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9-29-08 Diabetic Nephropathy

Diabetes & ESRD 

· Diabetes Epidemic – diabetes has become very common in USA, and can lead to ESRD

· Obesity – epidemic linked to diabetes

· ESRD – very lousy prognosis, low 5-year survival, especially if diabetic
· GFR Progression – in diabetics, first have increased GFR, then after 10-20 years GFR linearly declines, need dialysis when only 15% of kidney function remains

· Prevalence among diabetics – only 30-40% progress to ESRD

· ESRD Risk Factors in DM – hyperglycemia, HTN, smoking, aging, male, genetics, race (black)

· Early Detection – albumin in urine seen first in early diabetic renal disease = microalbuminuria
· Microalbuminuria – picked up by tests more specific than dipstick, thus only screen hi-risk

· Normal – albumin is < 30mg/day
· Testing Frequency – every year for diabetics, if positive rule out transient causes (CHF, exercise, hyperglycemia, severe HTN), if positive rule out transient causes and repeat 2 times in 3-6 months, 2/3 + ( microalbuminuria
DM Nephropathy Pathology 
· Pathogenesis – renal preglomerular vasodilatation (worse w/ hyperglycemia) ( glomerular HTN ( glomerular sclerosis
· Afferent arteriole – dilates in early DM nephropathy ( hi glomerular pressure ( increases GFR early on…
· Glomerular Sclerosis – from glomerular HTN coincident w/ other risks (e.g. oxidative stress)
· ACE Inhibitors/Angiotensin Receptor Blockers – will dilate efferent arteriole, lower glomerular pressure
· Extracellular Protein Deposition – fibrin, collagen ECM proteins deposit at abnormal rates in glomerulus

· Podocyte damage and loss, thickened BM, expanded mesangium
· Afferent and efferent hyaline arteriolosclerosis, interstitial fibrosis and tubular atrophy in late stages 
· Mesangial Sclerosis – diffuse protein deposits after chronic DM nephropathy, GFR could be normal/elevated

· Podocytes – loss in DM nephropathy, predicts progression to ESRD

· Antioxidants – can help prevent loss of podocytes, reduce oxidative stresses in glomeruli

· Inflammation – markers may have predictive value in disease progression

DM Nephropathy Treatment 

· Hyperglycemia – control this (insulin) to remove oxidative stresses on mitochondria of glomeruli; even if intensive insultin treatment is stopped, benefits still last

· Afferent arterioles – give ACE inhibitors/ARBs to allow efferent vasodilation and also decreases ECM production
· Systemic HTN – can also control (ABCD drugs) in order to prevent glomerular hyperfiltration/HTN

· Glomerular Metabolism – reduce oxidative stress on cells thru ACE inhibitors

· Dietary Protein – can reduce to help limit nephropathy progression, but not as effective

· Statins – seem to have anti-oxidant effects as well

· Additive Effects – controlling HTN, albuminemia, and GFR together will help even more
DM ESRD Slowed Progression

· Slowed ESRD Progression – can slow irreversible changes through same Tx above; getting lipid/sugar/BP control can make GFR declines match those of population (only aging effects)

· Pancreas Transplant – can even lead to reversal to damage (clearly impractical, but proof that sugar control is critical)
· Long Term ACE Inhibitors – even shows some long-term reversal over 10 years!

Management of Diabetic Nephropathy

· Dx – screen for microalbuminuria (1x/yr), identify high risk pts, monitor BP/blood glucose at home, monitor for macrovascular disease
· Rx – normalize BP (<125/80), ACE-I/ARBs, statins, insulin, protein restriction (0.8-1.0 g/kg/day), treat CV disease, refer to nephrologist early in course of azotemia
