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ABSTRACT

Strategies to enable persistent use of renin-angiotensin-system (RAS) blockade to improve 

outcomes in chronic kidney disease (CKD) have long been sought-after. The effect of 

sodium-glucose cotransporter 2 (SGLT2) inhibitors on discontinuation of RAS blockade has 

yet to be evaluated. We conducted a joint analysis of individual participant data from 

CREDENCE and DAPA-CKD, two randomised, double-blind, placebo-controlled, event-

driven trials of SGLT2 inhibitors in patients with CKD. The main outcome was time to 

incident temporary or permanent discontinuation of RAS blockade, defined as interruption of 

an angiotensin converting enzyme inhibitor or angiotensin receptor blocker for at least 4 

weeks or complete cessation during the double-blind on-treatment period. Cox regression 

analyses were performed to estimate treatment effects from each trial. Hazard ratios and 

corresponding 95% CIs were pooled with fixed-effects meta-analysis to obtain summary 

treatment effects, overall and across key subgroups. During a median follow-up of 2.2 years 

across both trials, 743 of 8533 (8.7%) participants discontinued RAS blockade. SGLT2 

inhibitors reduced discontinuation of RAS blockade by 15% (HR 0.85, 95% CI 0.74–0.99) 

with consistent effects across trials (P-heterogeneity=0.95). The reduction in RAS blockade 

discontinuation was more pronounced among patients with baseline urinary 

albumin:creatinine ratio ≥1000 mg/g (pooled HR 0.78, 95% CI 0.64–0.95; P-

heterogeneity=0.003). In patients with albuminuric CKD with and without type 2 diabetes, 

SGLT2 inhibitors facilitate use of RAS blockade.

KEYWORDS

SGLT2 inhibitors, RAS blockade, chronic kidney disease, meta-analysis
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INTRODUCTION

Renin-angiotensin system (RAS) blockade, including angiotensin converting enzyme (ACE) 

inhibitors and angiotensin receptor blockers (ARBs), are foundational therapies for slowing 

progression of chronic kidney disease (CKD). However, the use of ACE inhibitors and ARBs 

in routine clinical practice has remained suboptimal for more than two decades after 

landmark randomised trials established their role in slowing CKD progression1-6. A major 

factor contributing to the significant gap in use of ACE inhibitors and ARBs across multiple 

settings is that these agents are often discontinued due to hyperkalemia, acute kidney injury, 

and during hospitalizations – and frequently not restarted owing to therapeutic inertia, or 

concerns regarding potential adverse effects7,8. Thus, strategies to enable the persistent use 

of RAS blockade are a key therapeutic priority in patients with CKD.

Sodium glucose cotransporter 2 (SGLT2) inhibitors have been shown to reduce the risks of 

kidney failure, cardiovascular events, and mortality in patients with CKD, with or without type 

2 diabetes, and are now considered foundational therapy for CKD alongside RAS blockade9-

11. This class of agents has been shown to have several ancillary benefits, including 

reducing the risk of serious hyperkalemia, acute kidney injury, and all-cause hospitalization 

in people with diabetes, CKD, or heart failure11-19. As all of these are potential reasons for 

discontinuation of RAS blockade, we hypothesized that SGLT2 inhibitors could reduce the 

frequency with which ACE inhibitors or ARBs are withdrawn in patients with CKD. We 

therefore undertook a joint analysis of CREDENCE and DAPA-CKD: two randomised, 

double-blind, placebo-controlled, event-driven trials in individuals with CKD, to assess 

whether SGTL2 inhibitors reduce discontinuation of ACE inhibitors and ARBs.

METHODS

Study Design

This post-hoc analysis used data from two randomised, double-blind, placebo-controlled, 

multicentre clinical trials of SGLT2 inhibitors in patients with CKD: the CREDENCE trial 
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(ClinicalTrials.gov identifier: NCT02065791) and the DAPA-CKD trial (NCT03036150). 

