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ABSTRACT

Introduction: Real-world data are used to
inform decision-makers and optimise thera-
peutic management for patients with ulcerative
colitis (UC) and Crohn’s disease (CD). We
analysed data on the epidemiology (by using
proxies of prevalence and incidence), patient
characteristics, treatment patterns and associ-
ated healthcare direct costs for the management
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of patients with UC and patients with CD in
Italy.

Methods: This retrospective  observational
study used administrative databases from eight
Local Health Units geographically distributed
across Italy. Adult patients with a hospitalisa-
tion and/or an exemption for UC or CD were
included. Study outcomes were summarised
descriptively, and limited statistical tests were
performed.

Results: At baseline, 9255 adults with UC and
4747 adults with CD were included. Mean (s-
tandard deviation) age at inclusion was 54.0
(18.4)/48.6 (18.1) years, for UC/CD. The esti-
mated average incidence of UC and CD for the
period 2013-2020 was 36.5 and 18.7 per
100,000, respectively. The most frequently pre-
scribed drug category for patients with UC/CD
was conventional treatment [mesalazine and
topical corticosteroids (67.4%/61.1%),
immunomodulators and systemic corticos-
teroids (43.2%/47.7%)], followed by biologic
treatments (2.1%/5.1%). The mean annual total
direct cost per patient was 7678 euro (€), for UC
and €6925 for CD.

Conclusion: This analysis, carried-out in an
I[talian clinical setting, may help to optimise
therapy for patients with UC and CD and pro-
vide relevant clinical practice data to inform
decision-makers.
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PLAIN LANGUAGE SUMMARY

Data from clinical practice can be used to guide
healthcare decisions and optimise treatment for
patients with ulcerative colitis and Crohn'’s
disease. This study used anonymised patient
information from almost four million individ-
uals across Italy to describe the epidemiology,
patient characteristics, treatment patterns and
healthcare costs of patients with ulcerative col-
itis and Crohn’s disease. Adults with an Italian
National Health System code in their records
associated with the diagnosis of ulcerative coli-
tis or Crohn’s disease were included. Baseline
characteristics were balanced between groups
and rates of perceived incidence were numeri-
cally similar to the results reported in similar
Italian studies. This study found that patients
with ulcerative colitis and Crohn’s disease were
most often prescribed conventional treatments,
and biological treatments were least-commonly
prescribed. More than half of patients with
ulcerative colitis and nearly half of those with
Crohn’s disease were persistent with first (in-
dex) treatment of mesalazine and topical corti-
costeroids and with biologic index treatment
during the follow-up period. Switch occurred in
up to approximately a quarter of patients with
ulcerative colitis and Crohn’s disease. The main
factors that predicted switch were index bio-
logic for ulcerative colitis and baseline comor-
bidities for Crohn’s disease. The average direct
cost per patient in 1 year was 7678 euro (€) for
ulcerative colitis and €6925 for Crohn’s disease.
The results of this analysis may help to optimise
therapy for patients with ulcerative colitis and
Crohn'’s disease, and to inform decision-makers
in healthcare systems on which treatment
options provide value for money and benefit
patients.

Keywords: Healthcare cost; Inflammatory
bowel disease; Real-world evidence;
Therapeutics

Key Summary Points

Ulcerative colitis (UC) and Crohn’s
Disease (CD) are chronic relapsing and
debilitation conditions. This database
study utilised real-world evidence from
adults with a hospitalisation and/or
exemption for UC and CD in Italy.

This study described the epidemiology (by
using proxies of incidence and
prevalence), treatment approaches,
patient characteristics and associated
healthcare costs of patients with UC and
CD.

Conventional treatments (mesalazine and
topical corticosteroids;
immunomodulators and systemic
corticosteroids) were more frequently
prescribed than biologic agents for the
treatment of ulcerative colitis and Crohn’s
disease despite patients meeting the
eligibility criteria for biologic treatment.

These results may support the
optimisation of treatment options for
patients with UC and CD and build upon
existing evidence to inform healthcare
policy makers.

INTRODUCTION

Inflammatory bowel disease (IBD) comprises
ulcerative colitis (UC) and Crohn’s disease (CD),
both of which are chronic, relapsing and
debilitating conditions with a disease course
that may range in severity and progression
[1-3]. In Italy, the prevalence of IBD was esti-
mated at 0.26% (264 per 100,000 population on
1 January 2019), based on projections using
real-world data from northern Italy [4].

The onset of both UC and CD is usually in
young adulthood [2, 3]. UC is characterised by
mucosal inflammation that primarily affects the
colonic mucosa in a continuous way, whereas
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patchy (discontinuous) transmural inflamma-
tion affecting both the small and large bowel is
typical for CD [1]. Several comorbidities have
been proposed to be related to IBD, including
psoriasis, osteoporosis, anxiety and depression
[5-10].

