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Background/aims: This analysis estimated the number of inflammatory bowel disease (IBD) patients pre-
senting criteria of eligibility for biological therapies in an Italian real-world setting.
Methods: An observational analysis was performed on administrative databases of a sample of Local
Health Units, covering 11.3% of the national population. Adult IBD patients (CD or UC) from 2010 to the
end of data availability were included. Eligibility criteria for biologics were the following: Criterion A,
steroid-refractory active disease; Criterion B, steroid-dependent patients; Criterion C, intolerance or con-
traindication to conventional therapies; Criterion D, severe relapsing disease; Criterion E (CD only), highly
active CD disease and poor prognosis.
Results: Of 26,781 IBD patient identified, 18,264 (68.2%) were treated: 3,125 (11.7%) with biologics and
15,139 (56.5%) non-biotreated. Among non-biotreated, 7,651 (28.6%) met at least one eligibility criterion
for biologics, with criterion B (steroid-dependence) and criterion D (relapse) as the most represented
(58-27% and 56-76%, respectively). Data reportioned to the Italian population estimated 67,635 patients
as potentially eligible for biologics.
Conclusions: This real-world analysis showed a trend towards undertreatment with biologics in IBD pa-
tients with 28.6% being potentially eligible, suggesting that an unmet medical need still exists among the
Italian general clinical practice for IBD management.

© 2023 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.
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1. Introduction part of the GI tract [2]. Both UC and CD are characterized by re-

lapsing chronic intestinal inflammation and represent debilitating

Inflammatory bowel diseases (IBD) are chronic and life-long
diseases characterized by inflammation in the gastrointestinal tract
(GI) [1]. IBD includes ulcerative colitis (UC) and Crohn’s disease
(CD), which are discernible by their location and nature of inflam-
mation. UC and CD are two different diseases, and “IBD” represents
an umbrella term for the two chronic conditions. UC affects the
colonic mucosa, while CD can affect the entire thickness of any
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conditions without a definitive cure. As of 2017, 6.8 million IBD
cases were reported globally, increasing age-standardized preva-
lence rates from 79.5 per 100,000 in 1990 to 84.3 per 100,000 pop-
ulation in 2017 [3]. In Europe, the prevalence for CD and UC ranges
from 6.76 to 135.6 per 100,000 and 21.10-198 per 100,000, respec-
tively [4]. Across 1990-2016, the prevalence for CD among the Ital-
ian population was estimated as 6.76-25/100,000, and UC as 21.10-
44.30/100,000 [4]. These diseases mainly affect young-adult popu-
lation ranging 15-40 years [5]. In particular, UC shows the highest
incidence between 20 and 40 years, while Crohn’s disease in the
age range 15-35 years [5]. Similarly, to most chronic diseases, IBD
results in a significant reduction in the quality of life [6], while
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representing a high consumption of healthcare resources, in terms
of recurrence to medications and hospitalizations [7,8].

IBD therapeutic options comprise conventional medications
(including aminosalicylates, corticosteroids, and immunomodula-
tors), and biologics, i.e. monoclonal antibodies against tumor
necrosis factor-o [anti-TNFe, namely infliximab, adalimumab, goli-
mumab (approved by EMA only for UC) and certolizumab pegol
(not approved by EMA for IBD treatment)] and against integrins
(vedolizumab) or interleukins (ustekinumab) [9-11]. In the last few
years also small molecules (Janus kinase inhibitors or Sphingosine
phosphate 1 receptor modulators) have been licensed for the treat-
ment of UC. In fact, the recent Italian guidelines stated by the Ital-
ian Group for the Study of Inflammatory Bowel Disease (IG-IBD)
recommend using any of the biologics currently available or to-
facitinib to induce remission of moderate to severe UC that is re-
fractory to conventional therapy in adults who are naive to bio-
logics [9-11]. To reduce the risk of complications and improve pa-
tient quality of life, the IBD management has a primary goal the
induction and maintenance of symptoms and endoscopic remis-
sion [12,13], and to reduce the need for long-term corticosteroids
treatment, which are generally used in the first instance for both
moderate-to-severe UC and CD [14]. The advent of biologics, firstly
introduced in late 90 s, has transformed the management of IBD
with enhanced early and deep responses to treatment, allowing the
reduction of hospitalizations, and the need for surgery [15]. De-
spite their availability, it has been claimed that among UC patients,
surgery is still required for 20%—30% of patients during their life
[15,16], and only 13% of patients use biologic agent [17]. This un-
deruse of biologics among IBD patients could be possibly related to
the lack of real-world evidence in support of early biologic treat-
ment. In this setting, evidence from the routine clinical practice
could suggest opportunities for improving the therapeutic manage-
ment of IBD patients.

