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Background: The incidence and prevalence of inflammatory bowel diseases (IBD) in older adults are rising. There is a limited comparative
assessment of risk of disease- and treatment-related complications in older patients (older than 60 years) with adult-onset (age at disease onset,
18-59 years; AO-IBD) vs elderly-onset IBD (age at disease onset, older than 60 years; EO-IBD). We compared clinical outcomes in older patients
with IBD with AO-IBD vs EO-IBD.

Methods: We conducted a retrospective cohort study comparing risk of disease-related complications (IBD-related surgery, hospitalization,
treatment escalation, clinical flare, or disease complication) and treatment-related complications (serious infection, malignancy, or death) in older
patients with AO-IBD vs EO-IBD through Cox proportional hazard analysis, adjusting for age at cohort entry, disease phenotype, disease dura-
tion, prior surgery and/or hospitalization, medication use, disease activity at cohort entry, and comorbidities.

Results: We included 356 older patients with IBD (AO-IBD, 191 patients, 67 + 5 y at cohort entry; EO-IBD, 165 patients, 72 + 8 y at cohort
entry). No significant differences were observed in the risk of disease-related complications in older patients with prevalent vs incident IBD (ad-
justed hazard ratio [aHR], 0.85; 95% CI, 0.58-1.25), although risk of IBD-related surgery was lower in older patients with prevalent IBD (aHR,
0.47; 95% CI, 0.25-0.89). Older patients with prevalent IBD were significantly less likely to experience treatment-related complications (aHR,
0.58; 95% CI, 0.39-0.87).

Conclusion: Patients with AO-IBD have lower risk of treatment-related complications as they age compared with patients with EO-IBD,
without a significant difference in risk of disease-related complications.
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INTRODUCTION

The incidence and prevalence of inflammatory bowel dis-
eases (IBD) in older adults is rising, and it is expected that by
2030, over one third of patients with IBD will be older than
60 years old."? Though approximately 10%-15% of new IBD
diagnoses occur in individuals older than 60 years (elderly-onset
IBD [EO-IBD]), the majority of older patients with IBD have
prevalent IBD (ie, diagnosed in adulthood, referred to as adult-
onset IBD [AO-IBD], diagnosed between 18-59 years old) and
age with IBD.>* However, there is very limited evidence-based
treatment guidance for older patients with IBD.

Age is an important factor that influences disease course,
treatment effectiveness, and safety in patients with IBD.>® Prior
studies have suggested systematic differences in risk of disease
and treatment outcomes between older patients (with incident
or prevalent IBD) and younger patients with IBD. Population-
based studies have suggested that risk of disease-related
complications (risk of surgery, hospitalization, and disease pro-
gression) is similar between EO-IBD and AO-IBD, but treat-
ment pattern is significantly different, with lower cumulative
use of immunosuppressive and biologic agents in patients with
EO-IBD vs AO-IBD.”!! Retrospective cohort studies have sug-
gested that older patients are more susceptible to treatment side
effects, with higher rates of thiopurine and/or tumor necrosis
factor-o antagonist (TNFa) discontinuation due to intolerance
as compared with younger patients.'>* However, studies have
not examined whether the risk of disease- and treatment-related
complications is different in aging adults with AO-IBD vs pa-
tients with EO-IBD. It is conceivable disease- and treatment-
experienced older patients with prevalent AO-IBD may tolerate
therapy better compared with adults with EO-IBD.

To better risk-stratify and inform treatment approach in
older patients with IBD, we conducted a retrospective cohort
study comparing risk of disease- and treatment-related com-
plications in older patients with IBD (age older than 60 years
at cohort entry) with prevalent AO-IBD vs EO-IBD. We hy-
pothesized that aging patients with AO-IBD would have lower
risk of treatment-related complications as compared with pa-
tients with EO-IBD, with a comparable risk of disease-related
complications.

METHODS

Study Design

We conducted a single-center, retrospective cohort
study in patients with IBD seen and followed at University of
California San Diego (UCSD). The study was approved by the
UCSD institutional review board (IRB #190418).

Patients
We included patients IBD 60 years and older, with either
prevalent AO-IBD or EO-IBD, who were treated and followed
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at UCSD for at least 6 months between Januar 1, 2011, and
June 30, 2019. Patients younger than 60 years throughout their
follow-up were excluded. Cohort entry was defined as first en-
counter for the patient in the IBD clinic at UCSD.

