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Type 2 diabetes mellitus (T2DM) has become the leading 
cause of nephropathy in the United States. Diabetic kidney 
disease (DKD) eventually affects up to 40% of persons with 

T2DM.1,2 It is associated with increased health care costs and 
causes a significant burden on quality of life.2 Albuminuria, which 
is any level of protein found in the urine, is an indicator of kid-
ney disease. Approximately 5% to 10% of patients with a new 
diagnosis of T2DM already have some degree of albuminuria.3

Patients with T2DM and albuminuria have a poor prognosis, 
since albuminuria indicates a generally rapid decline of the es-
timated glomerular filtration rate (eGFR) and development of 
cardiovascular disease.4 The diabetic patient with albuminuria 
is at 2 to 4 times increased risk of death from cardiovascular 
causes. Patients with T2DM and proteinuric kidney disease and 
no history of previous myocardial infarction (MI) have greater 
incident MI rates than patients with a history of MI, with haz-
ard ratios (HRs) ranging from 1.20 to 2.22.5 The higher HRs 
correspond with higher levels of albuminuria.5 Recently, Kidney 
Disease: Improving Global Outcomes (KDIGO) guidelines 
recommended a more comprehensive definition of the stages of 
kidney disease that incorporates levels of albuminuria in addition 
to eGFR.6-8

Microalbuminuria, which is subclinical albuminuria, is a urine 
albumin-to-creatinine ratio (UACR) of 30 to 299 mg/g creati-

nine.8 Greater levels are considered macroalbuminuria or overt/
gross albuminuria. Microalbuminuria is associated with hyper-
tension and hyperfiltration (rather than overt nephropathy) and 
generally appears before a reduction in eGFR.4 It is regarded as 
an early indicator of kidney disease and the earliest marker of 
glomerular disease.3,4,9,10 Consequently, microalbuminuria has 
become a routine measurement to identify early diabetic ne-
phropathy.3,9 The presence of microalbuminuria, independent 
of other risk factors, carries a relative risk of 2.3 for developing 
ischemic heart disease and reduces 10-year survival rates from 
97% to 91%.11,12 Therefore, it is common practice to treat 
microalbuminuria in patients with T2DM to prevent progression 
of kidney disease and development of overt albuminuria.

A substantial portion of our understanding of the development 
of DKD in T2DM is derived from data from persons with type 
1 diabetes mellitus (T1DM), who on average develop nephrop-
athy within 20 years of disease onset.4,7,10 Despite similar patho-
physiology, the risk of developing nephropathy in T2DM is less 
predictable.2-4 The predictive value of microalbuminuria leading 
to macroalbuminuria is much lower in T2DM because of excess 
mortality from cardiovascular disease causes. Risk factors such 
as ethnicity and the presence of concurrent comorbidities such 
as hypertension, cardiovascular disease, sleep apnea, and obesi-
ty affect protein excretion, as well.8,13
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EVALUATION AND DIAGNOSIS 
All patients with T2DM and patients with comorbid hyper-

tension should be screened for microalbuminuria at least annu-
ally. According to the American Diabetes Association (ADA) 
guidelines, due to biologically varying levels of urinary albumin 
excretion, a patient should only be considered to have microal-
buminuria after 2 of 3 UACR specimens collected within a 3- to 
6-month period are 30 mg/g creatinine or higher.8 Other pri-
mary causes of kidney damage should be absent. Conditions 
such as infection, exercise, fever, congestive heart failure, hyper-
tension, elevated blood glucose, and menstruation often cause 
transient changes in albumin excretion.

UACR is best measured using spot urinary specimens. Other 
methods such as 24-hour urine collection are cumbersome and 
do not add accuracy to these measurements. It is important that 
urine albumin be measured with creatinine to avoid false-neg-
ative and false-positive rates, since albumin levels fluctuate with 
hydration status.

It is important to note that the absence of albuminuria does 
not exclude the possibility of nephropathy. As the prevalence of 
diabetes increases in the United States, the number of people 
with reduced eGFR without albuminuria has also been on the 
rise.14-16 A cross-sectional study showed that 55% of type 2 di-
abetics with chronic renal insufficiency did not have microal-
buminuria.16 Normoalbuminuria with reduced eGFR is more 
likely in older and female patients. It is postulated that renal 
parenchymal disease, rather than classic glomerulosclerosis as 
seen in T1DM, may be the cause of renal insufficiency, as well 
as age-related renal senescence, interstitial fibrosis, and vascular 
disease.16 Certainly in some cases, alternative causes of kidney 
disease must be considered, particularly with rapidly declining 
eGFR, urine sediment with red or white blood cells or casts, 
rapidly increasing albuminuria, or nephrotic syndrome. These 
findings warrant a referral to a nephrologist for further workup.

