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Brachial Artery Reactivity in
Asymptomatic Patients With Type 2

Diabetes Mellitus and Microalbuminuria
(from the Detection of Ischemia in

Asymptomatic Diabetics–Brachial Artery
Reactivity Study)

Georgios I. Papaioannou, MD, Richard L. Seip, PhD, Neil J. Grey, MD,
Deborah Katten, RN, MPH, Amy Taylor, MS, Silvio E. Inzucchi, MD,
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Frans J.Th. Wackers, MD, Ami E. Iskandrian, MD, Robert E. Ratner, MD,

Evelyn C. Robinson, RN, Stella Carolan, RN, Samuel Engel, MD, and
Gary V. Heller, MD, PhD
icroalbuminuria is a novel atherosclerotic risk factor in DM (p � 0.03). Endothelium-dependent vasodilation at 1
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atients with type 2 diabetes mellitus (DM) and predicts
uture cardiovascular events. Endothelial dysfunction and
ystemic inflammation have been proposed as common
inks between microalbuminuria and cardiovascular dis-
ase. However, no study has assessed the relation be-
ween microalbuminuria and vascular dysfunction as mea-
ured by brachial artery reactivity (BAR) in DM. We
valuated 143 patients (85 men; mean age 60.0 � 6.7
ears) with DM (mean duration 8.2 � 7.4 years) enrolled
n the Detection of Ischemia in Asymptomatic Diabetics
tudy. Subjects were categorized as those with microalbu-
inuria (ratio of urinary albumin to creatinine 30 to 299
g/mg creatinine, n � 28) and those with normoalbumin-
ria (ratio of urinary albumin to creatinine 0 to 29.9
g/mg creatinine, n � 115). High-resolution ultrasound
AR testing was used to measure endothelium-dependent
nd endothelium-independent vasodilations. C-reactive
rotein was measured as a marker of systemic inflamma-

ion. Patients with microalbuminuria and normoalbumin-
ria had similar baseline characteristics, with the exception

hat those with microalbuminuria had a longer duration of
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inute (p � 0.01) and endothelium-independent vasodi-
ation at 3 minutes (p � 0.007) were significantly less in
atients with microalbuminuria. In addition, 96% of pa-

ients with microalbuminuria and 76% of those with nor-
oalbuminuria had impaired endothelium-dependent va-

odilation (<8%, p � 0.01). Microalbuminuria was an
ndependent predictor of endothelium-dependent vasodi-
ation in the entire cohort (p � 0.045) and after excluding
atients on hormone replacement therapy (p � 0.01).
evels of C-reactive protein were significantly higher in
atients with microalbuminuria than in those with nor-
oalbuminuria (p � 0.02). We conclude that in DM the
resence of microalbuminuria is associated with impaired
ndothelium-dependent and endothelium-independent va-
odilations of the brachial artery and a higher degree of
ystemic inflammation. In addition, microalbuminuria is an
ndependent predictor of endothelial dysfunction in asymp-
omatic patients with DM, especially in the absence of
ormone replacement therapy. �2004 by Excerpta
edica, Inc.
(Am J Cardiol 2004;94:294–299)
ndothelial dysfunction occurs early in the athero-
sclerotic process1 and has been shown to predict

ardiovascular morbidity.2 Recently, measurement of
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ndothelium-dependent vasodilation (EDV) and endo-
helium-independent vasodilation (EIV) of the bra-
hial artery has been proposed as a method to nonin-
asively assess endothelial function and smooth
uscle function, respectively.3 Microalbuminuria has

een associated with increased cardiovascular events
n the general population and in patients with type 2
iabetes mellitus (DM).4–6 Within the framework of
he Detection of Ischemia in Asymptomatic Diabetics
DIAD) study,7 we investigated the relation between
mpaired vascular reactivity and microalbuminuria in
atients with type 2 DM.

