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GLP-1 Receptor Agonists and Colorectal Cancer Risk
in Drug-Naive Patients With Type 2 Diabetes,
With and Without Overweight/Obesity
Glucagon-like peptide 1 receptor agonists (GLP-1RAs) are
approved by the US Food and Drug Administration for treat-
ing type 2 diabetes (T2D). GLP-1RAs have pleiotropic effects
on lowering plasma glucose, inducing weight loss, and modu-

lating immune functions.1

Because overweight/obesity
is a major risk factor for colo-

rectal cancer (CRC),2 we hypothesize that GLP-1RAs are
associated with a decreased risk for CRC in patients with T2D
compared with non–GLP-1RA antidiabetics. We conducted a
nationwide, retrospective cohort study among drug-naive
patients with T2D comparing GLP-1RAs with 7 non–GLP-1RA
antidiabetics, including metformin and insulin, which are
suggested to influence CRC risk.3

Methods | We used the TriNetX platform to access deidenti-
fied electronic health records of 101.2 million patients, includ-
ing 7.4 million with T2D from 59 health care organizations
across 50 states.4 TriNetX built-in analytic functions allow for
patient-level analyses while only reporting population-level

data. The MetroHealth System institutional review board de-
termined that using data from TriNetX is not human subject
research and therefore exempt from approval. The TriNetX
platform has been shown to be useful for retrospective can-
cer cohort studies.5,6

The study population comprised 1 221 218 patients with T2D
who had medical encounters for T2D and were subsequently
prescribed antidiabetic medications from 2005 to 2019, no prior
antidiabetic medication use (drug naive), and no prior CRC di-
agnosis. GLP-1RAs were compared with insulin, metformin,
alpha-glucosidase inhibitors, dipeptidyl-peptidase 4 (DPP-4)
inhibitors, sodium-glucose cotransporter-2 (SGLT2) inhibitors,
sulfonylureas, and thiazolidinediones. The time of 2005 to 2019
(except for a starting year of 2013 for SGLT2 inhibitors and 2006
for DPP-4 inhibitors) was chosen based on the year drugs were
first approved. The study population was divided into exposure
and comparison cohorts for each comparison.

Cohorts were propensity score matched (1:1, using near-
est neighbor greedy matching) for demographics, adverse so-
cioeconomic determinants of health, preexisting medical con-
ditions, family and personal history of cancers and colonic
polyps, lifestyle factors (exercise, diet, smoking, and alcohol
drinking), and procedures such as colonoscopy2 (Table). The
outcome was the first diagnosis of CRC that occurred within
15 years starting from the index event (first prescription of

Table. Demographic Characteristics of the Cohorts Before Propensity Score Matchinga

Characteristic

%b

GLP-1RA(+)/insulin(−)
(n = 22 575)

Insulin
(+)/GLP-1RA(−)
(n = 990 239)

GLP-1RA(+)/metformin(−)
(n = 18 520)

Metformin
(+)/GLP-1RA(−)
(n = 845 150)

Age at index event, mean (SD), y 55.6 (12.3) 60.7 (16.3) 58.2 (12.9) 58.8 (14.2)

Sex

Female 56.0 46.8 57.3 48.6

Male 42.6 52.7 41.4 50.8

Ethnicity

Hispanic/Latinx 8.7 9.6 7.5 10.7

Not Hispanic/Latinx 65.1 59.5 66.8 61.3

Unknown 26.3 30.9 25.6 28.0

Race

American Indian or Alaska Native 0.4 0.5 0.02 0.4

Asian 2.3 4.4 1.9 4.2

Black 12.2 17.7 14.7 16.7

Native Hawaiian or Other Pacific Islander 0.5 1.1 0.08 0.5

White 70.8 61.2 69.8 61.5

Unknown 13.9 15.0 12.7 16.7

Abbreviation: GLP-1RA, glucagon-like peptide 1 receptor agonist.
a The status of variables was based on the presence of related clinical codes

anytime to 1 day before the index event. Other variables that were not shown
but propensity score matched between cohorts include adverse
socioeconomic determinants of health (eg, housing and economic
circumstance, upbringing, education, physical environment, social
environment), family circumstance, family and personal history of cancers,
family and personal history of colonic polyps, family history of colorectal

cancer, lifestyle factors (eg, exercise, diet, smoking, alcohol drinking),
preexisting medical conditions and procedures such as benign neoplasm of
the colon and rectum, overweight and obesity, Crohn disease, ulcerative
colitis, cystic fibrosis, bariatric surgery, colonoscopy, and radiation therapy.

b A plus sign (+) indicates that a patient was prescribed a GLP-1RA or
non–GLP-1RA antidiabetic medication, while a minus sign (−) indicates that
they were not.
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GLP-1RAs vs non–GLP-1RA antidiabetics). With censoring
applied, Kaplan-Meier analysis with hazard ratios (HRs) and
95% CIs were used to compare time to event rates at daily time
intervals. Separate analyses were performed in patients strati-
fied by the status of obesity/overweight and sex but not by age
groups and race and ethnicity due to limited sample sizes. Data
were collected and analyzed on September 13, 2023, within the
TriNetX Analytics Platform using built-in functions (R, ver-
sion 4.0.2 [R Project for Statistical Computing]), with statis-
tical significance set at a 2-sided P < .05. More details are
available in the eMethods in Supplement 1.

