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Supplementary Materials 20 

1. Search Strategy 21 

Supplementary Table 1. Search Strategy Used in MEDLINE, Embase, CENTRAL, CDSR and DARE (Searched 22 
Simultaneously via the Ovid SP Platform) 23 

Term Group # Search Terms 
Hits (12th May 
2025)  

CKD 

1  *Chronic kidney failure/ or Chronic kidney failure.kw. 176567 

2  exp *Renal Insufficiency, Chronic/ or Chronic Renal Insufficiency.kw. 209475 

3  *Kidney disease, chronic/ or Chronic kidney disease.kw. 157646 

4  
((chronic kidney or chronic renal or end stage renal or end stage 
kidney) adj (disease or failure)).ti,ab. 

415119 

5  or/1-4 488018 

GLP-1 

6  

glucagon like peptide 1 receptor agonist/ or albiglutide/ or 
dulaglutide/ or exendin 4/ or liraglutide/ or lixisenatide/ or 
semaglutide/ or tirzepatide/ or glucagon like peptide 1 receptor 
agonist.kw. or albiglutide.kw. or dulaglutide.kw. or exendin 4.kw. or 
liraglutide.kw. or lixisenatide.kw. or semaglutide.kw. or 
tirzepatide.kw. 

52846 

7  
("Glucagon-like peptide-1 receptor agonist$" or "GLP-1 receptor 
agonist$" or "GLP-1 RA$" or "incretin mimetic$").ti,ab. 

24580 

8  
(albiglutide or syncria or gsk716155a or gsk716155 or "gsk 
716155a" or "gsk 716155" or albugon or naliglutide or eperzan or 
tanzeum).ti,ab. 

855 

9  (dulaglutide or trulicity or "ly 2189265" or ly2189265).ti,ab. 3374 

10  
(exenatide or bydureon or byetta or "ex4 peptide" or "exendin 4" or 

"ac 2993" or ac2993 or ly2148568 or "ly2148568").ti,ab. 
13326 

11  
(liraglutide or "nn 2211" or nn2211 or victoza or "nnc 90 1170" or 
"nnc90 1170" or saxenda).ti,ab. 

15555 

12  
(lixisenatide or zp10a peptide or "aqve 10010" or aqve10010 or "ave 
0010" or ave0010 or lyxumia or "zp 10" or zp10 or adlyxin).ti,ab. 

2046 

13  (semaglutide or ozempic or nn9535 or "nn 9535" or rybelsus).ti,ab. 8981 

14  
("tirzepatide" or LY3298176 or "dual GIP/GLP-1" or "GIP/GLP-1 
receptor co-agonist").ti,ab. 

2823 

15  or/6-14 66549 

SGLT2i 

16  

Sodium-Glucose Transporter 2 Inhibitors/ or canagliflozin/ or 
dapagliflozin/ or empagliflozin/ or ertugliflozin/ or Sodium-Glucose 
Transporter 2 Inhibitors.kw. or canagliflozin.kw. or dapagliflozin.kw. 
or empagliflozin.kw. or ertugliflozin.kw. 

47812 

17  
(SGLT2 inhibitor$ or "Sodium-glucose co-transporter-2 inhibitor$" or 
Gliflozin$).ti,ab. 

22360 

18  
(canagliflozin or Invokana or JNJ-28431754 or TA-7284 or "TA 
7284").ti,ab. 

5937 

19  (dapagliflozin or Farxiga or "BMS 512148" or BMS512148).ti,ab. 12071 

20  (empagliflozin or Jardiance or BI10773 or "BI 10773").ti,ab. 11861 

21  
(ertugliflozin or "PF 04971729" or "PF-04971729" or PF04971729 or 
Steglatro).ti,ab. 

1076 

22  or/16-21 58299 

RCTs 23  
Randomized Controlled Trials as Topic/ or "randomized controlled 
trial (topic)"/ 

526346 
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Term Group # Search Terms 
Hits (12th May 
2025)  

24  Randomized Controlled Trial/ 1556810 

25  Random Allocation/ or randomization/ 234748 

26  Double-Blind Method/ or double blind procedure/ 598623 

27  Single-Blind Method/ or single blind procedure/ 125261 

28  Cross-Over Studies/ or crossover procedure/  193351 

29  Placebos or placebo/ 511162 

30  exp Clinical Trials as Topic/ or exp "clinical trial (topic)"/ 992729 

31  Clinical Trial/  1733396 

32  
Clinical Trial, Phase II/ or phase 2 clinical trial/ or Clinical Trial, 
Phase III/ or phase 3 clinical trial/ or Clinical Trial, Phase IV/ or 
phase 4 clinical trial/ 

287157 

33  
Controlled Clinical Trial/ or Adaptive Clinical Trial/ or multicenter 
study/ 

1287453 

34  randomized controlled trial.pt. 638951 

35  clinical trial.pt. 636781 

36  
(clinical trial, phase ii or clinical trial, phase iii or clinical trial, phase 
iv).pt. 

69030 

37  (controlled clinical trial or multicenter study).pt. 463399 

38  (clinical adj trial$).ti,ab,kf. 1665396 

39  
((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or 
mask$3)).ti,ab,kf. 

877345 

40  placebo$.ti,ab,kf. 1065941 

41  (allocat$ adj2 random$).ti,ab,kf. 173364 

42  Randomi?ed adj2 trial$.ti,ab,kf. 1668109 

43  rct.ti,ab,kf. 152883 

44  or/23-43 6648245 

Observational 

45  Epidemiologic Studies/ 315162 

46  Observational Study/ 612109 

47  Cohort Studies/ or cohort analysis/ 1707053 

48  exp Case-Control Studies/ or exp case control study/ 1887742 

49  Cross-Sectional Studies/ or cross-sectional study/ 1275535 

50  Clinical Study/ 175160 

51  Follow-Up Studies/ or follow up/ 3161035 

52  Longitudinal Studies/ or longitudinal study/ 432388 

53  Retrospective Studies/ or retrospective study/ 3115880 

54  
(Prospective Studies/ not Randomized Controlled Trials as Topic/) or 
(prospective study/ not "randomized controlled trial (topic)"/) 

1807327 

55  (observational adj (study or studies)).ti,ab,kf. 528687 

56  (cohort adj (study or studies)).ti,ab,kf. 993094 

57  cohort analy$.ti,ab,kf. 40490 

58  case control.ti,ab,kf. 408518 

59  cross sectional.ti,ab,kf. 1458404 
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Hits (12th May 
2025)  

60  (follow up adj (study or studies)).ti,ab,kf. 153242 

61  longitudinal.ti,ab,kf. 920027 

62  retrospective.ti,ab,kf. 2410917 

63  (chart adj3 review$).ti,ab,kf. 195274 

64  exp Registries/ or exp disease registry/ 339840 

65  (registry or registries).ti,ab,kf. 585007 

66  or/45-65 12020426 

Meta-Analysis 

67  Meta-Analysis as Topic/  86218 

68  exp *Meta-Analysis/ 19912 

69  (meta analy$ or metaanaly$).ti,ab,kf. 817735 

70  or/67-69 864552 

Exclusions 

71  conference$.pt. 6514954 

72  Limit 71 to yr="1974-2022" 5845860 

73  exp animals/ not exp humans/ 11108857 

74  
(comment or editorial or case reports or historical article or 
preprint).pt. 

5440465 

75  editorial/ or case report/ 4639195 

76  (case stud$ or case report$).ti. 978608 

77  or/72-76 24677879 

Combination 

78  5 and 15 and 22 and (44 or 66 or 70) 985 

79  78 not 77 916 

80  5 and 15 and 22 1518 

81  79 use ppez 183 

82  79 use oemezd 707 

83  80 use coch 3 

84  80 use cctz 37 

85  84 not 77 29 

86  80 use dare 0 

87  81 or 82 or 83 or 85 or 86 922 

88  remove duplicates from 87 745 

Database(s): EBM Reviews - CENTRAL April 2025, EBM Reviews - CDSR 2005 to 7th May 2025, EBM Reviews - DARE 1st Quarter 2016, 24 
Embase 1974 to 9th May 2025, Ovid MEDLINE(R) Epub Ahead of Print and In-Process, In-Data-Review & Other Non-Indexed Citations and Daily 9th 25 
May 2025.  26 
Abbreviations: CKD: chronic kidney disease; GIP: gastric inhibitory polypeptide; GLP-1 RA: glucagon-like peptide-1 receptor agonist; RCT: 27 
randomised control trial; SGLT2i: sodium-glucose transport protein 2 inhibitor. 28 

 29 

Supplementary Table 2. Search Strategies used for Hand-Searching of Relevant Congresses 30 

Congress Link Search Strategy Hits (22nd May 2025) 

European 

Association 

for the 

Study of 

2024: 

PDF abstract 

book 

 

2023: 

2024 and 2023: 

In Adobe, used Ctrl+F and clicked the cog icon 

and then ‘Show More Options’ 

Under 'Return results containing', selected 

'Match Exact word or phrase’ 

2024 (0 included): 

⬧ Chronic kidney disease: 72 hits 
⬧ CKD: 265 hits 
 

https://link.springer.com/article/10.1007/s00125-024-06226-0
https://link.springer.com/article/10.1007/s00125-024-06226-0
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Congress Link Search Strategy Hits (22nd May 2025) 

Diabetes 

(EASD) 

 

PDF abstract 

book 

 

Typed in the following search terms 

sequentially and clicked search: 

⬧ Chronic kidney disease 
⬧ CKD 

 
Clicked through and highlighted the title for 

each abstract that came up 

Screened titles for relevance against the 
eligibility criteria 

2023 (1 included):  

⬧ Chronic kidney disease: 55 hits 
⬧ CKD: 213 hits 

 

 

 

European 

Renal 

Association 

(ERA) 

 

2024: 

Volume 39 

Issue 

Supplement_

1 | 

Nephrology 

Dialysis 

Transplantati

on | Oxford 

Academic 

 

2023: 

PDF abstract 
book 

2024: 

Selected ‘This Issue’ in drop down option next 

to search bar  

 

Typed in search terms using ‘Modify your 

search’ box on the left hand side: 

⬧ SGLT2* OR sodium glucose cotransporter 2 
OR canagliflozin OR dapagliflozin OR 
empagliflozin OR ertugliflozin   

⬧ SGLT2* OR sodium-glucose cotransporter 
2 OR canagliflozin OR dapagliflozin OR 
empagliflozin OR ertugliflozin   

⬧ GLP* OR glucagon like peptide OR exendin 
4 OR liraglutide OR semaglutide OR 
tirzepatide OR albiglutide OR dulaglutide 

⬧ GLP* OR glucagon-like peptide OR exendin 
4 OR liraglutide OR semaglutide OR 
tirzepatide OR albiglutide OR dulaglutide 

 

Screened titles for relevance against the 

eligibility criteria 

 

2023: 

In Adobe, used Ctrl+F and clicked the cog icon 

and then ‘Show More Options’ 

Under 'Return results containing', selected 

'Match Exact word or phrase’ 

Typed in the following search terms 

sequentially and clicked search: 

⬧ Type II diabetes 
⬧ Type 2 diabetes  
⬧ T2D 
⬧ SGLT2 
⬧ SGLT2i 
⬧ Sodium-glucose cotransporter 2 inhibitors 
⬧ Sodium glucose cotransporter 2 inhibitors 

⬧ Canagliflozin 
⬧ Dapagliflozin 
⬧ Empagliflozin 
⬧ Ertugliflozin 
⬧ GLP1 
⬧ GLP-1 
⬧ Glucagon-like peptide-1 receptor agonist 
⬧ Glucagon like peptide 1 receptor agonist 
⬧ Exendin 4 
⬧ Liraglutide 
⬧ Semaglutide 
⬧ Tirzenatide 
⬧ Albiglutide 
⬧ Dulaglutide 

2024 (0 included):  

Boolean searches: 

⬧ SGLT2* OR sodium glucose 
cotransporter 2 OR canagliflozin OR 
dapagliflozin OR empagliflozin OR 

ertugliflozin: 75 hits 
⬧ SGLT2* OR sodium-glucose 

cotransporter 2 OR canagliflozin OR 
dapagliflozin OR empagliflozin OR 
ertugliflozin: 75 hits  

⬧ GLP* OR glucagon like peptide OR 
exendin 4 OR liraglutide OR 
semaglutide OR tirzepatide OR 
albiglutide OR dulaglutide: 11 hits 

⬧ GLP* OR glucagon-like peptide OR 
exendin 4 OR liraglutide OR 
semaglutide OR tirzepatide OR 
albiglutide OR dulaglutide: 11 hits 

 

2023 (1 included): 

Individual searches:  

⬧ Type 2 diabetes: 130 hits 
⬧ T2D: 165 hits 
⬧ Type ii diabetes: 8 hits  
⬧ SGLT2: 162 hits 
⬧ SGLT2i: 109 hits 
⬧ Sodium-glucose cotransporter 2 

inhibitors: 17 hits 
⬧ Sodium glucose cotransporter 2 

inhibitors: 24 hits 
⬧ Canagliflozin: 6 hits 
⬧ Dapagliflozin: 75 hits 
⬧ Empagliflozin: 57 hits 
⬧ Ertugliflozin: 0 hits 
⬧ GLP1: 25 hits 
⬧ GLP-1: 29 hits 
⬧ Glucagon like peptide 1 receptor 

agonist: 4 hits 
⬧ Glucagon-like peptide-1 receptor 

agonist: 2 hits 
⬧ Exendin 4: 0 hits 
⬧ Liraglutide: 4 hits 
⬧ Semaglutide: 35 hits 
⬧ Tirzenatide: 0 hits 
⬧ Albiglutide: 0 hits 
⬧ Dulaglutide: 1 hit 

https://link.springer.com/article/10.1007/s00125-023-05969-6
https://link.springer.com/article/10.1007/s00125-023-05969-6
https://academic.oup.com/ndt/issue/39/Supplement_1
https://academic.oup.com/ndt/issue/39/Supplement_1
https://academic.oup.com/ndt/issue/39/Supplement_1
https://academic.oup.com/ndt/issue/39/Supplement_1
https://academic.oup.com/ndt/issue/39/Supplement_1
https://academic.oup.com/ndt/issue/39/Supplement_1
https://academic.oup.com/ndt/issue/39/Supplement_1
https://academic.oup.com/ndt/issue/39/Supplement_1
https://academic.oup.com/ndt/issue/39/Supplement_1
https://s3.eu-central-1.amazonaws.com/m-anage.com.storage.eraedta/events/1775/NDT_38_13compressed.pdf?X-Amz-Expires=7200&response-cache-control=private&response-expires=Tue%2C%2017%20Jun%202025%2019%3A57%3A28%20GMT&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIASQHGZRNU5PRGNPFN%2F20250617%2Feu-central-1%2Fs3%2Faws4_request&X-Amz-Date=20250617T155728Z&X-Amz-SignedHeaders=host&X-Amz-Signature=fa5e1a1737302490ee74dfc2200d00320c386fa314450cc72d02214ba7497b94
https://s3.eu-central-1.amazonaws.com/m-anage.com.storage.eraedta/events/1775/NDT_38_13compressed.pdf?X-Amz-Expires=7200&response-cache-control=private&response-expires=Tue%2C%2017%20Jun%202025%2019%3A57%3A28%20GMT&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIASQHGZRNU5PRGNPFN%2F20250617%2Feu-central-1%2Fs3%2Faws4_request&X-Amz-Date=20250617T155728Z&X-Amz-SignedHeaders=host&X-Amz-Signature=fa5e1a1737302490ee74dfc2200d00320c386fa314450cc72d02214ba7497b94
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Congress Link Search Strategy Hits (22nd May 2025) 

 

Clicked through and highlighted the title for 

each abstract that came up 

Screened titles for relevance against the 
eligibility criteria 

European 

Congress 

on Obesity 

(ECO) 

 

2025: 

PDF abstract 

book 

 

2024: 

PDF abstract 

book 

 

2023: 

PDF abstract 

book 

 

 

2025, 2024 and 2023: 

In Adobe, used Ctrl+F and clicked the cog icon 

and then ‘Show More Options’ 

Under 'Return results containing', selected 

'Match Exact word or phrase’ 

Typed in the following search terms 

sequentially and clicked search: 

⬧ Chronic kidney disease 
⬧ CKD 

⬧ Type II diabetes 
⬧ Type 2 diabetes  
⬧ T2D 
⬧ SGLT2 
⬧ SGLT2i 
⬧ Sodium-glucose cotransporter 2 inhibitors 
⬧ Sodium glucose cotransporter 2 inhibitors 
⬧ Canagliflozin 
⬧ Dapagliflozin 
⬧ Empagliflozin 
⬧ Ertugliflozin 
⬧ GLP1 
⬧ GLP-1 
⬧ Glucagon-like peptide-1 receptor agonist 
⬧ Glucagon like peptide 1 receptor agonist 
⬧ Exendin 4 
⬧ Liraglutide 

⬧ Semaglutide 
⬧ Tirzenatide 
⬧ Albiglutide 
⬧ Dulaglutide 
Clicked through and highlighted the title for 

each abstract that came up 

Screened titles for relevance against the 
eligibility criteria 

2025 (0 included): 

⬧ Chronic kidney disease: 26 hits 
⬧ CKD: 93 hits 
⬧ Type 2 diabetes: 232 hits  
⬧ T2D: 306 hits 
⬧ Type ii diabetes: 3 hits 
⬧ SGLT2: 44 hits 
⬧ SGLT2i: 25 hits 
⬧ Sodium-glucose cotransporter 2 

inhibitors: 2 hits 
⬧ Sodium glucose cotransporter 2 

inhibitors: 2 hits 
⬧ Canagliflozin: 6 hits 
⬧ Dapagliflozin: 22 hits 
⬧ Empagliflozin: 4 hits 
⬧ Ertugliflozin: 0 hits 
⬧ GLP1: 46 hits 
⬧ GLP-1: 452 hits 
⬧ Glucagon like peptide 1 receptor 

agonist: 46 hits 
⬧ Glucagon-like peptide-1 receptor 

agonist: 38 hits 
⬧ Exendin 4: 0 hits 
⬧ Liraglutide: 90 hits 
⬧ Semaglutide: 332 hits 
⬧ Tirzepatide: 182 hits 

⬧ Albiglutide: 0 hits 
⬧ Dulaglutide: 10 hits 
 

2024 (0 included): 

⬧ Chronic kidney disease: 16 hits 
⬧ CKD: 149 hits 
⬧ Type 2 diabetes: 273 hits  
⬧ T2D: 265 hits 
⬧ Type ii diabetes: 1 hit 
⬧ SGLT2: 56 hits 
⬧ SGLT2i: 37 hits 
⬧ Sodium-glucose cotransporter 2 

inhibitors: 2 hits 
⬧ Sodium glucose cotransporter 2 

inhibitors: 2 hits 
⬧ Canagliflozin: 0 hits 

⬧ Dapagliflozin: 12 hits 
⬧ Empagliflozin: 19 hits 
⬧ Ertugliflozin: 0 hits 
⬧ GLP1: 68 hits  
⬧ GLP-1: 214 hits 
⬧ Glucagon like peptide 1 receptor 

agonist: 13 hits 
⬧ Glucagon-like peptide-1 receptor 

agonist: 9 hits 
⬧ Exendin 4: 0 hits 
⬧ Liraglutide: 131 hits 
⬧ Semaglutide: 193 hits 
⬧ Tirzepatide: 59 hits 
⬧ Albiglutide: 0 hits 

https://karger.com/ofa/article-pdf/doi/10.1159/000545547/4375755/000545547.pdf
https://karger.com/ofa/article-pdf/doi/10.1159/000545547/4375755/000545547.pdf
https://karger.com/ofa/article-pdf/17/Suppl.%201/7/4286909/000538577.pdf
https://karger.com/ofa/article-pdf/17/Suppl.%201/7/4286909/000538577.pdf
https://discovery.ucl.ac.uk/id/eprint/10172386/1/30th%20European%20Congress%20on%20Obesity%20%28ECO%202023%29.pdf
https://discovery.ucl.ac.uk/id/eprint/10172386/1/30th%20European%20Congress%20on%20Obesity%20%28ECO%202023%29.pdf
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Congress Link Search Strategy Hits (22nd May 2025) 

⬧ Dulaglutide: 16 hits 
 

2023 (0 included): 

⬧ Chronic kidney disease: 10 hits 
⬧ CKD: 138 hits 
⬧ Type 2 diabetes: 127 hits  
⬧ T2D: 170 hits 
⬧ Type ii diabetes: 3 hits 
⬧ SGLT2: 22 hits 
⬧ SGLT2i: 7 hits 
⬧ Sodium-glucose cotransporter 2 

inhibitors: 1 hit 
⬧ Sodium glucose cotransporter 2 

inhibitors: 1 hit 
⬧ Canagliflozin: 0 hits 
⬧ Dapagliflozin: 12 hits 
⬧ Empagliflozin: 1 hit 
⬧ Ertugliflozin: 0 hits 
⬧ GLP1: 49 hits  
⬧ GLP-1: 56 hits 
⬧ Glucagon like peptide 1 receptor 

agonist: 8 hits 
⬧ Glucagon-like peptide-1 receptor 

agonist: 6 hits 
⬧ Exendin 4: 0 hits 
⬧ Liraglutide: 95 hits 
⬧ Semaglutide: 107 hits 
⬧ Tirzepatide: 16 hits 
⬧ Albiglutide: 0 hits 
⬧ Dulaglutide: 7 hits 
 

American 

Diabetes 

Association 

(ADA)  

 

2024: 

Volume 73 

Issue 

Supplement_

1 | Diabetes 

| American 

Diabetes 

Association 

 

2023: 

Volume 72 
Issue 
Supplement_
1 | Diabetes 
| American 
Diabetes 
Association 

2024 and 2023: 

Typed in first search term into the ‘Search 

within issue:’ box.  

 

Then selected Add term on the left-hand side 

and add the further search terms.  

 

Selected ‘Meeting Abstracts’. Selected date 

range from 06/01/2024 to 06/30/2024 or 

06/01/2023 to 06/30/2023. 

