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Albuminuria: When urine predicts
kidney and cardiovascular disease

“One can obtain considerable information con-

Bl ABSTRACT

Albuminuria is common. Traditionally considered a
precursor to diabetic nephropathy, it has now been
directly linked to adverse cardiovascular outcomes and
death, independent of other risk factors. In this review,
we compare the measures of albuminuria, examine the
evidence linking it to renal failure, cardiovascular disease,
and death, and provide recommendations for its testing
and management.

l KEY POINTS

Albuminuria is best measured by the albumin-to-creati-
nine ratio.

In several studies, albuminuria has been independently
associated with a higher risk of death, cardiovascular
events, heart failure, stroke, and progression of chronic
kidney disease.

Despite strong evidence linking albuminuria to adverse
outcomes, evidence is limited in favor of routinely screen-
ing for it in the general population.

Evaluating and managing albuminuria require under-
standing the limits of its clinical measures, controlling
other risk factors for progression of renal disease, man-
aging it medically, and referring to a specialist in certain
situations.
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cerning the general health by examining the urine”
— Hippocrates (4607-355? BCE)

HRONIC KIDNEY DISEASE is a notable public
C health concern because it is an important
risk factor for end-stage renal disease, cardio-
vascular disease, and death. Its prevalence!
exceeds 10% and is considerably higher in
high-risk groups, such as those with diabetes
or hypertension, which are growing in the
United States.

While high levels of total protein in the
urine have always been recognized as patho-
logic, a growing body of evidence links excre-
tion of the protein albumin to adverse cardio-
vascular outcomes, and most international
guidelines now recommend measuring albu-
min specifically. Albuminuria is a predictor of
declining renal function and is independently
associated with adverse cardiovascular out-
comes. Thus, clinicians need to detect it early,
manage it effectively, and reduce concurrent
risk factors for cardiovascular disease.

Therefore, this review will focus on albu-
minuria. However, because the traditional
standard for urinary protein measurement was
total protein, and because a few guidelines still
recommend measuring total protein rather
than albumin, we will also briefly discuss total
urinary protein.

B MOST URINARY PROTEIN IS ALBUMIN

Most of the protein in the urine is albumin fil-
tered from the plasma. Less than half of the
rest is derived from the distal renal tubules
(uromodulin  or Tamm-Horsfall mucopro-
tein),’? and urine also contains a small and
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varying proportion of immunoglobulins, low-
molecular-weight proteins, and light chains.

Normal healthy people lose less than 30
mg of albumin in the urine per day. In greater
amounts, albumin is the major urinary protein
in most kidney diseases. Other proteins in
urine can be specific markers of less-common
illnesses such as plasma cell dyscrasia, glomer-
ulopathy, and renal tubular disease.

B MEASURING PROTEINURIA
AND ALBUMINURIA

Albumin is not a homogeneous molecule in
urine. It undergoes changes to its molecular
configuration in the presence of certain ions,
peptides, hormones, and drugs, and as a re-
sult of proteolytic fragmentation both in the
plasma and in renal tubules.” Consequently,
measuring urinary albumin involves a trade-
off between convenience and accuracy.

A 24-hour timed urine sample has long
been the gold standard for measuring albu-
minuria, but the collection is cumbersome
and time-consuming, and the test is prone to
laboratory error.

Dipstick measurements are more conve-
nient and are better at detecting albumin than
other proteins in urine, but they have low sen-
sitivity and high interobserver variation.>”

The albumin-to-creatinine ratio (ACR).
As the quantity of protein in the urine chang-
es with time of day, exertion, stress level, and
posture, spot-checking of urine samples is not
as good as timed collection. However, a simul-
taneous measurement of creatinine in a spot
urine sample adjusts for protein concentra-
tion, which can vary with a person’s hydration
status. The ACR so obtained is consistent
with the 24-hour timed collection (the gold
standard) and is the recommended method
of assessing albuminuria.> An early morning
urine sample is favored, as it avoids orthostatic
variations and varies less in the same individ-
ual.

