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Abstract. Background: The absence of a national register of inflammatory bowel diseases (IBD) hinders effec-
tive health care planning in Italy. Aims: to investigate prevalence of IBD in the city of Messina, Italy, based
on General Practitioner (GP) records, and to establish current treatments prescribed by different health care
providers. Methods: data were extracted from GP databases with the help of disease-specific healthcare cost
exemption codes combined with ICD9 codes for ulcerative colitis (UC) and Crohn’s disease (CD), and pre-
scription for mesalazine. Disease and treatment-related data were collected together with information on
employment status and the current healthcare provider. Results: Eighty-six GPs participated covering a popu-
lation of 100,834 people. IBD prevalence (419/10°) was 80% higher than estimates of the Regional Health
Authorities. Incidence showed a seven-fold increase over the past 30 years. Only 51% of CD and 26% of UC
patients were followed by a dedicated IBD centre with more frequent prescriptions of immunomodulators
and biologics (p<0.001) compared to GPs. Conclusions: Real world data show much higher figures on IBD
prevalence than administrative estimates. Differences in therapeutic approaches between IBD-specialists and
non-specialists may reflect poor confidence in managing immunosuppressive therapies by the latter, but may
lead to inadequate therapy and cancer surveillance.
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Introduction

Chronic inflammatory bowel diseases (IBD) are
complex multifactorial diseases of unknown aetiology
with an immune-mediated pathogenesis developing in
genetically susceptible subjects. They are characterized
by chronic inflammation of the gastrointestinal tract
and have a chronic-relapsing course (1,2). General
practitioner (GP) activity is essential for early diagno-
sis and, in collaboration with referral centres, for sur-
veillance of therapies and colorectal cancer (CRC) to
control and limit the evolution of disease, which may

lead to severe, irreversible complications with a con-
siderable impairment of quality of life.

Knowledge of disease prevalence is fundamental
for health care planning and clinical resource manage-
ment (3). The absence of a national registry in Italy, to
date, has hindered a reliable evaluation of the impact
of care on ulcerative colitis (UC) and Crohn’s disease
(CD) in the Italian population. Even though GPs pos-
sess, and possessed, the tools to provide updated data
on epidemiology of these diseases thus allowing better
territorial and in-hospital care planning, only a few epi-
demiological studies involving GPs were carried out in
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Italy, and these more than 20 years ago (4-6), whereas
more recent reports have only been based on health
care databases, e.g. disease-specific payment exemp-
tion codes (DPEC) and/or hospital discharges (7-10).

Finally, most data concerning the clinical course
of these diseases come from referral centres, with the
risk of being limited to cases with a more severe dis-
ease course, however, it has been reported that a con-
sistent number of patients are not followed by referral
centres (11,12). This means that, on the one hand, not
all patients have access to the newer and more expen-
sive therapies and, on the other hand, the percentage
of patients on such newer therapies may be overesti-
mated by referral centres.

In Sicily, known epidemiological data come from
the Regional Health Department, which uses admin-
istrative health data flows, estimated by indirect meth-
ods, only considering the number of exemption code
holders for medical assistance costs specific for IBD. It
is easy to understand that this evaluation, which takes
only administrative data into account, underestimates
the real dimension of this issue since other healthcare
cost exemption codes are frequently used instead of
DPEC for diverse reasons, e.g. for age or economic
reasons. Territorial investigation is extremely cumber-
some and requires constant checking of data provided.

The present study was carried out to assess the
epidemiological impact of IBD within the population
of the city of Messina, to estimate the true prevalence
of IBD in this area and to calculate, retrospectively, the
evolution of incidence by using data from GPs treating
individuals affected with IBD. Moreover, clinical pres-
entation of disease, together with data on the current
therapies prescribed by the local IBD referral centre
or by generic gastroenterologists or other healthcare
figures were assessed.

Patients and methods

GPs operating in the city of Messina (northeast
Sicily) were invited to participate in the present survey
by direct communication and electronic transmission
of the study protocol containing participation proce-
dures.