Recent treatment guidelines from the Euro-
pean Crohn'’s and Colitis Organisation (ECCO)
and the Italian Group for the study of Inflam-
matory Bowel Disease (IG-IBD) include a range
of therapeutic options for IBD. Recommenda-
tions include conventional medications
(aminosalicylates, corticosteroids,
immunomodulators), and biologics, such as
monoclonal antibodies blocking tumour
necrosis factor (TNF) alpha (infliximab, adali-
mumab, golimumab) and against integrins
(vedolizumab) or interleukins (ustekinumab), or
small molecules, such as JAK inhibitors (tofaci-
tinib) [11-14].

Current treatment goals for adults with IBD,
from the Selecting Therapeutic Targets in
Inflammatory Bowel Disease (STRIDE-II) initia-
tive, include symptomatic/clinical response and
remission, and normalisation of C-reactive
protein (a biomarker of inflammation) as
immediate and short-term treatment targets.
Normalisation of faecal calprotectin is included
as an intermediate target, and endoscopic
healing, absence of disability and normalised
health-related quality of life (HR-QoL) as long-
term targets [15]. Rectal bleeding, bowel
urgency and increased stool frequency are
important symptoms to target in UC, and
abdominal pain and increased stool frequency
are key symptoms in CD [15-17]. To optimise
therapeutic management for patients with UC
and CD, and to inform decision-makers, it is
important to understand patient characteristics,
treatment patterns, healthcare resource use and
costs associated with IBD. This study aimed to
estimate the epidemiology of UC and CD in a
real-world setting in Italy (by proxying preva-
lence and incidence), and to describe demo-
graphic characteristics of patients with these
conditions, as well as the treatment manage-
ment of patients with UC and CD including
patterns of persistence and switch, associated
healthcare resource use and direct costs covered
by the Italian National Health System (INHS).

METHODS

Study Design, Data Sources
and Population

A retrospective observational study using sec-
ondary data collected from administrative
databases from eight Local Health Units (LHUs),
covering health-assisted individuals (beneficia-
ries). Administrative databases among the INHS
contain stored data for the reimbursement of
healthcare services.

In Italy, healthcare is provided to all citizens
and residents by a mixed public-private system.
The public system is administered on a regional
basis, each region is divided into LHUs [18]—
administrative bodies that are responsible for
delivering health services in the broader com-
munity. These services include hospitalisations
and outpatient specialist visits/diagnostic tests
provided by the public hospitals (hospital cen-
tres or university hospitals) or by contracted
private hospitals, reimbursed by their respective
LHUs. For this study, the respective LHUs were
selected by geographical distribution, data
completeness and high-quality linked datasets.

Pre-existing anonymous univocal numeric
codes associated with each patient enabled the
electronic linkage of all the patients’ records
across five databases (Table S1). The integration
of all administrative datasets allowed one to
represent the patient’s entire clinical history.

Adult patients (> 18 years of age) within the
INHS with a diagnosis of UC or CD between
January 2013 and December 2020 (inclusion/
enrolment period) were included. The diagnosis
of UC or CD was identified by the presence of at
least one record of hospitalisation (inpatient
setting) that included a discharge diagnosis at
any level of UC (International Classification of
Diseases, Ninth Revision, Clinical Modification
[ICD-9-CM] code 556.x) or CD (ICD-9-CM code
555.x) [19], or an exemption code (009.556 or
009.555, specific for UC and CD, respectively)
(outpatient setting) from the INHS indicating a
diagnosis of one of these chronic diseases.

The retrospective analysis of administrative
databases involved secondary data extraction,
and local ethics committees of each of the
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participating LHUs approved the study as per
Agenzia Italiana del Farmaco (AIFA) guidelines
and Italian law. Details of the local ethics
committee including name, protocol code and
date of protocol approval are as follows:
“Comitato etico interprovinciale Area 1”, Pro-
tocol 68/CE/20, approval date 3/12/2020;
“Comitato Indipendente di Etica Medica”, Pro-
tocol 48,148, approval date 28/05/2021;
“Comitato etico interprovinciale Area 1”, Pro-
tocol 10/CE/22, approval date 31/01/2022;
“Comitato Etico Lazio 27, Protocol
0031401/2022, approval date 09/02/2022;
“Comitato Indipendente di Etica Medica”, Pro-
tocol 48,144, approval date 28/05/2021;
“Comitato Etico per la Sperimentazione Clinica
della provincia di Venezia e IRCCS S. Camillo”,
Protocol 1405/AULSS 3 Mestre, approval date
26/10/2021; “Comitato Etico Regionale del-
I'Umbria”, Protocol 19,414/20/ON, approval
date 27/10/2021; “Comitato Etico Interazien-
dale A.O. SS. Antonio e Biagio e Cesare Arrigo —
Alessandria”, Protocol AsIVC.FarmT.21.02,
approval date 16/12/2021. The study was con-
ducted in compliance with ethical principles
based on the Declaration of Helsinki and con-
sistent with Good Pharmacoepidemiology
Practices and applicable laws and regulations of
Italy. All patient data collected were anon-
ymised to ensure confidentiality and privacy.
The anonymous univocal numeric code ensured
total compliance with the European General
Data Protection Regulation (GDPR) (2016/679).
The results are exclusively in aggregated form
and not attributable to a single institution,
department, doctor, individual or individual
prescribing behaviours. On the basis of the Data
Privacy Guarantor Authority (General Authori-
sation for personal data treatment for scientific
research purposes — n.9/2014), informed con-
sent was not required, as its collection would be
impossible for organisational reasons.