In a study in the general population com-
paring the ACR in a random sample and in
an early morning sample, only 44% of those
who had an ACR of 30 mg/g or higher in the
random sample had one this high in the early
morning sample.® However, getting an early
morning sample is not always feasible in clini-
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cal practice. If you are going to measure albu-
minuria, the Kidney Disease Outcomes and
Quality Initiative’ suggests checking the ACR
in a random sample and then, if the test is pos-
itive, following up and confirming it within 3
months with an early morning sample.

Also, since creatinine excretion differs
with race, diet, and muscle mass, if the 24-
hour creatinine excretion is not close to 1 g,
the ACR will give an erroneous estimate of
the 24-hour excretion rate.’

TABLE 1 compares the various methods of
measuring protein in the urine.*>%? Of note,
methods of measuring albumin and total pro-
tein vary considerably in their precision and
accuracy, making it impossible to reliably
translate values from one to the other.’

National and international guidelines
(TaBLE 2) 71913 agree that albuminuria should be
tested in diabetic patients, as it is a surrogate
marker for early diabetic nephropathy.*"> Most
guidelines also recommend measuring albu-
minuria by a urine ACR test as the preferred
measure, even in people without diabetes.

Also, no single cutoff is universally accept-
ed for distinguishing pathologic albuminuria
from physiologic albuminuria, nor is there a
universally accepted unit of measure.!* Be-
cause approximately 1 g of creatinine is lost
in the urine per day, the ACR has the con-
venient property of numerically matching
the albumin excretory rate expressed in milli-
grams per 24 hours. The other commonly used
unit is milligrams of albumin per millimole of
creatinine; 30 mg/g is roughly equal to 3 mg/
mmol.

The term microalbuminuria was tradition-
ally used to refer to albumin excretion of 30
to 299 mg per 24 hours, and macroalbumin-
uria to 300 mg or more per 24 hours. How-
ever, as there is no pathophysiologic basis to
these thresholds (see outcomes data below),
the current Kidney Disease Improving Global
Outcomes (KDIGO) guidelines do not recom-
mend using these terms.">!

B RENAL COMPLICATIONS
OF ALBUMINURIA

A failure of the glomerular filtration barrier
or of proximal tubular reabsorption accounts
for most cases of pathologic albuminuria.'®
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Comparison of common clinical measures of proteinuria

Measure and categorical values

Advantages

Disadvantages

24-hour urine albumin excretion
(albumin excretion rate)

Moderately increased: > 30 mg/24 h
Severely increased: > 300 mg/24 h

24-hour urine protein excretion
(protein excretion rate)
Normal or slightly increased:

<150 mg/24 h
Moderately increased: > 150 mg/24 h
Severely increased: > 500 mg/24 h

Urine albumin-creatinine ratio
Normal or slightly increased:

< 30 mg/g of creatinine
Moderately increased: > 30 mg/g
Severely increased: > 300 mg/g

of creatinine

Urine protein-creatinine ratio
Normal or slightly increased:
<150 mg/g of creatinine
Moderately increased: > 150 mg/g
of creatinine
Severely increased: > 500 mg/g

Dipstick (reagent strips)

Normal or slightly increased:
negative to trace

Moderately increased: trace to 1+

Severely increased: 1+ or greater

The gold standard

More reliable than ACR across age
or weight extremes, serum
creatinine concentration ranges,
and ACE inhibitor or ARB use

The historical gold standard

Similar to 24-hour albumin excretion

More accurate when degree of
proteinuria is severe and for people
at extremes of age or weight

Predicts 24-hour urine albumin well

At 30 mg/24 h, has 97% sensitivity
and 94% specificity

Preferred test in diabetic
nephropathy and in most diseases
in which albumin is the
predominant urinary protein

At low concentrations, is superior
to protein assays

Predicts 24-hour urine protein well

Preferred in tubulointerstitial
diseases in which proteins such
as retinol-binding protein, peptide
hormones, beta-2 microglobulin
and light chains are significant
components

Convenient in routine clinical
practice, not requiring a laboratory

High specificity in detecting
albumin (93%-98%)

Some discriminatory value: positive
and negative likelihood ratios to
rule in or rule out proteinuria
when presented with a sample
having 300 mg/24 h were 0.6
(0.45-0.80) and 3.48 (1.66-7.27)

