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Purpose. This study aims to investigate the association between inflam-
matory bowel disease (IBD) and age-related macular degeneration (AMD)
among the elderly population aged 65 and above, emphasizing the neces-
sity of regular eye examinations for this demographic.

Methods. Utilizing the TriNetX database, a retrospective cohort study was
conducted, comparing IBD patients to a non-IBD control group from Jan-
uary 1, 2012, to October 31, 2023. Propensity score matching (PSM) was
employed to adjust for variables such as age, gender, race, BMI, hyperten-
sion, hyperlipidemia, and diabetes to calculate the adjusted risk ratios and
95% confidence intervals.

Results. Compared to the non-IBD group, individuals aged 65 and over
with IBD exhibited a significantly higher risk of AMD. Specifically, the
adjusted risk ratio (aHR) for macular and posterior pole degeneration was
2.367 (95% CI: 2.015-2.782), for unspecified AMD was 2.665 (95% CI:
1.983-3.582), for dry AMD was 2.627 (95% CI: 1.904-3.623), and for wet
AMD was 2.614 (95% CI: 1.635-4.179). Additionally, risks of blindness
and low vision significantly increased in this age group.

Conclusions. 1BD patients, particularly those aged 65 and above, face a
higher risk of AMD, underscoring the importance of regular eye examina-
tions for this population. Future research should further explore the me-
chanisms linking IBD to AMD to develop effective prevention strategies.

[J Soc Colon Rectal Surgeon (Taiwan) 2024,;35:232-240]

IBD is a group of chronic digestive system diseases
that includes Crohn’s disease (CD) and ulcerative
colitis (UC), characterized by recurrent chronic in-

flammation of the digestive system. Recent studies
have shown that the incidence of IBD is related to var-
ious factors, including genetic susceptibility, imbal-
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ance of intestinal microbial communities, environ-
mental factors, and abnormalities in the immune sys-
tem."” It is noteworthy that the prevalence and inci-
dence of IBD globally are on the rise.™®

AMD is the leading cause of visual impairment af-
fecting people over the age of 55. AMD is characterized
by damage to the macula leading to loss of central vi-
sion, which affects the quality of life of patients. Re-
search indicates that the development of AMD is related
to genetics, environmental factors, and chronic inflam-
mation,'® and the global prevalence is also increasing.

Preliminary studies have found a significant asso-
ciation between IBD and ocular diseases, especially
AMD-related symptoms, such as vitreous warts seem
to be more common among IBD patients, further high-
lighting the interaction between the two diseases.”>*®
Imbalance of the intestinal microbiota is considered a
potential mechanism linking these two diseases. The-
refore, further exploring the association between IBD
and AMD is crucial for improving the quality of life
of patients.

The purpose of this study is to explore the risk of
newly developed AMD and its impact on blindness or
low vision in patients over 65 years old with IBD.

Methods

Study design

This retrospective cohort study utilized the TriNetX
Global Health Research Network database, spanning
from January 1, 2012, to October 31, 2023. The study
population was established by excluding cases with a
history of eye removal surgery or cancer and requiring at
least three visits to healthcare facilities. Within this
framework, two main groups were compared: individu-
als diagnosed with IBD and treated with IBD-specific
medications, and a non-IBD group who underwent re-
lated diagnostic tests but were not diagnosed with IBD.
Cases diagnosed with AMD, blindness, or low vision
prior to the index date were excluded. After applying
these criteria, participants aged 65 and over were se-
lected for further analysis. The study aimed to determine
the incidence of newly diagnosed AMD among IBD pa-

tients compared to the non-IBD population, specifically
focusing on this elderly cohort.

Data source and population

The study leveraged data from the TriNetX Glo-
bal Health Research Network, which integrates de-
identified electronic health records (EHRs) from over
120 healthcare organizations (HCOs), covering ap-
proximately 250 million individuals. The database ad-
heres to HIPAA and GDPR regulations for de-identifi-
cation. IBD patients were identified through ICD-10
codes for Crohn’s disease (K50) and ulcerative colitis
(K51), along with records of specific IBD medication
use. The non-IBD group included individuals who un-
derwent relevant diagnostic tests but lacked an IBD
diagnosis. Both groups were matched 1:1 on various
factors including age, gender, ethnicity, BMI, and co-
morbidities, using propensity score matching (PSM)
to ensure comparability.

