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Abstract

Background: There are limited data on population-wide assessment of cost in Crohn’s disease
(CD) and ulcerative colitis (UC).

Aim: To estimate the societal cost of actively treated CD and UC in Sweden

Methods: We identified 10,117 prevalent CD and 19,762 prevalent UC patients, aged =18 years
on January 1, 2014 and 4,028 adult incident CD cases and 8,659 adult incident UC cases
(2010-2013) from Swedish Patient Register. Each case was matched to 5 population comparators.
Health care costs were calculated from medications, outpatient visits, hospitalizations, and
surgery. Cost of productivity losses was derived from disability pension and sick leave.

Results: The mean annual societal costs per working age patient (18-64y) with CD and UC were
$22,813 (vs $7,533 per comparator) and $14,136 (vs $7,351 per comparator), respectively. In
patients aged = 65y, the mean annual costs of CD and UC were $9,726 and $8,072 vs $3,875 and
$4,016 per comparator, respectively. The majority of cost for both CD (56%) and UC (59%)
patients originated from productivity losses. Higher societal cost of working age CD patients as
compared to UC patients was related to greater utilization of anti-TNF (22.2% vs 7.4%) and
increased annual disability pension (44 days vs 25 days). Among incident CD and UC patients, the
mean total cost over the first year per patient was over 3 times higher than comparators.

Conclusion: In Sweden, the societal cost of incident and prevalent CD and UC patients was
consistently 2 to 3 times higher than the general population.

INTRODUCTION:

Crohn’s disease (CD) and ulcerative colitis (UC), collectively known as inflammatory bowel
disease (IBD), are chronic inflammatory diseases of the gastrointestinal tract with rising
global incidence! resulting in substantial morbidity2, health care costs, and loss of
productivity® 4. In parallel, biologic therapies, particularly those that target tumor necrosis
factor-alpha (TNF-a) have been increasingly used for treatment of IBD due to their superior
efficacy to older conventional medical therapies including 5-aminosalicylic acid (5-ASA),
corticosteroids, thiopurines and methotrexate® 6. Although these treatments have been
shown to improve quality of life and work-related productivity’, it is expected that their
broader use is also associated with rise in direct health cost expenditures. Therefore, there is
increasingly a need for comprehensive assessment of societal cost of IBD. Such studies
could provide guidance for developing cost-saving interventions.
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Previous studies of cost in patients with IBD have suffered from a number of drawbacks.
First, some studies have extrapolated cost from short-term data available in randomized
controlled trials or derived their estimates from a single center or region which may not
reflect the real-world costs or be a representative sample®-11 . Second, most studies have
assessed short-term costs without considering the indirect and long-term health-care and
productivity costs, including rates of hospitalizations, surgery, work loss, and disability12 13,
Third, there are significant heterogeneities in measurement of health care cost stemming
from incomplete assessment of components of cost and lack of third party data on these
expenditures, which could significantly minimize the risk of measurement errors and recall
bias. This is best demonstrated in a recent systematic review of annual indirect cost, as
measured by work loss and disability, in IBD which found values ranging from $159 to
$14,1364. Such significant heterogeneity limits our ability to fully assess the economic
burden of IBD. Additionally, differences in healthcare systems may account for
heterogeneities observed in cost, which also highlights the need for comprehensive country-
specific analyses of cost. Lastly, very few studies have compared the cost of IBD patients to
those of the general population, which could provide a more clear picture of the relative
societal cost of IBD.

We therefore sought to comprehensively estimate total societal cost of CD and UC in a
nationwide study in Sweden where all cost components were derived from population-based
registers with near complete coverage. Specifically, we aimed to estimate the annual and
monthly costs related to work loss, hospitalizations, prescription medications use, and
surgery in register-identified incident and prevalent CD and UC patients in relation to the
corresponding costs in the general population comparators. As the components of cost vary
according to age of diagnosis, we stratified all analyses by working adults (defined here as
age 18-64 years) and older adults (defined here as age = 65 years).

