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Introduction

Crohn’s disease and ulcerative colitis are chronic inflamma-
tory bowel diseases (IBDs) of unknown etiology, character-
ized by a state of chronic inflammation of the gastrointestinal 
system and even extraintestinal involvement [1].

IBDs are historically more frequent in Western-style 
countries with the highest rates in North America, Europe 
and Australia [2]. Moreover, IBDs incidence and preva-
lence are generally increasing [3], with the recent growth 
of rates also in Africa, Asia and South America [4].

In Italy, the available incidence estimates are generally 
based on relatively small populations. A review based on 
16 studies reported for the early 2010s incidence rates of 
Crohn’s disease as 3.5–4 cases per 100 000 inhabitants 
per year [5], sensibly lower than those measured in other 
studies [6,7]. As regards ulcerative colitis (UC), incidence 

ranged from around 10 [7,8] to around 15 cases per 
100 000 inhabitants per year [6,9,10].

Global Burden of Disease (GBD) estimates for 2017 
account IBD prevalence in Italy as 76 581 cases [3]. However, 
a no-profit IBDs patients’ organization, Associazione 
Nazionale per le Malattie Infiammatorie Croniche dell’In-
testino (https://amiciitalia.eu), doubles or triples the esti-
mate up to 150 000–200 000 prevalent cases [11]. Moreover, 
national projections based on recently estimated prevalence 
for the Tuscan region, they would indicate 500 000 the 
order of magnitude of the cases in our country [12].

IBDs are life-lasting diseases with a clinical course that 
alternates relative well-being with exacerbations [13]. 
Therefore, IBD patients request periodic endoscopic, radi-
ologic and biopsic follow-up, and pharmaceutical (includ-
ing immunosuppressive and biological drugs) and surgical 
treatment [14].

The present study aims to provide a reliable popula-
tion-based measure of IBDs incidence and prevalence for 
the area of the Milan Agency for Health Protection (AHP) 
and use them also for national estimates.

Methods

Study design

This is a retrospective cohort study based on current 
healthcare databases of the AHP.

Population and data sources

IBDs cases were identified among the residents in the area 
(about 3.5 million) registered with the regional universal  
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coverage healthcare system. For IBDs definition, we applied  
the algorithms defined by the Region Lombardia (Regional 
Decision No. 6164 and No. 7655) [15].

The period considered for the identification of IBD 
patients goes from 1 January 2000 to 31 December 2018.

Data anonymization was provided by an internal code 
used in every administrative database and was used for 
deterministic record linkage on a unique identifier.

In more details, our analysis used record-linkage proce-
dures of the following administrative databases:

(1) AHP population registry.
(2) Hospital records, selecting ICD9-CM codes in prin-

cipal and secondary diagnosis: 555. xx (Crohn’s dis-
ease) and 556. xx (ulcerative colitis). We considered 
2010–2018 as the first years of hospitalization (cases 
diagnosed in 2000–2009 were excluded). This source 
of information includes all the patients who needed 
admission to a public or an accredited private hospital 
with a specific IBD code mentioned in the diagnosis. 
No information from scheduled outpatient visits or 
endoscopy unit was available.

(3) Exemption registry, selecting people with code 009.* 
This source contains all IBD patients who had applied 
for a medical exemption certificate for IBD-related 
medical examinations and services. The certificate is 
issued upon presentation of medical records, pathol-
ogy reports, etc., demonstrating the diagnosis.

The identification of subjects relied on specific adminis-
trative codes. Therefore, clinical, pathological and endo-
scopic information was not available.

Individual characteristics

Demographic variables, including the type of IBD, age, 
gender and comorbidity were extracted from the current 
healthcare databases of the AHP.

The available sources of information did not include 
personal (e.g. family history of IBD, socioeconomic char-
acteristics, smoking status, etc.) or IBD characteristics 
(pattern and extent of disease, and presence of extraintes-
tinal manifestations, etc.).

