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FLOW: The Effects of Semaglutide on Chronic Kidney Disease in Patients with T2DM 
 

SUMMARY 
 

 In patients with T2DM and CKD (eGFR ≥25mL/min/1.732 AND urine ACR >10) on max tolerated ACEi/ARB, semaglutide 1mg subcut weekly vs placebo: 
o ↓ major kidney disease events: 18.7% vs 23.2% NNT≈23/3.4 year, driven by ≥50% reduction from baseline in eGFR NNT≈36/3.4 year & CV death NNT≈39/3.4yr. 
o ↓ all-cause mortality: 12.8% vs 15.8% NNT≈34/3.4 year. 

 SAE were lower with semaglutide. Discontinuation rates due to AEs were similar between groups; however, real-world data suggest ~40% stop by 12 months.  

 Bottom Line: semaglutide subcut 1mg/wk   is an option for those with T2DM & CKD. Patient coverage & ability to tolerate GI AEs may limit use.  
 

BACKGROUND 
 GLP1 agonists (GLP1a) initially came to market to reduce blood glucose but have since demonstrated cardiovascular benefit in those with T2DM or obesity.SUSTAIN-6, SELECT   

 Secondary outcomes and/or post-hoc analyses of GLP1 agonist T2DM landmark trials have shown a decrease in composite kidney outcomes.SUSTAIN-6, LEADER, REWIND  

 Cochrane meta-analysis (42 RCTs, ~48,000 patients) with T2DM & CKD (~1/3 RCTs stage 3-5, most eGFR ≥60) found GLP1 agonist vs placebo reduced all-cause mortality 
RR 0.85 (95% CI 0.74-0.98) & major adverse cardiovascular events RR 0.84 (95% CI 0.73-0.98) but did not reduce kidney failure (dialysis, transplant) RR 0.86 (95% CI 0.66-
1.13) or kidney composite outcomes RR 0.89 (95% CI 0.78-1.02); however, wide confidence intervals lead to an uncertain estimate of effect.Natale’25 (FLOW results not included)   

 Semaglutide has shown the following related to kidney outcomes vs placebo (hypothesis generating, non-CKD RCTs): 
Semaglutide subcut 
OZEMPIC   

SUSTAIN-6, N=3297 with TD2M (~85% CVD ± 
CKD, eGFR <60 ~28.5%) 

2o Renal composite (renal death, CRRT initiation, doubling of SCr and CrCl <45mL/min, urine 
ACR >33.9mg/mmol): 3.8% (62/1648) vs 6.1% (100/1649) HR 0.64 (0.46 to 0.88)  

Semaglutide subcut  

WEGOVY  RxFiles Trial Summary 

SELECT, N=17,604 without diabetes, BMI ≥27 
(100% CVD, eGFR ~93, UACR 0.84mg/mmol) 

2o Renal composite (renal death, CRRT initiation, eGFR <15mL/min, 50% reduction in eGFR, 
urine ACR >33.9mg/mmol): 1.8% (155/8803) vs 2.2% (198/8801) HR 0.33 (0.3 to 0.36)  

Semaglutide oral  
RYBELSUS  

SOUL, N=9650 with T2DM (~56% CVD, ~13% 
CKD eGFR <60, ~27% CVD/CKD) 

2o Renal composite (renal death, CV death, dialysis/transplant, eGFR reduction ≥50%, 
eGFR<15): 2.1% vs 2.3% HR 0.91 (0.8-1.05) 

 FDA expanded subcut semaglutide OZEMPIC indication to ↓ the risk of sustained eGFR decline, ESKD, and CV death in adults with T2DM & CKD January 2025.FDA  

 At the time of publication (July 2025), no GLP1a, including subcut semaglutide OZEMPIC, is indicated by Health Canada to ↓ kidney event risk.Product Monograph, Canada 

 The American Diabetes Association 2025 guideline has incorporated results from FLOW into their recommendations; whereas other guidelines (Diabetes Canada 
2024, KDIGO 2024) were published before results of the FLOW RCT were known. Guidelines recommend:  
o American Diabetes Association, 2025: T2DM + CKD (eGFR <60 OR ACR ≥3mg/mmol) on max tolerated ACEi/ARB, an SGLT2 inhibitor or GLP1 agonist with 

demonstrated benefit should be used for both blood glucose (irrespective of A1c) and for slowing progression of CKD and reduction in cardiovascular events (A).  
o Diabetes Canada, 2024: consider GP1 agonists in those with T2DM & CKD with an A1c in target or above (ungraded); also use metformin & SGLT2 inhibitor. 
o KDIGO, 2024: recommend long-acting GLP1 agonist in those with T2DM & CKD who have NOT achieved A1c target with metformin & SGLT2 inhibitor (1B). 

