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Abstract

Background: Little is known of the clinical outcome of patients with older-onset inflammatory 

bowel disease [IBD]. We performed a systematic review to determine phenotype and outcomes of 

older-onset IBD compared with younger-onset subjects.

Methods: A systematic search of Embase and Medline up to June 2015 identified studies 

investigating phenotype and outcomes of older-onset [diagnosed at age ≥ 50 years] Crohn’s disease 

[CD] and ulcerative colitis [UC] subjects. Pooled analyses of disease phenotype, medication use, 

and disease-related surgery were calculated.

Results: We analysed findings from 43 studies comprising 8274 older-onset and 34 641 younger-onset 

IBD subjects. Compared with younger-onset patients, older-onset CD patients were more likely to 

have colonic disease (odds ratio [OR] 2.56, 95% confidence interval [CI] 1.88 – 3.48) and inflammatory 

behaviour [OR 1.19, 95% CI 1.07  – 1.33], and less likely to have penetrating disease or perianal 

involvement. More older-onset UC patients had left-sided colitis [OR 1.49, 95% CI 1.18 – 1.88]. Although 

fewer older-onset IBD patients received immunomodulators [CD: OR 0.44; UC: OR 0.60] or biologicals 

[CD: OR 0.34; UC: OR 0.41], older-onset CD was similar in the need for surgery [OR 0.70, 95% CI 0.40 – 

1.22] whereas more older-onset UC patients underwent surgery [OR 1.36, 95% CI 1.18 – 1.57].

Conclusions: Elderly IBD patients present with less complicated disease, but have similar or 

higher rates of surgery than non-elderly patients. Whether this reflects a non-benign disease 

course, physicians’ reluctance to employ immunomodulators, or both, merits further study which 

is essential for improving the care of IBD in the elderly.

Key Words:  Older-onset IBD; phenotype; natural history; outcomes

1. Introduction

In�ammatory bowel diseases [IBD], including Crohn’s disease [CD] 

and ulcerative colitis [UC], are idiopathic, chronic in�ammatory 

disorders of the gastrointestinal tract, resulting from a combina-

tion of genetic predisposition, environmental factors, and abnor-

mal immune response to gut microbiota.1 The incidence of IBD is 
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increasing over time around the world.2 The rise in incidence has 

been reported across all age groups including in early childhood3 

and, based on recent data, also in the older population.4 With the 

ageing of the population, the incidence of older-onset IBD is expected 

to further increase.4,5

Studies have suggested that the phenotype and natural history 

of disease may differ according to the age of disease onset.4,6,7,8 As 

the majority of severe episodes occur during the �rst few years of 

disease onset,9,10 and patients’ ability to tolerate underlying activity 

may diminish with ageing,5 older-onset patients should be treated 

differently from older patients with disease onset at a younger age. 

However, in most studies, these two groups of patients were not 

clearly distinguished. Some studies have reported that disease course 

was milder in older-onset patients,7,8 whereas others11,12 found that 

disease outcomes were not so benign, or can be worse in older-onset 

patients. Identifying age-related differences in the clinical course 

of older-onset IBD patients could impact on the approach to their 

management and treatment. With growing adoption of algorithms 

suggesting early immunosuppressive therapy with biologicals or 

combination therapy to achieve superior outcomes, de�ning the nat-

ural history of disease in this older-onset IBD population is essential 

to balance risks of aggressive medical therapy against likelihood of 

progression of disease. This is particularly pertinent with evidence 

suggesting that older patients may tolerate immunosuppression less 

well. There is not yet a comprehensive review of disease phenotype 

and natural history of older-onset IBD [de�ned as in individuals 

diagnosed after age  50]. We conducted a systematic review and 

meta-analysis of the literature to report disease phenotype and natu-

ral history of older-onset IBD patients, and to highlight differences 

between older-onset and younger-onset IBD patients.