Thus, the aim of the present analysis was to estimate the num-
ber of IBD patients with CD or UC diagnosis, their treatment pat-
tern and to identify those potentially eligible to biological thera-
pies, in a large Italian real-world setting.

2. Material and methods
2.1. Data source

In this retrospective observational study, data were collected
from Italian Healthcare Departments’ administrative databases, for
a sample representing around 11.3% of the entire national popula-
tion. Data were then re-proportioned to the Italian population.

The following databases were used: i) demographic database,
which consists of all patient demographic data, such as gender, age
and death; ii) pharmaceuticals database, that supplies information
on medicinal products reimbursed by the INHS as the Anatomi-
cal Therapeutic Chemical (ATC) code, number of packages, num-
ber of units per package, unit cost per package, and prescription
date; iii) hospitalization database, which encloses all hospitaliza-
tions data for patients in analysis, such as the discharge diag-
nosis codes classified according to the International Classification
of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM), Di-
agnosis Related Group (DRG) and DRG related charge (provided
by the Italian Health System); iv) outpatient specialist services
database, which incorporates all information about visits and di-
agnostic tests for patients under analysis (date and type of pre-
scription, description activity and laboratory test or specialist visit
charge); v) payment exemption database, which contains data of
the exemption codes that allow to avoid the contribution charge
for services/treatments when specific diseases are diagnosed.

An anonymous univocal numeric code was assigned to each
study subject to guarantee patients’ privacy, in full conformity
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with the European General Data Protection Regulation (GDPR)
(2016/679). The patient code in each database permitted the elec-
tronic linkage among all databases. All the results coming out
from the analyses were produced as aggregated summaries, which
cannot assign, either directly or indirectly, to individual patients.
The study was conducted in accordance with the Declaration of
Helsinki and approved by the local Ethics Committees of the
Healthcare Departments involved.

2.2. Identification of study population and definition of treated and
untreated patients

Payments with IBD (CD or UC) diagnosed from 2010 to the
end of data availability (September 2019) were included. Diag-
noses were identified by the presence of at least one hospital-
ization with a primary or secondary diagnosis for UC or CD with
ICD-9-CM codes 556 or 556, respectively, and/or an active exemp-
tion code 009.556 (for UC) or 009.555 (for CD). The presence of
the disease exemption code was searched from 2000 to the end
of the study period. Patients were identified as treated or un-
treated based on the presence, or not, of at least one prescrip-
tion of the following medications indicated for IBD, during the
most recent years (September 2018-September 2019, drug utiliza-
tion period); in particular were defined bio-treated if presented at
least one prescription of biologicals [including adalimumab (ATC
code LO4AB04), golimumab (ATC code LO4ABO06), infliximab (ATC
code L04ABO02), certolizumab (ATC code LO4AB05) ustekinumab
(ATC code LO4ACO05), vedolizumab (ATC code L0O4AA33)]; non-bio-
treated if were prescribed with conventional medications such
as intestinal anti-inflammatory agents [including corticosteroids
acting locally (ATC code AO7EA),5-aminosalicylates and similar
agents (ATC code AO7EC)] or other drugs [methotrexate (ATC code
LO1BA01), cyclosporine (ATC code LO4ADO01), azathioprine (ATC
code LO4AXO01), mercaptopurine (ATC code LO1BB02), tofacitinib
(ATC code LO4AA29), tacrolimus (ATC code LO4ADO02), and sys-
temic corticosteroids (ATC code HO2, excluding beclomethasone
nasal spray)]. Patients were defined as never treated if they did
not present any IBD-related drug prescription during all available
periods. The index date was set as the last available date in the
database, and the evaluation of all variables was assessed by con-
sidering the period before the index date. The follow-up was all
the period of data availability after the index date. Patients who
died during follow-up were excluded from the analysis.