Cumbersome, time-consuming, and prone to
errors in collection and during storage

Freezing, required for storage, decreases
sensitivity to albumin

Similar to 24-hour urine albumin excretion

Protein excretion varies with time of day,
stress level, exertion, and other factors

Creatinine excretion rate is affected by race,
diet, and muscle mass; ACR will be erroneous
if the rate is not close to 1 g/day

First morning sample preferred to limit
variability

Protein excretion varies with time of day,
stress level, exertion, and other factors

Creatinine excretion rate is affected by race,
diet, and muscle mass; ratio will be
erroneous if this is not close to 1 g/day

First morning sample preferred to limit
variability

Not easily standardized in terms of a labora-
tory reference standard protein, leading to
variability in calibration across laboratories

Does not detect proteinuria below 15 mg/24 h
and unreliably detects < 50 mg/24 h as”trace”

More sensitive to albumin, although sensitiv-
ity is poor, and less sensitive to globulins,
hemoglobin, and Bence Jones protein

Variable performance and thresholds for
degrees of proteinuria across manufacturers

False-positives if urine is alkalinized

Prone to erroneous interpretation of color
codes, especially when manual, or when
urine is colored by compounds or drugs

ACE = angiotensin-converting enzyme; ACR = albumin-to-creatinine ratio; ARB = angiotensin receptor blocker
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Proteinuria screening guidelines compared

Guideline High-risk groups to screen How to screen
NICE People at risk—eg, those with diabetes, hypertension, ACR in preference to PCR for all patients for
cardiovascular disease, structural renal tract disease, detection of proteinuria
renal calculi, prostatic hypertrophy, multisystem diseases PCR can be used for monitoring and quantification in
such as SLE, a family history of stage 5 CKD or nondiabetic patients
hereditary kidney disease, or opportunistic detection Dipsticks not recommended
of hematuria First morning void preferred
Screen at least annually
ADA" Patients with type 1 diabetes with a duration > 5 years ~ ACR preferred, no recommendations on sample
and in all patients with type 2 diabetes at the time Screen annually; confirm positive findings with two
of diagnosis of three positive repeats over 3—6 months for
detection and to confirm progression
JNC-7"? People with diabetes or those with kidney disease ACR preferred, no recommendations on sample
Screen annually
K/DOQI’ People at risk—eg, ethnic minorities, people with Screening for albuminuria preferred, except in
older age, family history, diabetes, high blood pressure, nondiabetic children
autoimmune disease, systemic infection, urinary tract Positive dipstick results should be confirmed by
infection, urinary stones, lower urinary tract obstruction,  quantitative measurement (ACR or PCR) within
small kidneys, neoplasia, drug toxicity, smoking 3 months
First morning void preferred, but random sample
acceptable
Frequency not specified
KDIGO" People with diabetes, hypertension, cardiovascular Screening for albuminuria preferred

disease, family history of CKD, obesity, hyperlipidemia,
metabolic syndrome, smoking, treatment with potential-
ly nephrotoxic drugs, some chronic infectious diseases
and cancers, age > 60

Favor laboratory measurement (ACR and PCR) over
dipsticks

Early morning urine sample is preferred

Monitoring frequency varies from 1 to 4 or more
times per year based on estimated GFR and degree
of albuminuria

ACR = albumin-to-creatinine ratio; ADA = American Diabetes Association; CKD = chronic kidney disease; GFR = glomerular filtration rate; INC-7 = Seventh
Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure; KDIGO = Kidney Disease Improving

Global Outcomes; K/DOQI = Kidney Disease Outcome Quality Initiative; NICE = National Institute of Health and Clinical Excellence (UK); PCR = protein-to-
creatinine ratio; SLE = systemic lupus erythematosus
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Processes affecting the glomerular filtration of
albumin include endothelial cell dysfunction
and abnormalities with the glomerular base-
ment membrane, podocytes, or the slit dia-
phragms among the podocytic processes.!?
Ultrafiltrated albumin has been directly
implicated in tubulointerstitial damage and
glomerulosclerosis through diverse pathways.
In the proximal tubule, albumin up-regulates
interleukin 8 (a chemoattractant for lym-
phocytes and neutrophils), induces synthesis
of endothelin 1 (which stimulates renal cell
proliferation, extracellular matrix produc-
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tion, and monocyte attraction), and causes
apoptosis of tubular cells.!® In response to al-
bumin, proximal tubular cells also stimulate
interstitial fibroblasts via paracrine release of
transforming growth factor beta, either di-
rectly or by activating complement or macro-
phages.!8V?

