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BALANCING RISKS AND BENEFITS FOR PERSONALIZED GOALS

More Stringent Control
• No hypoglycemia
• Less complexity/polypharmacy
• Lifestyle or metformin only
• Short disease duration
• Long life expectancy
• No CVD

Less Stringent Control
• History of severe hypoglycemia
• High burden of therapy
• Longer disease duration
• Limited life expectancy 
• Extensive co-morbidity
• CVD

From KDIGO CLINICAL PRACTICE GUIDELINE ON DIABETES MANAGEMENT  IN CHRONIC KIDNEY DISEASE Kidney International Suppl Oct 2020 



GLYCEMIC MONITORING AND TARGETS IN PATIENTS WITH

DIABETES AND CKD
Recommendation 2.2.1: We recommend an individualized HbA1c target ranging from 
<6.5% to <8.0% in patients with diabetes and non-dialysis dependent CKD (1C).

From KDIGO CLINICAL PRACTICE GUIDELINE ON DIABETES MANAGEMENT  IN CHRONIC KIDNEY DISEASE Kidney International Suppl Oct 2020 



Improvement in CKD mortality has been limited

Global age-standardized mortality rate (per 100,000)
percent change, 2007-2017

CKD = chronic kidney disease; COPD = chronic obstructive pulmonary disease.
GBD 2017 Causes of Death Collaborators. Lancet. 2018;392:1736-1788.
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SGLT2 inhibitors have been shown to reduce the risk of progressing to renal 
composite endpoints in CV and renal outcomes trials

aComposite kidney disease endpoint was defined as: dSCr accompanied by eGFR ≤45 mL/min/1.73 m2, RRT, or kidney death; b40% reduction in eGFR, RRT, or death from 
kidney causes; ceGFR decrease ≥40% to <60 mL/min/1.73 m2, ESRD or kidney death; dESRD, dSCr, or kidney death
CI, confidence interval; CV, cardiovascular; dSCr, doubling of serum creatinine; eGFR, estimated glomerular filtration rate; ESRD, end-stage renal disease; HR, hazard ratio; 
RRT, renal replacement therapy; SGLT2, sodium–glucose co-transporter 2
1. Wanner C, et al. N Engl J Med 2016;375:323–334; 2. Neal B, et al. N Engl J Med 2017;377:644–657; 3. Mosenzon O, et al. Lancet Diabetes Endocrinol 2019;7:606–617; 
4. Perkovic V, et al. N Engl J Med 2019;380:2295–2306
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Dapagliflozin 10 mg (1.5%)
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HR: 0.53 

(95% CI: 0.43, 0.66);

P<0.0001

Placebo (2.8%)

Placebo

Empagliflozin

HR: 0.54 

(95% CI: 0.40, 0.75);

P<0.001
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HR: 0.66

(95% CI: 0.53, 0.81);

P<0.001

Placebo

Canagliflozin
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HR: 0.60

(95% CI: 0.47, 0.77)

46%

Relative risk reduction

EMPA-REG OUTCOME1,a

40%

Relative risk reduction

CANVAS program2,b

47%

Relative risk reduction

34%

Relative risk reduction

DECLARE-TIMI 583,c CREDENCE4,d



If A1C above target

GLP-1 RA 

with 

proven 

CVD 

benefitc

SGLT2i 

with 

proven 

CVD 

benefitc

EITHER/

OR

ADA 2021 Standards of Care
Antihyperglycemic Medication in T2D: Overall Approach

To avoid therapeutic inertia reassess and modify treatment regularly (3-6 months). aActioned whenever these become new clinical considerations regardless of background glucose-lowering medications; bMost patients enrolled in the relevant trials were on metformin at baseline as glucose-lowering therapy; cProven CVD benefit means it has label indication of reducing CVD events; dLow
dose may be better tolerated though less well studied for CVD effects; eDegludec or U100 glargine have demonstrated CVD safety; fChoose later generation SU to lower risk of hypoglycemia; glimepiride has shown similar CV safety to DPP-4i; gBe aware that the SGLT2 inhibitor labeling varies by region and individual agent with regard to indicated level of eGFR for initiation and continued 
use; hDapagliflozin, empagliflozin, and canagliflozin have shown reduction in HF and reduction in CKD progression in CVOTs. Dapagliflozin and canagliflozin have primary renal outcome data. Dapagliflozin and empagliflozin have primary HF outcome data; iProven benefit means it has label indication of reducing HF in this population; jRefer to Section 11: Microvascular Complications and 
Foot Care; kDegludec/glargine U300 < glargine U100/detemir < NPH insulin lSemaglutide > liraglutide > dulaglutide > exenatide > lixisenatide; mIf no specific comorbidities (ie, no established CVD, low risk of hypoglycemia, and lower priority to avoid weight gain or no weight-related comorbidities); nConsider country- and region-specific cost of drugs. In some countries TZDs are relatively 
more expensive and DPP-4i are relatively cheaper.  