 Potential GLP1a renal MOA: vasoconstriction of afferent arteriole; ↑: natriuresis, tubuloglomerular feedback; ↓: plasma renin activity, renal oxidative stress.Greco’19  

TRIAL BACKGROUND 

DESIGN: randomized, double blind (participants, clinicians, outcome assessors), placebo-controlled, multicentre (37 sites, 28 countries [including Canada]) trial.  
Primary efficacy and safety analysis was conducted in the intention to treat population (all participants randomized were analyzed). If superiority for the primary 
outcome was confirmed, then testing of the confirmatory secondary outcomes was performed in a prespecified hierarchical order. Enrollment: June 2019 to May 2021. 
Trial sponsor: Novo Nordisk (semaglutide OZEMPIC manufacturer).  

INTERVENTION: semaglutide OZEMPIC 1mg vs placebo (matched) subcutaneous weekly (average semaglutide dose obtained not published) 

 8-week dose escalation regimen (extended or paused based on tolerability): 0.25mg/week x 4 weeks, then 0.5mg/week x 4 weeks, then 1mg/week  
INCLUSION: ≥18 years + T2DM + maximum tolerated/max dose ACEi/ARB x ≥4 weeks + CKD as defined (eGFR calculation - CKD-EPI 2009): 

 eGFR ≥50 & ≤75mL/min/1.732 AND urine ACR >30 & <50mg/mmol (>300 & <5000mg/g) 

 eGFR ≥25 & <50mL/min/1.732 AND urine ACR >10 & <50mg/mmol (>100 & <5000mg/g) 
EXCLUSION: A1c >10%, dialysis, congenital/hereditary kidney diseases, personal or first-degree relative history of multiple endocrine neoplasia type 2 (MEN2) or medullary 

thyroid carcinoma, MI/unstable angina/stroke/TIA within 60 days, New York Heart Association class IV heart failure.  
POPULATION n=3533 randomized & at baseline:  

  70%; age ~67yr (<55yr ~10%, ≥55 to 65yr ~27%, ≥65 to <75 ~45%, ≥75 to <85yr ~18%, ≥85yr ~1%), White ~66%, Europe ~27%, Asia ~26%, North America ~25%. 

 mean eGFR (randomization & screening) 47mL/min/1.732; eGFR distribution: ≥60 ~20%, ≥45 to <60 ~30%, ≥30 to <45 ~38%, <30 ~11%; ~6% eGFR ≥75  

 median urine ACR ~57mg/mmol; albuminuria category: A1 (normoalbuminuria) ~3%, A2 (microalbuminuria (~28%), A3 (macroalbuminuria) ~69%. 

 A1c ~7.8%, T2DM ≥15 years ~57%, BMI 32, ~90kg, systolic BP ~140, diastolic BP ~76, heart failure 19%, previous MI/stroke ~23%, never smoked ~40%. 

 ACEi/ARB ~95%, diuretic ~50%, lipid lowering agent ~80%, insulin ~61%, SGLT2 inhibitor ~16%.  

RESULTS                                                                                                                                         follow-up: 3.4 years 
 

EFFICACY ENDPOINTS  
Semaglutide 

OZEMPIC  
N=1767 

Placebo 
N=1766 

Hazard Ratio 
(95% Confidence Interval) 

ARR¥ 
NNT¥ / 

~3.4 years 
COMMENTS 

PRIMARY OUTCOME – Composite (kidney failure, ≥50% reduction from baseline in eGFR, death from kidney or CV causes) - Primary composite results driven by ≥50% 
eGFR reduction from baseline & CV death. 

- Initial drop in eGFR ~2mL/min/1.73m2 
during first 12 weeks of therapy. 

- Subgroup analysis of primary composite 
outcome showed consistent benefit for 
semaglutide vs placebo based on the point 
estimate (note, CIs did cross HR 1). 

- North American subgroup was neutral and 
imprecise HR 0.98 (95% CI 0.74-1.13) 
which is consistent with other GLP1a RCTs. 

SUSTAIN-6, REWIND, LEADER Possible GLP1a benefit 
may not be realized in North American 
patients given subgroup data?  
see RxFiles: Q&A.  

- FLOW is the only semaglutide subcut RCT 
to show ↓in all-cause mortality (result 
was NS in SUSTAIN-6). Others: liraglutide 
NNT≈72/3.8 years, semaglutide oral had a 
non-significant primary outcome but 
showed a ↓all-cause mortality.    

