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Abstract

Background and Aims: The growing use of glucagon-like peptide 1 (GLP-1) analogs for type 2 diabetes mellitus (DM2) and obesity necessitates
studies about their use in patients with inflammatory bowel diseases (IBD).

Methods: Data on patients with DM2 were retrieved from an Israeli nationwide cohort of patients with IBD (epi-lIRN), recording GLP-1 analog
exposure for at least 6 months. The primary outcome was poor disease outcomes (ie, composite of steroid dependence, initiation of advanced
IBD therapy, hospitalization, surgery, or death). Cox proportional hazard models with time-varying covariables were used to assess the impact
of GLP-1 use on outcomes during follow-up.

Results: \We included 3737 patients (24 338 patient-years) with IBD and DM2 [50.4% ulcerative colitis (UC)], of whom 633 were treated with
GLP-1 analogs. Accounting for demographics IBD/DM2 related variables, medication use, and laboratory measurements, GLP-1 analog use was
associated with reduced composite outcome in the full cohort (adjusted hazard ratio [aHR] 0.74, 95% confidence interval [Cl] 0.62-0.89) and in
each subtype [UC (@HR 0.71, 95% CI 0.52-0.96) and Crohn's disease (aHR 0.78, 95% CI 0.62-0.99)]. Similar trends were seen in multivariate
analyses of each individual outcome, although only hospitalization was significant (aHR 0.74, 95% CI 0.61-0.91). The protective effect of GLP-1
analogs was seen in patients with obesity (aHR 0.61, 95% CI 0.50-0.77), but not in non-obese (aHR 0.94, 95% CI| 0.67-1.31).

Conclusions: GLP-1 analogs are associated with improved outcomes in IBD, specifically in patients with obesity. The mechanisms of these ef-
fects require further investigation as well as their role in patients without DM2.
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Graphical Abstract

GLP-1 analog use is associated with improved disease course in inflammatory bowel disease (IBD)
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1. Introduction

The co-occurrence of inflammatory bowel disease (IBD) and
components of the metabolic syndrome, such as obesity and
insulin resistance, has been rising,'* posing treatment chal-
lenges. The clinical use of gastro-mimetic hormone analogs
has revolutionized diabetes care and obesity management in
recent years. Glucagon-like peptide 1 (GLP-1) analogs, known
for their potent incretin effect after a meal, regulate postpran-
dial glucose levels by stimulating insulin secretion from pancre-
atic beta-cells.* Additionally, they target multiple pathways to
increase satiety and reduce hunger, thereby promoting weight
loss. This endogenous gut hormone has a crucial role in in-
testinal physiology, including regulating intestinal motility and
promoting intestinal health.” Given these roles and common
gastrointestinal side effects, GLP-1 analogs were suspected to
influence the course of intestinal diseases such as IBD. The as-
sociation between GLP-1 analog use and IBD-related outcomes
in patients with diabetes mellitus type 2 (DM2) was examined
in 2 population-based studies. A Danish study reported a lower
rate of poor IBD outcomes among patients who started GLP-1
analogs/dipeptidyl peptidase-4 (DPP-4) inhibitors,® while this
association was not found in a US database study, although
lower surgery rates were reported.” These studies have meth-
odological limitations and in light of the growing use of GLP-1
analogs, there is a need for more data on their effect on IBD
disease course. We aim to investigate the association between
GLP-1 analog use and IBD outcomes in the epi-IIRN, an Israeli
nationwide cohort of patients with IBD with validated medica-
tion dispensation data and IBD outcomes.

