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Abstract
Background: Disease heterogeneity, according to the age at onset, has been reported in Crohn’s disease (CD).

Objective: This study aimed to compare natural history in CD patients diagnosed �17 (early onset (EO)) versus �60

(late onset (LO)) years old.

Methods: EO CD and LO CD patients referred to two Italian inflammatory bowel disease (IBD) centres were included.

Relevant data comprised sex, current smoking, disease location and behaviour, IBD family history, extra-intestinal mani-

festations and use of medical/surgical therapy during the follow-up period.

Results: Among 2321 CD patients, 160 met the inclusion criteria: 92 in the EO and 68 in the LO group (mean follow-up

11.7� 7.7 years). Family history of IBD was more frequent in EO compared to LO CD (26% vs. 4%; p< 0.0001). Ileocolonic,

upper gastrointestinal and perianal involvement occurred more frequently in EO compared to LO CD (56% vs. 21%,

p< 0.0001; 17% vs. 3%, p< 0.01; and 38% vs. 19%, p< 0.01, respectively). Progression to complicated disease occurred

more frequently in EO CD (40% vs. 10% p< 0.005), with an increased use of corticosteroids and anti-tumour necrosis factor

alpha agents within 10 years since diagnosis (81% vs. 58%, p¼ 0.004, and 36% vs. 16%, p¼ 0.01, respectively), while the

cumulative probability of surgery did not differ between the two groups.

Conclusions: Patients with EO CD are more likely to develop a more aggressive disease with perianal involvement and a

greater use of drug treatment compared to those with LO CD, without carrying an increased need for surgery.
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Introduction

The incidence of inflammatory bowel disease (IBD) is
increasing worldwide, especially in newly industrialised
countries.1,2 Although Crohn’s disease (CD) generally
affects the adult population, 7–20% of patients develop
the disease before the age of 17 years (paediatric onset)3,4

and 10–15% after the age of 60 years (elderly onset).1

According to epidemiological studies, the incidence of
paediatric onset IBD has increased, particularly for
CD, over the last 10 years.5–7 On the other hand, the
progressive ageing of the general population makes
elderly-onset IBD an emerging and growing problem
that poses particular challenges, especially due to the
frequently concurrent multi-morbidity8 and a possible
greater diagnostic delay.9 Disease heterogeneity

according to the age at CD onset has been hypothesised.
In fact, preliminary data suggest that disease phenotype
in paediatric patients might be more severe compared to
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adult CD10,11 – possibly related to the greater genetic
penetrance of younger patients – with unusual presenta-
tion and atypical endoscopic and histological findings.12

For this reason, the Montreal classification was modified
and specifically adapted for the paediatric population,
dividing IBD onset into five subcategories: <17 years
(paediatric-onset IBD), <10 years (early onset IBD),
<6 years (very early onset IBD), <2 years (infantile
IBD) and within 28 days since birth (neonatal IBD).13

Similarly, clinical presentation in the elderly might be
more subtle and unspecific, while the natural course of
disease and impact of treatments still need to be ascer-
tained. Until then, physicians caring for this population
must face a number of age-specific problems, including
misdiagnoses and the identification of the risk–benefit
profile of the available medical and surgical therapeutic
options.14 From both a pathogenic and a clinical point
of view, early onset (EO) CD and late onset (LO) CD
may represent two opposite ends of CD spectrum, in
which genetic and environmental factors play different
roles. Moreover, it is interesting to explore EO CD in
Italy, as the only available data on an Italian population
are confined to a paediatric setting without extensive
follow-up,15 and there are no studies focusing on LO
CD in Italy, hence the need for comparing these two
peculiar populations in terms of disease natural course
and medical needs.

On this basis, the primary aim of the present study
was to compare EO patients (i.e. those <17 years of
age) to LO patients (i.e. those >60 years of age) in a
large CD Italian cohort over a 10-year follow-up
period.

