab: £124.06

Pre-infliximab: £598.71§§

Post-infliximab: £448.45§§

Infusion costs: £393.86

United Kingdom Lindsay 2013 (21) Costs in the year before and 
the two years after starting 
infliximab (per year)

CD Pre-infliximab: £913.48
Post-infliximab; £823.23

Pre-infliximab: £411.00
Post-infliximab: £190.04

Pre-infliximab:£1908.85
Post-infliximab: £1194.01

Post-infliximab: £7128.02

Abbreviations: CD: Crohn’s disease; CI: confidence interval; IBD: inflammatory bowel disease; IQR: interquartile range; sd: standard  
deviation; se: standard error; UC: ulcerative colitis

*Unless otherwise stated; †Median; ‡Includes medical and surgical hospitalizations; §Costs do not include deductibles and other costs to the  
patient; §§Does not include the cost of infliximab

SPECIALIST CARE FOR IBD
Early care by gastroenterologists is associated with reduced 
risks of undergoing surgery (22, 23) and a reduced number of 
emergency department (ED) visits among IBD patients (24). 
Admission directly under a gastroenterologist’s supervision has 
also been associated with a lower risk of dying among hospital-
ized ulcerative colitis patients (25).

Over the past two decades, there has been a rise in gastroenter-
ologist care for individuals living with IBD in Canada (23, 26). 
Between 63% and 88% of Crohn’s disease patients see a gastro-
enterologist at least once in the year following diagnosis (23, 27). 
However, specialist involvement remains suboptimal because the 
average time from symptom onset to IBD diagnosis (which is typ-
ically made by a specialist) still exceeds six months (22), and only 
one-third of patients receive continued follow-up care with a gas-
troenterologist over the first five years following diagnosis (27).

Seniors diagnosed with IBD are less likely to receive ongo-
ing care from a gastroenterologist as compared with persons 
who are younger at diagnosis. These differences are particularly 
pronounced for seniors living in rural areas (27). Overall, rural 
residents with IBD are about one-half as likely to ever see a gas-
troenterologist in Canada and have 20% fewer annual visits with 
gastroenterologists compared with their urban counterparts.

In Canada, patients with IBD see a physician for their IBD 
between two and four times per year (22, 28), with the greatest 

number of visits occurring in the year following diagnosis. 
Children with IBD see a physician a median of eleven times 
per year (interquartile range [IQR] 7), with 90% of these vis-
its being related to their IBD (29). Children with IBD visit a 
doctor more often than children without IBD for at least five 
years following diagnosis (29).

HOSPITALIZATIONS
About one in five adults with Crohn’s disease and one in eight 
adults with ulcerative colitis are hospitalized every year (22, 30). 
Hospitalizations are most common during the first year after diag-
nosis. Young adults (18 to 40 years) have higher rates of hospital-
ization as compared with middle-aged adults (41 to 64 years) and 
senior (≥65 years) individuals. Roughly one in four Ontario chil-
dren with IBD are hospitalized in the first year of diagnosis, and 
almost half are hospitalized within five years of diagnosis (28).

In a Canadian population-based study, 2.3% of hospitalized 
IBD patients were re-hospitalized within one month of dis-
charge, while 5.6% and 7.7% were readmitted to hospital within 
six and twelve months respectively (31). Additionally, 11% of 
children with IBD were readmitted within one year of hospi-
talization, compared with 5.3% of senior patients. The average 
length of Crohn’s disease–related and ulcerative colitis–related 
hospitalizations were 8.8 (SD 12.3) and 10.2 (SD 11.7) days, 
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respectively. Senior patients stayed in hospital longer than 
younger patients (thirteen and eight days, respectively) (31).

In a population-based study from Manitoba, 0.74% of patients 
with IBD were found to be admitted to an intensive care unit 
every year, which was higher than admission rates for matched 
controls (hazard ratio [HR], 1.79; 95% confidence interval 
[CI], 1.58–2.02) (32). The risk of ICU admission was greater 
for Crohn’s disease patients (HR, 2.31; 95% CI, 1.95–2.75) 
than ulcerative colitis patients (HR, 1.37; 95% CI, 1.13–1.65) 
as compared with matched controls.