Results | During a 15-year follow-up in 1 221 218 drug-naive
patients with T2D, GLP-1RAs were associated with decreased
risk for CRC compared with insulin (HR, 0.56; 95% CI, 0.44-
0.72), metformin (HR, 0.75; 95% CI, 0.58-0.97), SGLT2
inhibitors, sulfonylureas, and thiazolidinediones, and with
lower but not statistically significant risk compared with
alpha-glucosidase or DPP-4 inhibitors (Figure, A). Consistent
findings were observed in women and in men. GLP-1RAs
were associated with a lower risk for CRC in patients with
obesity/overweight compared with insulin (HR, 0.50;
95% CI, 0.33-0.75), metformin (HR, 0.58; 95% CI, 0.38-
0.89), or other antidiabetics (Figure, B).

Discussion | In this cohort study, GLP-1RAs were associated with
reduced CRC risk in drug-naive patients with T2D with and
without obesity/overweight, with more profound effects in pa-
tients with obesity/overweight, suggesting a potential protec-
tive effect against CRC partially mediated by weight loss and
other mechanisms not related to weight loss. Study limita-
tions include potential unmeasured or uncontrolled confound-
ers, self-selection, reverse causality, and other biases inher-
ent in observational studies, and that results need validation
from other data and study populations. Further research is war-
ranted to investigate the effects in patients with prior antidia-
betic treatments, underlying mechanisms, potential differen-
tial effects within GLP-1RAs, and effects of GLP-1RAs on other
obesity-associated cancers.
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Figure. Risks and Hazard Ratios (HRs) of First-Time Diagnosis of Colorectal Cancer (CRC) in Drug-Naive Patients With Type 2 Diabetes

Decreased
risk for CRC
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risk for CRC

Increased
risk for CRC

Increased
risk for CRC

HR (95% CI)

0.75 (0.58-0.97)
0.56 (0.44-0.72)

0.59 (0.31-1.13)
0.93 (0.78-1.10)
0.77 (0.62-0.97)
0.82 (0.68-0.98)
0.82 (0.69-0.97)

Exposure cohort (matched) 
GLP-1RA(+)/insulin(–) (n = 22 572)

GLP-1RA(+)/TZD(-) (n = 36 481)

GLP-1RA(+)/metformin(–) (n = 18 518)
GLP-1RA(+)/AGI(–) (n = 2503)
GLP-1RA(+)/DDP–4(–) (n = 44 146)
GLP-1RA(+)/SGLT2(–) (n = 25 133)
GLP-1RA(+)/SU(–) (n = 36 716)

Comparison cohort (matched) 
GLP-1RA(–)/insulin(+) (n = 22 572)

GLP-1RA(–)/TZD(+) (n = 36 481)

GLP-1RA(–)/metformin(+) (n = 18 518)
GLP-1RA(–)/AGI(+) (n = 2503)
GLP-1RA(–)/DDP–4(+) (n = 44 146)
GLP-1RA(–)/SGLT2(+) (n = 25 133)
GLP-1RA(–)/SU(+) (n = 36 716)

Overall study populationA

HR (95% CI)
0.50 (0.33-0.75)
0.58 (0.38-0.89)
0.77 (0.59-1.00)
0.68 (0.47-0.99)
0.63 (0.48-0.82)
0.73 (0.54-0.98)

Exposure cohort (matched) 

GLP-1RA(+)/TZD(-) (n = 11 099)

GLP-1RA(+)/insulin(–) (n = 9398)
GLP-1RA(+)/metformin(–) (n = 8057)
GLP-1RA(+)/DDP–4(–) (n = 16 699)
GLP-1RA(+)/SGLT2(–) (n = 8148)
GLP-1RA(+)/SU(–) (n = 15 551)

Comparison cohort (matched) 

GLP-1RA(–)/TZD(+) (n = 11 099)

GLP-1RA(–)/insulin(+) (n = 9398)
GLP-1RA(–)/metformin(+) (n = 8057) 
GLP-1RA(–)/DPP–4(+) (n = 16 699)
GLP-1RA(–)/SGLT2(+) (n = 8148)
GLP-1RA(–)/SU(+) (n = 15 551)

Patients with overweight/obesityB

2.010.3 0.5 0.7
HR (95% CI)

2.010.3 0.5 0.7
HR (95% CI)

No. of cases
(overall risk)
35 (0.37%)
31 (0.39%)
96 (0.58%)
47 (0.58%)
85 (0.55%)
71 (0.64%)