Major kidney disease events 331 (18.7%) 410 (23.2%) 0.76 (0.66 to 0.88) ~4.5% ~23 

*Primary Outcome Composite Components 

Persistent ≥50% reduction 
from baseline in eGFR  

165 (9.3%) 213 (12.1%) 0.73 (0.59 to 0.89) ~2.8% ~36 

Persistent eGFR <15 92 (5.2%) 110 (6.2%) 0.8 (0.61 to 1.06) - - 

Initiation of kidney-
replacement therapy 

87 (4.9%) 100 (5.7%) 0.84 (0.63 to 1.12) - - 

Kidney-related death 5 (0.3%) 5 (0.3%) 0.97 (0.27 to 3.49) - - 

CV death 123 (7%) 169 (9.6%) 0.71 (0.56 to 0.89) ~2.6% ~39 

SECONDARY OUTCOMES 

Annual rate of eGFR change -2.19 -3.36 1.16 (0.86 to 1.47)# P<0.001 

MACE composite* 212 (12%) 254 (14.4%) 0.82 (0.68 to 0.98) ~2.4% ~42 

    *CV death 123 (7%) 169 (9.6%) 0.71 (0.56 to 0.89) ~2.6% ~39 

    *Nonfatal MI 52 (2.9%) 64 (3.6%) 0.8 (0.55 to 0.1.15) - - 

    *Nonfatal stroke 63 (3.6%) 51 (2.9%) 1.22 (0.84 to 1.77) - - 

All-cause mortality 227 (12.8%) 279 (15.8%) 0.8 (0.67 to 0.95) ~3% ~34 

Death (non-CV, non-kidney) 99 (0.%) 105 (0.%) 0.93 (0.7 to 1.22)# - - 

uACR wk 104 to baseline ratio 0.6 0.88 0.68 (0.62 to 0.75)# - - 

A1c baseline to week 104 -0.87% -0.06% -0.81% (-0.9% to -0.72%)# - - 

Weight, baseline to week 104 -5.55kg -1.45kg -4.1kg (-4.56 to -3.65)# - - 
A1c=glycosylated hemoglobin ARR=absolute risk reduction CI=confidence interval CV=cardiovascular eGFR=estimated glomerular filtration rate HR=hazard ratio MACE=major adverse cardiovascular 
events MI=myocardial infarction N=population NNT=number needed to treat NS=non-signifigant UACR=urine albumin to creatinine ratio. ¥ calculated by RxFiles.  
 

 

https://www.rxfiles.ca/RxFiles/uploads/documents/members/ts-SELECT-Trial-semaglutide.pdf
https://www.rxfiles.ca/RxFiles/uploads/documents/GLP-1%20RCTs%20-%20Questions%20-%20North%20American%20Results.pdf
https://ebm-tools.knowledgetranslation.net/calculator/randomized/
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SAFETY ENDPOINTS 
Semaglutide 

OZEMPIC  
N=1767 

Placebo 
N=1766 

P value¥ 
ARR/ 
ARI¥ 

 NNT/ NNH 
~3.4 years¥ 

COMMENTS 

Serious adverse event 877 (49.6%) 950 (53.8%) P=0.015 4.2% ~24 - ITT analysis used which likely minimizes AE 
rates (per protocol preferred for safety). 

- Serious adverse events were higher in 
placebo arm which is consistent with other 
trials GLP1 agonist trials e.g. dulaglutide,REWIND

semaglutide.SUSTAIN-6  
- Ongoing post-marketing surveillance to 

assess safety signals e.g. ileus added to 
monograph based on reports in 2023.FDA 

- Hypoglycemia definition: severe cognitive 
impairment requiring external assistance. 

Serious adverse event, GI 95 (5.4%) 94 (5.3%) P=0.997 - - 

Serious adverse event, eye 53 (3%) 30 (1.7%) P=o.0015 - - 

Discontinuation due to adverse event* 233 (13.2%) 211 (11.9%) P=0.661 - - 

Diabetic retinopathy 402 (22.8%) 398 (22.5%) P=0.911 - - 

Acute kidney failure  172 (9.7%) 182 (10.3%) P=0.61 - - 

Malignant tumor 120 (6.8%) 104 (5.9%) P=0.545 - - 

Acute gallbladder disease 32 (1.8%) 39 (2.2%) P=0.47 - - 

Acute pancreatitis 10 (0.6%) 7 (0.4%) P=0.628 - - 

Severe hypoglycemia episodes 47 46 HR 1.02 (95%CI 0.62 to 1.67) 

