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Abstract

Background and Aims: Crohn’s disease [CD] and ulcerative colitis [UC] are chronic diseases
associated with a substantial utilisation of healthcare resources. We aimed to estimate the
prevalence of inflammatory bowel disease [IBD], CD, and UC and to describe and compare
healthcare utilisation and drug treatment in CD and UC patients.

Methods: Thiswas across-sectional study of all patients with arecorded IBD diagnosis in Stockholm
County, Sweden. Data on outpatient visits, hospitalisations, surgeries, and drug treatment during
2013 were analysed.

Results: A total of 13916 patients with IBD were identified, corresponding to an overall IBD prevalence
0f0.65% [CD 0.27%, UC 0.35%, inflammatory bowel disease unclassified 0.04%]; 49% of all IBD patients
were treated with IBD-related drugs. Only 3.6% of the patients received high-dose corticosteroids,
whereas 32.4% were treated with aminosalicylates [CD 21.2%, UC 41.0%, p < 0.0001]. More CD patients
were treated with biologicals compared with UC patients [CD 9.6%, UC 2.9%, p < 0.0001] and surgery
was significantly more common among CD patients [CD 3.0%, UC 0.8%, p < 0.0001].

Conclusions: This study indicates that patients with CD are the group with the highest medical
needs. Patients with CD utilised significantly more healthcare resources [including outpatient
visits, hospitalisations, and surgeries] than UC patients. Twice as many CD patients received
immunomodulators compared with UC patients and CD patients were treated with biologicals
three times more often. These results highlight that CD remains a challenge and further efforts are
needed to improve care in these patients.
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1. Introduction in the gastrointestinal tract. The two IBD entities are Crohn’s dis-

Inflammatory bowel disease [IBD] is a broad term including condi-
tions with chronic or recurring immune response and inflammation
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ease [CD] that affects predominantly the terminal ileum and/or the
colorectum, and ulcerative proctocolitis [UC] that only involves the
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large bowel and/or the rectum. It is estimated that the worldwide
prevalence of IBD is 0.40%." A recent population-based study found
that the prevalence of IBD in Sweden is 0.65%.?

Clinical guidelines®* recommend individualised medical treat-
ment depending on the type, distribution, and severity of the disease.
Medicines available for IBD include aminosalicylates, antibiotics,
corticosteroids, immunomodulators, and biologicals (anti-tumour
necrosis factor [TNF] and anti-integrin antibodies). However, treat-
ment with aminosalicylates is more efficacious in UC compared
with CD*¢ and it is not recommended as maintenance treatment for
CD.* Severe inflammation not responding to any pharmacotherapy
may require major surgical intervention, such as colectomy or small
bowel resection, with or without a temporary or permanent colos-
tomy or ileostomy.

Since CD and UC are diseases with lifelong chronicity, the
affected individuals consume substantial healthcare resources.”*
Observational studies on healthcare utilisation in IBD populations
are therefore needed to understand how these patients interact
with the healthcare system. The relapsing-remitting nature of IBD
with a range of drugs prescribed in ambulatory care and admin-
istered in the hospital setting makes it challenging to conduct
comprehensive analyses of the total burden of IBD on healthcare
systems.

Sweden has a universal publicly funded healthcare system with
all residents having access to healthcare.” Healthcare is decentral-
ised and administered by county councils responsible for organising
and paying for healthcare services. A number of registers have been
established at the national level to collect data on outpatient visits
and hospitalisations as well as drugs dispensed in the ambulatory
setting.'’ Furthermore, by 2009 the majority of healthcare providers
in Sweden had adopted electronic health record [EHR] systems.!!
The presence of the unique personal identity number [PIN] given to
each Swedish resident'? enables researchers to link national regis-
ters and data from EHRs and other healthcare data sources at both
regional and national levels. These unique record linkage opportu-
nities combined with the complete population healthcare coverage
help overcome some of limitations of data sources that exist in other
countries.

