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Correlates of Abnormal Urinary Albumin 
Excretion Rates Among Primary Care Patients 
With Essential Hypertension 
john G. Spangler, MD, MPH, Ronny A. Bell, PhD, john H. Summerson, MS, 
and joseph C. Konen, MD, MSPH 

Background: The excretion of small amounts of urinary protein, known as microalbuminuria, among 
patients with essential hypertension is associated with increased mortality from cardiovascular disease and, 
possibly, future renal decline. Correlates of microalbuminuria among primary care patients with essential 
hypertension, however, have not been well described. 

Methods: One hundred forty patients enrolled in a large family practice ambulatory care center who had 
essential hypertension but not diabetes participated in a screening project to document cardiovascular 
and renal diseases in this population. Patients underwent a brief physical examination and submitted blood 
and urine samples for analysis. 

Results: 1Wenty-five percent of patients had elevated urinary albumin excretion (UAE) rates, defined 
as greater than 30 pWmin. Patients with elevated UAE rates did not differ from patients without elevated 
UAE rates by age, race, sex, duration of hypertension, or type of antihypertensive medication used (if any). 
Although no patients had abnormally elevated g1ycosylated hemoglobin, after controlling for age and 
duration of hypertension, elevated UAE rates were significandy related to higher mean g1ycosylated 
hemoglobin levels (odds ratio [OR] = 3.06,95 percent confidence interval [CI] = 1.11 to 8.41) and 
to current smoking (OR = 3.14, 95 percent CI = 1.09 to 9.04). 

Conclusions: These data are the first in a primary care population to show a threefold increase in risk 
for elevated UAE rates among patients with essential hypertension who currendy smoke or who have 
above-average g1ycosylated hemoglobin levels. Although cross-sectional in nature, these data can also point 
toward subgroups of hypertensive patients who have a worse cardiovascular prognosis. (J Am Board Fam 
Pract 1997;10:180-4.) 

The finding of small amounts of albumin in the 
urine, or microalbuminuria, is predictive of the 
development of nephropathy in patients with dia
betes mellitus.! It is also associated with coronary 
heart disease risk factors, such as elevated blood 
pressure and serum lipids, in both diabetic2,3 and 
nondiabetic4 patients. In addition, elevated albu-
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min excretion (UAE) is associated with an in
creased mortality from cardiovascular disease 
among diabetic patients. UAE has recently been 
described as an independent predictor of mortal
ity from cardiovascular disease in patients with 
hypertension5 and is associated with higher dias
tolic blood pressure, greater left ventricular mass, 
and a greater occurrence ofhypertriglyceridemia.6 

Although a relation between UAE and nephrop
athy has not been established in those persons 
with hypertension, microalbuminuria has been 
found to be more common in hypertensive than 
in normotensive patients.7 Five to 15 percent of 
patients with essential hypertension develop 
macro albuminuria and clinical proteinuria and a 
serious reduction in renal function.5,8-!4 The ap
pearance of microalbuminuria, therefore, could 
be an early marker for future renal disease. Al-
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Table 1. Summary Characteristics of Hypertensive Patients by Urinary Albumin Excretion (UAE) Rate. 

Characteristic Nonelevated UAE Rate*t Elevated UAE Rate*t PValue* 

Age (years) 58 ± 12 59± 13 ns 
Black(%) 31.4 48.0 ns 
Female (%) 60.0 44.0 ns 
Current smoker (%) 14.3 32.0 0.037 
Duration of hypertension 11 ± 9 10 ± 9 ns 
Medication treatment for hypertension (%) 79.0 72.0 ns 
ACEI§ (%) 7.6 12.0 ns 
Calcium channel blocker (%) 14.3 16.0 ns 
Systolic blood pressure (mmHg) 144 ± 22 150 ± 15 ns 
Diastolic blood pressure (mmHg) 88 ± 10 85 ± 9 ns 
Mean arterial pressure (mmHg) 106±13 107±9 ns 
Body mass index (kg/m2) 28.2 ± 5.6 29.3 ± 64 ns 
Waist to hip ratio 0.85 ± 0.19 0.92 ± 0.08 ns 
Glycosylated hemoglobin (%) 3.59 ± 1.60 4.44 ± 0.83 0.012 
Serum creatinine (mg/dL) 1.04 ± 0.25 1.26 ± 0.52 0.002 
UAE rate(Jlg/min) 8.4± 7.0 197 ± 314 0.001' 

*Urinary albumin excretion rate elevated if> 30 }lg/min. 
tExcept for percentages, all values are mean ± standard deviation. 
*Pvalue from the Student t-test for means (unless otherwise noted) or X2 for proportions. 
§ACEI - angiotensin-converting enzyme inhibitor. 
'P value derived by Kruskal-Wallis H. 

though the relation betWeen micro albuminuria 
and mortality from cardiovascular disease is es
tablished in patients with hypertension, data are 
limited on the correlates of UAE in these pa
tients.6 The purpose of this investigation was to 
examin:e factors related to elevated UAE rates in 
patients with essential hypertension in a primary 
care setting. 