 

Note that only the AND Boolean operator is 

used here: 

⬧ Chronic kidney disease 
⬧ CKD 
⬧ SGLT2* and GLP* 

⬧ Sodium glucose cotransporter 2 AND 
glucagon like peptide 1 

⬧ Sodium-glucose cotransporter 2 AND 
glucagon like peptide 1 

⬧ Sodium glucose cotransporter 2 AND 
glucagon-like peptide-1 

⬧ Sodium-glucose cotransporter 2 AND 
glucagon-like peptide-1 

Clicked through and highlighted the title for 

each abstract that came up 

Screened titles for relevance against the 
eligibility criteria 

2024 (1 included): 

⬧ Chronic kidney disease: 49 hits 
⬧ CKD: 54 hits 
⬧ SGLT2* and GLP*: 40 hits 
⬧ Sodium glucose cotransporter 2 

AND glucagon like peptide 1: 12 
hits 

⬧ Sodium-glucose cotransporter 2 
AND glucagon like peptide 1: 12 
hits 

⬧ Sodium glucose cotransporter 2 
AND glucagon-like peptide-1: 12 
hits 

⬧ Sodium-glucose cotransporter 2 
AND glucagon-like peptide-1: 12 
hits 

 

2023 (1 included): 

⬧ Chronic kidney disease: 72 hits  
⬧ CKD: 56 hits 
⬧ SGLT2* and GLP*: 31 hits 
⬧ Sodium glucose cotransporter 2 

AND glucagon like peptide 1: 2 hits 
⬧ Sodium-glucose cotransporter 2 

AND glucagon like peptide 1: 2 hits 
⬧ Sodium glucose cotransporter 2 

AND glucagon-like peptide-1: 2 hits 
⬧ Sodium-glucose cotransporter 2 

AND glucagon-like peptide-1: 2 hits 
 

https://diabetesjournals.org/diabetes/issue/73/Supplement_1
https://diabetesjournals.org/diabetes/issue/73/Supplement_1
https://diabetesjournals.org/diabetes/issue/73/Supplement_1
https://diabetesjournals.org/diabetes/issue/73/Supplement_1
https://diabetesjournals.org/diabetes/issue/73/Supplement_1
https://diabetesjournals.org/diabetes/issue/73/Supplement_1
https://diabetesjournals.org/diabetes/issue/73/Supplement_1
https://diabetesjournals.org/diabetes/issue/72/Supplement_1
https://diabetesjournals.org/diabetes/issue/72/Supplement_1
https://diabetesjournals.org/diabetes/issue/72/Supplement_1
https://diabetesjournals.org/diabetes/issue/72/Supplement_1
https://diabetesjournals.org/diabetes/issue/72/Supplement_1
https://diabetesjournals.org/diabetes/issue/72/Supplement_1
https://diabetesjournals.org/diabetes/issue/72/Supplement_1
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Congress Link Search Strategy Hits (22nd May 2025) 

American 

Society of 

Nephrology 

(ASN) 

 

2024: 

PDF abstract 

book 

 

2023: 

PDF abstract 

book 

2024 and 2023: 

In Adobe, used Ctrl+F and clicked the cog icon 

and then ‘Show More Options’ 

Under 'Return results containing', selected 

'Match Exact word or phrase’ 

Typed in the following search terms 

sequentially and clicked search: 

⬧ SGLT2 
⬧ SGLT2i 
⬧ Sodium-glucose cotransporter 2 inhibitor 
⬧ Sodium glucose cotransporter 2 inhibitor 
⬧ Canagliflozin 
⬧ Dapagliflozin 
⬧ Empagliflozin 
⬧ Ertugliflozin 
⬧ GLP1 
⬧ GLP-1 
⬧ Glucagon-like peptide-1 receptor agonist 
⬧ Glucagon like peptide 1 receptor agonist 
⬧ Exendin 4 
⬧ Liraglutide 
⬧ Semaglutide 
⬧ Tirzenatide 
⬧ Albiglutide 
⬧ Dulaglutide 
Clicked through and highlighted the title for 

each abstract that came up 

Screened titles for relevance against the 
eligibility criteria 

2024 (1 included): 

⬧ SGLT2: 646 hits 
⬧ SGLT2i: 377 hits 
⬧ Sodium-glucose cotransporter 2 

inhibitor: 25 hits 
⬧ Sodium glucose cotransporter 2 

inhibitor: 25 hits 
⬧ Canagliflozin: 39 hits 
⬧ Dapagliflozin: 171 hits 
⬧ Empagliflozin: 76 hits 
⬧ Ertugliflozin: 0 hits 
⬧ GLP1: 73 hits 
⬧ GLP-1: 99 hits 
⬧ Glucagon-like peptide-1 receptor 

agonist: 12 hits 
⬧ Glucagon like peptide 1 receptor 

agonist: 32 hits 
⬧ Exendin 4: 0 hits 
⬧ Liraglutide: 27 hits 
⬧ Semaglutide: 97 hits 
⬧ Tirzepatide: 24 hits 
⬧ Albiglutide: 0 hits 
⬧ Dulaglutide: 13 hits 

 
2023 (2 included): 
 
⬧ SGLT2: 551 hits 
⬧ SGLT2i: 303 hits 
⬧ Sodium-glucose cotransporter 2 

inhibitor: 25 hits 
⬧ Sodium glucose cotransporter 2 

inhibitor: 30 hits 

⬧ Canagliflozin: 61 hits 
⬧ Dapagliflozin: 188 hits 
⬧ Empagliflozin: 88 hits 
⬧ Ertugliflozin: 0 hits 
⬧ GLP1: 46 hits 
⬧ GLP-1: 58 hits 
⬧ Glucagon-like peptide-1 receptor 

agonist: 13 hits 
⬧ Glucagon like peptide 1 receptor 

agonist: 15 hits 
⬧ Exendin 4: 0 hits 
⬧ Liraglutide: 17 hits 
⬧ Semaglutide: 34 hits 
⬧ Tirzepatide: 8 hits 
⬧ Albiglutide: 1 hit 
⬧ Dulaglutide: 10 hits 
 

Footnote: 36 records were identified as potentially relevant and screened at the abstract review stage, as summarised in the PRISMA flow 31 
diagram.  32 
Abbreviations: ADA: American Diabetes Association; ASN: American Society of Nephrology; CKD: chronic kidney disease; EASD: European 33 
Association for the Study of Diabetes; ECO: European Congress on Obesity; ERA: European Renal Association; GLP1: glucagon like peptide 1; 34 
SGLT2i: sodium-glucose transport protein 2 inhibitor; T2D: type 2 diabetes. 35 

 36 

Supplementary Table 3. Search Strategy used for ClinicalTrials.gov 37 

Specification ClinicalTrials.gov 
Hits (29th 
May 2025) 

Condition or Disease CKD OR T2D 60  
(0 included) Intervention/Treatment SGLT2i OR canagliflozin OR dapagliflozin OR empagliflozin OR ertugliflozin  

https://www.asn-online.org/education/kidneyweek/archives/KW24Abstracts.pdf
https://www.asn-online.org/education/kidneyweek/archives/KW24Abstracts.pdf
https://www.asn-online.org/education/kidneyweek/archives/KW23Abstracts.pdf
https://www.asn-online.org/education/kidneyweek/archives/KW23Abstracts.pdf
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AND 
 

GLP-1 OR albiglutide OR dulaglutide OR exendin 4 OR liraglutide OR 
lixisenatide OR semaglutide OR tirzepatide 

Study Status All studies 

Age Adult (18–64); Older adult (65+) 

Study Type Interventional OR Observational 

Abbreviations: CKD: chronic kidney disease; GLP-1: glucagon-like peptide-1; SGLT2i: sodium-glucose transport protein 2 inhibitor; T2D: type 2 38 
diabetes. 39 

Supplementary Table 4:  Eligibility Criteria for the SLR 40 

Domain Inclusion Criteria Exclusion Criteria 

Patient Population 

Adult patients (≥18 years of age) with 

chronic kidney disease (CKD) and type 2 

diabetes (T2D) and/or obesity/overweight  

Subgroups of interest:  

- Body mass index (BMI) ranges 

(e.g., ≥30, ≥35, ≥40 kg/m²) 

- Age 

- Sex 

- T2D versus non-T2D 

- Baseline kidney function 

- Estimated glomerular filtration rate 

(eGFR) strata (e.g., ≥60, 30–59, 

<30) 

- Albuminuria status and outcomes 

(<3, 3–30, >30 mg/mmol) 

- Prior cardiovascular disease 

including heart failure (HF) 

- Race/ethnicity  

Patients ≤18 years of age 

Intervention and 

Comparator 

Sodium-glucose cotransporter protein 2 

inhibitors (SGLT2is) or glucagon-like 

peptide-1 receptor agonists (GLP-1 RAs), 

directly or indirectly compared against one 

another in the same study 

SGLT2is and GLP-1 RAs, formally 

investigated in combination – this may 

include sequential treatment studies or 

studies exploring an additive benefit of 

SLGT2is/GLP-1 RAs 

The study only examines SGLT2is or GLP-1 

RAs alone  

Patients may have received both SGLT2is and 

GLP-1 RAs, but the combination is not 

formally assessed as part of the study (or 

subgroup analysis)  

Studies are not reporting sequential treatment 

or additive benefits of SGLT2is or GLP-1 RAs 

Outcomes 

Renal outcomes, including but not limited to: 

CKD progression 

End-stage kidney disease (ESKD) 

Renal death 

Reduction in eGFR 

Change from baseline in urinary albumin-to-

creatinine ratio (UACR) 

Change in albuminuria class 

Acute kidney injury (AKI) 

Hyperkalaemia 

Kidney replacement therapy (KRT) 

 

Other outcomes, including but not limited to: 

Studies not presenting any outcomes of 

relevance 
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Domain Inclusion Criteria Exclusion Criteria 

Blood glucose changes (change in fasting 

glucose, glycated haemoglobin A1c 

[HbA1c]) 

Change in bodyweight 

BMI 

Adverse events (AEs) 

Cardiovascular (CV) events 

Death 

Study Design 

Comparative studies of interventions, 

including: randomised controlled trials 

(RCTs), cohort studies, case control 

studies, database/registry studies 

Meta-analyses  

Case studies, letters without original data, 

editorials, narrative reviews, opinion articles, 

single-arm trials 

Language English language abstract or full text  Articles in non-English languages 

Other Conference abstracts from 2023 onwards 

Conference abstracts from before 2023 

Non-peer-reviewed publications, including pre-

prints 

Retracted articles 

In vitro/animal/foetal studies 

Footnotes: Note that relevant discussion points identified from studies comparing SGLT2is and GLP-1 RAs (e.g., including mechanism of action) 41 
were captured within the extraction grid. 42 
Abbreviations: AE: adverse event; AKI: acute kidney injury; BMI: body mass index; CKD: chronic kidney disease; CV: cardiovascular; eGFR: 43 
estimated glomerular filtration rate; ESKD: end-stage kidney disease; GLP-1: glucagon-like peptide-1; HbA1c: glycated haemoglobin; HF: heart 44 
failure; KRT: kidney replacement therapy; RCT: randomised clinical trial; SGLT2i: sodium-glucose transport protein 2 inhibitor; SLR: systematic 45 
literature review; T2D: type 2 diabetes; UACR: urine albumin-to-creatinine ratio. 46 



 
 

2. Study Selection, Data Extraction and Quality Assessment 47 

Study Selection 48 

Eligibility for inclusion was defined using the Population, Intervention, Comparators, Outcome, Study design (PICOS) framework. Primary 49 

studies were not limited by study design to ensure a broad range of trials were captured, including real-world evidence to reflect real-life 50 

context. Meta-analyses (MAs) were included in this review to ensure indirect comparisons based on robust placebo-controlled trials were 51 

identified, given the known lack of head-to-head studies. The most stringent record screening process, as recommended by the Cochrane 52 

Collaboration, was followed at each review stage.[1] At each stage, records were dual-screened with a third independent reviewer arbitrating 53 

the decision if required. Excluded studies are included in Supplementary Table 5.  54 

To capture a comprehensive view on possible positioning strategies, included studies were categorised into four evidence streams: (1) indirect 55 

comparisons, (2) direct comparisons, (3) combination use, and (4) sequencing strategies. This structure was designed to highlight areas of 56 

strength, alongside evidence gaps for both sodium-glucose co-transporter 2 inhibitors (SGLT2is) and glucagon-like peptide-1 receptor agonists 57 

(GLP-1 RAs), based on existing evidence. 58 

Data Extraction and Quality Assessment 59 

For each included study, key information was extracted into a prespecified data extraction grid. For both primary studies and MAs, extracted 60 

data included characteristics of the included patient population and study; efficacy outcomes including kidney, cardiovascular and composite 61 

outcomes; and safety outcomes, such as mortality rates and adverse events (AEs). Specific data relating to populations with obesity (body 62 

mass index ([BMI] >30 kg/m2) were also investigated. The data extraction was performed by a single reviewer and independently verified by a 63 

second reviewer, in line with guidelines from the University of York Centre for Reviews and Dissemination (CRD).[2] If necessary, a third 64 

reviewer was enlisted to arbitrate the final decision. 65 

 66 
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Quality assessments were conducted by one reviewer and verified by a second independent reviewer for all extracted studies using the 67 

Cochrane Risk of Bias 2 (RoB 2) tool for randomised control trials (RCTs);[3] Risk of Bias in Non-Randomised studies - of Interventions 68 

(ROBINS-I) tool for observational studies;[4] and AMSTAR-2 tool for MAs.[5] 69 

 70 

Supplementary Table 5: Excluded Studies From Database Searches: Abstract and Full-Text Sifting 71 

Record 
ID Authors Year Title Journal Volume(Issue) Reason for Exclusion 

Excluded Abstracts (n=564) 

4 NA 2023 

The Effect of Dapagliflozin 
on Weight Loss in Obese 
Adults Without Diabetes NA NA E1 

6 NA 2024 

Goreisan Prospective 
Randomized Evaluation 
Study NA NA E3 

7 NA 2024 

11. Chronic Kidney Disease 
and Risk Management: 
Standards of Care in 
Diabetes-2024 Diabetes Care 47(Supplement 1) E1 

8 

Abdelrahman, A. M., 
Awad, A. S. and Abdel-
Rahman, E. M. 2024 

Sodium-Glucose Co-
Transporter 2 Inhibitors: 
Mechanism of Action and 
Efficacy in Non-Diabetic 
Kidney Disease from Bench 
to Bed-Side 

Journal of Clinical 
Medicine 

13(4) (no 
pagination) E1 

9 

Abdul Wahab, R., 
Cohen, R. V. and le 
Roux, C. W. 2023 

Recent advances in the 
treatment of patients with 
obesity and chronic kidney 
disease Annals of Medicine 

55(1) (no 
pagination) E1 

12 

Abu-Alfa, A. K., Atallah, 

P. J., Azar, S. T., 
Dagher, E. C., Echtay, 
A. S., El-Amm, M. A., 
Hazkial, H. G., Kassab, 
R. Y., Medlej, R. C. and 
Mohamad, M. A. 2023 

Recommendations for Early 
and Comprehensive 
Management of Type 2 
Diabetes and Its Related 
Cardio-Renal Complications Diabetes Therapy 14(1) E1 

13 
Abubaker, M., Mishra, 
P. and Swami, O. C. 2017 

Teneligliptin in management 
of diabetic kidney disease: 
A review of place in therapy 

Journal of Clinical and 
Diagnostic Research 11(1) E1 



SUPPLEMENTARY MATERIALS 

Copyright © Costello Medical Consulting Ltd |   13 

Record 
ID Authors Year Title Journal Volume(Issue) Reason for Exclusion 

14 

Adamczak, M., 
Kurnatowska, I., 
Naumnik, B., Stompor, 
T., Tylicki, L. and 
Krajewska, M. 2024 

Pharmacological 
Nephroprotection in Chronic 
Kidney Disease Patients 
with Type 2 Diabetes 
Mellitus-Clinical Practice 
Position Statement of the 
Polish Society of Nephrology 

International Journal 
of Molecular Sciences 

25(23) (no 
pagination) E1 

15 

Adrian, T., Hornum, M., 
Knop, F. K., Almdal, T., 
Rossing, P., L, I. L., 
Heinrich, N. S., Boer, V. 
O., Marsman, A., 
Petersen, E. T., 
Siebner, H. R. and 
Feldt-Rasmussen, B. 2023 

Nonalcoholic Fatty Liver 
Disease in Patients with 
Type 2 Diabetes and 
Chronic Kidney Disease Nephron 147(6) E3 

16 

Agarwal, R., Anker, S. 
D., Filippatos, G., Pitt, 
B., Rossing, P., Ruilope, 
L. M., Boletis, J., Toto, 
R., Umpierrez, G. E., 
Wanner, C., Wada, T., 
Scott, C., Joseph, A., 
Ogbaa, I., Roberts, L., 
Scheerer, M. F. and 
Bakris, G. L. 2022 

Effects of canagliflozin 
versus finerenone on 
cardiorenal outcomes: 
exploratory post hoc 
analyses from FIDELIO-DKD 
compared to reported 
CREDENCE results 

Nephrology Dialysis 
Transplantation 37(7) E4 

18 

Agarwal, R., Green, J. 
B., Heerspink, H. J. L., 
Mann, J. F. E., McGill, J. 
B., Mottl, A. K., 
Rosenstock, J., Rossing, 
P., Vaduganathan, M., 
Brinker, M., Edfors, R., 

Li, N., Scheerer, M. F., 
Scott, C., Nangaku, M. 
and investigators, C. 2025 

COmbinatioN effect of 
FInerenone anD 
EmpaglifloziN in participants 
with chronic kidney disease 
and type 2 diabetes using a 
UACR Endpoint 

(CONFIDENCE) trial: 
baseline clinical 
characteristics 

Nephrology, dialysis, 
transplantation NA E1 

19 

Agarwal, R., Pitt, B., 
Rossing, P., Anker, S. 
D., Filippatos, G., 
Ruilope, L. M., Kovesdy, 
C. P., Tuttle, K., 2023 

Modifiability of Composite 
Cardiovascular Risk 
Associated with Chronic 
Kidney Disease in Type 2 
Diabetes with Finerenone JAMA Cardiology 8(8) E3 
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Record 
ID Authors Year Title Journal Volume(Issue) Reason for Exclusion 

Vaduganathan, M., 
Wanner, C., Bansilal, 
S., Gebel, M., Joseph, 
A., Lawatscheck, R. and 
Bakris, G. L. 

21 
Akhter, M. S. and 
Uppal, P. 2020 

Toxicity of Metformin and 
Hypoglycemic Therapies 

Advances in Chronic 
Kidney Disease 27(1) E1 

22 

Al-Chalabi, S., Syed, A. 
A., Kalra, P. A. and 
Sinha, S. 2024 

Mechanistic Links between 
Central Obesity and 
Cardiorenal Metabolic 
Diseases CardioRenal Medicine 14(1) E1 

24 

Al-Ozairi, E., Jallo, M. 
K., Hafidh, K., Alhajeri, 
D. M., Ashour, T., 
Mahmoud, E. F. N., Abd 
ElAal, Z. and Loulou, M. 2021 

Prevalence of 
Cardiovascular and Renal 
Co-morbidities in Patients 
with Type 2 Diabetes in the 
Gulf, a Cross-sectional 
Observational Study Diabetes Therapy 12(4) E5 

25 

Al-Ozairi, E., Narula, K., 
Miras, A. D., 
Taghadom, E., Samad, 
A. E., Al Kandari, J., 
Alyosef, A., Mashankar, 
A., Al-Najim, W. and le 
Roux, C. W. 2024 

Obesity Treatments to 
Improve Type 1 Diabetes 
(OTID): a randomized 

controlled trial of the 
combination of glucagon-
like peptide 1 analogues 
and sodium-glucose 
cotransporter 2 inhibitors-
protocol for Obesity 
Treatments to Improve 
Type 1 Diabetes (the OTID 
trial) Trials 

25(1) (no 
pagination) E2 

26 

Alawadi, F., Rashid, F., 
Bashier, A., Abdelgadir, 
E., Al Saeed, M., 
Abuelkheir, S., Khalifa, 
A., Al sayyah, F., 
Bachet, F., Elsayed, M., 
Abdallah, K. and 
Hassanein, M. 2019 

The use of Free Style Libre 
Continues Glucose 
Monitoring (FSL-CGM) to 
monitor the impact of 
Ramadan fasting on 
glycemic changes and 
kidney function in high-risk 
patients with diabetes and 
chronic kidney disease 
stage 3 under optimal 
diabetes care 

Diabetes Research 
and Clinical Practice 151 E3 
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ID Authors Year Title Journal Volume(Issue) Reason for Exclusion 

27 
Albai, O., Braha, A., 
Timar, B. and Timar, R. 2024 

Predictive Factors for 
Altered Quality of Life in 
Patients with Type 2 
Diabetes Mellitus 

Journal of Clinical 
Medicine 

13(15) (no 
pagination) E3 

28 

Alcazar, R., Escobar, C., 
Palacios, B., Aranda, U., 
Varela, L., Capel, M., 
Sicras, A., Hormigo, A., 
Manito, N. and Botana, 
M. 2022 

Risk of outcomes in a 
Spanish population with 
chronic kidney disease Clinical Kidney Journal 15(7) E4 

29 

Ali, A. S., Khan, M., 
Ortega, D., Jaffery, S., 
Lamerato, L. E. and 
Budzynska, K. 2022 

Prescription Patterns of 
Novel Antihyperglycemic 
Medications 

Journal of the 
American Board of 
Family Medicine 35(2) E5 

30 

Ali, S., Dave, N., Virani, 
S. S. and Navaneethan, 
S. D. 2019 

Primary and Secondary 
Prevention of 
Cardiovascular Disease in 
Patients with Chronic 
Kidney Disease 

Current 
Atherosclerosis 
Reports 

21(9) (no 
pagination) E1 

32 
Alicic, R. Z., Neumiller, 
J. J. and Tuttle, K. R. 2025 

Combination therapy: an 

upcoming paradigm to 
improve kidney and 
cardiovascular outcomes in 
chronic kidney disease 

Nephrology Dialysis 
Transplantation 40(Supplement_1) E1 

33 
Alkabbani, W. and 
Gamble, J. M. 2023 

Prescribing Trends of the 
Sodium-Glucose 
Cotransporter-2 Inhibitors 
Among Different Physician 
Specialties in Canada (2015-
2021) 

Canadian Journal of 
Diabetes 47(2) E4 

34 

Alshaya, O. A., 
Korayem, G. B., 
Alghwainm, M., Alyami, 
W., Alotaibi, A., Alyami, 
M. S. and 
Almohammed, O. A. 2024 

The prevalence of 
cardiovascular diseases, 
chronic kidney disease, and 
obesity in patients with type 
2 diabetes mellitus and the 
description of concurrent 
treatments: A two-center 
retrospective cross-sectional 
study in Saudi Arabia 

Saudi Pharmaceutical 
Journal 

32(5) (no 
pagination) E5 
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ID Authors Year Title Journal Volume(Issue) Reason for Exclusion 

35 

Amamoo, J. J., Brady, 
B. L., Noone, J., Xie, L., 
Mehanna, S., Varker, H. 
V. and Bakris, G. L. 2023 

Treatment Utilization and 
Disease Burden Associated 
with CKD Progression in 
Patients with Type 2 
Diabetes 

Journal of the 
American Society of 
Nephrology 

Conference: Kidney 
Week 2023 Annual 
Meeting. 
Philadelphia, PA 
United States. 34 E5 

38 

Anderson, J., 
Meneghini, L., Hinnen, 
D., Gill, J., Coudert, M., 
Evenou, P. and Munshi, 
M. 2021 

Target attainment in insulin-
naive patients at high risk 
for hypoglycemia: Results 
from ACHIEVE Control 

Journal of Diabetes 
and its Complications 

35(4) (no 
pagination) E3 

39 Anonymous 2017 
Microvascular complications 
and foot care Diabetes Care 40(Supplement 1) E1 

41 Anonymous 2022 

FINErenone druG Utilization 
Study and Assessment of 
Temporal Changes 
Following Availability of 
Different Treatment Options 
in Patients With Chronic 
Kidney Disease and Type 2 
Diabetes clinicaltrials.gov. 19 E5 

42 Anonymous 2023 

The Effect of Sodium 
Glucose Co-transporter 2 
Inhibitor (dapagliflozin) on 
Weight Loss in Non-diabetic 
Adults with Obesity: Triple-
blinded, Randomized, 
Placebo-controlled Trial clinicaltrials.gov. 14 E4 

43 Anonymous 2023 in this issue Kidney International 103(4) E1 

44 Anonymous 2024 

Erratum: 2023 ESC 
Guidelines for the 
management of 

cardiovascular disease in 
patients with diabetes: 
Developed by the task force 
on the management of 
cardiovascular disease in 
patients with diabetes of 
the European Society of 
Cardiology (ESC) (European 
Heart Journal (2023) 44: 39 

European Heart 
Journal 45(7) E1 
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(4043-4140) DOI: 
10.1093/eurheartj/ehad192) 

47 

Anson, M., Zhao, S. S., 
Austin, P., Ibarburu, G. 
H., Malik, R. A. and 
Alam, U. 2023 

SGLT2i and GLP-1 RA 
therapy in type 1 diabetes 
and reno-vascular 
outcomes: a real-world 
study Diabetologia 66(10) E2 

48 

Antsiferov, M. B., 
Kotenko, O. N., 
Kobalava, Z. D., 
Demidova, T. Y., 
Markova, T. N., 
Tolkacheva, V. V., 
Morgunov, L. Y., 
Andreeva, A. V., 
Pashkova, E. Y., 
Khaziakhmetova, M. R., 
Samburova, E. S., 
Vedyashkina, S. G., 
Mkrtumyan, A. M., 
Petunina, N. A., 
Serebrov, A. N., Deeva, 
T. M. and Karaeva, A. 
Y. 2024 

Prevalence of chronic 
kidney disease in patients 
with type 2 diabetes 
admitted to multidisciplinary 
hospitals: results of a 
prospective observational 
multicenter study (credo). 
[Russian] Diabetes Mellitus 27(3) E5 

50 

Anwar, R., Khan, M. A. 
N., Bajwa, N. A., Najmi, 
L., Rafiq, S. and Alamir, 
O. A. 2023 

Effect of Vitamin D on 
Arterial Stiffness in People 
with Type 2 Diabetes and 
Intermediate Chronic 
Kidney Disease 

Pakistan Journal of 
Medical and Health 
Sciences 17(5) E3 

51 

Anyanwagu, U., 
Donnelly, R. and Idris, 
I. 2019 

Individual and Combined 
Relationship between 
Reduced eGFR and/or 

Increased Urinary Albumin 
Excretion Rate with 
Mortality Risk among 
Insulin-Treated Patients 
with Type 2 Diabetes in 
Routine Practice Kidney Diseases 5(2) E3 

55 
Apperloo, E. M., Tuttle, 
K. R., Pavo, I., Haupt, 2025 

Tirzepatide Associated With 
Reduced Albuminuria in Diabetes Care 48(3) E4 
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A., Taylor, R., Wiese, R. 
J., Hemmingway, A., 
Cherney, D. Z. I., 
Sattar, N. and 
Heerspink, H. J. L. 