Detailed methods and main findings from these studies have been previously published9,10.

Participants

CREDENCE enrolled individuals aged ≥30 years with type 2 diabetes and eGFR 30 to 90 

mL/min/1.73m2 and urine albumin:creatinine ratio (UACR) 300 to 5000 mg/g. DAPA-CKD 

enrolled adults with or without type 2 diabetes, eGFR of 25 to 75 mL/min/1.73m2, and UACR 

of 200 to 5000 mg/g. CREDENCE excluded patients with CKD due to aetiologies other than 

type 2 diabetes. DAPA-CKD excluded patients with type 1 diabetes, polycystic kidney 

disease, lupus nephritis, anti-neutrophil cytoplasmic antibody-associated vasculitis, and 

those requiring immunosuppression for kidney disease within six months of enrolment. All 

participants provided written informed consent, and ethics approval was obtained at all 

participating centres. In CREDENCE, all participants were required to be receiving the 

maximum labelled or tolerated dose of an ACE inhibitor or ARB for at least four weeks prior 

to randomisation. In DAPA-CKD, the same was required, unless contraindicated, resulting in 

3% of participants not receiving RAS blockade at baseline. Dual use of an ACE inhibitor and 

ARB was an exclusion criterion for both trials, although a very small number of participants 

in both trials commenced dual RAS blockade during the run-in period. Mineralocorticoid 

receptor antagonists were contraindicated in CREDENCE at baseline due to early concerns 

about the risk of hyperkalemia with SGLT2 inhibitors but were permitted in DAPA-CKD.

Randomised Treatment

Participants in CREDENCE were randomised 1:1 to canagliflozin 100mg or matching 

placebo. Participants in DAPA-CKD were randomised 1:1 to dapagliflozin 10mg or matching 

placebo.

Outcome Definition
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The outcome in this study was time to incident temporary or permanent discontinuation of 

RAS blockade. Using concomitant medication usage data during the trial, we defined 

temporary discontinuation as interruption of an ACE inhibitor or ARB of at least 4 weeks. We 

defined permanent discontinuation as the date an individual discontinued their ACE inhibitor 

or ARB and reported no subsequent use during the double-blind on-treatment period. 

Patients were censored at the point of death or at the point of reaching the end of the 

double-blind on-treatment period without discontinuing RAS blockade, whichever occurred 

first. The end of the double-blind on-treatment period was chosen as the date of censoring 

owing to the infrequent recording of concomitant medication usage after this date.

Statistical Analysis

All trial participants with a recorded use of either an ACE inhibitor or an ARB at baseline 

were included in analyses. Baseline characteristics of participants who discontinued RAS 

blockade and participants who did not discontinue were compared in the pooled 

CREDENCE/DAPA-CKD population and within each trial. Continuous variables were 

reported as mean and SD. Categorical variables were reported as frequency and 

percentage.

We used Cox proportional hazards regression to assess the effect of SGLT2 inhibitors on 

time to incident temporary or permanent discontinuation of RAS blockade in the intention-to-

treat population, separately in each trial. We included stratification terms for category of 

eGFR at screening (30 to <45 mL, 45 to <60 mL, or 60 to <90 mL/min/1.73m2) in models in 

CREDENCE and terms for the diagnosis of type 2 diabetes (yes or no) and the urinary 

albumin-to-creatinine ratio (≤1000 mg/g or >1000 mg/g) in models in DAPA-CKD. Treatment 

effects from each study expressed as hazard ratios (HRs) with corresponding 95% 

confidence intervals (CIs), were pooled using inverse-variance weighting with fixed effects 

meta-analysis. 
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We assessed the effect of SGLT2 inhibitors on time to incident temporary or permanent 

discontinuation of RAS blockade across a-priori defined baseline subgroups: eGFR <45 

mL/min/1.73m2 and ≥45 mL/min/1.73m2; UACR <1000 mg/g and ≥1000 mg/g; serum 

potassium <5 mmol/L and ≥5 mmol/L. We determined the heterogeneity in treatment effect 

estimates across subgroups with P-heterogeneity values obtained from random-effects 

meta-regression using restricted maximum likelihood.