The index date for the analysis was defined
as the first diagnosis of UC or CD (first hospi-
talisation or exemption code) during the
inclusion period. Data were also collected for a
characterisation period, defined as at least a
1-year period prior to the index date, and for a
follow-up period of at least 1 year, defined as the
period of observation from the index date until

the end of the study or until death. Therefore,
the overall period of data collection in the study
ranged from January 2012 to December 2021.
Patients who were transferred to a different LHU
during the study period were excluded. In
addition, a minimum characterisation and fol-
low-up period of 1year was required for
inclusion.

Study Outcomes

Study outcomes included (i) proxy of preva-
lence and incidence of UC and CD at index
date; (ii) baseline demographic at index date;
(iii) treatment patterns at index date (index
treatment) and during follow-up; and (iv)
healthcare resource use and associated direct
costs for the INHS during follow-up.

For all patients included in the study, gender
and age were recorded at inclusion. Comor-
bidities at baseline were evaluated using the
Charlson Comorbidity Index (CCI) [20],
assigning a score to each comorbidity category
(assessed during the previous 12 months, by
evaluating drug treatment and hospitalisa-
tions). The index score represents the sum of
the weights for all identified conditions.

The demographic features were collected at
baseline and during the characterisation period
according to hospital admissions and prescribed
drugs at least 1year prior to the index date.
Comorbidity definitions based on Vadstrup
et al. (2020) [21] are included in Table S2.

Treatments included in the analysis were
categorised as (i) conventional treatments (me-
salazine and topical corticosteroids;
immunomodulators and systemic corticos-
teroids); and (ii) biologic treatments. Details of
treatments included in each category are pro-
vided in Table S3.

With respect to treatment patterns, the fol-
lowing definitions were used:

e Switch: During the follow-up period a differ-
ent drug was prescribed other than that
administered at the index date.

e Discontinuation: Index treatment was
stopped, and no other drug was prescribed
for the condition during the follow-up
period, or a switch was made.
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e Persistence: No treatment change (switch or
discontinuation) occurred by the end of the
follow-up period (last trimester).

e Add-on: In addition to the index treatment,
another drug was also prescribed before the
end of the follow-up period.

e Dose escalation/de-escalation: Two consecu-
tive prescriptions with an average weekly
dose 30% [22] greater or lower than the
initial average weekly maintenance dose
(post-induction  phase) for  biologic
treatments.

e Duration of treatment: The time between the
first prescription for the index treatment and
either the end of the index treatment or the
end of follow-up, whichever was earliest.

Regarding healthcare resource use and costs,
overall direct medical costs in euro (€) were
derived from resource-use data for drug treat-
ments, hospitalisation and outpatient spe-
cialised services, and calculated on the basis of
the price reimbursed by the INHS in the year
they occurred. Cost values more than three
standard deviation (SD) points from the mean
were excluded as potential outliers.

Analysis

Study variables were summarised descriptively,
which was considered appropriate for the ret-
rospective longitudinal study design. A sensi-
tivity analysis on incidence rates for the
respective IBDs was performed, excluding
years 2013, 2014 and 2017, which were affected
by an overestimation of patients due to
administrative reasons. Analyses were also con-
ducted for patients with UC and for those with
CD stratified and allocated to subgroups based
on IBD drug treatment at baseline. Multivariate
regression models were used to evaluate pre-
dictors of persistence to biologic first (index)
treatment and switch to another biologic
among the baseline variables, by controlling
any variables evaluated at baseline. Thus, the
association of treatment switch and baseline
variables was evaluated by a Cox regression
multivariate approach (reported as odds ratio
[OR]; 95% confidence interval [CI]) considering
the following covariates: index treatment, age

at index date, gender, CCI, and comorbidities
assessed at baseline (hypertension, dyslipi-
daemia, diabetes, chronic obstructive pul-
monary disease, depression, cerebrovascular
diseases, ankylosing spondylitis, psoriasis, pso-
riatic arthritis, rheumatoid arthritis, systemic
lupus erythematosus). A Pvalue of less than
0.05 was considered statistically significant.

RESULTS

Overall Cohorts of Patients with UC
and CD

Proxy for Prevalence and Incidence of IBD
and Baseline Demographic Characteristics
Among the total population of 3.8 million INHS
beneficiaries in the catchment area of the eight
[talian LHUs, 9255 adults with a diagnosis of
UC and 4747 adults with CD met the inclusion
criteria of the study.