ARI=absolute risk increase ARR=absolute risk reduction GI=gastrointestinal N=population NNH=number needed to harm NNT=number needed to treat. ¥ calculated by RxFiles. 
*Driven by discontinuation due to GI disorders (semaglutide 4.5% vs placebo 1.1%) 
 

 

STRENGTHS, LIMITATIONS, & UNCERTAINTIES 6-11 

 
STRENGTHS: 

 Addressed an important question – does semaglutide benefit patients with T2DM & CKD – following positive secondary outcome exploratory results.SUSTAIN-6, SELECT 

 Risk of confounding was limited by: randomization with allocation concealment, similar baseline characteristics between study groups, & ITT analysis conducted.  
o Minority of participants did not complete trial, semaglutide: 43 (2.4%) & placebo 58 (3.3%); unknown vital status, semaglutide: 8 (0.5%) & placebo: 14 (0.8%). 

 While multiple outcomes tested, type 1 error (positive result due to chance) was limited via adjustment for multiplicity & prespecified hierarchical testing order. 

 

 

LIMITATIONS: 

 Inclusion criteria were limiting e.g. of N=5,581 individuals screened N=3,533 randomized, indicating 63% of eligible patients were included in the study. Reasons 
why patients failed screening were not reported. Many patients have an A1c >10% who would have been excluded from this trial. 

 Limited high-risk kidney populations included e.g. <1% American Indian or Alaska Native. 

 Multiple opportunities for patient, clinician, or outcome assessor unblinding due to differences in active drug vs placebo e.g. GI adverse events (incidence and 
potential impact on dose escalation), weight loss (~4kg difference), A1c lowering (~0.8% difference). 

 Median dose of semaglutide achieved by patients was not reported. GI adverse events can limit whether patients are able to achieve 1mg subcut weekly. 

 Primary efficacy composite outcome included both patient-important e.g. kidney-related death & non-patient important (surrogate, e.g. persistent ≥50% eGFR 
reduction from baseline). Results were driven by persistent ≥50% eGFR reduction from baseline and CV death while other patient-important kidney outcomes (i.e. 
persistent eGFR <15, initiation of kidney-replacement therapy, kidney-related death) were not significant.  

 FLOW was stopped early for benefit based on prespecified stopping criteria (~67% of planned events had accrued when the trial was stopped; published results 
were based on 3 additional months of follow-up and 87% of planned events).Kaul’24 Trials that stop early for benefit tend to overestimate benefit by up to ~30% 
depending on the number of events accrued.Bassler’10, Wang’16 They may also underestimate the rate of infrequent events.Kaul’24  
o Landmark trials assessing CKD have also been stopped early for benefit i.e. canagliflozin CREDENCE, dapagliflozin DAPA-KIDNEY, empagliflozin EMPA-KIDNEY. 

 
 
 
 

 

UNCERTAINITIES: 

 While majority were on a “maximally tolerated or max dose” of ACEi/ARB x ≥4 weeks at baseline (~95%), doses reached were not reported. In practise, how much 
should you push the ACEi/ARB dose prior to adding semaglutide? 

 Mineralocorticoid receptor agonist (MRA) use was not reported and ~19% of patients had HF at baseline. Were patients on a steroidal MRA which impacted 
outcomes? The non-steroidal MRA, finerenone, was likely not used during this trial as FDA approval was July 2021 and trial enrollment ended May 2021.Lexicomp  

 CKD was not considered a compelling indication for an SGLT2 inhibitor during the timeframe of the trial so few patients on baseline SGLT2 inhibitor (~16%). SGLT2i 
use for those with T2DM and CKD is now considered standard of care.   
o FLOW primary composite subgroup analysis found those using an SGLT2i (N=550, ~16%) had a HR 1.07 (95% CI 0.69-1.67) which is difficult to determine where 

the estimated benefit would lie given the wide confidence interval. Those not using an SGLT2i (N=2983, ~84%) had a HR 0.73 (95% CI 0.63- 0.85).Mann’24 

 Primary efficacy composite outcome included both kidney outcomes and CV death. Are these appropriate to combine? 
o Previous semaglutide trials (SUSTAIN-6, SELECT) did not include CV death in composite renal outcome (secondary outcomes, exploratory). 
o Other trials (SOUL, CREDENCE, DAPA-KIDNEY, EMPA-KIDNEY) did include CV death in composite primary outcome. 

 Semaglutide may be used in eGFR ≥15 and dialysis. FLOW enrolled eGFR ≥25 (~11% eGFR <30) & excluded those on dialysis. What is the role in these patients? 