American Diabetes Association. Diabetes Care. 2021;44(suppl 1):S1-S232.

COST IS A MAJOR ISSUEm,nCOMPELLING NEED TO MINIMIZE HYPOGLYCEMIA

If A1C Above Individualized Target, Proceed as Below

DPP-4i GLP-1 RA SGLT2i TZD

Consider addition of SUf or basal insulin:

• Choose later generation SU with lower risk of hypoglycemia

• Consider basal insulin with lower risk of hypoglycemiak

OR

SGLT2i

TZD

OR

SGLT2i

TZD

OR

OR

TZD

DPP-4i
OR

GLP-1 RA

GLP-1 RA SGLT2i

NO

If A1C above 

target

If A1C above 

target

If A1C above 

target

If A1C above 

target

Insulin therapy basal insulin with 

lowest acquisition cost

OR

Consider other therapies based on 

cost

SUf

TZDn

If A1C above 

target

If A1C above 

target

If A1C above 

target

If A1C above 

target

SUf

TZDn

DPP-4i

COMPELLINGNEED TO MINIMIZE WEIGHT GAIN OR 

PROMOTE WEIGHT LOSS

If quadruple therapy required or SGLT2i and/or GLP-1 RA not tolerated 

or contraindicated, use regimen with lowest risk of weight gain. 

Preferably: DPP-4i (if not on GLP-1 RA) based on weight neutrality

GLP-1 RA with 

good efficacy for 

weight lossl

SGLT2i

If A1C above 

target

If A1C above 

target

If A1C above 

target

If A1C above 

target

If DPP-4i not tolerated or contraindicated or patient already on 

GLP-1 RA, cautious addition of:

-SUf -TZDd - Basal Insulin

OR

Continue with addition of other agents listed above

If A1C above target

If A1C above target

EITHER/ 

OR

GLP-1 RA with 

good efficacy for weight 

lossl

SGLT2i

Consider Independently of Baseline A1C, Individualized A1C Target, or Metformin Useb

Indicators of High-Risk or Established ASCVD, CKD or HFa

First-Line Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

+ASCVD/INDICATORS of High Risk +HF +CKD

DKD and 

Albuminuriaj

GLP-1 RA 

with 

proven 

CVD 

benefitc

SGLT2i 

with

proven 

CVD 

benefitc,i

SGLT2i with primary evidence 

of reducing CKD progression

SGLT2i with evidence of 

reducing CKD progression 

in CVOTsg,h,j

GLP-1 RA with proven 

CVD benefitc if SGLT2i not 

tolerated or contraindicated

OR

OR

NO

EITHER/

OR

Particularly HFrEF

(LVEF <45%)

SGLT2i with 

proven benefit in 

this populationg,h,i

• Established ASCVD

• Indicators of high ASCVD risk 

(ageÓ55 years with coronary, 

carotid, or lower extremity 

artery stenosis >50%, or LVH)

If further intensification is required 

or patient is unable to tolerate 

GLP-1 RA and/or SGLT2i, choose 

agents demonstrating CV benefit 

and/or safety:

• For patients on a GLP-1 RA, con-

sider adding SGLT2i with proven 

CVD benefit and vice versac

• TZDd

• DPP-4i if not on GLP-1 RA

• Basal insuline

• SUf

PREFERABLY

For patients with T2D and 

CKDj (e.g., eGFR 

<60 mL/min/1.73 m2) and 

thus at increased risk of 

cardiovascular events



ANTIHYPERGLYCEMIC THERAPIES IN PATIENTS WITH DIABETES AND CKD

From KDIGO CLINICAL PRACTICE GUIDELINE ON DIABETES MANAGEMENT  IN CHRONIC KIDNEY DISEASE Kidney International Suppl Oct 2020 



CREDENCE PRIMARY OUTCOME: ESKD, SERUM

CREATININE DOUBLING, OR CKD OR CVD DEATH
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Months since randomization

Hazard ratio, 0.70 (95% CI, 0.59–0.82)