The analysis showed that the prevalence of
UC, calculated for 31 December 2020, was 269.4
per 100,000 beneficiaries (302.1 for men and
238.4 for women) and for CD it was 141.3 per
100,000 beneficiaries (151.9 and 131.2, respec-
tively, for men and women).

The estimated average incidence of UC,
based on the overall inclusion criteria, for the
period 2018 to 2020 was 20.2 per 100,000 ben-
eficiaries and ranged between 11.1 and 25.0 per
100,000 beneficiaries.

The estimated average incidence of CD,
based on the overall inclusion criteria, for the
period 2018 to 2020 was 11.5 per 100,000 ben-
eficiaries and ranged between 5.7 and 14.9 per
100,000 beneficiaries.

Considering baseline demographics charac-
teristics of patients with UC, the mean (SD) age
at inclusion (index date) was 54.0 (18.4) years,
55.1% were male, and the mean (SD) CCI was
0.6 (1.1) with a median (interquartile range
[IQR]) value of 0.0 (0.0-1.0). Patients with CD
were numerically younger (48.6 years; SD 18.1)
and more evenly split between genders (52.2%
male) than those with UC, although the CCI
was similar between these IBD cohorts (Table 1).
During the characterisation period, the most
common comorbidities observed for patients
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Table 1 Patient demographic and clinical characteristics

Parameter

Condition

Ulcerative
colitis (UC)

Crohn’s
disease (CD)

Number of patients

Age (years) at index date,
mean (SD)

Age (years) at index date,
median (IQR)

Male gender, %

Duration of disease from
diagnosis to index date,
mean number of years
(SD)

Duration of disease from
diagnosis to index date,
median number of years
(IQR)

Charlson Comorbidity
Index, mean (SD)

Charlson Comorbidity
Index, median (IQR)

9255
54.0 (18.4)

54.0
(40.0-68.0)

55.1
2.0 (44)

0 (0-1)

0.6 (1.1)

0.0 (0.0-1.0)

Most common comorbidities®, %

Hypertension
COPD
Dyslipidaemia
Diabetes
Depression

Cerebrovascular disease

36.6
19.6
17.5
9.9
9.5
6.7

Treatment prior to enrolmentb, %

Conventional treatments

Mesalazine and topical

corticosteroids

Immunomodulators
and systemic

corticosteroids
Biologics

Received > 1 treatment

67.4

432

2.1
78.7

4747
48.6 (18.1)

47.0
(34.0-62.0)

52.2
15 (3.5)

0.5 (1.0)

0.0 (0.0-1.0)

29.0
18.6
12.1
6.3
9.9
42

61.1

477

5.1
759

Table 1 continued

Parameter Condition

Crohn’s
disease (CD)

Ulcerative
colitis (UC)

Hospitalisation prior to enrolment®, %

Digestive system 17.9 25.0
Circulatory system 7.8 4.9
Musculoskeletal system 6.0 6.1
and connective tissue

Respiratory system 3.7 2.5
Nervous system 3.6 2.5
Kidney and urinary tract 3.1 32
Hepatobiliary system 3.0 3.0
and pancreas

Skin, subcutaneous tissue 2.3 2.3
and breast

Pregnancy, childbirth 23 2.8
and puerperium

Female reproductive 1.8 2.1

system

COPD chronic obstructive pulmonary disease, JQR
interquartile range, SD standard deviation

*Reported in > 5% of patients with UC and/or CD
bDuring the characterisation period; treatments not
mutually exclusive

“Most frequent reasons for hospitalisation reported in
> 2% of patients with UC and/or CD during the char-
acterisation period

with UC and CD were hypertension (36.6% and
29.0%, respectively), chronic obstructive pul-
monary disease (19.6% and 18.6%, respectively)
and dyslipidaemia (17.5% and 12.1%, respec-
tively) (Table 1).

Treatment Patterns

Prior to enrolment (i.e. during the characteri-
sation period), more than three-quarters of
patients with UC (78.7%) and CD (75.9%) were
prescribed at least one IBD-related drug
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(Table 1). The most frequently prescribed drug
category was conventional treatments: mesala-
zine and topical corticosteroids prescribed to
patients with UC (67.4%) and CD (61.1%) and
immunomodulators and systemic corticos-
teroids prescribed to 43.2% of patients with UC
and 47.7% of patients with CD. At baseline,
biologic treatments were prescribed to 2.1% and
5.1% of patients with UC and patients with CD
respectively. During this period, 17.9% of
patients with UC and 25.0% of those with CD
had hospitalisation(s) related to the gastroin-
testinal tract/digestive system (Table 1).