2. Methods

2.1. Literature search

This study was reported according to the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses guidelines.13 An 

electronic literature search was conducted on Embase and Ovid 

MEDLINE using the following combination of keywords: [‘crohn’ 

and ‘disease’] or [‘crohn disease’] or [‘ulcerative’ and ‘colitis’] and 

[‘older’ and ‘age’] or [‘elderly’] or [‘elderly’ and ‘onset’]. No start 

date limit was used and the search was performed until September 

2015. Manual search was performed for abstracts published in major 

international conferences, including the Digestive Disease Week, 

the United European Gastroenterology Week, and the Asia Paci�c 

Digestive Week, over the past 5 years. Searches of bibliographies of 

original articles and relevant reviews were subsequently performed 

to identify further studies for inclusion. The search had no language 

restrictions. After removal of duplicate references, initial screening 

of article titles and abstracts was undertaken by two independent 

teams from the Chinese University of Hong Kong [HYS, WT] and 

the Massachusetts General Hospital [CYL, AA]. Potentially rel-

evant articles were obtained in full text and reviewed independently. 

Prede�ned criteria were used to determine eligibility for inclusion. 

Authors of papers were contacted as necessary to obtain additional 

data that were not available in the full manuscript or abstract.

2.2. Selection criteria

Clinical studies investigating the phenotype, clinical outcomes, and 

natural history of older-onset CD or UC [de�ned as in patients 

with disease diagnosed at 50 years of age or older] were included. 

Members of the two research teams independently conducted 

an initial screen of citations by titles and abstracts. Citations that 

were not original data [ie review articles], did not examine older-

onset IBD, used a cut-off age younger than 50 years to de�ne the 

older IBD population, did not separate CD from UC, or did not 

include information on phenotype or natural history were excluded. 

Disagreement between the two teams was resolved by discussing 

through teleconference.

2.3. Data extraction

Eligible citations were randomised into two groups and reviewed 

separately by the two teams. Data extraction forms were completed 

by each team, and then combined together. To ensure consistency, 

data extracted independently from the two teams for a pilot �ve 

studies were compared and a consensus was reached. Extracted data 

included the primary author, year and time of publication, country of 

origin, study design and setting, study size, population demograph-

ics, disease phenotype [disease location and behaviour according 

to the Montreal classi�cation14] and clinical outcomes or natural 

history [surgery, immunomodulators, and biologics] of older-onset 

patients. Studies reported either overall proportion of patients using 

various medical therapies or surgery for their IBD, or reported out-

comes at speci�c time points [ie 1 year, 5 years, 10 years]. If there 

was a control population with younger-onset IBD, phenotype and 

natural history of these patients were also collected for comparison.

2.4. Statistical analysis

Statistical analysis was performed using Stata 13.2 [StataCorp, 

College Station, TX]. We performed analysis in two different steps. 

First, recognising that a subset of studies did not provide a younger-

onset IBD group for comparison but nevertheless provided useful 

data on phenotype of older-onset IBD patients, we calculated pooled 

proportions of the distribution of disease location and phenotype in 

CD and extent in UC according to the Montreal classi�cation. We 

also calculated the overall proportions of older-onset IBD patients 

receiving traditional immunomodulator [azathioprine, metho-

trexate, 6-mercaptopurine] or anti-tumour necrosis factor [TNF] 

therapy, and IBD-related surgery. Additionally, where information 

was available, rates of these outcomes at 1 year and 5 years after 

diagnosis were calculated. The second analysis compared pheno-

types and outcomes of older-onset and younger-onset IBD patients. 

A DerSimonian and Laird random effects model15 was used to cal-

culate odds ratios [ORs] and 95% con�dence intervals [CIs] for out-

comes where there was signi�cant heterogeneity between the studies 

[de�ned as a Cochrane I2 > 50% or chi-square < 0.05]. For out-

comes where there was homogeneity between the various studies, a 

�xed effects model was used. A p-value of less than 0.05 was consid-

ered indicative of statistical signi�cance. Quality of included studies 

was assessed using the Newcastle Ottawa scale.16 Meta-regression 

was performed on each of the outcomes to identify in�uential vari-

ables. A priori speci�ed subgroups included region of origin, year of 

publication, size of the included cohort, and study quality. The likeli-

hood of publication bias was assessed via Begg’s and Egger’s tests.