Estimation of incidence and prevalence

Incidence has been computed for both single years dur-
ing 2010–2018 and as an average for 2015–2018. Cases 
with a first hospitalization or tax exemption from 2000 to 
2009 were excluded from the incidence. Results include 
also patients who moved outside the area or deceased 
after diagnosis. The denominator for each year/period is 
the resident population (the mean between the population 
on 1 January and that on 31 December) [16].

For prevalence, we computed both prevalences on 31 
December 2018 and annual prevalence from 2010 to 
2018. The former computation included at the numerator 
all the IBD patients alive on the date and at the denomina-
tor the AHP population. Annual prevalence includes sub-
jects diagnosed with ulcerative colitis or Crohn’s disease 
during the year, included those deceased or who moved 
outside the area during the year, and as the denominator 
the mean resident population [16]. Yearly and point prev-
alent cases may have been diagnosed since 2000.

Statistical analysis

The characteristics of the cohort were described using 
absolute numbers, percentages and mean.

Variables distributions have been tested with Student’s 
t-test if continuous and χ2 if categorical.

Incidence rates, annual prevalence and prevalence pro-
portions on 31 January 2018 have been age-standardized 
according to the most recent European standard pop-
ulation [17]. 95% Confidence intervals (CIs) were also 
computed.

Linear regression has been applied for evaluating the 
annual average percent change (AAPC) of age-standard-
ized incidence trends during 2010–2018.

Projections to Italy have been carried out applying, for 
incidence, 2015–2018 age, sex and disease-specific rates, 
and for prevalence, age, sex and disease-specific propor-
tions measured in AHP on 31 December 2018, to the resi-
dent Italian population on 1 January 2019 [16].

All the analyses have been carried out with Stata 12.1 
(www.stata.com).

Ethics committee approval and consent to participate

This is an observational study based on data routinely col-
lected by the Agency for Health Protection (ATS) of Milan, 
a public body of the Regional Health Service – Lombardy 
Region. The ATS has among its institutional functions, the 
government of the care pathway at the individual level in 
the regional social and healthcare system, the evaluation 
of the services provided to, and the outcomes of patients 
residing in the covered area. According to the function 
attributed to the ATS from the Regional legislation (R.L. 
23/2015, 11 August /2015 http://normelombardia.con-
siglio.regione.lombardia.it/NormeLombardia/Accessibile/
main.aspx?view=showdoc&iddoc=lr002015081100023), 
ethical approval was deemed not necessary. This 
study is also ethically compliant with the National 
Law (D.Lgs. 101/2018 https://www.gazzettaufficiale.
it/eli/id/2018/09/04/18G00129/sg) and the ‘General 
Authorisation to Process Personal Data for Scientific 
Research Purposes’ (n.8 and 9/2016, referred to in the Data 
Protection Authority action of 13 December 2018 https://
www.garanteprivacy.it/home/docweb/-/docweb-display/
docweb/9068972). Administrative permission to perform 
the study was granted by the General Direction of the 
Agency for Health Protection (ATS) of Milan, resolution 
n°36 16 January 2018 (http://80.88.164.206/ULISS-eAsl/
Bacheca/coatti01.aspx?bac_codice=50&idSessione=p-
1wyp32vyc3urymjzo5vvh45&men_id=00.00.00). Data 
were anonymized before its use for the present study.

Table 1. Milan Agency for Health Protection inflammatory bowel 
diseases, 2015–2018: number of cases, crude and age-standardized 
incidence rates per 100.000 people/year with corresponding 95% 
confidence intervals, for Crohn’s disease and ulcerative colitis and sex

  Crohn’s disease  Ulcerative colitis

n.
Crude 
rate

Std. 
rate CI 95% n.

Crude 
rate

Std. 
rate CI 95%

Women 579 8.2 8.3 7.6–8.9 987 13.9 13.5 12.6–14.3
Men 701 10.5 10.6 9.0–11.4 1167 17.5 17.4 16.4–18.4
People 1280 9.3 9.4 8.9–9.9 2154 15.6 15.3 14.7–16.0

CI, confidence intervals.

www.stata.com
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Results

Incidence

During 2015–2018 in the AHP, there were 3434 
newly diagnosed IBD patients, 2157 (62.7%) with 
ulcerative colitis (among them 45.8% women) and 
1280 (37.3%) affected by Crohn’s disease (45.2%  
women).