During a mean follow-up (observation) per-
iod of 5.1years (SD 2.6), the proportion of
patients with UC who were prescribed drug
treatment with at least one therapeutic agent
increased to 89.3%, including 10.4% who were
prescribed at least one biologic treatment.
Mesalazine and topical corticosteroids were
prescribed most frequently (80.7%) followed by
immunomodulators and systemic corticos-
teroids (59.3%) (Fig. 1).

Similarly, over a mean follow-up period of
5.3 years (SD 2.6), 88.9% of patients with CD
were prescribed one or more IBD-related drug
treatments, and the proportion of patients

100

9.
90 89.3 88.9

80.7
80

76.3
70
60
50

40

Percentage of patients (%)

30

20

Mesalamines and
topical
corticosteroids

Any IBD treatment

Immunomodulators
and systemic
costicosteroids

prescribed at least one biologic treatment
reached 19.7%. Mesalazine and topical corti-
costeroids were prescribed most frequently
(76.3%) followed by immunomodulators and
systemic corticosteroids (63.3%) (Fig. 1).
Details regarding persistence, discontinua-
tion, add-on and switch among patients with
IBD receiving first (index) treatment with each
of the three previously described drug categories
are provided in Table 2. More than half of
patients with UC and almost half of those with
CD were persistent with index treatment com-
prising mesalazine and topical corticosteroids
and with biologic index treatment during the
follow-up period. Fewer than one-quarter of
patients with IBD were persistent with
immunomodulators as index treatment.
Among the 967 patients (10.4%) with UC
who were prescribed a biologic treatment dur-
ing the follow-up period, adalimumab (38.2%)
and infliximab (31.6%) were most prescribed,
followed by vedolizumab (14.1%), golimumab
(12.8%) and ustekinumab (3.3%). These agents
were available in Italy throughout the study
follow-up period, aside from vedolizumab,
which was first approved for medical use in
May 2014 in the European Union. Tofacitinib

63.3
m Ulcerative colitis (n = 9255)
Crohn's disease (n = 4747)

19.7
10.4 10.7 111
Biologics Untreated

Fig. 1 Treatment during follow-up period. IBD inflammatory bowel disease
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was not included in this analysis as it was only
reimbursed in Italy from December 2020 and at
the time of enrolment fewer than 10 patients
were identified receiving tofacitinib treatment.

For the 937 biologic-treated patients (19.7%)
with CD, the most prescribed biologic during
follow-up was adalimumab (62.3%), followed
by infliximab (26.7%), vedolizumab (7.0%) and
ustekinumab (3.9%).

Evaluation of treatment patterns for each
biologic treatment showed that 16.2-25.2% of
patients with UC who were prescribed a biologic
were switched to another biologic treatment
(Table 3). Among biologic treatments, the mean
duration to switch (period between the first
(index) biologic prescription and the switch to a
different biologic treatment) ranged from 15.0
to 26.6 months. These results exclude ustek-
inumab, as only 32 patients received this bio-
logic as an index drug. Regarding predictors of
switching to another biologic, by controlling
baseline variables assessed in the current anal-
ysis, index treatment with infliximab versus
adalimumab was the only significant baseline
variable associated with a significantly
increased risk to switch (OR 1.82; 95% CI
1.01-3.30; P < 0.05) (Fig. S1). Ustekinumab was
not included in these results as fewer than four
patients were observed switching. Persistence to
biologic index medication ranged from 60.8%
to 68.5%, and dose escalation was reported in
6.3-38.5% of patients with UC (including
ustekinumab). No baseline variables were iden-
tified as predictors of biologic treatment persis-
tence (Fig. S2). Dose escalation was most likely
with adalimumab (38.5% of patients), inflix-
imab (30.1%) and vedolizumab (26.5%), and
least likely with golimumab (14.5%) and
ustekinumab (6.3%) (Table 3).

Switch from biologic index medication to
another biologic during the follow-up period
occurred in 13.6-23.6% of patients with CD.
Among baseline variables, the CCI and presence
of hypertension were significant predictors of
switching to another biologic (OR 1.29, 95% CI
1.01-1.66 and OR 1.63, 95%CI 1.02-2.60;
P < 0.05) while the presence of dyslipidaemia
significantly decreased the risk to switch (OR
0.39; 95% CI 0.16-0.93; P < 0.05) (excluding
ustekinumab because of very low patient

numbers) (Table 3 and Fig. S1). Persistence to
biologic index medication ranged from 65.2%
to 78.1%, dyslipidaemia and psoriatic arthritis
were significant predictors of treatment persis-
tence (OR 2.41, 95% CI 1.02-5.73 and OR 0.25,
95% CI 0.08-0.80; P < 0.05) (Fig.S2). Dose
escalation occurred in 18.9-46.6% of patients
with CD (including ustekinumab). Dose escala-
tion was most likely with adalimumab (46.6%
of patients), followed by infliximab (26.4%) and
vedolizumab (25.8%) and was least likely with
ustekinumab (18.9%) (Table 3).