Exposure and Comparator

The primary predictor variable was age at onset of IBD,
categorically classified as prevalent AO-IBD (age at IBD di-
agnosis, 18-59 years old; exposure) or EO-IBD (age at IBD
diagnosis, 60 years or older; comparator). We also included
11 patients with pediatric-onset IBD (age at IBD diagnosis,
younger than 18 years) and grouped them with AO-IBD.

Outcomes

Primary safety outcome focused on risk of treatment-
related complications, defined as a composite of time to serious
infection, malignancy, or death after cohort entry. Primary ef-
fectiveness outcome focused on risk of disease-related compli-
cations, defined as a composite of time to IBD-related surgery,
all-cause hospitalization, disease complication (new stricture,
fistula, perianal disease, or extraintestinal manifestations),
clinical flare (based on physician global assessment), and es-
calation of therapy. Individual components of primary safety
and effectiveness outcomes were also evaluated. In addition, we
evaluated factors associated with composite risk of treatment-
and disease-related complications separately in patients with
AO-IBD and EO-IBD.

Data Source and Abstraction

A single reviewer (JJR) abstracted data through medical
record review using a piloted data abstraction form, with con-
stant feedback from a second gastroenterologist reviewer (SS).
Besides exposures and outcomes detailed previously, the fol-
lowing additional data were abstracted: (1) patient character-
istics—age at cohort entry, sex, race/ethnicity, smoking status
(current or not current), body mass index (BMI), and other
comorbidities; (2) disease characteristics at time of cohort
entry—type of IBD, age at disease onset, disease duration, di-
sease extent and behavior, and clinical and endoscopic status at
cohort entry; (3) treatment characteristics—current and prior
IBD-related medications; and (4) outcomes characteristics—
history and dates of gastrointestinal surgery, hospitalization,
infection requiring hospitalization in the past 5 years, and ma-
lignancy other than nonmelanoma skin cancers.

Statistical Analysis

We performed a time-to-event analysis using Kaplan-
Meier curves to evaluate the association between aging pa-
tients with AO-IBD and EO-IBD and the risk of disease- and
treatment-related complications. Patients were followed from
time of cohort entry until occurrence of disease- and treatment-
related complications, loss to follow-up, or study completion
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(June 30, 2019). To evaluate the independent association be-
tween AO-IBD and EO-IBD in older patients on different out-
comes, we conducted a multivariable Cox proportional hazard
analysis with backward variable selection at a P value threshold
of <0.20 in univariate analysis among age at cohort entry, sex,
race/ethnicity (white vs non-white), smoking status (current
vs prior/never), BMI (continuous variable), type of IBD (CD
or UC), disease activity at cohort entry, disease duration, di-
sease extent, prior history of hospitalization, prior history of
IBD-related surgery, major comorbidities, IBD-related medica-
tions at cohort entry (none/5-aminosalicylates vs immunosup-
pressive agents including thiopurines, methotrexate or biologic
agents), and corticosteroid use at cohort entry.

Additionally, to evaluate factors associated with com-
posite risk of treatment- and disease-related complications sep-
arately in patients with AO-IBD and EO-IBD and separately
in patients with CD and UC, we performed Cox proportional
hazard analysis with previously mentioned covariates. All hy-
pothesis testing was performed using a 2-sided P value with a
statistically significant threshold of P < 0.05. Analyses were
performed using R (www.R-project.org, Vienna, Austria).

RESULTS

Patient Characteristics

Our cohort included 356 older patients with IBD, of
whom 191 (54%) had AO-IBD at cohort entry (age at cohort
entry, 67 £ 5 years; 45% female; 57% with CD; disease dura-
tion, 29.7 £ 15.0 years), and 165 (43%) had EO-IBD (age at
cohort entry, 72 £ 8 years; 50% female; 48% with CD; disease
duration, 3.1 * 4.6 years). Patients were followed over median
3.6 years after cohort entry, and this follow-up time was compa-
rable in patients with AO-IBD (median, 3.8 years; interquartile
range [IQR], 4.8) and EO-IBD (median, 3.5 years; IQR,3.9).
Table 1 shows detailed baseline characteristics.