The mean age at diagnosis was 45.3 years[standard 
deviation (SD) 20.0] for Crohn’s disease (higher among 
women, 47.2 than men 43.7 years, P = 0.0016) and 51.1 
years (SD 21.5) for ulcerative colitis (52.1 for women and 
50.3 for men, P = 0.047).

The case-series comprised 211 cases diagnosed before 
18 years of age, 119 (56.4%) ulcerative colitis and 92 
(43.6%) Crohn’s disease.

Fig. 2. Milan Agency for Health Protection. Crohn’s disease, average age-specific incidence rates per 100.000 inhabitants, 2015–2018, by sex.

Fig. 1. Milan Agency for Health Protection. Ulcerative colitis: average age-specific incidence rates per 100.000 inhabitants, 2015–2018, by sex.

Fig. 3. Milan Agency for Health Protection. Ulcerative colitis, annual age-standardized incidence rates for 2010–2018, by sex.
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The average crude incidence rate for 2015–2018 was 
15.6 cases per 100 000 citizens/years for ulcerative colitis 
(95% CI, 14.5–16.8) and 9.3 for Crohn’s disease (95% CI, 
7.8–10.8) (Table 1). In both diseases, crude rates are higher 
among men [ulcerative colitis 17.5 (15.3–19.7) and Crohn’s 
disease 10.5 (7.6–13.4)] than women [ulcerative colitis 
13.9 (11.6–16.2) and Crohn’s disease 8.2 (5.1–11.2)].

In Table  1, there are the age-standardized rates with 
corresponding 95% CIs. Incidence rates were higher for 
UC than for Crohn’s disease for women (13.5 vs. 8.3), 
men (17.4 vs. 10.6) and people (15.3 vs. 9.4).

As regards the age distribution, ulcerative colitis 
patients showed (Fig. 1), a bimodal pattern in both sexes 
with two peaks, one around the 20 years and another, 
more evident, around the eighth decade of life (more pro-
nounced for men).

Crohn’s disease is more frequent during the second and 
third decades (Fig. 2), then age-specific rates decrease.

During 2010–2018 in the AHP, there were 7667 newly 
diagnosed IBD patients, 4881 (63.7%) with ulcerative 
colitis (among them 46.6% women) and 2786 (36.3%) 
affected by Crohn’s disease (45.8% women).

The mean age at diagnosis was 45.0 years (SD 20.2) 
for Crohn’s disease (higher among women, 46.2 than men 
44.0 years, P = 0.0044) and 50.4 years (SD 20.7) for ulcer-
ative colitis (50.8 for women and 50.1 for men, P = 0.28).

As regards the time trend during 2010–2018, age-stand-
ardized incidence rates for UC showed a stable pattern for 
men (AAPC = −0.26, 95% CI, −2.28; +1.76) and women 
(AAPC = −0.69, −2.28; +0.91) (Fig. 3).

Besides, age-standardized incidence rates for Crohn’s 
disease show a stable trend (people AAPC = 1.39, −1.29; 
+4.03) in both sexes during the analyzed years (Fig. 4).

Point prevalence

On 31 December 2018, in the AHP population there 
were 15 141 people with a previous IBD diagnosis, 9420 
(62.2%) with ulcerative colitis and 5721 (37.8%) Crohn’s 
disease.

Such prevalence has to be considered as 18-year preva-
lence because the source of information from which data 
have been retrieved are available since 2000.

The average age at diagnosis is younger for Crohn’s 
disease than ulcerative colitis both among men (41.8 vs. 
46.0, P < 0.001) and women (43.2 vs. 46.4, P < 0.001). The 
length of disease is homogeneously over 10 years, 10.7 for 
Crohn’s disease (range 0.2–19.7 years) and 10.7 ulcerative 
colitis (0.2–19.7). About half of the patients did not have 
any comorbidity, around one-fourth had 1, about 15% 
two and 8–10% three or more.