ETHODS
Patient population: The patient cohort consisted of

ubjects enrolled in the DIAD study who underwent
ssessment of BAR (DIAD-BAR substudy). The

IAD study is a prospective, multicenter, randomized

0002-9149/04/$–see front matter
doi:10.1016/j.amjcard.2004.04.022
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rial that evaluates the prevalence of adenosine tech-
etium-99m sestamibi myocardial perfusion imaging
bnormalities in asymptomatic patients with type 2
M and its association with adverse clinical out-

omes. Eligible patients had asymptomatic type 2
M, were 50 to 75 years old, and had no known

oronary artery disease. Exclusion criteria were (1)
nown coronary artery disease, as documented by a
istory of angina, myocardial infarction, percutaneous
oronary intervention, or coronary artery bypass sur-
ery; Q waves; new deep negative T waves or ST-
egment depression at rest on electrocardiogram; pos-
tive results on noninvasive stress test, or coronary
ngiography with documentation of coronary artery
isease before recruitment; (2) signs or symptoms that
ormally require cardiac evaluation, such as presence
f left bundle branch block, congestive heart failure,
hest pain, or ventricular tachycardia; (3) any stress
est or cardiac catheterization performed within 3
ears before study enrollment; (4) significant nondia-
etic co-morbidity affecting life expectancy (e.g., ma-
ignancy); (5) pregnancy; (6) known medical noncom-
liance with follow-up; and (7) history, clinical
ndings, or treatment for significant bronchospasm.
ne hundred forty-nine patients from 5 participating

enters were enrolled in the DIAD-BAR substudy.
nstitutional review committees from all centers ap-
roved the study, and all patients gave informed
onsent.

Study design: Baseline history, physical examina-
ion, and laboratory tests were obtained at patient
enters. Subsequently, the 149 patients who agreed to
articipate underwent a baseline study of BAR. Sub-
ects were then categorized as those with microalbu-
inuria (ratio of urinary albumin to creatinine 30 to

99 �g/mg creatinine, n � 28) and those with nor-
oalbuminuria (ratio of urinary albumin to creatinine
to 29.9 �g/mg creatinine, n � 115). Six subjects
ere excluded from the final analysis (4 with mi-

roalbuminuria and 2 with unacceptable images of
rachial arteries).

Clinical and laboratory measurements: The follow-
ng clinical characteristics were collected for each
atient: age, gender, smoking history, duration of DM,
ype of DM therapy, history of hypertension and ther-
py, history of hyperlipidemia and treatment, and
ody mass index. Systolic and diastolic blood pres-
ures were defined as the mean of 3 measurements in
he supine position. Blood and urine samples were
btained during morning hours after an overnight fast.
his method is preferred because of the known diurnal
ariation in albumin excretion.8 Blood and urine spec-
mens were analyzed by a central laboratory (Lab-
orp, Raritan, New Jersey), with the exception of
omocysteine and high-sensitivity C-reactive protein
easurements, which were analyzed elsewhere (Lipo-
cience, Raleigh, North Carolina). The Immulite 2000
omocysteine assay and high-sensitivity C-reactive
rotein assay (Diagnostic Products Corporation, Hol-
iston, Massachusetts) were used to determine total
evels of plasma homocysteine and C-reactive protein,

espectively. Patients with high levels (�10 mg/L) of w

CORONARY ARTERY
-reactive protein had repeated measurements and
ere excluded if there was evidence of infection or

ystemic inflammation. Urinary albumin and creati-
ine concentrations were determined by immunotur-
idimetric and kinetic methods, respectively. With
hese methods, the coefficients of variation for albu-
in and creatinine were 2.7% and 3.5%, respectively.
Measurements of EDV and EIV: All measurements of

