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Outlines 
• Cardiorenal protection
– SGLT2Inhibitors

• Mineralocorticoid receptor antagonists 
(MRA) 

• Glycemic control
• Nutrition
• Antihyperglycemic drugs
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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 
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Kidney–heart risk factor management. 
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Holistic approach for improving outcomes in 
patients with diabetes and CKD. 
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Recommendation 1.2.1:
• We recommend that treatment with an ACEi

or ARB be initiated in patients with diabetes, 
hypertension, and albuminuria, and that 
these medications be titrated to the highest 
approved dose that is tolerated 
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Drug considerations
Drug Starting dose Maximum dose Kidney impairement

Captopril 12.5 mg to 
25 mg 2 to 3 
times daily 

Usually 50 mg 3 
times daily (may 
go up to 450 
mg/day) 

Half-life is increased in eGFR: 10–50 ml/min: 
administer 75% of NL dose q12–18 h. 
CrCl <10 ml/min: administer 50% of NL dose 
q24 h. 
HD: administer after dialysis. About 40% of 
drug is removed by HD

Enalapril 5 mg once 
daily 

40 mg CrCl ≤30 ml/min: reduce initial dose to 2.5 
mg PO once daily. 
2.5 mg PO after HD on dialysis days; dosage 
on non-dialysis days should be adjusted 
based on clinical response 

Lisinopril 10 mg once 
daily 

40 mg CrCl 10–30 ml/min: Reduce initial 
recommended dose by 50% for adults. Max: 
40 mg/day 
CrCl <10 ml/min: Reduce initial dosage to 
2.5 mg PO once daily. Max: 40 mg/day 
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Drug considerations

Drug Starting dose Maximum dose Kidney impairement

Losartan 50 mg once 
daily 

100 mg No dosage adjustment necessary. 
Not removed by hemodialysis 

Valsartan 80 mg once 
daily 

320 mg No dosage adjustment available in 
eGFR<30ml/min . Use with caution. 
Not removed significantly by 
hemodialysis
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Practice Point 1.2.2:
• Monitor for changes in blood pressure, serum 

creatinine, and serum potassium within 2–4 weeks 
of initiation or increase in the dose of an ACEi or 
ARB 

24/08/01 KDIGO guideline for DKD 2022 9



Monitoring of serum Cr and K during ACEi or ARB 
treatment—dose adjustment and monitoring of side 

effects. 
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Practice Point 1.2.4:
• Advise contraception in women who are receiving 

ACEi or ARB therapy and discontinue these agents 
in women who are considering pregnancy or who 
become pregnant. 
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Practice Point 1.2.5:
• Hyperkalemia associated with the use of an ACEi or 

ARB can often be managed by measures to reduce 
serum potassium levels rather than decreasing the 
dose or stopping the ACEi or ARB immediately 
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Practice Point 1.2.6:
• Reduce the dose or discontinue ACEi or ARB 

therapy in the setting of either symptomatic 
hypotension or uncontrolled hyperkalemia despite 
the medical treatment outlined in Practice Point 
1.2.5, or to reduce uremic symptoms while treating 
kidney failure (estimated glomerular filtration rate 
[eGFR] <15 ml/min per 1.73 m2). 
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Practice Point 1.2.7:
• Use only one agent at a time to block the RAS. 
• The combination of an ACEi with an ARB, or the 

combination of an ACEi or ARB with a direct renin 
inhibitor, is potentially harmful. 
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Sodium–glucose cotransporter-2 inhibitors (SGLT2i) 

• Recommendation 1.3.1: 
• We recommend treating patients with type 2 

diabetes (T2D), CKD, and an eGFR >20 ml/min per 
1.73 m2 with an SGLT2i (1A). 
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Practice Point 1.3.1:
• The recommendation for SGLT2i is for kidney and 

cardiovascular protection and SGLT2i have been 
shown to have safety and benefit in CKD patients, 
even for those without T2D. 

• Thus, if patients are already being treated with 
other glucose-lowering agents, an SGLT2i can be 
added to the current treatment regimen 
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Practice Point 1.3.3:
• It is reasonable to withhold SGLT2i during times of 

prolonged fasting, surgery, or critical medical 
illness (when patients may be at greater risk for 
ketosis). 
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Practice Point 1.3.4:
• If a patient is at risk for hypovolemia, consider 

decreasing thiazide or loop diuretic dosages before 
commencement of SGLT2i treatment, advise 
patients about symptoms of volume depletion and 
low blood pressure, and follow up on volume 
status after drug initiation. 
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SGLT2Is
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Practice Point 1.3.5:
• A reversible decrease in the eGFR with 

commencement of SGLT2i treatment may occur 
and is generally not an indication to discontinue 
therapy. 
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Practice Point 1.3.6:
• Once an SGLT2i is initiated, it is reasonable to 

continue an SGLT2i even if the eGFR falls below 20 
ml/min per 1.73 m2, unless it is not tolerated or 
kidney replacement therapy is initiated. 
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Practice Point 1.3.7:
• SGLT2i have not been adequately studied in kidney 

transplant recipients, who may benefit from SGLT2i 
treatment, but are immunosuppressed and 
potentially at increased risk for infections; 
therefore, the recommendation to use SGLT2i does 
not apply to kidney transplant recipients (see 
Recommendation 1.3.1). 
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Mineralocorticoid receptor antagonists (MRA) 