The most frequent comorbidities were cardiovascu-
lar diseases (31.3%), cancer (16.0%), endocrine dis-
eases (13.9%), chronic obstructive pulmonary disease 
(8.7%), diabetes (7.4%), neurologic diseases (4.8%), 
immunologic diseases (3.8%) and chronic renal failure  
(1.5%).

The crude point prevalence, that is the proportion of 
citizens in the population that on 31 December 2018 had 
a previous IBD diagnosis, is 437.0 (430.1–444.0) every 
100 000 inhabitants, 271.9 (266.4–277.4) with ulcerative 
colitis and 165.1 (160.9–169.4) Crohn’s disease.

As regards sex and a specific disease, for ulcerative 
colitis prevalence was 308.7 (300.3–317.1) for men and 
237.3 (230.1–244.4) for women and Crohn’s disease 
184.1 (177.6–190.6) 147.2 (141.6–152.9), respectively.

The point prevalence for both ulcerative colitis and 
Crohn’s disease changes in different ages (Fig.  5). The 
highest proportion occurs (in both sexes) during the 3°e 
4° decade where proportions reach almost 8‰ for ulcera-
tive colitis and 3‰ for Crohn’s disease, and with a second 
smaller peak, in particular for ulcerative colitis, in the 7° 
decade.

The median age of prevalent patients was 43.2 years 
(mean 44.7 and SD 17.4 years).

Figure 5 clearly shows that point prevalence changes 
across ages, therefore, to produce comparable measures 
overtime we computed age-standardized point prevalence.

Age-standardized prevalence is for ulcerative colitis 
304.7 per 100 000 subject/year (296.3–313.0) for men 
and 242.8 (235.3–250.2) among women (272.9 for peo-
ple), for Crohn’s disease 184.4 (177.9–191.0) and 155.1 
(149.0–161.1), respectively (1.69.8 for people). The over-
all age-standardized prevalence proportion of IBD is 489.1 
(478.5–499.7) for men, 397.8 (388.2–407.4) women and 
442.7 (435.6–449.8) people.

Fig. 4. Milan Agency for Health Protection. Crohn’s disease, annual age-standardized incidence rates for 2010–2018, by sex.
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Period prevalence

In Fig.  6, age-standardized cumulative prevalence for 
Crohn’s disease and ulcerative colitis are shown for single 
years, from 2010 to 2018. Age-standardized prevalence 
increased for ulcerative colitis from 175.3 per 100 000 
people/year (170.9–179.9) in 2010 to 277.9 (272.3–
283.5) with an AAPC of +12.4 (10.4–14.5). Annual cumu-
lative prevalence has grown also for Crohn’s disease, from 
107.1 to 171.8, with AAPC = +7.9 (6.9–8.8).

Projections to Italy

If IBD incidence was in Italy similar to that measured in 
Milan AHP during 2015–2018, the expected yearly num-
ber of IBD incident patients in 2019 would be 15 189, 
8332 ulcerative colitis and 6874 Crohn’s disease.

As regards prevalence, projecting what measured in 
Milan AHP on 31 December 2018, to the Italian popula-
tion, the expected number of prevalent IBD patients on 1 
January 2019 would be 264.013 subjects, 164.250 ulcera-
tive colitis and 99.763 Crohn’s disease.

In Table  2, numbers are presented for 5-year age-
groups, sex and type of IBD.

Fig. 5. Milan Agency for Health Protection. Age-specific point prevalence (on 31 December 2018) for Crohn’s diseases and ulcerative colitis.

Fig. 6. Milan Agency for Health Protection. Inflammatory bowel diseases (IBDs) age-standardized yearly cumulative prevalence for Crohn’s diseases and 
ulcerative colitis from 2010 to 2018.