2. Methods

2.1. Study population

We retrieved data on all patients with IBD and DM2 from
the nationwide epidemiological Israeli IBD research nucleus

(epi-IIRN) cohort, which includes all patients with IBD in
Israel from 2005 through June 2021. Data were gathered
for the epi-IIRN from the 4 Israeli Health Maintenance
Organizations (HMOs), covering 98% of the population.
The IBD case-ascertainment algorithm, which utilizes a
combination of IBD-related diagnoses and medication pur-
chases, and its validation, were previously detailed.® DM2
diagnosis was made in patients who fulfilled at least 2 pre-
scriptions of non-insulin glucose-lowering medications or
2 separate International Classification of Diseases (ICD)-9
diagnoses of DM2 (medication names and ICD-9 codes are
listed in Supplementary material). The status and value of
outcomes and variables were assessed at 6-month intervals
(‘study periods’ from this point onwards) for each patient be-
ginning with the index date. The index date was defined as
the first date where both DM2 and IBD diagnoses were con-
firmed (‘index date’ from this point onwards). This study was
approved by the institutional review board of Shaare Zedek
Medical Center where the database resides (0134-17-SZMC).

2.2. Outcomes and exposures

The primary outcome was poor IBD-related outcomes de-
fined as a composite of steroid dependency, IBD treatment
escalation, IBD-related hospitalization, abdominal/perianal
surgery, or death. Steroid dependency was defined as at least
4 dispensations of systemic corticosteroids within 1 year, or a
consecutive treatment duration of at least 90 days. Treatment
escalation was defined as an initiation of a biologic or small
molecule therapy, not used in a previous study period, or a
switch to a different class. IBD-related hospitalization was
considered if longer than 1 day and had an IBD-related diag-
nosis at discharge. Diagnosis codes, medications, and surgery
codes are provided in Supplementary material. Each of the
outcomes that constitute the composite outcome was indi-
vidually evaluated also as a secondary outcome. Analyses
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were performed for all patients with IBD (full cohort) and for
ulcerative colitis (UC) and Crohn’s disease (CD) separately.

The main exposure variable of interest was GLP-1 analog
use, defined as at least 1 treatment dispensation in the study
period. The covariates used in the models were age at index
date, age at IBD diagnosis, body mass index (BMI), IBD sub-
type (for the models of all patients with IBD), previous sur-
gery, perianal disease, hemoglobin and HbAlc levels, use of
a biologic or small molecule therapy for IBD, sulfonylureas,
biguanides, DPP-4 inhibitors, sodium/glucose cotransporter
2 (SGLT2) inhibitors, and insulin. Exposures to non-GLP-1
analog medications were considered positive for a study
period if a dispensation occurred at least once. Measured
variables (ie, BMI and laboratory tests) were recorded for
each study period if they occurred during this time. If more
than 1 result occurred, the latest was used. For each study
period, an outcome was considered positive if it occurred in
the next study period (see graphical abstract).

2.3. Statistical analyses

Baseline variables were presented as proportions, medians,
and interquartile ranges (IQR). To address missing values in
numerical variables, we performed K-nearest neighbor imput-
ation for each patient with the mean of the 5 nearest values
within close time intervals. Variables with a missing rate of
more than 25% were not used. Event rates were calculated
per 1000 patient years, and 95% confidence intervals (Cls)
for the event rate were estimated using a Poisson distribution
approach. To estimate the risk of the outcomes and GLP-1
analog use we utilized multivariable Cox proportional haz-
ards models with time-varying covariables and the Prentice-
Williams-Petersen approach. The Prentice-Williams-Petersen
model allows to stratify the baseline hazard of recurring
events, with the assumption that the occurrence of each event
in a patient is not independent of previous events, as previous
steroid dependency, hospitalization, and surgery are risk fac-
tors for additional events. The gap time calculation was used
to account for time intervals between subsequent events. All
Cox models were performed both as univariable, with GLP-1
analog use as the sole variable, and multivariable models ad-
justed for the variables listed above. Since death is not a recur-
ring event, we utilized a standard Cox proportional hazards
model with time-varying covariates to estimate the effect of
GLP-1 analogs on death.

Association and possible mediation of patient weight on
the effect of GLP-1 analogs was assessed by a Wald test with
an interaction term between GLP-1 analogs and BMI. Also,
since the association might not be linear, we performed sub-
group analyses of patients with obesity defined as BMI >30
and non-obese (BMI < 30). The patients were grouped based
on the first BMI that was measured for each patient during
follow-up. To assess the validity of the division of patients
based on the first measured BMI, we performed a mixed ef-
fects model to assess the within-subject BMI variability over
periods of time. The BMI was defined as the dependent out-
come, the time period as the fixed effect covariate, and the
patient ID was defined as the random effect.