 Adherence to semaglutide was ~89% – what would this be in the real world? In those with T2DM, USA/Europe cohort data has found ~40% discontinue GLP1 
agonist at 12 months.Weiss’22, Do’24  In addition, ~26% of total participants in FLOW permanently discontinued semaglutide or placebo.  

 T2DM is associated with many people experiencing “diabetes distress” (negative emotions and burden of self-management related to living with diabetes).Diabetes 

Canada, Diabetes & Mental Health What impact does adding yet another drug to their regimen have in those with T2DM + CKD? E.g. BP management + A1c/blood glucose 
management + ACEi/ARB + SGLT2 inhibitor + statin + metformin ± finerenone…  

 FLOW was only conducted in those with T2DM. What impact would semaglutide have in those without T2DM and CKD e.g. obesity and CKD? 

  
 
 
 

COST: semaglutide OZEMPIC subcut   x 3 months (0.25mg/wk $385; 0.5mg/wk $720; 1mg/wk $720; includes: acquisition cost + mark up + dispensing fee) 
SK Drug Plan:  EDS (possible online adjudication) – T2DM in combination with metformin & sulfonylurea, when diet/exercise do not achieve adequate glucose control. 
NIHB:  open benefit – therapeutic note – T2DM in combination with max tolerated metformin, when diet/exercise do not achieve adequate glucose control. 
 

RxFILES RELATED LINKS 
 GLP1 agonist Adverse Events Tool (health care professional facing): SGLT2 Inhibitors-GLP1-Adverse Effects-InfoGraphic.pdf 
 RxFiles Chart: Perspectives on Diabetes and the Kidneys: Diabetes & The Kidneys | RxFiles 
 RxFiles Chart: Diabetes Agents Colour Comparison: Anti-Hyperglycemic Agents Comparison | RxFiles 

=Exception Drug Status (EDS) in SK =Non-formulary in SK =prior approval for non-insured health benefits for First Nations =not covered by NIHB =Covered by NIHB & ONLY for those drugs 
which have SK Formulary restrictions such as EDS or non-formulary status =male A1c=glycosylated hemoglobin ACR=albumin to creatinine ratio AE=adverse event(s) ARI=absolute risk increase 
ARR=absolute risk reduction BMI=body mass index BP=blood pressure CRRT=continuous renal replacement therapy CI=confidence interval CKD=chronic kidney disease CrCL=creatinine clearance 
CRRT=continuous renal replacement therapy CV=cardiovascular CVD=cardiovascular disease eGFR=estimated glomerular filtration rate ESKD=end stage kidney disease FDA=US Food and Drug 
Administration GI=gastrointestinal GLP1=glucagon-like peptide-1 HR=hazard ratio ITT=intention to treat analysis kg=kilogram MACE=major adverse cardiovascular events MI=myocardial infarction 
MOA=mechanism of action MRA=mineralocorticoid receptor antagonist N=population NNH=number needed to harm NNT=number needed to treat NS=non-signifigant RCT=randomized controlled 
trial RR=relative risk SAE=serious adverse event SCr=serum creatinine SGLT2i=sodium-glucose cotransporter-2 inhibitor subcut=subcutaneous T2DM=type 2 diabetes mellitus UACR=urine albumin 
to creatinine ratio yr=year(s). 
 

ACKNOWLEDGEMENTS: Prepared By: Marlys LeBras & RxFiles Academic Detailing Team: Tanya Nystrom, Marc Legge, Alesha Bloor, Katherine Neil, Debbie Bunka, Jackie Myers, Zack Dumont, 
Amy Wiebe, Julia Bareham, Loren Regier, Taisa Trischuk, Keara Schiltroth, Elena Smith.  

DISCLAIMER: The content of this newsletter represents the research, experience and opinions of the authors and not those of the University of Saskatchewan. Neither the authors nor the University of Saskatchewan nor any other 
party who has been involved in the preparation or publication of this work warrants or represents that the information contained herein is accurate or complete, and they are not responsible for any errors or omissions or for the 

result obtained from the use of such information. Any use of the newsletter will imply acknowledgment of this disclaimer and release any responsibility of the University of Saskatchewan, its employees, servants or agents. 
Readers are encouraged to confirm the information contained herein with other sources. Additional information and references online at www.RxFiles.ca. Copyright 2025 – RxFiles, University of Saskatchewan. 