3. Results

3.1. Literature search

Our literature search identi�ed 1664 citations from Embase and 

Medline through June 3, 2015 [1523 citations from Embase, and 

an additional 141 unique citations from Medline] [Figure 1]. After 

review of the title and abstracts, a total of 116 citations were 

selected for full-text review. After excluding studies that did not 
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examine older-onset IBD, used a cut-off age younger than 50 years 

to de�ne the older IBD population, did not separate out CD from 

UC, or did not include information on phenotype or natural his-

tory, a total of 43 articles were eventually included in our �nal 

analysis [20 conference abstracts, 23 full-text articles]. The years 

of publication ranged from 1981 to 2015. Most studies [n = 30] 

were retrospective whereas 10 studies were prospective cohorts. 

The most common age cut-off to de�ne older-onset IBD was 

60 years [30 studies] (range 50 years [6 studies] to 65 years [6 stud-

ies]). Most studies were from Europe [n = 19] or North America 

[n = 13]. There were 32 studies that provided information on CD 

[Table 1 and Supplementary Table 1 [available as Supplementary 

data at ECCO-JCC online], corresponding to 2981 patients with 

older-onset CD compared with 17 524 younger-onset CD controls 

[from 24 studies]. For UC, a total of 25 studies provided informa-

tion on older-onset disease and included 5293 patients [Table 2 

and Supplementary Table  2 [available as Supplementary data at 

ECCO-JCC online]] compared with 17 117 controls [from 21 

studies]. The quality of the included studies ranged from 1 to 8 

according to the Newcastle Ottawa scale [median 8].

3.2. Phenotype and natural history of older-onset IBD

We �rst analysed the pooled proportions of disease location and 

behaviour according to the Montreal classi�cation for older-onset 

CD patients. From 21 studies that provided estimates of prevalence, 

the most common disease location in older-onset CD was L2, affect-

ing 44% of patients [95% CI 36 – 52]. In contrast, 32% and 26% 

had L1 and L3 disease, respectively [Supplementary Table 3, avail-

able as Supplementary data at ECCO-JCC online]. Upper gastroin-

testinal involvement was uncommon, with a pooled estimate of 7%. 

In�ammatory disease behaviour was noted in 68% of older-onset 

CD [95% CI 61 – 74]; penetrating disease was uncommon [8%]. 

The pooled frequency of perianal involvement was 12% [95% CI 

9 – 15]. The overall rates of surgery, immunomodulators, and bio-

logicals were 32%, 32%, and 15% respectively. Only a small pro-

portion of studies provided estimates of these outcomes at 1 and 

5 years [Supplementary Table 3].

In older-onset UC, the most common disease extent was E2 [left-

sided] disease, with a pooled estimated of 45% [95% CI 40 – 52]. 

Both E3 and E1 disease were less common, affecting 31% and 22%, 

respectively. The overall rates of surgery, immunomodulators, and 

biologicals were lower than in CD and were 9%, 17%, and 4%, 

respectively [Supplementary Table 3].