Participants With Type 2 
Diabetes: Pooled Post Hoc 
Analysis From the 
Randomized Active- and 
Placebo-Controlled 
SURPASS-1-5 Clinical Trials 

57 Ardiles, L. and Lorca, E. 2025 

Glomerular hyperfiltration: a 
pathophysiological view to 
unders-tand its 
consequences and 
treatment. [Spanish] 

Revista de Nefrologia, 
Dialisis y Trasplante 45(1) E1 

59 

Arnold, S. V., Gosch, K., 
Kosiborod, M., Wong, 
N. D., Sperling, L. S., 
Newman, J. D., 
Gamble, C. L., 
Hamersky, C., Rajpura, 
J. and Vaduganathan, 
M. 2023 

Contemporary use of 
cardiovascular risk reduction 
strategies in type 2 
diabetes. Insights from the 
diabetes collaborative 
registry 

American Heart 
Journal 263 E5 

60 

Arnold, S. V., Jones, P. 
G., Beasley, M., 
Cordova, J., Goyal, A., 
Fonarow, G. C. and 
Seman, L. 2020 

Heart failure documentation 
in outpatients with diabetes 
and volume overload: an 
observational cohort study 
from the Diabetes 
Collaborative Registry 

Cardiovascular 
Diabetology 

19(1) (no 
pagination) E3 

62 

Arnott, C., Li, J. W., 
Cannon, C. P., de 
Zeeuw, D., Neuen, B. 
L., Heerspink, H. J. L., 
Charytan, D. M., 
Agarwal, A., Huffman, 
M. D., Figtree, G. A., 

Bakris, G., Chang, T. I. 
H., Feng, K., Rosenthal, 
N., Zinman, B., Jardine, 
M. J., Perkovic, V., 
Neal, B. and Mahaffey, 
K. W. 2021 

The effects of canagliflozin 
on heart failure and 
cardiovascular death by 
baseline participant 
characteristics: Analysis of 
the CREDENCE trial 

Diabetes, Obesity and 
Metabolism 23(7) E5 
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64 

Ashmawy, R., 
Hamouda, E. A., Zeina, 
S., Sharaf, S., Erfan, S. 
and Redwan, E. M. 2025 

Impact of COVID-19 on 
preexisting comorbidities 

Progress in Molecular 
Biology and 
Translational Science 213 E1 

65 

Au, P. C. M., Tan, K. C. 
B., Cheung, B. M. Y., 
Wong, I. C. K., Li, H. L. 
and Cheung, C. L. 2022 

Association Between SGLT2 
Inhibitors vs DPP4 
Inhibitors and Renal 
Outcomes Among Patients 
With Type 2 Diabetes 

Journal of Clinical 
Endocrinology and 
Metabolism 107(7) E4 

66 
Avxentyev, N. A. and 
Makarova Yu, V. 2022 

Long-term analysis of 
canagliflozin budget impact 
in adult patients with type 2 
diabetes mellitus and 
diabetic nephropathy in the 
Russian Federation. 
[Russian] Farmakoekonomika 15(3) E5 

67 

Bae, J., Liu, D., 
Chinthammit, C., 
Kadziola, Z., Boye, K. 
and Mather, K. 2022 
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Record 
ID Authors Year Title Journal Volume(Issue) Reason for Exclusion 

With CKD in the United 
States 

Footnotes: Exclusion categories are as follows: E1: Irrelevant study design, or text not in English; E2: incorrect study population, not including adults with CKD and T2D and/or obesity; E3: Incorrect treatment, 72 
patients are not treated with at least one of SGLT2is or GLP-1 RAs; E4: Incorrect treatment, patients not treated with both an SGLT2i and a GLP-1 RA; E5: Irrelevant outcomes.  73 

Abbreviations: CKD: chronic kidney disease; GLP-1 RA: glucagon-like peptide-1 receptor agonist; SGLT2i: sodium-glucose cotransporter protein 2 inhibitor; T2D: type 2 diabetes.  74 

3. Characteristics of Included Studies and Patient Populations 75 

Meta-Analyses 76 

Characteristics of the 11 included MAs are summarised in Supplementary Table 6. Each MA included solely data from RCTs. Most MAs had 77 

eligibility criteria that aligned well with the scope of this SLR. However, three included trials covering a broader population (i.e., beyond people 78 

with chronic kidney disease (CKD) and type 2 diabetes (T2D) meaning not all of the included RCTs were relevant to this systematic literature 79 

review (SLR) but only relevant data were extracted.[6-8] The number of relevant RCTs ranged from 6–38 across the MAs. Location of included 80 

RCTs was rarely reported, though two MAs reported a global scope covering multiple continents,[8, 9] and two focused solely on China.[10, 11] 81 

Notably, the majority (9/11) of MAs only investigated a broad class effect, i.e., SGLT2is versus GLP-1 RAs. Therefore, for GLP-1 RAs, most 82 

meta-analyses did not differentiate between older, daily or twice-daily injectables and newer once-weekly formulations. In particular, they did 83 

not distinguish semaglutide – the only GLP-1 RA with a dedicated CKD trial – from other agents. 84 

Patient characteristics for included MAs are summarised in Supplementary Table 6. In summary, all 11 MAs reported data for adults with 85 

CKD and T2D (either as the whole population or a subset). Patient characteristics within RCTs included in the MAs were generally well-balanced 86 

across relevant treatment arms.  87 

Baseline weight and/or BMI (by treatment arm) was reported in 12 primary research studies, with the majority of these studies including 88 

patients with average BMI >30 kg/m2.  89 
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Supplementary Table 6. Characteristics of Included Meta-Analyses 90 

Study Name Inclusion Criteria for the Meta-analysis (PICOS) Included Trials of Relevance to the 
SLR 

Meta-Analysis Outcomes 

N  List  

Apperloo 
2024[9] 

Population: Patients with T2D (stratified data reported for 
patients with CKD + T2D) 
Intervention: SGLT2i with or without GLP-1 RA use at baseline  
Comparator: Placebo 
Outcomes: NR 
Study design: RCTs (identified from SGLT2i Meta-Analyses 

Cardio-Renal Trialists' Consortium) 

10 DAPA-CKD; DAPA-HF; DELIVER; 
EMPA-KIDNEY; EMPEROR-
Preserved; EMPEROR-Reduced; 
VERTIS-CV; EMPA-REG 
OUTCOME; SCORED; DECLARE-
TIMI 58 

 
 

⧫ Renal: CKD progression and rate 

of change in eGFR over time 

⧫ CV: Major adverse cardiovascular 

event (MACE: nonfatal MI, nonfatal 

stroke or CV death) and 

hospitalisation from heart failure 

(HHF) or CV death.  

⧫ Safety serious adverse events 

Did not stratify results by specific 

treatment 

Arshad 
2021[6] 

Population: Patients with T2D (stratified data reported for 
patients with CKD + T2D) 
Intervention: GLP-1 RA, dipeptidyl peptidase-4 inhibitors 
(DDP4i), SGLT2i  
Comparator: Placebo 
Outcomes: major adverse CV end points as the primary 
outcome and available data to allow CKD stratification 
Study design: RCTs 

12 ELIXA; EXSCEL; Harmony Outcomes; 
LEADER; PIONEER 6; SUSTAIN 6; 
CANVAS; DECLARE-TIMI 58; EMPA-
REG OUTCOME; EMPEROR-Reduced; 
SCORED; VERTIS TRIAL 

⧫ CV: MACE 

Did not stratify results by specific 

treatment 

Bellos 2025[8] Population: Patients with CKD (stratified data reported for 
patients with CKD + T2D)  
Intervention: SGLT2i, GLP-1 RA, nsMRA 
Comparator: Placebo 
Outcomes:  

• Efficacy: occurrence of kidney disease progression 
(kidney-specific composite endpoint) and MACE 
(composite endpoint)  

• Safety: risk of AKI, serious adverse events and drug 
discontinuation 

Study design: RCTs (identified from network [N]MAs) 

38 AMPLITUDE-O; AWARD-7; ELIXA; 
EXSCEL; FLOW; Harmony Outcomes; 
LEADER; LIRA-RENAL; PIONEER 5; 
PIONEER 6; REWIND; SUSTAIN 6; 
CANVAS; CREDENCE; DAPA-CKD; 
DAPA-HF; DECLARE-TIMI 58; 
DELIGHT; DELIVER; DERIVE; EMPA-
KIDNEY; EMPA-REG OUTCOME; 

EMPA-REG RENAL; EMPEROR-
Preserved; EMPEROR-Reduced; 
EMPULSE; JapicCTI-111543; 
LANTERN; MB102029; NCT01064414; 
NCT02836873; NCT03436693; 
SCORED; SOLOIST-WHF; VERTIS CV; 
VERTIS RENAL 
 

⧫ Renal: Kidney-specific composite 

endpoints 

⧫ CV: MACE 

⧫ Safety: Risk of AKI; any serious 

AE (SAE); any AE leading to 

discontinuation 

Did not stratify results by specific 

treatment 
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Study Name Inclusion Criteria for the Meta-analysis (PICOS) Included Trials of Relevance to the 
SLR 

Meta-Analysis Outcomes 

N  List  

Pooled analyses: Tuttle 2023 
(PIONEER 6 & SUSTAIN 6); Cherney 
2016 (NCT01177813/NCT01159600 

NCT01210001/EMPA-REG RENAL) 

D'Andrea 
2020[7] 

Population: Patients with T2D (stratified data reported for 

patients with CKD + T2D) 

Intervention: SGLT2i, GLP-1 RA 

Comparator: Placebo 
Outcomes: Efficacy: MACE as a primary outcome 
Study design: RCTs 

10 ELIXA; EXSCEL; HARMONY; LEADER; 
PIONEER 6; REWIND; SUSTAIN 6; 
CANVAS; DECLARE 58; EMPA-REG 
OUTCOME 

⧫ CV: MACE 

Did not stratify results by specific 

treatment 

Guo 2025[11] Population: Patients with CKD and T2D 
Intervention: SGLT2i, GLP-1 RA, finerenone  
Comparator: Placebo 
Outcomes: NR 
Study design: RCTs  

20 CREDENCE; DELIGHT; DERIVE; 
EMPA-REG OUTCOME; EMPA-REG 
RENAL; JapicCTI-111543; MB102029; 
NCT1064414; NCT03446693; 
SCORED; SOTA-CKD3; VERTIS CV; 
VERTIS RENAL; EmpaSema; DapKid; 
UMIN000031454 
 
Pooled analyses: Yamout 2014; 
Cristian 2020; Tuttle 2022; Cherney 
2016 

⧫ Renal: Changes in eGFR from 

baseline  

⧫ Safety: AEs 

⧫ Other: Changes in HbA1c, low-

density lipoprotein (LDL), systolic 

blood pressure (SBP), diastolic 

blood pressure (DBP), body weight, 

from baseline 

Stratified results by specific treatment 
 

Kamdar 
2021[12] 

Population: Patients with CKD (stratified data reported for 
patients with CKD + T2D) 
Intervention: SGLT2i, GLP-1 RA, DPP-4 
Comparator: Placebo 
Outcomes: CV outcomes 
Study design: RCTs 

6 HARMONY; LEADER; 
CREDENCE; DAPA-CKD; EMPEROR-
Reduced; SCORED 

⧫ Renal: Changes in eGFR from 

baseline 

⧫ CV: Composite outcomes including 

CV death, fatal/non-fatal 

myocardial infarction (MI); HHF  

Did not stratify results by specific 

treatment 

Li 2022[10] Population: Patients with T2D with severe CKD 
Intervention: SGLT2i, DDP4is, GLP-1 RAs 
Comparator: Placebo 
Outcomes: Changes in HbA1c levels from baseline, 
hypoglycaemic events, renal-related AEs (consisting of KRT, AKI, 
and acute kidney failure), or death 
Study design: RCTs with parallel group design 

8 LEADER; LIRA-RENAL; NCT01394341; 
CANVAS; CREDENCE; DAPA-CKD; 
EMPA-REG OUTCOME; NCT01164501 

⧫ Renal: serious renal-related AEs or 

renal death 

⧫ Safety: AEs, all-cause mortality 

(ACM) 
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Study Name Inclusion Criteria for the Meta-analysis (PICOS) Included Trials of Relevance to the 
SLR 

Meta-Analysis Outcomes 

N  List  

Did not stratify results by specific 

treatment 

Nguyen 
2023[13] 

Population: Patients with CKD and T2D 
Intervention: SGLT2i, GLP-1 RA, non-steroidal 
mineralocorticoid receptor agonists (nsMRA) 
Comparator: Placebo 
Outcomes: follow-up of at least 24 weeks to detect potential 

benefits for CV and renal outcomes. 
Study design: RCTs 

26 ELIXA; EXSCEL; FREEDOM CVO; 
Harmony Outcomes; LEADER; 
LIRA-RENAL; PIONEER 6; SUSTAIN 6; 
CANVAS; CREDENCE; 
DAPA-CKD; DECLARE-TIMI 58; 

DELIGHT; EMPA-KIDNEY; EMPA-REG 
OUTCOME; EMPA-REG RENAL; EMPA-
REG METSU; JapicCTI-111543; 
MB102029; 
NCT01064414; NCT02836873; 
SCORED; SOTA-CKD4; TA-7284; 
VERTIS CV 
 
Pooled analysis: 2018 (NCT01159600/ 
NCT01210001/ NCT01177813/ 
NCT01164501) 

⧫ Renal: Composite renal outcomes 

⧫ CV: MACE, CV death, stroke, 

myocardial infarction (MI) and HHF 

⧫ Safety: All-cause death, stroke, MI 

and HHF 

Did not stratify results by specific 

treatment 

Yamada 
2021[14] 

Population: Patients with T2D and CKD 
Intervention: SGLT2i, GLP-1 RA 
Comparator: Placebo 
Outcomes:  

• Compared risk of composite renal outcomes (CRO) and 

MACE and showed incidence of these 

Study design: RCTs 

13 ELIXA; EXSCEL; Harmony Outcomes; 
LEADER; PIONEER 6; REWIND; 
SUSTAIN 6; CANVAS program; 
CREDENCE; DECLARE-TIMI 58; 
EMPA-REG OUTCOME; SCORED; 
VERTIS CV 

⧫ Renal: Composite of renal 

outcomes, including ESKD, a 

decline in kidney function (such as 

worsening of eGFR or increasing 

creatinine), albuminuria, and renal 

or CV death 

⧫ CV: 3-point MACE (MACE-3), 

including CV death, MI and stroke 

Did not stratify results by specific 

treatment 

Yang 
2023[15] 

Population: Patients with T2D and CKD 
Intervention: SGLT2i, GLP-1 RA, DPP4i, MRAs, endothelin 
receptor agonist (ERA), pirfenidone (PFD), pentoxifylline (PTF) 
Comparator: Placebo 
Outcomes: Included studies reported at least one of the 
following: 

12 LEADER; SUSTAIN 6; CREDENCE; 
DAPA-CKD; EMPA-REG OUTCOME; 
MB102029; NCT01064414; 
NCT03436693; SCORED; SOTA-CKD; 
VERTIS RENAL; UMIN000031454 
 

⧫ Renal: Composite renal outcomes, 

annual change in eGFR from 

baseline (least-squares mean of 

eGFR decline was best), 

discontinuation due to adverse 

events, AKI, percentage change in 

the UACR from baseline, absolute 

change in eGFR from baseline, and 
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Study Name Inclusion Criteria for the Meta-analysis (PICOS) Included Trials of Relevance to the 
SLR 

Meta-Analysis Outcomes 

N  List  

• Renal: CROs, annual change in eGFR from baseline 
(least-squares mean of eGFR decline was best), 
discontinuation due to AEs, AKI 

• CV: MACE including HHF. Additional: percentage 
change in the UACR from baseline, absolute change in 
eGFR from baseline, and AEs (including hyperkalaemia, 
volume depletion, fluid retention, urinary tract infection 
(UTI) and acute pancreatitis) 

Study design: RCTs 

AEs (including hyperkalaemia, 

volume depletion, fluid retention, 

UTI, and acute pancreatitis) 

⧫ CV: MACE including, HHF 

Did not stratify results by specific 

treatment 

Zhang 
2022[16] 

Population: Patients with CKD and T2D 
Intervention: Finerenone, SGLT2i and GLP-1 RA 
Comparator: Placebo 
Outcomes: studies that compared the risk of CV and renal 
outcomes between treatment and placebo groups 
Study design: RCTs  

14 AMPLITUDE-O; EXSCEL; Harmony 
Outcomes; LEADER; PIONEER 6; 
REWIND; SUSTAIN 6; CANVAS; 
CREDENCE; DAPA-CKD; DECLARE-
TIMI 58; EMPA-REG; SCORED; 
VERTIS CV 

⧫ Renal: renal outcomes (no further 

definition) 

⧫ CV: MACE, HHF, ACM, 

cardiovascular disease (CVD) 

Stratified results by specific treatment 

Abbreviations: ACM: all-cause mortality; AE: adverse event; AKI: acute kidney injury; CKD: chronic kidney disease; CRO: composite renal outcomes; CV: cardiovascular; CVD: cardiovascular disease; DBP: 91 
diastolic blood pressure; DDP4i: dipeptidyl peptidase-4 inhibitors; eGFR: estimated glomerular filtration rate; ERA: endothelin receptor antagonist; ESRD: end stage renal disease; GLP-1 RA: glucagon-like 92 
peptide-1 receptor agonists; HbA1c: Hemoglobin A1c; HDL: high-density lipoprotein; HHF: hospitalisation for heart failure; KRT: kidney replacement therapy; LDL: low-density lipoprotein; MA: meta-analysis; 93 
MACE: major adverse cardiovascular event; MI: myocardial infarction; MRA: mineralocorticoid receptor antagonist; NMA: network meta-analysis; NR: not reported; nsMRA: mineralocorticoid receptor antagonist; 94 
PFD: Pirfenidone; PICOs: population, intervention, comparator and outcome; PTF: Pentoxifylline; RCT: randomised controlled trial; SAEs: serious adverse events; SBP: systolic blood pressure; SGLT2i: sodium-95 
glucose co-transporter 2 inhibitor; SLR: systematic literature review; T2D: type 2 diabetes; UACR: urine albumin-to-creatinine ratio; UTI: urinary tract infection. 96 

Footnote: Interventions assessed in each trial:  97 

Trial Intervention Trial Intervention Trial Intervention 
AMPLITUDE-O Efpeglenatide (4/6 mg) CANVAS Canagliflozin (100/300 mg) JapicCTI-111543 Luseogliflozin (2.5/5 mg) 
AWARD-7 Dulaglutide (0.75/1.5 mg) CREDENCE Canagliflozin (100 mg) LANTERN Ipragliflozin (50 mg) 
ELIXA Lixisenatide (20 Î¼g) DAPA-CKD Dapagliflozin (10 mg) MB102029 Dapagliflozin (5/10 mg) 
EXSCEL Exenatide (2 mg) DAPA-HF Dapagliflozin (10 mg) NCT01064414 Canagliflozin (100/300 mg) 
FLOW Semaglutide (1 mg) DECLARE-TIMI 58 Dapagliflozin (10 mg) NCT01177813/NCT01159600 Empagliflozin (10/25 mg) 
FREEDOM CVO Exenatide (2 mg) DELIGHT Dapagliflozin (10 mg) NCT02836873 Bexagliflozin (20 mg) 
Harmony Outcomes Albiglutide (30/50 mg) DELIVER Dapagliflozin (10 mg) NCT03436693 Canagliflozin (100 mg) 
LEADER Liraglutide (1.8 mg) DERIVE Dapagliflozin (10 mg) NCT01164501 Empagliflozin 
LIRA-RENAL Liraglutide (1.8 mg) EMPA-KIDNEY Empagliflozin (10 mg) SCORED Sotagliflozin (200/400 mg) 
NCT01394341 Liraglutide EMPA-REG OUTCOME Empagliflozin (10/25 mg) SOLOIST-WHF Sotagliflozin (200/400 mg) 
PIONEER 5 Semaglutide (oral 14 mg) EMPA-REG RENAL Empagliflozin (10/25 mg) SOTA-CKD4 Sotagliflozin (200/400 mg) 
PIONEER 6 Semaglutide (oral 14 mg) EMPA-REG METSU Empagliflozin (10/25 mg) TA-7284 Canagliflozin (100 mg) 
PIONEER 6; SUSTAIN 6 Semaglutide (oral 14 mg/ sc 1 mg) EMPEROR-Preserved Empagliflozin (10 mg) VERTIS CV Ertugliflozin (5/15 mg) 
REWIND Dulaglutide (1.5 mg) EMPEROR-Reduced Empagliflozin (10 mg) VERTIS RENAL Ertugliflozin (5/15 mg) 
SUSTAIN 6 Semaglutide (sc 1 mg) EMPULSE Empagliflozin (10 mg)   

98 



 
 

Primary Research 99 

Characteristics of the 27 included primary research studies are summarised in Supplementary Table 7. There were no head-to-head RCTs 100 

comparing SGLT2is with GLP-1 RAs for kidney outcomes; available RCT data included subgroup analyses in which one agent was compared to 101 

placebo, and a subgroup received the other agent at baseline. The majority of studies were conducted in North America, specifically in the US 102 

(10/27) and Canada (1/27),[17] followed by Asia (8/27).[18-25] Other continents were underrepresented, with three studies conducted in 103 

Europe,[26-28] and none in Africa, South America, or Australasia. Additionally, four studies were conducted across multiple continents,[29-32] 104 

and one study did not specify location.[33] 105 

Supplementary Table 7. Characteristics of Included Primary Research Studies 106 

Name Study Design 

N of 
Relevance 
to the 
SLR 

Interventions Comparator  Primary Outcomes Secondary Outcomes 

North America (N=11) 

North America: US (N=10) 

Chaiyakunapruk 
2025[34] 