In the current study we linked data from administrative health
databases and EHRs to estimate the prevalences of IBD, UC, and CD
in the region and to describe healthcare utilisation and drug treat-
ment in these patients. Furthermore, we aimed to analyse differences
between CD and UC with regard to healthcare utilisation and drug
treatment.

2. Methods

This was a cross-sectional population-based study of all patients
with a recorded diagnosis of IBD in Stockholm County that, with its
2.1 million inhabitants, accounts for 22% of the Swedish population.

2.1. Data sources

2.1.1. Regional data warehouse [VAL]

The main data source used in this study was the regional healthcare
data warehouse of Stockholm County Council [called VAL]." This
data warehouse includes information on all contacts with health-
care financed by the County Council. Data for primary care are
available from 2003 and for secondary care and hospitalisations
from 1993. The International Classification of Diseases Version
10 [ICD-10]** has been used since 1997. VAL also contains demo-
graphic information on patient age, sex, migration, and death.

Since July 2010, information on prescription drugs dispensed in
the ambulatory setting is also included. These data come from the
same data source as the Swedish Prescribed Drug Register with the
population coverage of over 99%." The Anatomical Therapeutic
Chemical [ATC] classification system is used to code dispensed
drugs.'® Drug utilisation can also be identified in VAL using proce-
dure codes and ATC codes in outpatient specialist and hospitalisa-
tion data.

2.1.2. Electronic health records

Since VAL might have limited information on biologicals admin-
istered in the hospital setting [mainly infliximab], data extractions
were also performed from three major hospitals in Stockholm
County involved in the care of IBD patients. Within the study period,
these hospitals accounted for 94% of all TNF-inhibitors used in
Stockholm County. This was done to build a complete drug utili-
sation profile across the inpatient and outpatient setting. Data on
biological therapy were extracted from the EHR prescribing module
[EHR software: TakeCare, CompuGroup Medical, Sweden] using
techniques described previously.!” Data from EHRs were linked to
VAL data using the PIN.

For one large private gastroenterology specialist clinic [Stock-
holm Gastro Centre], VAL had incomplete information on diagno-
ses. Therefore, to address this limitation, information on all patients
with IBD was extracted directly from the clinic’s EHR system
[MediDoc, CompuGroup Medical, Sweden| and linked to VAL data
using the PIN.

2.2. Selection of study population
The study population comprised all individuals with a diagnosis of
IBD recorded either in primary or in secondary care from January
1, 1997 until December 31,2012. The following ICD-10 codes were
used to select IBD patients: K50, Crohn’s disease; K51, Ulcerative
colitis; and K52.3, Indeterminate colitis. We restricted our study
population to only those patients who have had at least two diag-
noses recorded by a physician on two separate occasions.” Patients
who moved out of the region or died before or during 2013 were
excluded from analyses.

As different IBD diagnoses might be documented during
a patient’s medical history due to either a shift of diagnosis
or incorrect registration in the records, we used the two most
recent diagnoses preceding the index date [January 1, 2013] to
classify patients as either CD [two ICD-10 codes K50, either as
primary or as secondary diagnosis] or UC [two ICD-10 codes
K51]. If the two most recent diagnoses were not the same,
then patient was classified as inflammatory bowel disease
unclassified [IBDU] which also included ICD-10 code K52.3,
Indeterminate colitis.

2.3. Healthcare utilisation
Healthcare utilisation was described over a 1-year period from
January 1, 2013 until December 31, 2013. Hospitalisations and out-
patient physician visits were included.

Healthcare utilisation was described at three levels.

1. All healthcare utilisation—comprised healthcare utilisation
regardless of cause/diagnoses.

2. Healthcare utilisation related to IBD—comprised healthcare utili-
sation related to IBD defined either as IBD diagnoses recorded as
primary or secondary diagnosis or any outpatient visits/hospitali-
sations at gastroenterology clinics.
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3. Healthcare utilisation due to IBD—comprised healthcare utilisa-
tion with IBD diagnoses recorded as primary diagnosis.

For inpatient care, both the number of hospitalisations and the num-
ber of bed-days were calculated. In accordance with the national
standard, bed-days were defined as the date of discharge minus the
date of admission plus 1 day.'