3.3. Comparison of older-onset with younger-onset 

IBD

3.3.1. Crohn’s disease

A total of 18 studies provided suf�cient information to compare 

disease location between older-onset CD and younger-onset CD 

[as controls]. Patients with older-onset CD were signi�cantly more 

likely to have L2 disease [OR 2.56, 95% CI 1.88 – 3.48] [p < 0.001], 

though there was signi�cant heterogeneity between the studies with 

an I2 of 71% [Figure 2]. In contrast, L3 disease was less common in 

older-onset CD [OR 0.43, 95% CI 0.33 – 0.57] [Figure 2] whereas 

there was no difference for L1 [OR 0.87, 95% CI 0.0.68 – 1.12] or 

upper gastrointestinal [GI] involvement [OR 1.03, 95% CI 0.72 – 

1.49]. For disease u older-onset CD was: more likely to be in�amma-

tory [11 studies, OR 1.19, 95% CI 1.07 – 1.33, p = 0.002] though 

heterogeneity remained between all the studies [I2 80%]; less likely 

to be penetrating [OR 0.48, 95% CI 0.33 – 0.69]; and similar in like-

lihood of stricturing disease [OR 0.90, 95% CI 0.67 – 1.20]. Perianal 

involvement was less common in older-onset CD compared with 

younger-onset disease [OR 0.64, 95% CI 0.56 – 0.80], with mod-

erate heterogeneity between the studies [I2 56%] [Supplementary 

Figure 1, available as Supplementary data at ECCO-JCC online].

Compared with younger-onset disease, patients with older-onset 

CD were: less signi�cantly less likely to receive immunomodu-

lators [OR 0.44, 95% CI 0.33  – 0.57] or biologicals [OR 0.34, 

95% CI 0.22  – 0.53] therapy; but similar in the need for surgi-

cal intervention [OR 0.70, 95% CI 0.40 – 1.22] [Figure 3]. Only 

two studies provided adequate details to estimate the outcomes 

at 1 year and con�rmed the above �ndings of similar rates of sur-

gery and lower use of immunomodulator or biological therapy 

[data not shown]. The pooled rate of surgery at 5 years from four 

1664 citations identified from
literature search:
1523 from Embase
141 from medline

1548 citations excluded based on screening of titles or
abstracts using general criteria 

116 potentially relevant citations 
identified for full-text review

43 articles included 

(20 conference abstracts,
23 full text articles)

73 studies excluded after full-text review for the following 
reasons :

used a cut-off age younger than 50 years to define the older 
IBD population

did not separate out CD from UC

did not include information on phenotype or nature history

did not examine older-o nset IBD

Figure 1. Flowchart depicting search strategy for the systematic review.
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included studies was also not signi�cantly different between older-

onset and younger-onset CD [OR 0.89, 95% CI 0.61 – 1.29].

3.3.2. Ulcerative colitis

Older-onset UC was modestly more likely to be left-sided in loca-

tion [OR 1.49, 95% CI 1.18 – 1.88] [Figure 4] when compared with 

younger-onset IBD, whereas there was no statistically signi�cant dif-

ference for either E1 [OR 0.83, 95% CI 0.67 – 1.03] or E3 location 

[0.99, 95% CI 0.87 – 1.11]. Similar to the �ndings observed in CD, 

patients with older-onset UC were less likely to receive immunomod-

ulator [OR 0.60, 95% CI 0.45 – 0.79] or biological therapies [OR 

0.41, 95% CI 0.27 – 0.62] [Figure 5]. However in contrast, older-

onset UC patients were signi�cantly more likely to undergo surgery 

[OR 1.36, 95% CI 1.18 – 1.57, p  < 0.001] with no heterogeneity 

between the studies [I2 44%, p = 0.11] [Figure 5]. Analysis at 1 year 

after diagnosis revealed that the differences in the rates of surgery 
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[OR 1.33, 95% CI 1.19 – 1.57], immunomodulator [OR 0.50, 95% 

CI 0.25 – 1.00] and biological use [OR 0.48, 95% CI 0.28 – 0.84] 

were already apparent at this time and persisted through the 5-year 

follow-up period.