Retrospective 
cohort 

NR 

Combination study:  
⬧ SGLT2i + GLP-1 RA 

(newer-generation) 
or GLP-1/GIP agonist 
(tirzepatide); overlap 
of ≥120 days 

⬧ SGLT2i 

NR 

CV: Time to first ischemic 
stroke; time to first MI 
event; time to 3- and 5-
point MACE 
Other: Change in HbA1c; 
change in BMI 

Renal: Change in eGFR 

Edmonston 
2024[35] 

National 
registry/database 

16,111 

Direct comparison study: 

⬧ SGLT2i 
⬧ GLP-1 RA 

NR 

Renal: Composite kidney 
outcome of sustained 40% 
eGFR decline; incident 
ESRD; or ACM 

Renal: ESRD  
CV: HHF, either alone or in a 
composite with ACM; a MACE 
composite outcome of MI, stroke, or 
ACM; a MACE composite with the 
addition of coronary revascularisation  
Safety: AEs including diabetic 
ketoacidosis (DKA), severe 
hypoglycaemia, genital mycotic 
infection, AKI requiring 
haemodialysis, severe UTI, and 
urinary tract cancer 
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Name Study Design 

N of 
Relevance 
to the 
SLR 

Interventions Comparator  Primary Outcomes Secondary Outcomes 

EMPRISE 
2024[36] 

National 
registry/database 

283,082 
Direct comparison study: 
⬧ Empagliflozin 
⬧ GLP-1 RA 

NR 

CV: Composite CV outcome 
of MI or stroke, HHF, MACE; 
composite CV outcome of 
CV mortality or HHF 

Safety: ACM 

Fu 2023[37] 
National 
registry/database 

57,694 
Direct comparison study: 
⬧ SGLT2i 
⬧ GLP-1 RA 

NR 

Safety: AEs including DKA, 
nonvertebral fractures, 
lower limb amputations, 
genital infections, 
hypovolemia, severe 
hypoglycaemia, AKI, and 
severe UTI 

NR 

Hartsell 2024[38] 
Retrospective 
cohort 

NR 

Direct comparison study: 
⬧ Insulin glargine 
⬧ SGLT2i 
⬧ GLP-1 RA 

NR 

Renal: CKD progression 
(50% eGFR drop or eGFR 
<15 sustained over 2 
consecutive labs); ACM and 
renal/ACM composite; ESRD 
data via USRDS linkage 

NR 

Htoo 2022[39] 
National 
registry/database 

NR 

Direct comparison study: 
⬧ Empagliflozin 
⬧ Liraglutide 
⬧ Sitagliptin 

NR 

CV: Modified MACE, defined 
as a composite of MI, 
ischemic or haemorrhagic 
stroke, and ACM; HHF 
based on HF diagnosis 
recorded in the first 
diagnosis field on hospital 
discharge (HHF specific) 

CV: Individual components of the 
modified MACE and HHF diagnosis in 
any discharge position (HHF broad) 

McCormick 
2024[40] 

Retrospective 
cohort 

14,577 

Direct comparison study: 
⬧ GLP-1 RA 
⬧ SGLT2i 
⬧ DPP4 
⬧ Thiazolidinedione 

(TZD) 

NR 
CV: MACE; HHF 
Safety: ACM  

NR 
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Name Study Design 

N of 
Relevance 
to the 
SLR 

Interventions Comparator  Primary Outcomes Secondary Outcomes 

Nawaz 2024[26] 
Retrospective 
cohort 

295,798 

⬧ Direct comparison 
study: 

⬧ SGLT2i 
⬧ GLP-1 RA 

SGLT2i non-
users for the 
SGLT2i 
interventional 
regimen and 
GLP-1 RA 
non-users for 
the GLP-1 RA 
interventional 
regimen 

Safety: AEs NR 

Paik 2024[41] 
National 
registry/database 

716,406 

Direct comparison study: 
⬧ SGLT2i 
⬧ GLP-1 RA 
⬧ DDP4i 

NR 

Renal: Nephrolithiasis 
diagnosed by International 
Classification of Diseases 
codes in the inpatient or 
outpatient setting 

Renal: Nephrolithiasis  

Rhee 2024[42] 
National 
registry/database 

36,476 
Direct comparison study: 
⬧ SGLT2i 
⬧ GLP-1 RA 

NR 

CV: Time to first non-fatal 
MI or stroke in the two and 
a half years since 
medication initiation 

NR 

North America: Canada (N=1) 

Chu 2024[17] 
National 
registry/database  

306 

Combination study: 
⬧ GLP-1 RA with prior 

SGLT2i use for at 
least 90 days prior to 
initiation 

⬧ Insulin with prior 
SGLT2i use for at 
least 90 days prior to 
initiation 

NR 

Renal: Change from 
baseline in eGFR; change 
from baseline in UACR  
Other: Change from 
baseline in body weight; 
change from baseline in 
HbA1c 

Other: Change from baseline in 
HbA1c, BP, alanine aminotransferase 
(ALT), LDL, high-density lipoprotein 
(HDL), cholesterol, and triglyceride 

Asia (N=8) 

Asia: Japan (N=4) 

Kashima 2023[24] 
Retrospective 
cohort 

75 

Direct comparison study: 
⬧ SGLT2i 
⬧ SGLT2i + GLP-1 RA 
⬧ SGLT2i + alternative 

SGLT2i 

NR 
Renal: eGFR decline; 
macroalbuminuria 

NR 
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Name Study Design 

N of 
Relevance 
to the 
SLR 

Interventions Comparator  Primary Outcomes Secondary Outcomes 

RECAP 2024[19] 
Retrospective 
cohort 

438 

Sequencing study: 
⬧ GLP-1 RA, with later 

SGLT2i as add-on 
⬧ SGLT2i, with later 

GLP-1 RA as add-on 

NR 
Renal: CRO of progression 
to macroalbuminuria and/or 
a ≥50% reduction in eGFR 

Renal: Individual events of 
progression to macroalbuminuria or a 
≥50% decrease in eGFR; changes in 
the logarithmic value of albumin-to-
creatinine ratio (ACR) (ΔLnACR), 
annual change in eGFR (annual 
ΔeGFR) 
CV: Time to first MACE 
Other: Changes in body weight, 
blood pressure and HbA1c from 
baseline 

Tsuchida 
2022[20] 

Retrospective 
cohort 

125 
Combination study: 
⬧ Dulaglutide 
⬧ Non-dulaglutide 

NR 
Renal: eGFR decline for 3 
years 

Renal: Change from baseline in 
UACR, and eGFR for 3 years 
Other: Change from baseline in 
HbA1c, body weight 

Yang 2024[21] 
Prospective 
cohort 

NR 

Combination study: 
⬧ Semaglutide + 

SGLT2i 
⬧ SGLT2i 

NR 
Other: Changes in body 
composition and metabolic 
profile after 6 months  

NR 

Asia: Taiwan (N=4) 

Dong 2022[22] 
National 
registry/database 

5,770 
Direct comparison study: 
⬧ SGLT2i 
⬧ GLP-1 RA 

NR CV: MI; total stroke NR 

Hsiao 2022[23] 
National 
registry/database 

19,312 
Direct comparison study: 
⬧ SGLT2i 
⬧ GLP-1 RA  

NR 
CV: New-onset atrial 
fibrillation (AF) 

NR 

Hu 2024[18] 
National 
registry/database 

13,799 
Direct comparison study: 
⬧ SGLT2i 
⬧ GLP-1 RA 

NR 

Safety: Composite anaemia 
outcomes of incident 
anaemia events and 
initiation of anaemia 
treatments  

Safety: Individual components of 
the primary outcome 

Lee 2025[25] 
National 
registry/database 

79,047 
Direct comparison study: 
⬧ SGLT2i 
⬧ GLP-1 RA 

NR 

Renal: Progression to KRT; 
composite renal outcome of 
KRT or a 40% decline in 
eGFR to capture a broader 
range of clinically significant 
events 

Safety: Overall mortality rates 

International (N=4) 
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Name Study Design 

N of 
Relevance 
to the 
SLR 

Interventions Comparator  Primary Outcomes Secondary Outcomes 

DAPA-CKD 
2023[32] 

RCT 122 

Combination study 
(when assessing 
subgroup with GLP-1 
RA use at baseline): 

⬧ Dapagliflozin (10 mg 
once daily [QD]) 

Placebo (10 
mg QD) 

Renal: CRO of sustained 
≥50% decline in the eGFR, 
onset of ESRD, or death 
from a kidney or CV cause 

Renal: A kidney specific end point 
defined in the same way as the 
primary outcome (excluding death 
from a CV cause, a CV composite end 
point of CV death or HHF, and ACM) 

FLOW 2024[30] RCT 3,533 

Combination study (when 
assessing subgroup with 
SGLT2i use at baseline): 
⬧ Semaglutide (1 mg 

once weekly [QW] 
subcutaneously [SQ]) 

Placebo 

Renal: CRO of ≥50% 
reduction in eGFR from 
baseline sustained for at 
least 28 days of kidney 
failure or death due to 
kidney or CV causes 

Renal: Rate of loss of kidney 
function, defined as total eGFR 
decline (annual rate of change in 
eGFR) 
CV: Time to first MACE (composite of 
nonfatal MI, nonfatal stroke or CV 
death),  
Safety: Death due to any cause 

Selvarajah 
2024[31] 

RCT 247 

Combination study 
(when assessing 
subgroup with SGLT2i 
use at baseline): 

⬧ Cotadutide (100 mcg) 
⬧ Cotadutide (300 mcg) 
⬧ Cotadutide (600 mcg) 
⬧ Semaglutide 

Placebo 

Renal: Absolute/percentage 
change versus placebo in 
UACR from baseline to end 
of Week 14 

Renal: Change from baseline versus 
placebo in UACR at week 26 
Other: Change from baseline to the 
end of week 14 and week 26 in 
HbA1c; fasting glucose; time spent in 
hyperglycaemia (>10 mmol/l), target 
range (3.9–10 mmol/l), 
hypoglycaemia (<3.9 mmol/l), and 
clinically significant hypoglycaemia 
(<3.0 mmol/l) over 10 days as 
measured by continuous glucose 
monitoring; body weight; and 
proportion of patients achieving at 
least 5% and at least 10% body 
weight loss versus placebo from 
baseline to the end of Week 14 and 

Week 26 
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Name Study Design 

N of 
Relevance 
to the 
SLR 

Interventions Comparator  Primary Outcomes Secondary Outcomes 

SOUL 2025[29] RCT 1,296 

Combination study (when 
assessing subgroup with 
SGLT2i use at baseline): 
⬧ Semaglutide (3 mg 

QD PO 4 weeks, 
followed by 7 mg QD 
for 4 weeks and then 
14mg QD until the 
end of trial) 

Placebo 
CV: Time from 
randomisation to first 
occurrence of MACE  

Safety: Time to ACM; single 
components of the combined primary 
outcome, as well as changes in 
HbA1c, BP, body weight, LDL-
cholesterol, eGFR, and high-
sensitivity C-reactive protein 
(hsCRP); CV events, as well as 
selected AEs, were adjudicated by a 
central adjudication committee who 
were blinded to treatment 
assignment 

Europe (N=3) 

Europe: Denmark (N=1) 

Juliusdottir 
2023[28] 

National 
registry/database 

21,708 
⬧ SGLT2i 
⬧ GLP-1 RA 

NR 
CV outcome: Out-of-
hospital cardiac arrest 
(OHCA) 

NR 

Europe: Italy (N=1) 

DARWIN-Renal 
2024[43] 

Retrospective 
cohort 

5,701 

Direct comparison 
study: 

⬧ SGLT2i 
⬧ GLP-1 RA 

NR 

Renal outcome: Change 
from baseline in eGFR, 
according to the CKD-EPI 
equation 

Renal: Total and chronic eGFR 

decline; Changes in UACR; new-onset 
CKD; worsening in CKD class; 
sustained loss of kidney function; 
sustained doubling of serum 
creatinine; ESRD; initiation of dialysis 
Other: change from baseline in 
HbA1c; body weight and BP 

Europe: Netherlands (N=1) 
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Name Study Design 

N of 
Relevance 
to the 
SLR 

Interventions Comparator  Primary Outcomes Secondary Outcomes 

DECADE 2023[27] 
Prospective 
cohort 

16 

Direct comparison 
study: 

⬧ Dapagliflozin (10mg 
QD) 

⬧ Exenatide (2mg QW) 
⬧ Dapagliflozin (10 mg 

QD) + exenatide (2 
mg QW) 

NR 

Renal outcome: 

Percentage change from 
baseline in UACR 

Renal: Change from baseline in BP; 
extracellular volume, fractional 
lithium excretion; kidney 
haemodynamic variables as 
determined by magnetic resonance 
imaging (MRI) (renal blood flow 
[RBF], effective renal plasma flow 
[ERPF], fat fraction [FF]) and 
correlation in albuminuria response 
during treatment with dapagliflozin, 
exenatide 
and dapagliflozin-exenatide 
combination 
Safety: AEs and SAEs were reported 

Location NR (N=1) 

Rossing 2023[33] 
National 
registry/database 

4,130 

Direct comparison 
study: 

⬧ SGLT2i 
⬧ GLP-1 RA 

NR 

Other outcomes: 
Estimates of the 6-month 
absolute differences and 
changes in HbA1c and body 
weight 

Other: Proportions of patients 
achieving HbA1c <7.0% (among 
patients with baseline HbA1c =7%) 
and a body weight reduction >5% 

Abbreviations: ACM: all-cause mortality; ACR: albumin-to-creatinine ratio; AE: adverse event; AF: atrial fibrillation; AKI: acute kidney injury; ALT: alanine aminotransferase; BMI: body mass index; BP: blood 107 
pressure; CKD: chronic kidney disease; CRO: composite renal outcomes; CV: cardiovascular; DDP4i: dipeptidyl peptidase-4 inhibitors; DKA: diabetic ketoacidosis; eGFR: estimated glomerular filtration rate; ERPF: 108 
effective renal plasma flow; ESRD: end stage renal disease; FF: fat fraction; GIP: glucose-dependent insulinotropic polypeptide; GLP-1 RA: glucagon-like peptide-1 receptor agonists; HbA1c: glycated 109 
haemoglobin A1c; HDL: high density lipoprotein; HF: heart failure; HHF: Heart failure hospitalisation; hsCRP: high-sensitivity C-reactive protein; KRT: kidney replacement therapy; LDL: low density lipoprotein; 110 
MACE: major adverse cardiovascular event; MAKE: major adverse kidney event; MI: myocardial infarction; MRI: magnetic resonance imaging; NR: not reported; OHCA: out of hospital cardiac arrest; PO: orally; 111 
QD: once daily; QW: once weekly; RBF: renal blood flow; RCT: randomised controlled trial; SAEs: serious adverse events; SGLT2i: sodium–glucose cotransporter 2 inhibitor; SLR: systematic literature review; SQ: 112 
subcutaneously; T2D: type 2 diabetes; TZD: thiazolidinesdione; UACR: urine albumin-to-creatinine ratio; USRDS: United States Renal Data System; UTI: urinary tract infection. 113 

Detailed patient characteristics from the primary research studies are presented in Supplementary Table 8. Generally, studies had balanced 114 

baseline characteristics across multiple treatment arms, ensuring differences in study outcomes were attributable to the intervention rather 115 

than disparities between groups. The age of participants was reported in 24 studies (mean age: 57.8 [standard deviation (SD): 13.3][19]–72.32 116 

[SD: 7.4][37] years).[17, 19, 20, 22-25, 27-29, 31, 32, 34-37, 40, 42-45] The breakdown of the patient population by sex was reported in 23 117 

studies (proportion of male participants: 40.2–93.9%).[17-20, 22, 23, 25, 27-36, 39-43, 46] 118 
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Baseline estimated glomerular filtration rate (eGFR) values were reported in 18 articles and with averages ranging between 42 (SD: 12)[32] 119 

and 87.6 mL/min/1.73 m2 (SD: 32),[23] highlighting the heterogeneity in CKD severity across studies (Supplementary Table 8). Lee 2025 120 

reported baseline eGFR in discrete categories including 45–59; 30–44; 15–29 and <15 mL/min/1.73 m2, the only study to do so.[25] Median 121 

UACR ranged from 101.0 mg/g (interquartile range [IQR]: 38.5 to 316.5)[18] to 1069.2 mg/g (IQR: 491.6 to 2304.4),[32] similarly highlighting 122 

the wide spectrum of CKD severity, baseline albuminuria and kidney function across included studies. 123 

Weight and/or BMI (by treatment arm) was reported in 13 studies (Supplementary Table 9). Mean weight ranged from 79.2 kg (SD: 124 

17.7)[19] to 99.5 kg (SD: 22.97).[34] Mean/median BMI ranged from 27.3–39.9,[20, 35] with the majority of studies including participants with 125 

average BMI >30 kg/m2.  126 

Supplementary Table 8. Characteristics of Patients in Primary Research Studies 127 

Publication 
Name 

Cohort 
Description 

CKD Stage 
(n [%]) 

eGFR 
(mL/min/1
.73 m2) 

T2D 
Weight (kg)/ 
BMI 

Baseline CV Events* 
Comorbidities
*  

Relevant 
Background 
Therapies* 

Chaiyakunap

ruk 

2025[34] 
 

Weighted baseline 
characteristics 
(SGLT2i + GLP-1 
RA) (n=3,822) 

⬧ II: 2,406 
(62.9%) 

⬧ III: 1,278 
(33.4%) 

⬧ IV: 128 
(3.3%) 

⬧ V: 10 
(0.3%) 

65.32 (SD: 
17.50) 

100% 

⬧ Weight: 93.26 
(23.79) 

⬧ BMI: 32.06 
(6.5) 

⬧ AF: 542 (14.2%) 
⬧ MI: 376 (9.8%) 
⬧ Ischaemic stroke: 370 

(9.7%) 
⬧ Peripheral artery disease 

(PAD): 1,252 (32.8%) 
⬧ Acute coronary 

syndrome (ACS): 821 
(21.5%) 

⬧ Arrythmia: 1,226 
(32.1%) 

⬧ Other chronic heart 

disease (CHD): 1,633 
(42.7%) 

NR NR 
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Publication 
Name 

Cohort 
Description 

CKD Stage 
(n [%]) 

eGFR 
(mL/min/1
.73 m2) 

T2D 
Weight (kg)/ 
BMI 

Baseline CV Events* 
Comorbidities
*  

Relevant 
Background 
Therapies* 

Weighted baseline 
characteristics 
(SGLT2i) 
(n=12,578) 

⬧ II: 8,068 
(64.1%) 

⬧ III: 4,131 
(32.8%) 

⬧ IV: 356 
(2.8%) 

⬧ V: 23 

(0.2%) 

65.32 (SD: 
17.52) 

100% 

⬧ Weight: 92.34 
(22.55) 

⬧ BMI: 31.84 
(6.34) 

⬧ AF: 1838 (14.6%) 
⬧ MI: 1623 (12.9%) 
⬧ Ischaemic stroke: 1345 

(10.7%) 
⬧ PAD: 4,193 (33.3%) 
⬧ ACS: 2,769 (22.0%) 
⬧ Arrythmia: 4228 (33.6%) 
⬧ Other CHD: 5419 

(43.1%) 

NR NR 

Chu 

2024[17] 

After propensity 
score matching 
(PSM) (GLP-1 RA) 
(n=153) 

NR 
72.9 (SD: 
24.5) 

100% 
 
Duration 
14.6 years 

⬧ BMI: 28.9 
(4.6) 

⬧ Hypertension: 118 
(77.1%) 

NR NR 

DAPA-

CKD[32] 

Dapagliflozin (with 0 
glucose-lowering 
therapies [GLTs]) 
(n=165) 

NR 
39.4 (SD: 
11.7) 

100% 

⬧ Weight: 81.1 
(20.9) 

⬧ BMI: 29.1 
(5.8) 

⬧ CVD: 65 (39.4%) NR NR 

Dapagliflozin (with 1 
GLT) (n=702) 

NR 
42.0 (SD: 
12.0) 

100% 

⬧ Weight: 82.2 
(20.6) 

⬧ BMI: 29.9 
(6.2) 

⬧ CVD: 319 (45.4%) NR NR 

Dapagliflozin (with 2 
GLTs) (n=486) 

NR 
47.3 (SD: 
12.9) 

100% 

⬧ Weight: 84.5 
(21.1) 

⬧ BMI: 30.8 
(6.3) 

⬧ CVD: 213 (43.8%) NR NR 

Dapagliflozin (with 
≥3 GLTs) (n=92) 

NR 
49.5 (SD: 
10.8) 

100% 

⬧ Weight: 87.2 
(21.5) 

⬧ BMI: 31.3 
(5.9) 

⬧ CVD: 43 (42.2%) NR NR 

DARWIN-

Renal[43] 
 

SGLT2i (Intention-
to-treat [ITT] 
population) 
(n=5,705) 

NR 85.9 100% 
⬧ Weight: 92.2 
⬧ BMI: 32.8 

⬧ Stroke/transient 

ischaemic attack (TIA): 
67 (1.2%) 

⬧ HF: 148 (2.6%) 
⬧ Carotid atherosclerosis: 

989 (17.3%) 
⬧ Ischemic heart disease: 

620 (10.9%) 
⬧ Established CVD: 757 

(13.3%) 

⬧ Pathological 

albuminuria: 
877 (15.4% 

⬧ Diabetic 
retinopathy: 
718 (12.6%) 

⬧ Diabetic 
macular 
oedema: 95 
(1.7%)  

NR 
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Publication 
Name 

Cohort 
Description 

CKD Stage 
(n [%]) 

eGFR 
(mL/min/1
.73 m2) 

T2D 
Weight (kg)/ 
BMI 

Baseline CV Events* 
Comorbidities
*  

Relevant 
Background 
Therapies* 

GLP-1 RA (ITT 
population) 
(n=5,705) 

NR 85.8 100% 
⬧ Weight: 92.8 
⬧ BMI: 33 

⬧ Stroke/ TIA: 73 (1.3%) 
⬧ HF: 137 (2.4%) 
⬧ Carotid atherosclerosis: 

1,095 (19.2%) 
⬧ Ischemic heart disease: 

598 (10.5%) 
⬧ Established CVD: 743 

(13%) 

⬧ Pathological 
albuminuria: 
889 (15.6% 

⬧ Diabetic 
retinopathy: 
696 (12.2%) 

⬧ Diabetic 
macular 
oedema: 101 
(1.8%)  

NR  

DECADE[27] Total population 
(n=20) 

NR 
60.4 (SD: 
18.8) 

100% 
⬧ BMI: 33.2 

(4.3) 
⬧ CV events: 2 (10%) NR  NR  

Dong 

2022[22] 
 

SGLT2i (after PSM) 
(n=2,885) 

NR NR  100% NR  

⬧ MI: 90 (3.12%) 
⬧ Cerebrovascular disease: 

431 (14.94%) 
⬧ HF: 315 (10.92%) 
⬧ Ischemic heart disease: 

840 (29.12%) 
⬧ Ischemic stroke: 243 

(8.42%) 
⬧ Haemorrhagic stroke: 47 

(1.63%) 
⬧ Peripheral vascular 

disease: 133 (4.61%) 

NR NR 

GLP-1 RA (after 
PSM) (n=2,885) 

NR NR 100% NR  

⬧ MI: 88 (3.05%) 
⬧ Cerebrovascular disease: 

426 (14.77%) 
⬧ HF: 334 (11.58%) 
⬧ Ischemic heart disease: 

829 (28.73%) 
⬧ Ischemic stroke: 245 

(8.49%) 
⬧ Haemorrhagic stroke: 42 

(1.46%) 
⬧ Peripheral vascular 

disease: 144 (4.99%) 

