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Early Detection of CKD:
Diabetes and Obesity



 Describe the impact of diabetes and 
obesity in the pediatric population 

 Discuss early markers of renal disease in 
diabetes and obesity

 Propose evidenced-based management 
options to slow progression of renal 
disease in children with diabetes and 
obesity



Diabetic Kidney Disease Facts

• The progression of kidney disease in type 1 
diabetes mellitus seems to be connected to 
control of blood sugar and Blood Pressure 

• 80% microalbuminuric patients progress to 
proteinuria over 6–14 years
• Recent studies have reported a regression as a 

result of better glycemic control



Incidence Trends DM Children

Mayer-Davis EJ et. al N Engl J Med 2017;376:1419-29



Diabetes Type I vs II in Children

JAMA 2007;297:2716-2724 



KDOQI DKD Guideline 1
Screening and Diagnosis of DKD 
• CKD in patients with DM may or may not represent 

DKD. In the absence of an established diagnosis, the 
evaluation of patients with diabetes and kidney 
disease should include investigation into the 
underlying cause(s). 

• 1.1 Patients with diabetes should be screened annually 
for DKD. Initial screening should commence:

• 5 years after the diagnosis of type 1 diabetes

• From diagnosis of type 2 diabetes

• 1.1.1 Screening should include:

• Measurements of urinary albumin/creatinine ratio (ACR) 
in a spot urine sample;

• Measurement of serum creatinine and estimation of GFR 



KDOQI DKD Guideline 1
• 1.2 An elevated ACR should be confirmed in the 

absence of UTI with 2 additional first-void 
specimens collected over the next 3 to 6 months
• Microalbuminuria is defined as an ACR between 30-300 

mg/g

• Macroalbuminuria is defined as an ACR > 300 mg/g

• 2 of 3 samples should fall within the microalbuminuric
or macroalbuminuric range to confirm classification

• 1.3 In most patients with diabetes, CKD should be 
attributable to diabetes if: 

• Macroalbuminuria is present

• Microalbuminuria is present 

• in the presence of diabetic retinopathy

• in type 1 diabetes of at least 10 years’ duration



KDOQI Guideline 1

• 1.4 Suspect Non-DKD if…. 



KDOQI Guideline 2

• 2. Management of Hyperglycemia and General 
Diabetes Care in CKD 
• Hyperglycemia, the defining feature of DM, is a 

fundamental cause of vascular target-organ 
complications, including kidney disease. 

• Intensive treatment of hyperglycemia prevents 
DKD and may slow progression of established 
kidney disease. 

• 2.1 Target HbA1c for people with diabetes should 
be < 7.0%, irrespective of the presence or absence 
of CKD



KDOQI DKD Guideline 3

• Most people with diabetes and CKD have 
hypertension. Treatment of hypertension 
slows the progression of CKD.
• 3.1 Hypertensive people with diabetes and CKD 

stages 1-4 should be treated with an ACE 
inhibitor or an ARB, usually in combination with a 
diuretic

• 3.2 Target blood pressure in diabetes and CKD 
stages 1-4 should be < 130/80 mm Hg 



Clinical Practice Recommendation 1
• Treatments that lower urinary albumin excretion may 

slow progression of DKD and improve clinical 
outcomes, even in the absence of hypertension. 
However, most people with diabetes and albuminuria 
have hypertension; management of hypertension in 
these patients is reviewed in Guideline 3. 
• 1.1 Normotensive people with diabetes and 

macroalbuminuria should be treated with an ACE inhibitor or 
an ARB

• 1.2 Treatment with an ACE inhibitor or an ARB may be 
considered in normotensive people with diabetes and 
microalbuminuria

• 1.3 Albuminuria reduction may be considered a treatment 
target in DKD



KDOQI Guideline 4
• 4. Management of Dyslipidemia in DM and CKD 

• Dyslipidemia is common in people with DM and CKD

• The risk of CVD is greatly increased in this population

• People with DM and CKD should be treated according 
to current guidelines for high-risk groups

• 4.1 Target low-density lipoprotein cholesterol (LDL-C) in 
people with diabetes and CKD stages 1-4 should be < 100 
mg/dL; <70 mg/dL is a therapeutic option

• 4.2 People with diabetes, CKDstages1-4, and LDL-C > 100 
mg/dL should be treated with a statin

• 4.3 Treatment with a statin should not be initiated in 
patients with type 2 diabetes on maintenance hemodialysis 
therapy who do not have a specific cardiovascular 
indication for treatment