The burden of major comorbidities was similar between
aging patients with AO-IBD vs EO-IBD, including diabetes
(15.7% vs 13.3%, P = 0.53), coronary artery disease (9.9% vs
17.0%, P =0.051), stroke (6.3% vs 9.7%, P = 0.23), chronic ob-
structive pulmonary disease (2.6% vs 6.1%, P =0.11), or chronic
kidney diseases (13.1% vs 7.3%, P = 0.07). With regard to IBD

characteristics, patients with AO-IBD were more likely to have
undergone IBD-related surgery (51.8% vs 17.6%, P < 0.01) and
been exposed to thiopurines or methotrexate (49.5% vs 24.2%,
P < 0.01) or biologic agents (38.2% vs 21.2%, P < 0.01) com-
pared with patients with EO-IBD. However, no differences were
observed in rates of hospitalization (78.0% vs 71.5%, P = 0.16),
serious infection (10.5% vs 15.2%, P = 0.19), and malignancy
(23.6% vs 24.8%, P = 0.78) within the preceding 5 years before
cohort entry. Among patients with CD, patients with AO-IBD
were more likely to have stricturing (60.7% vs 33.3%, P < 0.01)
and/or penetrating behavior (36.4% vs 21.3%, P = 0.03) and
perianal disease (13.8% vs 6.7%, P = 0.03); no differences were
observed in disease extent in patients with UC. At the time
of cohort entry, patients with AO-IBD were less likely to be
in clinical flare (46.1% vs 66.7%, P < 0.01) or on corticoster-
oids (21.5% vs 31.5%, P = 0.03) compared with patients with
EO-IBD.

Risk of Treatment-related Complications

Overall, 113 composite safety events were noted
(AO-IBD vs EO-IBD, 51 vs 61), including 85 serious infections
(39 vs 45), 29 malignancy events (11 vs 18), and 22 deaths (7 vs
15). On survival analysis, cumulative risk of treatment-related
complications (composite of serious infection, malignancy, or
death) was significantly lower in older adults with AO-IBD vs
EO-IBD (5-year risk, 26.4% vs 42.0%, P = 0.03; Fig. 1A-D).
Individually, older adults with AO-IBD had a numerically
lower risk of serious infections (5-year risk, 21.0% vs 30.3%,
P = 0.09), malignancy (5-year risk, 5.6% vs 14.9%, P = 0.006),
and a significantly lower risk of death (5-year risk, 3.6% vs
10.2%, P = 0.03) after cohort entry.

Overall, 137 composite effectiveness events were ob-
served (AO-IBD vs EO-IBD, 87 vs 49), including 45 patients
who underwent abdominal surgery (20 vs 25), 193 hospitaliza-
tion events (93 vs 99), and 89 clinical flare events (55 vs 34).
On multivariable Cox proportional hazard analysis, older
adults with prevalent AO-IBD had a 42% lower risk of experi-
encing treatment-related complications (adjusted hazard ratio
[HR], 0.58; 95% confidence interval [95% CI], 0.39-0.87) com-
pared with patients with EO-IBD, after adjusting for covariates
(Table 2, Supplementary Table 1); none of the other factors

TABLE 1. Patient Baseline Characteristics, Grouped by Adult-onset and Elderly-onset Disease

Patient Characteristics at Cohort Entry Adult-Onset IBD (N = 191) Elderly-Onset IBD (N = 165) P
Age at cohort entry, mean years (SD) 67.2(5.3) 71.7 (7.9) <0.01
Age at diagnosis, mean years (SD) 37.5(14) 68.6 (7.4) <0.01
Sex, male n (%) 105 (55) 83 (50.3) 0.38
Smoking, n (%) <0.01

Current 12(6.3) 2(1.2)

Former 77 (40.3) 84 (51.2)

Never 102 (53.4) 78 (47.6)
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TABLE 1. Continued