Table 2. Estimate of the point prevalence of inflammatory bowel 
diseases in Italy on 1 January 2019, by disease and sex

 Crohn’s disease Ulcerative colitis IBDs

Men Women All Men Women All Men Women All

0–4 274 289 562 225 96 322 499 385 884
5–9 414 367 782 381 267 648 796 634 1430
10–14 1068 791 1859 1226 1037 2263 2294 1827 4122
15–19 2771 2276 5047 2808 2929 5737 5579 5206 10 784
20–24 4478 3687 8165 4957 4432 9389 9435 8119 17 554
25–29 5750 5155 10 905 7594 6687 14 282 13 345 11 842 25 187
30–34 5924 4814 10 738 8836 7414 16 250 14 759 12 229 26 988
35–39 5376 4493 9869 9569 7940 17 508 14 945 12 432 27 377
40–44 5551 4140 9691 8487 6803 15 290 14 038 10 943 24 981
45–49 4716 4083 8799 7767 6075 13 842 12 483 10 158 22 640
50–54 4315 3175 7491 8459 5678 14 137 12 775 8853 21 628
55–59 4047 3027 7074 8528 5530 14 058 12 575 8557 21 132
60–64 3748 3177 6925 8347 5484 13 831 12 096 8661 20 756
65–69 2792 2292 5084 5134 3891 9025 7926 6183 14 109
70–74 1647 1775 3422 3987 3957 7945 5635 5732 11 367
75–79 668 1194 1863 2340 2453 4792 3008 3647 6655
80–84 272 739 1011 1435 1667 3102 1707 2406 4113
85–89 151 229 380 528 1037 1566 679 1266 1945
90–94 21 74 95 42 204 246 63 278 341
95+ 0 0 0 0 19 19 0 19 19
 53 986 45 777 99 763 90 650 73 600 164 250 144.636 119.377 264.013

IBD, inflammatory bowel disease.
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Assuming the observed rate of increase in cumulative 
prevalence stable over time and valid for Italy, the overall 
national burden of IBDs will approach half a million cases 
in 2025 (around 331 000 ulcerative colitis and 158 000 
Crohn’s disease).

Discussion

This is a real-world study carried out in a northern Italian 
area where the health services are highly digitized and 
belong to a unique informatics system. Such administra-
tive records have been widely used to evaluate a broad 
range of diseases [18–22], including the economic burden 
of IBDs [23]. The AHP provides care to about three 3 500 
000 inhabitants. Therefore, the current study used large 
administrative databases related to a large and unselected 
population. Moreover, in the Milan area, IBDs are for-
mally defined together with other acute and chronic dis-
eases [15]. Therefore, the results of the present study can 
be reproduced and compared.

We measured, in a dataset of more than 3400 IBDs 
patients, an age-standardized incidence rate of 15.3 for 
ulcerative colitis and 9.4 for Crohn’s disease per 100.000 
people/year. Such values are comparable with those com-
puted in further recent Italian population-based studies 
[6,8–10]. Besides, the incidence for both ulcerative coli-
tis and Crohn’s disease in the present study agreed with 
recent UK estimates [24].

Incidence was significantly higher among men than 
women for both ulcerative colitis and Crohn’s disease.

Incidence showed stable rates during the analyzed 
period, for both ulcerative colitis and Crohn’s disease, in 
agreement with what was recently reported worldwide [4].

The point prevalence of IBD on 31 December 2018 was 
442.7 every 100 000 inhabitants, 272.9 with ulcerative 
colitis and 169.8 Crohn’s disease. These values are higher 
than those identified for Southern Europe [4].

We measured higher prevalence among men in both 
ulcerative colitis and Crohn’s disease. This result agrees 
with other Italian studies [6,9] but it is the opposite than 
in a recent GBD estimate [3]. We are not able to argue 
the reasons for such a difference. GBD methodology aims 
at worldwide estimates, and some of the applied assump-
tions may contribute to explain such differences in com-
parison with our observed data.

