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Chapter 1

INFLAMMATORY BOWEL DISEASE

Inflammatory bowel disease (IBD) is a chronic immune-mediated disease, comprising Crohn’s 
disease (CD), ulcerative colitis (UC) and IBD-Unclassified (IBD-U).1 Circa 87.000 individuals are 
diagnosed with IBD in the Netherlands.2 IBD is characterized by a relapsing and remitting 
inflammation of the intestines and patients often present with disabling symptoms such 
as abdominal pain, (bloody) diarrhoea and fatigue, reducing quality of life.1 Diagnosis is 
based on the presence of symptoms, physical examination, blood tests and endoscopy or 
additional imaging.3

IBD is incurable and treatment consists of two pillars: remission induction and maintenance 
therapy. During a relapse of disease, remission induction is necessary and mainly attempted 
to achieve by prescribing corticosteroids. After remission induction is reached, tapering off 
corticosteroids is essential due to their unfavourable safety profile. During maintenance 
therapy which is often started directly after or during induction therapy, preserving 
remission and preventing recurrent disease activity are aimed for. Treatment goals can be 
divided into clinical remission, biochemical and endoscopic (macroscopic inflammation) 
remission and mucosal healing (microscopic inflammation).4

The first step of medical therapy consists of mesalamine or budesonide (in UC) and 
budesonide without maintenance therapy (in CD). Second line treatment involves systemic 
steroids and immunomodulators such as thiopurines or methotrexate. The third line 
consists of biologicals: anti-TNF therapy such as infliximab or adalimumab, ustekinumab 
or vedolizumab and the more recently available small molecule tofacitinib.4-6 In general, 
preference towards surgical therapy is only given in case of lack of response to medical 
therapy.7 8

OLDER PATIENTS WITH INFLAMMATORY BOWEL DISEASE

The population of older patients with IBD, often defined as aged 65 years or older, is 
increasing. It is estimated that in the next decade more than one-third of all IBD patients 
will be older adults.9 A rising prevalence due to ageing of the general population and a rising 
incidence of IBD in older adults has been observed. The latter could be due to increased 
use of diagnostic tools for example in the context of colorectal cancer screening. It also 
has been speculated that decreased microbial diversity and pathophysiologic alterations 
including cellular senescence and chronic inflammation in older adults play a role in the 
increased incidence.10-13

Older patients with IBD experience a higher risk of negative health outcomes. A higher 
frequency of IBD-related hospitalization and a higher risk of developing serious adverse 
events during treatment, such as infections or lymphoproliferative disorders, and the need 
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for surgery, as compared to younger patients has been observed.14 Although guidelines do 
not advise different treatment strategies in older patients as compared to younger patients, 
several studies have shown that older patients are being treated differently in daily clinical 
practice. Diagnosis at an older age is associated with lower use of corticosteroid sparing 
therapies such as immunomodulators and biologics compared with a younger age.15 16 
Besides, older patients more often receive longer courses of corticosteroid therapy and in 
higher doses.15-17 The above mentioned differences in treatment are not necessarily due to 
a milder disease course in older patients15 and could be due to patient-related factors such 
as comorbidity and frailty, which are more often present in older patients. Up until now, it 
has not been clear which considerations from professionals and patients underlie these 
differences in therapy choices and if these considerations are supported by any evidence.

COMORBIDITY, GERIATRIC CONDITIONS AND FRAILTY

Healthcare in older patients is often challenging due to the presence of multimorbidity. 
In over two-third of adults aged 65 years or older, two or more chronic morbidities are 
present.18 IBD patients are exposed to an even higher risk of morbidity as compared to 
non-IBD patients due to the chronically present inflammation and medication used.19 20 
However, in randomized clinical trials researching new medications, patients with IBD 
with significant comorbidities fail to meet the strict inclusion criteria. Especially regarding 
treatment with recently introduced biologicals or small molecules, it is unknown what the 
impact of comorbidities is on treatment outcomes.

