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Abstract

Background and Aims: Inflammatory bowel diseases (IBD) lead to high morbidity and
unplanned healthcare utilization. We conducted a systematic review with meta-analysis to estimate
the cumulative incidence of IBD-related (and all-cause) hospitalization in patients with ulcerative
colitis (UC) and Crohn’s disease (CD).

Methods: Through a systematic review to September 3, 2019, we identified population-based
inception cohort studies in patients with IBD that reported patient-level cumulative incidence
of hospitalization at 1-, 3- and 5-years after diagnosis. Hospitalization risk was pooled using

Corresponding author: Siddharth Singh, MD, MS, Assistant Professor of Medicine, Division of Gastroenterology, Adjunct Assistant
Professor of Medicine, University of California San Diego, 9452 Medical Center Drive, ACTRI 1W501, La Jolla, CA 92093, U.S.A.,
sis040@ucsd.edu, Phone: 858-246-2352, Fax: 858-657-7259.

Author Contribution:

. Study concept and design: LT, SS

. Acquisition of data: LT, LJP, SS

. Analysis and interpretation of data: LT, SS

. Drafting of the manuscript: LT, SS

. Critical revision of the manuscript for important intellectual content: NHN, CM, LJP, WJS
. Approval of the final manuscript: LT, NHN, CM, LJP, WJS, SS

. Guarantor of Article: SS

Publisher's Disclaimer: This AM is a PDF file of the manuscript accepted for publication after peer review, when applicable, but
does not reflect post-acceptance improvements, or any corrections. Use of this AM is subject to the publisher’s embargo period and
AM terms of use. Under no circumstances may this AM be shared or distributed under a Creative Commons or other form of open
access license, nor may it be reformatted or enhanced, whether by the Author or third parties. See here for Springer Nature’s terms of
use for AM versions of subscription articles: https://www.springernature.com/gp/open-research/policies/accepted-manuscript-terms


https://www.springernature.com/gp/open-research/policies/accepted-manuscript-terms

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Tsai et al. Page 2

random-effects meta-analysis, and risk factors analyzed through mixed-effects meta-regression
and qualitative synthesis.

Results: In patients with UC (6 cohorts), 1-, 3- and 5-year risk of UC-related hospitalization
was 10.4% (95% Cl, 8.2-13.2), 17.0% (95% ClI, 14.0-20.4) and 21.5% (95% Cl, 18.0-25.4),
respectively, with considerable heterogeneity. In patients with CD (6 cohorts), 1-, 3- and

5-year risk of CD-related hospitalization was 29.3% (95% ClI, 20.0-40.8), 38.5% (95% ClI,
26.8-51.7) and 44.3% (95% Cl, 32.7-56.5), respectively, with considerable heterogeneity. On
meta-regression, steady decline in risk of hospitalization was observed in patients diagnosed in

a more contemporary era. Younger age at onset (both UC and CD), extensive colitis (UC), ileal-
dominant CD, perianal CD and penetrating and/or stricturing behavior (CD) and early need for
corticosteroids and immunosuppressive therapy (both UC and CD) were associated with increased
risk of hospitalization.

Conclusion: Approximately one in five and one in two patients with UC and CD are
hospitalized within 5 years of diagnosis, respectively. Population health management strategies
are required to mitigate unplanned healthcare utilization.

Keywords
Natural history; complications; inflammatory bowel diseases; inpatient; biologics

INTRODUCTION

The global incidence and prevalence of inflammatory bowel disease (IBD) is rising. By
2030, the disease is estimated to affect 1% of individuals in the Western World. IBD is
characterized by a lifelong unpredictable relapsing-remitting course, leading to substantial
morbidity, diminished quality of life and healthcare resource utilization.? Several studies
have examined annual rates and trends of hospitalization in patients with IBD.3-6 In a
population-based study of countries in the Organization for Economic Co-operation and
Development, King and colleagues® observed variable and high rates of hospitalization

in patients with IBD, particularly in Western countries ranging from 31.5 to 72.9 per
100,000 patients. Ma and colleagues? observed a progressive rise in the annual incidence of
hospitalization in patients with IBD in the US over the last decade. Inpatient care accounts
for 44.8% of annual healthcare spending in patients with IBD, totaling ~$10 billion, and
costs of inpatient care have increased 7.8% annually over the last two decades.’ Similar
trends have been observed in other countries, such as Portugal,® though in South Korea,
overall burden of unplanned healthcare utilization in patients with IBD has decreased over
time.?