A preliminary evaluation of the prevalence of CD
and UC and a characterization of the main clinical
variables of affected patients was carried out through
data-mining from electronic archives of computerized
medical records of GPs participating in the study.

Patients with IBD were identified by physicians
using different search strategies and, subsequently,
by cross-checking the obtained data: 1. subjects with
ICD-9 code 555 and 556 (respectively for CD and
UC) recorded in the clinical file, 2. those who pre-
sented with the exemption codes specific for CD
or UC (code 009), and 3. patients in chronic treat-
ment with drugs indicated exclusively for IBD, such
as mesalazine (in any form). This triple approach
was chosen in order to overcome the potential bias
through different payment exemption codes, e.g. per-
manent invalidity, and thus to capture the highest
possible number of IBD patients.

Each identified case was then verified on the
basis of clinical, endoscopic and histological data and
subjected to a reliability check (A.B., W.F.), by reas-
sessing the report of the endoscopic examination car-
ried out at the time of diagnosis and the histological
examination of intestinal biopsies. Participating GPs
assisted by A.B. then collected data of the identified
patients affected with IBD through the compilation
of a clinical-anamnestic chart, to perform a detailed
stratification of the main clinical, epidemiological,
and demographic variables of the selected patients.
Moreover, data on the current therapy [none, mesala-
zine (5-ASA), systemic steroids, low bioavailabil-
ity steroids (LBS — budesonide or beclomethasone),
immunomodulators (IMM - azathioprine, 6-mercap-
topurine and methotrexate), and biological therapies
(BIO- Infliximab, Adalimumab, Golimumab, Ved-
olizumab)] together with data on the principle pro-
fessional figure following the patient (IBD specialist
alone or jointly with GP, endoscopists, territorial gas-
troenterologists, or other), and the geographical place
where the patients were cured (territorial, regional,
or extraregional) were collected. Data on incidence
are expressed as incidence rates over 10-year periods.
Data collection began in October 2016 and ended in
December 2017. The study was approved by the local
Ethics Committee (protocol 106/16).
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Statistics

Data are presented as absolute numbers or
adjusted to 100,000 people for prevalence. Incident
cases were calculated retrospectively from electronic
archives and were defined as patients first diagnosed
as affected by CD and UC in the period from 1979
to December 2017. For the number of cases at risk
we accessed the ISTAT website (National Institute
of Statistics) (13) and the overall population for each
10-year period was obtained calculating the average of
the annual population. Crude incidence per 100,000
inhabitants was estimated for the whole period.

Data on therapies are expressed as crude num-
bers and percentages and were compared with the
chi-square test. A p-value of < 0.05 was considered
statistically significant.

Results

In the present study, out of 100 invited GPs, 86
GPs (36% of all GPs working in the city of Messina)
participated in the study (Table 1), with a total num-
ber of 100,834 patients over 14 years of age recorded
in their lists, representing 48.7% of the population
aged over 14 years residing in Messina [population of
the city of Messina aged over 14 years: 206,176 peo-
ple (under 14 yrs: 30,786) (males: 97,745, females:
108,431)] (14). Unfortunately, no paediatrician was
willing to participate.

Overall, 423 patients with IBD were identi-
fied [UC: 259 (139 males), CD: 148 (85 males), IBD
undefined (IBDU): 16 (6 males)]. Eleven patients
were excluded due to poor details concerning diagnos-
tic criteria (Table 1).

Table 1. population-based data with distribution by gender (adjusted per 100,000 inhabitants), current mean age, median age at
diagnosis, current disease extension, and age distribution (numbers are expressed into crude numbers and percentages); calculated on
total number of retrieved patients; E1/E2/E3 refers to the Montreal classification for ulcerative colitis (26) indicating rectal disease,
left-sided disease, and (sub)total involvement of the colon, respectively; L.1/L2/L3 refers to the Montreal classification for Crohn’s
disease (26) indicating ileal, colonic, and ileo-colonic involvement of disease, respectively. SD=standard deviation.