SURGERIES
Ulcerative Colitis
In a systematic review and meta-analysis of population-based 
studies, the risk of colectomy following ulcerative colitis diagno-
sis was 4.9% at one year, 11.6% at five years, and 15.6% at ten years 
(33). Canadian ulcerative colitis patients may have lower colec-
tomy rates based on a recent Manitoba study that reported five-, 
ten-, and twenty-year risks of colectomy to be 7.5%, 10.4%, and 
14.8%, respectively (34). In Ontario, the ten-year risk of colec-
tomy is 13.3% among young adults and 18.5% among individuals 
with senior-onset ulcerative colitis (see Figure  1) (35). Several 
studies have shown that colectomy rates have declined in ulcer-
ative colitis over the last two decades, which is possibly related 
to the introduction of better therapies to treat IBD (29, 36–40).

In children, the risk of colectomy is slightly higher than 
in adults and comparable to senior-onset ulcerative colitis 
patients (see Figure  1). Colectomy rates within the first year 
of ulcerative colitis diagnosis range from 4.8% to 6% (28, 29). 
This number increases to 15% to 17% by ten years following 

diagnosis. The risk of early surgery is similar across pediatric age 
groups. However, males diagnosed with ulcerative colitis before 
six years of age were less likely to undergo colectomy within ten 
years of diagnosis (28) than males diagnosed at older ages.

Patients hospitalized for acute severe ulcerative colitis are at 
particular high risk of requiring colectomy. A  Canadian pop-
ulation-based study reported that 11% of patients with ulcer-
ative colitis admitted to hospital underwent colectomy during 
their first hospitalization (31). Another Canadian multicentre 
study reported that 18% of hospitalizations among patients 
with ulcerative colitis resulted in colectomy, although colec-
tomy rates varied widely across centres (range 6% to 40%) (41). 
A separate study conducted in Calgary found that almost 60% 
of patients with ulcerative colitis admitted to hospital within 
three years of their diagnosis required a colectomy during 
their hospitalization (40). It is noteworthy that patients who 
undergo emergency colectomy have much higher mortality 
rates than patients who have elective colectomy (5.3% versus 
0.7%) (42). Therefore, avoidance of emergency surgery with 
high-quality and prompt medical and surgical physician sup-
port is paramount in the management of refractory colitis.

Crohn’s Disease
In a systematic review and meta-analysis of population-based 
studies, 16.3%, 33.3%, and 46.6% of persons with Crohn’s disease 
required surgery within one, five, and ten years of diagnosis (33), 
respectively. The most common operation was a limited intesti-
nal resection. Of persons who undergo surgery, 24.2% and 35.0% 
undergo repeat surgery after five and ten years, respectively (43). 
This risk is higher among rural Canadians, possibly related to 
lower use of outpatient specialist care for their IBD (44).

Figure 1.  Risk of colectomy in patients with ulcerative colitis in Ontario. Data derived from Benchimol et al. and Nguyen et al. (28, 35).
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Canadian Crohn’s disease patients may have lower rates of sur-
gery as compared with patients from other jurisdictions. Between 
21% and 24% of adult-onset Crohn’s disease patients undergo 
intestinal resection within five years of diagnosis, and 27% to 
31% undergo intestinal resection within ten years (see Figure 2) 
(35). As with ulcerative colitis, the rates of intestinal resection in 
patients with Crohn’s disease have decreased over time (29, 45). 
A  study from the Calgary Health Zone reported a decrease of 
3.5% per year in the need for intestinal resection between 2002 
and 2011 (45). This decrease was driven by a decrease in emer-
gency surgeries (which decreased by 10.1% per year), while the 
rate of elective surgeries remained constant (45).

Studies evaluating the risk of surgery in Canadian children 
with Crohn’s disease estimate that surgical rates are lower in 
pediatric-onset disease. The one-, five-, and ten-year risks of 
requiring an intestinal resection are between 6% to 9%, 12% to 
23%, and 15% to 36%, respectively (28, 29). The lower risk of 
surgery in childhood-onset disease is likely due a much lower 
rate of early fibrostenotic or penetrating disease among children 
as compared with adults (46). As with adults, the rates of sur-
gery for children with Crohn’s have decreased significantly over 
the past twenty years (26, 29).