Inclusion and exclusion criteria

The inclusion criteria for the IBD group required a
diagnosis based on ICD-10 codes and evidence of IBD
medication use. The non-IBD group required under-
going related diagnostic tests without an IBD diagno-
sis. Participants were excluded if they had a diagnosis
of AMD, blindness, or low vision before the index date,
had undergone eye removal surgery, or had a cancer
diagnosis at any time.

Outcome measures

The primary outcome was the incidence of AMD
(ICD-10 code H35.3) among participants aged over
65. Secondary outcomes included various subtypes of
macular degeneration and vision problems, such as
unspecified macular degeneration (H35.30), non-exu-
dative AMD (H35.31), and exudative AMD (H35.32),
along with blindness and low vision (H54).

Statistical analysis

Statistical analysis was conducted using the real-
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time analytics software TriNetX. PSM was employed
for 1:1 matching of study subjects based on multiple
covariates. The standardized mean difference (SMD)
was used to compare matched cohorts. Kaplan-Meier
analysis estimated the incidence rates of the study ob-
jectives. Adjusted hazard ratios (aHRs) and 95% con-
fidence intervals (Cls) were calculated using survival
analysis modules in R, with significance determined
by a p-value less than 0.05.

Ethical considerations

Given the use of de-identified data, the study was
exempt from Institutional Review Board (IRB) re-
view under HIPAA and GDPR regulations. However,
formal approval was obtained from the IRB of Chung

Shan Medical University Hospital, with case number
CS2-23174, to ensure ethical compliance.

Results

This study is a retrospective cohort analysis con-
ducted from January 1, 2012, to October 31, 2023,
aimed at examining the association between IBD and
AMD in individuals aged 65 and above. Utilizing the
TriNetX Global Health Research Network platform,
data from approximately 59,634,784 participants
were initially included (Fig. 1). After applying precise
inclusion and exclusion criteria, propensity score mat-
ching was employed to form two comparison groups
for the final analysis: 26,908 IBD patients versus
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3,266,612 non-IBD individuals (Table 1). This match-
ing aimed to provide a fair basis for comparison to ac-
curately assess the risk of AMD.

The study design featured a longitudinal follow-
up approach, where “after completing the matching,
we began longitudinal tracking 30 days after each par-
ticipant’s index date,” to evaluate the incidence of
newly developed AMD (Fig. 2). This means that al-
though the study spanned over 11 years, the observa-
tion for each participant started 30 days after their
baseline date, followed by long-term tracking, rather
than having only a 30-day observation period for the
entire study duration. This design allowed for the as-
sessment of the risk of newly developed AMD after a
specified starting point and to track this risk over time.

The analysis revealed that individuals aged 65 and
above with IBD faced a significantly higher risk of
developing all forms of AMD compared to non-IBD
individuals. Specifically, for macular and posterior
pole lesions, IBD patients’ risk more than doubled,
with an adjusted hazard ratio (aHR) 0f 2.367 (95% CI:
2.015-2.782) (Fig. 3). In cases of unspecified AMD,
the risk further increased, with an aHR reaching 2.665
(95% CI: 1.983-3.582) (Fig. 4). Additionally, both

Table 1. Propensity score matching (PSM) criteria

nonexudative and exudative forms of AMD were as-
sociated with increased risks, with aHRs of 2.627
(95% CI: 1.904-3.623) and 2.614 (95% CI: 1.635-
4.179), respectively, confirming the IBD cohort’s
heightened susceptibility to both major forms of AMD
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Fig. 2. Kaplan-Meier curve of degeneration of macula and
posterior pole (= 65 y/o).

No. Matching criteria Code type Code
1 Age at index NA Al

2 Female NA F

3 Male NA M

4 BMI TNX Curated 9083
5 White NA 2106-3
6 Black or African American NA 2054-5
7 Unknown race NA UNK
8 Chronic ischemic heart disease ICD-10-CM 125

9 Diabetes mellitus ICD-10-CM EO08-E13
10 Chronic kidney disease (CKD) ICD-10-CM N18
11 Other chronic obstructive pulmonary disease ICD-10-CM J44
12 Cerebral infarction ICD-10-CM 163
13 Generalized anxiety disorder ICD-10-CM F41.1
14 Other and unspecified intestinal obstruction ICD-10-CM K56.6
15 Fistula of intestine ICD-10-CM K63.2
16 Hypertensive diseases ICD-10-CM 110-11A
17 Disorders of lipoprotein metabolism and other lipidemias ICD-10-CM E78
18 Nicotine dependence ICD-10-CM F17
19 Tobacco use ICD-10-CM 772.0
20 Overweight and obesity ICD-10-CM E66
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Fig. 3. Kaplan-Meier curve of unspecified macular degen-
eration (> 65 y/o).
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Fig. 4. Kaplan-Meier curve of nonexudative age-related
macular degeneration (= 65 y/0).