3.4. Analysis restricted to full-text manuscripts

In an analysis restricted to full-text manuscripts alone, our results 

remain mostly unchanged. In Crohn’s disease, compared with young-

onset IBD patients, those with onset at an older age were more likely 

to have L2 disease [OR 1.84, 95% CI 1.44 – 2.34] and less likely to 

have L3 disease [OR 0.56, 95% CI 0.41 – 0.75] without any differ-

ence in likelihood of L1 or upper GI disease. There was no difference 

in disease phenotype, with similar proportions of B1 [OR 1.14, 95% 

CI 0.84 – 1.55], B2 [OR 0.89, 95% CI 0.37 – 2.14], and B3 disease 

[OR 0.60, 95% CI 0.25 – 1.43]. Similar to the main analysis, older-

onset CD was no different from younger-onset disease in requiring 

surgery [OR 0.80, 95% CI 0.47 – 1.38], but less likely to receive 

immunomodulators [OR 0.54, 95% CI 0.31 – 0.93] or biological 

therapy [OR 0.19, 95% CI 0.04 – 0.99]. In UC, older-onset IBD was 

more likely to be E2 [OR 1.26, 95% CI 1.07 – 1.49] but no different 

in E1 or E3. Older-onset UC patients were more likely to undergo 

surgery [OR 1.29, 95% CI 1.14  – 1.47] but less likely to receive 

immunomodulator [OR 0.77, 95% CI 0.60 – 0.99] but not biologi-

cal therapy [OR 0.48, 95% CI 0.20 – 1.14].

3.5. Additional analysis

Meta-regression was performed on each of the outcomes to identify 

in�uential variables. Study quality score, region, year of publica-

tion, whether the manuscript was a full-text manuscript or con-

ference abstract, age cut-off for de�nition of older-onset IBD, and 

number of older IBD patients included did not in�uence the differ-

ence between older-onset and younger-onset IBD patients [p > 0.10 

for all]. Year of initiation of cohort was weakly associated with a 

greater difference between older- and younger-onset CD patients 

[OR 1.02, 95% CI 1.00 – 1.04]. The Egger test showed evidence 

of weak publication bias [p  =  0.047] for immunomodulator use, 

biological use, and disease location in CD, and disease extent and 

surgery in UC [ < 0.05].

4. Discussion

Up to one-�fth of all new diagnoses of IBD may occur after 60 years 

of age.17,18,19 With evolution of therapeutic algorithms into recom-

mendation for early, aggressive immunosuppressive therapy to 

achieve better outcomes, yet recognition that widespread use of this 

practice is limited by concerns about safety and long-term durabil-

ity, accurate determination of the natural history of disease is essen-

tial to balance risks and bene�ts in speci�c patient subpopulations. 

Literature on outcomes of older-onset IBD is both sparse and hetero-

geneous, further limited by the frequent grouping together of those 

with true older-onset disease and those diagnosed at a younger age 

who have now attained the age of 60 years. In this systematic review 

and meta-analysis, we demonstrated that older-onset CD and UC 

have speci�c phenotypic characteristics distinct from younger-onset 

disease, with less utilisation of conventional immunomodulators and 

biological therapy. In contrast, they have comparable or even higher 

rates of IBD-related surgery.

There are several interesting �ndings from our meta-analysis. 

First, we found that in comparison with younger-onset CD, disease 

diagnosed after the age of 50 years more frequently had isolated 

colonic distribution, was predominantly in�ammatory, and infre-

quently presented with perianal involvement. Whereas older-onset 

UC was more similar to younger-onset disease, there was a mod-

estly greater likelihood of left-sided colitis but not pancolitis. The 
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(c)

Figure 2. Comparison of disease location in older-onset and younger-onset Crohn’s disease. [a] Ileal disease [L1]. [b] Colonic disease [L2]. [c] Ileocolonic 

disease [L3].
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Figure  3. Comparison of outcomes in older-onset and younger-onset Crohn’s disease. [a] Surgery. [b] Immunomodulator use. [c] Biological [anti-tumour 

necrosis factor α] agents.
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difference in phenotype based on younger compared with older 

patients could re�ect underlying genetic predisposition, distinct 

dominant genetic pathways, or the effect of environmental in�u-

ences. WAlthoughthe genetics of very early-onset and paediatric 

IBD have been robustly studied,20,21 few studies have speci�cally 

examined the genetics of the older-onset IBD population. In sev-

eral cohorts, age of diagnosis was inversely associated with genetic 

predisposition to IBD.22,23 Some of the risk alleles associated with 

earlier age at diagnosis, like the NOD2 gene,23,24 are more fre-

quently associated with ileal involvement and penetrating com-

plications,25,26 thereby potentially explaining the lower frequency 

of such phenotypes in older-onset IBD. Additionally, the distribu-

tion of disease phenotypes may also represent the effect of varying 

environmental exposures. This has not been as widely examined, 

but evidence suggests that some environmental in�uences such as 

smoking may predispose to speci�c disease locations or behaviour. 