METHODS:
The Swedish Patient Register:

The Swedish healthcare system is tax-funded and offers universal access including
prescription coverage above an annual threshold of 2200 SEK or $264. In 2014, the health
care system provided for 9.7 million residents in Sweden, 5.7 million of whom were
working age adults. The Swedish National Board of Health and Welfare has collected
individual-level data on hospital discharges on a countywide level since 1964 (nationwide
since 1987)1°. Each record, organized according to an individual's personal identity
number®, includes date of birth, sex, dates of hospital admission, hospital department, and
discharge diagnoses (including surgical procedures), coded according to the International
Classification of Diseases. In 2001, this register was expanded to include non-primary
outpatient carel’,

Register Sources:

Incident and prevalent cases of CD and UC were identified from the Swedish Patient
Register (1964-2015), the Swedish Quality Register for Inflammatory Bowel Disease
(SWIBREG) (1995-2015), and the Prescribed Drug Register (2005-2015). Each register has
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been described previously!8: 19, Sick leave and disability pension data were retrieved from
the Sacial Insurance Agency, while hospital care and surgery, and non-infusion drug use
were retrieved from the National Patient Register and Prescribed Drug Register, respectively.
Lastly, use of infusion-based biologic therapy was identified through data from National
Patient Register, the Prescribed Drug Register, and SWIBREG.

Cohort Assembly:

Prevalent Cohort: All adult prevalent cases defined as having = 2 CD (ICD9: ‘555,
ICD10: “K50’) or UC ( ICD9: ‘556, ICD10: ‘K51") visits, age = 18 years, and receiving
medical therapy in the form of 5-ASA, corticosteroids, immunomodulators (thiopurines and
methotrexate), or anti-TNF therapy on January 1, 2014 were identified from the Swedish
National Patient Register and SWIBREG (Figure 1). Other inclusion and exclusion criteria
are described in Figure 1. All prevalent cases were followed from January 1, 2014 until
December 31, 2014.

Incident Cohort: Incident adult cases were defined as patients > 18 years with = 1
inpatient or outpatient encounters with primary or secondary diagnosis of CD or UC and
receiving medical therapy in the form of 5-ASA, corticosteroids, immunomodulators
(thiopurines and methotrexate), or anti-TNF therapy from January 1, 2010 until December
318, 2013 (Figure 1). This time period was selected to ensure capturing of cost related to
anti-TNF therapy in CD and UC (European Medicines Agency granted approval of
infliximab as the first anti-TNF treatment for IBD in March of 2006). All incident cases
were followed from one year before to one year after the time of initial diagnosis in
2010-2013.

Matched General Population Comparators—To compare the cost of incident and
prevalent CD and UC patients to the general population, up to five comparators from the
Total Population Register were matched to each case according to age, sex, county, and
education (ascertained at the time of eligibility for inclusion in both incident and prevalent
cases and comparators)2%- 21, Linkage of all register sources were conducted using each
individual's personal identity number.

Calculation of Costs:

All costs were estimated over the follow up time and were converted to USD (1 USD = 6.86
SEK in 2015; current conversion in 2020 is 10.42 SEK).

Healthcare Costs: Costs for non-primary outpatient care visits (up to three primary
diagnostic codes), hospital admission days, and surgery were calculated using the diagnosis-
related group codes in 2015, estimated by using the weighted average of costs per diagnostic
related group (https://www.socialstyrelsen.se/en/statistics-and-data/statistics/). Medications
were broadly categorized into IBD-related medications which included 5-ASA,
corticosteroids, immunomodulators (thiopurines and methotrexate), anti-TNF therapy and
non-1BD related medications which were labeled as other medications. Costs of non-
infusion prescribed medications for IBD were directly derived from the Prescribed Drug
Register and adjusted to 2015 using the inflation index for drugs in Sweden. Infliximab use
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and dosage were collected from SWIBREG and the National Patient Register. Data on
dosage registered in SWIBREG were turned into costs by using the 2015 drug costs in
Sweden (https://www.tlv.se/in-english.html). While no data on dosage are recorded in the
National Patient Register, we used dosage information from SWIBREG, stratified on men
and women, to estimate dosage and costs for the identified infusions in the National Patient
Register.

Productivity loss: The Swedish social insurance system provides compensation for sick
leave and disability pension. Sick leave is compensated if it exceeds 2 weeks at which point
the episode is registered in the Social Insurance Agency Database. The employer is
responsible for payment related to days 2-14 unless the employee is in need of recurrent
short term leaves or have had a recent sick leave (within 4 days). Temporary compensation
for sick leave for up to one year is provided. Disability pension is provided if work
performance is reduced by at least 25% and is usually followed by one year of sick leave. In
Sweden, the typical age of retirement is between 63 and 67 years with the most common age
of retirement being 65 years. Therefore, we did not calculate productivity loss for
individuals older than 65 years.

