Renal Sparing Therpay:
Overview:
1. Treatments designed to ↓ likely renal injury or functional decline

2. In patients at high risk or who are manifesting signs of disease (↑ Cr, proteinuria, etc)

Forstall ESRD by: 

1. Control of BP (<125/75 with proteinuria, <139/85 without proteinuria)

2. Suppress RAS (Renin-Angio System) with ACEI or ARB (goal: normal urine microalbumin)

3. Control blood glucose in DM (HGb A1C<7)

4. Protein Restriction (0.8 g/kg/day)

5. Control Dyslipidemia (LDL-C<100)

6. Smoking Cessation
7. Quality of evidence for 1-3 is strong, 4-6 less strong evidence
Chronic Kidney Disease:

1. Very prevalent in society

2. High rate of CVD in patients with Chronic renal disease, high mortality.  More servere renal disease(↑ mortality.
Control of BP: 

1. Control of bp is important because Glomerular Hyperfiltration leads to glomerular sclerosis. 

a. If you lose nephrons, remaining nephrons will ↑ their individual GFR through dilation of afferent and constriction of efferent vessels(glomerular hyperfiltration.  

b. This leads to accelerated ESRD through glomerular sclerosis.

c. Diabetics will have glomerular hyperfiltration (↑ GFR) which accelerates the onset of glomerular sclerosis.
2. Most common kidney manifestation of ↑ bp: benign nephrosclerosis.

3. Treatment: 

a. Lifestyle modifications first.
b. Initial Drug choices if not at goal bp
i. Without compelling indications:

1. Stage 1 HTN: thiazides

2. Stage 2 HTN: (bp>160 or dias>100) 2 drug combinations, thiazides plus ACEI

ii. Patients with compelling indications: diuretics, ACEI, βBlockers, etc.

c. Add drugs or modify dosages if still not at goal bp
4. Nifedipine (Ca channel blocker) will ↓ glomerular sclerosis by minimizing glomerular hypertrophy
5. ACEI will ↓ glomerular capillary pressure and reduce glomerular sclerosis (but not as much as nifedipine)
6. Nitroprusside: can lower bp in patients with renal artery stenosis.  Profound effect in patients with bilateral renal artery stenosis, not just ↓ bp that benefits kidneys
7. More severe the proteinuria, lowering bp will make a larger difference in maintaining kidney function.  

Type II Diabetics:

1. 63% have HTN, 40% ARE UNCONTROLLED, 28% have microalbuminuria, 15% have proteinuria (more advanced than microalbuminuria), 58% of diabetics have uncontrolled diabetes

2. Microalbuminuria is an early manifestation of kidney disease in diabetic patients.  
3. In unilateral renal obstrtuction) ischemic kidney is protected against nodular glomerular sclerosis (ischemic has less pressure)

4. DM Nephropathy:

i. Progression of Disease:

ii. Early: ↑ GFR

iii. Glomerular hyperfiltration

iv. Microalbuminuria

v. GFR ↓

vi. ESRD

b. Harmful effects of Hyperfiltration: GFR above normal in some diabetics(↑ intraglomerular pressure(premature endothelial injury(proteinuria, late ↓ GFR.  
i. Damaged endothelium in hyperfiltrating glomerulus

c. HTN individuals have fewer glomeruli and they are larger.  Suggests the hyperfiltration creates major problems 

d. Greater amount of protein secreted the shorter time it takes to get to ESRD.  More protein kept in the longer time before ESRD

ACEI/ARBs in Diabetic Nephropathy:

1. ACEI : prevents efferent arteriolar vasoconstriction, block Angio II mitogenic effects on mesangium (true with ARBs also)
2. Supress glomerular fiultration, microalbumin, proteinuria,

3. Blunt ↓ GFR and postpone ESRD

4. Earlier prescribed the better: when patient expresses microalbuminuria.

5. Captopril: will reduce GFR as compared to placebo over years.

6. ACEI vs. β blockers: both lowered bp the same, but ACEI had less loss of GFR at 6mo and 12 mo but not at 24 mo.

7. ACEI vs. Ca Channel Blockers: Ramipril vs. Amilodipine, vs metoprolol:  48% lower risk with ACEI vs. Ca channel blocker.  36% slower mean decline in GFR over 3 years in ACEI.  Metoprolol part is ongoing.
8. ARB vs. Ca Channel blockers: same effect on bp, ARB reduced risk of progression to renal disease.  No differeneces among cardiovascular incidents.

9. Patient on ACEI: gets ↑ Cr because efferent arteriole dilation due to ACEI/ARBs.  Prevents compensation of low flow conditions in patients.  Risk factors in ↓ renal blood flow due to CHF, vol depletion, bilateral renal artery stenosis.
Glycemic Control in Diabetic Neph:

1. Type 1 DM: glu control slows development of ESRD

2. Tye 2 DM: same effects but less data

3. Intensive control prevents microalbuminuria as compared to conventional control.  This postpones/prevents onset of microalbuminuria.

Protein Restriction: 

1. Animals fed ↑ protein have accelerated glomerulosclerosis.

2. Conflicting evidence in humans.  But generally accepted, but need to make sure enough protein is ingested.

Lipids and Renal Injury:

1. Hyperlipidemia causes:
a. Activates mesangial cells

b. Stimulates release of chemotactic facvtors

c. Deposition of lipid in mesangium

d. ↑ permeability and ↑ phagocytosis to macromolecules (probably)
e. ↑ LDL receptor expression
2. Lipid Lowering and renoprotection: 
a. Use of statins will slow rate of GFR decline in diabetic patients.  
b. Reduction in total cholesterol from nicotinic acid derivative(↓ proteinuria and reduced rate of decline of Cr clearance.
c. Atorvastatin plus ARBs/ACEIs: causes greater reduction in proteinuria and less decline in Cr clearance.

Smoking Cessation:

1. CV risk reduction

2. Use counseling plus group therapy, nicotine replacement, bupropion

