
values of microalbuminuria may indicate 
the progression of renal disease. 

Serum creatinine is helpful in screening 
for renal disease and monitoring the pro-
gression of diabetic nephropathy. Serum 
creatinine estimates the GFR and should 
be measured annually in patients without 
known kidney disease and every 6 months 
in patients with identified kidney disease.1 
Further testing that may be beneficial in 
assessing diabetic nephropathy includes 
serum electrolytes, complete blood count, 
microscopic urinalysis, lipid profile, hemo-
globin A1c (HbA1c) and renal ultrasound.8

Management
Management interventions for diabetic 
nephropathy aim to prevent the develop-
ment or slow the progression of the condi-
tion. Control of risk factors (e.g., hyper-
glycemia and hypertension) and the use 
of angiotensin-conver ting 
enzyme (ACE) inhibitors or 
angiotensin receptor blockers 
(ARBs) may assist in prevent-
ing the progression of diabetic 
nephropathy.12 

When microalbuminuria is 
detected in a patient with dia-
betes, aggressive measures are 
necessary to improve progno-
sis.5 Elevated blood glucose lev-
els and an increase in systemic 
blood pressure may contribute 
to the increase in albumin per-
meability. Therefore, early inter-
ventions to decrease blood pressure and 
control blood glucose levels may reverse 
microalbuminuria and are critical in pre-
venting the progression of nephropathy.13 
Glycemic Control
Extensive research has shown that intensive 
glycemic control can delay the onset and 
slow the progression of diabetic nephropa-
thy.14,15 Although glycemic goals should be 
individualized, the ADA recommends gen-
eral goals of HbA1c less than 7%, prepran-
dial glucose of 90 mg/dL to 130 mg/dL, and 
postprandial glucose less than 180 mg/dL.10 

Intensive glycemic treatments should be 
implemented to achieve these goals.

All patients with type 1 diabetes and many 
patients with type 2 diabetes use insulin to 

control glycemia. Certain oral antihypergly-
cemic medications may be beneficial in type 
2 diabetes, as long as they are initiated early 
in the disease process.4 Specifically, the thi-
azolidinediones (rosiglitazone [Avandia] and 
pioglitazone [Actos]) may provide advanced 
renoprotective effects due to their peroxi-
some proliferator–activated, receptor–gamma 
agonist effects.16 But insulin secretagogues 
and sulfonylureas are not generally ben-
eficial for patients with advanced diabetes 
because they have little endogenous insu-
lin.4 Metformin (Glucophage) and drugs in 
the sulfonylurea class should be used with 
caution in patients with renal insufficiency 
because they are excreted via the kidneys.1 
Blood Pressure Control
The blood pressure goal for patients with 
diabetes should be 130/80 mm Hg or less. 
Reducing blood pressure in the diabe-

tes patient who has a normal 
albumin level reduces the risk 
for microalbuminuria as well 
as cardiovascular events. The 
treatment of hypertension in 
patients with microalbuminu-
ria decreases the rate of pro-
gression to macroalbuminuria.4 
Once macroalbuminuria, or 
overt diabetic nephropathy, has 
been reached, the progression 
cannot be stopped. But it can 
be delayed. Hypertension is the 
most influential factor during 
this stage, and it must be con-

trolled to slow kidney failure.11 
Controlling hypertension in the patient 

with diabetes often requires multiple 
agents.1 Due to their renoprotective effects, 
the initial drugs of choice for hypertensive 
patients with diabetes are ACE inhibitors 
or ARBs.17 If blood pressure goals are not 
achieved with one of these agents, other 
classes of antihypertensive agents (e.g., thi-
azide diuretics, nondihydropyridine calcium 
channel blockers or beta blockers) may be 
added to the treatment regimen.1 

ACE Inhibitors or ARBs
ACE inhibitors or ARBs should be initiated 
as soon as microalbuminuria is confirmed, 
regardless of blood pressure reading. ACE 
inhibitors such as captopril (Capoten) and 

ARBs such as losartan (Cozaar) have reno-
protective effects independent of lowering 
blood pressure  and delay the progression 
of renal disease.1 These agents inhibit the 
renin–angiotensin–aldosterone system, 
delaying the decrease in GFR, the increase 
of albuminuria and the occurrence of end-
stage renal disease. ACE inhibitors prevent 
the conversion of angiotensin I to angio-
tensin II and prevent vasoactive substances 
such as bradykinin from breaking down.13,18 
ARBs block the angiotensin II recep-
tors, preventing angiotensin II action.13 If 
microalbuminuria persists after the use of a 
combination of ACE inhibitors or ARBs and 
other antihypertensive agents, combination 
therapy with an ACE inhibitor and an ARB 
may be beneficial.1

Dyslipidemia
The ADA recommendations for lipid goals 
in patients with diabetes are low-density 
lipoprotein less than 100 mg/dL (less than 
70 mg/dL for patients with overt cardio-
vascular disease), triglycerides less than 
150 mg/dL and high-density lipoprotein 
greater than 40 mg/dL in men and great-
er than 50 mg/dL in women. To assist in 
meeting these goals, emphasize the need 
for physical activity and a diet low in satu-
rated fat, trans fat and cholesterol — along 
with weight loss if needed.10 Antilipemic 
agents (statins) are effective in reducing 
lipid levels and may slow GFR decline and 
reduce proteinuria.4 
Managing Other Risk Factors
Because patients with microalbuminuria have 
an increased risk for cardiovascular disease, 
the management of diabetic nephropathy 
should also incorporate reduction in all car-
diovascular risk factors.5 Encourage lifestyle 
modifications including weight loss, smok-
ing cessation, exercise and reduced intake 
of alcohol and sodium.1 This will assist in 
controlling blood glucose levels, blood pres-
sure and dyslipidemia, as well as cardiovas-
cular disease and diabetes complications.12 
Restriction of dietary protein to less than 
0.8 g/kg/day may help delay GFR decline in 
patients with macroalbuminuria.10 
Patient Education
Regularly scheduled follow-up office visits 
are crucial to the successful management of 
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Classification of UAE5

Category Spot Collection 
(mg/g creatinine)

24-Hour Collection 
(mg/24 hours)

Timed Collection
(mcg/min)

Normal < 30 < 30 < 20
Microalbuminuria 30–299 30–299 20–199
Macroalbuminuria > 300 > 300 > 200