We performed several sensitivity analyses. Firstly, a com-
plete case analysis was performed in which all continuous
covariates were removed from the models. Second, all models
were assessed with non-imputed values of continuous vari-
ables, and, lastly, the exposure, outcomes, and covariates

were used in standard Cox proportional hazards models with
time-varying covariates to assess whether calculating risks
to the first event, rather than recurring events, has an effect
on results. Lastly, we assessed the cumulative exposure to
GLP-1 analogs during follow-up. For each patient, the cu-
mulative exposure increased by 1 for every prior follow-up
period in which the patient was exposed to GLP-1 analogs.
Additionally, any exposure before the start of follow-up
(index date) also increased the variable by 1.

Statistical significance was determined when p-values
were lower than 0.05. Analyses were performed using R ver-
sion 4.4.0 (R Foundation for Statistical Computing, Vienna,
Austria; https://www.R-project.org/).

3. Results

3.1. Study population

The cohort included 3737 patients with IBD and DM2 with
a total follow-up of 24 338 patient-years and a median
follow-up of 6 years per patient (interquartile range [IQR]
2.8-9.7). There were 1883 (50.4%) UC patients with a total
follow-up of 12 587 patient-years and a median follow-up of
6.3 years (IQR 3.0-9.9) and 1854 CD patients with a total
follow-up of 11 750 patient-years and a median follow-up of
5.7 years (IQR 2.7-9.5 years). At the index date, patients who
used GLP-1 analogs tended to be younger and had a higher
BMI, HbA1c, and insulin use in both UC and CD (Table 1).

3.2. GLP-1 analog use is associated with reduced
risk of poor disease outcomes

The rate of the composite outcome was 316 events per 1000
patient-years (95% CI 309-323). Hospitalization, surgery,
steroid dependency, and an escalation of therapy occurred
at rates of 174 (95% CI 169-179), 14 (95% CI 12-15), 136
(95% CI 132-141), and 37 (95% CI 34-39) per 1000 patient-
years, respectively. A total of 491 patients (13.1%) died
during follow-up [event rate 19 per 1000 patient-years (95 %
CI 18-21)]. The rates of all events were higher in CD patients
(Supplementary Table S1).

In univariable survival analysis, GLP-1 analog was asso-
ciated with a reduced risk of composite adverse disease out-
comes in the full cohort (hazard ratio [HR] 0.79, 95% CI
0.66-0.96), and in patients with UC (HR 0.73, 95% CI 0.54-
0.98), while in patients with CD, a non-significant trend was
seen (HR 0.86, 95% CI 0.66-1.08). In multivariable analyses
GLP-1 analog use was significantly associated with a reduced
risk of the composite outcome in the full cohort (adjusted HR
[aHR] 0.74, 95% CI 0.62-0.89), in patients with UC (aHR
0.71,95% CI 0.52-0.96), and CD (aHR 0.78, 95% CI 0.62-
0.99). Among the secondary outcomes, GLP-1 analog use was
associated with a reduced risk of hospitalization in the full
cohort and in patients with UC, but not with CD (aHR 0.74,
95% CI0.61-0.91; aHR 0.63, 95% CI 0.45-0.9; aHR 0.82,
95% CI 0.65-1.05, respectively; Table 2 and Supplementary
Table S2). A reduced risk of hospitalization was seen in the
full cohort and in UC patients (aHR 0.74, 95% CI 0.61-0.91;
and aHR 0.63, 95% CI 0.45-0.90). For all other secondary
outcomes, no significant associations were seen between
GLP-1 analog use and the risk of the outcome (Table 2). A
subgroup analysis excluding patients who were exposed to
GLP-1 analogs at the beginning of follow-up (7 =3568),
demonstrated a similar protective effect of GLP-1 analogs
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Table 1 Baseline characteristics at index date® of patients who ever used GLP-1 analogs versus neverusers according to IBD subtype.