However, these studies do not adequately inform patient-level cumulative incidence and
trends of hospitalization, which can be used to educate and inform decision-making in
patients with newly diagnosed IBD. Referral-center studies on burden of hospitalization and
readmission in patients with IBD may overestimate risks due to selection bias. In contrast,
true population-based studies provide more accurate and generalizable risk assessment of
adverse outcomes in patients with IBD.
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Hence, to better understand patient-level risk of, and risk factors for, hospitalization in
patients with IBD, we performed a systematic review with meta-analysis to analyze the
cumulative 1-, 3- and 5-year risk of IBD-related (and all-cause) hospitalization in patients
with newly diagnosed ulcerative colitis (UC) and Crohn’s disease (CD), in population-based
inception cohorts.

Study Selection

We included population-based cohort studies in patients with incident UC and/or CD,
reporting the cumulative incidence of all-cause and/or IBD-related hospitalization since
time of diagnosis, with at least 1-year minimum follow-up. Population-based studies were
identified as those that investigated the entire population in a defined geographical area

in a defined time period, used appropriate sampling techniques to infer risk for the entire
population, or used national registries capturing nearly the entire population in a region
(>90%). For inclusion, these studies were required to report number of patients with incident
UC or CD, calendar year of cohort recruitment, and cumulative incidence of hospitalization
estimated by Kaplan-Meier methodology. When multiple studies reported hospitalization
risk from the same cohort, the most comprehensive study reporting from non-overlapping
times were included.

We excluded studies that: (1) reported only overall annual hospitalization rates without
patient-level cumulative incidence of hospitalization, (2) reported risk of hospitalization
in patients with IBD, without distinguishing CD or UC, (3) were not population-based
(single- or multi-center referral studies, or clinical trials), or (4) reported incidence

rate of hospitalization without cumulative incidence. We also excluded studies published
before 1980, since disease-modifying therapies were very uncommon prior to 1980 and a
significant proportion of disease evaluation and management occurred as inpatients.

Data Sources and Search Strategy

We performed this systematic review based on an a priori protocol and reported according
to the guidelines as prescribed by the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA).10 The review was not registered. A medical librarian

(LJP) designed and performed a comprehensive literature search with input from study
investigators utilizing various databases (included Ovid Epub, Medline In-Process & Other
Non-Indexed Citations, Ovid MEDLINE, Ovid EMBASE, Ovid Cochrane Central Register
of Controlled Trials, Ovid Cochrane Database of Systematic Reviews and Scopus) from
inception to September 3, 2019. Controlled vocabulary supplemented with keywords was
used to search for population-based cohort studies of natural history and outcomes in
inflammatory bowel disease. The references of all identified relevant studies, as well

as recent Cochrane reviews on the topic, were also manually reviewed to identify any
potentially relevant studies. We search conference proceedings from Digestive Diseases
Week and European Crohn’s and Colitis Congress, from 2017 to 2020. Two study reviewers
(LT, SS) independently reviewed each title and abstract of all studies to exclude non-relevant
studies and reviewed full texts of selected studies for inclusion based on pre-defined
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selection criteria. Discrepancies in article selection were reviewed by both reviewers
together to resolve with discussion, and if unable to, were resolved by a third reviewer
(WJS). Details of the search strategy are reported in the Appendix. Figure 1 shows the
schematic diagram of study selection.