A higher age is also associated with the presence of geriatric conditions. Geriatric conditions, 
such as cognitive impairment or a history of falls, are not automatically related to a specific 
disease or (co-)morbidity.21 A comprehensive geriatric assessment is used to assess these 
conditions. This assessment is defined as a multidisciplinary evaluation in which problems 
are uncovered and resources and strengths of the patient are defined.22 It includes a 
geriatric assessment which explores four different domains, namely the somatic, functional, 
mental and social domain. The somatic domain includes assessment of (co-)morbidities, 
polypharmacy and malnutrition. This domain is usually included as a part of routine care. The 
functional domain includes functional performance, measured by the level of independence 
in (instrumental) activities of daily living, and level of physical capacity, for example measured 
by gait speed or handgrip strength. The mental domain includes cognitive performance 
and depression, the social domain includes the evaluation of the social support network.22 
During a comprehensive geriatric assessment, the findings of this geriatric assessment 
are evaluated by a multidisciplinary team often led by a geriatrician and among others a 
specialist elderly care nurse and a physiotherapist. The process of a comprehensive geriatric 
assessment, which is often closely linked with interventions, has been proven effective in 
the field of oncology as it predicts cancer treatment tolerance, mortality and enhances 
quality of life and leads to a reduction in the number of invasive treatments performed.23-25

1
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The above-mentioned assessment can be integrated into an overall level of frailty. Frailty 
is defined as a state of increased vulnerability to poor resolution of homeostasis following 
a stress. There are many ways of measuring frailty, however, a geriatric assessment is 
considered to be the gold standard.26 Because a geriatric assessment is a time consuming 
effort, patients are often screened for frailty prior to an assessment. Based on findings of 
this screening, the more detailed assessment can be undertaken.22

Thus, the difference between older and younger patients does not primarily lie in the age 
itself, but rather in heterogeneities concerning comorbidities, geriatric conditions and level 
of frailty. Because of the presence of these heterogeneities, treating the population of older 
patients with IBD can be challenging. In other medical fields, research performed in older 
patients shows an association between the presence of frailty and adverse health outcomes, 
thereby presenting the use of frailty screening or a comprehensive geriatric assessment as a 
valuable tool in clinical decision making.27 28 However, in IBD this is still an unexplored subject.

This thesis therefore has three aims:

I)	 To research factors contributing to current therapy choices and treatment goals 
in older patients with IBD accounting for the perspectives of both professionals 
and patients, and to quantify the current evidence on geriatric assessment and 
its relation with health outcomes.

II)	 To study the association between comorbidity, prior to start of medical therapy, 
and safety and effectiveness outcomes in patients with IBD.

III)	 To assess the prevalence of frailty in older patients with IBD and its association 
with health outcomes over time.
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THESIS OUTLINE

This thesis starts by evaluating underlying considerations which can contribute to the 
disparities in treatment of older patients as compared to adult patients with IBD by using 
qualitative methods, interviewing both professionals and patients. The results are presented 
in Chapter 2. This chapter also explores the relationship between frailty and therapy 
goals in IBD treatment in current practice. Chapter 3 quantifies the current evidence on 
geriatric assessment and its association with adverse health outcomes in IBD patients by 
performing a systematic literature review. Chapter 4 describes the association between 
comorbidities prior to start of anti-TNF therapy and safety and effectiveness outcomes, 
Chapter 5 describes the association between comorbidities prior to start of ustekinumab 
or vedolizumab therapy and safety and effectiveness outcomes, both by using real world 
data. Chapter 6 describes the prevalence of deficits in geriatric assessment in a multicentre 
cohort of older patients with IBD. In addition, this chapter looks into the association between 
deficits in a geriatric assessment, disease activity and disease burden. Chapter 7 studies 
the longitudinal relation between frailty screening, geriatric assessment and hospitalization 
after 18 months in the same cohort, thereby researching the value of frailty screening as 
a clinically applicable risk stratification in the treatment of older patients with IBD. Finally, 
in Chapter 8 the overall findings of this thesis are summarized, clinical implications are 
discussed, and future research ideas proposed.

1
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