Y. Gorelik et al.

Full cohort

Ulcerative colitis

Crohn’s disease

Non-GLP-1 analog GLP-1 analog Non-GLP-1 GLP-1 analog Non-GLP-1 GLP-1 analog
users (7 =3104) users (7 =633) analog users users (n =299) analog users users (7 =334)
(n=1584) (n=1520)
Age at index date in 62 [52,70] 5647, 62] 62 [53,70] 56 48, 63] 62 [52,70] 55 46, 62]
years, median [IQR]
Age at IBD diagnosis in 60 [50, 68] 54 45, 62] 60 [51, 68] 55147, 62] 60 [49, 68] 55 46, 62]
years, median [IQR]
Male sex, 7 (%) 1664 (53.6) 306 (48.3) 926 (58.5) 158 (52.8) 738 (48.6) 148 (44.3)
BMI at index date, kg/ 28 [25, 32] 32 (29, 36] 28 (25, 32] 31 (29, 35] 2825, 32] 33129, 37]
m?, median [IQR]
Perianal disease at index — — 111 (7.3) 38 (11.4)
date, 1 (%)
Previous surgery, 7 (%) 171 (5.5) 23 (3.6) 61 (3.9) 7(2.3) 110 (7.2) 16 (4.8)
Previous hospitalization, 1577 (50.8) 292 (46.1) 750 (47.3) 118 (39.5) 827 (54.4) 172 (52.1)
n (%)
Previous advanced 239 (7.7) 66 (10.4) 69 (4.4) 10 (3.3) 170 (11.2) 56 (16.8)
therapy use, 7 (%)
Steroids in last 5 years, 745 (24.0) 142 (22.4) 370 (23.4) 56 (18.7) 375 (24.7) 86 (25.7)
n (%)
Laboratory at index date®
HbA1lc, %, median 6.5(6.1,7.15] 7.2 (6.3, 8.2] 6.6 [6.2,7.2] 7.3 (6.4, 8.5] 6.5[6.1,7.1] 7.0 (6.2, 8.1]
[IQR]
Platelets,*10°/L, median 259 [213, 317] 270 [230, 320] 251 (209, 308] 266 (223, 313] 270 (217, 328] 276 (238, 328]
[IQR]
Leukocytes,*10°/L, me- 7.7 [6.3, 9.2] 7.916.5,9.7] 7.6 6.2,9.0] 7.7 6.3, 9.3] 7.8 (6.4, 9.4] 8.2 16.7,10.0]
dian [IQR]
Hemoglobin, g/dL, me-  13.1 [12, 14.2] 13.2[12.1,14.3] 13.3[12.2,14.2] 13.3[12.2,14.6] 12.8 [11.8,14.0] 13.1[12.1, 14.2]
dian [IQR]
CRP, mg/dL, median 0.8 [0.3,2.1] 0.9 [0.4,2.1] 0.6 [0.2,1.7] 0.6 [0.3,1.7] 0.9 [0.3,2.7] 1.110.5,2.6]
[IQR]
Albumin, g/dL, median 4.1 [3.8, 4.3] 4.1[3.9,4.3] 4.1[3.9,4.4] 4.2 [4.0,4.4] 4.1 [3.8,4.3] 4.1[3.9,4.3]
[IQR]

Fecal calprotectin, pg/ 166 [70, 385]
mg, median [IQR]

Medication use at index date

116 [62, 319]

163 [64, 513]

117 [63, 343]

167 [70, 360]

112 [61, 318]