• Recommendation 1.4.1: We suggest a nonsteroidal 
mineralocorticoid receptor antagonist with proven 
kidney or cardiovascular benefit for patients with 
T2D, an eGFR >25 ml/min per 1.73 m2, normal 
serum potassium concentration, and albuminuria 
(>30 mg/g [>3 mg/mmol]) despite maximum 
tolerated dose of RAS inhibitor (RASi) (2A). 
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Practice Point 1.4.1:
• Nonsteroidal MRA are most appropriate for 

patients with T2D who are at high risk of CKD 
progression and cardiovascular events, as 
demonstrated by persistent albuminuria despite 
other standard-of-care therapies. 

24/08/01 KDIGO guideline for DKD 2022 25



• Practice Point 1.4.2. A nonsteroidal MRA can be 
added to a RASi and an SGLT2i for treatment of 
T2D and CKD. 

• Practice Point 1.4.3: To mitigate risk of 
hyperkalemia, select patients with consistently 
normal serum potassium concentration and 
monitor serum potassium regularly after initiation 
of a nonsteroidal MRA. 
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Serum K monitoring during treatment with 
finerenone. 
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Practice Point 1.4.5:
• A steroidal MRA should be used for treatment of 

heart failure, hyperaldosteronism, or refractory 
hypertension, but may cause hyperkalemia or a 
reversible decline in glomerular filtration, 
particularly among patients with a low GFR. 
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Smoking cessation 

• Recommendation 1.5.1: We recommend advising 
patients with diabetes and CKD who use tobacco 
to quit using tobacco products (1D). 

• Practice Point 1.5.1: Physicians should counsel 
patients with diabetes and CKD to reduce 
secondhand smoke exposure. 
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Glycemic monitoring 

• Recommendation 2.1.1: We recommend using 
hemoglobin A1c (HbA1c) to monitor glycemic 
control in patients with diabetes and CKD (1C). 
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Effects of CKD–related factors on HbA1c
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Frequency of HbA1c measurement and use of 
glucose management indicator (GMI) in CKD 
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Recommendations 
• Practice Point 2.1.4: Daily glycemic monitoring 

with CGM or self-monitoring of blood glucose 
(SMBG) may help prevent hypoglycemia and 
improve glycemic control when glucose-lowering 
therapies associated with risk of hypoglycemia are 
used. 
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Practice Point 2.1.5:
• For patients with T2D and CKD who choose not to 

do daily glycemic monitoring by CGM or SMBG, 
glucose-lowering agents that pose a lower risk of 
hypoglycemia are preferred and should be 
administered in doses that are appropriate for the 
level of eGFR. 

24/08/01 KDIGO guideline for DKD 2022 34



Glycemic targets 

• Recommendation 2.2.1: We recommend an 
individualized HbA1c target ranging from <6.5% to 
<8.0% in patients with diabetes and CKD not 
treated with dialysis (1C). 
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Factors guiding decisions on individual HbA1c 
targets
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Recommendations 
• Practice Point 2.2.1:Safe achievement of lower 

HbA1c targets (e.g., <6.5% or <7.0%) may be 
facilitated by CGM or SMBG and by selection of 
glucose-lowering agents that are not associated 
with hypoglycemia.
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Nutrition intake 

• Practice Point 3.1.1: Patients with diabetes and 
CKD should consume an individualized diet high in 
vegetables, fruits, whole grains, fiber, legumes, 
plant-based proteins, unsaturated fats, and nuts; 
and lower in processed meats, refined 
carbohydrates, and sweetened beverages. 

• Recommendation 3.1.1: We suggest maintaining a 
protein intake of 0.8 g protein/kg/d for those with 
diabetes and CKD not treated with dialysis (2C). 
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Average protein content of foods in grams. 
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Recommendation 3.1.2:
• We suggest that sodium intake be <2 g of sodium 

per day (or <90 mmol of sodium per day, or <5 g of 
sodium chloride per day) in patients with diabetes 
and CKD (2C). 
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Ten ways to cut out salt. 
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Glucose-lowering therapies in patients with T2D and 
CKD 
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Suggested approach in dosing metformin based on 
the level of kidney function 
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Considerations for selecting glucose-lowering agents 
in patients with T2D and CKD 
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Dose 
adjustments for 
eGFR <45 
ml/min/1.73 m2 

24/08/01 KDIGO guideline for DKD 2022 45



In brief
• Starting SGLT2Is in eGFR>20ml/min/m2.
• Continue using these drugs in decreasing 

eGFR<20ml/min/m2 until RRT.
• Using MRAs (NS-MRA for renal protection 

and S-MRA for HTN controling if 
eGFR>45ml/min/m2).
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