Studies linking albuminuria

to kidney disease

Albuminuria has traditionally been associated
with diabetes mellitus as a predictor of overt
diabetic nephropathy,??! although in type 1
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diabetes, established albuminuria can sponta-

neously regress.?

Albuminuria is also a strong predictor of
progression in chronic kidney disease.” In
fact, in the last decade, albuminuria has be-
come an independent criterion in the defini-
tion of chronic kidney disease; excretion of
more than 30 mg of albumin per day, sustained
for at least 3 months, qualifies as chronic kid-
ney disease, with independent prognostic im-
plications (TABLE 3).1

Astor et al’* in a meta-analysis of 13
studies with more than 21,000 patients with
chronic kidney disease, found that the risk of
end-stage renal disease was three times higher
in those with albuminuria.

Gansevoort et al,”’ in a meta-analysis of
nine studies with nearly 850,000 participants
from the general population, found that the
risk of end-stage renal disease increased con-
tinuously as albumin excretion increased.
They also found that as albuminuria increased,
so did the risk of progression of chronic kidney
disease and the incidence of acute kidney in-
jury.

Hemmelgarn et al,” in a large pooled co-
hort study with more than 1.5 million par-
ticipants from the general population, showed
that increasing albuminuria was associated
with a decline in the estimated glomerular
filtration rate (GFR) and with progression to
end-stage renal disease across all strata of base-
line renal function. For example, in persons
with an estimated GFR of 60 mL/min/1.73 m?
or higher at baseline, the rates of doubling of
serum creatinine were:

e 1 per 1,000 person-years for those with no
proteinuria

e 2.8 per 1,000 person-years for those with
mild proteinuria (trace or 1+ by dipstick or
ACR 30-300 mg/g)

e 13.4 per 1,000 person-years for those with
heavy proteinuria (2+ or ACR > 300
mg/g).

Rates of progression to end-stage renal dis-
ease were:

e 0.03 per 1,000 person-years with no pro-
teinuria

e 0.05 per 1,000 person-years with mild pro-
teinuria

e 1 per 1,000 person-years with heavy pro-
teinuria.”
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M CARDIOVASCULAR CONSEQUENCES
OF ALBUMINURIA

The exact pathophysiologic link between al-
buminuria and cardiovascular disease is un-
known, but several mechanisms have been
proposed.

One is that generalized endothelial dys-
function causes both albuminuria and car-
diovascular disease.’* Endothelium-derived
nitric oxide has vasodilator, antiplatelet, anti-
proliferative, antiadhesive, permeability-de-
creasing, and anti-inflammatory properties.
Impaired endothelial synthesis of nitric oxide
has been independently associated with both
microalbuminuria and diabetes.?’

Low levels of heparan sulfate (which has
antithrombogenic effects and decreases vessel
permeability) in the glycocalyx lining vessel
walls may also account for albuminuria and
for the other cardiovascular effects.?**° These
changes may be the consequence of chronic
low-grade inflammation, which precedes the
occurrence and progression of both albumin-
uria and atherothrombotic disease. The result-
ing abnormalities in the endothelial glycocalyx
could lead to increased glomerular permeabil-
ity to albumin and may also be implicated in
the pathogenesis of atherosclerosis.?®

In an atherosclerotic aorta and coronary
arteries, the endothelial dysfunction may
cause increased leakage of cholesterol and
glycated end-products into the myocardium,
resulting in increasing wall stiffness and left
ventricular mass. A similar atherosclerotic
process may account for coronary artery mi-
crothrombi, resulting in subendocardial isch-
emia that could lead to systolic and diastolic
heart dysfunction.’!