DPP-4 inhibitors, 2 (%) 311 (10) 94 (14.8) 158 (10.0) 50 (16.7) 153 (10.1) 44 (13.2)
Tnsulin, 7 (%) 287 (9.2) 163 (25.8) 153 (9.7) 87 (29.1) 134 (8.8) 76 (22.8)
Biguanides, 7 (%) 1,513 (48.7) 333 (52.6) 781 (49.3) 162 (48.5) 732 (48.2) 171 (57.2)
Sulfonylureas, 7 (%) 241 (7.8) 91 (14.4) 122 (7.7) 47 (15.7) 119 (7.8) 44 (13.2)
SGLT?2 inhibitors, 7 (%) 110 (3.5) 38 (6.0) 60 (3.8) 16 (5.4) 50 (3.3) 22 (6.6)
Systemic steroids, 7 (%) 418 (13.5) 68 (10.7) 221 (14.0) 28 (9.4) 197 (13.0) 40 (12.0)
Infliximab, 7 (%) 62 (2) 10 (1.6) 23 (1.5) 0 (0.0) 39 (2.6) 10 (3.0)
Adalimumab, 7 (%) 69 (2.2) 19 (3.0) 5(0.3) 1(0.3) 64 (4.2) 18 (5.4)
Ustekinumab, 7 (%) 5(0.2) 2(0.3) 0 (0.0) 0 (0.0) 5(0.3) 2(0.6)
Vedolizumab, # (%) 32(1.0) 13 (2.1) 17 (1.1) 4(1.3) 15 (1.0) 9(2.7)
Tofacitinib, # (%) 7(0.2) 0 (0.0) 5(0.3) 0 (0.0) 2(0.1) 0 (0.0)
Thiopurines, 7 (%) 203 (6.5) 45 (7.1) 68 (4.3) 15 (5.0) 135 (8.9) 30 (9.0)
Methotrexate, 7 (%) 42 (1.4) 14 (2.2) 68 (4.3) 15 (5.0) 27 (1.8) 10 (3.0)
S-ASA, 1 (%) 1676 (54.0) 337 (53.2) 1068 (67.4) 204 (68.2) 608 (40.0) 133 (39.8)

Abbreviations: BMI, body mass index; CRP, C-reactive protein; DPP-4, dipeptidyl peptidase-4; SGLT2, sodium/glucose cotransporter 2.

‘Index date was defined as the first date where both diabetes mellitus and inflammatory bowel disease diagnoses were confirmed.
"Missing data rate: BMI: 23.1%; HbAlc: 16.8%; Hemoglobin, leukocytes and platelets: 16.0%; Albumin: 36.5%; and Fecal calprotectin: 88.5%.
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proportional hazards model that assesses risks of first event
occurrence, all demonstrated that GLP-1 analog use was
associated with a reduced risk of the composite outcome
(Supplementary Table S3).

with a reduced risk of the composite outcome (aHR 0.77,
95% CI10.61-0.96).

Sensitivity analyses with models that included com-
plete cases or non-imputed data, and a standard Cox
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3.3. The association between GLP-1 analog use
with poor IBD outcomes is differential between
obese and non-obese patients

Next, we aimed to estimate whether GLP-1 analog use and its
association with poor IBD outcomes is mediated by weight,
due to the drug’s major effect on weight. The Wald test did
not demonstrate a significant effect of the interaction term
between GLP-1 analog use and BMI. Since the mediation
can possibly be non-linear, we further evaluated the effect
of GLP-1 analog use in subgroups of patients with obesity
(BMI > 30), or non-obese (BMI < 30). The mixed effects
model demonstrated that the average intercept of BMI is 29.6
and on average it changes to —0.04 between subsequent study
periods within patients, suggesting minimal variation in BMI.
In patients with obesity, GLP-1 analog use was associated
with a substantial reduction in risk of composite outcomes
in the full cohort and in patients with UC and CD separately
(aHR 0.61,95% CI1 0.50-0.77; aHR 0.63, 95% CI 0.48-0.89;
aHR 0.60, 95% CI 0.45-0.79, respectively), not seen in non-
obese patients (Table 3).

In the full cohort, a significant association between the use
of various non-insulin DM2 medications with a reduced risk
of the composite outcome was seen, which was weaker than
the effect seen for GLP-1 analogs. The differences in effect
sizes were even more notable in the analysis of patients with
obesity, where only GLP-1 analogs were significantly associ-
ated with a reduced risk of the composite outcome, not seen
in non-obese patients (Supplementary Table S4). Lastly, when
analyzed as the primary exposure, cumulative GLP-1 analogs
exposure was significantly associated with a reduced risk of
the composite outcome (aHR 0.96, 95% CI 0.93-0.99 per
additional exposure period).