Materials and methods

Cases included all CD patients <17 years old (EO
group) and those >60 years old (LO group) at the
time of diagnosis. All patient data were retrieved
from the available local medical records of two IBD
tertiary referral centres in Rome from 1980 to 2016.
Both inpatients and outpatients were included. The
study area was a region of Central Italy, and most
of the patients were Caucasian and were born in
that area. Patients with a follow-up period of less
than two years or who accessed the hospital only
once were not included in the data analysis.
Retrospectively collected data included age at diagno-
sis, sex, family history of IBD, smoking habit (current
smokers), date of CD diagnosis, presence of perianal
disease and extra-intestinal manifestations (EIM), CD
localisation and behaviour according to the Montreal
classification (L1 ileal, L2 colonic, L3 ileocolonic and
L4 upper gastrointestinal disease; B1 inflammatory,
B2 stricturing and B3 penetrating disease).16 B2 and
B3 were pooled together and generally defined as

‘complicated behaviour’. Perianal lesions included
both abscesses and/or fistulae. EIM included joint,
skin, ocular and hepatobiliary manifestations. All the
following medications were recorded: corticosteroids,
immunosuppressants and anti-tumour necrosis factor
alpha (TNF-a) agents. The time lapse between diag-
nosis and the first use of any medication was calcu-
lated. Only small-bowel resection, partial or total
colectomy, definitive stoma or stricturoplasty were
considered as surgical interventions.

The study was performed as a clinical, retrospective
audit with anonymised data, and as such it is exempt
from the need for written informed consent. The study
protocol was approved by the local ethics committee and
conforms to the ethical guidelines of the 1975
Declaration of Helsinki, as reflected in a priori approval
by the institution’s human research committee.

Statistical analysis

Qualitative variables were evaluated as absolute fre-
quencies and percentages, while quantitative variables
were summarised with means and standard deviations.
Global comparison according to age at diagnosis was
performed using the chi-square test. Statistical signifi-
cance was considered with p< 0.05. Most relevant
Kaplan–Meier event-free survival curves, including cor-
ticosteroids, immunosuppressants, anti-TNF-a agents
and surgery, were analysed. Univariate and multivari-
ate analyses for possible variables associated with EO
and LO CD were computed after correction by time of
follow-up. Cumulative probabilities of events were
evaluated within both 2 and 10 years since diagnosis.
A sub-analysis of the EO and LO groups diagnosed
after 1998 (year of approval of infliximab for CD treat-
ment) was performed. All the analyses were performed
with StatsDirect (StatsDirect Ltd, Cambridge, UK).

Results

Baseline characteristics of the study populations

The flow chart of the study is shown in Figure 1. Of the
entire cohort of 2321 CD patients, 160 met the inclu-
sion criteria. Of these, 92 belonged to the EO cohort
(median age 15 years; range 0–17 years) and 68 to the
LO cohort (median age 66 years; range 60–85 years).
The mean overall follow-up was 11.7� 7.7 years, with
no difference between the two study populations
(13.6� 8.6 for EO CD and 11.7� 7.8 for LO CD;
p¼ 0.15). At maximum follow-up, none of the patients
in the EO cohort died. Conversely, 12/68 (17.6%)
patients in the LO cohort died of causes unrelated to
CD. The baseline characteristics of the EO and LO
cohorts are shown in Table 1.