Patient Characteristics at Cohort Entry Adult-Onset IBD (N = 191) Elderly-Onset IBD (N = 165) P
Race/ethnicity, n (%) 0.09
African American 4(2.1) 6(3.8)
Asian 5.7 11(6.9)
White 166 (88.8) 132 (82.5)
Hispanic 3(1.6) 7(4.4)
Other 9(4.8) 4(2.5)
BMI, mean (SD) 25.7(5.2) 259(5.2) 0.70
Proportion obese, n (%) 37(19.4) 27 (16.4) 0.46
Comorbidities, n (%)
Diabetes 30 (15.7) 22 (13.3) 0.53
Coronary artery disease 19(9.9) 28 (17) 0.051
Congestive heart failure 11 (5.8) 7(4.2) 0.51
Stroke/TIA or vascular disease 12 (6.3) 16 (9.7) 0.23
COPD 5(2.6) 10 (6.1) 0.11
Hypertension 93 (48.7) 89 (53.9) 0.32
Hyperlipidemia 65 (34) 71 (43) 0.08
Chronic kidney disease 25(13.1) 12(7.3) 0.07
Type of IBD, n (%; n = 66)
CD 108 (56.5) 75 (45.5) 0.04
ucC 83 (43.5) 90 (54.5)
Disease extent: UC, n (%) 66 82 0.94
El 5(7.6) 7(8.5)
E2 19 (28.8) 25(30.5)
E3 42 (63.6) 50 (61)
Disease extent: CD, n (%) 103 75 <0.01
L1 18 (17.5) 24 (32)
L2 16 (15.5) 22(29.3)
L3 69 (67) 29 (38.7)
CD behavior: stricturing, n (%) 65 (60.7) 25(33.3) <0.01
CD behavior: penetrating, n (%) 39(36.4) 16 (21.3) 0.03
CD behavior: perianal, n (%) 26 (13.8) 11 (6.7) 0.03
Current IBD medications, n (%)
5-ASA 72 (37.7) 81 (49.1) 0.03
Corticosteroids 41 (21.5) 52 (31.5) 0.03
Immunomodulators 37(19.4) 18 (10.9) 0.03
Biologics 39(20.4) 22 (13.3) 0.07
Prior IBD medications, n (%)
5-ASA 154 (81.1) 115 (69.7) 0.01
Corticosteroids 140 (73.7) 93 (56.4) <0.01
Immunomodulators 94 (49.5) 40 (24.2) <0.01
Biologics 73 (38.2) 35(21.2) <0.01
Prior serious infection, n (%) 20 (10.5) 25(15.2) 0.19
Prior malignancy, n (%) 45 (23.6) 41 (24.8) 0.78
Type of malignancy, n (%) 0.80
Hematologic 5(11.40 6 (14.6)
Melanoma 6(13.6) 4(9.8)
Solid 33(75) 31 (75.6)
Current remission, n (%) 142 (74.4) 133 (80.5) 0.51
Prior GI surgery, n (%) 99 (51.8) 29 (17.6) <0.01
Prior hospitalization, n (%) 149 (78) 118 (71.5) 0.16

Abbreviations: TIA, transient ischemic attack; COPD, chronic obstructive pulmonary disease; 5-ASA, S-aminosalicylates; GI, gastrointestinal
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FIGURE 1. Kaplan-Meier analysis for event-free survival of (A) composite safety, (B) infection, (C) malignancy, and (D) death in adult-onset vs elderly-
onset inflammatory bowel diseases. Composite safety is the first of any infection, malignancy, or death.

TABLE 2. Multivariate Cox Proportional Hazards Analysis With Backward Covariate Selection for Clinical Factors
Associated with Composite Safety?

Covariates® Hazard Ratio 95% Confidence Interval P

Adult-onset IBD® 0.580 0.386-0.871 <0.01
Prior GI Surgery 1.440 0.913-2.270 0.12
Prior Hospitalization 1.455 0.881-2.402 0.14
Medication at Cohort Entry? 1.352 0.895-2.042 0.15
Corticosteroids at Cohort Entry 1.359 0.889-2.079 0.16
Type of IBD® 1.294 0.876-1.911 0.20

*Composite safety defined as the first occurrence of infection, malignancy, or death following cohort entry.

®Covariates were selected via backward regression with P cutoff of 0.2.

°Adult-onset IBD defined as age of IBD diagnosis younger than 60 years, compared with elderly-onset IBD (60 years and older at diagnosis) as baseline.

dMedication at cohort entry defined as a binary categorical variable: either taking no medications/5-aminosalicylates at entry (baseline) or taking immunomodulators/biologics
at entry.

“Type of IBD defined as a binary categorical variable: either ulcerative colitis or Crohn’s disease, with Crohn’s disease as baseline

Abbreviations: IBD, inflammatory bowel diseases; GI, gastrointestinal
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including prior hospitalization, prior IBD-related surgery, im-
munosuppressive and/or corticosteroid use at cohort entry,
and IBD type were associated with risk of treatment-related
complications.