AR were obtained in the morning after an overnight
ast, with medications withheld the morning of the
tudy. Patients were also instructed to avoid caffeine-
ontaining products, smoking, and exercise �12 hours
efore the test. Images were obtained with an Acuson
0.0-MHz linear array transducer and an Aspen car-
iac ultrasound system (Acuson Corp, Elmwood Park,
ew Jersey) according to a standard technique for all
articipating centers. After initial baseline measure-
ents of brachial artery diameter, a blood pressure

uff was placed around the forearm distal to the seg-
ent of the artery scanned and inflated 60 mm Hg

bove the patient’s systolic blood pressure for 5 min-
tes. After deflation, the brachial artery diameter was
ecorded at 1 minute and 3 minutes after occlusion.
fter a 15-minute break, a second baseline measure-
ent of brachial artery diameter was recorded, and 0.4
g of sublingual nitroglycerin was administered. Re-

ponse of brachial artery diameter was recorded at 3
nd 5 minutes after administration of nitroglycerin.
en cardiac cycles were analyzed for each scan, and
easurements were averaged. Brachial artery diame-

er was measured at a fixed distance from an anatomic
arker as the distance between the near and far in-

ima. EDV and EIV were calculated as percent max-
mal increases in artery diameter 1 minute and 3
inutes after occlusion and 3 and 5 minutes after

itroglycerin administration, respectively. Examina-
ion of BAR from Hartford Hospital and Yale Univer-
ity were recorded with CVI acquisition software
version 2.1, Data Translation Inc., Marlboro, Massa-
husetts). Images from the other 3 participating cen-
ers were recorded on tape. Two different interpreters
t Hartford Hospital analyzed all scans independently
y using CVI Analysis software. The intra- and inter-
bserver variabilities in our laboratory were 1.1% and
.1%, respectively.

Statistical analysis: Results are presented as means
SD unless otherwise stated. Chi-square or Fisher’s

xact test was used to compare categorical data. For
ontinuous variables, differences between patients
ith microalbuminuria and those with normal albu-
inuria were compared with a 2-sample independent
test or Mann-Whitney U test. To study the correla-

ion of urinary albumin:creatinine ratio with BAR,
pearman’s rank correlation test was used. Each vari-
ble was evaluated for its association with EDV and
IV using univariate analysis. Variables with a p
alue �0.1 were entered into a stepwise multivariate
egression model to identify independent predictors of
DV and EIV. Results were considered statistically
ignificant when p �0.05. Analysis was performed

ith SPSS 10.1 (SPSS Inc., Chicago, Illinois).

DISEASE/BAR AND MICROALBUMINURIA IN TYPE 2 DM 295
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ESULTS
Baseline characteristics: The baseline clinical and

iochemical characteristics of the entire study population
re listed in Table 1. There were no significant differ-
nces between groups regarding use of medications (Ta-
le 2) with the exceptions of thiazolidinediones being
sed more frequently in patients with microalbuminuria
p � 0.05), and hormone replacement therapy was less
revalent in patients with microalbuminuria than in those
ith normoalbuminuria (p � 0.04).

Relation between microalbuminuria and brachial ar-
ery reactivity: There was a trend for larger baseline

TABLE 1 Baseline Clinical and Biochemical Characteristics of Pa

Characteristic

Patients With
Microalbuminuria

(n � 28)

Men 17 (60%)
Women 11 (40%)
Age (yrs) 60.7 � 7.4
White 21 (75%)
Black 5 (18%)
Other 2 (7%)
Systemic hypertension 15 (54%)
Hyperlipidemia requiring

medication
19 (68%)

Current smoker 3 (11%)
Duration of diabetes (yrs) 11.1 � 8.5
Systolic blood pressure (mm Hg) 131 � 14
Diastolic blood pressure (mm Hg) 77 � 8
Body mass index (kg/m2) 33.7 � 8.5
Total cholesterol (mg/dl) 188 � 40
Low-density lipoprotein (mg/dl) 109 � 35
High-density lipoprotein (mg/dl) 49 � 11
Triglycerides (mg/dl) 165 � 97
Hemoglobin A1c (%) 7.2 � 1.2
Serum creatinine (mg/dl) 1.0 � 0.3
Urine creatinine (mg/dl) 121 � 69
Urine albumin (�g/ml) 82 � 83
Urine albumin:creatinine ratio

(�g/mg creatinine)
64 � 39

C-reactive protein* (mg/L) 6.3 � 1.4
Homocysteine* (�mol/L) 6.9 � 2.6

� Values are means � SD.
*Data for C-reactive protein (mean � SEM) and homocysteine were availabl