Cantoro et al. 53
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Comparison of EO versus LO CD

A family history of IBD occurred more frequently in
the EO group compared to the LO group. Conversely,
no significant difference was seen in the percentage of
active smokers in the EO group compared to the LO
group. A significantly higher ileocolonic localisation
(L3) and upper gastrointestinal involvement (L4)
occurred more frequently in the EO group compared
to the LO group. Disease behaviour at diagnosis was
mainly inflammatory (B1) in both groups. However,
the behaviour frequency distribution was statistically

different. The univariate comparison of all relevant
clinical characteristics of the two study populations is
summarised in Table 1. At multivariate analysis, family
history of IBD, disease localisation and perianal disease
maintained statistical significance (p< 0.001). In add-
ition, progression to complicated disease during
follow-up occurred more frequently in the EO group
compared to the LO group (40% vs. 10%, p< 0.005;
Figure 2). During the disease course, patients in the EO
group were more likely to manifest with perianal lesions
(fistulae or abscesses) compared to those in the LO
group. The use of medical or surgical therapy within

Table 1. Baseline characteristics and comparison of all variables of the two study populations.

Overall patients EO (�17 years) LO (�60 years)

N¼ 160 N¼ 92 N¼ 68 p

Sex (F/M) 82/78 (51%/49%) 43/49 (47%/53%) 39/29 (57%/43%) 0.2

Family history 27 (17%) 24 (26%) 3 (4%) <0.001

Current smokers 37 (23%) 26 (28%) 11 (16%) 0.1

Localisation at diagnosis

L1 64 (40%) 30 (33%) 34 (50%) 0.0001

L2 30 (19%) 10 (11%) 20 (29%)

L3 66 (41%) 52 (57%) 14 (21%)

L4 18 (11%) 16 (17%) 2 (3%) <0.01

Behaviour at diagnosis

B1 96 (60%) 58 (63%) 34 (56%) <0.05

B2 52 (33%) 24 (26%) 20 (41%)

B3 12 (7%) 10 (11%) 14 (3%)

Progression to complicated behaviour (B2þB3) during follow-up 27/96 (28%) 23/58 (40%) 4/38 (10%) <0.005

Perianal disease 48 (30%) 35 (38%) 13 (19%) <0.01

Extra-intestinal manifestation 40 (25%) 27 (29%) 13 (19%) 0.2

EO: early onset; LO: late onset.

2321 CD patients

(from 1980 to 2016)

Excluded: 1735 adult CD onset (age 18–59)

215 missing data
211 insufficient follow-up

160 patients

included in the analysis

92 patients

Early onset CD

68 patients

Late onset CD

Figure 1. Flow chart of the study. As per study design, adult patients (age range 18–59 years) were excluded. CD: Crohn’s disease.
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the first two years since diagnosis is reported in Table 2.
In particular, the EO group had a significantly
increased use of any medical therapy, including cortico-
steroids, immunosuppressants and anti-TNF-a agents
compared to the LO group. The cumulative probabil-
ities of receiving corticosteroids, immunosuppressants
and anti-TNF-a agents within 10 years since diagnosis
in the EO group and in the LO group were 81% versus
58% (p¼ 0.004), 58% versus 35% (p¼ 0.04) and 36%
versus 16% (p¼ 0.01), respectively. There was no sig-
nificant difference between the two groups regarding
the need for both first and second surgery during the
first two years since diagnosis. Even cumulative prob-
ability of surgery within 10 years was not different
between the two groups. At maximum follow-up,
22.8% of the EO group and 13.2% of the LO group
had received more than one surgical intervention.
Definitive stoma was performed in 5.4% of the EO
group and in 2.9% of the LO group. Supplemental
Tables S1 and S2 report the comparison of relevant
clinical characteristics and the use of medical or surgi-
cal therapy in the two subgroups of patients diagnosed
after 1998. Finally, Figure 3 reports Kaplan–Meier
curves for both EO and LO groups regarding