2.4. Drug treatment
Data on IBD-related drug utilisation were retrieved from VAL
and EHRs.

Drug dispensation data from VAL were used to obtain information
on aminosalicylates (sulfasalazine [ATC code: AO7EC01], mesala-
zine [AO7ECO02], olsalazine [AO7ECO03], balsalazide [AO7ECO04]),
corticosteroids acting locally (hydrocortisone [AO7EA02], budeso-
nide [AO7EAO06]), oral glucocorticoids (betamethasone [H02ABO01],
dexamethasone [H02AB02], methylprednisolone [HO02AB04],
prednisolone [H02ABO6], prednisone [HO2AB07], hydrocortisone
[HO2ABO09], cortisone [H02AB10]), immunomodulators (aza-
thioprine [L04AX01], mercaptopurine [LO1BB02], methotrexate
[L0O4AX03/L01BAO1]), and biologicals (infliximab [L0O4AB02],
adalimumab [L04AB04], golimumab [L04AB06]).

Procedure codes [Swedish Classification of Health Interventions]"
were used to identify biologicals administered in the hospital setting.
All outpatient specialist visits as well as hospitalisations with proce-
dure code DT016 [intravenous drug administration| followed by the
5-digit ATC code LO4AB [tumour necrosis factor alpha inhibitors]
were retrieved.

Furthermore, we extracted data on prescription and administra-
tion of biologicals (infliximab [L04AB02], adalimumab [L04AB04],
and golimumab [L04AB06]) from the EHRs.

To identify patients actively treated with IBD-related drugs at
index date [January 1, 2013] we analysed IBD-related drug utilisa-
tion over a 4-month period [September to December 2012] before
index, since most patients on continuous drug therapy ought to have
their drugs dispensed at least once within a 4-month period. This
is due to the Swedish pharmaceutical reimbursement system that
allows patients on continuous drug therapy to be dispensed up to
a maximum of 3 months’ supply of drugs each time they visit the
pharmacy.?

In analyses of exposure to systemic corticosteroids, formulations
given orally were included. For comparison, all corticosteroids doses
were converted to the equivalent prednisolone dose.?! Exposure to
systemic corticosteroids was assessed during January 1, 2013 to
December 31, 2013 and the annual dose was calculated. We chose
a threshold of > 2000 mg of prednisolone to define high corticoster-
oids users since, according to the therapy tradition in Sweden, this
corresponds to two or more corticosteroids courses.

2.5. IBD-related surgery

Data on IBD-related surgery during 2013 were extracted from out-
patient specialist and inpatient VAL data. Procedures are coded using
the NOMESCO Classification of Surgical Procedures.?? For both CD
and UG, the following codes were included: JFB, partial excision of
intestine; JFG, operations on intestinal stoma or pouch; JFH, total
colectomy; and JHD, local operations on anal sphincter. For surgery
related to CD, the following codes were also included: JFA60, stric-
turoplasty in small intestine; JFA63, stricturoplasty in colon; JFA76,
closure of fistula of small intestine; and JFA86, closure of fistula of
colon. To be classified as a surgery related to IBD, the surgical proce-
dure code had to be followed by a recorded IBD diagnosis.

We also assessed IBD-related drug utilisation during the 4 months
preceding the surgery. Since biologicals are a recommended treat-
ment step before surgery, data on biologicals use at any time [data
are available from July 1, 2010] before surgery were also analysed.
In patients with more than one IBD-related surgery during 2013,
drug use was assessed prior to the first surgery recorded.

2.6. Statistical analyses

The exposure in all statistical analyses was disease group [UC, CD,
or IBDU], defined during 1997-2012 as described above. Healthcare
utilisation, IBD-related drug treatment, and IBD-related surgery
were outcomes. Comparisons of healthcare utilisation were per-
formed for all healthcare utilisation, healthcare utilisation related to
IBD, and healthcare utilisation due to IBD.