GUIDELINES AND TREATMENT 
It is well established that optimal glycemic control is the first 

step in preventing the development of microalbuminuria and 
consequent DKD. Patients with diabetes and comorbid hyper-
tension must also maintain blood pressure control.17 Likewise, 
patients who are overweight or obese should be advised to lose 
weight, since increased weight is an independent cause of mi-
croalbuminuria.

Aside from optimal medical management of diabetes and 
other comorbid conditions, many studies show that the use of 
angiotensin-converting enzyme inhibitors (ACEIs) and angio-
tensin receptor blockers (ARBs) prevents progression of micro-
albuminuria to overt albuminuria and further kidney damage 
via renin-angiotensin system (RAS) blockade.18-21 One study 
that evaluated the time to onset of DKD determined that hy-
pertensive type 2 diabetics with microalbuminuria who were 

treated with an ARB had a HR of 0.30 compared with placebo.18 
A network meta-analysis by Palmer and colleagues showed that 
type 2 diabetics with hypertension had reduced rates of end-stage 
renal disease (ESRD) when treated either with combined ACEI 
and ARB therapy or with ARB monotherapy (odds ratios, 0.62 
and 0.77, respectively).22 As such, patients with diabetes and 
hypertension are commonly treated with ACEIs or ARBs as 
first-line treatment.

The 2017 ADA guidelines have clear recommendations for 
treatment of albuminuria in patients with diabetes. In nonpreg-
nant patients with diabetes and hypertension, treatment with 
an ACEI or ARB is recommended for those with an elevated 
UACR of 30 to 299 mg/g creatinine.8 Treatment in these groups 
has been shown to reduce progression of albuminuria and car-
diovascular events.23 Specifically, there was a 16% relative risk 
reduction for progression to overt nephropathy and 25% for 
combined cardiovascular events.24 Treatment with an ACEI or 
ARB is strongly recommended for those with UACR of 300 mg/g 
creatinine or above and/or an eGFR below 60 mL/min/1.73 m2. 
An ACEI or ARB is not recommended for the primary preven-
tion of DKD in diabetics who have normal blood pressure, 
normal UACR below 30 mg/g creatinine, and normal eGFR. 
In patients with albuminuria without hypertension, the ADA 
recognizes that while ACEIs or ARBs are often prescribed for 
albuminuria without hypertension, clinical trials have not been 
performed in this setting to determine whether they improve 
long-term renal outcomes. Therefore, ACEIs and ARBs are not 
recommended for patients without hypertension to prevent the 
development of DKD.8

The KDIGO 2012 guidelines similarly recommend the use 
of ACEIs or ARBs in diabetic patients with hypertension and 
chronic kidney disease (CKD). For diabetic patients with CKD 
and a UACR from 30 to 300 mg/g creatinine, KDIGO suggests 
the use of an ACEI or ARB. The use of ACEIs or ARBs in pa-
tients with albuminuria without hypertension is not specifical-
ly addressed.6

The US Preventive Services Task Force has decided not to 
review the topic of screening for CKD and therefore has no 
update.25 

LITERATURE REVIEW
Large trials have shown that albuminuria levels may be reduced 

by treatment with ACEIs and ARBs in overt kidney disease, 
which is defined by either reduced rate of dialysis or doubling 
of serum creatinine.9,26,27 However, this pharmacological thera-
py is not clearly beneficial in the early stages of DKD, particu-
larly in normotensive diabetes without microalbuminuria.

The DIRECT studies aimed to identify whether administra-
tion of candesartan would affect the incidence of microalbu-
minuria or the rate of change of microalbuminuria in T1DM 
or T2DM.28 Results showed that RAS blockade across all groups, 
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including normotensive type 2 diabetics, did not prevent mi-
croalbuminuria. The rate of change in albuminuria, while sta-
tistically significant, had a negligible (0.11 µg/min) absolute risk 
reduction with unclear clinical significance. Both the placebo 
and treatment arms for T2DM had similar adverse effect rates; 
however, there was a slightly higher rate of serious adverse events 
in the candesartan group compared with the placebo group 
(32% vs 28%). This study also had major limitations. The study 
was powered to retinal endpoints rather than renal endpoints, 
and both primary and secondary endpoints (new microalbu-
minuria and rate of change in albuminuria, respectively) were 
not patient-oriented outcomes. Furthermore, most of the patients 
were white. Outcomes such as diabetic nephropathy would 
require a much longer study, since it takes decades of diabetes 
to cause DKD. Overall, the patients who were recruited were 
healthier than those in other studies discussed here and therefore 
were at lower risk for microvascular complications.