Work loss was estimated using the human capital approach, which took into consideration
the number of accumulated days of sick leave and disability pension for each episode?2. The
productivity loss was then derived by multiplying the accumulated work loss days with the
average salary in Sweden in 2015 (32,000 SEK/month = 4,665 USD). (https://
www.sch.se/en/finding-statistics). All employers in Sweden pay 31.42% of the gross salary
in social security contributions consisting of charges for pensions (10.21%), health
insurance (3.55%) and other social benefits.

Total societal cost: Total societal cost was estimated by summing costs related to
healthcare and productivity loss.

Statistical Analysis:

Consistent with our prior analyses23: 24, values of cost are reported in means as it’s widely
thought to be the most informative representation of cost and resource utilization. However,
since cost is not normally distributed, median values are additionally reported. Since the age
of retirement in Sweden is generally around 65 years, cost analyses were separated
according to age groups,18-64 years and = 65 years, with work loss only assessed in the
former group. We also separated cost estimates according to type of medication use, defined
as 5-ASA, immunomodulators use, and use of biologic therapy. Patients on combination of
5-ASA and an immunomodulator were placed in the immunomodulator group while patients
on anti-TNF and 5-ASA or immunomodulator were placed in anti-TNF group. Lastly, in the
incident cohort, monthly cost was estimated from one year prior to identification as an
incident case to one year after to examine changes in the cost around the time of diagnosis.
Confidence intervals for cost differences between patients and general population
comparators were estimated using non-parametric bootstrapping. All data were analyzed
using SAS version 9.4 (Cary, NC).
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Study Approval and Patient and Public Involvement:

RESULTS:

The study was approved by the Stockholm Ethics Review Board. Informed consent was
waived by the board since the study was strictly register-based. In this register-based study
patients or public were not directly involved in the design, recruitment or conduct of the
study.

Our study population included 10,117 and 19,762 actively treated prevalent CD and UC
patients, aged =18 years identified from the Swedish National Patient Register on January 1,
2014 (Table 1, Supplementary Tables 1-2). Similarly, we identified 4,028 and 7,540 adult
incident CD and UC cases undergoing treatment between 2010 and 2013, respectively
(Table 1, Supplementary Tables 1-2). Baseline characteristics of all CD and UC patients
according to prevalent or incident status at the time of their eligibility for our study are
reported in Table 1. The average age at study entry was 50 years in prevalent cases and 46
years in incident cases (i.e. age of diagnosis) with a similar proportion of men and women
(49% women for prevalent cases and 51% for incident cases). Nearly 41% of prevalent CD
and UC cases were on immunomodulators or anti-TNF therapy compared to 9% of incident
cases at one month after diagnosis.

Cost of Patients with prevalent CD and UC

Healthcare costs: Among working age patients (age 18-64 years), the mean healthcare
cost in 2014 was $10,096 for CD and $5,926 for UC (Table 2). In CD, compared to working
age patients, the cost of hospital care was higher in older patients ($6,438 vs $4,265).
Nevertheless, the overall healthcare cost in older patients was similar to younger patients
with CD ($9,726 vs $10,096). This was related to lower medication cost in older CD patients
($3,288 vs $5,83), due to lower utilization of anti-TNF therapy in this population (6.8% vs
21.9%). In UC, despite similar cost related to medication use, compared to working age
patients, healthcare cost was significantly higher in older patients ($8,072 vs. $5,926). This
was largely due to higher cost of hospital care ($5,711 vs $3,067). In both CD and UC, the
increased hospital care in older patients compared to working adults was related to longer
average duration of hospitalization (mean = 1.9 vs 4.0 days for CD and 1.2 vs. 3.5 days for
ucC).

Productivity loss: Rates of workforce participation among working-age CD patients and
their population comparators were 80% and 85%, respectively. Unemployment rate was at
5% in both working-age CD patents and their comparators. Working-age CD patients had on
average 63 work loss days from sick leave (among 20% of patients with an average = 19
days) and disability pension (among 15% of patients with an average = 44 days) per year.
The mean annual productivity loss in working age CD patients was $12,717. Similarly,
working-age UC patients had an average of 41 work loss days from sick leave (among 18%
of patients with an average = 16 days) and disability pension (among 9% of patients with an
average = 25 days). The mean annual productivity loss in working age UC patients was
$8,209. Working-age UC patients and their comparators had similar rates of work force
participation (86%) and unemployment (5%).
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Total Societal Costs: We calculated the annual total societal cost in prevalent CD and
UC patients from healthcare and productivity loss. The mean annual societal cost for the
working age and older patients were $22,813 and $9,726, respectively for CD and $14,136
and $8,072, respectively for UC. The higher societal cost in CD compared to UC was related
to increased healthcare cost from greater utilization of anti-TNF therapy (22.2% vs. 7.4%)
and increased disability pension (44 days vs. 25 days).