Numbers and proportions were calculated for categorical varia-
bles and means, medians, standard deviations [SD], and interquartile
ranges were reported for continuous variables. Lorenz curves were
generated to assess skewness in healthcare utilisation. We used chi-
square testing to analyse differences in drug treatment, healthcare
utilisation, and IBD-related surgery between CD and UC patients.
Data management and analyses were carried out using SAS 9.4 [SAS
Institute, Cary, NC].

2.7. Ethical considerations
This study was approved by the regional ethics committee at
Karolinska Institutet, Stockholm, Sweden.

3. Results

During 1997 to 2012, 23 492 patients with a recorded IBD diagno-
sis were identified in Stockholm County and 13 916 of these were
included in the final analyses [Figure 1]. Given the total population
of 2 127 006 in Stockholm County at December 31, 2012, we esti-
mated the prevalence of IBD at 0.65%.

The mean age for the total IBD population was 49.7 years and
48.9% were women [Table 1]. Most of the patients [73.1%] had
a history of IBD for more than 5 years. Crohn’s disease and UC
accounted for 40.9% and 53.2% of the population, respectively. The
remaining patients [5.9%] either had a diagnosis of indeterminate
colitis or were diagnosed with both UC and CD [IBDU].

3.1. Healthcare utilisation

In total, 91.3% [n = 12 699] of IBD patients had at least one
outpatient physician visit or hospitalisation during 2013. Almost
70% of patients were seen by general practitioners but only a few
of these visits had a recorded IBD diagnosis. Specialist care has
been sought by 81.4% of patients and the majority of these visits
were due to IBD-related care [69.2%]. The number of patients
requiring at least one hospitalisation during 2013 was 2542
[18.3%] [Table 2.

Of the total IBD population, 3.7% [7 = 513] accounted for all
hospitalisations with IBD recorded as primary discharge diagnosis
[Figure 2a]. Of the hospitalised patients, 10% accounted for 37%
of the hospitalisations due to IBD [Figure 2b]. Hospitalisations were
2.8 times higher in CD patients compared with UC patients.

Crohn’s disease patients visited outpatient specialists and were
hospitalised more frequently compared with UC patients. The
observed difference was found statistically significant [p < 0.0001]
for all-cause visits/hospitalisations as well as for IBD-related care
and for the care sought due to IBD [ie IBD in primary diagnosis]. In
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Primary identification of patients
with IBD from the regional
healthcare data warehouse (VAL)
and from electronic bealth records
at Stockholm Gastro Center

23492

Exclude individuals with only one recorded IBD

diagnosis
£ 6 096

17 396

Exclude patients deceased between 1 Jan 1997
to 31 Dec 2013

1871

15525

Exclude individuals not residing in Stockholm

duri Il 1 Jan 2013 to 31 Dec 2013
uring follow up (1 Jan 0 ec )1609

13 916 (Total IBD population)

Figure 1. Identification of patients with inflammatory bowel disease in Stockholm County. Flow chart begins with data extracted from the regional healthcare
data warehouse [VAL] and from electronic health records at Stockholm Gastro Center.

Table 1. Baseline characteristics of IBD patients in Stockholm County.

Crohn’s disease [CD]  Ulcerative colitis [UC] Inflammatory bowel disease

unclassified [IBDU]

IBD population [total]

n, % 13 916 [100] 5690 [40.9] 7409 [53.2] 817 [5.9]
Sex, % [F/IM] 48.9/51.1 49.2/50.8 49.0/51.0 47.1/52.9
Age at 1 Jan 2013 [mean, SD] 49.7 [17.5] 48.3 [18.0] 51.0 [16.8] 47.7 [19.1]
Median [Q1-Q3] 49 [36-63] 48 [35-63] 50 [38-64] 48 [33-62]
Age > 18 years |1, %| 13605 [97.8] 5514 [97.0] 7320 [98.8] 771 [94.4]
Age at first recorded diagnosis [mean, SD]* 40.2 [16.6] 38.7 [16.9] 41.4 [16.0] 40.1 [18.7]
Median [Q1-Q3] 39 [28-52] 37 [26-51] 40 [29-53] 39 [26-53]
Diagnosed within the past 5 years, 2008-2012 3736 [26.9] 1454 [25.6] 1936 [26.1] 346 [42.4]

[, %1°

F/M, female/male; SD, standard deviation; IBD, inflammatory bowel disease.

