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Summary:
This briefing document synthesizes the findings of a real-world study conducted at the Barbara Davis Center for Diabetes (BDC) regarding the adverse event (AE) profiles of off-label tirzepatide and semaglutide use in overweight or obese adults with Type 1 Diabetes (T1D). While both medications offer benefits in glycemic control and weight reduction, their safety profiles in the T1D population differ significantly regarding hypoglycemia.
Critical Takeaways:
· Hypoglycemia Risk: Tirzepatide is associated with a significantly higher prevalence of symptomatic hypoglycemia (29%) compared to semaglutide (13.4%).
· Gastrointestinal (GI) Profiles: Both medications exhibit nearly identical rates of GI adverse events, with nausea being the most common symptom (approximately 59% in both groups).
· Demographic Factors: Female participants and younger adults are more susceptible to gastrointestinal AEs regardless of the medication used.
· Technological Mitigation: The use of Automated Insulin Delivery (AID) systems was associated with lower rates of hypoglycemia, particularly in semaglutide users.
· Tolerability: Approximately 21% to 28% of patients required a dose reduction due to AEs, yet no hospitalizations for severe hypoglycemia or diabetic ketoacidosis (DKA) were reported during the study.
Study Overview and Methodology
The study addressed a critical knowledge gap regarding the real-world AE profiles of GLP-1 receptor agonists (semaglutide) and dual GIP/GLP-1 receptor agonists (tirzepatide) when used as adjunctive therapies in T1D.
· Objective: To evaluate and compare patient-reported AEs associated with the off-label use of tirzepatide and semaglutide.
· Participant Profile: 230 adults with T1D (mean age 41.6 years, mean diabetes duration 25.2 years, mean HbA1c 7.2%).
· Sub-cohorts: 155 participants used tirzepatide and 157 used semaglutide (82 participants used both at different times, allowing for within-person comparison).
· Data Collection: Electronic Medical Records (EMRs) were used for clinical metrics, while AEs and medication details were collected via a REDCap survey.
Comparative Analysis of Adverse Events
The study identified distinct differences in metabolic safety but similarities in physical tolerability between the two agents.
Symptomatic Hypoglycemia
A primary finding was the significantly higher incidence of symptomatic hypoglycemia (glucose \leq 70 mg/dL with symptoms) in the tirzepatide group.
	Treatment Group
	Hypoglycemia Frequency
	P-Value

	Tirzepatide
	29.0%
	< 0.001

	Semaglutide
	13.4%
	-


In the sub-group of 82 individuals who used both medications, the pattern remained consistent: 25.6% reported hypoglycemia with tirzepatide versus 13.4% with semaglutide (P = 0.006). This increased risk may be linked to tirzepatide's higher efficacy in weight loss (previously documented at 21% vs. 9% for semaglutide) and HbA1c reduction.
Gastrointestinal Adverse Events
Gastrointestinal issues were the most frequently reported AEs across both groups, with no statistically significant differences between medications.
	Adverse Event
	Tirzepatide (n=155)
	Semaglutide (n=157)
	P-Value

	Nausea
	59.4%
	59.2%
	1.00

	Diarrhea
	38.7%
	31.5%
	0.28

	Constipation
	37.4%
	28.7%
	0.11

	Reflux
	31.0%
	24.8%
	0.25

	Vomiting
	24.5%
	21.0%
	0.50


Demographic and Technological Influences
The study identified specific cohorts that may experience different safety or tolerability outcomes.
· Gender and Age: Females and younger adults reported GI adverse events more frequently. Female participants also tended to be younger and have a lower baseline weight at treatment initiation compared to males.
· Insulin Delivery Methods: The type of insulin delivery system influenced hypoglycemia prevalence:
· Semaglutide users: AID system use significantly lowered hypoglycemia prevalence (8.8% with AID vs. 21.8% with Multiple Daily Injections [MDI]; P = 0.02).
· Tirzepatide users: While hypoglycemia was lower with AID (25.0%) than with MDI (36.4%), the difference was not statistically significant. However, tirzepatide users on AID still experienced significantly more hypoglycemia (25%) than semaglutide users on AID (8.8%).
Medication Tolerability and Management
Discontinuation and dose adjustments provide insight into the practical challenges of these therapies.
· Dose Reductions: 21.3% of tirzepatide users and 28% of semaglutide users reduced their dosage due to AEs (P = 0.17).
· Initial Tolerability: A small percentage of participants could not tolerate even the lowest starting doses (5.8% for tirzepatide at 2.5 mg/week; 9.6% for semaglutide at 0.25 mg/week).
· Clinical Safety: Notably, there were no reported hospitalizations for severe hypoglycemia or diabetic ketoacidosis (DKA) in either group, suggesting that AEs, while frequent, were manageable in a real-world setting.
Clinical Conclusions and Recommendations
The study concludes that while tirzepatide and semaglutide are effective adjunctive therapies for overweight or obese adults with T1D, their use requires careful clinical oversight.
· Individualized Assessment: Clinicians must perform individualized risk assessments when prescribing these off-label medications.
· Insulin Supervision: Close supervision of insulin dose changes is mandatory to mitigate the risk of hypoglycemia, particularly with tirzepatide.
· Targeted Monitoring: Younger adults and female patients should be counseled on the high likelihood of gastrointestinal side effects.
· Need for Further Research: Large-scale, prospective studies are necessary to further define the AE profile and long-term safety of these agents in the T1D population.