Studies linking albuminuria

to heart disease

There is convincing evidence that albumin-
uria is associated with cardiovascular disease.
An ACR between 30 and 300 mg/g was inde-
pendently associated with myocardial infarc-
tion and ischemia.’” People with albuminuria
have more than twice the risk of severe coro-
nary artery disease, and albuminuria is also as-
sociated with increased intimal thickening in
the carotid arteries.’*** An ACR in the same
range has been associated with increased inci-
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TABLE 3

Prognosis of chronic kidney disease by GFR and albuminuria

Glomerular Albuminuria normal
filtration rate to mildly increased
(ACR < 30 mg/g or
< 3 mg/mmol)

Normal or high
(> 90 mL/min/1.73m?)

Mildly decreased
(60-89 mL/min/1.73m?)

Mildly to moderately
decreased
(45-59 mL/min/1.73m?)

Moderately increased risk

Moderately to
severely decreased
(30-44 mL/min/1.73m?)

Severely decreased
(15-29 mL/min/1.73 m?)

Kidney failure
(< 15 mL/min/1.73 m?)

Albuminuria Albuminuria
moderately increased severely increased
(ACR 30-299 mg/g or (ACR > 300 mg/g or

3-29 mg/mmol) > 30 mg/mmol)

Moderately increased risk

Moderately increased risk

2If no other markers of kidney disease are present and the patient does not have chronic kidney disease

ACR = albumin-creatinine ratio, GFR = glomerular filtration rate

REPRODUCED WITH PERMISSION FROM KIDNEY DISEASE: IMPROVING GLOBAL OUTCOMES (KDIGO) CKD WORK GROUP. KDIGO 2012 CLINICAL PRACTICE
GUIDELINE FOR EVALUATION AND MANAGEMENT OF CHRONIC KIDNEY DISEASE. KIDNEY INT SUPPL 2013; 3:1-150.

dence and progression of coronary artery cal-
cification.”® Higher brachial-ankle pulse-wave
velocity has also been demonstrated with al-
buminuria in a dose-dependent fashion.*¢

An ACR of 30 to 300 mg/g has been linked
to left ventricular hypertrophy independently
of other risk factors,”® and functionally with
diastolic dysfunction and abnormal midwall
shortening.” In a study of a subgroup of pa-
tients with diabetes from a population-based
cohort of Native American patients (the
Strong Heart Study),* the prevalence of dia-
stolic dysfunction was:
® 16% in those with no albuminuria
e 26% in those with an ACR of 30 to 300

mg/g
e 31% in those with an ACR greater than

300 mg/g.

The association persisted even after con-
trolling for age, sex, hypertension, and other
covariates.

Those pathologic associations have been
directly linked to clinical outcomes. For pa-
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tients with heart failure (New York Heart As-
sociation class [I-1V), a study found that albu-
minuria (an ACR > 30 mg/g) conferred a 41%
higher risk of admission for heart failure, and
an ACR greater than 300 mg/g was associated
with an 88% higher risk.*

In an analysis of a prospective cohort from
the general population with albuminuria and
a low prevalence of renal dysfunction (the
Prevention of Renal and Vascular Endstage
Disease study),* albuminuria was associated
with a modest increase in the incidence of the
composite end point of myocardial infarction,
stroke, ischemic heart disease, revasculariza-
tion procedures, and all-cause mortality per
doubling of the urine albumin excretion (haz-
ard ratio 1.08, range 1.04 —1.12).