P = 0.00001

6 12 18 24 30 36 42

340 participants

245 participants

Placebo

Canagliflozin

No. at risk

Placebo 2199 2178 2132 2047 1725 1129 621 170

Canagliflozin 2202 2181 2145 2081 1786 1211 646 196

Perkovic V et al. N EngJ Med 2019;380:2295-2306



CREDENCE PRIMARY OUTCOME BY EGFR AND

ALBUMINURIA

Perkovic V et al. N Eng J Med 2019;380:2295-2306

Hazard ratio 

(95% CI)

Interaction

P value

Screening eGFR 0.11

30 to <45 mL/min/1.73 m2 0.75 (0.59–0.95)

45 to <60 mL/min/1.73 m2 0.52 (0.38–0.72)

60 to <90 mL/min/1.73 m2 0.82 (0.60–1.12)

Baseline UACR 0.49

≤1000 mg/g 0.76 (0.55–1.04)

>1000 mg/g 0.67 (0.55–0.81)

Favors Canagliflozin Favors Placebo

0.25 0.5 1.0 2.0 4.0



Primary and secondary outcomes by diabetes status

Dapagliflozin Placebo

Hazard Ratio 

(95% CI)

P-value for 

Interaction

No. of participants/total no.

Primary outcome

Overall1 197/2152 312/2152 0.61 (0.51, 0.72)

With type 2 diabetes1 152/1455 229/1451 0.64 (0.52, 0.79)

Without type 2 diabetes1 45/697 83/701 0.50 (0.35, 0.72) 0.24

Renal-specific outcome

Overall1 142/2152 243/2152 0.56 (0.45, 0.68)

With type 2 diabetes 103/1455 173/1451 0.57 (0.45, 0.73)

Without type 2 diabetes 39/697 70/701 0.51 (0.34, 0.75) 0.57

CV death or heart failure

Overall1 100/2152 138/2152 0.71 (0.55, 0.92)

With type 2 diabetes 85/1455 119/1451 0.70 (0.53, 0.92)

Without type 2 diabetes 15/697 19/701 0.79 (0.40, 1.55) 0.78

All-cause mortality

Overall1 101/2152 146/2152 0.69 (0.53, 0.88)

With type 2 diabetes 84/1455 113/1451 0.74 (0.56, 0.98)

Without type 2 diabetes 17/697 33/701 0.52 (0.29, 0.93) 0.25

2 .00 .5

P la c e b o  b e tte rD a p a g lif lo z in  b e t te r

0 .2 1 .0

1. Heerspink HJL. et al. N Engl J Med. 2020 DOI: 10.1056/NEJMoa2024816
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Days after randomisation

Placebo

EmpagliflozinE
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Composite renal endpoint (end -stage kidney 
disease or sustained profound decrease in eGFR)

Composite renal endpoint is defined as chronic dialysis, renal transplant, sustained reduction of Ó40% eGFR or sustained eGFR<15 ml/min/1.73 m 2 for patients with eGFR Ó30 ml/min/1.73 m2 at 

baseline (<10 ml/min/1.73 m 2 for patients with eGFR <30 ml/min/1.73 m 2 at baseline). Dialysis is regarded as chronic if the frequency of dialysis is twice or more per week for at least 90 days. Co x 

regression model including covariates age, baseline eGFR (CKD -EPI), region, baseline diabetes status, sex, and baseline LVEF.  C KD-EPI, Chronic Kidney Disease Epidemiology Collaboration; eGFR, 

estimated glomerular filtration rate; LVEF, left ventricular ejection fraction; PY, patient years. ARR, absolute risk reducti on; RRR, relative risk reduction

Packer et al. NEJM 2020. DOI: 10.1056/NEJMoa2022190.

Patients at risk

Placebo

Empagliflozin

1867

1863

1592

1599

1501

1532

1136

1155

1058

1062

681

687

357

391

259

276

HR 0.50
(95% CI 0.32, 0.77)

Empagliflozin: 
30 patients with event
Rate: 1.6/100 patient -years
Placebo: 
58 patients with event
Rate: 3.1/100 patient -years

RRR

50%

ARR

1.5%



© AstraZeneca 2020

*Single agent RAS inhibition with either ACE inhibitor or ARB in clinically appropriate dose and 

management of CV risk factors and other existing comorbidities

ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; CV, cardiovascular; 

EMPA-KIDNEY is a multinational, randomised, double-blind, placebo-controlled 
phase III study in patients with or without T2D1–3

EMPA-KIDNEY: trial design

13

Empagliflozin 10 mg qd + standard of care*

Placebo qd + standard of care*

Run-in

Initial 

visit

Randomisation (1:1)

Double-blind (N=~6000)

Every 6 months 

thereafter

8–12 weeks

End of treatment

Final follow-up, ~4 weeks 

after last dose of study 

drug

• Median follow up: 