4. Discussion

The results of this study suggest that GLP-1 analogs are asso-
ciated with reduced hazard for poor disease outcomes in pa-
tients with IBD and concomitant DM2. While there is limited
data on the use of GLP-1 analogs in patients with IBD, our
observation is in line with previous studies. In a nationwide
study of patients with IBD with DM2 from Denmark, a lower
risk of IBD-related outcomes among patients treated with
GLP-1-based therapies compared with other anti-diabetics
was observed.® It is worth noting that this study lacked in-
formation on patients’ BMI and HbA1c¢ values. Additionally,
the authors grouped GLP-1 analogs and DPP-4 inhibitors,
precluding a definite conclusion regarding the sole effect of
GLP-1 analogs on IBD outcomes. A recent US claims data-
base study reported that surgery was lower among GLP-1
analog initiators in both patients with CD and UC compared
with patients who initiated other anti-DM2 medication, al-
though other IBD disease outcomes were not impacted.”
Importantly, they report no safety signal in patients with IBD.
Of note, this database relies on synthetic data to protect pa-
tient confidentiality and uses aggregate counts and statistical
summaries. In our subgroup analysis, the reduced rate of poor
outcomes was seen in both UC and CD. Some of the strengths
of our study include longitudinal analysis which accounts for
multiple and recurring events, and that the database relies on
medication dispensation and not claims.

The prevalence of obesity in patients with IBD is on the
rise, currently ranging from 15% to 40%,’ with an increasing
prevalence of metabolic comorbidities.!® Several studies sug-
gested that patients with IBD with overweight/obesity are
more likely to have active disease,'! higher risk of relapse,'
shorter time to surgery,'? and are more prone to postoperative

Table 2 Adjusted hazard ratios with 95% confidence intervals for the composite and secondary outcomes of GLP-1 analog use in the full cohort and

subgroup analyses®.

AllIBD (n=3737)

Ulcerative colitis (7 = 1883) Crohn’s disease (7 = 1854)

Composite outcome 0.74 (0.62,0.89

Hospitalization 0.74 (0.61,0.91
Surgery 0.84 (0.47,1.50
Steroid dependency

Treatment escalation
Death?

0.82(0.59,1.17

)
)
)
0.66 (0.48, 0.99)
)
0.72 (0.38, 1.34)

0.71 (0.52, 0.96)
0.63 (0.45, 0.90)
0.74 (0.27, 2.07)
0.75 (0.42, 1.35)
0.70 (0.37, 1.33)
0.71 (0.31, 1.68)

0.78 (0.62, 0.99)
0.82 (0.65, 1.05)
0.94 (0.47, 1.91)
0.66 (0.41, 1.08)
0.92 (0.61, 1.39)
0.74 (0.29, 1.91)

Abbreviations: GLP-1, glucagon-like peptide 1; IBD, inflammatory bowel disease. Significant findings are in bold.
*All models were adjusted for patient age, sex, body mass index, HbA1c, hemoglobin, previous surgery, perianal disease, age at IBD diagnosis, use of
biologic therapy or small molecules, sulfonylureas, biguanides, dipeptidyl peptidase-4 inhibitors, sodium/glucose cotransporter 2 inhibitors, and insulin. In

the full cohort, the IBD subtype was also included in the model.

"Hazard ratios for death were calculated with a standard Cox proportional hazards model with time-varying covariates.

Table 3 The aHR and 95% CI of GLP-1 analog use with the composite outcome in full cohort and in UC and CD patients in obese and non-obese

patients.