We considered violation of proportional hazards in Cox models via visual inspection of 

Kaplan-Meier survival curves and formal post-estimation tests of scaled Schoenfeld 

residuals. We performed all analyses in R version 4.2.1.

RESULTS

The study population comprised a total 8533 participants: 4392 from CREDENCE and 4141 

from DAPA-CKD. 9 participants (0.2%; 3 randomised to canagliflozin, 6 randomised to 

placebo) in CREDENCE and 163 participants (3.8%; 72 randomised to dapagliflozin, 91 

randomised to placebo) in DAPA-CKD were not included in analyses as they either had no 

record of ACE inhibitor or ARB use at baseline, or had recorded dual use of both an ACE 

inhibitor and an ARB at baseline.

Selected baseline characteristics of patients included within analyses, in each trial and in the 

pooled population stratified by treatment arm, are presented in Table 1. There was no 

compelling evidence of covariate imbalance. Baseline characteristics of participants in the 

pooled population stratified by discontinuation/non-discontinuation of RAS blockade during 

follow-up are presented in Table 2, and displayed for each trial in Table S1. Across both 

trials, participants who discontinued RAS blockade had lower eGFR (mean [SD], 44.9 [14.7] 

mL/min/1.73m2 versus 50.4 [15.7] mL/min/1.73m2) and higher serum potassium (mean [SD, 

4.7 [0.6] mmol/L versus 4.5 [0.5] mmol/L; Table 2), and were more likely to have a UACR 

>1000 mg/g (n [%], 397 [53.4%] versus 3651 [46.9%]; Table 2). In DAPA-CKD, participants 
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who discontinued RAS blockade were more likely to have diabetes (n [%], 278 [73.9%] 

versus 2500 [66.4%]) and cardiovascular disease (n [%], 171 [45.5%] versus 1380 [36.7%]), 

and higher glycated haemoglobin (HbA1c; mean [SD], 7.3% [1.8] versus 7.0% [1.7]; Table 

S1).

During a median follow-up of 2.2 years in both trials, 743 participants temporarily or 

permanently discontinued RAS blockade: 367 (8.3%; 172 randomised to canagliflozin, 195 

randomised to placebo) from CREDENCE and 376 (8.7%; 177 randomised to dapagliflozin, 

199 randomised to placebo) from DAPA-CKD. Across both trials, the rate of discontinuation 

of RAS blockade was 4.0 events per 100 person years (95% CI 3.5–4.4) in patients 

randomised to SGLT2 inhibitors, and 4.6 events per 100 person years (95% CI 4.2–5.1) in 

patients randomised to placebo. Kaplan-Meier curves for discontinuation of RAS blockade 

are shown in Figure 1. Overall, SGLT2 inhibitors reduced the risk of temporary or 

permanent discontinuation of RAS blockade by 15% (HR 0.85, 95% CI 0.74–0.99; Figure 2). 

The effect was consistent across both trials (HR for CREDENCE 0.85, 95% CI 0.69–1.04; 

HR for DAPA-CKD 0.86, 95% CI 0.70–1.05; P-heterogeneity=0.95; Figure 2). Violation of 

proportional hazards was not observed by formal post-estimation tests of scaled Schoenfeld 

residuals (P=0.85 for CREDENCE, P=0.18 for DAPA-CKD).