NR  NR  



SUPPLEMENTARY MATERIALS 

Copyright © Costello Medical Consulting Ltd |   155 

Publication 
Name 

Cohort 
Description 

CKD Stage 
(n [%]) 

eGFR 
(mL/min/1
.73 m2) 

T2D 
Weight (kg)/ 
BMI 

Baseline CV Events* 
Comorbidities
*  

Relevant 
Background 
Therapies* 

Edmonston 

2024[35] 
 

GLP-1 RA initiatorsa 
(CKD subgroup; 
after PSM) 
(n=47,268) 

⬧ NR 

Mean: 80.6; 
Median: 
81.8; IQR: 
65.3–96.5 

100% 

⬧ BMI (mean): 
36.1 

⬧ BMI (median): 
34.9 

⬧ BMI (IQR): 
30.6 to 40 

⬧ Coronary artery disease 
(CAD): 19.2% 

⬧ HF: 8.5% 
NR  NR  

SGLT2i initiatorsa 

(CKD subgroup; 
after PSM) 
(n=35,004) 

⬧ NR 

Mean: 80.6; 
Median: 
81.8; IQR: 
65.4–96.3 

100% 

⬧ BMI (mean): 

39.9 
⬧ BMI (median) 

34.7;  
⬧ BMI (IQR): 

30.2 to 40.2 

⬧ CAD: 19.2% 
⬧ HF: 8.5% 

NR  NR  

EMPRISE[36

] 

GLP-1 RA (after 

PSM) (n=141,541) ⬧ NR 
83 (SD: 
23.33) 

100% NR  
⬧ CVD: 46,906 (33.1%) 
⬧ HF: 11,771: (8.3%) 

 NR NR  

Empagliflozin (after 
PSM) (n= 

141,541) 
⬧ NR 

84.5 (SD: 
22.31) 

100% NR  
⬧ CVD: 46,906 (33.1%) 
⬧ HF: 11,649 (8.2%) 

NR NR  

FLOW[30] 

Semaglutide 
(SGLT2i use at 
baseline) (n=277) 

NR 
51.7 (SD: 
15.5) 

100%  
 
⬧ T2D 

duration 
<15: 
128 
(46.2%) 

⬧ >15: 
149 
(53.8%) 

⬧ Weight: 91.3 
(20.1) 

⬧ BMI: 32.0 
(6.0) 

⬧ Prior MI or stroke: 59 
(21.3%) 

⬧ HF: 42 (15.2%) 
NR  NR  

Semaglutide (no 
SGLT2i use at 
baseline) (n=1,490) 

NR 
46.0 (SD: 
15.5) 

100%  
 
⬧ T2D 

duration 
<15: 
646 
(43.4%) 

>15: 843 
(56.6%) 

⬧ Weight 89.1 
(19.7) 

⬧ BMI: 31.9 
(6.1) 

⬧ Prior MI or stroke: 346 
(23.2%) 

⬧ HF: 300 (20.1%) 
NR  NR  
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Publication 
Name 

Cohort 
Description 

CKD Stage 
(n [%]) 

eGFR 
(mL/min/1
.73 m2) 

T2D 
Weight (kg)/ 
BMI 

Baseline CV Events* 
Comorbidities
*  

Relevant 
Background 
Therapies* 

Fu 2024[37] 
 

SGLT2i (after PSM) 
(n=27,997) 

⬧ III: 25,011 
(89.3%)  

⬧ IV: 2,986 

(10.7%) 

45 (SD: 16) 100% NR 

⬧ CVD compositec: 16,346 
(58.4%) 

⬧ HF: 6,971 (24.9%) 
⬧ Ischaemic stroke: 4,005 

(14.3%) 
⬧ Peripheral arterial 

disease: 5,159 (18.4%) 
⬧ Acute myocardial 

infarction: 1,187 (4.2%) 

⬧ Diabetic 
retinopathy: 
5,044 
(18.0%) 

⬧ Hypoglycaem
ia: 4,941 
(17.6%)  

⬧ Hypertension
: 26,949 
(96.3%) 

⬧ Hyperkalaemi
a: 1,571 
(5.6%) 

NR  

GLP-1 RA (after 
PSM) (n=27,997) 

⬧ III: 24,946 

(89.1%) 
⬧ IV: 3,051 

(10.9%) 

42 (SD:15) 100% NR 

⬧ CVD compositec: 16,216 
(57.9%) 

⬧ HF: 6,931 (24.8%) 
⬧ Ischaemic stroke: 4,004 

(14.3%) 
⬧ Peripheral arterial 

disease: 5,188 (18.5%) 
⬧ Acute myocardial 

infarction: 1,187 (4.2%) 

⬧ Diabetic 
retinopathy: 
5,033 
(18.0%) 

⬧ Hypoglycaem
ia: 4,988 

(17.8%) 
⬧ Hypertension

: 26,959 
(96.3%) 

⬧ Hyperkalaemi
a: 1,614 
(5.8%) 

NR  

Hartsell 

2024[47] 
 

GLP-1 RA 
(unweighted) 
(n=3,799) 

NR 48.8 (SD: 8) 100% NR NR NR NR 

SGLT2i 
(unweighted) 
(n=12,996) 

NR 
51.1 (SD: 
6.7) 

100% NR NR NR NR 

Hsiao 

2022[23] 
 

SGLT2i (After 
imputation and 
inverse probability 
of treatment 
weighted [IPTW]) 
(n=NR) 

NR 

83.9 (SD: 
32.8) 

100% 
 
T2D 
duration: 
6.1 

⬧ BMI: 28.3 
(5.5) 

⬧ CAD: 22.9% 
⬧ MI: 6% 
⬧ HF: 3.4% 
⬧ Ischemic stroke: 5.8% 

NR NR 
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Publication 
Name 

Cohort 
Description 

CKD Stage 
(n [%]) 

eGFR 
(mL/min/1
.73 m2) 

T2D 
Weight (kg)/ 
BMI 

Baseline CV Events* 
Comorbidities
*  

Relevant 
Background 
Therapies* 

GLP-1 RA (After 
imputation and 
IPTW) (n=NR) 

NR 

87.6 (SD: 
32) 

100% 
 
T2D 
duration: 
6.4 

⬧ BMI: 28.5 
(5.2) 

⬧ CAD: 20.4% 
⬧ MI: 4.9% 
⬧ HF: 3.9% 
⬧ Ischemic stroke: 4.9% 

NR NR 

Htoo 

2022[39] 
 

Empagliflozin (after 
PSM) (n=22,894) 

⬧ Reported 
categorically  

NR  100% NR 

⬧ HF: 3,107 (13.6%) 
⬧ Acute MI: 584 (2.6%) 
⬧  Coronary 

atherosclerosis: 8,031 
(35.1%) 

⬧ Cardiomyopathy: 1,060 
(4.6%) 

⬧ AF: 2,997 (13.1%) 
⬧ Ischemic stroke: 2,858 

(12.5%) 
⬧ Peripheral arterial 

disease: 3,219 (14.1%) 

⬧ Nephropathy: 
3,945 

(17.2%) 
⬧ Retinopathy: 

3,374 
(14.7%) 

⬧ Hypoglycaem
ia: 2,411 
(10.5%) 

⬧ Hyperglycae
mia: 11,331 
(49.5%) 

⬧ Hypertension
: 21,044 

(91.9%) 
⬧ Proteinuria: 

1,461 (6.4%)  

Concurrent 
GLP-1 RA: 
5,432 
(23.7%) 

Liraglutide (after 
PSM) (n=22,894) 

⬧ Reported 

categorica
lly 

NR 100% NR 

⬧ HF: 3,052 (13.3%) 
⬧ Acute MI: 612 (2.7%) 
⬧  Coronary 

atherosclerosis: 8,038 
(35.1%) 

⬧ Cardiomyopathy: 1,047 
(4.6%) 

⬧ AF: 3001 (13.1%) 
⬧ Ischemic stroke: 2,847 

(12.4%) 
⬧ Peripheral arterial 

disease: 3,210 (14%) 

⬧ Nephropathy: 
3,993 
(17.4%) 

⬧ Retinopathy: 
3,326 
(14.5%) 

⬧ Hypoglycaem
ia: 2,363 

(10.3%) 
⬧ Hyperglycae

mia: 11,263 
(49.2%) 

⬧ Hypertension
: 21,075 
(92.1%) 

⬧ Proteinuria: 
1,460 (6.4%) 

Concurrent 
GLP-1 RA: 
5,445 
(23.8%) 



SUPPLEMENTARY MATERIALS 

Copyright © Costello Medical Consulting Ltd |   158 

Publication 
Name 

Cohort 
Description 

CKD Stage 
(n [%]) 

eGFR 
(mL/min/1
.73 m2) 

T2D 
Weight (kg)/ 
BMI 

Baseline CV Events* 
Comorbidities
*  

Relevant 
Background 
Therapies* 

Hu 2024[18] 
 

SGLT2i (after PSM) 
(n=12,331) 

NR 
69b (53–
90.7) 

100% 
⬧ BMI: 27.6 

(IQR: 24.9 to 
30.8) 

⬧ Ischaemic heart disease: 
1,330 (10.8%) 

⬧ HF: 747 (6.1%) 
⬧ Peripheral arterial 

disease: 240 (1.9%) 
⬧ Ischaemic stroke: 756 

(6.1%) 
⬧ AF: 460 (3.7%) 

NR NR 

GLP-1 RA (after 
PSM) (n=1,468) 

NR 
69.3 (52.1–
90) 

100% 
⬧ BMI 28 (IQR: 

25.2 to 31.6) 

⬧ Ischaemic heart disease: 
129 (8.8%) 

⬧ HF: 82 (5.6%) 
⬧ Peripheral arterial 

disease: 28 (1.9%) 
⬧ Ischaemic stroke: 126 

(8.6%) 
⬧ AF: 45 (3.1%) 

NR NR 

Juliusdottir 

2023[28] 
 

SGLT2i (n=91) NR NR 

100% 
 

T2D 
duration: 
11 years 

NR 

⬧ Ischaemic heart disease: 
37 (40.66%) 

⬧ HF:27 (29.67%) 
⬧ AF: 20 (21.98%) 
⬧ Peripheral artery 

disease: 13 (14.29%) 

NR NR 

GLP-1 RA (n=246) NR NR 

100% 
 
T2D 
duration: 
12.38 
years 

NR 

⬧ Ischaemic heart disease: 
105 (42.68%) 

⬧ HF: 86 (34.96%) 
⬧ AF: 76 (30.89%) 
⬧ Peripheral artery 

disease: 34 (13.82%) 

NR NR 

Kashima 

2023[24] 
SGLT2i + GLP-1 RA 
(n=75) 

⬧ IIIa: 29 
⬧ IIIb: 28 
⬧ IV: 18 

NR 

100% 
 
T2D 
duration 
15.4 
(±10.1) 
years 

NR NR NR NR 



SUPPLEMENTARY MATERIALS 

Copyright © Costello Medical Consulting Ltd |   159 

Publication 
Name 

Cohort 
Description 

CKD Stage 
(n [%]) 

eGFR 
(mL/min/1
.73 m2) 

T2D 
Weight (kg)/ 
BMI 

Baseline CV Events* 
Comorbidities
*  

Relevant 
Background 
Therapies* 

Lee 

2025[25] 
 

SGLT2i (after PSM) 
(n=7,091) 

NR 

⬧ 45–59: 
2,633 
(37.13%) 

⬧ 30–44: 
2,621 
(36.96%) 

⬧ 15–29: 
1,526 
(21.52%) 

⬧ <15: 311 
(4.39%) 

100% NR 

⬧ Ischaemic heart disease: 
2,298 (32.41%) 

⬧ HF: 1,204 (16.98%) 
⬧ Cerebrovascular disease: 

1,390 (19.6%) 
⬧ Peripheral vascular 

disease: 424 (5.98%) 

NR NR 

GLP-1 RA (after 
PSM) (n=7,091) 

NR 

⬧ 45–59: 
2,589 
(36.51%) 

⬧ 30 –44: 
2,622 
(36.98%) 

⬧ 15–29: 
1,554 

(21.92%) 
⬧ <15: 326 

(4.6%) 

100% NR 

⬧ Ischaemic heart disease: 
2,259 (31.86%) 

⬧ HF: 1,216 (17.15%) 
⬧ Cerebrovascular disease: 

1,357 (19.14%) 
⬧ Peripheral vascular 

disease: 412 (5.81%) 

NR NR 

McCormick 

2024[40] 

All patients with 
CKD (n=14,577) 

NR NR 100% NR NR NR NR 

SGLT2i (n=1608) NR NR NR NR NR NR NR 

GLP-1 RA (n=674) NR NR NR NR NR NR NR 

Paik 

2024[41] 
 

SGLT2i (after PSM) 
(n=358,203) 

⬧ Categorical NR 100% NR 

⬧ Hypertension: 281,314 

(78.5%) 
⬧ HF: 28,501 (8.0%) 
⬧ Hyperlipidemia: 281,913 

(78.7%) 
⬧ CAD: 79,665 (22.2%) 
⬧ Cerebrovascular disease: 

35,642 (10%) 

NR NR 
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Publication 
Name 

Cohort 
Description 

CKD Stage 
(n [%]) 

eGFR 
(mL/min/1
.73 m2) 

T2D 
Weight (kg)/ 
BMI 

Baseline CV Events* 
Comorbidities
*  

Relevant 
Background 
Therapies* 

GLP-1 RA (after 
PSM) (n=358,203) 

⬧ Categorical NR 100% NR 

⬧ Hypertension: 281,286 
(78.5%) 

⬧ HF: 26,994 (7.5%) 
⬧ Hyperlipidemia: 282,451 

(78.9%) 
⬧ CAD: 75,479 (21.1%) 
⬧ Cerebrovascular disease: 

34,349 (9.6%) 

NR NR 

RECAP[19] 
 

SGLT2i (after PSM) 
(n=132) 

NR 
74.3 (SD: 
30.3) 

100% 
 
History of 
diabetes 
>10 years: 
114 
patients 

⬧ Weight: 79.2 
(17.7) 

⬧ BMI: 29.6 
(5.2) 

NR NR NR 

GLP-1 RA (after 

PSM) (n=132) 
NR 

73.2 (SD: 

27.3) 

100% 
 
History of 
diabetes 
>10 years: 
110 
patients 

⬧ Weight: 80.5 
(18.4) 

⬧ BMI: 30 (5.8) 
NR NR NR 

Rhee 

2024[42] 
 

SGLT2i (n=15,341) 

⬧ IIIa: 
7,175 

⬧ IIIb: 
1,510 

NR 100% NR 

⬧ CVD: 711 (4.6%) 
⬧ HF: 1,550 (10.1%) 
⬧ Arrhythmia: 14,842 

(96.8%) 
⬧ Cerebral vascular 

disease: 889 (5.8%) 
⬧ CAD: 3,307 (21.6) 
⬧ Hyperlipidemia: 10,174 

(66.3%) 
⬧ Hypertension: 11,792 

(76.9%) 
⬧ Peripheral vascular 

disease: 1,489 (9.7%) 

⬧ Cancer: 817 
(5.3%) 

⬧ Liver disease: 
49 (1.4%) 

NR 
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Publication 
Name 

Cohort 
Description 

CKD Stage 
(n [%]) 

eGFR 
(mL/min/1
.73 m2) 

T2D 
Weight (kg)/ 
BMI 

Baseline CV Events* 
Comorbidities
*  

Relevant 
Background 
Therapies* 

GLP-1 RA 
(n=21,135) 

⬧ IIIa: 10,231 
⬧ IIIb: 4,225 

NR 100% NR 

⬧ CVD: 1060 (5.0%) 
⬧ HF: 2823 (13.4%) 
⬧ Arrhythmia: 20,622 

(97.6%) 
⬧ Cerebral vascular 

disease: 1501 (7.1%) 
⬧ CAD: 5089 (24.1%) 
⬧ Hyperlipidemia: 14,309 

(67.7%) 
⬧ Hypertension: 16,832 

(79.6%) 
⬧ Peripheral vascular 

disease: 2,474 (11.7%) 

⬧ Cancer: 
1,244 (5.9%) 

⬧ Liver disease: 

71 (1.6%) 

NR 

Rossing 

2023[33] 
 

SGLT2i (n=NR) NR 50.2  100% ⬧ Weight: 98.7 NR NR NR 

GLP-1 RA (n=NR) NR 49.2 100% ⬧ Weight: 89.0 NR NR NR 

Selvarajah 

2024[31] 

Semaglutide (n=45) NR 
53.2 (SD: 
17.7) 

100% 
 
T2D 
duration: 
16.7 years 

⬧ Weight: 97.52 
(19.45) 

⬧ BMI: 34.41 
(6.54) 

NR 

⬧ Diabetic 
kidney 
disease 
(DKD): 44 
(97.8%) 

⬧ Retinopathy: 
13 (28.9%) 

⬧ Neuropathy: 
14 (31.1%) 

SGLT2i: 20 
(44.4%) 

Cotadutide (100 
mcg) (n=52) 

NR 
53.1 (SD: 
20.8) 

100% 
 
T2D 

duration: 
17.4 years 

⬧ Weight: 93.79 
(17.94) 

⬧ BMI: 32.15 

(5.22) 

NR 

⬧ DKD: 47 
(90.4%) 

⬧ Retinopathy: 
18 (39.1%) 

⬧ Neuropathy: 
14 (30.4%) 

NR 

Cotadutide (300 
mcg) (n=49) 

NR 
57.0 (SD: 
19.7) 

100% 
 
T2D 
duration: 
18.8 years 

⬧ Weight: 94.01 
(18.79) 

⬧ BMI: 32.26 
(5.76) 

NR 

⬧ DKD: 43 
(87.8%) 

⬧ Retinopathy: 
24 (53.3%) 

⬧ Neuropathy: 
25 (55.6%) 

NR 
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Publication 
Name 

Cohort 
Description 

CKD Stage 
(n [%]) 

eGFR 
(mL/min/1
.73 m2) 

T2D 
Weight (kg)/ 
BMI 

Baseline CV Events* 
Comorbidities
*  

Relevant 
Background 
Therapies* 

Cotadutide (600 
mcg) (n=51) 

NR 
57.9 (SD: 
16.7) 

100% 
 
T2D 
duration: 
19.5 years 

⬧ Weight: 93.69 
(22.66) 

⬧ BMI: 32.14 
(5.65) 

NR 

⬧ DKD: 47 
(92.2%) 

⬧ Retinopathy: 
26 (55.3%) 

⬧ Neuropathy: 
17 (36.2%) 

NR 

SOUL[29] 
Semaglutide 
(SGLT2i use at 
baseline) (n=1,296) 

NR 82b (63–94) 

100% 
 
T2D 
duration: 
15.4 years 

⬧ Weight: 85.6 
(IQR: 74.2–
99.5) 

⬧ BMI: 29.7 
(IQR: 26.5 to 
33.5) 

⬧ MI: 597 (46.6%) 

⬧ Coronary 
revascularisation: 836 
(64.5%) 

⬧ Stroke: 164 (12.7%) 
⬧ HF: 290 (22.4%) 
⬧ Peripheral arterial 

disease: 180 (13.9%) 

NR NR 

Tsuchida 

2022[20] 

Dulaglutide (whole 
cohort) (N=125) 

NR 
47.9 (SD: 
9.1) 

NR 

⬧ Weight: 70.2 
(13.7) 

⬧ BMI: 27.3 
(4.9) 

NR NR NR 

Dulaglutide (SGLT2i 
use at baseline) 
(n=54) 

NR 
48.8 (range 
46.3–51.3) 

100% NR NR NR NR 

 128 

Footnotes: *Only key data have been reported. aIn Edmonston 2024, patients are referred to as initiators because follow-up began the day after patients started treatment with either SGLT2i or GLP-1 RA (the 129 
index date) and continued until the earliest occurrence of one of the following: death, 12 months after their last observed prescription, 2 years after the index date, or the study end date (31/12/2021). bValues 130 
reported as median (IQR). cCardiovascular disease composite of MI stable angina, acute coronary syndrome, coronary atherosclerosis, history of coronary procedure, heart failure, ischemic stroke, and peripheral 131 
vascular disease. Abbreviations: ACS: acute coronary syndrome; AF: atrial fibrillation; BMI: body mass index; CAD: coronary artery disease; CKD: chronic kidney disease; CHD: chronic heart disease; CV: 132 
cardiovascular; CVD: cardiovascular disease; DKD: diabetic kidney disease; eGFR: estimated glomerular filtration rate; GLP-1 RA: glucagon-like peptide-1 receptor agonists; GLT: glucose lowering therapy; HF: 133 
heart failure; IQR; interquartile range; IPTW; inverse probability of treatment weighted; ITT: intention to treat; MI: myocardial infarction; NR: not reported; PAD: peripheral arterial disease; PSM; propensity 134 
score matching; SD: standard deviation; SGLT2i: sodium–glucose cotransporter 2 inhibitor; T2D: type 2 diabetes; TIA: transient ischemic attack.135 
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Supplementary Table 9. Baseline BMI in Included Primary Research Studies 136 

Study Name Subgroup Name Treatment Arm Group n Mean  SD 

Chaiyakunapruk 2025[34] 
  
  
  

Unweighted 
  

SGLT2i + GLP-1 RA 3822 33.76** 6.3 

SGLT2i 12578 31.28** 6.29 

Weighted 
  

SGLT2i + GLP-1 RA 3822 32.06** 6.5 

SGLT2i 12578 31.84** 6.34 

Chu 2024[17] 
  

After PSM 
  

GLP-1 RA 153 28.9* 4.6 

Basal insulin 153 28.8* 5.5 

DAPA-CKD[32] 

  
  
  
  
  
  
  

0 GLTs 
Dapagliflozin 165 29.1* 5.8 

Placebo 162 28.4* 5.2 

1 GLT 
Dapagliflozin 702 29.9* 6.2 

Placebo 740 30.6* 6.5 

2 GLTs 
Dapagliflozin 486 30.8* 6.3 

Placebo 457 30.7* 6.4 

≥3 GLTs 
Dapagliflozin 102 31.3** 5.9 

Placebo 92 30.3* 5.7 

DARWIN-Renal[43] 
  

ITT population 
  

SGLT2i  5705 32.8** NR 

GLP-1 RA  5705 33.0** NR 

Edmonston 2024[35] 
  

After PSM 
  

GLP-1 RA initiatorsa 47268 36.1b*** 30.6, 40.0 

SGLT2i initiatorsa 35004 39.9b*** 30.2, 40.2 

FLOW[30] 

SGLT2i use at baseline 
  

Semaglutide 1mg 277 32.0** 6.0 

Placebo 273 31.4** 6.4 

No SGLT2i use at baseline 
  

Semaglutide 1mg 1490 31.9** 6.1 

Placebo 1493 32.1** 6.6 

Hsiao 2022[23] 
  

After imputation and IPTW 
  

SGLT2i NR 28.3* 5.5 

GLP-1 RA NR 28.5* 5.2 

Hu 2024[18] 
  

After PSM 
  

SGLT2i 12331 27.6b* 24.9, 30.8 

GLP-1 RA 1468 28.0b* 25.2, 31.6 

RECAP[19] 
  

After PSM 
  

GLP-1 RA first 132 29.6* 5.2 

SGLT2i first 132 30.0* 5.8 

Selvarajah 2024[31] 
  
  
  

NR Semaglutide  45 34.41** 6.54 

NR Placebo 51 32.33** 6.05 

100 mcg Cotadutide 52 32.15** 5.22 

300 mcg Cotadutide 49 32.26** 5.76 

600 mcg Octadiene 51 32.14** 5.65 

SOUL[29] SGLT2i use at baseline Semaglutide 1296 29.70b* 26.5, 33.5 
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Study Name Subgroup Name Treatment Arm Group n Mean  SD 