The age of onset of IBD varies in different studies. Early 
young age of onset has been related to a more severe clin-
ical course and aggressive surgical and medical therapy. 
However, the role of age-related guidelines also contributes 
to the heterogeneity of results. The mean age measured in 
this survey was in agreement with most of the European 
studies collected in a review with a younger age of onset 
for Crohn’s disease than for UC, in both sexes [25].

However, considering the quite young age of IBDs 
onset and their good prognosis, prevalence estimates are 
strongly influenced by the length of the period for which 
data are available. In the present study, prevalence is up 
to 18 years. This may be the most sensible explanation for 
the difference with the Di Domenicantonio et al. [9] val-
ues, based on the same selection criteria but for a sensibly 
shorter period.

Half of the Milan prevalent cases were younger than 
44 years that corresponds, for the general population, to at 
least 40 years of expected life [16]. Some studies reported 

no differences in general mortality between IBDs patients 
and the general population [26,27]. On the contrary, oth-
ers evidenced an excess risk of death for IBDs patients 
with both child-onset [28] and late-onset [29]. However, 
the measure of the hazard ratios cannot seriously affect 
the overall amount of the estimated cohort.

Moreover, the prevalence proportion has increased in 
the Milan area from 2010 to 2018 at an impressive annual 
rate of around +12% per year for ulcerative colitis and 
+7% for Crohn’s disease. Therefore, the availability of fig-
ures based on a long period of follow-up makes more real-
istic the estimates and boosts the burden of prevalence.

We applied the figures measured in the AHP to the 
Italian population to provide the order of magnitude of 
the burden of newly diagnosed and prevalent IBDs cases. 
The suitability of Milan estimates for the whole coun-
try may be debated. Previous Italian studies have docu-
mented, for Crohn’s disease, average lower incidence rates 
than in Milan. However, many of these studies were based 
on small numbers [5]. In addition, also a decreasing north 
to south trend is arguable. In fact, the highest Southern 
European rate for Crohn’s disease has been documented in 
the South of Italy [30]. The pattern is even more complex 
considering that a particularly low prevalence, especially 
for Crohn’s disease (Crohn’s disease 15 × 104, ulcerative 
colitis 124 × 104), has been measured in a different Italian 
southern region [31].

International studies show that countries seem harmo-
nized for IBDs level according to their level of westerniza-
tion [3,4].

We are well aware of the limitations of our study that 
derive from the use of administrative data. For example, 
the use of hospital data may have underreported the true 
incidence/prevalence excluding mild cases. Moreover, 
a possible weakness is that we identified patients based 
on specific hospitalization and exemption codes, there-
fore errors in such codes could bring to underestimate. 
Moreover, subjects who were not registered with the 
regional universal coverage healthcare system could not be 
identified. However, both conditions might bring a negligi-
ble underestimation considering that in Italy, the national 
healthcare system is universal and fully covers the popula-
tion. In addition, some cases may have been hospitalized 
only more than 18 years before and be underreported.

The observed growth of the IBDs prevalence from 
2010 to 2018 in the Milan area, might pose a warning 
for all the other Italian areas and the Country as a whole. 
IBDs’ are complex [1] and costly [11,23] diseases, which 
affect a quite young population, with remissions and flares 
that may last for patients’ whole life, that is many decades. 
The provided Italian estimates should only be considered 
until a national study will provide more reliable numbers, 
avoiding the possible causes of overreporting (e.g. geo-
graphical heterogeneity) and underreporting.

Our figures, age, sex and disease-specific, can be useful 
for clinicians and policymakers, to properly plan the IBDs’ 
health system in the coming years.

Conclusion

This real-world study, based on administrative health 
data, provides recent estimates for IBDs incidence and 
prevalence, showing high rates and an incessant increase 
in the burden of patients. Our results are coherent with 
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other studies carried out in Italy and Europe. According 
to our results, more than 15 000 new cases are expected 
in Italy every year, about 8300 ulcerative colitis and 6900 
Crohn’s disease. Also, there are at least 264 000 Italian 
citizens with an IBDs diagnosis, and, at the current prev-
alence growth, the burden is expected to reach 500 000 in 
2025.
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