The relationship to cardiovascular out-
comes extends below traditional lower-limit
thresholds of albuminuria (corresponding
to an ACR > 30 mg/g). A subgroup of pa-
tients from the Framingham Offspring Study
without prevalent cardiovascular disease, hy-
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pertension, diabetes, or kidney disease, and
thus with a low to intermediate probability
of cardiovascular events, were found to have
thresholds for albuminuria as low as 5.3 mg/g
in men and 10.8 mg/g in women to discrimi-
nate between incident coronary artery disease,
heart failure, cerebrovascular disease, other
peripheral vascular disease, or death.*

In a meta-analysis including more than
1 million patients in the general population,
increasing albuminuria was associated with
an increase in deaths from all causes in a con-
tinuous manner, with no threshold effect.¥ In
patients with an ACR of 30 mg/g, the hazard
ratio for death was 1.63, increasing to 2.22
for those with more than 300 mg/g compared
with those with no albuminuria. A similar
increase in the risk of myocardial infarction,
heart failure, stroke, or sudden cardiac death
was noted with higher ACR.#

Important prospective cohort studies and
meta-analyses related to albuminuria and kid-
ney and cardiovascular disease and death are
summarized in the eTABLE accompanying this
article at www.ccjm.org.?>**->°

I THE CASE FOR TREATING ALBUMINURIA

Reduced progression of renal disease
Treating patients who have proteinuric chron-
ic kidney disease with an angiotensin-con-
verting enzyme (ACE) inhibitor or an angio-
tensin receptor blocker (ARB) can reduce the
risk of progression of renal failure. However, it
is unclear whether this benefit is the result of
treating concomitant risk factors independent
of the reduction in albuminuria, and there is
no consistent treatment effect in improving
renal outcomes across studies.

Fink et al,’' in a meta-analysis, found that
chronic kidney disease patients with diabetes,
hypertension, and macroalbuminuria had a
40% lower risk of progression to end-stage re-
nal disease if they received an ACE inhibitor
(relative risk [RR] 0.60, 95% confidence intet-
val [CI] 0.43-0.83). In the same meta-analy-
sis, ARBs also reduced the risk of progression
to end-stage renal disease (RR 0.77, 95% CI
0.66-0.90).

Jafar et al,’’ in an analysis of pooled pa-
tient-level data including only nondiabetic
patients on ACE inhibitor therapy (n =

CLEVELAND CLINIC JOURNAL OF MEDICINE
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1,860), found that the risk of progression of
renal failure, defined as a doubling of serum
creatinine or end-stage renal disease, was re-
duced (RR 0.70, 95% CI 0.55-0.88). Patients
with higher levels of albuminuria showed the
most benefit, but the effect was not conclu-
sive for albuminuria below 500 mg/day at
baseline.

Maione et al,”’ in a meta-analysis that in-
cluded patients with albuminuria who were
treated with ACE inhibitors vs placebo (n =
8,231), found a similar reduction in risk of:

e Progression to end-stage renal disease

(RR 0.67, 95% CI 0.54-0.84)
® Doubling of serum creatinine

(RR 0.62, 95% CI 0.46-0.84)
® Progression of albuminuria

(RR 0.49, 95% CI 0.36-0.65)
® Normalization of pathologic albuminuria

(as defined by the trialists in the indi-

vidual studies)

(RR 2.99,95% CI 1.82—4.91).

Similar results were obtained for patients
with albuminuria who were treated with ARBs.>

ONTARGET.* In contrast, in the On-
going Telmisartan Alone and in Combina-
tion With Ramipril Global Endpoint Trial,
the combination of an ACE inhibitor and an
ARB showed no benefit in reducing the pro-
gression of renal failure, and in those patients
with chronic kidney disease there was a higher
risk of a doubling of serum creatinine or of the
development of end-stage renal disease and
hyperkalemia.

Also, in a pooled analysis of the ONTAR-
GET and Telmisartan Randomized Assess-
ment Study in ACE Intolerant Subjects With
Cardiovascular Disease (TRANSCEND) tri-
als, a 50% reduction in baseline albuminuria
was associated with reduced progression of re-
nal failure in those with a baseline ACR less
than 10 mg/g.”

Improved cardiovascular outcomes
There is also evidence of better cardiovascu-
lar outcomes with treatment of albuminuria.
Again, it is uncertain whether this is a result
of treating risk factors other than albuminuria
with ACE inhibitors or ARBs, and there is no
parallel benefit demonstrated across all studies.
LIFE.#*8 In the Losartan Intervention for
Endpoint Reduction in Hypertension trial,
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survival analyses suggested a decrease in risk
of cardiovascular adverse events as the degree
of proteinuria improved with ARB therapy.