corticosteroid-free (Figure 3(a)), immunosuppressant-
free (Figure 3(b)), anti-TNF-a agent-free (Figure 3(c))
and surgery-free (Figure 3(d)) survival. Regarding anti-
TNF-a agent-free survival, no statistical difference was
seen in the two subgroups of patients diagnosed after
1998 (data not shown). The mean time-free survival
intervals (months) in the EO group versus the LO
group were: 36.2 (95% confidence interval (CI) 26.2–
46.4) versus 61.6 (95% CI 48.2–75.0) for corticoster-
oids; 77.7 (95% CI 67.7–87.7) versus 108.7 (95% CI
100.1–117.2) for immunosuppressants; 94.2 (95% CI
86.3–103.4) versus 116.6 (95% CI 110.1–123.1) for
anti-TNF-a agents; and 97.4 (95% CI 87.7–107.0)
versus 78.3 (95% CI 64.4–92.0) for surgery. The cumu-
lative probabilities of receiving corticosteroids,
immunosuppressants and anti-TNF-a agents within
10 years since diagnosis in the EO and LO groups
were 81% versus 58% (p¼ 0.004), 58% versus 35%
(p¼ 0.04) and 36% versus 16% (p¼ 0.01), respectively.
The cumulative probability of surgery within 10 years
did not statistically differ between the two groups. Most
patients with perianal disease were treated with surgery,
regardless of concurrent medical therapy and age
group. In nine cases, this datum was missing.

100%

50%

0%

100%

50%

37%

63%

62%

38%
50%56%

44% 50%

B2 + B3 B2 + B3B1 B1

Diagnosis Max follow-up Diagnosis Max follow-up

EO  CD LO  CD

0%

Figure 2. Evolution of CD behaviour from its diagnosis to the maximum follow-up period, according to the age of onset. B2 and B3 were

pooled together and considered as complicated behaviour. EO: early-onset; LO: late-onset.

Table 2. Use of medical or surgical therapy during the first two years since Crohn’s disease diagnosis.

Overall patients EO (�17 years) LO (�60 years)

N¼ 160 N¼ 92 N¼ 68 p

Corticosteroids 89 (56%) 61 (66%) 28 (41%) <0.005

Immunosuppressants 37 (23%) 25 (27%) 12 (18%) 0.2

Anti-TNF-a agents 17 (11%) 14 (15%) 3 (4%) 0.05

First surgery 50 (31%) 24 (26%) 26 (38%) 0.1

Second surgery 5 (3%) 3 (3%) 2 (3%) 0.9

TNF-a: tumour necrosis factor alpha.
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Discussion

We herein described CD natural history in a cohort of
Italian patients, with the aim of comparing EO to LO
CD, with an extended follow-up. Previously published
studies exploring CD natural history focused on either a
paediatric3,17 or an elderly population.14 Hence, it is not
possible to compare the characteristics of EO versus LO
CD in our cohort with other studies due to the different
settings of enrolment. However, the strength of this
paper lies in the direct comparison of CD at the two
opposite ages of onset. Novel and interesting character-
istics were found in the EO and LO groups.

Overall, EO CD was more aggressive compared to
LOCDwith respect to disease behaviour, complications
and use of medical therapy. EO CD was characterised
by the predominance of ileocolonic localisation (L3)
and upper gastrointestinal involvement (L4) in a con-
sistent rate of patients. Our findings confirm those
described in other paediatric CD series, reporting a
more prevalent ileocolonic localisation, with or without
upper gastrointestinal involvement.3,18–20 Instead, LO
CD localisation was colonic in half of patients, but the
exclusively colonic localisation occurred in only 29% of

cases, in contrast with the literature that described a
predominantly colonic localisation of the disease in
the elderly.21–25 However, this difference could be
explained by the lack of ileal exploration in some of
the aforementioned studies, whereas all patients
included in our study underwent ileo-colonoscopy.
Disease behaviour at diagnosis was inflammatory in
approximately 60% of patients of both groups.
Notably, progression to complicated disease (B2þB3)
during follow-up occurred more frequently in the EO
group than it did in the LO group. Moreover, perianal
disease was mostly associated with EO CD. EO CD
patients had increased use of corticosteroids and anti-
TNF-a agents, especially during the first two years since
diagnosis, and the cumulative probability of receiving
any therapy (corticosteroids, immunosuppressants and
anti-TNF-a agents) within 10 years since diagnosis was
greater in EO CD compared to LO CD. Thus, the LO
CD phenotype seemed to be less aggressive, with a more
stable and milder course, consistent with previously
reported results.14,26 From a clinical point of view, des-
pite EO CD being the most aggressive disease, the
greater extension and younger age might discourage a
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Figure 3. Kaplan–Meier curves for both EO (blue lines) and LO (red lines) CD groups regarding (a) corticosteroid-free, (b) immuno-