2Calculation of age at the patient’s first recorded IBD diagnosis in the regional healthcare data warehouse [VAL] or in electronic medical records from Stock-
holm Gastro Center. This might indicate the age of IBD onset.

"Since the regional healthcare data warehouse [VAL] only covers patients living in Stockholm County, we might be missing information on the first recorded
IBD diagnosis if the patient has migrated to Stockholm County after the onset of IBD. This may lead to an underestimation of calculated disease duration. How-
ever, in a sensitivity analysis we found that only 6% of the total IBD population did not reside in the region throughout the whole period of 2008-2012.

primary care, healthcare utilisation related to IBD [either primary
or secondary diagnosis] was significantly higher in CD patients
[p = 0.004].

3.2. Drug treatment

A total of 48.9% [n = 6809] of all patients were treated with
IBD-related drugs at January 1, 2013 [CD: 48.3%, UC: 49.8%,
p = 0.08]. The most common drug therapy was aminosalicylates
[32.4%] followed by immunomodulators [14.2%] [Figure 3].

The use of aminosalicylates was more than twice as high in UC
[41.0%] compared with CD [21.2%] [p < 0.0001] and use of immu-
nomodulators was more than twice as high in CD [20.5%] com-
pared with UC [9.7%] [p < 0.0001]. Biologicals were used by 5.7%
of patients, with higher use among patients with CD [CD: 9.6%,
UC: 2.9%, p < 0.0001]. The use of systemic corticosteroids was
similar [p = 0.10] across CD and UC. Of all IBD patients, 8.0%
were treated with local corticosteroids and 9.1% with systemic
corticosteroids. The calculation of annual exposure to systemic
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Figure 2 a. Lorenz curves displaying the proportions of inpatient healthcare utilisation during 2013 among all patients in each inflammatory bowel disease
[IBD] group (n = 5690 Crohn’s disease [CD], n = 7409 ulcerative colitis [UC], and n = 817 inflammatory bowel disease unclassified [IBDU]). Inpatient healthcare
utilisation for IBD was defined by the number of bed-days with IBD listed as primary discharge diagnosis. b. Lorenz curves displaying the proportions of inpatient
healthcare utilisation defined by the number of bed-days with IBD listed as primary discharge diagnosis. Only patients who utilised inpatient care during 2013

were included in this Lorenz curve (n =329 [CD], n= 156 [UC], and n = 28 [IBDU]).

corticosteroids identified 506 [3.6%]| high corticosteroids users
among all IBD patients.

One-third [32.0%] of all IBD patients with current drug therapy were
treated with a combination of two or more IBD-related drugs [Table 3].
The most common combination was aminosalicylates and immunomod-
ulators, followed by aminosalicylates and local corticosteroids. Of users

of biologicals, 29.0% were treated with these drugs in combination with
immunomodulators [CD: 30.7%; UC: 25.3%].

3.3. Surgery

Surgery related to IBD was more common among CD patients com-
pared with UC [p < 0.0001]; 168 [3.0%] patients with CD had an
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Figure 3. Inflammatory bowel disease [IBD]-related drug treatment at January 1, 2013.

IBD-related surgery during 2013. Among the operated CD patients,
the most common dispensed drugs during the 4-month period before
the surgery were immunomodulators [26.8%; 1 = 45], followed by
systemic corticosteroids [25.0%; 7 = 42], and biologicals [23.8%;
n = 40]; 65 patients [38.7%] were treated with biologicals at any
time before surgery [data are available from July 1, 2010]. Among
UC patients, 0.8% [7 = 57] underwent IBD-related surgery. Of these,
56.1% [n = 32] were treated with IBD-related drugs during the
4-month period before the surgery. The most common drugs were
aminosalicylates used by 40.4% [n = 23]. Biologicals were used by
8.8% [n = 5] during the 4-month period before the surgery and by
40.4% [n = 23] at any time before the surgery.

