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Outline 

 Understand the link between diabetes 
and kidney disease 
 

 Management of diabetic kidney disease 
◦ Primarily grades I-IV 

 
 



Background 
 Nearly 21 million people in the United States, or 7% of 

the population, have diabetes 
◦ 90-95% is type 2 
 
 

 Diabetes is the leading cause of CKD in developed 
countries 
◦ becoming the leading cause in developing countries due to global 

increase in type 2 diabetes and obesity 



Background 
 Diabetes prevalence increasing most rapidly in 

developed countries and in developing countries 
undergoing transition from traditional to modern 
lifestyles 
 

 The global burden of diabetes is expected to double 
between 2000 and 2030, with greatest increases in 
prevalence occurring in the Middle East, sub-Saharan 
Africa, and India 

 



Prevalence of Diabetes 



Prevalence of Obesity 



Cardiovascular disease 
 25-40% of diabetics 

develop Chronic Kidney 
Disease 
◦ Greater risk CVD, 

morbidity, premature 
mortality   

• UKPDS showed once 
microalbuminuria 
develops, death rates 
outpace CKD 
progression by 2:1 

 

 



Causes of Diabetic Kidney Disease 
(DKD) 
 Several pathways: 

 
◦ Microvascular disease affecting the glomeruli  diabetic 

nephropathy 
 

◦ Generalized diffuse atherosclerosis  atherosclerotic renal 
vascular disease and ischemic nephropathy 
 

◦ Ischemic nephropathy  papillary necrosis 
 

◦ Autonomic dysfunction  obstructive uropathy and recurrent 
UTIs 
 

◦ Increased risk of nephrotoxicity and AKIs (NSAIDs, contrast, 
aminoglycosides, etc.) 



Presentation and natural history 
 One of earliest changes is hyperfiltration and increase in GFR 

(mostly type 1) 
 Next is generally microalbuminuria 
◦ 5-10 yrs after onset 

 Then macroalbuminuria and overt diabetic nephropathy 
◦ 15 yrs after onset 
◦ Drop in GFR 
◦ Increase prevalence of hypertension (but may proceed) 

• Then end stage renal disease 
 

• Diabetic retinopathy is present in almost all type 1 DM with 
nephropathy and only 50-60% of type II DM with 
nephropathy 

 





Screening and diagnosis of DKD  
 Diabetics should be screened 

annually with serum creatinine 
and eGFR and urine 
alb:creatinine (ACR) 
◦ Starting 5 yrs after diagnosis of 

type 1 
◦ Starting at the diagnosis of type II 
 

 Elevated urine ACR confirmed 
2 more times and not in setting 
of UTI 
◦ Microalbuminuria= ACR 3-30 

mg/mmol 
◦ Macroalbuminuria= ACR >30 

mg/mmol 
 

 

 Consider other causes of 
CKD if:  
◦ active urine sediment  
◦ rapidly falling eGFR  
◦ rapidly rising proteinuria  
◦ absence of diabetic 

retinopathy  
◦ refractory hypertension 
◦ duration of type 1 DM <10 

yrs 
 



Management (CKD 1-IV and DM) 
Risk Factor Target 

Glycemic control HbA1C ≤ 7% 

Blood pressure control <140/90 if no proteinuria 
<130/80 if proteinuria 

Proteinuria <1g/d 
ACR < 100 mg/mmol 
Treat with ACE inh. Or ARB 

Dyslipidemia Treat all with statins 

Smoking Cessation 

Dietary protein intake 0.8 g/kg/day 

Obesity BMI 18.5-25 



Glycemic control 
 Lowering HgA1C to <7% reduced the development of 

microalbuminuria in both type 1 and type II DM 

 

Intensive HgA1C 7.2% 
Conventional HgA1C 
9.1% in DCCT 

HbA1C 8% 
both groups 



Glycemic control 
 Lowering HbA1C to <7% decreases development of 

macroalbuminuria in both type I and type II DM 
◦ Numbers in studies small, therefore not statistically 

significant 
 
 

 Lowering HbA1C to <7% reduces the rate of 
decrease in eGFR (?) 
◦ Most RCTs have such small numbers reaching outcome of 

decrease in GFR but eGFR drop is less in type I and type II  



 HgA1C target should not be <7% in those at risk for 
hypoglycemia 
◦ Including advanced CKD, multiple comorbidities, limited 

life expectancy 
 
 

 ADVANCE,  ACCORD,  VADT achieved HgA1C 6.5%, 
6.4%, 6.9% respectively 
◦ Reduction in micro and macro albuminuria 
◦ No Benefit to eGFR or CVD end points 
◦ Substantial increase in hypoglycemia  
◦ Increase in all-cause mortality in ACCORD 
 



Medication choices (KDOQI guidelines) 



Blood pressure control 
 Target in DM and CKD without proteinuria= ≤ 

140/90 
◦ these patients may be more likely to be elderly, prone 

to falls, marked systolic hypertension, severe 
autonomic neuropathy 
◦ Evidence for lower targets weaker but can be 

considered on an individual basis 
 

 Target in DM and CKD with proteinuria 
(>30mg/d) = ≤130/80 
 

 ACEi/ARB preferred antihypertensives if 
proteinuria > 30mg/d 



Lipid control 
 KDIGO 2013 guidelines: all diabetics with CKD should be 

treated with a statin or statin/ezetimibe combination 
◦ Independent of cholesterol levels 

 Statins should not be initiated if on dialysis 
◦ May be continued if on prior to dialysis  

 
 
 
 
 
 



Nutrition management 
 Dietary restrictions can be very challenging considering 

simple carbohydrate restriction, Na restriction, K and Phos 
restriction, fluid restriction, etc. 
◦ Specialty trained registered dietician involvement recommended 
 

 Omega-3 and monounsaturated fats may be beneficial in 
CKD 
 

 Na should be restricted to <2g/d 
 

 Dietary protein intake (CKD I-IV) should be 0.8 g/kg/d 
◦ Lowering protein reduces loss of kidney function and reduces 

proteinuria 
◦ However, overly strict protein restriction can lead to 

malnutrition 
 



Nutritional recommendations 



Proteinuria 
 RAS inhibition does not prevent the development of 

microalbuminuria and therefore ACEi/ARBs not recommended for 
primary prevention of DKD 
 

 RAS inhibition effectively reduces albuminuria progression and 
improves clinical outcomes in hypertensive patients with DKD 
 

 However diabetics, macroalbuminuria, and normal blood pressure 
were rarely included in available studies 
◦ relatively weak evidence for prognosis of kidney disease 
 

 Lowering proteinuria decreases cardiovascular risk 
 

 Overall, normotensive diabetics with proteinuria should be treated 
with ACEi/ARB 
 



Multifaceted approach 
 The Steno Study- randomized trial investigated a multifaceted 

treatment approach versus usual care in type 2 diabetes and 
microalbuminuria 









Summary 

 Diabetes is very common and increasing 
rapidly in prevalence 

 Diabetes is leading cause of CKD 
 High proportion of diabetics develop 

CKD 
 CKD and DM combination= very high 

cardiovascular risk 
 Aggressive risk factor management 
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