KDOQI Guideline 5
• Management of diabetes and CKD should 

include nutritional intervention. Dietary 
modifications may reduce progression of CKD
• 5.1 Target dietary protein intake for people with 

diabetes and CKD stages 1-4 should be the RDA of 
0.8 g/kg body weight per day

No protein restriction in 

growing children

Negative effects on 

growth



Diabetic Kidney Disease in 
Children

• CKD stage 3 or greater due to 
DKD is rare in children and 
adolescents

• Also, children and adolescents 
are more likely to revert from 
microalbuminuria to 
normoalbuminuria than adults 

• Data regarding treatment of 
hyperglycemia, hypertension, 
and dyslipidemia in children with 
diabetes and adolescents with 
CKD are almost nonexistent. 



Glucose Control in Children



Strategies to Delay Progression

• Intensive glycemic control

• Antihypertensive treatment by 
blocking RAAS system
• Consider treating microalbuminuria, 

even if normotensive

• Lipid-modifying statin therapy





Obesity Facts – WHO 2016

• 41 million children < 5 y/o are overweight or obese

• >340 million children 5-19 y/o are overweight or obese

• Once considered a high-income country problem, overweight 
and obesity are now on the rise in low- and middle-income 
countries, particularly in urban settings. 

• Africa

• the number of overweight children under 5 has increased by nearly 50% since 
2000.

• The prevalence of overweight and obesity among children and 
adolescents aged 5-19 y/o  has risen from 4% in 1975 to > 
18% in 2016. 

• The rise has occurred similarly among both boys and girls: in 2016 18% 
of girls and 19% of boys were overweight.

• While just under 1% of children and adolescents aged 5-19 
were obese in 1975, 6% of girls and 8% of boys were obese in 
2016.









Risk of Adult Obesity

Ward ZJ et. Al N Engl J Med 2017;377:2145-53.

Early development of obesity predicts 
obesity in adulthood, especially for 

children who are severely obese



Overweight:
Independent Risk Of CKD

J Ejerblad E et. al. Am Soc Nephrol 17: 1695–1702, 2006 



CKD and Healthy Obese

Jung CH et. al. Kidney International (2015) 88, 843–850 
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Adolescent BMI and Adult ESRD

Vivante A. et. al. Arch Intern Med 2012; 172:1644–1650 



Obesity and IgA

Hall E ey. Al Int J Nephrol and Renovascular Disease 2014:7 75–88 



Obesity and Unilateral Nephrectomy

Praga M et. al. Kidney International, Vol. 58 (2000), pp. 2111–2118 



Renal Sinus Fat “Fatty Kidneys” and CKD

Foster MC et. al. Hypertension. 2011 November ; 58(5): 784–790. 



Renal Lipotoxicity

• Lipids may cause renal mesangial and 
epithelial cell injury and may promote renal 
disease progression 

Moorhead JF et. al. Lancet 2: 1309–1311, 1982
Ruan XZ et al. Biochem Soc Trans 32: 88–91, 2004 



Cassis LA. Curr Hypertens Rep. 2008 April; 10(2): 93–98

Adipose tissue produces angiotensinogen

Adipocytes express AT1 and AT2 receptors



RAS and Fibrosis

Whaley-Connell A et. Al Kidney International (2017) 92, 313–323





ORG: Effect of Weight Loss

Shen WW et. al. Clin J Am Soc Nephrol 5: 1401–1409, 2010 



Ramipril and Proteinuria in Obese

Mallamaci F et. al. J Am Soc Nephrol 22: 1122–1128, 2011 



Ramipril and ESRD in Obese

Mallamaci F et. al. J Am Soc Nephrol 22: 1122–1128, 2011 



➢ Increasing use in 
adolescents

➢ Safe



Bariatric Surgery and Proteinuria

Li K et. al. PLOS One | DOI:10.1371 



Bariatric Surgery and Kidney Outcomes

Chang AR et. al. Kidney International Reports (2017) 2, 261–27 



108 Children

5 – 21 y/o

Laparoscopic gastrectomy

Alqahtani SA et al. Ann Surg  2012



Strategies to Delay Progression

• RAAS inhibition

• Weight loss
• Diet and Exercise

• Bariatric surgery

• Novel strategies involve administration of 
small molecules that specifically modulate 
deleterious pathways of fatty acid and 
cholesterol metabolism
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