All IBD Ulcerative colitis Crohn’s disease
BMI > 30 0.61 (0.50, 0.77), (n = 1475) 0.63 (0.48, 0.89), (n=720) 0.60 (0.45,0.79), (n=755)
BMI < 30 0.94 (0.67, 1.31), (n = 2120) 0.77 (0.37, 1.61), (n = 1084) 1.05 (0.73, 1.52), (n = 1036)

Abbreviations: aHR, adjusted hazard ratio; CI, confidence interval; CD, Crohn's disease; GLP-1, glucagon-like peptide 1; IBD, inflammatory bowel

disease; UC, ulceritive colitis. Significant findings are in bold.

sAll models were adjusted for patient age, sex, body mass index, HbA1c level, hemoglobin, previous surgery, perianal disease (only in CD), age at IBD
diagnosis, use of biologic therapy or small molecules, sulfonylureas, biguanides, dipeptidyl peptidase-4 inhibitors, sodium/glucose cotransporter 2 inhibitors,

and insulin. In the full cohort, the IBD subtype was also included in the model.
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complications.'*'¢ Therefore, obesity in patients with IBD
should be addressed. The introduction of GLP-1 analogs to
the obesity field has revolutionized the approach to weight
loss and is estimated to be utilized by millions.'” In patients
with IBD and obesity, 2 recent small-scale retrospective co-
horts reported that semaglutide led to similar weight loss
compared to non-IBD patients.'®” Our sub-analysis sug-
gests that GLP-1 analog use is associated with improved IBD
disease course specifically in patients with obesity.

Obesity and central adiposity are associated with increased
inflammation, as measured by elevated C-reactive protein
levels.2-22 Central adiposity is associated with lower response
to IBD therapy and increased pro-inflammatory cytokines,
suggesting a potential role for abdominal fat in the inflamma-
tory process.”> Recent evidence suggests that GLP-1 analogs
carry anti-inflammatory properties that can potentially af-
fect IBD disease activity.>* In animal models, administration
of GLP-1 analogs can improve colitis* and improve intes-
tinal barrier function,?® further suggesting a direct effect on
the inflammatory process. In humans, improvement in UCs
and ankylosing spondylitis was seen in an obese patient who
started liraglutide for weight loss.?”” Whether the effect of
GLP-1 analogs is independent of the weight loss needs to be
determined. Since dietary patterns were found to be associ-
ated with IBD development and exacerbation, one potential
explanation for the positive effect that GLP-1 analogs have
on the disease course is related to a change in dietary patterns
(ie, reduced intake of ultra-processed foods).?® As the role of
GLP-1 analogs unveiled for other obesity-associated indica-
tions,*»3* obesity-associated IBD might be another potential
target for this potent therapy.

This study has some limitations. First, although the epi-
IIRN has been shown to be a robust database, with valid-
ated data from a nationwide cohort over 15 years and highly
reliable medication and laboratory data,® features such as
disease location and endoscopic findings are lacking. Second,
parameters that affect the choice of an anti-diabetic agent and
are also associated with morbidity and mortality such as car-
diovascular disease and its severity, chronic kidney disease,
and additional complications of diabetes are not well char-
acterized. Of note, our cohort is relatively older, and further
research is needed to support these results in younger individ-
uals. The age distribution in our cohort precluded further sub-
group analyses and should be considered when interpreting
the results of this study. Third, our dataset uses medication-
dispensing data, which does not ensure patients’ medication
adherence. However, studies have shown there is a relatively
good correlation between pharmacy dispensing and medica-
tion adherence.’!*? Fourth, during the study period, GLP-1
analogs were prescribed for glucose control and not indicated
for weight loss. However, our subgroup analysis in patients
with obesity suggests the relevancy of our findings for this in-
dication as well. Fifth, data on biomarkers in the study periods
was commonly missing which precluded reliable imputation
and therefore was not reported or incorporated into the sur-
vival models. Lastly, we show association and not causality,
and our results may not be generalizable to other countries,
as population-specific unmeasured environmental and genetic
factors possibly influenced our findings. However, our results
are similar to other datasets from other geographic locations,
validating the findings.

In conclusion, our results show that the use of GLP-1
analogs is associated with improved IBD disease course and

Y. Gorelik et al.

might have beneficial effects on patients with IBD with DM2
and obesity. Further prospective studies should examine the
effect of GLP-1 analog use administered for weight loss in
patients with IBD with obesity without DM2 and search for
mechanisms of action.
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