For example, in a population-based cohort by Lindberg et al., life-

time cumulative cigarette smoking was associated with ileocolonic 

or ileal CD and a greater likelihood of penetrating or stricturing 

complications.27

In contrast to disease phenotype which is easier to de�ne, analy-

sis of the severity and natural course of older-onset compared with 

younger-onset disease has been challenging. In addition to being a 

re�ection of the biological evolution of disease, it may also be in�u-

enced by physician behaviour and patient acceptance of various 

medical or surgical therapies, particularly in the context of signi�-

cant non-IBD comorbidity. A few previous population-based cohorts 

and expert opinions have suggested a more benign course of disease 

in older-onset IBD.4,8,19 In this meta-analysis, although this held true 

if de�ned by lower frequency of conventional immunomodulator or 

biological therapy use in both CD and UC, severe disease as de�ned 

by the need for IBD-related surgery, arguably a harder endpoint, was 

equally common in older- and younger-onset CD, and more com-

mon both overall and as early as within 1 year of diagnosis in older-

onset UC. Although there is lower utilisation of immunosuppressive 

therapy in older-onset IBD patients, there remain a lack of data on 

both ef�cacy and safety of therapies. Older patients are frequently 

excluded from drug clinical trials; observational cohorts suggest that 

older patients have lower rates of response to medical therapies28,29 

and higher rates of infections and discontinuation of therapy,28,30 

potentially contributing to the reluctance to use such treatments. 

However, the lower rates of response in older patients may also be 

in part due to inclusion of those with prolonged disease duration 

wherein �brostenosis or other consequences of chronic in�amma-

tion may impair therapeutic response. Thus, there is an important 

need for contemporary data speci�cally on the ef�cacy and safety 

of these medications in those with older-onset IBD who may still be 

susceptible to the early aggressive course of new-onset IBD. Second, 

the observation of more frequent use of systemic corticosteroids in 

older IBD patients31,32,33,34 may be associated with signi�cant adverse 

outcomes including steroid-related adverse events and non-IBD 

comorbidities.

Though medical therapies are used less frequently, this does not 

imply a more benign natural history, as our analysis suggests simi-

lar rates of surgical intervention in older-onset CD and higher rates 

of colectomy in older-onset UC when compared with younger-

onset disease. Two factors may contribute to this �nding. It may 

be due to reluctance to use long-term immunosuppressive therapy 

in older patients and preference towards more de�nitive surgery, 

particularly in older-onset UC patients. However, it may also 

represent a biologically more aggressive disease course in older-

onset UC patients. Supporting this hypothesis is that differences in 

rates of surgery were apparent as early as 1 year after diagnosis, a 

period of time whereby even aggressive medical therapy may have 

only modest bene�ts in reduction of rates of colectomy. There are 

few comparative studies of medical and surgical therapy in IBD, 

let alone in an older-onset population. In a retrospective study of 

Medicare and Medicaid patients, surgical therapy was associated 

with greater survival compared with medical therapy in UC, par-

ticularly in those older than 50 years.35 However, intestinal surgery 

in older patients may also be associated with greater short-term and 

long-term complications.36,37 Thus, studies of comparative outcomes 

of medical and surgical therapies in older-onset IBD are essential to 

optimise management algorithms in this cohort.