Exposure cohort

No. of cases
(overall risk)
67 (0.71%)
64 (0.79%)
125 (0.75%)
66 (0.81%)
154 (0.99%)
124 (1.12%)

Comparison cohort

96 (0.52%)
94 (0.42%)

14 (0.56%)
256 (0.58%)
142 (0.57%)
207 (0.56%)
222 (0.61%)

No. of cases
(overall risk)

Exposure cohort

153 (0.83%)
167 (0.74%)

26 (1.04%)
282 (0.64%)
175 (0.70%)
293 (0.80%)
378 (1.04%)

No. of cases
(overall risk)

Comparison cohort

Patients had no prior CRC and had no prior antidiabetic medication prescriptions between matched cohorts in the overall study population (A) and in patients with
obesity/overweight (B). Kaplan-Meier analysis was used to estimate the probability of the outcome (first diagnosis of CRC) at daily time intervals with censoring
applied within a 15-year time window starting from the index event (first prescription of glucagon-like peptide 1 receptor agonists [GLP-1RAs] vs other non–GLP-1RA
antidiabetic medications). The cohorts were propensity score matched for demographics, adverse socioeconomic determinants of health, preexisting medical
conditions, personal and family history of cancers such as CRC and colonic polyps, benign neoplasms of the colon and rectum, lifestyle factors (exercise, diet,
smoking, and alcohol drinking), medical encounters, and procedures such as colonoscopy. Overall risk is defined as the number of incidence cases among the
number of patients in each cohort at the beginning of the time window. A plus sign (+) indicates that a patient was prescribed a GLP-1RA or non–GLP-1RA antidiabetic
medication, while a minus sign (−) indicates that they were not. AGI indicates alpha-glucosidase inhibitors; DPP-4, dipeptidyl-peptidase 4 inhibitors;
SGLT2, sodium-glucose cotransporter-2 inhibitors; SU, sulfonylureas, TZD, thiazolidinediones.
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COMMENT & RESPONSE

Stereotactic Radiosurgery vs Conventional
Radiotherapy for Spine Metastases
To the Editor The phase 3 NRG Oncology/RTOG 0631 trial re-
ported by Ryu et al1 recently in JAMA Oncology compared ra-
diosurgery (stereotactic radiosurgery [SRS] using 16 or 18 Gy)
to conventional radiotherapy (conventional external beam

radiotherapy [cEBRT], 8 Gy/1) for relief of painful spinal me-
tastases. Surprisingly, SRS did not significantly improve pain
response at 3 months. Besides the authors’ noted limitations,
further points of discussion include SRS regimens with a low
biologically effective dose, lack of local control outcomes,
and challenges tied to missing Numerical Rating Pain Scale
(NRPS) data.

At 3 months, NRPS completion rates were low for both the
SRS (63.6%) and cEBRT (55.9%) arms. Similar trials, such as
SC242 and Sprave et al,3 reported higher adherence rates at 3
months (80%-85%). The authors1 attempted to address this
using sensitivity analyses, assuming that all missing patients
were either responders or nonresponders. No significant dif-
ference was observed for any permutation (eTable 3 in Supple-
ment 2 of the article1). Although these approaches provide a
conservative estimate, it is not comprehensive for all possi-
bilities. For instance, the 3-month rate of complete or partial
response with stereotactic body radiotherapy in SC24 was
53%.2 If we assume an overall 50% pain response rate for all
alive patients at 3 months (96 of 192) in RTOG 0631,1 and no
further pain responses in the cEBRT arm (46 of 118), a signifi-
cant difference would be observed (P = .04).

The authors1 also performed multiple imputation, a com-
mon strategy to address missing data. However, multiple im-
putation has limitations, such as the proportion of missing
data. Large fractions of missing data present concern in the in-
terpretation of imputed data.4 The proportion of missing NRPS
questionnaires approaches 40% at 3 months in RTOG 06311 and
further declines in later time points. Furthermore, the nature
of missing data is crucial, as multiple imputation is only valid
when imputed variables are considered missing at random.5

In RTOG 0631,1 with an uneven distribution of completed NRPS
questionnaires (P = .03, 2-tailed Fisher exact test), assuming
that data are missing at random is challenging. Patients with
poor pain control or worse performance status might be less
likely to complete questionnaires, as would those hospital-
ized for significant events like spinal cord compression.

Despite these highlighted points, the trial1 reports no in-
creased toxic effects, effective SRS implementation in aca-
demic and nonacademic settings, and no severe spinal cord
toxic effects. This highlights the safety of the technique and,
in the context of other positive trials, encourages further in-
vestigation. Future trials should consider mechanisms to fa-
cilitate adherence in obtaining pain scores, such as electronic
administration of questionnaires or proxy-reporting or
establishing a clinician-assessed outcome such as recurrence
or survival as a coprimary end point.
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