4. Discussion

This population-based study provides information on healthcare uti-
lisation and drug treatment in all IBD patients residing in Stockholm
County. We estimated that the prevalence of IBD in 2013 was 0.65%,
which is similar to the results from a recent Swedish nationwide study.?
The prevalence of IBD in Sweden is therefore among the highest in the
world? and is comparable to estimates from Canada, the country with
the highest reported IBD incidence and prevalence rates.*

This study indicates that patients with CD are the group with
the highest medical needs. Crohn’s disease patients had a higher
utilisation of healthcare resources, such as outpatient visits, hospi-
talisations and surgeries. Crohn’s disease patients were also more
frequently treated with immunomodulators and biologicals com-
pared with UC patients.

4.1. Healthcare utilisation

Our data indicate that almost all IBD patients had at least one visit
to either primary or secondary care during 2013 and more than half
of the population had visits related to IBD. Overall, hospitalisation

rates and outpatient visits among IBD patients in Stockholm County
appear to be lower than in other countries. In a Canadian study
based on data from the Manitoba Health administrative databases,”
the reported number of outpatient visits [mean] was 1380 and 1255
per 100 patients per year for CD and UC, respectively. The corre-
sponding figure from analyses of US inpatient and outpatient insur-
ance claims data was 1030 per 100 patients for CD and 921 per 100
patients for UC.* We identified 752 and 681 outpatient visits per
100 patients per year for CD and UC, respectively [data not shown].
However, in our data we only included outpatient visits where the
patient met a physician. Telephone consultations were not included.
When adding all telephone consultations, the mean numbers of con-
sultations increased to 944 and 848 per 100 patients per year for CD
and UC, respectively.

Hospital statistics indicate that in Europe, hospitalisation rates
vary between 1.2 and 4.3 per 10 000 inhabitants for CD and between
0.7 and 4.7 for UC.>* In 2001 in Canada, hospitalisation rates for CD
and UC were 2.7 and 1.3 per 10 000, respectively.?” In the US, the
overall hospitalisation rate was 1.8 per 10 000 for CD and 1.1 per 10
000 for UC.?® In our study, the hospitalisation rates for CD and UC
were 1.5 and 0.7 per 10 000 inhabitants, respectively.

However, cross-national comparisons on healthcare utilisation
must be interpreted with caution both due to the large differences
in healthcare organisation and administration and also due to dif-
ferent methodologies and definitions adopted in published studies of
healthcare utilisation.

Patients with CD were shown to use more healthcare resources,
both outpatient as well as inpatient care. Our findings are in line
with previously reported results showing that CD patients consume
more services.**?%30 We also observed a highly disproportionate use
of hospital services among IBD patients. However, this finding was
expected given that in chronic diseases healthcare spending tends to
be very skewed.’!
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4.2. Drug treatment

In our analyses of drug utilisation in IBD patients, we found devia-
tions from the treatment guidelines. The most obvious was the high
proportion of patients with CD treated with aminosalicylates in
spite of lack of evidence for their efficacy in this indication.* This
finding was communicated to prescribers in Stockholm County.

The usage of corticosteroids is an important marker in the treat-
ment of IBD since a high utilisation might indicate a more aggressive
disease course.’> We found that the majority [85%] of IBD popula-
tion were not treated with corticosteroids, suggesting that a high
proportion of patients are in corticosteroid-free remission. However,
our findings also showed that 4% of the population were high users
of corticosteroids. These patients may instead be considered for a
more aggressive maintenance treatment.