No SGLT2i use at baseline Semaglutide 3529 30.5b* 27.0, 34.5 

 SGLT2i use at baseline Placebo 1300 30.0* 26.7, 34.3 

 No SGLT2i use at baseline Placebo 3525 30.4* 27.1, 34.6 

Footnotes: *Represents values ≤30, ** represents values >30 to ≤35 and *** represents values >35. aIn Edmonston 2024, patients are referred to as initiators because follow-up began the day after patients 137 
started treatment with either SGLT2i or GLP-1 RA (the index date) and continued until the earliest occurrence of one of the following: death, 12 months after their last observed prescription, 2 years after the 138 
index date, or the study end date (31/12/2021). bOnly median (IQR) reported. 139 

Abbreviations: GLP-1 RA: glucagon-like peptide-1 receptor agonist; GLT: glucose lowering therapy; IQR: interquartile range; ITT: intention-to-treat; IPTW: inverse probability of treatment weighting; mcg: 140 
micrograms; NR: not reported; PSM: propensity score matching; SGLT2i: sodium-glucose cotransporter 2 inhibitor; SD: standard deviation 141 

 142 

4. Additional Renal Efficacy Outcomes 143 

Supplementary Table 10: Summary of Definitions of Composite Renal Outcomes 144 

Study Name Comparison 
Population/Subgroup 

Summary 
Outcome Definition 

Meta-Analyses 

Apperloo 2024[9] SGLT2i, GLP-1 RA vs Placebo, GLP-1 RA CKD and T2D Composite kidney outcome of 40% or more decline in eGFR, kidney 

failure: eGFR <15 mL/min/1.73m2, chronic dialysis or kidney 

transplantation 
SGLT2i vs Placebo 

Bellos 20251[8]  SGLT2i vs Placebo CKD with/without diabetes  
 

Composite kidney outcomes (no further definition) 

GLP-1 RA vs Placebo 

SGLT2i vs GLP-1 RA 

SGLT2i vs Placebo CKD with diabetes mellitus 

GLP-1 RA vs Placebo 

SGLT2i vs GLP-1 RA 

SGLT2i vs Placebo CKD with CVD history 

GLP-1 RA vs Placebo 

SGLT2i vs GLP-1 RA 

SGLT2i vs Placebo CKD stage ≥3b 
 

GLP-1 RA vs Placebo 

SGLT2i vs GLP-1 RA 
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Study Name Comparison 
Population/Subgroup 

Summary 
Outcome Definition 

Meta-Analyses 

SGLT2i vs Placebo CKD stage ≥4 

GLP-1 RA vs Placebo 

SGLT2i vs GLP-1 RA 

SGLT2i vs Placebo CKD with macroalbuminuria 

GLP-1 RA vs Placebo 

SGLT2i vs GLP-1 RA 

SGLT2i vs Placebo Low Rob studies 

GLP-1 RA vs Placebo 

SGLT2i vs GLP-1 RA 

Li 20222[10] GLP-1 RA vs Placebo CKD and T2D Serious renal-related AEs or renal death 

SGLT2i vs Placebo 

DPP4i vs GLP-1 RA 

SGLT2i vs GLP-1 RA 

SGLT2i vs DPP4i 

Nguyen 20233[13] SGLT2i vs GLP-1 RA  

 

≥ 40% decline in eGFR, doubling of serum creatinine, ESKD (eGFR less 

than 15 ml/min per 1.73m2, haemodialysis or kidney transplantation) or 

renal death 
Placebo vs GLP-1 RA 

GLP-1 RA vs SGLT2i 

Placebo vs SGLT2i 

SGLT2i vs Placebo 

GLP-1 RA vs Placebo  

Dapagliflozin vs Placebo  

Empagliflozin vs Placebo  

Canagliflozin vs Placebo  

Liraglutide vs Placebo  
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Study Name Comparison 
Population/Subgroup 

Summary 
Outcome Definition 

Meta-Analyses 

Sotagliflozin vs Placebo  

Ertugliflozin vs Placebo  

Dulaglutide vs Placebo  

Exenatide vs Placebo  

Yamada 2021[14] SGLT2i vs Placebo CKD and T2D Renal events including ESKD, decline in kidney function (such as 

worsening of eGFR or increasing creatinine), albuminuria, and renal or 

CV death 
SGLT2i vs GLP-1 RA 

GLP-1 RA vs Placebo 

SGLT2i vs Placebo CKD and T2D; eGFR 30–44 Renal events including ESRD, decline in kidney function (such as 

worsening of eGFR or increasing creatinine), albuminuria, and renal or 

CV death  
GLP-1 RA vs Placebo 

SGLT2i vs GLP-1 RA 

SGLT2i vs Placebo CKD and T2D; eGFR 45–59 

GLP-1 RA vs Placebo 

SGLT2i vs GLP-1 RA 

Yang 20234[15] SGLT2i vs GLP-1 RA CKD and T2D Composite kidney outcomes related to kidney failure (sustained eGFR 

<15 ml/min/1.73 m2 or receiving KRT), a decline in kidney function 

(mainly for a decrease of > 50% in eGFR or doubling of the creatinine 

[equivalent to a decrease of > 57% in eGFR]), and death from renal 

causes 

SGLT2i vs Placebo 

GLP-1 RA vs Placebo 

Zhang 2022[16] SGLT2i vs Placebo Composite of a sustained decrease of at least 40% in the eGFR from 

the baseline or a doubling of the serum creatinine level, kidney failure 

(a composite of ESKD or sustained decrease in eGFR to <15 

ml/min/1.73 m2), or renal death  

GLP-1 RA vs Placebo 

GLP-1 RA vs SGLT2i  

Empagliflozin vs Dulaglutide 

Canagliflozin vs Dulaglutide 

Dapagliflozin vs Dulaglutide 

Sotagliflozin vs Dulaglutide 
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Study Name Comparison 
Population/Subgroup 

Summary 
Outcome Definition 

Meta-Analyses 

Empagliflozin vs Exenatide 

Canagliflozin vs Exenatide 

Dapagliflozin vs Exenatide 

Sotagliflozin vs Exenatide 

Empagliflozin vs Liraglutide 

Canagliflozin vs Liraglutide 

Dapagliflozin vs Liraglutide 

Sotagliflozin vs Liraglutide 

Empagliflozin vs Placebo 

Canagliflozin vs Placebo 

Dapagliflozin vs Placebo 

Sotagliflozin vs Placebo 

Primary Research Studies 

DAPA-CKD[32] Dapagliflozin vs GLP-1 RA CKD and T2D A composite of sustained >/=50% decline in the eGFR (confirmed by a 

second measurement after at least 28 days), onset of end-stage kidney 

disease (defined as maintenance dialysis for >28 days, kidney 

transplantation, or eGFR <15 mL/min/1.73 m2 confirmed by a second 

measurement after at least 28 days), or death from a kidney, or 

cardiovascular cause 

FLOW[30] Semaglutide, SGLT2i vs placebo  CKD and T2D 5-component composite kidney outcome (onset of >50% reduction in 

eGFR from baseline value, commencement of chronic dialysis, kidney 

transplantation or reduction in eGFR to <15 mL/min/1.73m2, or death 

due to kidney or CV causes) 

Semaglutide, SGLT2i vs placebo 4-component composite kidney outcome (onset of >50% reduction in 

eGFR from baseline value, commencement of chronic dialysis, kidney 

transplantation or reduction in eGFR to <15 mL/min/1.73m2) 

Semaglutide vs placebo 5-component composite kidney outcome (onset of >50% reduction in 

eGFR from baseline value, commencement of chronic dialysis, kidney 
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 145 
Footnotes: 1In all but one (CKD stage ≥4) subgroups, SGLT2is were ranked 1 out of 4. 2GLP-1 RA mean rank 2.3; SGLT2i mean rank 1.3. 3SGLT2is ranked 1 out of 3; GLP1-RAs ranked 2 out of 3. 4SGLT2i vs GLP-146 
1 RA: moderate certainty; SGLT2i vs Placebo: high certainty; GLP-1 RA vs Placebo: moderate certainty. 5CARMELINA trial: Time to first occurrence of CV death, non-fatal MI or non-fatal stroke, CREDENCE trial: 147 
ESRD, dialysis, transplantation, or sustained eGFR of <15 or a doubling of the serum creatinine level, or renal/CV death, DAPA-CKD: Composite of sustained decline in the EGFR of at least 50%, ESRD, or death 148 
from renal or CV causes, EMPORER-REDUCED: Adjudicated CV death or HHF, analysed as the time to the first event, HARMONY: First occurrence of CV death, MI or stroke, LEADER: First occurrence of death from 149 
CV causes, non-fatal MI or non-fatal stroke, SCORED: Total number of deaths from CV causes, HHF and urgent visits for HF. 150 
Abbreviations: AE: adverse event; CKD: chronic kidney disease; CV: cardiovascular; CVD: cardiovascular disease; eGFR: estimated glomerular filtration rate; ESKD: end-stage kidney disease; GLP-1 RA: 151 
glucagon-like peptide-1 receptor agonist; KRT: kidney replacement therapy; SGLT2i: sodium-glucose co-transporter-2 inhibitor; T2D: type 2 diabetes. 152 

 153 

Study Name Comparison 
Population/Subgroup 

Summary 
Outcome Definition 

Meta-Analyses 

transplantation or reduction in eGFR to <15 mL/min/1.73m2, or death 

due to kidney or CV causes) 

Semaglutide vs placebo 4-component composite kidney outcome (onset of >50% reduction in 

eGFR from baseline value, commencement of chronic dialysis, kidney 

transplantation or reduction in eGFR to <15 mL/min/1.73m2) 

RECAP[19] GLP-1 RA initiation first vs SGLT2i 

initiation first 

CKD and T2D Renal composite outcome of progression to macroalbuminuria and/or a 

≥50% reduction in eGFR 
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Supplementary Figure 1. Summary of the Mean eGFR Decline from Baseline 154 

 155 

Footnote: ORANGE denotes SGLT2is, BLUE denotes GLP-1 RAs, PURPLE denotes a combination and GREY denotes other. Kashima 2023 is not presented as the results are not clearly stratified between the 156 
cohort receiving GLP-1 RA in combination with SGLT2i and the cohort receiving SGLT2i only. In Edmonston 2024, patients are referred to as initiators because follow-up began the day after patients started 157 
treatment with either SGLT2i or GLP-1 RA (the index date) and continued until the earliest occurrence of one of the following: death, 12 months after their last observed prescription, 2 years after the index date, 158 
or the study end date (31/12/2021). 159 
Abbreviations: eGFR: estimated glomerular filtration rate; GLP-1 RA: glucagon-like peptide-1 receptor agonist; SGLT2i: sodium-glucose cotransporter 2 inhibitor. 160 
Sources: [19, 30, 35] 161 

Outcomes in Obese Individuals 162 

While no studies explicitly investigated subgroups by BMI strata, seven publications reported an average BMI >30,[19, 27, 30, 31, 34, 35, 43] 163 

with one study reporting this for some subgroups.[32] The results from these studies reflect the main body of evidence with no significant 164 

deviations. 165 

Two studies examined composite renal outcomes. The FLOW trial evaluated semaglutide versus placebo stratified by SGLT2i use, finding no 166 

additional benefit of GLP-1 RAs over SGLT2is, with similar event rates in SGLT2i users. The subgroup without SGLT2i use showed a significant 167 

benefit for GLP-1 RAs.[30] RECAP found no significant effect of therapy order on renal events.[19] Edmonston 2024 showed SGLT2is reduce 168 
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eGFR more favourably than GLP-1 RAs.[35] Other studies comparing combined versus singular therapy yielded mixed results: Chaiyakunapruk 169 

2025 reported slower eGFR decline with combination therapy,[34] while FLOW and DECADE found the opposite.[27, 30] Edmonston 2024 noted 170 

greater eGFR decline with GLP-1 RAs, whereas FLOW observed a reduced decline with semaglutide and SGLT2is. Both Selvarajah 2024 and 171 

DECADE reported reductions in UACR with combination therapy, with Selvarajah noting greater effects with higher GLP-1 RA doses.[27, 31]  172 

5. Other Efficacy Outcomes, Safety and Treatment Sequencing 173 

Composite Cardiovascular Outcomes 174 

Meta-Analyses 175 

Composite cardiovascular outcomes were reported in five MAs, all indirectly comparing SGLT2is and GLP-1 RAs.[8, 13-16] However, there was 176 

no consistent direction of benefit across these analyses. Definitions of composite cardiovascular outcomes across studies are summarised in 177 

Supplementary Table 11.  178 

Primary Research 179 

Only two studies assessed composite cardiovascular outcomes.[32, 36] EMPRISE found that empagliflozin significantly reduced the hazard ratio 180 

(HR) compared with GLP-1 RAs (HR 0.89 [95% CI 0.84 to 0.95]).[36] DAPA-CKD found that dapagliflozin significantly reduced the HR in 181 

participants not receiving GLP-1 RAs (HR 0.71 [95% CI 0.53 to 0.94]).[32]  182 
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Supplementary Table 11: Summary of Definitions of Composite Cardiovascular Outcomes 183 

Study 

Name 
Comparison Population/Subgroup Summary Outcome Definition 

Meta-Analyses 

Apperloo 

2024[9] 

SGLT2i, GLP-1 RA vs Placebo, GLP-1 RA CKD and T2D MACE (no further definition) 

SGLT2i vs Placebo 

Arshad 

2021[6] 

GLP-1 RA vs Placebo T2D and eGFR <60 mL/min/1.73m2 (CKD stage ≥3) MACE (composite outcome composed of 

CV death, MI, and stroke) 
SGLT2i vs Placebo 

Bellos 

20251[8]  

SGLT2i vs Placebo CKD with/without diabetes  
 

Composite CV outcomes (no further 

definition) 
GLP-1 RA vs Placebo 

SGLT2i vs GLP-1 RA 

SGLT2i vs Placebo CKD with diabetes mellitus 

GLP-1 RA vs Placebo 

SGLT2i vs GLP-1 RA 

SGLT2i vs Placebo CKD with CVD history 

GLP-1 RA vs Placebo 

SGLT2i vs GLP-1 RA 

SGLT2i vs Placebo CKD stage ≥3b 
 

GLP-1 RA vs Placebo 

SGLT2i vs GLP-1 RA 

SGLT2i vs Placebo CKD stage ≥4 

GLP-1 RA vs Placebo 

SGLT2i vs GLP-1 RA 

SGLT2i vs Placebo CKD with macroalbuminuria 

GLP-1 RA vs Placebo 

SGLT2i vs GLP-1 RA 

SGLT2i vs Placebo Low Rob studies 
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Study 

Name 
Comparison Population/Subgroup Summary Outcome Definition 

Meta-Analyses 

GLP-1 RA vs Placebo 

SGLT2i vs GLP-1 RA 

Nguyen 

20233[13] 

SGLT2i vs GLP-1 RA CKD and T2D 
 

Composite outcome of CV death, non-fatal 

MI or non-fatal stroke 

 
Placebo vs GLP-1 RA 

GLP-1 RA vs SGLT2i 

Placebo vs SGLT2i 

SGLT2i vs Placebo 

GLP-1 RA vs Placebo  

Liraglutide vs Placebo  

Canagliflozin vs Placebo  

Oral semaglutide vs Placebo  

Sotagliflozin vs Placebo  

Semaglutide vs Placebo  

Empagliflozin vs Placebo  

Dapagliflozin vs Placebo  

Albiglutide vs Placebo  

Lixsenatide vs Placebo  

Exenatide vs Placebo  

Ertugliflozin vs Placebo  

Bexagliflozin vs Placebo  

Yamada 

2021[14] 

SGLT2i vs Placebo CKD and T2D MACE (no further definition) 

 SGLT2i vs GLP-1 RA 

GLP-1 RA vs Placebo 
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Study 

Name 
Comparison Population/Subgroup Summary Outcome Definition 

Meta-Analyses 

SGLT2i vs Placebo CKD and T2D; eGFR 30–44 MACE-3 (no further definition) 

GLP-1 RA vs Placebo 

SGLT2i vs GLP-1 RA 

SGLT2i vs Placebo CKD and T2D; eGFR 45–59 

GLP-1 RA vs Placebo 

SGLT2i  vs GLP-1 RA 

Yang 

20234[15] 

SGLT2i vs GLP-1 RA CKD and T2D MACE (death from CV causes, nonfatal MI, 

or nonfatal stroke) 
SGLT2i vs Placebo 

GLP-1 RA vs Placebo 

Zhang 

2022[16] 

SGLT2i vs Placebo T2D and (or) CKD MACE (composite of CVD, nonfatal MI, or 

nonfatal stroke) 
GLP-1 RA vs Placebo 

GLP-1 RA vs SGLT2i  

Empagliflozin vs Albiglutide MACE (composite of CVD, nonfatal MI, or 

nonfatal stroke) 
Canagliflozin vs Albiglutide 

Dapagliflozin vs Albiglutide 

Ertugliflozin vs Albiglutide 

Sotagliflozin vs Albiglutide 

Empagliflozin vs Exenatide 

Canagliflozin vs Exenatide 

Dapagliflozin vs Exenatide 
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Study 

Name 
Comparison Population/Subgroup Summary Outcome Definition 

Meta-Analyses 

Ertugliflozin vs Exenatide 

Sotagliflozin vs Exenatide 

Empagliflozin vs Semaglutide 

Canagliflozin vs Semaglutide 

Dapagliflozin vs Semaglutide 

Ertugliflozin vs Semaglutide 

Sotagliflozin vs Semaglutide 

Empagliflozin vs Liraglutide 

Canagliflozin vs Liraglutide 

Dapagliflozin vs Liraglutide 

Ertugliflozin vs Liraglutide 

Sotagliflozin vs Liraglutide 

Empagliflozin vs Efpeglenatide 

Canagliflozin vs Efpeglenatide 

Dapagliflozin vs Efpeglenatide 

Ertugliflozin vs Efpeglenatide 

Sotagliflozin vs Efpeglenatide 

Empagliflozin vs Placebo 

Canagliflozin vs Placebo 

Dapagliflozin vs Placebo 

Ertugliflozin vs Placebo 

Sotagliflozin vs Placebo 

Kamdar 

2021[12] 
 

SGLT2i vs Placebo CKD 
 

Primary composite outcome5 

 
GLP-1 RA vs Placebo 
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Study 

Name 
Comparison Population/Subgroup Summary Outcome Definition 

Meta-Analyses 

DAPA-

CKD[32] 

Dapagliflozin vs GLP-1 RA CKD and T2D A composite of hospitalisations for heart 

failure and cardiovascular mortality, and 

all-cause mortality 

EMRPRISE[3

6] 

Empagliflozin vs GLP-1 RA CKD and T2D Composite of primary outcomes of 

hospitalisation for MI, stroke or HF 

Composite outcome of MI or stroke, and 

ESKD 

Footnotes: 1In all but one (CKD stage ≥4) subgroups, SGLT2is were ranked 1 out of 4. 2GLP-1 RA mean rank 2.3; SGLT2i mean rank 1.3. 3SGLT2is ranked 1 out of 3; GLP1-RAs ranked 2 out of 3. 4SGLT2i vs GLP-184 
1 RA: moderate certainty; SGLT2i vs Placebo: high certainty; GLP-1 RA vs Placebo: moderate certainty. 5CARMELINA trial: Time to first occurrence of CV death, non-fatal MI or non-fatal stroke, CREDENCE trial: 185 
ESRD, dialysis, transplantation, or sustained eGFR of <15 or a doubling of the serum creatinine level, or renal/CV death, DAPA-CKD: Composite of sustained decline in the EGFR of at least 50%, ESRD, or death 186 
from renal or CV causes, EMPORER-REDUCED: Adjudicated CV death or HHF, analysed as the time to the first event, HARMONY: First occurrence of CV death, MI or stroke, LEADER: First occurrence of death from 187 
CV causes, non-fatal MI or non-fatal stroke, SCORED: Total number of deaths from CV causes, HHF and urgent visits for HF. 188 
Abbreviations: CKD: chronic kidney disease; CV: cardiovascular; CVD: cardiovascular disease; eGFR: estimated glomerular filtration rate; GLP-1 RA: glucagon-like peptide-1 receptor agonist; HF: heart failure; 189 
MACE: major adverse cardiovascular event; MI: myocardial infarction; SGLT2i: sodium-glucose co-transporter-2 inhibitor; T2D: type 2 diabetes. 190 

Cardiovascular Efficacy Outcomes 191 

Meta-Analyses 192 

Six MAs assessed cardiovascular outcomes and blood pressure.[9, 11-13, 15, 16] Hospitalisation for heart failure (HHF) was the most frequently 193 

reported cardiovascular-related endpoint. Of four MAs reporting HHF, three favoured SGLT2is confirming their consistent benefit in HF 194 

prevention, whereas GLP-1 RAs demonstrated a limited effect for this outcome.[9, 12, 13, 15]  195 

One MA assessed stroke and myocardial infarction (MI); the risk ratio (RR) indicated no significant difference between SGLT2is and GLP-1 196 

RAs.[13]    197 

Primary Research 198 
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Seven primary research studies assessed cardiovascular outcomes.[22, 28, 30, 35, 36, 39, 40] Five studies assessed a HF-related outcome, 199 

predominantly HHF, all comparing an SGLT2i cohort with a GLP-1 RA cohort. [22, 35, 36, 39, 40]  In four out of five studies the HR or RR for 200 

HHF favoured SGLT2is relative to GLP-1 RAs.[22, 36, 39, 40]  201 

Two primary studies assessed the HRs for MI, with both reporting HRs that numerically favoured GLP-1 RAs.[22, 30] However, the same studies 202 

also assessed the HRs for stroke, with both numerically favouring SGLT2is,[22, 30] highlighting a lack of clear benefit for either agent across 203 

atherosclerotic (MI and stroke) endpoints.  204 

Outcomes in Obese Individuals 205 

Of the seven primary research studies reporting populations with BMI >30 kg/m2, only Edmonston 2024 and FLOW assessed CV outcomes. 206 

Edmonston found no difference in heart failure hospitalizations between therapies.[35] FLOW reported that semaglutide added to SGLT2is 207 

improved MI incidence, while stroke rates decreased in the SGLT2i-only group.[30] 208 

Other Efficacy Outcomes 209 

Three meta-analyses reported other efficacy outcomes, including hypoglycaemia, changes in glycated haemoglobin A1c (HbA1c), changes in 210 

low-density lipoprotein (LDL) cholesterol, changes in blood pressure and changes in body weight.[9-11] Two studies indirectly compared 211 

SGLT2is with GLP-1 RAs, with no significant differences between treatment classes being reported for any outcomes.[9, 11] However, SGLT2is 212 

had preferential glucose- and weight-lowering functions, while GLP-1 RAs had preferential LDL-C- and blood glucose-lowering.[11] In the 213 

remaining MA, both SGLT2is and GLP-1 RAs generally demonstrated beneficial effects compared to placebo across the outcomes.[10]  214 

Seven primary studies reported at least one other efficacy outcome, including changes in blood glucose from baseline, change in body weight 215 

from baseline and change in BMI.[17-19, 21, 27, 29, 33] Five primary research studies reported changes in HbA1c from baseline[17, 19, 21, 29, 216 

