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Diabetes is the #1 cause of ESRD

3 USRD Annual Report 2018
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Timeline of Disease Progression

4 Alicic, et al. CJASN 2017
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Pathogenesis

5 Alicic, et al. CJASN 2017
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Screening:

▪ Type 1: Starting 5 years after diagnosis

▪ Type 2: Starting immediately at diagnosis

Diagnostic Criteria:

▪ Albuminuria (>300mg/24h)

▪ Diabetic Retinopathy

▪ No evidence of alternative diagnosis

Diagnosis

Parving, NEJM. 19966
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Risk Factors 

7

Genetics

-Sex

-Race

Lifestyle

-Diet

-Smoking

Comorbid 

Conditions

-HTN

-Obesity

Hyperglycemia

Alicic, et al. CJASN. 2017

Diabetic 

Nephropathy
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Slowing the Progression

8

Multifaceted Approach

Lifestyle
Changes

• Low Sodium 
Diet

• Smoking 
Cessation

• Weight Loss

Blood Pressure
Management

• Goal < 130/80
• RAAS Blockade

Glycemic
Control

• A1C < 7.0

Novel
Therapeutics

• SGLT2 I
• Finerenone
• GLP-1 Agonists
• DPP-4 Inhibitors
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Treatment: Glycemic Control

9
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Intensive Glycemic Control: ADVANCE 2008

10

Control group A1C (7.3) vs Intensive A1C (6.5) 

P=0.32 P=0.01

The ADVANCE Collaborative Group, NEJM. 2008
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Intensive Glycemic Control: ACCORD 2008

11

Control group A1C (7.5) vs Intensive A1C (6.4) 

P=0.04P=0.16

Accord Study Group, 2008. NEJM
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Intensive Glycemic Control

12
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Management of Hypertension

13
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Intensive BP Control: ACCORD 2010

14

Standard BP (133.5/70.5) vs. Intensive BP (119/64.4)

P=0.20 P=0.03

The Accord Study Group, NEJM. 2010
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Intensive BP Control: ACCORD 2010

15 The Beddhu, Lancet. 2018

Accord Study Group, NEJM. 2010

WORSE RENAL 

OUTCOMES with 

intensive BP arm!

Standard BP (133.5/70.5) vs. Intensive BP (119/64.4)
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▪A 65 year old male with a past medical history of diabetes, hypertension, 

OSA, and obesity is managed on the current medicine regimen: losartan 

100mg, chlorthalidone 25mg, and metformin 1000mg BID. His BMI is 31, BP 

133/78, and he has trace pitting edema on exam. His laboratory parameters 

are pertinent for: 

140  110   15   143                  A1C 7.3

5.1    24   1.3.                          Urine albumin/creatinine 1200mg/gm

Clinical Case

16
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All of the following are recommended strategies in the management of this 

patient EXCEPT:

A. Start empagliflozin

B. Encourage weight loss

C. Recommend a low salt diet

D. Start finerenone

Clinical Case

17
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All of the following are recommended strategies in the management of this 

patient EXCEPT:

A. Start empagliflozin

B. Encourage weight loss

C. Recommend a low salt diet

D. Start finerenone

Clinical Case
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ACE Inhibitor Breakthrough

19 Lewis, et al. NEJM. 1193

P=0.007 P=0.006
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Irbesartan vs Amlodipine vs Placebo

20 Lewis, et al. NEJM. 2001 

P=0.02

Target BP: 135/85

Results: 

▪ 20% reduction in 

doubling of serum 

creatinine, ESRD, or 

death compared to 

placebo.

▪ 23% reduction 

compared to amlodipine.
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RAAS Blockade

21
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Intensive RAAS Blockade: ACE + ARB

22

▪ No difference: GFR decline, ESRD, Death

▪ More AKI 

▪ More hyperkalemia

P=0.30

P<0.001

P<0.001

Fried, et al. NEJM. 2013
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Nephron D: Losartan + Lisinopril

ALTITUDE: ACE + Aliskiren (Direct Renin Inhibition)

ONTARGET: Ramipril + Telmisartan

TRANSCEND: Post hoc analysis of ONTARGET for high-risk patients

Combination therapy consistently produces reduced albuminuria but fails to 

improve clinical outcomes and increases adverse events

Intensive RAAS Blockade

23
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Novel Therapeutic Agents

24
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Diabetic Therapy

25

Insulin Amylin

Giguanides Bile acid sequestrants

Sulfonureas Dopamine-2 agonists

Meglitinides SGLT2 Inhibitors

TZDs Alpha-glucosidase Inhibitors

GLP-1 Receptor Agonists DPP-4 inhibitors
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Diabetic Therapy

26
Kristensen, et al. Lancet Diabetes/Endocrinology. 2019

Cornel, et al. Diabetes Care. 2016

Insulin Amylin

Giguanides Bile acid sequestrants

Sulfonureas Dopamine-2 agonists

Meglitinides SGLT2 Inhibitors

TZDs Alpha-glucosidase Inhibitors

GLP-1 Receptor Agonists DPP-4 inhibitors

▪ Reduction in proteinuria
▪ Improved CVS outcomes

▪ Reduction in proteinuria
▪ No persuasive difference 

in CVS or renal outcomes
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SGLT2 Inhibitors

27
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Mechanism of Action: SGLT2 

28 Turner, et al. J. of Investigative Medicine. 2016

Alicic, et al. CJASN 2017
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SGLT-2 Inhibitors: Renal Outcomes

29 McGuire, et al. JAMA-Cardiology 2021
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SGLT2 Inhibitors: MACE Outcomes

30 McGuire, et al. JAMA-Cardiology 2021
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▪Selective mineralocorticoid receptor 

antagonist (MRA)

– More selective and potent.

– More anti-fibrotic and anti-inflammatory effects

– Less hyperkalemia

A new MRA: Finerenone

31
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RAAS Blockade + Finerenone

32 Bakris, et. Al. NEJM. 2020
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RAAS Blockade + Finerenone

33 Pitt, et al. NEJM. 2021
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RAAS Blockade + Finerenone

34 Bakris, et. Al. NEJM. 2020

▪ More hyperkalemia but 

no difference in AKI or 

hospitalization.
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Limitations: More Studies Needed

35
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Take Home Points

36

Multifaceted Approach

Lifestyle
Changes

• Low Sodium 
Diet

• Smoking 
Cessation

• Weight Loss

Blood Pressure
Management

• Goal < 130/80
• Single agent 

RAAS blockade

Glycemic
Control

• A1C < 7.0
• SGLT2 Inhibitor

More Data 
Needed

• Finerenone
• GLP-1 Agonists
• DPP-4 Inhibitors