Of patients hospitalized for Crohn’s disease in Canada, 16% 
underwent an intestinal resection during their first hospitaliza-
tion (31). Another study found that 20% of patients admitted 
to Canadian academic centres between 2011 and 2013 under-
went an intestinal resection during hospitalization, although 
there were significant differences in surgery rates across cen-
tres (range 9% to 36%) (41). As with ulcerative colitis, patients 
who underwent emergency surgery had higher mortality rates 
than those who underwent elective surgery (3.6% versus 
0.6%) (42).

COST OF PRESCRIPTION DRUGS
In the post-biologic era, prescription drugs account for between 
30% and 70% of IBD-related health care costs internationally 
(see Table 1) (11, 13, 16, 18, 19). Before the introduction of 
biologic therapies to treat IBD, prescription drugs accounted 
for less than 25% of costs while hospitalizations accounted for 
more than 50% of direct costs of IBD care (47, 48). Data from 
Manitoba indicate that prescription drug costs now account 
for 20% of direct health care costs in newly diagnosed IBD 
patients and 45% of costs in patients with long-standing disease 
(5). Therefore, studies evaluating the direct costs of IBD care 
in the pre-biologic era have little relevance to the present-day 
circumstance.

Prescription drug costs have continued to rise, relating to 
the increased use of anti-TNF biologic agents (infliximab, 
adalimumab, golimumab) as well as the introduction of addi-
tional biologic therapies into the marketplace (ustekinumab, 
vedolizumab). In 2016, seven out of the top ten selling drugs 
in Canada were biologic drugs (49). Across all approved indi-
cations, Canadian sales of immunobiologic drugs has nearly 
doubled since 2010, reaching $2.2 billion in 2015 (10.3% of the 
Canadian pharmaceutical market share). This represents a con-
siderably higher share of the pharmaceutical market than what 
is observed in France, Germany, Italy, Switzerland, the United 
Kingdom, and the United States (which range from 4.1% to 
7.7%) (49). While rising drug costs have been partly offset by 
fewer IBD-related surgeries (33, 45), likely due to improved 
disease control, the introduction of biologics has led to a sub-
stantial net increase in overall costs of IBD care (20, 50).

An audit of a Canadian national drug claims database (51) in 
2012 estimated that public and private drug claims for the year 

Figure 2.  Risk of intestinal resection for Crohn’s disease in Ontario. Data derived from Benchimol et al. and Nguyen et al. (28, 35).
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2011, specific to IBD indications, amounted to $460 million, 
roughly 84% of which was for the biologic drugs infliximab and 
adalimumab. There were important differences observed in costs 
across the country, with per-capita drug costs twice as high in 
some provinces compared with others. There was also a three-
fold difference among provinces in the percentage of drug costs 
that were covered by public plans versus private plans (52).

Based on population-level health administrative data from 
Manitoba, the mean and median direct costs of IBD care, 
including prescription pharmaceuticals (imputing drug costs 
covered by private insurers), hospitalizations (day surgery and 
inpatient), and physician office visits, were more than two times 
greater among IBD patients than age- and sex-matched controls 
($3896 vs $1826 for mean, $1562 vs $448 for median) for the 
2005/2006 fiscal year (5). Prescription drug use accounted 
for 42% and 37% of total direct costs in IBD patients and con-
trols respectively (see Table 1). In an updated study from this 
group using population-level data spanning 2004 to 2016, the 
mean total drug costs and health care utilization costs (includ-
ing drug costs) for persons with IBD were $1861 CAD and 
$10,206, respectively, in the year before initiation of anti-TNF 
therapy and $37,448 and $44,786, respectively, in the year fol-
lowing initiation of anti-TNF therapy (see Table 1) (8). Mean 
annual hospitalization costs decreased by 12% in the year fol-
lowing anti-TNF initiation, from $6419 to $5627 per person. 
Similar decreases in inpatient care costs have been observed in 
Alberta (decreasing from $2715 to $968 in the year before and 
after infliximab initiation) (7), the United States (12, 53), and 
the United Kingdom (see Table 1) (20, 21). Outpatient costs 
appear to be similar before and after treatment with infliximab 
(12, 20, 21, 53). Overall, 14.2% of adults with Crohn’s disease, 
4.1% of adults with ulcerative colitis, and 50% of children are 
using the anti-TNF biologic agents infliximab and adalimumab 
(54, 55).