Data Extraction and Risk of Bias Assessment

Outcomes

Data abstraction was conducted with a standardized electronic form to capture data on
study-, patient-, disease- and treatment-related characteristics. Two reviewers (LT, SS)
independently reviewed and abstracted data with discrepancies resolved by consensus

in consultation with a third reviewer (WJS). Risk of bias assessment was adapted for
prevalence studies, and focused on identification of appropriate target population, systematic
method of data ascertainment, validated criteria for disease diagnosis and hospitalization,
complete follow-up for >70% of cohort, and description of patients lost to follow-up.1! Risk
of bias assessment was performed by one reviewer (LT), and verified by a second reviewer
(SS).

The primary outcome was the cumulative 1-, 3-, and 5-year risk of IBD-related
hospitalization in patients with UC and CD. IBD-related hospitalization was identified as
hospitalization either due to IBD-related symptoms or complications. Secondary outcomes
were (a) 1-, 3-, and 5-year risk of all-cause hospitalization in patients with UC and CD, and
(b) 1- and 5-year risk of readmission in patients with initial hospitalization. We qualitatively
synthesized risk factors associated with initial hospitalization and readmission.

Subgroup analyses were performed based upon geographical location (North America vs.
Europe vs. other geographical locations). To examine sources of heterogeneity in effect
estimates, we conducted mixed effects meta-regression based on population composition
(mean age at IBD diagnosis, proportion of males), disease characteristics (UC: proportion
of patients with extensive colitis [E3 on Montreal classification]; CD: proportion of patients
with ileum-dominant CD [L1/L3 on Montreal classification], proportion of patients with
penetrating and/or fibrostenotic behavior [B2/B3 on Montreal classification], and proportion
of patients with perianal disease), and time-trend based on the mid-point of cohort entry as
a continuous variable. To evaluate more contemporary hospitalization risk in the biologic
era, we conducted sensitivity analysis of cohorts in which the majority of patients were
diagnosed after 2000 (>90% cohort). Additional sensitivity analyses were performed after
excluding conference proceedings.

Statistical Analysis

The pooled risk of IBD-related (and all-cause) hospitalization and 95% confidence intervals
(Cls) at 1-, 3-, 5-, and 10-years for both UC and CD was estimated using a random

effects model.12 To estimate 95% CI for individual study estimates from Kaplan-Meier
curves, we assumed complete follow-up of the entire cohort. Heterogeneity between
studies was assessed using the inconsistency index (12) with values >50% suggesting
significant heterogeneity.13 We anticipated high statistical heterogeneity as a meta-analysis
of cumulative incidence, and took measures to address this in the design stage (strict study
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inclusion/exclusion criteria) and analysis. Subgroup analyses based on geographical location
was performed, with a p-value for differences between subgroups of <0.10 being considered

statistically significant. For meta-regression, when the slope of the hospitalization incidence

fit by the mixed-effect model had an associated p<0.10, we concluded that the incidence

of hospitalization was significantly influenced by variable of interest.14 Due to considerable

heterogeneity for all analyses, statistical assessment of publication bias was not performed.1°
All analyses were performed using Comprehensive Meta-Analysis (CMA) software, version

2 (Biostat, Englewood, NJ).

Literature Search

A total 5138 unique studies were identified using our search strategy. Of these, 41 full text
articles were reviewed, and 10 studies were included in quantitative synthesis, reporting on 6
cohorts of patients with UC,16-21 and 6 cohorts of patients with CD.20-25 Thirty-one studies
were excluded with detailed reasons reported in Figure 1.

Risk of Hospitalization in Patients with Ulcerative Colitis

Table 1 details the characteristics of 6 studies in patients with UC.16-21 These studies
included patients diagnosed between 1970 to 2015, with sample sizes ranging from 96 to
14,000 patients with UC; the largest study was a Canadian provincial database study.?!
All studies were published as full texts. Study-level risk-of-bias assessment demonstrated
unclear risk of bias, specifically for cohort attrition and reasons for loss to follow-up
(Appendix Table 1).