(Figs. 5 and 6). The risk for blindness and visual im-
pairment was also significantly higher in the IBD group,
with an aHR of 1.742 (95% CI: 1.412-2.150), empha-
sizing the severe potential impact of IBD on the visual
health of the elderly population. These findings un-
derscore the importance of regular and comprehen-
sive eye examinations for older IBD patients to pro-
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Fig. 5. Kaplan-Meier curve of exudative age-related ma-
cular degeneration (> 65 y/o).
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actively detect and manage the increased risk of AMD
and its complications (Table 2).

Discussion

Our retrospective cohort study illuminates a sig-
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Table 2. Comparative risk of AMD and vision outcomes in CD and UC patients aged > 65 versus non-IBD controls

CD vs. non-IBD

UC vs. non-IBD

Degeneration of macula and posterior pole
Unspecified macular degeneration
Nonexudative age-related macular degeneration
Exudative age-related macular degeneration
Blindness and low vision

2.112 (1.654-2.697)
2.769 (1.757-4.365)
2.957 (1.806-4.841)
2.983 (1.340-6.644)
1.691 (1.224-2.336)

2.299 (1.868-2.830)
2.356 (1.625-3.416)
3.050 (1.902-4.891)
2.962 (1.573-5.575)
1.921 (1.424-2.590)

nificant association between IBD and increased risk
of AMD in the elderly population. The findings align
with previous literature suggesting a systemic inflam-
matory link between IBD and ocular diseases, most
notably AMD, which adds to the mounting evidence
of extra-intestinal manifestations of IBD.

The doubling of the risk for macular and posterior
pole lesions in IBD patients aged 65 and above (aHR
of 2.367) cannot be understated, given the profound
impact such conditions have on the central vision and,
consequently, the quality of life. This study’s hazard
ratios clearly illustrate the stark contrast in the risk
profiles between IBD and non-IBD individuals, fur-
ther supporting the hypothesis of an inflammatory
pathway shared by both IBD and AMD.

The significant increase in risk for both nonexu-
dative and exudative forms of AMD among the IBD
cohort highlights the need for heightened surveillance
for AMD in these patients. It is imperative that health-
care providers are cognizant of the potential for these
ocular complications and incorporate regular eye sc-
reenings into the management plan for elderly pati-
ents with IBD.

Moreover, the escalated risk for blindness and visual
impairment in the IBD group (aHR of 1.742) under-
scores the potential for these visual conditions to com-
pound the morbidity associated with IBD. These data
provide a compelling argument for the integration of
ophthalmological evaluations in the standard care proto-
col for IBD, especially given the aging population.

It is pertinent to note that while the TriNetX Glo-
bal Health Research Network offered a large, diverse
population for analysis, limitations inherent to retro-
spective studies, such as the potential for unmeasured
confounders, must be considered. Nevertheless, our
application of propensity score matching and rigorous
inclusion criteria aimed to mitigate such biases, pro-

viding a robust analysis of the risks associated with
IBD and AMD.

Future research should focus on unraveling the
mechanistic links between chronic systemic inflamma-
tion and ocular pathology, particularly the role of the
gut microbiota, which may offer novel therapeutic tar-
gets. Longitudinal studies with a focus on intervention
outcomes would also be invaluable in shaping compre-
hensive care strategies for IBD patients at risk of AMD.

In conclusion, our study presents strong evidence
for the association between IBD and AMD, emphasiz-
ing the need for a multidisciplinary approach to pa-
tient care that includes regular ophthalmological as-
sessment. The elevated risk of ocular complications in
IBD patients over 65 calls for a paradigm shift in man-
agement, recognizing the interplay between systemic
disease and ocular health.

Conclusion

The study reveals that patients over the age of 65
with IBD have a significantly increased risk of devel-
oping AMD. These findings underscore the impor-
tance of regular eye examinations for this specific po-
pulation, especially considering their significantly
heightened risk of developing AMD. Future research
should delve deeper into the mechanisms of interac-
tion between IBD and AMD, particularly focusing on
how inflammatory pathways in IBD may affect the
pathogenesis of AMD.
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