Population-based data |
Participating GPs; n 86
Total number of assisted patients 100,834
Total IBD 423
Patients excluded 11
Patients recruited per GP (mean +SD) 49+29
Ulcerative colitis Crohn’s disease IBDU

M/F 139/120 85/63 6/10
Current mean age * SD; years 55£17 55£17.5 54+18
Median age at diagnosis (range); years 37 (2-84) 37 (10-74) 35.5 (16-84)
Current age distribution

age < 40 years; n(%)* 129 (50) 92 (62) 7 (44)

age 40 — 65 years; n(%)* 109 (42) 49 (33) 8 (50)

age = 65 years ; n(%)* 21 (8) 7(5) 1(6)
Montreal classification

EV/E2/E3; n(%) 56/143/60 -

(22/55/23)
LI/LZ/L3/p( %) - 72/16/57/33
(50/11/39/23)
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Figure 1. Age distribution at diagnosis in IBD patient cohort.

For further statistical analysis, patients with
IBDU were included in the UC group, except for
age at diagnosis (Figure 1) and incidence calculations
(Figure 3) The mean number of IBD patients followed
by 1 GP was 4.9 + 2.9 patients.

Thus, total prevalence of IBD was 419
patients/100,000 people (UC: 272/100,000, 95%CI:
269-275; CD: 147/100,000, 95%CI: 145-149),
[UC: prevalence for males 148/100,000, for females:
119/100,000, CD: prevalence males 87/100,000,
females: 58/100,000] male to female ratios were 1.2:1
and 1:1.6 in UC and CD, respectively. UC showed a
higher prevalence rate, representing 65% of the total
number of IBD cases, compared to 35% of CD (UC/CD
ratio 1.85:1). Patient current average age was 55 years,
with a median age at diagnosis of 37 years (Table 1).

In 228 patients (54%), diagnosis was made
before the age of 40 years, in 165 patients (39%)
between 40 and 65 years, and in 29 patients (7%)
over 65 years (Figure 1). Most diagnoses of CD were
made before 40 years with 92 cases (62%), followed

by 49 (33%) diagnoses between 40 and 65 years, and
only 7 patients (5%) were diagnosed over 65 years. In
UC, 129 (50%) cases were diagnosed before 40 years,
109 (42%) between 40 — 65 years, and 21 (8%) were
diagnosed over 65 years. Only for age calculation at
diagnosis did we calculate the data for IBDU sepa-
rately with 7 cases (44%) diagnosed before 40 years, 8
(50%) in the age group between 40 and 65 years, and
1 (6%) over 65 years. The incidence calculated ret-
rospectively (Table 2, Figure 3) showed a seven fold
higher incidence in the most recent decade (2008-
2017) compared with that of three decades before
(1998-1997).

Family aggregation was present in 64 patients
(15%) with at least one first or second degree rela-
tive affected with IBD. Regarding surgery, 77 patients
(18%) of the whole cohort underwent surgery: 52
(35%) with CD underwent intestinal resections but
only 19 (7%) of patients with UC underwent total
proctocolectomy. Perianal disease (a history of fistulas,
abscesses, fissures) was present in 33 (22%) patients
with CD. No data were available on surgical interven-
tions in perianal disease.

Extraintestinal manifestations

One hundred and seven patients (25.4%) presented
with extraintestinal manifestations (EIM) (Table 3),
with articular involvement as the most frequent EIM
(ankylosing spondylitis, entero-related arthritis, and
psoriatic arthritis) diagnosed in 76 patients (18%).
Dermatological manifestations (pyoderma gangreno-
sum, erythema nodosum and psoriasis) were present in
21 patients (5%), while hepatic and ocular manifesta-
tions were less frequent.

Table 2. Incidence rates of IBD cases in the city of Messina calculated in 10-year periods. The overall population for each 10-year
period is obtained calculating mean of the annual population on the basis of ISTAT data (13).