The effect of SGLT2 inhibitors on discontinuation of RAS blockade across baseline-defined 

subgroups of eGFR, UACR, and serum potassium is displayed in Figure 3. Rates of 

discontinuation of RAS blockade were substantially higher in participants with eGFR <45 

mL/min/1.73m2, UACR ≥1000 mg/g, and serum potassium ≥5 mmol/L. The reduction in 

discontinuation of RAS blockade with SGLT2 inhibitors was consistent in those with baseline 

eGFR <45 mL/min/1.73m2 (HR 0.80, 95% CI 0.66–0.97) as in those with eGFR ≥45 

mL/min/1.73m2 (HR 0.91, 95% CI 0.73–1.14), P-heterogeneity=0.15. Treatment effects were 

also consistent for patients with baseline serum potassium <5 mmol/L (HR 0.86, 95% CI 

0.72–1.03) as in those with serum potassium ≥5 mmol/L (HR 0.83, 95% CI 0.64–1.08), P-
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heterogeneity=0.78. The magnitude of benefit with respect to discontinuation of RAS 

blockade was more pronounced in those with baseline UACR ≥1000 mg/g (pooled HR 0.78, 

95% CI 0.64–0.95) compared with those with baseline UACR <1000 mg/g (pooled HR 0.95, 

95% CI 0.77–1.17), P-heterogeneity=0.003. Individual trial results for each baseline-defined 

subgroup are presented in Figure S1.

DISCUSSION

In this joint analysis of the CREDENCE and DAPA-CKD trials, SGLT2 inhibitors reduced the 

risk of temporary or permanent discontinuation of RAS blockade by 15%, with consistent 

effects across trials. We observed risk reductions with SGLT2 inhibitors that were consistent 

irrespective of baseline eGFR or baseline serum potassium, and more pronounced in those 

with baseline UACR ≥1000 mg/g. Because the rate of discontinuation was considerably 

higher in these patients, absolute benefits are also likely to be larger. These findings indicate 

that SGLT2 inhibitors may have ancillary benefits in facilitating use of ACE inhibitors or 

ARBs in patients with CKD, the traditional foundation for attenuating CKD progression.

Despite proven benefits in slowing CKD progression, RAS blockade remains significantly 

underused in at-risk patients. In the United States, use of ACE inhibitors and ARBs in CKD 

has plateaued over the last decade, with fewer than half of patients with CKD receiving 

these medications6. Data indicate similar trends in low- and middle-income countries5. 

Reasons for the underuse of RAS blockade in CKD are complex and incompletely 

understood, but highlight potential gaps in identification and recognition of CKD, barriers to 

care, and guideline adherence. 

Maintaining persistent use of RAS blockade remains a commonly encountered challenge in 

clinical practice. Due to therapeutic inertia and/or perceived safety concerns, ACE inhibitors 

and ARBs are often not restarted after temporary cessation, typically due to acute kidney 

injury, hyperkalaemia and/or hospitalization7,8. Potassium binders have long been touted as 
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a tool to enable persistent use of RAS blockade by reducing hyperkalaemia, but concerns 

about rare gastrointestinal side effects of sodium polystyrene sulfonate, limited access to 

newer potassium binders, and uncertain effects on clinical outcomes persist20. In contrast, 

SGLT2 inhibitors have direct benefits on clinical outcomes and are well tolerated, with 

serious adverse events occurring less commonly compared to placebo in CREDENCE and 

DAPA-CKD9,10. The apparent greater benefit in reducing discontinuation of RAS blockade in 

those with ≥1000 mg/g of albuminuria are highly clinically relevant, as it is these patients 

who are at highest risk of CKD progression. 

Historically there has also been uncertainty about the merits of discontinuing versus 

continuing RAS blockade in people with advanced CKD, which has recently been addressed 

by the STOP ACEi trial21. While there was no difference in rate of decline in eGFR between 

those who continued versus discontinued RAS blockade in this trial, there was a numerically 

increased incidence of kidney replacement therapy and cardiovascular events in those who 

discontinued RAS blockade. These results are supported by traditional cohort studies and 

studies using target-trial emulation techniques, which also observed increased risks of 

cardiovascular events after RAS blockade was discontinued7,22,23. Therefore, strategies to 

enable persistent use of RAS blockade, even in advanced CKD, are highly desired.