Relation to costs in the general population: We also compared the total annual
societal cost of prevalent CD and UC patients to their respective general population
comparators (Figure 2). In comparison to the population comparator with an annual societal
cost of $7,532, the incremental increase in societal cost among working age patients with
CD was $15,281 (95% Cl, $14,491-$15,943), a nearly three-fold increase in cost. Work loss
accounted for majority of this increase in cost ($12,717 vs $5,946, mean difference =
$6,771) followed by medication cost ($5,830 vs $375, mean difference = $5,455). The mean
annual societal costs of working age CD patients were $39,238 in the anti-TNF group,
$16,779 for immunomodulator group, and $15,583 for 5-ASA group compared to $7,532 in
the population comparators (Figure 2a). Similarly, in UC compared to population
comparators with annual societal cost of $7,351, there was an increase among the working
age UC patients of $6,786 (95% CI $6,342 - $7,199). Work loss ($8,209 vs $5,718, mean
difference = $2,491) followed by medication cost ($2,858 vs $374, mean difference =
$2,484) accounted for the majority of increase in cost. The mean annual societal costs of
working age UC patients were $37,357 in the anti-TNF group, $12,260 for
immunomodulator group, and $11,236 for 5-ASA group compared to $7,351 in the
population comparators (Figure 2b).

In older CD patients, compared to population comparators with total cost of $3,875, the cost
increased by $5,852 (95% CI $5,268 - $6,440), a greater than two-fold increase in cost. This
increase in cost was related to in average longer hospitalization ($4,346 vs $2,096) and
higher medication cost ($3,288 vs. $822). The mean annual costs of older CD patients were
$30,629 in the anti-TNF group, $7,919 in the oral immunomodulator group, and $6,964 in
the 5-ASA group compared to $3,875 in the population comparator group (Figure 2a).

Similarly, in UC patients, compared to population comparators, we estimated a mean
increase in total cost of $4,057 (95% Cl, $3,674 - $4,508), which was also related to in
average longer hospitalization ($4,004 vs $2,289) and higher medication cost ($2,361 vs
$786). The mean annual societal costs of older UC patients were $27,314 in the anti-TNF
group, $8,100 for oral immunomodulator group, and $6,729 for 5-ASA group compared to
$4,016 in the population comparators (Figure 2b).

Cost of Patients with Incident CD and UC:

Healthcare costs: Similar to prevalent cases, the use of immunomodulators and anti-TNF
therapy was higher in working age compared to older patients during the first year of
diagnosis (CD: 12.8% vs 4.2% for anti-TNF and 45.7% vs 26.1% for immunomodulators;
UC: 5.0% vs. 1.4% for anti-TNF and 18.8% vs 10.7% for immunomodulators).
Nevertheless, due to significantly higher cost of non-IBD medications in older patients,
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these differences resulted in only small annual increase in medication cost in working-age
patients as compared to older patients within the first year of diagnosis (CD: $3,837 vs
$3,010 and UC: $2,509 vs $2,324). The number of outpatient gastroenterology visits in the
first year of CD or UC diagnosis was similar in both age groups and ranged between
approximately 3 visits for CD and 2 visits for UC. However, the cost related to
hospitalization for older CD and UC patients increased by over 2-fold when compared to
working age patients yielding higher overall healthcare cost in the first year of diagnosis
(CD: $16,282 vs $11,784 and UC: $12,191 vs $7,926).

Productivity loss: Among working age adults with incident CD and UC, the number of
days of sick leave (29 days for CD and 20 days for UC) and disability pension (31 days for
CD and 24 days for UC) were similar in the first year of diagnosis. The mean productivity
losses in the first year of diagnosis among working age CD and UC patients were $12,102
and $8,852, respectively.