Years IBD cases over 10-years/population IBD incidence/100,000 95% CI

1978 - 1987 28/260118 10.8 7.15-15.6
1988 - 1997 67/251693 26.6 20.6 —33.8
1998 - 2007 141/247644 56.9 48.1-67.3
2008 - 2017 185/243208 76 65.5 - 87.8
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Table 3. Extraintestinal manifestations (EIM) in IBD patient
cohort

EIM n. %
Articular (peripheral and axial 76 18
spondyloarthropathies)

Psoriasis 15 35
Pyoderma gangrenosum 2 0.5
Erythema nodosum 4 1
Primary Sclerosing Cholangitis 4 1
Other liver diseases 5 1.2
Upveitis 1 0.2
Total 107 25.4

Social data

Concerning the social employment status of
patients affected by IBD, 225 patients (53%) were
employed, 109 patients (26%) declared to be unem-
ployed, 33 patients (8%) were students and 56 patients
(13%) were retired. Although the unemployment rate
was high it does not differ from that of the population
of Messina (24.8% in 2017) (source: National Institute
of Statistics — ISTAT™).

Management and Therapy

The management of patients affected with IBD
was carried out for 147 patients (35%) by their GP in
shared management with the reference IBD special-
ist but 276 patients (65%) were treated by their GPs
alone or together with territorial gastroenterologists,
endoscopists, or surgeons. When analysing for disease,
75 patients with CD (51%), but only 72 of patients
with UC (26%) were followed by a dedicated IBD
centre.

Three hundred and eighty-one patients (90%)
with IBD were treated in their city of residence.

Taking all patients together, 338 (80%) received
5-ASA, alone or in combination with other therapies.
Forty-eight (11%) patients were on systemic steroids at
the moment of data extraction, 48 (11%) on low bio-
availability steroids, 47 patients (11%) received immu-
nomodulators, and 30 (10%) patients were on biologic

therapy. No IBD-specific therapy was registered in 30
patients (7%).

Due to different professional figures caring for
IBD patients, current therapies were analysed accord-
ing to the healthcare providers, dividing them into
cohort 1 (GP + non-IBD specialists) and cohort 2 (GP
+ IBD specialist) (Figure 2).

Sixty two patients (85%) with CD patients in
cohort 1 were treated with mesalazine alone or in asso-
ciation with other drugs compared with 36 patients
(48%) in cohort 2 (p=0.017), systemic steroids at the
moment of investigation were employed with 11 (15%)
and 8 (11%), respectively in cohort 1 and 2, and similar
figures were found for low bioavailability steroids (i.e.
budesonide) with 5 (7%) and 7 (9%) patients (both
not significant). IMM were used with only 4 (6%) CD
patients in cohort 1 compared with 22 patients (29%)
in cohort 2 (p=0.003) and biologic therapies (i.e. anti-
TNF) were administered to 1 patient (1%) in cohort 1

A Crohn’s disease therapy

*
*
-
LBS IMM Bio

5-ASA syt steroids none

OCohortl & Cohort2
B Ulcerative colitis therapy

e e
x x
| *
o B h
0 —
5-ASA syst steroids LBS MM Bio none

OCohort1 & Cohort2

Figure 2. Therapies employed by non IBD-specialists (cohort
1) and IBD specialists (cohort 2) in Crohn’s disease (A) and in
ulcerative colitis (B);* p<0.04 or less vs specialist care. 5-ASA:
mesalazine; LBS: low bioavailability steroids; IMM: immu-

nomodulators; BIO: biological therapy
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but to 17 (23%) in cohort 2 (p=0.001). The one patient
in cohort 1 treated with biologics received treatment
from their rheumatologist for spondyloarthritis. One
(1%) patient, in each cohort, did not receive any dis-
ease specific treatment. Concerning UC, 171 (84%)
patients in cohort 1 and 64 (88%) patients in cohort
2 were treated with mesalazine alone or together with
other drugs, and systemic steroids were administered
to 29 (14%) patients in cohort 1 and to 6 patients (8%)
in cohort 2 (both treatments not significant). Low
bioavailability steroids (i.e. beclomethasone) were
less frequently employed in cohort 1 compared with
patients from cohort 2 (cohort 1: 15 (7%); cohort 2:
13 (18%), p=0.040). IMM and BIO were used less fre-
quently in cohort 1 compared with cohort 2 [IMM:
cohort 1: 3 patients (2%), cohort 2: 11 patients (15%),
p<0.001); BIO: cohort 1: 1 patient (0.5%), cohort 2:
13 patients (18%), p<0.001]. Finally, no specific treat-
ment was received by 26 (12%) patients in cohort 1
and 2 patients (3%) in cohort 2 (p=0.054).