Median (range) cumulative 1-, 3- and 5-year risk of UC-related hospitalization were 8.7%
(8.6-15.5%), 15.5% (13.5-23.0%) and 19.5% (18.3-29.4%), respectively. On meta-analysis,
the cumulative incidence of UC-related hospitalization at 1-, 3-, and 5-years after diagnosis
was 10.4% (95% Cl, 8.2-13.2), 17.0% (95% ClI, 14.0-20.4) and 21.5% (95% CI, 18.0-
25.4), respectively, with considerable heterogeneity (12=75-79%) (Figure 2). Two studies
reported 34.3% to 38.5% 10-year cumulative incidence of UC-related hospitalization.
Meta-analytic cumulative incidence of a/l-cause hospitalization at 1-, 3- and 5-years after
diagnosis of UC were 15.5% (95% Cl, 8.9-25.8) (4 cohorts, 12=92%), 26.1% (95% ClI,
12.4-46.8) (3 cohorts, 12=97%) and 31.3 % (95% Cl, 23.5-40.4) (5 cohorts, 12=95%),
respectively (eFigure 1). In cohorts reporting risk of UC-related hospitalization in the
biologic era, 1-, 3- and 5-year risks were 8.6% (95% Cl, 7.3-10.1), 14.6% (95% ClI,
13.0-16.5) and 18.9% (95% CI, 17.1-21.0), respectively. In 4 cohorts, median 5-year risk
of UC-related re-hospitalization after initial UC-related hospitalization was 46.7% (range,
37.2-51.1). Due to limited data on total person-year follow-up, we were unable to ascertain
incidence rate of initial hospitalization and readmission.

Mixed-effects meta-regression suggested a higher 5-year risk of UC-related hospitalization
in cohorts with younger age at disease onset (p=0.07) (Table 2). Over time, there was a
decline in 1- and 5-year risk of UC-related hospitalization based on mid-point of cohort
entry (p<0.01). On subgroup analysis by study location, risk of UC-related hospitalization

Dig Dis Sci. Author manuscript; available in PMC 2023 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Tsai et al. Page 6

was higher in one cohort in North America (29.4% [95% CI, 24.8-34.1]) as compared to
four cohorts in Europe (19.8% [95% CI, 18.1-21.6]) (p-value for difference between groups
<0.01).

Risk of Hospitalization in Patients with Crohn’s Disease

Table 3 details the characteristics of 6 studies in patients with CD.20-25 These studies
included patients diagnosed between 1970 to 2015, with sample sizes ranging from 146
to 20,644 patients with CD; the largest study was a Canadian provincial database study.?!
Al studies, except one,2> were published as full texts. Study-level risk-of-bias assessment
demonstrated unclear risk of bias, specifically for cohort attrition and reasons for loss to
follow-up (Appendix Table 1).

Median (range) cumulative 1-, 3- and 5-year risk of CD-related hospitalization were

31.2% (range, 13.3-52.0%), 41.8% (range, 20.0-64.0%) and 48.9% (range, 23.9-65.9%),
respectively. On meta-analysis, the cumulative incidence of CD-related hospitalization at 1-,
3-, and 5-years after diagnosis was 29.3% (95% CI, 20.0-40.8), 38.5% (95% Cl, 26.8-51.7)
and 44.3% (95% Cl, 32.7-56.5), respectively, with considerable heterogeneity (12=96-97%)
(Figure 3). Two cohorts reported 59% to 72% 10-year cumulative incidence of CD-related
hospitalization. Meta-analytic cumulative incidence of a//-cause hospitalization at 1-, 3- and
5-years after diagnosis of CD were 31.0% (95% Cl, 14.9-53.6), 44.1% (95% CI, 16.2-76.3),
and 49.4% (95% Cl, 37.5-61.4), respectively, with considerable heterogeneity (12=97-99%)
(eFigure 2). In cohorts reporting risk of CD-related hospitalization in the biologic era, 1-,

3- and 5-year risks were 25.6% (95% ClI, 17.7-35.4), 33.7% (95% CI, 23.7-45.6) and
40.0% (95% ClI, 29.2-51.8), respectively. In 4 cohorts, median 5-year risk of CD-related
re-hospitalization after initial CD-related hospitalization was 32.3% (range, 29.8—-38.4). Due
to limited data on total person-year follow-up, we were unable to ascertain incidence rate of
initial hospitalization and readmission.

