[bookmark: _Int_TyUZlT9t]Glucagon-like Peptide-1 Receptor Agonist (GLP-1 RA) use in Dialysis
Kyndal Lemonds, PharmD
Mercy McArtan, Campbell PharmD Candidate
Sankalp Vadlapudi, Campbell PharmD Candidate
Editor, Charles Herring, PharmD

Tertiary Resources
When it comes to the use of GLP-1 receptor agonists (GLP-1 RAs) in dialysis patients, both Lexicomp and Micromedex suggest that no dosage adjustments are necessary, even for those with end-stage renal disease (ESRD) or those on dialysis.  However, caution is recommended due to the limited clinical evidence available regarding the safety and efficacy of GLP-1 RAs in this population.
1. Lexicomp:
a. States that GLP-1 receptor agonists are unlikely to be dialyzable, meaning they are not significantly removed by the dialysis process.
b. It emphasizes that no supplemental dose or dosage adjustment is necessary.
c. However, it does advise use with caution due to limited clinical evidence. 
2. Micromedex:
a. Similar to Lexicomp, Micromedex states that no adjustment is required for patients with mild to severe renal impairment, including those on dialysis.
b. No specific data from clinical trials in dialysis populations is provided
3. Package inserts:
a. Do not provide recommendations regarding dosing in patients on dialysis. 
4. Helpline responses: 
a. When contacting the helplines for Trulicity and Mounjaro, responses refer the caller back to the drug labels. 
Important Considerations:
· Limited Clinical Data: While no dosage adjustment is recommended, it is important to note that there is a lack of robust clinical data specifically in the dialysis population. The pharmacokinetics of GLP-1 RAs are unlikely to be substantially altered in dialysis patients, but safety and long-term efficacy in patients undergoing dialysis remain uncertain. 
· Caution: Given the limited evidence, healthcare providers should consider the overall clinical condition of dialysis patients before prescribing GLP-1 RAs.
· Monitoring: Close monitoring of renal function and other relevant parameters (such as electrolyte levels and gastrointestinal tolerance) is advisable in dialysis patients taking GLP-1 RAs.


Secondary Resources

1. Kidney Disease: Improving Global Outcomes (KDIGO) 2022 Clinical Practice Guideline for Diabetes Management in Chronic Kidney Disease
a. Recommendation for use of GLP-1 RAs in dialysis is unclear
i. Lists dipeptidyl peptidase-4 inhibitors (DPP4i), insulin, and thiazolidinediones (TZD) as “more-suitable medications” and sulfonylureas (SU)and alpha-glucosidase inhibitors (AGI) as “less-suitable medications” for patients undergoing dialysis. GLP-1 RAs are not listed for patients on dialysis.1
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ii. Also lists GLP-1 RAs as preferred additional drug therapy in patients who have not achieved individualized glycemic targets despite use of metformin and SGLT2i treatment, or in patients who are unable to use these mediations, including patients treated with dialysis.1
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iii. “Future studies should confirm the safety and clinical benefit of GLP-1 RA for patients with T2D with severe CKD, including those who are on dialysis, for whom there are limited data.”1	

Primary Literature

Many oral antihyperglycemic medications are either contraindicated in end-stage renal disease (ESRD) or require dose adjustments, which can restrict their effectiveness or use. Insulin has remained a cornerstone in the treatment of type 2 diabetes mellitus, although it carries an elevated risk of hypoglycemia in patients with end-stage renal disease. Some studies suggest that GLP-1 RAs may offer several benefits for patients on dialysis, including reduced A1c (glycemic control) and weight loss. They may also provide an improved safety profile, with lower risk of hypoglycemia than insulin. 

1. Association of Glucagon-Like Peptide-1 Receptor Agonist vs Dipeptidyl Peptidase-4 Inhibitor Use With Mortality Among Patients With Type 2 Diabetes and Advanced Chronic Kidney Disease
a. “In this cross-sectional study, in patients with type 2 diabetes and stage 5 CKD or ESKD (requiring dialysis), use of GLP-1 receptor agonists was associated with better outcomes, including all-cause mortality and sepsis- and infection-related mortality, compared with use of DPP-4 inhibitors.”2
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2. Glucagon-like peptide-1 receptor agonists use for type 2 diabetes mellitus in end-stage renal disease
a. “Our retrospective review suggests that treating patients with ESRD (eGFR <15 mL/min/1.73 m 2 ) with a GLP-1 RA is likely safe and effective, consistent with the Kidney Disease Improving Global Outcomes Guideline on diabetes management in CKD.”3 
b. The decline in renal function of sample population was consistent with that of ESRD population overall.3 
c. The study showed a statistically significant A1C reduction and a mean weight loss of 6 kg.3
d. Acute kidney injury (AKI) is a key safety concern for the ESRD population, known to be at higher risk. In this study, no patients on semaglutide experienced an AKI. The highest incidence of AKI was seen in the dulaglutide group. AKI trends in this cohort were similar to those seen in studies excluding ESRD patients, which is a promising indication of the safety of GLP-1 RAs in this high-risk population.3 
i. This result aligns with a post hoc analysis of the SUSTAIN 1-7 trials, which found no increased risk of kidney-related adverse events with semaglutide use.3
e. Study did not show an increase in GI intolerance with reduced kidney function and GLP-1 RA use.3 
f. The occurrence of hypoglycemia in GLP-1 RA use was low, as expected based on the mechanism of action. All instances of hypoglycemia occurred in patients who were concomitantly on insulin therapy.3 
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3. Glucagon-like peptide 1 receptor agonists in end-staged kidney disease and kidney transplantation: A narrative review
a. “Hypoglycemia appears to be most common in those using insulin at baseline, and in those with very well controlled DM2 prior to drug initiation.”4 
b. In some retrospective cohort studies, up to 21% of those with ESKD stopped therapy due to gastrointestinal side effects.4
c. “The heightened risk of GI-related complications and hypoglycemia, particularly in those with ESKD with well-controlled DM2, require patient counseling and close medical follow up.”4