https://ebm-tools.knowledgetranslation.net/calculator/randomized/
https://www.rxfiles.ca/RxFiles/uploads/documents/members/SGLT2%20Inhibitors-GLP1-Adverse%20Effects-InfoGraphic.pdf
https://www.rxfiles.ca/RxFiles/uploads/documents/members/cht-Diabetes-Kidneys.pdf
https://www.rxfiles.ca/RxFiles/uploads/documents/Diabetes-Agents-Outcomes-Comparison-Summary-Table.pdf
http://www.rxfiles.ca/


RxFiles Trial Summary                                                                             M LeBras BSP ACPR PharmD, RxFiles Academic Detailing Team www.RxFiles.ca July 2025 

   Page 3 of 3 

 

References: see online extras for complete list 
Perkovic V, Tuttle KR, Rossing P, Mahaffey KW, Mann JFE, Bakris G, Baeres FMM, Idorn T, Bosch-Traberg H, Lausvig NL, Pratley R; FLOW Trial Committees and Investigators. Effects of Semaglutide 
on Chronic Kidney Disease in Patients with Type 2 Diabetes. N Engl J Med. 2024 Jul 11;391(2):109-121. 
References 
Perkovic V, Tuttle KR, Rossing P, Mahaffey KW, Mann JFE, Bakris G, Baeres FMM, Idorn T, Bosch-Traberg H, Lausvig NL, Pratley R; FLOW Trial Committees and Investigators. Effects of Semaglutide 

on Chronic Kidney Disease in Patients with Type 2 Diabetes. N Engl J Med. 2024 Jul 11;391(2):109-121. 
Marso SP, Bain SC, Consoli A, Eliaschewitz FG, Jódar E, Leiter LA, Lingvay I, Rosenstock J, Seufert J, Warren ML, Woo V, Hansen O, Holst AG, Pettersson J, Vilsbøll T; SUSTAIN-6 Investigators. 

Semaglutide and Cardiovascular Outcomes in Patients with Type 2 Diabetes. N Engl J Med. 2016 Nov 10;375(19):1834-1844.   
Lincoff AM, Brown-Frandsen K, Colhoun HM, Deanfield J et al; SELECT Trial Investigators. Semaglutide and Cardiovascular Outcomes in Obesity without Diabetes. N Engl J Med. 2023 Dec 

14;389(24):2221-2232. doi: 10.1056/NEJMoa2307563. Epub 2023 Nov 11. PMID: 37952131. 
Marso SP, Daniels GH, Brown-Frandsen K, et al. Liraglutide and Cardiovascular Outcomes in Type 2 Diabetes. (LEADER) N Engl J Med. 2016 Jun 13. 
Gerstein HC, Colhoun HM, Dagenais GR, Diaz R, Lakshmanan M, Pais P, Probstfield J, Riesmeyer JS, Riddle MC, Rydén L, Xavier D, Atisso CM, Dyal L, Hall S, Rao-Melacini P, Wong G, Avezum A, Basile 

J, Chung N, Conget I, Cushman WC, Franek E, Hancu N, Hanefeld M, Holt S, Jansky P, Keltai M, Lanas F, Leiter LA, Lopez-Jaramillo P, Cardona Munoz EG, Pirags V, Pogosova N, Raubenheimer 
PJ, Shaw JE, Sheu WH, Temelkova-Kurktschiev T; REWIND Investigators. Dulaglutide and cardiovascular outcomes in type 2 diabetes (REWIND): a double-blind, randomised placebo-
controlled trial. Lancet. 2019 Jul 13;394(10193):121-130.  

Natale_P, Green_SC, Tunnicli_e_DJ, Pellegrino_G, Toyama_T, Strippoli_GFM. Glucagon-like peptide 1 (GLP-1) receptor agonists for people with chronic kidney disease and diabetes. Cochrane 
Database of Systematic Reviews 2025, Issue 2. Art. No.: CD015849. DOI: 10.1002/14651858.CD015849.pub2. 

McGuire DK, Marx N, Mulvagh SL, Deanfield JE, Inzucchi SE, Pop-Busui R, Mann JFE, Emerson SS, Poulter NR, Engelmann MDM, Ripa MS, Hovingh GK, Brown-Frandsen K, Bain SC, Cavender MA, 
Gislum M, David JP, Buse JB; SOUL Study Group. Oral Semaglutide and Cardiovascular Outcomes in High-Risk Type 2 Diabetes. N Engl J Med. 2025 Mar 29. doi: 10.1056/NEJMoa2501006. 
Epub ahead of print. PMID: 40162642. 