Healthcare Resource Use and Direct Costs

Healthcare resource consumption generally
decreased during the follow-up period in both
IBD cohorts, even though patients who died
and outlier values were excluded. Patient num-
bers were further reduced after the first year
because not all patients were followed up
beyond the first year (Table 4), which may have
affected results. Overall, during the entire fol-
low-up period and for all 9157 patients with
UC, the mean (SD) annual number of prescrip-
tions/drugs was 15.5 (16.8), mean (SD) annual
number of hospitalisations was 1.3 (15.3), and
mean (SD) annual number of outpatient spe-
cialist services was 5.4 (8.8). Results were gen-
erally similar for patients with CD (Table 4).

The mean/median annual total direct cost
per patient with UC was €7678/€1627 and that
with €6925/€1991 was CD. The median costs for
drugs and hospitalisations accounted for
34-44% and 22-28% of annual total costs per
patient, respectively (Fig. 2).

DISCUSSION

This observational study, conducted in Italy
from 2013 to 2020, provides real-world data on
the proxy of prevalence/incidence, patient
characteristics, treatment patterns, healthcare
resource use and healthcare direct costs for
patients with UC and CD in Italy.

The overall prevalence of UC (269.4 per
100,000 beneficiaries [approx. 0.27%]) and CD
(141.3 per 100,000 beneficiaries [approx.
0.14%]) observed on 31 December 2020 in our

A\ Adis



2291

Adv Ther (2024) 41:2282-2298

potad dn-mofjoj auow-zT jo syauowr ¢ se[ a3 Surmp d130[o1q xopur dywads ay3 103 uondrsaid suo 1ses 1y,

pouad dn-mofjoy auowr-z| jo syauour ¢ ase[ oya Surmp d13ojorq Aue 103 wonduosaid suo asea] W,

sat10801ed JoYa0 10 Ueyy uondnimiur pue 2oudisisiod, sa110891€d J0J Jomo[ seam siuoned d[qen[eAd Jo Ioquinp],

(dnox3 ur syusned jo yoquinu [fews £194) £oeand eiep 105 parrodar sou yp; 93uer srenbisur iy

(€¥1-T'L)
9°¢I/8ST Ive 6'SL 18 ¥S 6TI/0°TT 9¢l 99 qEUWnZIOpIA
0/6'81 6'1¢ '8 €18 (43 AN AN LE  qeUnuRRISn)
(78¢-T6)
8¥1/%'9¢C 8%¢ <9 (s 0¢¢ 6'61/T°SC 9'¢t 0S¢ qewxIgu]
6'LT/99% 8'¢T YL 99L %S (6%¥%LI) 8T/L€E €81 ¥85  qewmnuiepy
3SBISIP S UYOID)
(L61-L9)
TEL/S9C SI¢ $'89 6'SL 80T STI/0°ST 91 9¢T  qewnzZiopaA
¥'6/¢9 €ee L99 80L ¥ AN AN ¢ qeunuryais)
(€'87-09)
LYT/T0€ T6¢ 809 |72 98¢ THI/T0C TSt 90¢ qewixIgu]
(892-1'4)
1'99/S%1 6'LE 129 9IL 911 I'¢1/6'81 0t YCIT  qewnuion
(€6€-L8)
¥'LT/5°8¢ 0ce 029 8L e L61/99¢ L1T 69¢ qewnuiepy
STIT[OD JATIBIII[)
(s3uaned jo (s3uaned jo (sauanyed Sswoned (401 (syuanyed syuoned
05) uone[edss o) uonedtpaw  (syuwaned jo o) Jo %) a?ﬁow« Aue) J[qenesd  uerpaw/(syauowr) jo o) drdojorq  d[qen[esd
-9p /UonIeedsd xoput _d130]01q Xapur judunrean srdojoiq Jo -ou Yoams JUIIIPIP jo
aso( 01 uondnixuy 031 UNSISIOJ 03 DUIASISIFJ  IDUNSISIJ 03 UOHEIND UBIA 01 U2)IMG ‘OU YIIIMG JIS0o[oIq ISII]

audunean diojoiq yoes jo uonduosaxd 1s1yy 10 suroned Jusunesry € Jqer,

I\ Adis



Adv Ther (2024) 41:2282-2298

2292

uonerap prepuels (7g 98uer aynrenbioiur yoy

(02-0°T) 0°€
(00-0°0) 0°0
(061-0%) 011

(0L-0'T) 0°€
(0°0—0°0) 0°0
(061-0%) O'T1

(08-01) 0%
(01-00) 0T
(0TZ-09) 0°€T

(I'L-ST) 9°€
(90-0°0) T0
(861-7¢) 911

(JOI) uerpow ‘(suondrosaid)

$201A10s eads auonedinQ

(YOI) uerpaw suomesieirdsop]
(JOI) uerpaw ‘suondrsaid/s3nig
(@s) ueaw ‘(suonduosaid)

