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Objectives

ÉUnderstand epidemiology of diabetes and unmet 

needs in diabetic kidney disease (DKD).

ÉReview limits and risks of current treatments to 

prevent or treat DKD.

ÉExamine effects of new drugs to lower blood 

glucose on DKD. 

ÉDiscuss barriers and facilitators for DKD 

therapeutic development.



2

Age-Adjusted Prevalence of Obesity and 

Diabetes Among US Adults

Obesity 

(BMI Ó30

kg/m 2)

Diabetes

1994

1994

2000

2000

No Data       <14.0%        14.0%ð17.9%        18.0%ð21.9%       22.0%ð25.9%       > 26.0%

No Data         <4.5%         4.5%ð5.9%           6.0%ð7.4%        7.5%ð8.9%            >9.0%

CDCôs Division of Diabetes Translation. National Diabetes Surveillance System 

available at http://www.cdc.gov/diabetes/statistics

2013

2013

County-level Estimates of Diabetes among 

Adults Aged Ó 20 years: 2011

Diabetes: A global emergency
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ESRD Incidence and Prevalence Rates 

by Primary Diagnosis in the USA

Incidence rates of ESRD attributed 

to diabetes are stable to decreasing.

Rates adjusted for age, gender, & race. USRDS 2016

Prevalence rates of ESRD attributed 

to diabetes are increasing.

Development of Diabetic Kidney Disease: 

A Serious Matter 

ÉKidney disease is a frequent diabetic complication.

ÉType 1 diabetes ~30%

ÉType 2 diabetes ~40%

ÉDiabetes is the most common cause of chronic kidney 

disease (CKD) and end-stage renal disease (ESRD) in 

the world.

ÉDiabetes prevalence in USA patients with ESRD: 66-86%

depending on race

ÉDKD amplifies cardiovascular disease (CVD) risk.

ÉMost of diabetes-associated excess CVD risk occurs in 

DKD.

Diabetic Kidney Disease

Risks

ÉProgress to ESRD (10 %)

ÉDialysis 

ÉKidney transplant

ÉDie of other causes without reaching 

ESRD (90 %)

ÉCVD

ÉInfections
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Annual Rates of Kidney Disease Progression and 

Death in Type 2 Diabetes (UKPDS)
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No Kidney Disease

Macroalbuminuria

Microalbuminuria

Elevated blood creatinine 

level or kidney replacement 

therapy

0.1%

(0.0% to 0.1%

0.1%

(0.1% to 0.2%)

0.3%

(0.1% to 0.4%)

2.0%

(1.9% to 2.2%)

2.8%

(2.5% to 3.2%)

2.3%

(1.5% to 3.0%)

1.4%

(1.3% to 1.5%)

3.0%

(2.6% to 3.4%)

4.6%

(3.6% to 5.7%)

19.2%

(14.0% to 24.4%)

Adler AI et al. Kidney Int 2003;61:225-232

Limits and Risks of Current Treatments: 

Intensive Glycemic Control 

NFK-KDOQI Clinical Practice Guideline for Diabetes and CKD: 2012 update.  Am J Kidney Dis 2012;60:850-886

Outcomes (# of studies) Risk ratio and 95% CI

All-cause mortality (4)

CVD mortality (3)

MI, non-fatal (4)

MI, fatal (3)

Stroke, non-fatal (4)

ESRD (2)

New onset of microalbuminuria (4)

Doubling of serum creatinine (4)

Hypoglycemia, severe (4)

0.1 0.2 0.5 1 2 5 10
Favors Intensive care Favors Usual care

Intensive Achieved A1c  

6.4 % - 6.9 %

Usual Achieved A1c

7.3 % - 8.4  %

Mortality, CVD Outcomes, and Severe 

Hypoglycemia in Diabetes with CKD: ACCORD

Survival free of 

all-cause 

mortality

in CKD Intensive

Standard

Most CKD defined by microalbuminuria: 69 % 

eGFR <60 ml/min/1.73m2: 22 % 

Papademetriou V et al. Kidney Int 2015;87:649-659
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ADA Standards of Medical Care in Diabetes

Circa 2017

ÉRecommendations for A1C Goals
ÉA reasonable A1C goal for many nonpregnant adults is <7 % (A)