FDA approves Ozempic® (semaglutide) as the only GLP-1 RA to reduce the risk of worsening kidney disease and cardiovascular death in adults with type 2 diabetes and chronic kidney disease. 
Novo Nordisk. Ozempic_CKD_sNDA_Press_Release_January_28_2025.pdf 

Ozempic (semaglutide) injection [package insert]. Plainsboro, NJ: Novo Nordisk Inc; 2024. Available from: Prescribing Information | Ozempic® (semaglutide) injection 0.5 mg, 1 mg, or 2 mg 
Product monograph, Canada: Ozempic, semaglutide injection. Available from: 00078459.PDF 
American Diabetes Association Professional Practice Committee. 9. Pharmacologic Approaches to Glycemic Treatment: Standards of Care in Diabetes-2025. Diabetes Care. 2025 Jan 

1;48(Supplement_1):S181-S206. doi: 10.2337/dc25-S009. 
Diabetes Canada Clinical Practice Guidelines Expert Working Group; Butalia S, Bajaj HS, Jain R, Leung K, Mansell K, Reichert SM, Senior P, Shah BR. The User's Guide to the Pharmacologic Glycemic 

Management of Type 2 Diabetes in Adults---2024 Update. Can J Diabetes. 2024 Oct;48(7):425-430. doi: 10.1016/j.jcjd.2024.08.003. 
Diabetes Canada Clinical Practice Guidelines Expert Working Group; Shah BR, Bajaj HS, Butalia S, Dasgupta K, Eurich DT, Jain R, Leung K, Mansell K, Simpson S. Pharmacologic Glycemic Management 

of Type 2 Diabetes in Adults---2024 Update. Can J Diabetes. 2024 Oct;48(7):415-424. doi: 10.1016/j.jcjd.2024.08.002.  
Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO 2024 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease. Kidney Int. 2024 

Apr;105(4S):S117-S314. doi: 10.1016/j.kint.2023.10.018. 
Greco EV, Russo G, Giandalia A, Viazzi F, Pontremoli R, De Cosmo S. GLP-1 Receptor Agonists and Kidney Protection. Medicina (Kaunas). 2019 May 31;55(6):233. GLP-1 Receptor Agonists and 

Kidney Protection - PubMed 
FDA Adds Warning To Ozempic Label About Ileus, Intestinal Blockage. U.S. Food and Drug Administration. Ozempic (Semaglutide). Safety-related labeling changes approved by FDA Center for 

Drug  Evaluation and Research (CDER). September 22, 2023. https://www.accessdata.fda.gov/scripts/cder/safetylabelingchanges/index.cfm?event=searchdetail. page&DrugNameID=2183 
Kaul S, Butler J. Stopping Trials Early for Benefit: Insights From Recent Pivotal Trials in Chronic Kidney Disease. J Am Coll Cardiol. 2024 Sep 24;84(13):1268-1271.  
Bassler D, Briel M, Montori VM, et al. Stopping randomized trials early for benefit and estimation of treatment effects: systematic review and metaregression analysis. JAMA. 2010;303:1180–1187.  
Wang Hao, Rosner Gary L, Goodman Steven N. Quantifying over-estimation in early stopped clinical trials and the “freezing effect” on subsequent research. Clin Trials. 2016;13:621–631. 
Perkovic V, Jardine MJ, Neal B, Bompoint S; CREDENCE Trial Investigators. Canagliflozin and Renal Outcomes in Type 2 Diabetes and Nephropathy. N Engl J Med. 2019 Apr 14. 
Heerspink HJ, Stefánsson BV, Correa-Rotter R, Chertow GM, Greene T, Hou FF, Mann JF, McMurray JJ, Lindberg M, Rossing P, Sjöström CD. Dapagliflozin in patients with chronic kidney disease. 

(DAPA-CKD) New England Journal of Medicine. 2020 Oct 8;383(15):1436-46. 
The EMPA-KIDNEY Collaborative Group; Herrington WG, Staplin N, Wanner C, Green JB, Hauske SJ, Emberson JR, Preiss D, Judge P, Mayne KJ, Ng SYA, Sammons E, Zhu D, Hill M, Stevens W, 

Wallendszus K, Brenner S, Cheung AK, Liu ZH, Li J, Hooi LS, Liu W, Kadowaki T, Nangaku M, Levin A, Cherney D, Maggioni AP, Pontremoli R, Deo R, Goto S, Rossello X, Tuttle KR, Steubl D, 
Petrini M, Massey D, Eilbracht J, Brueckmann M, Landray MJ, Baigent C, Haynes R. Empagliflozin in Patients with Chronic Kidney Disease. N Engl J Med. 2023 Jan 12;388(2):117-127. doi: 
10.1056/NEJMoa2204233.  