2.3. Definition of criteria of potential eligibility for biologicals and
characterization of untreated patients

In Table 1, the criteria applied to identify IBD patients poten-
tially eligible for biologicals have been reported. For patients un-
treated or non-bio-treated, five criteria have been identified and
applied by considering all available period: criterion A for the iden-
tification of patients with steroid-refractory active disease defined
in spite of an adequate dose and duration of prednisone (0.75-
1 mg/kg/day for at least 2 weeks) and identified by using as a
proxy the evaluation of patients who switched to intestinal anti-
inflammatory agents or other drugs (conventional drugs, no bi-
ologics) after 2 weeks therapy with prednisone or prednisolone
up to 0.75-1 mg/kg/day [11]; criterion B for the identification of
steroid-dependent patients [11] [by using as a proxy the evaluation
of systemic corticosteroids or budesonide for a period >3 months
without clinical relapse or relapse within 3 months after stopping
corticosteroids (see the criteria D for the definition of clinical re-
lapse); criterion C for the identification of patients with intolerance
or contraindication to conventional therapies [18] [by using as a
proxy the evaluation of effects associated with steroid treatment,
i.e. early effects, those associated with prolonged use (usually >12
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Table 1
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Criteria applied to identify IBD patients potentially eligible for biological therapies.

Criteria

Proxy

A. Patients with steroid-refractory active disease can be defined as
patients who have active disease despite prednisone up to
0.75 mg/kg/day for 2 weeks [11]

B. Patients steroid-dependent can be defined as patients with inability
to stop systemic steroids within 3 months or budesonide, without
clinical relapse or relapse within 3 months after steroid weaning [11]

C. Patients intolerance or contraindication to conventional therapies
can be defined as presence of adverse effects of steroids [18]

D. Patients with severe disease that have relapse could be defined by
use of high-dose corticosteroids or dose increase, gastrointestinal-related
hospitalization [19,20]

Additional criteria for CD

E. CD patients with highly active disease and poor prognosis can be
defined as patients with extensive disease, needing initial treatment
with steroids or with perianal disease at diagnosis [11,21]

- Switch to another drug different from biological agents (intestinal
anti-inflammatory agents or other drugs) after therapy with prednisone
(ATC AO7EA03, HO2ABO7) or prednisolone (ATC AO7EA01, HO2AB06) up
to 0.75 mg/kg/day for a period of 2 weeks

- Treatment with systemic corticosteroids (ATC HO2) or budesonide
(ATC AO7EAO06) for at least 3 months and without clinical relapse
(defined as criterion D), OR

- Relapse (defined as criterion D) within 3 months after stopping
systemic corticosteroids (ATC H02)

« Early effects: cosmetic effects [acne (ICD9 706.1), moon face (ICD9
759.89), edema (ICD9 782.3), skin striae (ICD9 701.3)] sleep and mood
disturbance (ICD9 780.50), dyspepsia (ICD9 536.8) or glucose intolerance
(ICD9 790.2), OR

- Effects associated with prolonged use [usually > 12 weeks]: posterior
subcapsular cataracts (ICD9 366), osteoporosis (ICD9 733.0), glaucoma
(ICD9 365.4), osteonecrosis of the femoral head (ICD9 733.4), myopathy
(ICD9 359.9), infection (ATC JO1), new onset diabetes mellitus (ATC A10)
and hypertension (ATC C02, C03, C07, C08, C09), OR

+ Effects during withdrawal include acute adrenal insufficiency (ICD9
255.4), a syndrome of pseudo-rheumatism [with myalgia (ICD9 729.1),
malaise (ICD9 780.79) and arthralgia (ICD9 719.4)] or raised intracranial
pressure (ICD9 348.2)

- Dose increase (defined as presence of at least 1 prescription above
initial dose during the 3 months period), OR

- Gastrointestinal-related hospitalization (CD/UC main diagnosis)

« Starting treatment with systemic corticosteroids (ATC H02), OR
perianal disease (ICD9 555.9, 566) at CD diagnosis

weeks) and those manifesting during drug withdrawal]; criterion
D for the identification of disease relapse [19,20] identified by in-
creased corticosteroid dose (at least one prescription above initial
dose within 3 months) or hospitalization discharge diagnosis with
CD or UC as primary diagnosis; criterion E (only for CD patients)
for the identification of CD patients with highly active disease and
poor prognosis [18,21] [by using as a proxy the start with sys-
temic corticosteroid treatment or with concomitant perianal dis-
ease at CD diagnosis]. The criteria applied were developed based
on the guidelines and the available literature during the analysis
and were refined and validated by a pool of clinicians specialized
in gastroenterology.