Biological therapy in IBD is of special interest as biologicals are
an effective treatment option. Biologicals however have some severe
adverse effects and also are more expensive compared with other
drugs. Therefore, biological therapy is typically given on strict indica-
tions and regularly monitored. In our study about 10% and 3% of
patients with CD and UG, respectively, were treated with biologicals.
The higher proportion of biological therapy for CD has been shown
in earlier studies.’»** Previous studies have also reported a higher use
of biologicals for IBD 3333 compared with our findings. These dif-
ferences are likely explained by different time periods used to assess
drug exposure but also by differences in reimbursement systems, local
therapy traditions, and how these drugs are prioritised by healthcare
authorities. It is also important to acknowledge that there are many
other factors influencing the uptake of new medicines in healthcare
systems.’**7 In Sweden, there are no direct financial instruments from
the authorities regarding prescribing and treatment with biologicals.
Furthermore, prescription drugs are provided to patients free of charge
once the patient prescription drug expenditure exceeds the threshold
of 2200 SEK [approximately €220; www.forex.se].

4.3. IBD-related surgery

A recent analysis of US insurance claims data®* reported an annual rate
of IBD-related surgery of 3.3% for CD and 1.6% for UC. Our result
for IBD-related surgery for CD is in line with these findings, although
we have a lower number for UC. Furthermore, our analyses identified
that, of the operated patients with CD, only a quarter used biologicals
during the 4 months before surgery. Given that biologicals represent
the recommended treatment step before surgery, in some, but not all,
cases this might indicate a possible under-use of biologicals. This finding
prompted us to carry out an ad hoc manual review of EHRs of patients
operated in the three major hospitals in Stockholm [122 CD and 52
UC patients] to investigate the indications for surgery. We found that
fistulising disease was the most common indication for surgery in CD
patients, and disease refractory to medical therapy was the most com-
mon indication for UC patients. An ongoing study involving a thorough
review of medical records of IBD patients in Stockholm County will
provide further insight to the healthcare that these patients receive.

4.4. Strengths and limitations

We have extracted and linked data from both administrative data
sources and EHRs to build a comprehensive overview of healthcare
utilisation and drug treatment of IBD. We obtained information on
diagnoses from primary care, inpatient, and outpatient specialist care
from a large, well-defined region. The study also covered all prescrip-
tions claimed at any pharmacy by IBD patients. Data on biologicals
administered in the hospital setting were also extracted, to obtain a
complete coverage of drug utilisation in the study population.

This study relies on the accuracy of diagnoses reported in medi-
cal records in which some might be missing or misclassified. The
diagnostic validity of recorded hospital diagnoses in Sweden in gen-
eral is high® although validation studies investigating the accuracy
of recording of IBD diagnoses are lacking. In outpatient specialist
care and in inpatient care, the primary diagnosis has the highest rank
and indicates the reason for the visit or hospitalisation. In primary
care, the diagnosis positions are not ranked and therefore calcula-
tions of healthcare utilisation related to IBD and healthcare utilisa-
tion due to IBD might result in over- or underestimation. We expect,
however, that a diagnosis recorded in primary position would likely
indicate the main reason for the visit.

Study patients were required to have at least two recorded IBD
diagnoses in their health records. This might possibly lead to an under-
estimation of the number of IBD cases. However, inclusion based on
only one recorded IBD diagnosis would likely result in overestimating
the number of IBD cases, due to presence of occasional coding errors
as well as suspected but eventually unconfirmed IBD cases.

To identify patients actively treated with IBD-related drugs at
January 1, 2013, we analysed IBD-related drug utilisation over a
4-month period prior to the index date [September to December 2012].
This will likely cover patients on continuous drug therapy, due to
the Swedish pharmaceutical reimbursement system. However, this
4-month period might overestimate the current use of drugs not given
on a continuous basis, such as corticosteroids. It is also possible that
some combination therapy with IBD-related drugs is overestimated,
since patients might terminate their treatment during this time period.

Conclusions

Using population-based data sources that provide information across
inpatient and outpatient settings, we described healthcare utilisation
and drug treatment in all IBD patients in Stockholm County. This study
indicates that patients with CD are the group with the highest medical
needs. Twice as many CD patients received immunomodulators com-
pared with UC patients, and CD patients were treated with biologi-
cals three times more often. Crohn’s disease patients had also a higher
utilisation of healthcare resources, such as outpatient visits, hospitali-
sations, and surgeries. These results highlight that CD remains a chal-
lenge and further efforts are needed to improve care in these patients.
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