Common events leading to discontinuation of RAS blockade include hospitalisation, 

hyperkalemia, acute kidney injury, and progression to advanced CKD, the risks of which of 

have all been shown to decrease with SGLT2 inhibitors. SGLT2 inhibitors reduce the risk of 

time to first serum potassium >6 mmol/L by approximately 15-20% in people with type 2 

diabetes at high cardiovascular risk and/or with CKD, and almost 40% in those with heart 

failure12-14. Large, collaborative meta-analyses also demonstrate that SGLT2 inhibitors 

reduce the risk of acute kidney injury by almost 25%, with consistent benefits in those with 

and without diabetes15. Finally, in patients with CKD, SGLT2 inhibitors significantly reduced 

the risk of all-cause hospitalisation, with similar reductions observed in patients with diabetes 
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at high cardiovascular risk and patients with heart failure11,16-19. Together with data from the 

EMPEROR-Reduced trial, where empagliflozin reduced risk of discontinuation of 

mineralocorticoid receptor antagonists by 22% in patients with heart failure with reduced 

ejection fraction24, combined evidence suggests that SGLT2 inhibitors may enhance 

tolerability of guideline directed medical therapy in both heart failure and CKD.

The CREDENCE and DAPA-CKD trials were international multicentre randomised trials with 

rigorous recording of concomitant medications throughout the trial, which permitted accurate 

determination of time to temporary or permanent discontinuation of RAS blockade. The use 

of individual participant data ensured that consistency in methodology and outcome 

definitions could be used, and time-to-event analyses could be conducted. The large sample 

size of the two combined trials and relatively long follow-up duration increased the precision 

of effect estimates and allowed the examination of the consistency of effects across clinically 

relevant subgroups. Furthermore, the requirement that all participants were using an ACE 

inhibitor or ARB for at least four weeks prior to randomisation (unless contraindicated in 

DAPA-CKD) allowed for the vast majority of the intention-to-treat population to be used for 

randomised analyses.

These analyses have limitations that need to be considered in the interpretation of these 

findings. This was a post hoc analysis, and neither trial was specifically designed to assess 

the effect of SGLT2 inhibitors on discontinuation of RAS blockade. Second, it was not 

possible to ascertain the exact reason for RAS blockade discontinuation, as only the timing 

of medication usage during the trial was available. This required that a proxy definition for 

discontinuation was used. Third, these results were generated from well-designed trials 

involving experienced investigators who were encouraged to continue guideline-directed 

background care wherever possible. It is therefore possible that the effect of SGLT2 

inhibitors on RAS blockade discontinuation may be even more pronounced in real-world 

settings where this occurs much more frequently than in clinical trials25,26.
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In people with albuminuric CKD with and without type 2 diabetes, SGLT2 inhibitors facilitated 

use of RAS blockade.
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Table 1. Selected baseline characteristics of participants in CREDENCE and DAPA-
CKD overall and by randomised treatment.

CREDENCE (N=4392)* DAPA-CKD (N=4141)† Combined (N=8533)
Characteristic SGLT2i (N=4279) Placebo (N=4254)

Randomised to SGLT2i 2199 (50.1) 2080 (50.2) .. ..

Age, years 63.0 (9.2) 61.8 (12.1) 62.4 (10.7) 62.5 (10.8)

Female 1490 (33.9) 1376 (33.2) 1450 (33.9) 1416 (33.3)

Race

  White 2925 (66.6) 2210 (53.4) 2579 (60.3) 2556 (60.1)

  Black 224 (5.1) 182 (4.4) 209 (4.9) 197 (4.6)

  Asian 875 (19.9) 1403 (33.9) 1140 (26.6) 1138 (26.8)

  Other 368 (8.4) 346 (8.4) 351 (8.2) 363 (8.5)