The TRANSCEND study aimed to assess the long-term effects 
of telmisartan vs placebo in patients with high vascular risk, 
including diabetic patients with end-organ damage without 
macroalbuminuria.29 Primary outcomes included cardiovascular 
events, and therefore the study was powered to these events. 
Secondary outcomes included dialysis or doubling of serum 
creatinine levels. Results showed that telmisartan reduced the 
risk of microalbuminuria, macroalbuminuria, or both by 11.4% 
vs 14.8% in the placebo group. However, the reduction of al-
buminuria was not associated with less progression of kidney 
disease, and therefore the study concluded that microalbumin-
uria may not be a reliable marker for subsequent worsening of 
kidney disease in patients with vascular disease. Thus, the study 
did not show strong evidence that ARBs can prevent clinically 
significant renal disease in patients without albuminuria.

The ROADMAP study compared the use of olmesartan in 
the delay of microalbuminuria in T2DM.30 While this study 
showed that olmesartan reduces time to onset of microalbumin-
uria, with no adverse effects on renal outcomes, the study did 
not continue as long as would be necessary to assess renal end-
points. Furthermore, this study showed that a blood pressure 
reduction below 120/70 mm Hg was associated with a statisti-
cally significant increase in cardiovascular-related death in the 
treatment group among patients with known heart disease.

In the MICRO-HOPE studies, diabetic patients with cardio-
vascular risk factors were randomly assigned to ramipril, vitamin 
E, or placebo groups.24 The study was ended early due to clear 
cardiac benefit shown in the ramipril treatment group. Howev-
er, the substudy evaluating renal endpoints showed that 7% of 
participants on ramipril vs 8% on placebo developed overt 
nephropathy. These conclusions were limited by the fact that 
the substudy did not have high enough power to be able to 
detect effects in different subgroups, such as those who were 
hypertensive vs normotensive.

A more recent Cochrane meta-analysis reviewed the use of 
antihypertensive medications for preventing DKD.31 The authors 
found that compared with placebo, ACEIs reduced the risk of 
new-onset microalbuminuria, macroalbuminuria, or both. 
Similar benefits were seen in patients with and without hyper-
tension; however, these results were not statistically significant. 
ACEIs were shown to reduce mortality compared with placebo; 
however normotensive patients were not separated from this 
group analysis. Few patients in the cited studies progressed to 
ESRD or had a doubling of serum creatinine level; therefore, 
no significant difference was seen in patients treated with ACEIs 
or placebo. In regard to primary prevention of DKD in normo-
tensive, normoalbuminuric patients, the study concluded that 
ACEIs may be beneficial in diabetic patients who can tolerate 
ACEI therapy. However, the available studies have not proven 
that prevention of microalbuminuria will actually lead to a re-
duction in kidney failure given the slow rate of decline of kidney 
function. Furthermore, this meta-analysis combined patients 
with T1DM and T2DM. Additionally, it did not separate nor-
motensive from hypertensive patients, and multiple classes of 
antihypertensives were included.

A meta-analysis by Persson and colleagues focused on studies 
that included only normoalbuminuric type 2 diabetics who were 
exclusively treated with ACEIs or ARBs.32 The primary outcome 
was the development of microalbuminuria or macroalbuminuria. 
Secondary outcomes included all-cause mortality, cardiovascu-
lar mortality, and morbidity. The analysis favored the use of 
ACEIs or ARBs in prevention of microalbuminuria, with a 
number needed to treat of 25 to prevent 1 case of microalbu-
minuria. All-cause mortality was insignificantly reduced. The 
other secondary endpoints could not be assessed because num-
bers were too small. Furthermore, the studies analyzed did not 
address adverse effects adequately, and normotensive and hy-
pertensive patients could not be separated in the analysis.

SUMMARY
It is clear that diabetic patients with hypertension should be 

treated with an ACEI or ARB to help prevent the onset of mi-
croalbuminuria and subsequent progression of kidney disease. 
However, the treatment of normotensive, normoalbuminuric 
type 2 diabetics is less clear. Most studies primarily look at 
cardiovascular outcomes in these patients, and normotensive 
patients are not separated. Even the effect on cardiovascular 

Albuminuria levels may be 
reduced by treatment with 

ACEIs and ARBs.
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outcomes has been shown to be either marginally beneficial or 
even harmful. 

Although some studies use microalbuminuria as a surrogate 
renal outcome to help assess the progression of kidney disease, 
not all patients ultimately progress to overt kidney disease, 
making the clinical utility of primary prevention even more 
difficult to assess. In addition, adverse effects such as hypotension 
or acute kidney injury are not adequately addressed with the 
regular use of an ACEI or ARB, which is concerning for a nor-
motensive diabetic patient with normal kidney function.

More studies need to be performed in this population with 
clearer assessment of adverse effects. Therefore, given the results 
of studies that have been performed thus far, the evidence is 
insufficient for the primary prevention of kidney disease in 
normotensive, normoalbuminuric type 2 diabetics. n
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Diabetics with hypertension 
should be treated with an 
ACEI or ARB.