ÉExceptions
ÉLess stringent A1C goals (<8 %) may be appropriate for patients 

with a history of severe hypoglycemia, limited life expectancy, 
advanced microvascular or macrovascular complications, and 
extensive co-morbid conditions. (B) 

ÉMore stringent A1C goals (<6.5 %) for selected individual patients 
if this can be achieved without significant hypoglycemia or other 
adverse effectsé Might include those with short duration of 
diabetes, type 2 diabetes treated only with lifestyle or metformin, 
long life expectancy, no significant CVD. (C)

ADA. Standards of Medical Care in Diabetes. Diabetes Care2017;40:S50

CKD

FDA Label Change for Metformin in 

Diabetes and CKD: April 2016
É Assess eGFR 

ÉBefore starting metformin and at least annually.

ÉConsider more frequent monitoring in patients at high-risk of eGFR decline.

É CKD stage 3a:If eGFR <60 and >45 mL/min/1.73m2 

ÉStop metformin with iodinated contrast administration, CHF, liver disease, 

alcoholism. (volume depletion, acute illness ïKRT comment on FDA guidance)

ÉReassess eGFR at 48 hours after contrast administration.

É CKD stage 3b: If eGFR <45 and >30 mL/min/1.73m2

ÉDo not initiate metformin. 

ÉMetformin may be continued, but reassess benefits versus risks of treatment.

ÉFollow same precautions as above.

É CKD stage 4: If eGFR <30 mL/min/1.73m2

ÉDo not use metformin.
FDA website

Accessed April 21. 2016

Meta-analysis of All -Cause Mortality in 

Moderate-to-Severe CKD by Metformin Usage

Crowley MJ et al. Ann Intern Med 2017;166:191-200. 
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Limits and Risks of Current Treatments: 

Anti-Hypertensive Agents

ÉAn ounce of 

preventioné Put ACE 

inhibitors/ARBs in the 

drinking water.

ÉMore is betteré Use 

dual RAS inhibition.

Myths Dispelled

Primary Prevention of Diabetic Kidney Disease:  

RAS Blockade with ACE Inhibitor or ARB

ÅRASS (n=285): 

Normotensive, 

normoalbuminuric, type 1 

diabetes with biopsy

ÅNo benefit of RAS 

blockade

ÅRenal structure

ÅMeasured GFR

Mauer M et al. NEJM2009;361:40-51

Bilous R et al. Ann Intern Med 2009;151:11-20

Tanamas SK et al. Diabetes Care 2016;39:2004-201
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Enalapril

Placebo

Losartan

0.00
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0.08

0.06

0.04

0.02 Similar results 

obtained in 

Europeans and 

American Indians 

with type 2 diabetes.

Dual RAS Blockade (losartan plus lisinopril ): 

VA-NEPHRON-D Stopped for Safety

É Median baseline ACR ~ 850 

mg/g
ÉDecreased  to 517 mg/g vs 701 mg/g in 

combination and losartan groups after 1 

year, p<0.001

É Mean baseline eGFR = 54 

ml/min/1.732

ÉDecreased  2.7 vs 2.9 ml/min/1.732 in 

combination and losartan after 1 year, 

p=0.17

É AEs more frequent in 

combination group
ÉHyperkalemia 9.9 % vs4.4 %, HR 2.8 

(1.8-4.3), p<0.001

ÉAcute kidney injury 18 % vs11 %, 

HR 1.7 (1.3-2.2), p<0.001

Fried LF et al. N Engl J Med 2013;369:1892-1903

Type 2 diabetic US veterans with macroalbuminuria

(n=1448)

http://en.wikipedia.org/wiki/File:MerlinDisney.gif
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VA-NEPHRON-D

Stopped for Futility, Tooé

Death, ESRD, eGFRdecline

(30 ml/min/1.73m2 or 50 %)

ESRD or eGFR decline

Death

Fried LF et al. N Engl J Med 2013;369:1892-1903

Novel Hypoglycemic Agents

Secondary Effects on the Kidney

ÉImprovement in hyperglycemia

ÉLoss of body weight

ÉNatriuresis

ÉLower blood pressure

Tanaka T et al. Kidney Int 2014;86:701ï711,2014

Extra Pancreatic Effects 

of GLP-1 and DPP-4