suppressant-free, (c) anti-tumour necrosis factor alpha agent-free and (d) surgery-free survival.
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radical surgical approach. On the contrary, although
LO CD seems to be less aggressive, the risk related to
side effects of drugs, infections, tumours and drug inter-
actions would favour elective surgery as the best strat-
egy in the elderly subgroup. Hence, the need for surgery
is not directly proportional to disease severity, and is
still necessary in case of complications such as strictures
or abscesses. Of note, the development of intestinal
fibrosis, one of the most threatening complications of
CD, is partially related to intestinal inflammation,
occurs in more than one third of these patients and
often requires surgery.27 Regardless of age, both med-
ical and surgical therapies carry some risk and potential
adverse effects that should be carefully evaluated and
discussed with patients.

Interpreting the different use of corticosteroids,
immunosuppressants, biologics and surgery has some
limits that must be taken into account. In particular,
even if this study reflects a tertiary referral practice,
there might be a certain degree of variability among dif-
ferent prescribing clinicians, and marked changes in the
therapeutic approach have been made in recent decades.
Also, data regarding medication non-adherence, which
may be responsible for a considerable rate of disease
flare,28 were not available. The choice of surgery as a
potential ‘gold standard’ of disease severity, as reported
in previous studies, has many limitations as well, as pre-
viously mentioned. For example, the similar surgery
rates between the two groups in our study may poten-
tially reflect CD medical under-treatment, at least in a
proportion of patients with concurrent multi-morbidity.

The prescription of immunomodulators, according
to guidelines, has become in the more extensive last dec-
ades, especially in the paediatric age group. Since 1998,
with the introduction of infliximab, the therapeutic
choice for CD has changed even more. Starting from
these premises, we did a sub-analysis for patients diag-
nosed in the biological era. We observed a significantly
greater use of anti-TNF-a agents in the EO group com-
pared to the LO group, which is in accordance with the
higher efficacy of anti-TNF-a agents in the early stages
of the disease.29 Conversely, the significantly lower use
of corticosteroids in the older group could be explained
by the higher risk of drug-related complications.

We are aware of the limitations of this study. In
particular, there are some selection biases, first because
this is a retrospective study of patients who accessed
tertiary referral centres for IBD. Hence, these data
could not be transferred to other settings. Although
patients diagnosed and followed in a tertiary referral
centre may have a lower risk of misdiagnosis, especially
in the elderly, they do not reflect the real course of CD
because they generally are more complex and difficult
cases to manage. Moreover, the period covered is very
long, with drastic changes in medical therapy, and the

sub-analysis of patients diagnosed after 1998 can only
partially overcome this bias. Furthermore, data regard-
ing multi-morbidity were not available, even if in LO
CD it may influence disease course more than ageing
itself, as was recently shown.30 Nonetheless, we found
some distinctive aspects of EO CD in comparison to
LO CD to the point that EO CD and LO CD could be
even ascribed as two different diseases with different
challenges.

To conclude, we have reported the largest Italian
study regarding CD natural history, embracing the
pre- and post-biological eras. Patients with EO CD
compared to those with LO CD are more likely to
have a family history of CD and could probably develop
a more aggressive disease with perianal involvement and
greater use of medical therapy, without carrying an
increased need for surgery. The identification of early
markers of disease with a prognostic value is still
awaited, along with a patient-tailored approach to this
condition.
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