Discussion

At least 3 important findings resulted from the
present study: first, the true prevalence exceeded the
administrative estimates for the city of Messina; sec-
ond, only a limited number of IBD patients were fol-
lowed by a dedicated centre; and third, the effective
percentage of IBD treated with high cost therapies, i.e.
biologics, was 10% and thus relatively small.

Prevalence

According to the Regional Health Department,
the overall prevalence estimate based on exemp-
tion codes in the province of Messina for IBD was
232/100,000 in 2013 (10) compared to our popula-
tion-based data collected in the city of Messina of
419 cases/100,000 people exceeding administrative
data by 80% despite the fact that our data concerned
only the population over 14 years of age. This marked
difference, however, may be due to the fact that our
present study was carried out in the city of Messina,
whereas administrative data were collected over the

whole province. However, our data showed also a 40%
higher prevalence compared to the whole region of
Sicily (based on payment exemption codes plus hos-
pital discharges) reporting an average prevalence of
300/100,000 in 2013 (10). Interestingly, in the former
study, the authors reported a greater prevalence for
CD (standardized prevalence 160/100,000) compared
with UC (142/100,000). These data are in conflict with
former reports on incidence in Palermo and Messina
(both provinces in the region of Sicily) (4,5), whereas
other contemporary studies carried out in various Ital-
ian regions confirmed a higher prevalence for UC as in
our study, e.g. in the Lazio (7), Forli (province Forli-
Cesena; northeast Italy) (8), and San-Marino (9) (cfr
table 3) regions. This apparent discordance may imply
that unverified administrative data may not necessar-
ily reflect the real situation. A further factor leading
potentially to incomplete data capture is represented
by the DPEC itself. In an area with an unemployment
rate that reaches 25%, DPEC guarantees less coverage
of health care costs than other codes, i.e. for age or
unemployment, thus DPEC are frequently not used,
with other codes being preferred.

Incidence

Our retrospectively estimated incidence data
showed a rise by factor seven over the past 3 decades
confirming a constant rise of IBD also in the region
of Sicily. The highest incidence for IBD was found in
the last decade (2008-2017) with 185 incident cases
(CD incidence: 28.3/100,000/10-years, UC incidence
42.3/100,000/10-years) (Table 2, Figure 3).

Compared to former research reports from the
late 80s, our retrospective calculation of incidence
confirmed former data in the same area for CD with
0.8 cases/100,000/year for CD (Figure 3) in the dec-
ade from 1988-1997, but not for UC. In fact, our data
gave 1.5 cases/100,000/year in the decade from 1988-
1997 whereas Tragnone et al. (5) reported an impor-
tantly higher incidence with 7.1 cases/100.000/year in
the same period. The study by Tragnone was based on
multiple sources (hospital discharge data as primary
source and GPs, endoscopists, radiologists, and surger-
ies as secondary source), whereas our study was based
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Figure 3. Incidence of IBD over the past decades in the prov-
ince of Messina; Italy.

exclusively on databases from GPs cross-checking dis-
ease specific exemption codes, ICD9 codes, and pre-
scription of mesalazine. A plausible hypothesis may
be that since more than 20 years have passed, a cer-
tain number of patients may have moved away because
of better job opportunities in the Northern regions of
Italy or, to a surely lesser extent, they may have died
and thus our retrospective incidence calculation missed
them. Moreover, the study by Tragnone et al. did not
verify every diagnosis so an overestimation is possible.
In the same period, data from Palermo reported 8.5
cases/100,000/year for UC and 5.8 cases/100,000/year
for CD, i.e. an already higher incidence compared to
Messina but still with more UC diagnoses than CD (4).

