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Epidemiology of diabetes and CKD 

• 20-40% of diabetics have CKD
• CKD usually develops after 10 years in type 1 diabetes 
• CKD can be present at the diagnosis of type 2 diabetes 
• Diabetes is the leading cause of ESRD in the USA
• CKD + Diabetes increases risk of cardiovascular disease
• Health care costs also sky rocket 



Albuminuria 

• Screening using spot MACR
• 24 HR urine studies: burdensome and add little to prediction or 

accuracy 
• Normal MACR = <30mg/g
• Moderately elevated MACR 30-300mg/g
• Severely elevated MACR = >300
• Exercise, infection, fever, heart failure, hyperglycemia, 

menstruation, and HTN may increase MACR independent of 
kidney damage



eGFR

• Calculated from serum creatinine 



Cystatin c 



Diagnosis 

• Clinical diagnosis 
• Based on albuminuria and reduced eGFR in absence of other causes of 

kidney damage 

• Active urinary sediment + rapidly increasing albuminuria or total 
proteinuria + nephrotic syndrome + rapidly decreasing eGFR + 
absence of retinopathy = alternative or additional etiologies 

• Rare for type 1 DM without retinopathy to develop Kidney Disease
• Renal biopsy 



AKI

• Diagnosed by a sustained increase in serum creatinine 
• Risk factors for AKI:

• DM
• NSAIDs
• Iodinated radiocontrast
• Meds that alter renal blood flow/ intrarenal hemodynamics (ACE/ARBs/ 

Diuretics)





AKI and SGLT2 inhibitors 
• Initial concern of AKI through volume depletion, especially when 

combined with diuretics, some studies say it does not 



ACE and rise in Creatine 

• Elevation in serum creatinine – up to 30% did not have any 
increase in mortality or progressive renal disease 

• Therefore, ACE – and ARBs should NOT be discontinued for 
increases in serum creatinine < 30% in the absence of volume 
depletion 



Surveillance 

• Albuminuria and eGFR should be monitored at least annually to
• enable timely diagnosis of CKD
• Monitor progression of CKD
• Detect superimposed kidney diseases including AKI
• Assess risk of CKD complications 
• Dose medications 
• Determine nephrology referral 

• EGFR less than 60 with ACE/ ARB or MRAs – monitor serum 
potassium 



Ultimate goal – decrease proteinuria 

• Interventions that lower albuminuria:
• Blood glucose management 
• Blood pressure management 
• Treatment with ACE or ARB
• Smoking cessation 
• Weight loss 
• Decrease salt in take 
• SGLT2 inhibitors, MRAs, GLP-1 RAs



Prevention 
• Only proven primary prevention interventions for CKD in people 

with diabetes are blood glucose (A1C less than 7%) and blood 
pressure management (SPRINT Trial)



Interventions 

• Nutrition:
• CKD Stages 3-5 (non dialysis): protein intake should be about 0.8g/kg 

body weight per day 
• Higher levels of dietary protein intake ( >1.3 g/kg/day) have been 

associated with increased albuminuria, more rapid kidney function loss, 
and CVD mortality 

• Reducing protein intake to less than 0.8g/kg/day is not recommended 
• Does not alter glucose, CVD, or GFR decline

• Restriction of dietary sodium (less than 2,300mg/day) 



Interventions 

• Glycemic control:
• Achieving near-normoglycemia has been shown in large, randomized 

studies to delay the onset and progression of albuminuria and reduce 
GFR in people with DM1 and 2



Interventions 

• BP control
• Use of ACE – and ARBs remain mainstay of management with CKD and 

albuminuria for treatment of HTN in DM
• HTN strong risk factor for progression of CKD
• BP less than 130/80mmHg is recommended to reduce CVD mortality and 

slow CKD progression among those with DM
• When increase in serum creatine reach 30% without associated 

hyperkalemia, RAS blockade should be continued ***
• Avoid combination of ACE- and ARB – no benefit 



Interventions

• Glucose lowering medications:
• SGLT2 inhibitors: 

• reduce renal tubular glucose reabsorption, weight, systemic BP, intraglomerular 
pressure, and albuminuria and slow GFR loss 

• Reduce oxidative tress in the kidney by >50% 
• Reduce NLRP3 inflammasome activity 
• Recommend when GFR is equal or greater than 20!

• GLP1 receptor agonist (Ozempic/ Mounjaro) – also improve outcomes





Interventions

• Selection of Glucose lowering medications for people with CKD
• Metformin: 

• contraindicated with GFR less than 30. 
• do not initiate if GFR less than 45 
• DC at the time or before iodinated contrast imaging procedures with GFR 30-60





Trials to know 

• EMPA-REG: empagliflozin reduced risk of incident or worsening 
nephropathy by 39% and risk of doubling of serum Cr 
accompanied by eGFR less or equal to 45 by 44%

• CANVAS: canagliflozin reduced risk of progression of albuminuria 
by 27% and risk of reduction in eGFR, ESKD, or death from ESKD 
by 40%

• LEADER: liraglutide reduced risk of new or worsening nephropathy 
by 22%

• SUSTAIN-6: semaglutide reduced risk of new or worsening 
nephropathy by 36%



CREDENCE



EMPA-KIDNEY



DAPA-CKD



FLOW STUDY



MRAs and CKD

• MRAs have not been well studied in DM and CKD 2/2 to risk of 
hyperkalemia 

• Data that do exist suggest sustained benefit on albuminuria 
reduction 



FIDELIO-DKD Tril



FIGARO-DKD Trial



FIDELITY Trial 



MRA vs SGLT2 inhibitors 

• No direct comparison exists currently 
• Also, no studies directly comparing MRAs, SGLT2 inhibitors and 

GLR-1RAs



Referral to a Nephrologist 

• Continuous rising UACR levels 
• Continuous declining GFR levels 
• Uncertainty of etiology 
• Advanced CKD 
• Early referral can reduce morbidity and mortality, cost. Also 

improve quality of care and delay dialysis 







• Accepting new patients!
• Montanakidney.com
• Office phone: 406-213-8939
• Office fax: 406-224-6127
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