(€L) 6% (TL) Ts (TL) 8¢ (¢8) 96 $91A19s [edads juanedinQ

(£0) To (£0) €0 (1) 80 (co1) T'1 (as) uesw ‘suonesieadsopy

(TT1) o€t (021) ¥¢1 (¢z1) T8s1 (T°ST) %1 (@s) weaw ‘suonduosard/s3nig
9SEISTP § UY0I1))
(BILE = ) xeak pryy, (081% = %) 1ea4 puoddg (819% = ) xeaf 3su1gy (L¥L¥% = u) dn-mojjoy [[ex2AQ uvondusa(q

(401)

(04-0'1) 0°€ (0£-01) 0°€ (02-01) 0°€ (89-%1) ¥'¢ uerpaw ‘(suondidsard) sadiares [erads yuaneding

(00-00) 0°0 (00-00) 00 (0'1-00) 0°0 (0-00) 70 (J4OI) uerpaw ‘suonesieidso

(0'81-0°S) O'TT (061-0°S) O'TT (072-09) 0°¢T (S0T-8°¢) 611 (4O1) uerpawr ‘suondudsaid/s3ni

(L) 8% (L) 6% (9°2) %S (88) ¢ (Qs) urow (suondrsoid) sod1a1as [erdads Jusneding

(9°0) T0 (£0) 0 (01) 90 (€s1) €1 (as) uesw ‘suonesieadsop]

(021) ¥€1 (rer) g€t (L) st (891) SsT (as) uesw ‘suondudsaid/sdnig
SIA[OD JAIRIN[N)

(9sTL = u) (9%08 = =) (S168 = %) (5526 = #)

Teaf paryy, Ieaf puoddg xeaf Isargy dn-mojjoy JrexasQ uvondusa(q

porad dn-morjoy a3 Surmp jusned 10d 9sn 95IM0sOI 21LIYI[EIY [eNUUE (UOMEIAIP PIEpUEIS) UBDA ¥ J[qE],

A\ Adis



Adv Ther (2024) 41:2282-2298

2293

study was generally in line with, albeit numer-
ically higher than, previously reported data
from 1 January 2019 in Italy [4]. In that study,
which used real-world data from Milan in
northern Italy to project results for the Italian
population, the expected number of patients
with prevalent IBD was 264.0 per 100,000,
which included 164.3 and 99.8 per 100,000 for
UC and CD, respectively. However, the data
from northern Italy showed an age-standardised
prevalence rate of 442.7 per 100,000 for IBD,
which included 272.9 and 169.8 per 100,000 for

9000

8000 Total: €7.678

431
7000
6000

5000
5516

Euros (€)

4000
3000
2000

1000 1731

Ulcerative colitis
(n=9157)

UC and CD, respectively [4], and these findings
were not substantially different from results of
our study. Crocetti et al. (2021) [4] also showed
incidence rates of UC (9.3 per 100,000) and CD
(15.6 per 100,000), which were numerically
lower than our findings.

Considering the baseline characteristics of
the included subjects, the mean age of patients
with UC and CD in our analysis at the index
date was 54.0 and 48.6 years, respectively. This
patient population was somewhat older than
expected (e.g. compared with the previously

Total: €6.925
476
4523 m Outpatient special services
Hospitalisations
m Drugs
1926

Crohn's disease
(n=4691)

Ulcerative Colitis

Crohn’s Disease

n

Drug costs (Euro)

Hospitalisation costs (Euro)

Outpatient special services costs (Euro)

Total costs (Euro)

(273.10-1566.56)

(0.00-1521.52)

(718.71-4297.64)

9157 4691

712.43 676.92
(198.40-1931.53)
366.4 569.49

(0.00~1860.96)

192.8 228.48
(70.71-430.13) (84.78-479.50)
1626.55 1991.36

(805.06-5235.70)

Fig. 2 Mean annual direct healthcare costs per patient during follow-up (outliers excluded). Data are median (interquartile

range)
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mentioned study from northern Italy) and this
figure could be associated with the adopted
definition of UC or CD diagnosis: date of the
first hospitalisation or exemption in the data
sources might be subsequent to the effective
date of disease onset. The older age of included
patients also may explain, to some extent, the
relatively high rate of comorbidities observed in
our study.

While most patients (approx. 89%) received
IBD-related treatment during the follow-up
period, the proportion of patients receiving
biologic agents was relatively low (approx. 10%
for UC and approx. 20% for CD). Similar find-
ings were reported in an observational study in
an Italian population, which found that 28.6%
of patients diagnosed with UC or CD met the
eligibility criteria for biologic therapies but were
not receiving a biologic treatment [23]. This
suggests there may be room for improvement in
optimising therapy, enhancing HR-QoL and
potentially reducing hospitalisations for these
patients. Ustekinumab was the least prescribed
biologic at follow-up, representing approxi-
mately 3% of patients for both CD and UC. In
contrast, a multicentre Italian study by Ferretti
et al. (2022) [24] reported that 9% of patients
with CD and UC were receiving ustekinumab.
This difference could be due to ustekinumab
not being introduced in Italy until September
2019 (i.e. towards the end of our observation
period), and is generally prescribed as second-
line treatment (our study identified the first
biologic prescribed). Regarding switch data, the
number of patients receiving ustekinumab dur-
ing the follow-up could increase, since some
patients switched from anti-TNF to ustek-
inumab during the follow-up period.