33] and five reported changes in body weight from baseline;[17, 19, 27, 29, 33] differences between treatment arms for either outcome were 217 

generally not statistically significant. 218 
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Two primary research studies reported changes in BMI.[17, 29] In one study, the addition of a GLP-1 RA to SGLT2is resulted in significant 219 

reductions to BMI compared to cohorts receiving SGLT2is only.[17] However, in the other study, whilst semaglutide significantly reduced BMI 220 

compared with placebo, this was not affected by SGT2i use at baseline.[29] 221 

 Safety 222 

Meta-Analyses 223 

In total, 10 out of 11 MAs reported at least one safety outcome (Supplementary Table 12). Significant differences were assessed in four MAs, 224 

and one study, Bellos 2025, reported no significant differences in the risk of serious adverse events (SAEs), discontinuation due to AEs or acute 225 

kidney injury (AKI) between SGLT2is and GLP-1 RAs.[8] Other meta-analyses did not directly compare SGLT2is and GLP-1 RAs in the context of 226 

safety outcomes.[12, 14, 16] 227 

Supplementary Table 12: Heat Map of Adverse Events Reported in Meta-Analyses 228 

Study 

Name 
Intervention Comparator 

Effect estimate (95% CI) 

Mortality from CV 
Outcomes 

AKI Hypoglycaemia UTI 

Apperloo 
2024[9] 

SGLT2i GLP-1 RA NR NR HR: 1.68 (1.07–2.63)*** NR 

SGLT2i Placebo NR NR HR: 0.90 (0.81–1.00)* NR 

Bellos 
2025[8] 

SGLT2i Placebo NR RR: 0.87 (0.77–0.91)* NR NR 

GLP-1 RA Placebo NR RR: 0.95 (0.79–1.14)* NR NR 

SGLT2i GLP-1 RA NR RR: 0.88 (0.72–1.07)* NR NR 

Guo 
2025[11] 

Canagliflozin Placebo NR NR NR OR: 0.89 (0.80–0.99)* 

Placebo Luseogliflozin NR NR NR OR: 0.26 (0.01–5.17)* 

Placebo Ertugliflozin NR NR NR OR: 0.98 (0.80–1.19) * 

Placebo Empagliflozin NR NR NR OR: 1.00 (0.92–1.09)*** 

Placebo Dapagliflozin NR NR OR: 1.13 (1.01–1.27)** OR: 1.07 (0.60–1.92)** 

Sotagliflozin Semaglutide NR NR NR OR: 0.20 (0.01–4.25)* 

Sotagliflozin Placebo NR NR NR OR: 1.04 (0.93–1.17)** 

Semaglutide Placebo 
NR NR NR OR: 5.35 (0.25–

116.29)*** 

Semaglutide Luseogliflozin NR NR NR OR: 1.40 (0.02–101.84)** 

Semaglutide Ertugliflozin 
NR NR NR OR: 5.23 (0.24–

114.37)*** 

Semaglutide Empagliflozin 
NR NR NR OR: 5.36 (0.25–116.67) 

*** 
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Study 
Name 

Intervention Comparator 

Effect estimate (95% CI) 

Mortality from CV 
Outcomes 

AKI Hypoglycaemia UTI 

Semaglutide Dapagliflozin 
NR NR NR OR: 5.72 (0.25–131.35) 

*** 

Semaglutide Canagliflozin 
NR NR NR OR: 4.78 (0.22–104.17) 

*** 

Luseogliflozin Exenatide NR NR OR: 0.65 (0.12–3.45)* NR 

Luseogliflozin Semaglutide NR NR OR: 0.94 (0.05–18.16)* NR 

Luseogliflozin Placebo NR NR OR: 1.96 (0.38–10.11)*** NR 

Luseogliflozin Liraglutide NR NR OR: 0.32 (0.04–2.32)* NR 

Exenatide Dapagliflozin NR NR OR: 1.02 (0.63–1.67)** NR 

Exenatide Empagliflozin NR NR OR: 0.88 (0.67–1.16)* NR 

Exenatide Canagliflozin NR NR OR: 0.84 (0.62–1.13)* NR 

Exenatide Ertugliflozin NR NR OR: 0.83 (0.61–1.13)* NR 

Exenatide Bexagliflozin NR NR OR: 0.77 (0.43–1.38)* NR 

Exenatide Sotagliflozin NR NR OR: 1.27 (0.94–1.70)** NR 

Exenatide Placebo NR NR OR: 1.28 (0.99–1.66)** NR 

Dapagliflozin Semaglutide NR NR OR: 0.63 (0.05–7.65)* NR 

Dapagliflozin Placebo NR NR OR: 1.31 (0.87–1.98)** NR 

Dapagliflozin Liraglutide NR NR OR : 2.09 (0.64–6.85)*** NR 

Semaglutide Empagliflozin NR NR OR: 0.55 (0.05–6.39)* NR 

Semaglutide Canagliflozin NR NR OR: 0.52 (0.04–6.06)* NR 

Semaglutide Ertugliflozin NR NR OR: 0.51 (0.04–6.03)* NR 

Semaglutide Bexagliflozin NR NR OR: 0.47 (0.04–5.86)* NR 

Semaglutide Sotagliflozin NR NR OR: 2.05 (0.17–24.05)*** NR 

Semaglutide Placebo NR NR OR: 0.48 (0.04–5.64)* NR 

Empagliflozin Liraglutide NR NR OR: 1.80 (0.59–5.51)*** NR 

Canagliflozin Placebo NR NR OR: 1.07 (0.93–1.24)** NR 

Canagliflozin Liraglutide NR NR OR: 1.71 (0.56–5.24)** NR 

Ertugliflozin Placebo NR NR OR: 1.06 (0.91–1.25)** NR 

Ertugliflozin Liraglutide NR NR OR: 1.70 (0.55–5.22)** NR 

Bexagliflozin Placebo NR NR OR: 0.98 (0.58–1.66)* NR 

Bexagliflozin Liraglutide NR NR OR: 1.57 (0.46–5.37)** NR 

Sotagliflozin Placebo NR NR OR: 0.99 (0.87–1.13)* NR 

Sotagliflozin Liraglutide NR NR OR: 0.62 (0.20–1.90)* NR 

Placebo Liraglutide NR NR OR: 0.63 (0.21–1.90)* NR 

Placebo Exenatide NR OR: 0.81 (0.08–7.81)* NR NR 

Placebo Ertugliflozin NR OR: 1.20 (0.87–1.65)** NR NR 

Placebo Canagliflozin NR OR: 1.14 (0.97–1.35)** NR NR 

Placebo Bexagliflozin NR OR: 0.75 (0.25–2.21)* NR NR 

Exenatide Ertugliflozin NR OR: 1.48 (0.15–14.57)** NR NR 
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Study 
Name 

Intervention Comparator 

Effect estimate (95% CI) 

Mortality from CV 
Outcomes 

AKI Hypoglycaemia UTI 

Exenatide Canagliflozin NR OR: 1.41 (0.15–13.7)** NR NR 

Exenatide Bexagliflozin NR OR: 0.93 (0.08–11.41)* NR NR 

Kamdar 
2021[12] 

SGLT2i Placebo RR: 0.82 (0.64–1.05)* NR NR NR 

GLP-1 RA Placebo RR: 0.82 (0.73–0.92)* NR NR NR 

Li 2022[10] 

GLP-1 RA Placebo NR NR OR: 4.20 (0.69–25.67)*** NR 

SGLT2i Placebo NR NR OR: 1.16 (0.66–2.02)**  NR 

SGLT2i GLP-1 RA NR NR OR: 0.28 (0.04–1.83)* NR 

Yang 
2023[15] 

SGLT2i GLP-1 RA NR RR: 1.02 (0.76–1.37)** NR NR 

SGLT2i Placebo NR RR: 0.89 (0.75–1.07)* NR NR 

GLP-1 RA Placebo NR RR: 0.87 (0.69–1.09)* NR NR 
Footnote: * represents values ≤1; ** represents values >1 to ≤1.75; *** represents values >1.75. 229 
Abbreviations: AKI: acute kidney injury; CI: confidence interval; CV: cardiovascular; GLP-1 RA: Glucagon-like peptide-1 receptor agonist; HR: hazard ratio; NR: not reported; OR: odds ratio; RR: risk ratio; 230 
SGLT2i: sodium-glucose cotransporter 2 inhibitor; UTI: urinary tract infection 231 
 232 

Primary Research 233 

Nineteen of 27 primary studies reported at least one safety outcome (frequently reported AEs are presented in Supplementary Table 13). 234 

The FLOW trial was the only study to report all-cause mortality rate.[30] A numerical difference was observed between subgroups receiving 235 

semaglutide with versus without SGLT2i use at baseline (mortality rate 6.5% with baseline SGLT2i versus 14% without), p interaction=0.901. 236 

However, this finding should be interpreted with caution, given the lack of statistical significance, the limited subgroup size and the exploratory 237 

nature of the subgroup analysis. 238 

Two studies documented serious AEs.[30, 32] In the FLOW trial, the rate of serious AEs in participants treated with semaglutide was similar 239 

between participants with and without baseline SGLT2i use, 48.4% versus 49.9%, respectively.[30] Similarly, when stratified by GLP-1 RA use at 240 

baseline, the DAPA-CKD trial reported comparable rates of serious AEs following dapagliflozin treatment: 30.2% for participants with baseline 241 

GLP-1 RA use, and 29.4% for those without baseline GLP1-RA use.[32]  242 

Supplementary Table 13: Frequently Reported Adverse Events in Primary Research Studies 243 



SUPPLEMENTARY MATERIALS 

Copyright © Costello Medical Consulting Ltd |   180 

Study Name Intervention 
Mortality from 
CV Outcomes 

Overall 
Serious AEs 

AKI 
Hypoglycaemi

a 
UTI 

Kidney Replacement Therapy (KRT; 
Dialysis/ Transplantation) 

DAPA-
CKD[32] 

Dapagliflozin (with GLP-1 
RA use at baseline) 

NR 19 (30.2%) NR NR NR NR 

Dapagliflozin (without GLP-
1 RA use at baseline) 

NR 614 (29.4%) NR 14 (0.7%) NR NR 

Edmonston 
2024[35] 

SGLT2i initiatorsa NR NR 
Reference 
group 

Reference group 
Reference 
group 

Dialysis 
Incidence rate: 6.42 
Reference group for HR 
Transplantation 
Incidence rate: 0 

GLP-1 RA initiatorsa NR NR 
HR: 0.85 
(0.38–1.91) 

HR: 0.87 (0.63–
1.21) 

HR: 0.93 
(0.29–2.94) 

Dialysis 
Incidence rate: 8.66 
HR: 0.71 (95% CI: 0.43–1.17) 
Transplantation 
Incidence rate: 0.11 

FLOW[30] 

Semaglutide (with SGLT2i 
use at baseline) 

9 (3.2%); HR: 
0.68 (0.28–1.57) 
(Reference group: 
placebo with 
SGLT2i use at 
baseline) 

48.40% NR NR NR 

Dialysis 
12 (4.3%) 
HR: 0.98 (95% CI: 0.43–2.20) 
Reference group: placebo with SGLT2i use at 
baseline 

Semaglutide (without 
SGLT2i use at baseline) 

114 (7.7%) HR: 
0.71 (0.56–0.91) 
(Reference group: 
placebo without 
SGLT2i use at 
baseline) 

49.9% NR NR NR 

Dialysis 
75 (5%) 
HR: 0.82 (95% CI: 0.60–1.12) 
Reference group: placebo without SGLT2i use at 
baseline 

Fu 2023[37] 

SGLT2i (after PSM) NR NR NR 
HR: 1.08 (0.92–
1.26) 

325 eventsb NR 

GLP-1 RA (after PSM) NR NR NR Reference group 322 eventsb NR 

Hartsell 
2024[38] 

SGLT2i NR NR NR 
HR: 0.67 (0.54–

0.83) 
NR NR 

GLP-1 RA NR NR NR 
HR: 1 
(Reference 
group) 

NR NR 

Lee 2025[25] 
SGLT2i Matched group 
(ITT) 

NR NR NR NR NR 

Dialysis 
1 year (n=31): HR:1.72 (95% CI:1.11–2.68) 
2 year (n=94): HR: 1.73 (95% CI: 1.34–2.23) 
3 year (n=174): HR: 1.48 (95% CI: 1.22–1.79) 
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Study Name Intervention 
Mortality from 
CV Outcomes 

Overall 
Serious AEs 

AKI 
Hypoglycaemi

a 
UTI 

Kidney Replacement Therapy (KRT; 
Dialysis/ Transplantation) 

Reference group for all HRs was GLP-1 RA 
Matched group (ITT) 

SGLT2i Matched group 
(Full time analysis) 

NR NR NR NR NR 

Dialysis 
N=261 HR: 1.39 (95% CI: 1.19–1.63) 
Reference group was GLP-1 RA Matched group 
(Full time analysis) 

GLP-1 RA Matched group 
(ITT) 

NR NR NR NR NR 

Dialysis 
1 year (n=54) 
2 year (n=165) 
3 year (n=262) 
Reference group for SGLT2i Matched group 
(ITT) 

GLP-1 RA eGFR 45–59 
mL/min/1.73 m2 matched 
group (ITT) 

NR NR NR NR NR 

Dialysis 
1 year (n=363) 
2 year: HR:0.49 (95% CI: 0.15–1.63) 
3 year: HR: 1.10 (95% CI: 0.55–2.21) 
Reference group was SGLT2i matched group 

GLP-1 RA eGFR 45–59 
mL/min/1.73 m2 matched 
group (Full time analysis) 

NR NR NR NR NR 
Dialysis 
HR: 1.24 (95% CI: 0.77–1.98) 
Reference group was SGLT2i matched group 

GLP-1 RA eGFR <45 
mL/min/1.73 m2 matched 
group (ITT) 

NR NR NR NR NR 

Dialysis 
1 year: HR:1.93 (95% CI: 1.19–3.13) 
2 year: HR:1.92 (95% CI: 1.46–2.53) 
3 year: HR: 1.60 (95% CI:1.30–1.97) 
Reference group was SGLT2i matched group 

GLP-1 RA eGFR <45 
mL/min/1.73 m2 matched 
group (Full time analysis) 

NR NR NR NR NR 
Dialysis 
HR: 1.56 (95% CI: 1.31–1.86) 
Reference group was SGLT2i matched group 

GLP-1 RA UACR <300 
mg/g matched group (ITT) 

NR NR NR NR NR 

Dialysis 

2 year: HR:1.96 (95% CI: 0.36–10.72) 
3 year: HR: 0.97 (95% CI:0.37–2.59) 
Reference group was SGLT2i matched group 

GLP-1 RA UACR <300 
mg/g matched group (Full 
time analysis) 

NR NR NR NR NR 
Dialysis 
HR: 1.09 (95% CI: 0.44 to 2.68) 
Reference group was SGLT2i matched group 

GLP-1 RA UACR ≥300 
mg/g matched group (ITT) 

NR NR NR NR NR 
Dialysis 
1 year: HR:2.67 (95% CI: 1.24–5.75) 
2 year: HR:1.70 (95% CI: 1.14–2.53) 
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Study Name Intervention 
Mortality from 
CV Outcomes 

Overall 
Serious AEs 

AKI 
Hypoglycaemi

a 
UTI 

Kidney Replacement Therapy (KRT; 
Dialysis/ Transplantation) 

3 year: HR: 1.43 (95% CI:1.04–1.95) 
Reference group was SGLT2i matched group 

GLP-1 RA UACR ≥300 
mg/g matched group (Full 
time analysis) 

NR NR NR NR NR 
Dialysis 
HR: 1.33 (95% CI: 1.03–1.71) 
Reference group was SGLT2i matched group 

Nawaz 
2024[26] 

GLP-1 RA NR NR NR RR: 1.10 
14,385/343,9
91 

NR 

SGLT2i NR NR NR RR: 1.08 
10,062/266,0
94 

NR 

Footnote: Green: HR≤1 and 95% CIs do not cross 1. aIn Edmonston 2024, patients are referred to as initiators because follow-up began the day after patients started treatment with either SGLT2i or GLP-1 RA 244 
(the index date) and continued until the earliest occurrence of one of the following: death, 12 months after their last observed prescription, 2 years after the index date, or the study end date (31/12/2021); 245 
bEvents of severe UTI. 246 
Abbreviations: AE: adverse event; AKI: acute kidney injury; CI: confidence interval; CV: cardiovascular; eGFR: estimated glomerular filtration rate; GLP-1 RA: Glucagon-like peptide-1 receptor agonist; HR: 247 
hazard ratio; ITT: intention to treat; KRT: kidney replacement therapy; NR: not reported; PSM: propensity score matching; RR: risk ratio; SGLT2i: Sodium-glucose cotransporter 2 inhibitor; UACR: urine albumin 248 
creatinine ratio; UTI: urinary tract infection. 249 

 250 

Treatment Sequencing and Preferences 251 

No MAs reported outcomes related to treatment sequencing. One primary research study discussed the relative positioning of therapies with 252 

respect to efficacy.[19]  253 

In the RECAP trial, the incidence of kidney composite outcomes did not differ significantly between the two groups (SGLT2i first or GLP-1 RA 254 

first).[19] A ‘win ratio’ was calculated as a separate prespecified outcome. It included the components of the composite kidney outcome while 255 

accounting for prespecified clinical priorities. All participants in each group competed in the order of the outcome weights and the number of 256 

‘wins’ was counted. The ‘win ratio’ of the GLP-1 RA first group was significant, however, the authors stated that this result should be interpreted 257 

with caution as the better kidney outcomes in the GLP-1 RA-first group may have been attributable to the addition of an SGLT2i, and larger 258 

prospective studies are needed. 259 
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Supplementary Table 14. Summary of Treatment Preferences in Meta-Analyses 260 

Study 

Name 

Discussion Related to Best Therapy Discussion Related to 

Combination of GLP-1 

and SGLT2i 

Discussion Related to mechanism of 

action (MoA) 

Author Conclusion(s) 

Apper

loo 

2024[

9] 

⬧ Effect of SGLT2i on major adverse CV 

events and HHF or CV death was 

consistent in participants receiving and 

not receiving a GLP-1 RA at baseline 

⬧ SGLT2i reduced the risk of CKD 

progression in participants receiving 

and not receiving GLP-1 RAs 

⬧ Findings suggest 

independent effects of 

these evidence-based 

therapies and support 

clinical practice 

guidelines 

recommending the use 

of both these agents to 

optimise CV and kidney 

outcomes 

⬧ CV and kidney protective effects of SGLT2i 

and GLP-1 RAs likely explained through 

distinct MoAs. Both reduce cardiometabolic 

risk factors, although effects of GLP-1 RAs 

on glycaemia and bodyweight are 

substantially greater than those of SGLT2i. 

Effects are unlikely to fully explain the 

magnitude of benefit observed on the 

clinical outcomes for either class 

⬧ SGLT2is reduce measures of glomerular 

pressure, which might contribute to their 

kidney protective effects, effects on tubular 

energy expenditure, nutrient deprivation 

signalling, autophagy, and inflammation 

are also likely to be important 

⬧ GLP-1 RAs stabilise atherosclerotic plaques, 

and suppress pro-inflammatory and pro-

fibrotic pathways, with the latter potentially 

contributing to kidney benefits  

⬧ Thus, these two classes of agents have 

distinct domains, clinically and biologically, 

such that the beneficial CV and kidney 

effects are likely to be complementary 

⬧ No clear and separate benefits of SGLT2i 

on kidney endpoints. A dedicated clinical 

trial outcome looking at the additive 

benefits of combination therapy for both 

drugs is needed 

Arsha

d 

2021[

6] 

⬧ For patients with T2D and CKD, the 

results conclude SGLT2is afford 

protection from MACEs, although 

fragility index studies suggest this 

statistically significant outcome can be 

altered with event reclassification of 

only 12 study participants  

⬧ No statistically significant benefit is 

observed with the use of GLP-1 

analogues in patients with an eGFR 

<60 ml/min per 1.73 m2 

⬧ NR 

⬧ The mechanisms for SGLT2is providing CV 

protection remain a source of speculation  

⬧ One hypothesis is that the CV protection is 

primarily driven by the attenuation of 

adverse outcomes related to HF 

⬧ The data in this publication suggests 

that only SGLT2is have a clinical 

evidence base for the prevention of 

major adverse cardiovascular outcomes 

for individuals with an eGFR <60 ml/min 

per 1.73 m2 
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Study 

Name 

Discussion Related to Best Therapy Discussion Related to 

Combination of GLP-1 

and SGLT2i 

Discussion Related to mechanism of 

action (MoA) 

Author Conclusion(s) 

Bellos 

2025[

8] 

⬧ Study included a multicriteria decision 

analysis as tool to guide optimal 

treatment selection, balancing efficacy 

and safety  

⬧ SGLT2i therapy emerged as the 

intervention of choice in all scenarios  

⬧ Finding was stable in majority of 

subgroups, as SGLT2i was suggested 

to represent the best interventions 

among patients with diabetes mellitus, 

history of CV disease, eGFR <45 

mL/min/1.73 m2, and UACR >300 

mg/g  

⬧ A similar effect in studies at low risk of 

bias, designed to randomise 

exclusively CKD patients 

⬧ SGLT2i may exert 

beneficial CV and kidney 

effects irrespective of 

baseline GLP-1 RA 

therapy  

⬧ A similar outcome has 

been proposed for GLP-

1 RAs, as its 

administration is linked 

to favourable outcomes 

regardless of baseline 

SGLT2i intake 

⬧ On the other hand, 

observational studies 

have pointed towards a 

potential synergistic 

effect of SGLT2i and 

GLP-1 RAs since their 

combination has shown 

superiority over 

monotherapy with 

either agent 

⬧ NR 

⬧ SGLT2i, GLP-1 RAs, and nsMRA are 

associated with significant reductions in 

the risk of major CV events and the 

progression of kidney disease compared 

to the placebo, in patients with CKD  

⬧ While indirect evidence suggests that 

SGLT2i may offer the most favourable 

balance of efficacy and safety, the 

certainty of evidence is low, 

necessitating confirmation through direct 

comparative trials  

⬧ Future studies should prioritise head-to-

head comparisons of these therapies 

and investigate the potential for 

synergistic effects in combination 

regimens 

D'And

rea 

2020[

7] 

⬧ A direction toward larger benefits was 

observed among patients with baseline 

CKD for the SGLT2i treatment, and 

among patients with baseline 

uncontrolled diabetes for both SGLT-2i 

or GLP-1 RA drugs 

⬧ NR ⬧ NR 

⬧ The overall benefits of SGLT2i or GLP-1 

RA drugs on major adverse 

cardiovascular events range between 

11% and 12% 

⬧ History of established atherosclerotic CV 

disease appears to be only modifier of 

treatment effect of SGLT2i or GLP-1 RA 

for major CV events, though more 

information on the effect of these agents 

is needed among patients without 

history of CV disease 

Guo 

2025[

11] 

⬧ Semaglutide appears to be the optimal 

choice among all drug classes for 

patients with high HbA1c and poor 

⬧ NR ⬧ NR 

⬧ Also, it is important to note that there 

was very little comparison of an SGLT2i 

to a GLP-1 RA for any of the outcomes 

so it may not be useful to judge 
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Study 

Name 

Discussion Related to Best Therapy Discussion Related to 

Combination of GLP-1 

and SGLT2i 

Discussion Related to mechanism of 

action (MoA) 

Author Conclusion(s) 

eGFR, when compared to the other 

two drugs 

⬧ Canagliflozin, empagliflozin and 

semaglutide are considered the most 

suitable medications for patients with 

high body weight and elevated HbA1c 

levels, especially canagliflozin 

⬧ There does not appear to be a specific 

benefit to one drug class over another 

in this NMA 

combination therapy/positioning from 

this NMA 

Kamd

ar 

2021[

12] 