Maione et al,”’ in a meta-analysis includ-
ing 8,231 patients with albuminuria and at
least one other risk factor, found a significant
reduction in the rate of nonfatal cardiovascu-
lar outcomes (angina, myocardial infarction,
revascularization, stroke, transient ischemic
attack, or heart failure) with ACE inhibitors
vs placebo (RR 0.88, CI 0.82-0.94) and also
in 3,888 patients treated with ARBs vs pla-
cebo (RR 0.77, CI 0.61-0.98). However, the
meta-analysis did not show that ACE inhibi-
tor or ARB therapy reduced rate of cardiovas-
cular or all-cause mortality.

Fink et al,’! in their meta-analysis of 18 tri-
als of ACE inhibitors and four trials of ARBs,
also found no evidence that ACE inhibitor or
ARB therapy reduced cardiovascular mortal-
ity rates.’®

The ONTARGET trial evaluated the
combination of an ACE inhibitor and ARB
therapy in patients with diabetes or preexist-
ing peripheral vascular disease. Reductions
in the rate of cardiovascular disease or death
were not observed, and in those with chronic
kidney disease, there was a higher risk of dou-
bling of serum creatinine or development of
end-stage renal disease and adverse events
of hyperkalemia.’® And although an increase
in baseline albuminuria was associated with
worse cardiovascular outcomes, its reduction
in the ONTARGET and TRANSCEND tri-
als did not demonstrate better outcomes when
the baseline ACR was greater than 10 mg/g.”

M WHO SHOULD BE TESTED?

The benefit of adding albuminuria to conven-
tional cardiovascular risk stratification such
as Framingham risk scoring is not conclusive.
However, today’s clinician may view albumin-
uria as a biomarker for renal and cardiovascular
disease, as albuminuria might be a surrogate
marker for endothelial dysfunction in the glo-
merular capillaries or other vital vascular beds.

High-risk populations and chronic kidney
disease patients

Nearly all the current guidelines recommend
annual screening for albuminuria in patients
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with diabetes and hypertension (7asLe 2).71%-13

Other high-risk populations include people
with cardiovascular disease, a family history
of end-stage renal disease, and metabolic syn-
drome. Additionally, chronic kidney disease
patients whose estimated GFR defines them as
being in stage 3 or higher (ie, GFR < 60 mL/
min/1.73m?), regardless of other comorbidi-
ties, should be tested for albuminuria, as it is
an important risk predictor.

Most experts prefer that albuminuria be
measured by urine ACR in a first morning void-
ed sample, though this is not the only option.

Screening the general population

Given that albuminuria has been shown to be
such an important prognosticator for patients
at high risk and those with chronic kidney
disease, the question arises whether screening
for albuminuria in the asymptomatic low-risk
general population would foster earlier detec-
tion and therefore enable earlier intervention
and result in improved outcomes. However, a
systematic review done for the United States
Preventive Services Task Force and for an
American College of Physicians clinical prac-
tice guideline did not find robust evidence to
support this.!

B OUR RECOMMENDATIONS

Who should be tested?

e Patients with chronic kidney disease stage
3,4, or5 (GFR < 60 mL/min/1.73m?) who
are not on dialysis

e Patients who are considered at higher risk
of adverse outcomes, such as those with
diabetes, hypertension, a family history of
end-stage renal disease, or cardiovascular
disease. Testing is useful for recognizing in-
creased renal and cardiovascular risk and
may lead clinicians to prescribe or titrate
a renin-angiotensin system antagonist, a
statin, or both, or to modify other cardio-
vascular risk factors.

e Not recommended: routine screening in the
general population who are asymptomatic
or are considered at low risk.

Which test should be used?
Based on current evidence and most guide-
lines, we recommend the urine ACR test as
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the screening test for people with diabetes and
others deemed to be at high risk.

What should be done about albuminuria?

Controlling blood pressure is important,
and though there is debate about the tar-
get blood pressure, an individualized plan
should be developed with the patient based
on age, comorbidities, and goals of care. o
An ACE inhibitor or ARB, if not contra-
indicated, is recommended for patients
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