Systolic blood pressure, mm Hg 140.0 (15.6) 137.1 (17.3) 138.3 (16.5) 138.8 (16.4)

Glycated haemoglobin, % 8.3 (1.3) 7.1 (1.7) 7.7 (1.5) 7.7 (1.5)

Serum potassium, mmol/L 4.5 (0.5) 4.6 (0.6) 4.6 (0.5) 4.5 (0.6)

Serum potassium

  <5 mmol/L 3567 (81.3) 3003 (72.7) 3291 (76.9) 3279 (76.6)

  ≥5 mmol/L 821 (18.7) 1128 (27.3) 981 (22.9) 968 (22.6)

Estimated glomerular filtration rate, mL/min/1.73m2 56.2 (18.2) 43.3 (12.4) 50.0 (15.6) 49.8 (15.7)

Estimated glomerular filtration rate

  <45 mL/min/1.73m2 1363 (31.0) 2407 (58.1) 1898 (44.4) 1872 (44.0)

  45 to 60 mL/min/1.73m2 1330 (30.3) 1333 (32.2) 1313 (30.7) 1350 (31.7)

  >60 mL/min/1.73m2 1698 (38.7) 401 (9.7) 1067 (24.9) 1032 (24.3)

Urine albumin:creatinine ratio

  <300 mg/g 526 (12.0) 429 (10.4) 502 (11.7) 453 (10.6)

  300 to 1000 mg/g 1815 (41.3) 1715 (41.4) 1746 (40.8) 1784 (41.9)

  >1000 mg/g 2051 (46.7) 1997 (48.2) 2031 (47.5) 2017 (47.4)

Duration of diabetes, years 15.8 (8.6) 14.9 (9.8) 15.3 (9.3) 15.5 (9.1)

Diabetes 4392 (100.0) 2778 (67.1) 3599 (84.1) 3571 (83.5)

Cardiovascular disease 2217 (50.5) 1551 (37.5) 1905 (44.5) 1863 (43.8)

Heart failure 652 (14.8) 454 (11.0) 560 (13.1) 546 (12.8)

Use of mineralocorticoid receptor antagonists‡ .. 219 (5.3) 104 (2.4) 115 (2.7)

Data are n (%) and mean (SD). *9 patients from the intention-to-treat population in CREDENCE (N=4401) were excluded as they did not have any recorded RAS 
blockade at baseline. †163 patients from the intention-to-treat population in DAPA-CKD (N=4304) were excluded as they did not have any recorded RAS 
blockade at baseline. ‡Data on use of mineralocorticoid receptor antagonists is provided for DAPA-CKD only, owing to the fact that the use of these medications 
was contraindicated in the CREDENCE trial at baseline due to early concerns about the potential risk of hyperkalemia with SGLT2 inhibitors. Abbreviations: 
CREDENCE, Canagliflozin and Renal Events in Diabetes with Established Nephropathy Clinical Evaluation; DAPA-CKD, Dapagliflozin and Prevention of 
Adverse Outcomes in Chronic Kidney Disease; RAS, renin-angiotensin system; SGLT2i, sodium glucose cotransporter 2 inhibitor.
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Table 2. Selected baseline characteristics of participants in the pooled CREDENCE 
and DAPA-CKD population stratified by discontinuation/non-discontinuation of RAS 
blockade during follow-up.