Methods 
One hundred forty patients with essential hyper
tension and without diabetes mellitus were se
lected from a computerized database at the Fam
ily Practice Center of the Bowman Gray School 
of Medicine as part of a larger project evaluating 
risk factors for renovascular decline among pri
mary care patients with chronic disease. 15 Hyper
tension was defined as having a systolic blood 
pressure at or above 160 mmHg or a diastolic 
blood pressure at or above 90 mmHg on tWo or 
more occasions. Patients were also defined as be
ing hypertensive if they were currently being 
treated for hypertension detected on at least tWo 
previous examinations. Screening of patients oc
curred betWeen January 1989 andJune 1991. 

Patients underwent a brief, standardized physi
cal examination. Height, weight, a body mass in
dex (kg/m2) and waist and hip circumferences 

were obtained for each patient by 1 research 
nurse. Blood pressure was measured with a cali
brated mercury sphygmomanometer after the pa
tient sat at rest for 5 minutes. Information on 
smoking status, age, race, sex, duration of hyper
tension, and antihypertensive medications (if any) 
was elicited by questionnaire. 

After an overnight fast, patients submitted a 
sample of venous blood for multichannel chem
istry measurements and fasting glucose, fasting 
insulin, total cholesterol, high-density lipopro
tein cholesterol, triglyceride, and calculated low
density lipoprotein cholesterol levels. Glycosy
lated hemoglobin was measured by the affinity 
columns method, with normal values for our pop
ulation ranging from 2.9 to 5.1 percent. Patients 
also submitted an overnight urine collection, 
recording the time collection started and ended. 
Urinary albumin levels were determined by im
munoturbidity on an automated analyzer, and ex
cretion rates were determined by multiplying uri
nary albumin concentration by the volume per 
duration of the urine collection. We defined ab
normal UAE rates as greater than 30 }lg/min.16 

Mean values betWeen the tWo groups with nor
mal and elevated UAE rates were compared by 
the Student t-test or by the Kruskal-Wallis H if 
variances were not normally distributed. Cate-
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Table 2. Logistic Regression Correlates Of Elevated 
Urinary Albumin Excretion Rate (> 30 pWmin). 

Variable 

Glycosylated 
hemoglobin t 

Current smokingi' 

Adjusted Odds 
Ratio' 

3.06 

3.14 

95% Confidence 
Interval 

1.11 - 8.41 

1.09 - 9.04 

'Model adjusts for age and duration of hypertension. 
tGlycosylated hemoglobin levels < 5% versus ~ 5%. 
tCurrent smoking versus never or fortner smoking. 

gorical data were analyzed using chi-square. 
In addition to univariate analyses, multivariate 

analysis was performed with stepwise logistic re
gression. The dependent variable in the logistic 
regression model was an elevated UAE rate as de
fined above. The model simultaneously con
trolled for age and duration of hypertension (both 
continuous variables) as potential confounders for 
abnormal UAE rates. Independent predictors of 
an elevated UAE rate included race, sex, smoking 
status (current smoker versus former or never 
smoker), mean arterial blood pressure, body mass 
index, waist-hip ratio, glycosylated hemoglobin 
and insulin levels, and type of antihypertensive 
therapy used (if any). Backward stepwise logistic 
regression eliminated nonsignificant variables. All 
calculations were carried out using the EpiInfo 17 

and SPSS-PC18 statistical software programs. 

Results 
Summary characteristics of the 140 patients with 
essential hypertension are listed in Table 1. One 
hundred fifteen patients (82 percent) had a UAE 
rate of 30 pg/min or less, whereas 25 patients (18 
percent) had elevated UAE levels. The two cate
gories of patients did not vary by age, race, sex, 
duration of hypertension, number of patients re
ceiving antihypertensive therapy or the percent
age on angiotensin-converting enzyme inhibitor 
or calcium channel blocker therapy, blood pres
sure levels, anthropometric measurements, or in
sulin levels. A significantly higher percentage of 
patients with elevated UAE rates were current 
smokers (32.0 percent versus 14.3 percent). Addi
tionally, patients with elevated UAE rates had sig
nificantly higher glycosylated hemoglobin levels 
(4.44 ± 0.83 percent versus 3.59 ± 1.60 percent) 
and serum creatinine levels (1.26 ± 0.52 mg/dL 
versus 1.04 ± 0.25 mg/dL). 
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Table 2 lists the logistic regression model of 
correlates of elevated UAE rates controlling for 
age and duration of hypertension. Patients who 
had higher glycosylated hemoglobin levels or who 
were current smokers were each approximately 
three times more likely to have an elevated U AE 
rate compared with those who had lower glycosy
lated hemoglobin levels or were nonsmokers (ad
justed odds ratio [OR] = 3.06, 95 percent confi
dence interval [CI] = 1.11-8.41; and adjusted OR = 

3.14,95 percent CI = 1.09-9.04, respectively). 