In untreated patients, age and gender have been identified and
reported at the inclusion. During all available period before the in-
dex date, previous IBD-related hospitalization, and previous gas-
trointestinal visits (by the procedural code 89.7 or 89.01) have
been reported. Moreover, the proportion of patients who experi-
enced infection, underwent surgery or had both was also com-
puted. IBD-related surgical interventions (proctocolectomy surgery)
were identified by the ICD-9-CM procedural codes (45.3X, 45.4X,
45.6X, 45.7X, 45.8X, 45.9X, 46.0X, 46.1X, 46.2X, 46.3X, 46.6X, 46.7X,
48.0X, 48.1X, 48.3X, 48.4X, 48.5X, 48.6X, 48.7X, 48.8X, 48.9X,
49.0X, 49.1X, 49.3X, 49.5X, 49.6X, 49.7X), and infection were de-
tected by the presence of prescriptions of antibacterials for sys-
temic use (ATC JO1).

A prediction of the number of patients expected to start bio-
logicals in the 5 years subsequent the study was computed con-
sidering the amount of UC or CD diagnoses in 2019 with reference
to the percentage of patients eligible to biologics found between
2015 and 2019.

2.4. Statistical analysis

Continuous variables were reported as mean and standard devi-
ation (SD), while categorical variables were expressed as frequen-
cies and percentages. Percentages of patients potentially eligible for
biological therapy were referred to the proportion of patients with
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one or more criteria among patients not treated with this therapy.
All statistical analyses were performed using STATA SE, version 17.0
(StataCorp LLC, College Station,TX, USA).

3. Results

Among a study sample covering approximately 11.3% of the
overall Italian population, 26,781 patients diagnosed with IBD were
identified, considering all available periods in the database (Fig. 1).
Based on the treatment received or not during the drug utiliza-
tion period, 8517 (corresponding to 31.8% of the overall cohort)
were untreated, and 18,264 (corresponding to 68.2% of the over-
all IBD population) were treated; among them, 3125 (11.7%) were
bio-treated, and 15,139 (56.5%) were defined as non-bio-treated
(Fig. 1). Moreover, in the group of the 3125 bio-treated patients,
670 (21.4%) experienced infection, 224 (7.2%) underwent surgery,
and 722 (23.1%) had both. Browsing the drug prescriptions through
the ATC codes, it was found that 952 out of 3125 patients (30.5%)
received more than one biological drug, 246 (7.9%) more than two,
and the remaining part received only one biological drug type.

Data re-proportioned to the Italian population at the study pe-
riod (N = 60,111,989) estimated in this analysis a total of 236,744
patients affected by IBD; 161,454 patients were treated (27,625
with biologicals while 133,829 were non-bio-treated) and 75,290
IBD patients resulted to be without medication during the last year
(Fig. 1).

After applying eligibility criteria for biologicals, overall, 7651
IBD patients (28.6% of our sample corresponding to 67,635 pa-
tients in Italy) met at least one of the 5 criteria but were un-
treated with biological drugs during the last recent year. These pa-
tients, thus defined potentially eligible for biologics, resulted from
the sum of 4770 patients (17.8%, corresponding to 42,167 patients
by the Italian estimation) who received therapies other than bio-
logics (non-bio-treated) and 2881 patients (10.8%, corresponding to
25,468 patients by the Italian projection) without any medication
(untreated) (Fig. 1).
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IBD-diagnosed patients
N=26,781 (100%)
N=236,744 (Italian estimation)

IBD patients TREATED IBD patients NOT TREATED

N=18,264 (68.2%)
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N=161,454 (Italian estimation)

BIO-TREATED
N=3,125 (11.7%)
N=27,625 (Italian estimation)

N=8,517 (31.8%)
N=75,290 (Italian estimation)

NON-BIO-TREATED
N=15,139 (56.5%)
=133,829 (Italian estimation)

( POTENTIAL ELIGIBILITY POTENTIAL ELIGIBILITY
for biologics for biologics
N=4,770 (17.8%) N=2,881 (10.8%)

Y N=42,167 (Italian estimation) N=25,468 (Italian estimation) )
{ ™\
POTENTIAL ELIGIBILITY for biologics
7,651 (28.6%)

L N=67,635 (Italian estimation) J

Fig. 1. Patients’ identification and potential eligibility to iologic agents among study population and data estimation to Italian population.