Risk of Disease-related Complications

No significant differences were observed in the cumu-
lative risk of disease-related complications between older pa-
tients with AO-IBD vs EO-IBD (5-year risk, 79.6% vs 78.1%,
P = 0.96; Fig. 2A-F). Individually, no significant differences
were observed in the risk of IBD-related surgery and clinical
flare, although patients with AO-IBD had a shorter time to
disease complication (new stricture, fistula, perianal disease
among patients with CD, or extraintestinal manifestations)
but a longer time to hospitalization compared with patients
with EO-IBD.

On multivariable Cox proportional hazard analysis, no
significant differences were observed in the risk of disease-
related complications between older adults with prevalent
AO-IBD vs EO-IBD, after adjusting for important covariates
(adjusted HR, 0.85;95% CI, 0.58-1.25; Table 3, Supplementary
Table 1). Active disease and being on corticosteroids at cohort
entry were associated with risk of subsequent disease-related
complications. Individually, older patients with AO-IBD were
significantly less likely to undergo IBD-related surgery (ad-
justed HR, 0.470; 95% CI, 0.25-0.89) compared with patients
with EO-IBD.

Risk Factors for Complications in Older Patients
With Adult-onset IBD

Corticosteroid use at cohort entry was independently as-
sociated with increased risk of treatment-related complications
(adjusted HR, 3.17; 95% CI, 1.23-8.16) in aging patients with
AO-UC, whereas prior IBD-related surgery was associated
with increased risk of treatment-related complications in older
patients with AO-CD (adjusted HR, 2.78; 95% CI, 1.04-7.43;
Supplementary Table 2). In contrast, in aging patients with
AO-UC, older age at diagnosis (adjusted HR, 3.17; 95% CI,
1.23-8.16), longer disease duration (adjusted HR, 1.11; 95%
CI, 1.03-1.20), and prior IBD-related surgery (adjusted HR,
4.06; 95% CI, 1.74-9.50) were associated with increased risk
of disease-related complications, whereas corticosteroid use
at cohort entry (adjusted HR, 2.53; 95% CI, 1.23-5.21) and
stricturing disease (adjusted HR, 1.91; 95% CI, 1.07-3.41) were
associated with increased risk of disease-related complications
in older patients with AO-CD.

Risk Factors for Complications in Patients With
Elderly-onset IBD

In contrast to older patients with AO-UC, presence of
multiple major comorbidities was independently associated
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with increased risk of treatment-related complications (ad-
justed HR, 2.26; 95% CI, 1.11-4.59) in patients with EO-UC
(Supplementary Table 2). Shorter disease duration (ad-
justed HR, 0.82; 95% CI, 0.69-0.97) and presence of multiple
comorbidities (adjusted HR, 5.65; 95% CI, 1.98-16.13) were as-
sociated with increased risk of disease-related complications in
patients with EO-UC. No specific factors were independently
associated with increased risk of treatment- and disease-related
complications in patients with EO-CD.

DISCUSSION

The management of older patients with IBD poses
unique challenges related to balancing risk of disease- and
treatment-related complications in the context of overall
health. As the prevalence of IBD in older adults rises, it is
critical to identify patients who may warrant and/or tolerate
aggressive therapy. In this single-center retrospective cohort
study of 356 older patients with IBD, we made several key
observations that may inform treatment. First, we observed
that older adults with established AO-IBD have lower risk of
treatment-related complications (composite of serious infec-
tions, malignancy, and death) compared with patients with
EO-IBD, even after adjustment for age, comorbidities, and
other aspects of disease and pharmacotherapy. Second, risk
of disease-related complications (composite of surgery, hos-
pitalization, disease complications, clinical flare warranting
treatment escalation) was comparable in aging adults with
established AO-IBD and EO-IBD. Third, in disease- and
treatment-experienced older patients with AO-IBD, conven-
tional factors like corticosteroid exposure and prior surgery
were associated with increased risk of treatment-related com-
plications. Whereas in patients with EO-IBD, presence of
multiple major comorbidities was associated with increased
risk of treatment-related complications, which may be related
to greater vulnerability to treatment insults in these patients.
Overall, these findings suggest that among older patients
with IBD, aging adults with established AO-IBD who are
susceptible to disease complications may tolerate aggressive
immunosuppressive therapy well and may be treated similar
to younger patients; in contrast, patients with EO-IBD may
warrant a more careful assessment of balance between disease
and treatment complications.