~3.1 years

• Event driven (≥1070 

primary outcome events) 

2 months 6 months 12 months

Primary endpoint 

Cardio–renal composite outcome of 1) time to first occurrence of kidney disease progression (defined as

ESKD, a sustained decline in eGFR to <10 ml/min/1.73 m², renal death or a sustained decline of

≥40% in eGFR from randomisation); or 2) CV death

Key secondary endpoints HHF or CV death; all-cause hospitalisation; all-cause mortality



Albuminuria stage, description and range (mg/g)

A1 A2 A3

No albuminuria Microalbuminuria Macroalbuminuria

<30 30–300 >300
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Stage 1 ≥90

Stage 2 60–89

Stage 3a 45–59

Stage 3b 30–44

Stage 4 15–29

ESKD 5 <15

EMPA-KIDNEY enrols a broad CKD population

eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; UACR, urine albumin-to-creatinine ratio 

Adapted from Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. Kidney Int Suppl 2013;3:1. 1. Jardine MJ et al. Am J Nephrol 

2017;46:462; 2. ClinicalTrials.gov. NCT03036150 (accessed July 2018); 3. ClinicalTrials.gov. NCT03594110 (accessed July 2018)

Empagliflozin ist bisher zugelassen zur Therapie des unzureichend kontrollierten Typ-2-Diabetes - siehe aktuelle Fachinformation 14

Low CKD risk Moderately increased CKD risk High CKD risk Very high CKD risk

CREDENCE population1

eGFR ≥30 to <90 ml/min/1.73 m2

and UACR >300 mg/g 

CREDENCE population1

eGFR ≥30 to <90 ml/min/1.73 m2

and UACR >300 mg/g 

DAPA-CKD population2

eGFR >25 to <75 ml/min/1.73 m2 

and UACR >200 mg/g 

EMPA-KIDNEY population3

eGFR ≥20 to <45 ml/min/1.73 m2

eGFR ≥45 to <90 ml/min/1.73 m2 

and UACR ≥200 mg/g 

CREDENCE population1

eGFR ≥30 to <90 ml/min/1.73 m2

and UACR >300 mg/g 

CREDENCE population1

eGFR ≥30 to <90 ml/min/1.73 m2

and UACR >300 mg/g 

DAPA-CKD population2

eGFR >25 to <75 ml/min/1.73 m2 

and UACR >200 mg/g 

EMPA-KIDNEY population3

eGFR ≥20 to <45 ml/min/1.73 m2

eGFR ≥45 to <90 ml/min/1.73 m2 

and UACR ≥200 mg/g 

CREDENCE population1

eGFR ≥30 to <90 ml/min/1.73 m2

and UACR >300 mg/g 

CREDENCE population1

eGFR ≥30 to <90 ml/min/1.73 m2

and UACR >300 mg/g 

DAPA-CKD population2

eGFR >25 to <75 ml/min/1.73 m2 

and UACR >200 mg/g 

EMPA-KIDNEY population3

eGFR ≥20 to <45 ml/min/1.73 m2

eGFR ≥45 to <90 ml/min/1.73 m2 

and UACR ≥200 mg/g 



COMPREHENSIVE CARE IN PATIENTS WITH DIABETES

AND CKD

Practice Point 1.1.1: Patients 

with diabetes and CKD should be 

treated with a comprehensive 

strategy to reduce risks of kidney 

disease progression and 

cardiovascular disease.

From KDIGO CLINICAL PRACTICE GUIDELINE ON DIABETES MANAGEMENT  IN CHRONIC KIDNEY DISEASE Kidney International Suppl Oct 2020 



S Arnold et al Circulation. 2019;140:618–620.

Use of Guideline-Recommended Risk Reduction Strategies Among 
Patients With Diabetes and Atherosclerotic Cardiovascular Disease
Insights From Getting to an Improved Understanding of Low-Density Lipoprotein Cholesterol and Dyslipidemia 
Management (GOULD)

Optimal medical therapy
in <7%
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OVERALL SUMMARY

Treatment goals for CKD in type 2 diabetes include:

• Patient-centered decision-making and support emphasized throughout

• Glycemic targets should be individualized with focus on risk for hypoglycemia

• The longstanding standard-of-care for treatment of CKD in diabetes is an ACE inhibitor or an ARB.

• Base drug therapy should include metformin and SGLT2i, 

Lifestyle and Metformin is first line for glucose control

SGLT2i is first line for organ protection

• Thus, the treatment goal is not just risk factor control (incl glucose BP and lipids) but includes 
ORGANPROTECTION
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