Total societal cost: The mean annual societal costs in the first year of CD and UC
diagnosis were $23,886 and $16,778 for working age patients and $16,282 and $12,191 for
older patients, respectively.

Relation of cost to diagnosis and population comparators: We examined the
dynamic changes in cost from one year before to one year after the diagnosis of CD and UC
and compared that to the matched population comparators (Figure 3). The monthly cost
increased from a level twice that of the comparators 1 year before register identification of
CD diagnosis (18-64 years: $1,043 vs $505; mean difference $538 95% CI $466 - $611; >
65 years $622 vs $283; mean difference $340 95% CI $211 - $468), peaked the month
following the diagnosis and decreased to around three times the cost of the comparators
thereafter (18-64 years: $1,686 vs $570; mean difference $1,116, 95% CI $1,036-$1,196; >
65 years $1,083 vs $354; mean difference $729, 95% CI $577-$882) (Figure 3a). Similarly
in UC, the monthly cost increased from a level close to the comparators 1 year before
register identification of UC diagnosis (18-64 years: mean difference $228 95% CI $178 -
$279; = 65 years: mean difference $175 95% CI $101 - $249), peaked the month following
the diagnosis and decreased to around twice the cost of the comparators thereafter (18-64
years: mean difference $585, 95% CI $534-$636; = 65 years: mean difference $459, 95% Cl
$372-$547) (Figure 3a).

Impact of calendar year on healthcare cost in patients with incident CD and
UC: Because of the increase in utilization of anti-TNF therapy over time, we explored
whether healthcare costs for incident patients significantly changed during the 2010-2013
period. Healthcare cost was similar across these calendar years. Specifically, in CD, the
estimates ranged between $22,199 and $24,669 for working age adults and $13,121 and
$18,879 for older patients. In UC, these estimates ranged between $15,401 and $18,077 for
working age adults and $11,733 and $13,318 with older patients.
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Cost distribution in Incident and Prevalent CD and UC:

The cost distribution in both incident and prevalent CD and UC cohorts were significantly
right-skewed albeit to a lesser degree than population comparators. (Figure 4).
Approximately 15% of patients with CD and 9% of patients with UC accounted for 50% of
the annual total cost in both incident and prevalent cohorts. In the population comparators,
the distribution was more skewed with approximately 5% of the population accounting for
50% of the annual cost. The characteristics of CD and UC patients and population
comparators in the highest decile of cost distribution are reported in Supplementary Table 3.
The primary difference between these two groups were younger age and higher proportion
of men in the CD and UC group. Education level and prevalence of cardiometabolic
comorbidities were similar across the two groups.

DISCUSSION:

In a nationwide cohort study in Sweden, we estimated the total annual societal cost of CD
and UC derived from inpatient and hospital-based outpatient care, medications, surgery, and
productivity loss in prevalent working age patients to be $22,813 and $14,136, respectively.
Strikingly, majority of the cost (56% for CD and 59% for UC) originated from productivity
losses in the form of sick leave and disability pension25. These costs were 2-3 times higher
than the general population comparators corresponding to an annual cost of $15,281 and
$6,786 attributable to CD and UC, respectively. Higher economic burden of working age
adults with CD as compared to UC was related to greater utilization of anti-TNF therapies
and increased disability pension. In patients treated with anti-TNF therapy, the societal cost
was 5-7 times that of the general population comparators in both working age and older
patients with CD and UC.

Among incident cases, beginning a year before the first register identification of CD and
UC, the societal cost increased from a level just above that of the general population for UC
and twice of that for CD and peaked the month after the diagnosis. Although the societal
cost decreased following the diagnosis, it continued to be 2-3 times that of the general
population one year after the diagnosis, mainly due to increase in productivity losses2®.
Lastly, we demonstrated that the societal cost of CD and UC followed a skewed distribution,
with a small proportion of patients accounting for most of the cost. This finding provides
opportunities for cost-reducing interventions in the high-cost group. These interventions
may include implementation of integrated approach that addresses patients’ need beyond
just treatment of their underlying disease such as nutrition, social, and mental health support.
Several examples of these include multidisciplinary clinics and patient-center medical
homes that have been shown to reduce cost in the US?7.