The age distribution in our patients showed the
typical pattern for IBD with a majority of patients
diagnosed with IBD before age 40. Patients diagnosed
over 65 years were 5% in CD and 8% in UC. Our fig-
ures represent approximately half of those reported by
Jeuring et al (16). for CD and only a third of those
reported for UC (CD 10-11%, UC 18-26%). This dif-
ference may be accounted for not only by geographical
differences but also the fact that the study of Jeuring
et al. included patients over 60 years of age whereas
in our study patients over 65 years were considered.
However our age distribution with 7% of patients over
age 65 years most likely underestimates the real
dimension since we expected a 15-20%; this may
be due to our search strategy that didn’t caught
elderly subjects with different exemption codes
who had stopped maintenance therapy.

The frequency of extraintestinal manifestations
are in line with former findings, with articular involve-
ment the most frequent form (17); compared to a

Swiss cohort (18), in our patients spondiloarthopathies
were much less frequent but this difference may be
explained since Vawricka et al. included arthralgias in
the study whereas in our cohort only definite diagnoses
of inflammatory spondyloarthritis were included.

Therapy

In our study, we found that only 26% of patients
with UC and 51% of patients with CD were fol-
lowed by an IBD specialist. This is in line with the
findings of Rubin et al. (12) who reported in British
IBD patients that only 24.0% of patients with UC and
42.5% of patients with CD continued to be followed
by an IBD-specialist. This situation may be explained
by the fact that IBD patients may have a mild disease
course without the need for major treatments. Our
26% - 51% may reflect the percentage of patients with
a more aggressive disease course. In former studies
with a prolonged follow-up, 67% of UC patients were
asymptomatic at last follow-up, (19) whereas in CD,
44% of patients were in remission with prolonged fol-
low-up (20). Unfortunately, our data did not comprise
an evaluation of disease activity at the moment of data
collection nor the exact dosing of therapies.

Conventional therapies for CD differed by a more
frequent use of mesalazine and a minor use of IMM
in patients followed by non-specialists in an era where
the role of mesalazine in CD is ever more questioned.
This may explain that only 1% of CD patients actually
was off every kind of specific therapy. Specialist care
includes significantly more IMM and BIO reaching
29% and 23%, respectively, a figure already reported in
a recent multicentre study from Italy (21).

Interestingly, there was no major use of systemic
steroids in therapies provided by GPs or by other health-
care figures. Immunomodulators were less frequently
prescribed by GPs than by IBD specialists and this is
consistent with a study from Australia (22) reporting
that GPs are frequently uncomfortable with immuno-
suppressive therapies and with therapy monitoring.

GPs frequently have difficulty in the care manage-
ment of patients suffering from IBD, often due to the
limited skills related to clinical management and the
correct application of pharmacological protocols (23).
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This finding underlines the need for an adequate
education of GPs in terms of surveillance programs for
IMM treatment and cancer. Indeed, more information
and instruction were requested by GPs in a small study
from central Italy (24).

Finally, in our study, only 10% of all IBD patients
received or needed biologic therapies. Again, patients
followed by IBD-specialist received them significantly
more frequently. Presuming that our findings represent
the real need for biologics in IBD patients a very small
percentage require high-cost therapy. In 2016, similar
percentages were reported based on the Truven Health
MarketScan database for patients in the USA (25).

Conclusions

Our study provides a detailed real-world picture
of IBD. The main findings were a much higher preva-
lence and a constant increase of IBD over the past 30
years together with a consistent percentage of elderly
patients affected with IBD. Moreover, we showed
that only a limited number of patients are followed by
an IBD-specialist, a fact that may potentially lead to
insufficient therapy and cancer surveillance.

Drawbacks of the present study were that no data
were available on disease outcome or the actual disease
activity and on the daily dosing of therapies. Another
limit that underestimated our findings is the exclusion
of the paediatric population.
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