Mixed-effects meta-regression suggested a higher 5-year risk of CD-related hospitalization
in cohorts with higher prevalence of perianal CD (Table 2). Over time, there was a decline in
1- and 5-year risk of CD-related hospitalization based on mid-point of cohort entry (p<0.01).
Subgroup analysis based on location was not feasible since studies outside Europe only
reported all-cause hospitalization.

Risk Factors for Hospitalization in Patients with IBD

In patients with UC, extensive colitis (4 studies)16-19 and early need for corticosteroids
and/or immunomodulators (3 studies)6: 18 19 were most consistently associated with higher
risk of hospitalization. Younger age at diagnosis, and high inflammatory burden (measured
using C-reactive protein) were also associated with higher risk of hospitalization in one
study each.

In patients with CD, penetrating and/or fistulizing disease (4 studies),20: 23-25 perianal
disease (2 studies),2% 24 jleum-dominant disease (2 studies),2: 2> younger age at disease
onset (2 studies) and early need for corticosteroids, immunomodulators and/or tumor
necrosis factor-a antagonists (4 studies)?2-25 were associated with increased risk of
hospitalization.

Dig Dis Sci. Author manuscript; available in PMC 2023 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Tsai et al.

Page 7

DISCUSSION

In this systematic review of 10 population-based inception cohort studies, we made several
key observations regarding risk of hospitalization. First, we observed that approximately
one in 10 patients with UC will experience disease-related hospitalization within 1 year

of diagnosis, and approximately one in five patients will experience the same within 5
years of diagnosis. In contrast, approximately one in 3 patients with CD will experience
disease-related hospitalization within 1 year of diagnosis, and approximately one in two
will experience the same within 5 years of diagnosis. This suggests a higher risk of
hospitalization in patients with CD, as compared with UC. In contrast, among patients

who have been hospitalized, we observed higher risk of readmission in patients with UC,
as compared with CD. Second, we observed a steady decline in risk of hospitalization in
patients diagnosed in a more contemporary era, both on meta-regression and sensitivity
analysis. Third, in examining risk factors for hospitalization, through meta-regression and
qualitative analysis of individual studies, we confirmed that phenotypes conventionally
associated with more severe disease were associated with higher risk of hospitalization.
Younger age at onset (both UC and CD), extensive colitis (UC), ileal-dominant CD, perianal
CD and penetrating and/or stricturing behavior (CD) and early need for corticosteroids

and immunosuppressive therapy (both UC and CD) were associated with increased risk

of hospitalization. Overall, these findings from population-based cohort studies help
contextualize anticipated cumulative incidence of unplanned healthcare utilization in newly
diagnosed patients with IBD.

Prior studies have suggested a similar burden impact of UC and CD on patients’ quality

of life and advocated for similar treatment goals and targets.28 However, untreated CD

is associated with progressive bowel damage leading to strictures, fistulas or abscesses,
leading to a high risk of surgery. While UC can be associated with bowel damage such

as colonic strictures and post-inflammatory polyps, the burden and impact of damage is
lower. In contemporary cohorts, cumulative 1- and 5-year risk of major abdominal surgery
is significantly higher in patients with CD (12.3% and 18%) as compared to patients with
UC (2.8% and 7.0%).27 We observed a similar pattern in risk of hospitalization, with a
roughly 3-fold higher risk of disease-hospitalization in patients with CD as compared with
patients with UC. Hence, while the impact of disease on quality of life may be comparable,
CD is associated with higher rates of unplanned healthcare utilization. In contrast to initial
hospitalization, risk of readmission was higher in patients with UC, as compared with CD.
The reason for this is unclear, but may be related to difference in the nature of symptoms

— persistent urgency and rectal bleeding, typical of UC, may prompt patients to seek

urgent treatment, compared with pain-dominant CD. Similar trends regarding higher 30-
and 90-day readmission were observed in chart-review based cohort studies. In a systematic
review, Nghia and colleagues?8 observed that risk of 30- and 90-day readmission was higher
in studies in which the majority of patients had UC as compared to studies in which the
majority of patients had CD.