During the study period, approximately half
of patients with IBD were persistent with bio-
logic treatments, and/or conventional treat-
ments such as mesalazine and topical
corticosteroids, despite mesalazine not being
recommended as appropriate treatment for CD
since 2007 [25]. Less than one-quarter of
patients with IBD were persistent with
immunomodulators and systemic corticos-
teroids. Predictors of persistence to biologic
index treatment among baseline variables for
CD were dyslipidaemia and psoriatic arthritis,

while no significant predictors were identified
for UC. Index treatment with infliximab (UC),
CCI and hypertension (CD) were associated
with switch to another biologic. Studies by Jung
et al. (2020) [26] and Chen et al. (2019) [27]
previously investigated predictors of non-per-
sistence and switch, baseline variables consid-
ered differed from those included in our study,
apart from index biologic and gender. Both
studies reported steroid use at biologic initia-
tion and was significantly associated with
increased risk of non-persistence and switch in
both UC and CD. Similarly, Chen et al. (2019)
[27] also reported steroid treatment as a signif-
icant predictor of non-persistence in IBD. Jung
et al. (2020) [26] and Chen et al. (2019) [27]
reported significant impacts on switch (being
male, adalimumab user over infliximab user)
and non-persistence (being male, golimumab
user over infliximab user) in IBD. Being male
was significantly associated with increased risk
of switch in UC and decreased risk of non-per-
sistence CD [26]. Conversely, Chen et al. (2019)
[27] reported being female was significantly
associated with increased risk of non-persis-
tence in IBD. Variability between these findings
and our study could be explained by the dif-
ferences in baseline variables considered. Dose
escalation of biologic treatments was also
undertaken for a substantial proportion of
patients with UC and CD.

In this study, during the first year of follow-
up, the mean annual direct costs per patient
were €7678 up to €4298 for patients with UC
(median €1627 [IQR 719-4298]) and €6925 up
to €5236 for those with CD (median €1991 [IQR
805-5236]), with most of the cost (approx.
65-70%) attributed to hospitalisations. Burisch
et al. (2020) [28] reported an increase in costs
for biologics and a decrease in costs associated
with conventional medications, hospitalisa-
tions and surgeries over a S-year follow-up per-
iod from diagnosis in a European population.
Hospitalisation and diagnostic procedures
accounted for more than 50% of costs during
the first year and thereafter biologic therapy
steadily increased, accounting for more than
70% of costs for CD and 48% for UC by year 5.
These findings align with our results. Further-
more, the mean yearly cost of biologic therapy
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was higher in patients with CD (€1782) than in
patients with UC (€286). Notably, costs incurred
by comorbidities and unrelated to IBD were
excluded from the analysis while our study
included all costs in the analysis, which could
explain differences observed between the two
analyses.

An important strength of this study is that it
provides real-world data on the patient charac-
teristics and treatment patterns specifically in
the Italian healthcare setting. In contrast to
randomised controlled trials that provide results
limited to the experimental conditions, real-
world studies offer evidence on daily clinical
practice.

Nevertheless, retrospective analyses based on
administrative claims data provide limited or no
clinical information on comorbidities, disease
severity/status and other confounders that may
have influenced results. The study did not cap-
ture data on the efficacy and tolerability profile
of treatments prescribed. The selection of a
defined study period, the historical data avail-
ability among LHUs databases and the proxy
used for patient identification (hospitalisation
or exemption code) could have influenced
patient selection by including older patients
into the analysis, not necessarily at the first
disease onset and excluding outpatients who
have not received an exemption code specific
for IBD, thus limiting the identification of
potential candidates. Estimates for the inci-
dence of UC and CD for certain years were
probably overestimated as a result of the update
procedures for exemption databases included in
the present analysis. In addition, the study was
not designed to assess the cause and effect of
prescribing decisions. For example, the reasons
for dose escalation or de-escalation were not
captured in the databases. In the stratification
analyses, some of the subgroups had a small
sample size. Although results may be represen-
tative of the overall population in Italy, there
may be a need for further validation of results
that include patient data from additional LHUs.

CONCLUSION

This study provides real-world data on the epi-
demiology (proxy of prevalence and incidence),
patient characteristics, treatment patterns,
healthcare resource use and costs for patients
with UC and CD in Italy. Results show that, in
recent years, most patients received IBD-related
treatments, with a low proportion of patients
receiving biologic treatments. This analysis may
help to optimise therapy for patients with UC
and CD and provide relevant clinical practice
data to inform decision-makers.
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