⬧ SGLT2i have significantly lower rates 

of ACM and HHF  

⬧ GLP-1 RA agonists appear to reduce 

fatal/nonfatal MI, but across the class 

have differing effects on other CV 

outcomes 

⬧ NR ⬧ NR 

⬧ There is encouraging evidence from 

existing trial data that SGLT2i and GLP-1 

RA agonists are safe in patients with 

CKD 

⬧ Additionally, long-term follow-up data is 

required with wider inclusion of patients 

with eGFR <30 mL/min/1.73 m2 to 

confidently evaluate the safety of these 

medications in patients with CKD 4 or 

above, as well as dialysis-dependent 

patients  

⬧ Further studies specifically designed for 

patients with CKD without T2D are also 

of merit to account for the differences in 

disease progression 

Li 

2022[

10] 

⬧ No significant difference between the 

drugs. However, SGLT2i had highest 

surface under the cumulative ranking 

(SUCRA) ranking and the best efficacy 

for lower ACM, incidence of serious 

renal-related AEs or renal death, and 

severe side effects and worst ranking 

in reducing HbA1c, ACM and severe 

kidney injury  

⬧ GLP-1 RAs did not differ from placebo 

concerning serious renal-related AEs or 

renal death in patients with severe 

⬧ T2DM patients with 

severe CKD may benefit 

from SGLT2i. If blood 

glucose control is poor, 

GLP-1 RAs can be 

administered as a 

supplement, but this is 

not recommended for 

patients with ESRD 

because there is 

insufficient evidence to 

support its safety and 

⬧ Theoretically, the hypoglycaemic effect of 

SGLT2i usually declines as kidney function 

declines. Thus, many physicians are 

sceptical about the use of SGLT2i in 

patients with stage 4 disease 

⬧ Nevertheless, patients with stage 4 disease 

were covered by all three included studies, 

and our findings illustrated that even CKD 

patients with stage 4 can still benefit from 

SGLT2i 

⬧ Appears that SGLT2i are a more 

favourable treatment option, with the 

conclusion being that the positioning on 

GLP-1 RAs should be a supplement to 

SGLT2i when blood glucose targets need 

to be met  

⬧ However, it is clear that more head-to-

head clinical trials for GLP-1 RAs and 

SGLT2i in patients with CKD and T2D are 

needed 
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Study 

Name 

Discussion Related to Best Therapy Discussion Related to 

Combination of GLP-1 

and SGLT2i 

Discussion Related to mechanism of 

action (MoA) 

Author Conclusion(s) 

CKD. GLP-1 RAs ranked lower than 

SGLT2i in SUCRA rankings 

efficacy in this 

population 

⬧ Renal protection of SGLT2i is not entirely 

dependent on blood glucose control but is 

most likely through direct renal 

mechanisms to benefit the kidneys 

Nguy

en 

2023[

13] 

⬧ SGLT2is did not significantly reduce 

the risks of MACE but were associated 

with significantly lower risks of CRO 

and HHF compared with GLP-1 RAs 

⬧ NR 

⬧ Compared with GLP-1 RAs, the better 

efficacy of SGLT2is may be explained by 

their ability to directly influence CV and 

renal outcomes beyond their effects 

through lowering glucose levels 

⬧ SGLT2i provided better cardiorenal 

protection than GLP-1 RAs and nsMRAs 

⬧ However, there is no data directly 

comparing SGLT2i and GLP-1 RAs for 

these outcomes 

Yama

da 

2021[

14] 

⬧ SGLT2i decrease risk of CV and renal 

events in T2DM patients with CKD, 

which is compatible with RCTs of CKD 

patients  

⬧ GLP-1 RAs did not lead to significantly 

lower cardiovascular or renal 

endpoints, although they showed 

results numerically better  

⬧ Indirect comparison of SGLT2i with 

GLP-1 RAs revealed SGLT2i 

significantly decreased risk of renal 

outcomes. Sensitivity analyses showed 

a similar tendency 

⬧ NR 

⬧ Several mechanisms have been proposed  

⬧ SGLT2i have mild natriuretic and diuretic 

effects, which lead to BP reduction and 

thereby confer cardiovascular and 

nephroprotective benefits  

⬧ SGLT2i mitigate low-grade inflammation; 

prevent glucose entry into proximal tubular 

cells, which limits glucotoxicity, potentially 

leading to less oxidative stress  

⬧ SGLT2i block sodium reuptake in the 

proximal tubule; an increased delivery of 

sodium to the macula densa leads to 

afferent arteriolar constriction and a 

reduction in intraglomerular pressure 

⬧ Since SGLT2i antagonise glucose 

reabsorption in renal tubule, expect the 

effect to be dependent on eGFR. However, 

a pooled analysis of clinical trials revealed 

that SGLT2i decrease body weight, BP, and 

albuminuria regardless of eGFR, although 

glucose-lowering effects decreased as 

eGFR declined. This study also revealed 

beneficial effects of SGLT-2 inhibitors in 

both eGFR 30–44 and 45–59 

mL/m2/min/1.73 m2 groups  

⬧ In addition to glycaemic control, GLP-1 RAs 

lead to BP reduction, which can be 

⬧ SGLT2is significantly decrease the risk of 

renal events compared to GLP-1 RAs. 

Sensitivity analyses were consistent 

⬧ Among GLP-1 RAs, GLP-1 analogues 

showed a positive impact, while exendin-

4 analogues did not 
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Study 

Name 

Discussion Related to Best Therapy Discussion Related to 

Combination of GLP-1 

and SGLT2i 

Discussion Related to mechanism of 

action (MoA) 

Author Conclusion(s) 

attributed to natriuresis. Other possible 

mechanisms are the reduction of reactive 

oxygen species and inflammation and 

improvement of endothelial function. 

However, this study did not find a 

significant difference between GLP-1 RAs 

and placebo 

Yang 

2023[

15] 

⬧ For kidney outcomes, moderate to 

high-quality evidence suggested that 

SGLT-2is were optimal in terms of 

reducing composite renal events, 

slowing eGFR decline, and lessening 

albuminuria  

⬧ Then MRAs, GLP-1 RAs, and ERAs 

were followed in parallel  

⬧ However, for CV protection, GLP-1 RAs 

also reduce the risk of MACE as well as 

HHF 

⬧ NR 

⬧ A novel finding in this NMA was that 

SGLT2i probably reduce the risk of 

hyperkalaemia  

⬧ The possible mechanisms might be that 

enhanced sodium reabsorption from 

collecting duct principal cells increased the 

negative charge in the tubules, thereby 

promoting potassium excretion from the 

distal renal unit, and reducing the risk of 

hyperkalaemia 

⬧ SGLT2i were determined to be definitely 

better than control for CROs, eGFR 

decline and HHF  

⬧ GLP-1 RAs were only determined to be 

possibly better than control for these 

outcomes, positioning SGLT2i ahead of 

GLP-1 RAs  

⬧ The results of this meta-analysis also 

reflect other MAs, where SGLT2i were 

found to have the best effect on kidney 

protection 

Zhan

g 

2022[

16] 

⬧ GLP-1 RA decreased the risk of MACE 

compared with placebo but did not 

show any significant benefit in 

reducing renal outcome when 

compared with placebo  

⬧ SGLT2i were associated with a 

decreased risk of renal outcome and 

HHF compared with finerenone and 

GLP-1 RA. Implies that GLP-1 RA has 

no significant advantage over SGLT2i 

⬧ NR 

⬧ The mechanism of nephroprotective action 

of GLP-1 analogues is not entirely clear 

⬧ It was believed that GLP-1 analogues are 

metabolised in target tissues via the 

common proteolytic pathway of large 

proteins. Their large molecular size or 

noncovalent attachment to albumin can 

prevent them from being eliminated by the 

kidneys. However, exendin-4 analogues are 

metabolized and eliminated by the kidneys 

⬧ For renal outcome and HHF, SGLT2i had 

significant effect over finerenone and 

GLP-1 RA  

⬧ CV risks are common within diabetic 

patients with CKD, when such risk 

jeopardize the well being of the patient, 

SGLT2i, finerenone and GLP-1 analogues 

are all apposite recommendations, but 

when the risk of renal events heightens, 

then SGLT2i will be the sole 

recommendation available 

Abbreviations: ACM: all-cause mortality; AE: adverse event; BP: blood pressure; CKD: chronic kidney disease; CRO: composite renal outcomes; CV: cardiovascular; ERA: endothelin receptor antagonist; ESRD: 261 
end stage renal disease; GLP-1 RA: glucagon-like peptide-1 receptor agonists; HbA1c: haemoglobin A1c; HF: heart failure; HHF: heart failure hospitalisation; MACE: major adverse cardiovascular event; MI: 262 
myocardial infarction; MoA: mechanism of action; MRA: mineralocorticoid receptor antagonist; NMA: network meta-analysis; NR: not reported; ns-MRA: non-steroidal mineralocorticoid receptor antagonists; RCT: 263 
randomised controlled trial; SAEs: serious adverse events; SGLT2i: sodium–glucose cotransporter 2 inhibitor; SLR: systematic literature review; SUCRA: Surface Under the Cumulative Ranking; T2D: type 2 264 
diabetes; UACR: urine albumin creatinine ratio. 265 
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6. Study Quality 266 

 267 

Supplementary Table 15. Summary of Results of A MeaSurement Tool to Assess Systematic Reviews 2 (AMSTAR-2) Checklist for Meta-Analyses 268 

AMSTAR-2 Checklist Questions 
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2
[1

6
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1. Did the research questions and inclusion criteria for the review include the components 

of PICO? 
NI Y Y Y Y Y Y Y Y Y Y 

2. Did the report of the review contain an explicit statement that the review methods were 

established prior to the conduct of the review and did the report justify any significant 

deviations from the protocol?  

NI Y Y NI Y Y NI PY Y Y Y 

3. Did the review authors explain their selection of the study designs for inclusion in the 

review? 
N N N N N Y Y N Y N Y 

4. Did the review authors use a comprehensive literature search strategy? NI Y Y Y Y Y Y Y Y Y Y 

5. Did the review authors perform study selection in duplicate? NI Y Y NI Y Y Y Y Y Y Y 

6. Did the review authors perform data extraction in duplicate? NI Y Y Y Y Y Y NI Y Y Y 

7. Did the review authors provide a list of excluded studies and justify the exclusions? PY PY Y N PY N PY PY N PY N 

8. Did the review authors describe the included studies in adequate detail? N PY PY PY PY PY PY PY PY PY PY 

9. a) Did the review authors use a satisfactory technique for assessing the risk of bias in 

RCTs that were included in the review? 
NI Y Y N Y PY Y Y Y Y Y 

9. b) Did the review authors use a satisfactory technique for assessing the risk of bias in 

non-RCTs on the intervention that were included in the review? 
NA NA NA NA NA NA NA NA NA NA NA 

10. Did the review authors report on the sources of funding for the studies included in the 

review? 
Y N N N N N N N N N N 

11. Was quantitative synthesis of the results (e.g., via meta-analysis) performed? Y Y Y Y Y Y Y Y Y Y Y 

11. a) If meta-analysis of RCTs was performed did the review authors use appropriate 

methods for statistical combination of results? 
Y NI Y Y Y Y Y NI Y NI Y 

11. b) If meta-analysis of non-RCTs of the intervention was performed did the review 

authors use appropriate methods for statistical combination of results? 
NA NA NA NA NA NA NA NA NA NA NA 



SUPPLEMENTARY MATERIALS 

Copyright © Costello Medical Consulting Ltd |   189 

12. If meta-analysis was performed, did the review authors assess the potential impact of 

risk of bias in individual studies on the results of the meta-analysis or other evidence 

synthesis? 

N N Y Y N Y N N N Y N 

13. Did the review authors account for risk of bias in individual studies when 

interpreting/discussing the results of the review? 
N Y Y Y Y Y N N Y Y N 

14. Did the review authors provide a satisfactory explanation for, and discussion of, any 

heterogeneity observed in the results of the review? 
Y N N Y Y N Y Y Y Y N 

15. If they performed quantitative synthesis did the review authors carry out an adequate 

investigation of publication bias (small study bias) and discuss its likely impact on the 

results of the review? 

N Y N Y Y Y Y Y N Y Y 

16. Did the review authors report any potential sources of conflict of interest, including 

any funding they received for conducting the review? 
N N Y Y Y Y N N Y N Y 

Abbreviations: N: no; NA: not applicable; NI: no information; PICO: population, intervention, comparator and outcome; PN or PY: partially no or partially yes; RCT: randomised controlled trials; Y: yes 269 

Supplementary Table 16. Summary of Results of the Cochrane Risk-of-Bias (RoB 2) Tool for Randomised Controlled Trials 270 

RoB 2 Checklist Questions 
DAPA-

CKD[32] 
DECADE[27] FLOW[30] 

Marx 

2025[29] 

Selvarajah 

2024[31] 

1.1 Was the allocation sequence random? Y Y Y Y Y 

1.2 Was the allocation sequence concealed until participants were enrolled and assigned to interventions? Y PN NI NI NI 

1.3 Did the baseline differences between intervention groups suggest a problem with the randomisation process?  N PN N PN PN 

2.1 Were participants aware of their assigned intervention during the trial?  N PY N N PY 

2.2 Were carers and people delivering the interventions aware of participants' assigned intervention during the 

trial? 
N PY N N PY 

2.3 Were there deviations from the intended intervention that arose because of the trial context?  NA NI NA NA NI 

2.4 Were these deviations likely to have affected the outcome?  NA NA NA NA NA 

2.5 Were these deviations from intended intervention balanced between groups? NA NA NA NA NA 

2.6 Was an appropriate analysis used to estimate the effect of assignment to intervention? Y PY Y Y Y 

2.7 Was there potential for a substantial impact (on the result) of the failure to analyse participants in the group to 

which they were randomised? 
NA NA NA NA NA 

3.1 Were data for this outcome available for all, or nearly all, participants randomised? NI PY Y PN Y 

3.2 Is there evidence that the result was not biased by missing outcome data? PN NA NA PN NA 
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3.3 Could missingness in the outcome depend on its true value? PN NA NA PN NA 

3.4 Is it likely that missingness in the outcome depended on its true value? NA NA NA NA NA 

4.1 Was the method of measuring the outcome inappropriate?  N N PN N N 

4.2 Could measurement or ascertainment of the outcome have differed between intervention groups? N N PN N N 

4.3 Were outcome assessors aware of the intervention received by study participants?  N Y N N PY 

4.4 Could assessment of the outcome have been influenced by knowledge of intervention received? NA PN NA NA N 

4.5 Is it likely that assessment of the outcome was influenced by knowledge of intervention received? NA PN NA NA NA 

5.1 Were the data that produced this result analysed in accordance with a pre-specified analysis plan that was 

finalised before unblinded outcome data were available for analysis? 
Y Y PY Y Y 

5.2. Is the numerical result being assessed likely to have been selected, on the basis of the results, from multiple 

eligible outcome measurements (e.g. scales, definitions, time points) within the outcome domain? 
N PN N N N 

5.3 Is the numerical result being assessed likely to have been selected, on the basis of the results, from multiple 

eligible analyses of the data? 
N PN N N N 

Overall risk of bias: low risk, high risk, some concerns Low risk 
Some 

concerns 
Low risk 

Some 

concerns 

Some 

concerns 

Abbreviations: N: no; NA: not applicable; NI: no information; PN or PY: partially no or partially yes; RoB: risk of bias; Y: yes. 271 

Supplementary Table 17. Summary of Results of the Risk of Bias in Non-Randomised Studies of Interventions (ROBINS-I) Tool for Observational Studies 272 

ROBINS-I 

Checklist 

Questions 

C
h
a
iy

a
k
u
n
a
p
ru

k
 

2
0
2
5
[3

4
] 

C
h
u
 2

0
2
4
[1

7
] 

D
A
R

W
IN

-R
e
n
a
l[
4
3
] 

D
o
n
g
 2

0
2
2
[2

2
] 

E
d
m

o
n
st

o
n
 2

0
2
4
[3

5
] 

E
M

P
R

IS
E
[3

6
] 

F
u
 2

0
2
3
[3

7
] 

H
a
rt

se
ll 

2
0
2
4
[3

8
] 

H
si

a
o
 2

0
2
2
[2

3
] 

H
to

o
 2

0
2
2
[3

6
] 

H
u
 2

0
2
4
[1

8
] 

Ju
liu

sd
o
tt

ir
 2

0
2
3
[2

8
] 

K
a
sh

im
a
 2

0
2
3
[4

8
] 

L
e
e
 2

0
2
5
[2

5
] 

M
cC

o
rm

ic
k
 2

0
2
4
[4

0
] 

N
a
w

a
z 

2
0
2
4
[2

6
] 

P
a
ik

 2
0
2
4
[4

1
] 

R
E
C
A
P
[1

9
] 

R
h
e
e
 2

0
2
4
[4

2
] 

R
o
ss

in
g
 2

0
2
3
[3

3
] 

T
su

ch
id

a
 2

0
2
2
[2

0
] 

Y
a
n
g
 2

0
2
4
[2

1
] 

1.1 Is there 

potential for 

confounding of 

the effect of 

intervention in 

this study? 

PY N N N N N N N N N N N Y N N N N N N PN N Y 

1.2 Was the 

analysis based 

on splitting 

participants' 

N NA NA NA NA NA NA NA NA NA NA NA N NA NA NA NA NA NA NA NA N 
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ROBINS-I 

Checklist 
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follow-up time 

according to 

intervention 

received? 

1.3 Were 

intervention 

discontinuations 

or switches 

likely to be 

related to 

factors that are 

prognostic for 

the outcome? 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

1.4 Did the 

authors use an 

appropriate 

analysis method 

that controlled 

for all the 

important 

confounding 

domains? 

Y NA NA NA NA NA NA NA NA NA NA NA NI NA NA NA NA NA NA NA NA NI 

1.5 Were 

confounding 

domains that 

were controlled 

for measured 

validly and 

reliably by the 

variables 

available in this 

study? 

PN NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
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authors control 

for any post-

PN NA NA NA NA NA NA NA NA NA NA NA NI NA NA NA NA NA NA NA NA NI 
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intervention 

variables that 

could have 

been affected 

by the 

intervention? 

1.7 Did the 

authors use an 

appropriate 

analysis method 

that adjusted 

for all the 

important 

confounding 

domains and for 

time-varying 

confounding? 

PN NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

1.8 Were 

confounding 

domains that 

were adjusted 

for measured 

validly and 

reliably by the 

variables in this 

study? 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

2.1 Was 

selection of 

participants into 

the study (or 

into the 

analysis) based 

on participant 

characteristics 

observed after 

PN N PN N N N N PN N N N N N N N N N Y N Y N N 
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the start of the 

intervention? 

2.2 Were the 

post-

intervention 

variables that 

influenced 

selection likely 

to be influenced 

by the 

intervention? 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA PY NA PY NA NA 

2.3 Were the 

post-

intervention 

variables that 

influenced 

selection likely 

to be influenced 

by the outcome 

or a cause of 

the outcome? 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA PY NA PY NA NA 

2.4 Do start of 

follow-up and 

start of 

intervention 

coincide for 

most 

participants? 

Y Y NI Y Y Y Y NI Y Y Y NI N Y PY NI Y NA Y NA NI PY 

2.5 Were 

adjustment 

techniques used 

that are likely to 

correct for the 

NA NA NA NA NA NA NA NA NA NA NA NA N NA NA NA NA N NA Y NA NA 
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presence of 

selection bias? 

3.1 Were 

intervention 

groups clearly 

defined? 

Y Y Y Y Y Y Y PN Y Y Y Y PN Y PY Y Y Y PN Y Y Y 

3.2 Was the 

information 

used to define 

intervention 

groups 

recorded at the 

start of the 

intervention? 

Y Y Y Y Y Y Y NI Y Y Y Y NI Y Y NI Y NI NI NI Y NI 

3.3 Could 

classification of 

intervention 

status have 

been affected 

by knowledge 

of the outcome 

or risk of the 

outcome? 

N N PY N N N N N N PN N N NI N N N N NI N N N NI 

4.1 Were there 

deviations from 

the intended 

interventions 

beyond what 

would be 

expected in 

usual practice? 

PN PY PY PY PN PN Y NI NI PY NI NI NI N NI NI PN N NI NI NI NI 

4.2 Were these 

deviations from 

intended 

NI NA PN NI NA NA NI NI NI NI NI NI NI NA NI NI NA NA NA NI NI NI 
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interventions 

unbalanced 

between groups 

and likely to 

have affected 

the outcome? 

4.3 Were 

important co-

interventions 

balanced across 

intervention 

groups? 

NI Y PY Y Y Y Y NI PY PY Y PN NI Y NI NI Y Y PY NI PY NI 

4.4 Was the 

intervention 

implemented 

successfully for 

most 

participants? 

NI NI PY NI NI NI N NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI 

4.5 Did study 

participants 

adhere to the 

assigned 

intervention 

group? 

NI PY PY N NI PY N NI NI NI NI NI NI NI NI NI PY NI NI NI NI NI 

4.6 Was an 

appropriate 

analysis used to 

estimate the 

effect of 

starting and 

adhering to the 

intervention? 

NI NI PY Y Y Y Y NI NI NI Y NI NI NI NI NI PY Y Y NI NI NI 

5.1 Were 

outcome data 
Y Y Y Y Y NI Y PY NI Y Y Y NI Y PY NI NI Y PN NI PY NI 
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available for all, 

or nearly all, 

participants? 

5.2 Were 

participants 

excluded due to 

missing data on 

intervention 

status? 

PN N PY PN PN PN PN NI PN PN PN PN NI PN NI NI NI PY PY NI NI NI 

5.3 Were 

participants 

excluded due to 

missing data on 

other variables 

needed for the 

analysis? 

NI N PY PN NI Y N NI Y NI N NI NI N PY NI NI N N NI NI NI 

5.4 Are the 

proportion of 

participants and 

reasons for 

missing data 

similar across 

interventions? 

NA NA PY NI NI NI NI NI NI NA NI NI NI NI NI NA NI NI NI NA NA NA 

5.5 Is there 

evidence that 

results were 

robust to the 

presence of 

missing data? 

NA NA Y NA NA NI NA NI Y NA PY NI NI Y NI NA NI Y Y NA NA NA 

6.1 Could the 

outcome 

measure have 

been influenced 

by knowledge 

PN N PN N N N N PN N PN N N PN N PN PN N N N PN PN PN 
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of the 

intervention 

received? 

6.2 Were 

outcome 

assessors aware 

of the 

intervention 

received by 

study 

participants? 

N N N N N N N PN N N N N NI N N N N NI NI N N N 

6.3 Were 

methods of 

outcome 

assessment 

comparable 

across 

intervention 

groups? 

Y Y Y Y Y Y Y NI Y PY Y Y NI Y Y Y Y NI NI Y Y Y 

6.4 Were any 

systematic 

errors in 

measurement 

of the outcome 

related to 

intervention 

received? 

NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI 

7.1 Is the 

reported effect 

estimate likely 

to be selected, 

on the basis of 

results, from 

multiple 

outcome 

NI N PY N N N N NI N PN N N NI N PN NI N N PN NI PN NI 
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measurements 

within the 

outcome 

domain? 

7.2 Is the 

reported effect 

estimate likely 

to be selected, 

on the basis of 

results, from 

multiple 

analyses of the 

intervention-

outcome 

relationship? 

NI N PY N N N N NI N PN N N NI N PN NI N N N NI PN NI 

7.3 Is the 

reported effect 

estimate likely 

to be selected, 

on the basis of 

results, from 

different 

subgroups? 

NI N PN N N N N NI N PN N NI NI N PY NI N N N NI PY NI 

OVERALL 

RISK OF BIAS 

(Low / 

Moderate / 

High / Critical 

/ NI)s 

M L M L L L H M L M L M M L M M L M M M M M 

Abbreviations: H: high; L: low; M: moderate; N, no; NA: not applicable; NI, no information; PN or PY, partially no or partially yes; ROBINS-I: Risk of Bias in Non-Randomised Studies of Interventions; Y, yes.273 
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