Prior studies have cross-sectionally examined population-level annual trends in
hospitalization in patients with IBD. Using multiple national databases, Ma and colleagues®
observed increased rates of unplanned healthcare utilization in patients with IBD, with
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increase in IBD-related hospitalization and ED visits, with plateauing of outpatient visits
between 2006-15. Similar patterns were observed in healthcare spending in patients

with IBD over the last two decades with disproportionate increase in spending on

inpatient and ED care, without an increase in ambulatory care.” In contrast, Rahman

and colleagues® observed a 32% decline in CD-related hospitalizations from 2003 to

2014 from 154/1000 patients to 104/1000 in a study using administrative data from
Ontario, Canada. While these studies are helpful in informing the overall burden of
IBD-related hospitalization to the health system, they do not provide patient-level risk
estimates that are critical for prognostication for both patient care and development of
risk-based treatment algorithms. Moreover, these studies could not comment on the effect
of era of diagnosis on risk of hospitalization. Similar to the decline in risk of surgery

in more contemporary cohorts, we observed that patients diagnosed in the biologic era
(after 2000) had lower cumulative incidence of hospitalization, though the small number

of studies precluded detailed analysis. The exact factors at play contributing to decrease

in risk of hospitalization in patients with IBD are unclear, though the causes are likely
multifactorial and merit further assessment. Over the last two decades, several therapeutic
measures have improved disease outcomes including: (1) earlier and improved diagnosis, (2)
increased number of, and potentially improved access to, gastroenterologists specializing

in IBD, (3) introduction and increasing uptake of biologic agents like tumor necrosis
factor-a antagonists, and (4) changes in approach to management of IBD with early use

of disease-modifying immunosuppressive therapy and proactive disease monitoring and
step-wise treatment intensification resulting in superior control of inflammation. In the
1980s, Munkholm and colleagues?® reported that 83% of patients with CD were hospitalized
within 1 year of diagnosis; however, per their practice, hospitalization was encouraged

to expedite evaluation. With increased understanding and improved diagnostic strategies,
hospitalization is infrequently recommended now for expedited work-up. Nguyen and
colleagues3® examined hospitalization rate (per 100 person-years) in patients diagnosed
with CD between 1988-95, 1996-2000 and 2001-08, and observed no significant decline in
rate of hospitalization within 1 year, 1-3 years and 3-5 years of diagnosis, based on era of
diagnosis. While specialist gastroenterology care was associated with lower risk of surgery
in their cohort, no effect was seen of specialist care was seen on hospitalization rate. In

an updated analysis, access to specialists was associated with reduced risk of emergency
department visits.3! Through claims-based analyses in Ontario, Murthy and colleagues3?
determined that introduction of infliximab may not have resulted in substantial decline in
risk of CD- and UC-related hospitalization, despite high market penetration in patients with
CD. They attributed these findings to “misguided use of infliximab in CD patients and
underuse of infliximab in UC”. Clinical monitoring and algorithmic treatment escalation
may also decrease the risk of hospitalization in patients with CD.33: 34 54,55 The population-
wide, patient-level impact evolving treat-to-target strategies remains to be seen and will

be better examined in the coming decade when there is penetration into routine clinical
practice.

Despite the merits and strengths of our synthesis, there are important limitations. First,
considerable heterogeneity was observed in most analyses. However, it is important to
note that the implications and interpretation of a statistical measure as the inconsistency
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index is not the same for studies of incidence and prevalence, as for comparative
observational or interventional studies. High statistical heterogeneity is often observed in
these analyses, and only partly explained through meta-regression. Meta-regression was
also limited by the small number of included studies. At the study design phase, we tried

to minimize conceptual heterogeneity through strict inclusion and exclusion criteria. We
did not account for within-study correlation, when examining different time points from

the same study. Second, as noted earlier, we were unable to examine factors that may

have contributed to a decline in risk of hospitalization. Threshold for hospitalization may
vary geographically, based on access to healthcare resources. Future individual patient-level
syntheses are required to comprehensively understand the multitude of factors that may
contribute to declining hospitalization risks. Third, studies did not adequately report reasons
for hospitalization and some studies only reported risk of all-cause hospitalization. While
disease flare is the most common cause of hospitalization, treatment complications such as
serious infections may be a cause for hospitalization in a small subset of patients, such as
older and/or frail patients. Finally, in pooling cumulative incidence, we assumed complete
follow-up of cohort which may lead to bias; however, mean duration of follow-up was
generally in excess of 5-years for most of the population-based cohorts.