Table 2

Distribution of patients potentially eligible for biological therapy according to crite-
ria applied. Data are expressed as numbers and percentages in brackets.

ization and 16.5% a prescription for gastrointestinal examination
during the period before the index date (Supplementary Table 2).
The patients potentially expected to start biologicals in the 5

IBD patients IBD patients year-period following the study was calculated on the basis of the

Sof'g’éoggeate‘j Soitgg';‘;ed number of UC or CD diagnoses in 2019 and the percentage of pa-

- _ tients eligible to biologics found between 2015 and 2019. Using

Patﬁents p‘o‘tentially‘elig'ible to biologics 4770 (107.8%) 2881 E]O‘S%) this approach, 376 (29.0%) IBD patients have been estimated to

batients z;g.z;g ’;z criterion 4 235(;(2;7)3/) 36(3(32‘(367) start biological therapy in 2019, 386 (29.8%) in 2020, 368 (28.4%)
Patients eligible by criterion C 319 (6.7%) 187 (6.5%) in 2021, 352 (27.2%) in 2022, and 367 (28.3%) in 2023.

Patients eligible by criterion D
Patients eligible by criterion E

2660 (55.8%)
558 (35.8%)

2205 (76.5%)
299 (25.6%)

Despite the criteria were not mutually exclusive (since a patient
could present more than one criteria), among non-bio-treated pa-
tients, 57.8% were described as steroid-dependent patients (by cri-
terion B), 55.8% met the criterion D as having a severe relapsing
disease (Table 2 and Supplementary Table 1), 35.8% were defined
CD patients with highly active disease and poor prognosis (by cri-
terion E), 6.7% of patients were intolerant or contraindicated to
conventional therapies, and 1.2% were defined potentially eligible
by having steroid-refractory active disease (by criterion A) (Table 2
and Supplementary Table 1). Among IBD untreated patients poten-
tially eligible for biologics, 26.6% met the steroid-dependency cri-
teria (by criterion B), 76.5% met the criterion D for as having the
severe relapsing disease, 25.6% were CD patients with highly active
disease and poor prognosis (by criterion E), and 6.5% were defined
as having a severe relapsing disease (by criterion C) (Table 2 and
Supplementary Table 1). IBD untreated and never treated patients
were 52% and 57.3% males with ages at the inclusion of 54.5 + 18.8
and 53.9 + 20.1 years (Supplementary Table 2). Moreover, 42.5%
and 36.8% of untreated patients had previous IBD hospitalization
and gastrointestinal examination, respectively (Supplementary Ta-
ble 2). In IBD patients never treated, 43% presented IBD hospital-
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4. Discussion

During the last 25 years, the introduction of biologics repre-
sented an important step forward in the therapeutic management
of IBD. It has been reported that in patients with moderate-to se-
vere disease, these drugs are effective in promoting both the in-
duction and a maintenance of clinical and endoscopic remission
[22], with the reduction in inflammatory markers [23], lowering
the risk of surgery in patients with IBD [24], and to reduce the risk
of hospitalization [25]. Data from the real-world settings showed
that the majority of IBD patients did not receive biologics during
their clinical history or received them during the late phase of the
disease [26,27].

This administrative claims-based observational analysis pro-
vided an overview of IBD patients’ therapeutic management in
Italy, giving and estimation at National level of patients who
are potentially eligible for biological drugs and not yet currently
treated with these agents. To assess eligibility, five criteria were
applied based on guidelines and available literature for the ther-
apeutic management of IBD patients [11,18-21]. Almost 27,000
patients with IBD diagnosis have been identified, corresponding
236,744 patients by Italian estimation. Our findings showed a ten-
dency of undertreatment among IBD patients, with almost 30% of
patients (almost 75,300 patients estimated in Italy) being without
medication, and with only 11% of patients being treated with bio-
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logicals, during the most recent year of the database availability. It
has been widely reported that biologic therapy remains underuti-
lized among IBD patients, with the majority of patients not receiv-
ing them or starting the treatment during the late phase of the dis-
ease [28], despite several evidence support that an early therapeu-
tic approach based on biologicals might be associated with more
favourable outcomes [29-31].