4. Dulaglutide using once-2 weeks for dialysis type 2 diabetes patients in Japan
a. Concluded that using dulaglutide once every 2 weeks is effective for glycemic control of type 2 diabetes in patients undergoing dialysis.5 
b. Extremely small sample, further research necessary. 


5. Improved glycemic control with once-weekly dulaglutide in addition to insulin therapy in type 2 diabetes mellitus patients on hemodialysis evaluated by continuous glucose monitoring
a. “Dulaglutide may improve glycemic control and excursion and allow total daily insulin to be reduced without increasing the risk of hypoglycemia in T2DM patients on hemodialysis.”6
i. Insulin dose must be appropriately reduced upon initiation
b. No participants in the study withdrew due to side effects of dulaglutide: 1 patient experienced nausea/vomiting, 0 patients experienced symptomatic hypoglycemia.


Recommendation

1. Based on limited data, it appears that initiating GLP-1 RA’s may be safe in dialysis patients, although there are conflicting reports about whether these patients may be more prone to experiencing GI side effects and hypoglycemia, especially with concomitant insulin use.
2. The patient being considered for initiation of GLP-1 RA therapy is currently taking insulin glargine and insulin lispro. Since this patient has a Dexcom G7, we can monitor blood glucose closely to see if the patient needs modifications to their medication regimen after initiating a GLP-1 RA (GLP-1 RA dosing interval longer than 1 week, decrease in insulin dose, etc.). 
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Table 2. Analysis of Primary and Secondary Outcomes

DPP-4 inhibitors GLP-1 receptor agonists GLP-1 receptor agonists vs DPP-4 inhibitors
Rate, per 100 person-years Rate, per 100 person-years
Event type Events, No.? (95%CI) Events, No.” (95% C1) Hazard ratio (95% Cl) Pvalue
Before propensity score weighting
MACCE-related mortality 2009 2.57 (2.46-2.68) BY 2.60(1.78-3.42) 1.05(0.77-1.44) .76
SepS‘isl-_tand infection-related 2366 3.03 (2.91-3.15) 24 1.60(0.96-2.24) NNT 70 0.54 (0.36-0.80) .003
mortality
All-cause mortality 6252 8.00 (7.80-8.20) 81 5.40 (4.23-6.58) NNT 39 0.69 (0.56-0.86) .001
After propensity score weighting
MACCE-related mortality 1999 2.56 (2.45-2.67) 34 2.64 (1.75-3.53) 1.07 (0.76-1.51) .69
Sepsis- and infection-related 2347 3.01(2.88-3.13) 23 1.80(1.07-2.53) NNT 83 0.61(0.40-0.91) .02
mortality
All-cause mortality 6212 7.95(7.76-8.15) 79 6.10 (4.76-7.45) NNT 55 0.79 (0.63-0.98) .03
Abbreviations: DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; MACCE, ® There were 1499.55 person-years at risk before propensity score weighting and
major cardiac and cerebrovascular event. 1289.57 person-years at risk after propensity score weighting.

2 There were 78127.49 person-years at risk before propensity score weighting and
78 096.63 person-years at risk after propensity score weighting.
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Table 2
Primary and secondary outcomes

Primary outcome

Outcome Bas

ine (SD) Follow-up (SD) Change Pvalue
AIC(H) 82(z 13) 74(z12) ~08 P=0,0001
Secondary outcomes
Outcome Baseline (SD) Follow-up (SD) Change 95% Cl
"Weight (kg) 101 (= 17) 95 (= 16) 6 3683
€GFR (ml/min/1.73 m?) 202 12) 15 (+ 10) -5 18-8.1
Incidence of AKI" n (%) - 10 (38%) - -
(n=26)
Outcomes stratified by GLP-1 RA
‘Change in % ATC (SD)
Dulaglutide ~09(+12)
Semaglutide ~05(+14)
Liraglutide “1(x17)
Incidence of AKI® (%)
Dulaglutide (n = 15) 8(53%)
Semaglutide (n = 7) 0(0%)
Liraglutide (n = 4) 2(50%)
Change in eGFR in mLjmin/1.73 m? (95% CI)
Dulaglutide ~53(07-9.9)
Semaglutide ~23(-231069)
Liraglutide ~8.7(-08t0182)
Change in weight in kg (SD)
Dulaglutide -8(x9)
Semaglutide -5(x8)
Liraglutide 3@E7)

Abbreviations used: AKI, acute kidney
agonist; D, standard deviation.
2 Incidence of AKI excluding patients on hemodialysis.

jur

Cl, confidence interval; eGFR, estimated glomerular filtration rate; GLP-1 RA, glucagon-like peptide-1 receptor
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