Pooled CREDENCE/DAPA-CKD Population (N=8533)*
Characteristic Participants who 

discontinued RAS blockade 
(n=743)

Participants who did not 
discontinue RAS blockade 

(n=7790)

Randomised to SGLT2i 349 (47.0) 3930 (50.4)

Age, years 61.7 (11.2) 62.5 (10.7)

Female 226 (30.4) 2640 (33.9)

Race

  White 367 (49.4) 4768 (61.2)

  Black 129 (17.4) 928 (11.9)

  Asian 185 (24.9) 1442 (18.5)

  Other 62 (8.3) 652 (8.4)

Systolic blood pressure, mm Hg 138.6 (18.4) 138.6 (16.3)

Glycated haemoglobin, % 7.8 (1.6) 7.7 (1.5)

Serum potassium, mmol/L 4.7 (0.6) 4.5 (0.5)

Serum potassium

  <5 mmol/L 518 (69.7) 6052 (77.7)

  ≥5 mmol/L 223 (30.0) 1726 (22.2)

Estimated glomerular filtration rate, mL/min/1.73m2 44.9 (14.7) 50.4 (15.7)

Estimated glomerular filtration rate

  <45 mL/min/1.73m2 430 (57.9) 3340 (42.9)

  45 to 60 mL/min/1.73m2 202 (27.2) 2461 (31.6)

  >60 mL/min/1.73m2 111 (14.9) 1988 (25.5)

Urine albumin:creatinine ratio

  <300 mg/g 66 (8.9) 889 (11.4)

  300 to 1000 mg/g 280 (37.7) 3250 (41.7)

  >1000 mg/g 397 (53.4) 3651 (46.9)

Duration of diabetes, years 15.5 (9.0) 15.4 (9.2)

Diabetes 645 (86.8) 6525 (83.8)

Cardiovascular disease 358 (48.2) 3410 (43.8)

Heart failure 91 (12.2) 1015 (13.0)

Use of mineralocorticoid receptor antagonists† 22 (3.0) 197 (2.5)

Data are n (%) and mean (SD). *9 patients from the intention-to-treat population in CREDENCE (N=4401) were 
excluded as they did not have any recorded RAS blockade at baseline. 163 patients from the intention-to-treat 
population in DAPA-CKD (N=4304) were excluded as they did not have any recorded RAS blockade at baseline. †Data 
on use of mineralocorticoid receptor antagonists is provided for DAPA-CKD only, owing to the fact that the use of these 
medications was contraindicated in the CREDENCE trial at baseline due to early concerns about the potential risk of 
hyperkalemia with SGLT2 inhibitors. Abbreviations: CREDENCE, Canagliflozin and Renal Events in Diabetes with 
Established Nephropathy Clinical Evaluation; DAPA-CKD, Dapagliflozin and Prevention of Adverse Outcomes in 
Chronic Kidney Disease; RAS, renin-angiotensin system; SGLT2i, sodium glucose cotransporter 2 inhibitor.
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Figure 1. Kaplan-Meier curves of incident temporary or permanent discontinuation of 
RAS blockade in A) CREDENCE, and B) DAPA-CKD. The insets show the same data on 
an expanded y axis. Abbreviations: CREDENCE, Canagliflozin and Renal Events in 
Diabetes with Established Nephropathy Clinical Evaluation; DAPA-CKD, Dapagliflozin and 
Prevention of Adverse Outcomes in Chronic Kidney Disease; RAS, renin-angiotensin 
system.
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Figure 2. Effects of SGLT2 inhibitors on temporary or permanent discontinuation of 
RAS blockade. Abbreviations: CREDENCE, Canagliflozin and Renal Events in Diabetes 
with Established Nephropathy Clinical Evaluation; DAPA-CKD, Dapagliflozin and Prevention 
of Adverse Outcomes in Chronic Kidney Disease; SGLT2i, sodium glucose cotransporter 2 
inhibitor; HR, hazard ratio.
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Figure 3. Effects of SGLT2 inhibitors on temporary or permanent discontinuation of 
RAS blockade by baseline-defined participant subgroups. Abbreviations: CREDENCE, 
Canagliflozin and Renal Events in Diabetes with Established Nephropathy Clinical 
Evaluation; DAPA-CKD, Dapagliflozin and Prevention of Adverse Outcomes in Chronic 
Kidney Disease; SGLT2i, sodium glucose cotransporter 2 inhibitor; HR, hazard ratio.
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