Discussion 
Elevated UAE rate, while not necessarily predic
tive of renal decline in patients with essential hy
pertension,19 nonetheless is a marker of wide
spread vascular damage20 and is predictive of 
more severe hypertensive complications21 includ
ing excess mortality from cardiovascular dis
ease.6,11 Our results are the first to show a three
fold increase in risk for elevated UAE rates 
among primary care patients with essential hy
pertension who also currently smoke or have in
creased glycosylated hemoglobin levels. These 
data, which are potentially important to primary 
care physicians, distinguish a subgroup of patients 
with essential hypertension who might be at risk 
for an elevated UAE level and its attendant ad
verse consequences. It is important to point out, 
however, that our results are cross-sectional in 
nature and cannot determine cause-and-effect re
lations between abnormal UAE rates and ciga
rette smoking or elevated glycosylated hemoglo
bin levels. 

Blood pressure did not correlate with elevated 
UAE rates, nor did antihypertensive therapy. 
This result was surprising and suggests that con
trol of blood pressure, as such, might not be suffi
cient to decrease vascular damage that underlies 
abnormal UAE, especially among those patients 
who smoke or who possess some degree of glu
cose intolerance. There are at least two possible 
explanations for the lack of correlation between 
blood pressure in our patients and abnormal 
UAE. First, glomerular dysfunction among cer
tain patients with essential hypertension might be 
less a result of blood pressure than of the pres
ence of insulin resistance. 22 -24 Second, blood 
pressures were, on average, relatively normal, and 
most of our patients were already on antihyper
tensive therapy. Although angiotensin-converting 
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enzyme inhibitors25 and calcium channel block
ers26 have been associated with a reduction in mi
croalbuminuria apart from their antihypertensive 
effects, at least in diabetic patients, no such asso
ciation was noted among our patients with essen
tial hypertension, possibly because of the few pa
tients on either type of medication. 

What might be the underlying mechanism for 
the relation between glycosylated hemoglobin 
and abnormal excretion of urinary protein? In
sulin resistance is associated with increased 
plasma norepinephrine,27 vascular hypertro
phy,28-30 and basal vascular tone.23 In addition, by 
altering the electrical charge on basement mem
brane proteins, glycosylated end products make 
the glomerulus more permeable to serum albu
min.31 Thus, abnormal UAE rates among hyper
tensive patients might be the combined renovas
cular effects of insulin resistance and glycosylated 
end products. Because hyperinsulinemia might be 
the most important underlying mechanism for 
adverse cardiovascular outcomes among patients 
with essential hypertension, primary care physi
cians should do everything within their power to 
improve insulin sensitivity in this group of pa~ 
tients by encouraging aerobic exercise and, if ap
propriate, weight loss.22,23 

These data also corroborate the known relation 
between cigarette smoking and abnormal UAE 
rates,32 providing primary care physicians with yet 
another reason for counseling their patients who 
have essential hypertension to stop tobacco use. 

While the usefulness of screening patients with 
essential hypertension for abnormal UAE rates 
has not been firmly established, it is known that 
abnormal UAE rates predict cardiovascular risk 
in this group of patients.4-6 At present, it is un
clear whether this urinary abnormality is causally 
linked to renal decline or cardiovascular morbid
ity or mortality or merely reflects end organ dam
age from other cardiovascular risk factors. These 
relations need further prospective study. In the 
meantime, our data suggest that there is a relation 
between abnormal UAE rates and hyperinsuline
mia and current smoking among patients with es
sential hypertension. It seems clinically prudent 
for primary care physicians to address not only 
blood pressure but other cardiovascular risk fac
tors while monitoring their patients who have es
sential hypertension. Focusing on weight loss and 
aerobic exercise as a means to improve insulin 

sensitivity22,23 and on smoking cessation might be 
particularly important interventions among these 
patients already at high risk for adverse cardiovas
cular outcomes. 

Our results are useful not only in predicting 
which patients with essential hypertension will 
have abnormal UAE rates; they also underscore 
the importance of aggressive and simultaneous 
correction of specific risk factors (eg, elevated 
glycosylated hemoglobin levels and cigarette 
smoking) among patients with essential hyperten
sion to avoid renovascular damage and premature 
mortality from cardiovascular disease. 
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