The introduction of biosimilar anti-TNF agents to the market-
place may reduce the cost of treating patients with IBD. Inflectra, 
the first biosimilar infliximab, was approved for use in Crohn’s 
disease and ulcerative colitis in Canada on June 14, 2016, and is 
roughly one-half the cost of the originator infliximab (Remicade) 
(49, 56). Additional biosimilar infliximab agents and biosimilar 
adalimumab agents are being developed, which may bend the 
cost curve even further (57). In 2016, Canadian sales of inflix-
imab (Remicade) and adalimumab (Humira) were roughly $1 
billion and $650 million, respectively (56). It is estimated that 
if even 10% of infliximab usage in Canada was biosimilar inflix-
imab (across all indications), it would translate to more than a 
$41 million reduction in drug expenditures (49).

Market penetration of biosimilar infliximab has been slow in 
Canada, reaching just 1% of the total infliximab market share by 
the end of 2016 (56). However, as a cost savings measure, some 
provinces now mandate use of biosimilar infliximab for new 
infliximab starts among persons with IBD requiring provincial 

drug coverage, which could improve market penetration. 
Moreover, many private drug insurance companies are starting 
to follow this example. Unlike in some European nations, forced 
switching from originator to biosimilar infliximab has not been 
mandated in Canada, which has also impacted market penetra-
tion of biosimilar infliximab.

END-OF-LIFE COSTS
The end-of-life period represents a time of rapidly rising health 
care demands (58). Health care services provided in the last 
year of life account for close to 10% ($4.7 billion) of the annual 
Ontario health care budget, even though decedents constitute 
only 0.67% of the Canadian population (58, 59). Therefore, the 
end-of-life period is an important target for the development of 
cost-effective strategies for health care delivery.

In a population-based cohort study of Ontario decedents 
between 2010 and 2013, IBD decedents (N = 2214) had $7210 
CAD (95% CI, $5005 to $9464) higher adjusted per-patient 
cost in the last year of life as compared with non-IBD dece-
dents (N  =  262,540), including most other decedents with 
chronic disease (fifteen of the sixteen chronic diseases studied; 
only renal disease was associated with greater costs).The cost 
differential was largely related to hospitalizations cost (76% 
of differential), particularly in the last ninety days of life (60). 
Improving end-of-life care for IBD patients outside of the hos-
pital setting could substantially reduce health care system costs 
while improving quality of life.

Conclusions
Inflammatory bowel disease is a costly disease. In Canada, the 
direct cost of caring for people living with IBD is estimated to 
be at least $1.28 billion CAD in 2018 and possibly higher than 
$2 billion CAD based on some estimates. The primary drivers 
of direct health care costs are hospitalizations and pharmaceu-
ticals. Over time, the source of direct cost of care is shifting 
from hospitalizations and surgeries to pharmaceutical treat-
ments. The introduction of biologics has improved the care 
of IBD but at a significant expense to the health care system. 
Biosimilars will have an impact on reducing the cost of biolog-
ics. However, the absolute cost of pharmaceuticals will rise due 
to an increasing prevalence of IBD and greater penetration of 
biologics in the treatment of patients with IBD. Several factors 
may influence health care utilization and the direct costs of 
caring for IBD. Patients cared for by gastroenterologists have 
better outcomes, including lower risk of surgery and hospi-
talization. Improving timely access to gastroenterologist care 
for Canadians living in rural and underserviced areas who cur-
rently are less likely to see gastroenterologists may reduce risks 
of requiring surgery and emergency care among ambulatory 
IBD patients.
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