Lexidrug: Finerenone. Finerenone (Lexi-Drugs) - UpToDate® Lexidrug™. 
Mann JFE, Rossing P, Bakris G, Belmar N, Bosch-Traberg H, Busch R, Charytan DM, Hadjadj S, Gillard P, Górriz JL, Idorn T, Ji L, Mahaffey KW, Perkovic V, Rasmussen S, Schmieder RE, Pratley RE, 

Tuttle KR. Effects of semaglutide with and without concomitant SGLT2 inhibitor use in participants with type 2 diabetes and chronic kidney disease in the FLOW trial. Nat Med. 2024 
Oct;30(10):2849-2856. 

Weiss T, Yang L, Carr RD, Pal S, Sawhney B, Boggs R, Rajpathak S, Iglay K. Real-world weight change, adherence, and discontinuation among patients with type 2 diabetes initiating glucagon-like 
peptide-1 receptor agonists in the UK. BMJ Open Diabetes Res Care. 2022 Jan;10(1):e002517.   

Do D, Lee T, Peasah SK, Good CB, Inneh A, Patel U. GLP-1 Receptor Agonist Discontinuation Among Patients With Obesity and/or Type 2 Diabetes. JAMA Netw Open. 2024 May 1;7(5):e2413172.   
Diabetes Canada Clinical Practice Guidelines Expert Committee. Chapter 18: Diabetes and Mental Health. 2018. Available from: Diabetes and Mental Health - Diabetes Canada. 

 
 
Extras: 

 Subcutaneous (subcut) semaglutide OZEMPIC   has been on the Canadian market since 2018 for people with T2DM (USA: 2017). In the landmark RCT, SUSTAIN-6, n=3297 people with 
TD2M (~85% established CVD ± CKD, eGFR <60 ~28.5%). Semaglutide OZEMPIC 0.5 to 1mg subcut vs placebo over 2.1 years found:  
o Primary outcome (CV death, nonfatal MI, nonfatal CVA): HR 0.74 (0.58 to 0.95) NNT≈44/2.1 years  
o CV death: HR 0.98 (0.65 to 1.48), All-cause death 1.05 HR (0.74 to 1.5)  
o Renal composite (renal death, CRRT initiation, doubling of SCr and CrCl <45mL/min, UACR >33.9mg/mmol): 3.8% (62/1648) vs 6.1% (100/1649) HR 0.64 (0.46 to 0.88) *hypothesis-generating 

as not adjusted for multiplicity 
 Renal composite drive by persistent microalbuminuria 2.7% (44/1648) vs 4.9% (81/1649) HR 0.54 (0.37 to 0.77) 

 Oral semaglutide RYBELSUS  has been on the Canadian market since 2020 for people with T2DM (USA: 2019). In the landmark RCT, PIONEER-6, n=3183 people with TD2M (~85% 
established CVD or CKD, ~27% eGFR<60mL/min, ~33% microalbuminuria or proteinuria at baseline). Semaglutide RYBELSUS 14mg po daily vs placebo over 1.3 years found: 
o Primary outcome (CV death, nonfatal MI, nonfatal CVA): HR 0.79 (0.57 to 1.11) [NS] 
o CV death: HR 0.49 (0.27-0.92), All-cause death: HR 0.51 (0.31-0.84); *hypothesis-generating as primary outcome NS 
o Renal outcomes: not studied   

 Subcut semaglutide WEGOVY  has been on the Canadian market since 2025 for people with obesity (USA: 2021). In the landmark RCT, SELECT (RxFiles Trial Summary), n=17,604 people a 
BMI ≥27kg/m2 without diabetes (100% established CVD, mean eGFR ~93mL/min, median UACR ~0.84mg/mmol at baseline) found semaglutide WEGOVY 2.4mg subcut weekly vs placebo over 
3.3 years:  
o Primary outcome (CV death, nonfatal MI, nonfatal CVA): HR 0.8 (0.72 to 0.9) NNT≈67/3.3 years 
o CV death: HR 0.85 (0.71 to 1.01), All-cause death: HR 0.81 (0.71-0.93) *hypothesis-generating as CV death NS 
o Renal composite (renal death, CRRT initiation, eGFR <15mL/min, 50% reduction in eGFR, UACR >33.9mg/mmol): 1.8% (155/8803) vs 2.2% (198/8801) HR 0.33 (0.3 to 0.36) *hypothesis-

generating as CV death NS per statistical analysis  
 Renal composite was not broken down so unsure what drove outcome; however, overall event rate was low. 
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