At present, the scarcity of similar RWE analyses focused on
the underuse of biological therapy in potentially eligible IBD pa-
tients prevents us from making a really fitting comparison with
literature data of other countries. Most of the currently avail-
able RWE published papers rather evaluated clinical outcomes or
safety and effectiveness profiles of biologics vs conventional ther-
apies (i.e. steroids) or between biologicals with different mecha-
nism of action (i.e. anti-TNF drugs vs anti-interleukin drugs) [32-
35]. However, a large real-world study on 415,405 patients in US
investigated outpatient IBD drug utilization trends during a 9-year
period from 2007 to 2015. In spite of the relative minority of
biologic-treated patients compared to other drug classes, like 5-
ASAs, immunomodulators and corticosteroids, the authors reported
an increasing utilization of biologics, specifically from 21.8% to
43.8% for CD and 5.1%—16.2% for UC [17]. This markedly larger re-
course to biological therapies for IBD observed in the American
study, compared to our data, might be feasibly explained by their
earlier introduction in US (infliximab is the first FDA-approved
TNF inhibitor since 1998) [29] and their wider spectrum of
available biologics (namely adalimumab, certolizumab pegol, goli-
mumab, infliximab, natalizumab, vedolizumab, ustekinumab), com-
pared to those currently approved in Italy by AIFA (Italian Medicine
Agency) [9,10].

The application of potential eligibility criteria among IBD pa-
tients untreated with biologicals estimated that 28% of them, cor-
responding to an overall of 67,635 patients in Italy, presented one
or more potential eligibility criteria for biologic therapies. In par-
ticular, more than 50% of patients under conventional treatments
met the criteria for being steroid-dependent or with the severe
disease with relapse, identified by corticosteroid dose increase and
IBD-related hospitalization [11,19-21]. The percentage of IBD re-
lapsing patients increased to almost 70% among untreated patients.
Previous population-based studies have suggested that approxi-
mately 50% of patients with IBD experienced corticosteroids dur-
ing their clinical history, and up to 10% use them once a year [36].
It has been reported that exists a significant burden of corticos-
teroid use among the IBD population related to drug complications
[37-40]; moreover, in a US population-based study, it has been re-
ported over two-thirds of patients being exposed within 10 years
of diagnosis, with 3% to 5% of long-term IBD patients using cor-
ticosteroids at any time. Heavy use of corticosteroid early in the
disease is a strong predictor of both the continued use of heavy
corticosteroids and the need for resection surgery [40].

The biological underuse phenomenon observed in the present
analysis could be related to several factors. Siegel et al. found in
a cross-sectional study that patients perceived corticosteroids as
more beneficial, familiar, and less dreadful than biologics [41], and
in a recent analysis carried out in real-world settings reported that
the apparent underuse of biologicals could be related to physicians’
concerns about costs, and on the treatment tolerability and con-
traindications [42].

The present results must be interpreted by taking into account
the limitations related to the observational nature of the analysis,
which was based on data collected from administrative databases.
Our cohort of patients reflected real clinical practice by evaluat-
ing data from a sub-set of health-assisted individuals. In addition,
there was a lack or limited clinical information on disease sever-
ity, comorbidities, and other potential confounders that could have
influenced the present results. Moreover, it was impossible to gain
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information from administrative databases on the reasons behind
the underuse of biological drugs, which could be related to clinical
reasons or to the adopted treatment strategies.

In conclusion, this real-world data analysis conducted at Na-
tional level, estimated the number of patients with a diagnosis of
IBD patients and evaluate their therapeutic management. Our re-
sults highlighted a tendency to undertreatment with the biologi-
cal agents among CD and UC patients, and over one-fourth of pa-
tients, not currently treated with biologicals, were considered po-
tentially eligible to these drugs, mainly due to their extensive use
of steroids or the presence of disease relapse. These data suggest
that an unmet medical need exists among the Italian general clin-
ical practice for managing patients affected by IBD.
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