There are several implications to our �ndings. First, our con�rma-

tion of different phenotypic patterns in older-onset IBD patients should 

serve as a trigger for future studies of genetic and environmental con-

tributions to disease pathogenesis and phenotype in this population. 
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With a growing armamentarium of medical therapies targeting differ-

ent mechanisms of in�ammation, such analyses may identify alterna-

tive pathways of in�ammation in older-onset IBD patients, highlighting 

opportunities for safer and more effective therapies. Second, and more 

importantly, the less frequent use of immunomodulators and biologi-

cals in older-onset IBD patients was not supported by lower rates of 

surgical therapy, and indeed the rate of surgery was higher in older-

onset UC patients. Consequently, the natural history of older-onset 

IBD is not more benign than younger-onset disease, and shared deci-

sion making between the provider and patient should acknowledge 

the potential for aggressive disease behaviour in late-onset but newly 

diagnosed IBD while determining appropriate medical or surgical ther-

apies. Additionally, comparative studies on the short-term and long-

term impact of both medical and surgical treatments on outcomes must 

also necessarily include other parameters such as health-related quality 

of life and physical functioning, including independence in activities of 

daily living that may be more important in older patients.

We acknowledged a few limitations to the literature contribut-

ing to our meta-analysis. Not all studies provided detailed disease 

phenotypes and outcomes, or a younger-onset IBD cohort for 

comparison. Information on systemic corticosteroid use was pro-

vided only by a few studies and inconsistently, and data on other 

disease=related complications were sparse. Second, the time of phe-

notype assessment may have differed between the various studies. 

In IBD, where there is a progressive evolution over time, different 

time points for phenotyping may have introduced a bias. However, 

we feel this is less likely to have in�uenced comparative studies of 

younger- and older-onset IBD patients, given likely similar protocols 

for phenotyping the two populations within the context of a single 

study. Additionally, surgery and medication use outcomes were also 

assessed at �xed time points 1 and 5 years after diagnosis. Whereas 

many more studies than were included in our study examined out-

comes of IBD in older patients, these often grouped together both 

older-onset IBD patients and those who may have had disease that 

was diagnosed at a younger age and had now attained the age of 

60 years. The course of IBD is often most aggressive within the �rst 

year of disease onset,10 and consequently the natural history of true 

older-onset IBD may be distinct from those with younger-onset dis-

ease who are now older. Endpoints anchored to speci�c time points 

in the natural history of disease [1, 5, or 10 years] were also available 

only in a small subgroup of studies, and a larger body of literature is 

essential to more robustly quantify these. We also noted heterogene-

ity in the age cut-offs used to de�ne older-onset IBD, and although 

within the range we examined this did not in�uence our �ndings on 

meta-regression, it is important for the �eld to arrive at a consensus 

cut-off [commonly 60 years] to ensure homogeneity in future stud-

ies. In addition to common disease-related endpoints, older patients 

may have speci�c concerns like continence and functional independ-

ence in activities of daily living, and it is important for future stud-

ies to look at this. We also did not have information on severity of 

disease. Ideally, a study able to adjust for severity would help to 

de�nitively address the question of whether older-onset IBD is more 

severe and if the increased rates of surgery within 1 year of diagnosis 

in UC is a re�ection of patient and provider treatment preference, 

due to comorbidities or polypharmacy, or a re�ection of the under-

lying biology of the disease. Most of the studies did not provide 

description of use of systemic steroids and consequently this need to 

be addressed in future studies.

In conclusion, in a comprehensive systematic review of literature 

examining phenotype and outcomes of older-onset IBD patients, we 

demonstrated that older-onset disease, particularly CD, is more likely 

to have an isolated colonic location and in�ammatory phenotype 

with less frequent penetrating or perianal disease. In contrast to some 

prevailing opinions, we did not identify a consistently more benign 

natural history in older-onset IBD patients, and in particular, demon-

strate a higher rate of colectomy with older-onset UC. Whether this 

re�ects a non-benign disease course, physicians’ reluctance to employ 

immunomodulators, or both, merits further study which is essential 

for improving the care of IBD in the elderly. Informing clinicians of 

the expected natural history in this select population may help guide 

appropriate therapeutic choices and trigger future studies of compara-

tive effectiveness and outcomes of medical and surgical therapies in this 

population, in order to optimise patient outcomes.
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