Older patients with IBD represent a vulnerable popula-
tion with higher rates of hospitalization, inpatient mortality,
serious infections, and longer length of stay and costs of hospi-
talization.® ' '* Several prior studies have confirmed higher risk
of serious infections, malignancy, and intolerance to biologic
agents and immunosuppressive therapy in older adults with
IBD compared with younger patients.” '>"'> However, there has
been limited evaluation of which older adults may be more sus-
ceptible to treatment-related complications. Chronological age
is an inadequate metric to ascertain risk-benefit trade-offs of
different therapies. Beyond chronological age, biologic reserve


http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izaa308#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izaa308#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izaa308#supplementary-data
http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izaa308#supplementary-data

Inflamm Bowel Dis  Volume 27, Number 8, August 2021 Complications in Older Patients With IBD

A Time to Comp Effectiveness Outcome B Time to GI Surgery
Cohort: — Adult-onset IBD -+ Elderly-onset IBD Cohort: — Adult-onset IBD - - Elderly-onset IBD
1.00 1.00
Q Q
£ £
8ors 8ors
= =5
(] (@]
o) o)
@ 0.50 @ 0.50
|4 o
w w
g g
$0.25 $0.25
2 2 p=0.21
%) %)
0.00 0.00
0 2 4 6 8 0 2 4 6 8
Years Years
Cumulative Risk at: 1 year 3 year 5 year Cumulative Risk at: 1 year 3 year 5 year
AO IBD 0.411 0.640 0.752 AO IBD 0.043 0.095 0.117
EO IBD 0.462 0.692 0.779 EO IBD 0.067 0.139 0.180
C Time to Hospitalization D Time to Treatment Escalation
Cohort: — Adult-onset IBD - - Elderly-onset IBD Cohort: — Adult-onset IBD - - Elderly-onset IBD
1.00 1.00
Q Q
£ £
8ors 8ors
= § =
] (]
[e] [e]
@ 0.50 @ 0.50
o o
w w
g g
$0.25 $0.25
= z p=0.11
(%] (%]
0.00 0.00
0 2 4 6 8 0 2 4 6 8
Years Years
Cumulative Risk at: 1 year 3 year 5 year Cumulative Risk at: 1 year 3 year 5 year
AO IBD 0.207 0.429 0.607 AO IBD 0.307 0.415 0.471
EO IBD 0.318 0.594 0.689 EO IBD 0.388 0.503 0.538
E F Time to Disease Complication
Cohort: = Adult-onset IBD -+ Elderly-onset IBD
1.00
Time to Clinical Flare
Cohort: = Adult-onset IBD -+ Elderly-onset IBD © 0.75
8
1.00 5
(@]
® -
(]
£
Sors @ 0.50
= w
2 g
5 2
@ 0.50 g
i D025
3 p=0.022
$025
=3
%]
0.00 0:00
0 2 4 6 8 0 2 4 6 8
Years Years
Cumulative Risk at: 1 year 3 year 5 year Cumulative Risk at: 1 year 3 year 5 year
AO IBD 0.196 0.390 0.476 AO IBD 0.143 0.245 0.278
EO IBD 0.265 0.404 0.497 EO IBD 0.072 0.142 0.169

FIGURE 2. Kaplan-Meier analysis for event-free survival of (A) composite effectiveness, (B) IBD-related surgery, (C) all-cause hospitalization, (D) treat-
ment escalation, (E) clinical flare, and (F) disease complications. Composite effectiveness is the first of any IBD-related surgery, hospitalization from
any cause, treatment escalation, or disease complication. Treatment escalation included any escalation in therapy to immunomodulating, biologic,
combination thereof, or other immunosuppressing medications.
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TABLE 3. Multivariate Cox Proportional Hazards Analysis With Backward Covariate Selection for Clinical Factors

Associated with Composite Effectiveness?