A recent systematic review and meta-analysis highlighted the challenges in comparing cost
estimation across studies?8, particularly with regards to indirect cost where diverse
methodological approaches are used. A few prior studies in Australia and Europe have
estimated the cost of CD and UC using inception cohorts but these studies have primarily
focused on healthcare related cost without assessment of indirect cost, which based on our
study accounts for a substantial proportion of the total societal cost!? 13, In Australia, the
estimated mean total health care cost in the first year of diagnosis was $10,477 for CD and
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$6,292 for UC while in the Netherlands, the mean annual healthcare cost was 7,836 euros (~
$8,924) for CD and 3,600 euros (~$4,100) for UC. Since these studies included mostly
academic or university-based centers and had limited number of patients, the estimates are
likely not an accurate reflection of the real-world cost of the disease. Few other studies have
estimated cost based on a single center or region also limiting the generalizability of these
studies®-11, Therefore, our analyses that include comprehensive assessment of indirect
healthcare cost on nearly 20,000 prevalent and over 4,000 incident cases significantly extend
prior findings and provide a more precise and comprehensive picture of the societal cost of
the disease.

In the US, one prior analysis of a private insurance carrier among 4,314 working adult
(18-64 years) prevalent UC patients found a total direct cost of $15,548 and indirect cost of
$4,12529, The large difference in the direct cost between this study and our current study is
primarily driven by the significantly higher medication cost in the US. Nevertheless,
consistent with our study, Cohen and colleagues found a 2-3-fold higher total societal cost
among UC patients compared to controls (total cost = $19,619 vs $6,787).

Our findings were also in line with prior studies of cost in other immune-mediated diseases
in Sweden23. Specifically, we have previously demonstrated that the total societal cost of
rheumatoid arthritis (RA) among working age adult is 23,000 euros ($29,900), 2-3 fold
greater than the general population comparators, corresponding to an annual cost of 15,000
euros ($19,500) attributable to RA. The overall increased in economic burden of RA
compared to IBD was related to significantly higher number of disability pension days in
RA (118 days) as compared to CD (63 days) and UC (47 days).

Our study has several strengths. All cost data were derived from prospectively collected
nationwide data on healthcare and work loss. These data are updated monthly which allowed
for finer ascertainment of dynamic changes in cost over the period of the study. Additionally,
we used general population comparators to estimate the increase in societal cost related to
CD and UC. The main limitation of our study is lack of data on other components of cost
including rehabilitation stay, primary care visits, presenteeism, sick leave less than 14 days,
and family and personal cost related to travel to various appointments and loss of
promotional or educational opportunities. This could suggest that our observed total and
indirect costs are underestimated. We also acknowledge that although not all diagnoses of
CD and UC were confirmed by medical record review, our prior validation studies have
demonstrated high validity®. Another limitation of our study is that findings with regards to
cost in Sweden may not be applicable to other countries with different healthcare or social
systems. However, our estimates of cost were similar to those reported from Europe and
Australia and relative increase in cost is comparable to countries with higher cost of
prescription medication such as the US. Additionally, data in RA, which has similar patterns
of healthcare and indirect costs to IBD suggest that cost estimates related to anti-TNF use
from Sweden are similar to those observed in the rest of Europe and the US30: 31, We also
note that although our study did not show a significant change in healthcare cost during the
study period, with the advent of biosimilars and their increased use, the direct healthcare
cost may decrease over time in subgroups of patients requiring biologic therapy.
Nevertheless, the lower medication cost may also result in expanded use, increasing the
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treatment cost in the patient segment currently not receiving biologic drugs. Lastly, because
of the time period of our study, we could not take into consideration cost related to use of
other biologic therapy such as ustekinumab, vedolizumab and oral JAK inhibitors as well as
the increase in cost related to greater utilization of anti-TNF therapy in CD and UC.
However, we note that the true economic impact of these medications particularly with
ustekinumab and oral JAK inhibitors on indirect cost may not be fully appreciated until they
have been in the market for several years.

In summary, we demonstrate that the annual societal cost of prevalent CD and UC patients
and monthly cost in incident CD and UC patients are substantial, and 2-3 times higher than
the general population. The skewed distribution of the cost, with a small proportion of
patients accounting for most of the cost, provides opportunities in the future for
identification of segments of the patient population amendable to cost-reducing
interventions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1:

Flow chart of eligible patients
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Figure 2:

Annual mean cost of prevalent patients with CD and UC compared to general population
comparators in working age and older adults
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Monthly mean cost in relation to time of diagnosis in incident patients and in general
population comparator
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Figure 4:
Cost distribution in prevalent and incident patients and their comparators
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