In conclusion, based on a systematic review of 10 population-based cohorts, we provide
contemporary cumulative incidence of IBD-related and all-cause hospitalization in patients
with UC and CD. Cumulative 5-year risk of hospitalization of 18.9% in UC, and 40.0% in
CD in patients diagnosed early in the 215t century; this risk is lower than rates observed in
patients diagnosed in the 201" century. These contemporary risks would help inform shared
decision-making and health policy. Population health management strategies are required to
identify patients at high risk of hospitalization and develop strategies to mitigate unplanned
healthcare utilization.3°
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Screening

Eligibility

Included

Electronic database search (Ovid
Medline, EMBASE, Scopus, and
Web of Science): 7233

Page 13

5 additional records identified
through other sources (manual
abstract search)

5138 records after duplicates removed

A 4

Excluded based on title and abstract review — 5097

5138 Abstracts Reviewed

* Unrelated to IBD

A 4

v

* Unrelated to hospitalization
* Not population-based

41 Full Texts Reviewed

Excluded - 31

* Did not report cumulative risk of hospitalization (n=13)
* Duplicate data source (n=14)
* Not population-based (n=2)

* Very short time intervals (n=1)
* Not inception cohort (n=1)

10 studies included in
quantitative synthesis
(meta-analysis)

Hospitalization risk in
Ulcerative Colitis:
6 cohorts

Hospitalization risk in
Crohn’s Disease:
6 cohorts

Figure 1.
Study selection flowchart
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Cumulative incidence of UC-related hospitalization

Study name Event rate and 95% ClI
Event Lower Upper
rate limit limit
Jeuring 1991-97 0.120 0.094 0.152 @
Jeuring 1998-2005 0.085 0.065 0.111 @
Jeuring 2006-11 0.087 0.067 0.112 @
Golovics 0.086 0.061 0.121 L 2
Samuel 0.154 0.121 0.195 @
1-YEAR RISK 0.104 0.082 0.132 L 4
Jeuring 1991-97 0.189 0.156 0.227 @
Jeuring 1998-2005 0.155 0.128 0.187 L &
Jeuring 2006-11 0.135 0.110 0.165 \ 4
Golovics 0.150 0.116 0.191 2 =
Samuel 0.230 0.190 0.276 -
3-YEAR RISK 0.170 0.140 0.204 <&
Jeuring 1991-97 0.223 0.188 0.262 @
Jeuring 1998-2005 0.194 0.164 0.228 @
Jeuring 2006-11 0.182 0.153 0.215 L 2
Golovics 0.193 0.155 0.238 @
Samuel 0.293 0.248 0.341 -@—
5-YEAR RISK 0.215 0.180 0.254 .
0.00 0.25 0.50
Proportion of patients
Figure 2.

Cumulative 1-, 3- and 5-year risk of UC-related hospitalization in patients with ulcerative

colitis.
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Cumulative incidence of CD-related hospitalization
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Study name

Jeuring 1991-98
Jeuring 1999-2005
Jeuring 2006-11
Golvics

Burisch - Western
Burisch - Eastern
1-YEAR RISK
Jeuring 1991-98
Jeuring 1999-2005
Jeuring 2006-11
Golvics

Burisch - Western
Burisch - Eastern
3-YEAR RISK
Jeuring 1991-98
Jeuring 1999-2005
Jeuring 2006-11
Golvics

Burisch - Western
Burisch - Eastern
5-YEAR RISK

Figure 3.
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0.443

Lower
limit
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0.164
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limit
0.574
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0.408
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0.424
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Cumulative 1-, 3- and 5-year risk of CD-related hospitalization in patients with Crohn’s

disease.
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