Covariates® Hazard Ratio 95% Confidence Interval 4

Adult-onset IBD® 0.846 0.575-1.245 0.40
>1 Comorbidity at Entry 1.320 0.918-1.898 0.13
Prior Hospitalization 1.426 0.895-2.270 0.14
Clinical Flare at Cohort Entry 1.520 1.037-2.228 0.03
Medication at Cohort Entry? 1.378 0.948 0 2.004 0.09
Corticosteroids at Cohort Entry 1.621 1.048-2.509 0.03
Prior GI Surgery 1.396 0.910-2.141 0.13

*Composite effectiveness defined as the first occurrence of IBD-related surgery, hospitalization, treatment escalation, clinical flare, or disease complication following cohort entry.
Treatment escalation defined as any change to higher class of medication; increases in dosage/frequency; or changes within a class of medications. Disease complication defined

as any new stricture, fistula, or perianal behavior.
*Covariates were selected via backward regression with p-cutoff of 0.2.

°Adult-onset IBD defined as age of IBD diagnosis younger than 60 years, compared with elderly-onset IBD (60 years and older at diagnosis) as baseline.
dMedication at cohort entry defined as a binary categorical variable: either taking no medications/5-aminosalicylates at entry (baseline) or taking immunomodulators/biologics

at entry.
Abbreviations: IBD, inflammatory bowel diseases; GI, gastrointestinal

and functional status may be more predictive of overall risks of
adverse health outcomes, particularly hospitalized infections.!®
We hypothesize that aging adults with prevalent AO-IBD who
are more disease- and treatment-experienced may have adapted
and built up adequate biologic and functional reserve to cope
with IBD compared with patients with EO-IBD where disease
onset at an advanced age may contribute to frailty and in-
creased susceptibility to treatment-related complications. Risk
of serious infections with biologic therapy is highest in the first
year after therapy initiation, and once patients achieve durable
remission, risk of infections decreases.!’

We observed that the risk of disease-related complica-
tions was comparable between aging adults with established
IBD and patients with EO-IBD, with a cumulative 5-year risk
of hospitalization of >60% and risk of IBD-related surgery
of 12%-18% after cohort entry. Prior studies have confirmed
that despite a suggestion of a relatively milder phenotype in
EO-IBD, rates of surgery, hospitalization, and progression
to disease-related complications are similar to AO-IBD.*!
Though we did not analyze cumulative incidence of biologic
and/or immunosuppressive agent use in our cohort, prior
studies have suggested that despite comparable risk of corti-
costeroid exposure and disease-related complications, patients
with EO-IBD have significantly lower rates of exposure to bio-
logic agents; whether this pattern holds true even among aging
adults with AO-IBD is unclear.” '°

While ours is one of the first studies comparing disease-
and treatment-related complications in older patients with
prevalent AO-IBD vs patients with EO-IBD, there are several
limitations to consider. First, we did not examine the utiliza-
tion, effectiveness, and safety of specific therapies in older pa-
tients with IBD to inform comparative safety of these agents.
Rather, we sought to examine overall clinical course and
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outcomes in older patients based on age of disease onset to
help inform treatment approach. We have previously demon-
strated that strategy of algorithmic early combined immuno-
suppression strategy was equally effective in older vs younger
patients and was more effective than conventional manage-
ment in maintaining corticosteroid-free clinical remission and
delaying risk of CD-related surgery, hospitalization, and se-
rious disease-related complications.'® Though patients were
not classified by age at disease onset in the trial, our findings
suggest that older patients with prevalent IBD at high risk of
disease-related complications may be treated with algorithmic
biologic-based step therapy. Second, we are unable to ascertain
time-varying exposures after cohort entry and how they may
have informed risk of complications. With generally higher
preponderance of chronic corticosteroid use in patients with
EO-IBD vs AO-IBD, it is possible that patients with EO-IBD
may have excess corticosteroid exposure and, hence, be more
susceptible to infections.® Third, it is hard to directly attribute
outcomes as being disease-related vs treatment-related com-
plications inasmuch as some outcomes may not be directly
and consistently attributable to disease or treatment; we re-
lied on pragmatic patient-centered classification of outcomes.
Fourth, though our study was well-powered to examine com-
posite outcomes, we were not adequately powered to evaluate
specific individual outcomes.

In conclusion, among older patients with IBD, those with
established AO-IBD may have lower risk of treatment-related
complications compared with patients with EO-IBD. Future re-
search is needed to more accurately identify older patients with
IBD who may be at higher risk of disease- or treatment-related
complications. A pragmatic, informed approach that balances
individuals’ risk of disease- and treatment-related complica-
tions is warranted in older patients with IBD.
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SUPPLEMENTARY DATA

Supplementary data is available at Inflammatory Bowel Dis-

eases online.
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