Protein Kinase C-f3
(PKC-B) Inhibition:
A Promise not yet Fulfilled

Ruboxistaurin, an oral PKC-f3, was
withdrawn on March 15, 2007 by Eli Lilly




Dual Inhibition of Classical Protein Kinase C-a
and Protein Kinase C-f3 Isoforms Protects Against
Diabetic Nephropathy
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ASCEND Trial:
Endothelin Receptor Antagonist Avosentan
Significantly Decreased Albuminuria

ACR

(mgimmol) Bl Av.25mg

[ ] Av. 50 mg

A  Placebo

Terminated due to increased CHF and deaths

J Am Soc Nephrol 2010;21:527-535



Addition of Atrasentan, an Endothelin Receptor
Antagonist, to RAS Blockade Reduces Albuminuria
in Diabetic Nephropathy

Reduction in UACR
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Placebo Atrasentan Atrasentan Atrasentan
0.25 mg 0.75 mg 1.75 mg

Baseline UACR ~400 mg/g CR

J Am Soc Nephrol 2011;22:763-772



Atrasentan Restores Endothelial
Glycocalyx Thickness

Diabetes 2016;65:2429-2439



Pirfenidone, an Inhibitor of TGF-$ at 1200 mg/d, but
NOT 2400 mg/d, Improves eGFR from Baseline

3 month

EE3 6 month
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Pirfenidone (Esbriet) approved to treat idiopathic pulmonary fibrosis

J Am Soc Nephrol 2011;22:1144-1151



Pentoxifylline-Lower Decline in
eGFR and Greater UAE Reduction
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Baseline UAE ~1000 mg/day

J Am Soc Nephrol 2015;26:220-229



CCX140-B (CCR2 Antagonist) Lowers
Albuminuria in Patients with Type 2 DM

Monocyte chemoattractant protein-1 (MCP-1), also called C-C chemokine receptor 2 (CCR2)

8- Placebo
- 5 mg CCX{140-B
—— 10 mg CCX{140-B
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Least-sguares
mean
MNumber at risk
Placebo 64 64 "..1. A4 G2 A2 59
5mgCCX140-B 63 63 63 62 60 58 59 59
10 mg CCOX140-B 5 65 63 62 7 56

Baseline UAE 400 mg/day /},

Lancet Diabetes & Endo 2015;3:687-696



Pyridoxamine (Pyridorin), a Derivative of Vitamin
B6, Inhibits the Formation of Advanced Glycation
Endproducts

L.V. form of Pyridorin for use in hospital-acquired acute kidney injury

PYRIDORIMN PYRIDORIN
Feacts with and inactivates Inhibits conversion of post-
toxic carbonyls and Reactive Amadori intermediates to
Cxygen Speacies (ROS) AGEs by interfering with the
preventing the formation of ' - : redox metal ions which
i catalyze this reaction

Nephron 2015;129:22-28



Finerenone, a 3" Generation Nonsteroidal
Mineralocorticoid Receptor Antagonists Lowers
Albuminuria

to Baseline Least Squares Mean UACR
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" Placebo 1.25 2.5 5 7.5 10
Finerenone Dosage, mg/d

No. of patients 94 92 98 96 96

Baseline UACR ~200 mg/g CR

JAMA 2015;314:884-894



Patiromer (Veltassa)—

Twice Daily Lowered Potassium Levels
FDA Approved on October 22, 2015 but with a Black Box Warning

Mild hyperkalemia
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Moderate-to-severe
hyperkalemia

Day Wk

3 1
Base-

No. at Risk line

Overall 243 217

Mild hyperkalemia 92 80

Moderate-to-severe 151 137
hyperkalemia

N Engl J Med 2015;372:211-221



Sodium Zirconium Cyclosilicate (ZS-9)
3X Daily X2 days | Hyperkalemia

AstraZeneca receives Complete Response Letter from FDA May 27, 2016
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Al CKD CKD Heart Diabetes Taking <5.5 5.5-<6.0 6.0
0 4 B8 12 16 20 24 28 32 3 40 44 48 History eGFR Failure Mellitus RAASI

Time, h

Baseline Potassium
Level, mEg/L

JAMA 2014;312:2223-2233



Metformin Improves Whole-Body
Glycocalyx Barrier Properties

A Control blood vessel

:I Circulating blood

Solid glycocalyx

-circulating plasma: full exclusion
-Dex70: limited access, low clearance
-Dex40: free ac gnificant clearance

fO kDa dextrans
40 kDa dextrans
Plasma proteins

N Glycans

'\ ROS

Damaged glycocalyx

-circulating plasma: diminished exclusion

-Dex70: full acc , significant clearance
0: free access, significant clearance

C Diabetic blood vessel after metformin

Improved glycocalyx

-plasma: still diminished exclusion
-Dex70: limited access, reduced clearance
-Dex40: free access, significant clearance

Cardiovasc Diabetol 2013;12:175
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