TABLE 2 Baseline Medications of Patients

Medication

Patients With
Microalbuminuria

(n � 28)

Angiotensin-converting enzyme inhibitors 12 (43%)
� Blockers 3 (10%)
Calcium channel blockers 2 (7%)
Angiotensin receptor blockers 1 (4%)
Diuretics 6 (21%)
Sulfonylureas 13 (46%)
Metformin 16 (57%)
Thiazolidinediones 12 (43%)
Insulin 6 (21%)
Aspirin 13 (46%)
Statins 18 (64%)
Hormone (estrogen) replacement

therapy*
2 (18%)

*Hormone replacement therapy data refer to the subpopulation of 53 postme
rachial artery diameter in patients with microalbu-

96 THE AMERICAN JOURNAL OF CARDIOLOGY� VOL. 94
inuria (p � 0.06). The results of the BAR test are
resented in Table 3. EDV response was significantly
ess in patients with microalbuminuria than in those
ith normoalbuminuria at 1 minute (1.9 � 4.1% vs
.9 � 5.7%, p � 0.01) and 3 minutes (0.6 � 5.7% vs
.8 � 5.1%, p � 0.04) after occlusion. A similar
ignificantly attenuated response was recorded for
IV in patients with microalbuminuria compared with

hose with normoalbuminuria at 3 minutes (9.5 �
.2% vs 13.4 � 7.2%, p � 0.007) and 5 minutes (12.7

5.5% vs 17.2 � 7.8%, p � 0.005) after nitroglyc-
rin administration.

ts

Patients With
Normoalbuminuria All Patients

(n � 115) (n � 143) p Value

68 (59%) 85 (59%) 0.88
47 (41%) 58 (41%)

59.9 � 6.6 60.0 � 6.7 0.59
88 (77%) 109 (76%)
25 (22%) 30 (21%) 0.28
2 (1%) 4 (3%)

58 (50%) 73 (51%) 0.77
64 (56%) 83 (58%) 0.24

9 (8%) 12 (8%) 0.62
7.5 � 7.0 8.2 � 7.4 0.03
126 � 16 127 � 16 0.14

77 � 9 77 � 9 0.91
30.6 � 6.4 31.2 � 6.9 0.07
190 � 38 190 � 39 0.84
108 � 32 109 � 33 0.94

51 � 14 50 � 14 0.57
155 � 103 157 � 102 0.51
6.7 � 1.1 6.8 � 1.2 0.06
0.9 � 0.2 0.9 � 0.2 0.84
135 � 85 133 � 82 0.47
15 � 11 28 � 46 �0.001
12 � 7 22 � 28 �0.001

3.9 � 0.5 4.3 � 0.5 0.02
6.7 � 2.3 6.7 � 2.3 0.84

74 patients (microlbuminuria, n � 12; normoalbuminuria, n � 62).

Patients With
Normoalbuminuria

(n � 115)
All Patients
(n � 143)

p
Value

47 (41%) 59 (41%) 0.85
6 (5%) 9 (6%) 0.29
9 (8%) 11 (8%) 0.90
1 (1%) 2 (1%) 0.35

13 (11%) 19 (13%) 0.16
44 (38%) 57 (41%) 0.43
60 (52%) 76 (53%) 0.64
28 (24%) 40 (28%) 0.05
16 (14%) 22 (15%) 0.32
51 (44%) 64 (45%) 0.84
55 (48%) 73 (51%) 0.11
22 (52%) 24 (45%) 0.04

ausal women (microalbuminuria, n � 11; normoalbuminuria, n � 42).
tien

e for
nop
Increasing levels of microalbuminuria had a sig-
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ificant inverse correlation with EDV at 1 minute (r �
0.20, p � 0.02) and EIV at 3 minutes (r � �0.27,
� 0.001). With stepwise multivariate regression

nalysis, significant independent predictors of EDV
ere baseline diameter, gender, current estrogen re-
lacement therapy, age, hemoglobin A1c, and pres-
nce of microalbuminuria (Table 4). Microalbumin-
ria (standardized � coefficient �0.22, p � 0.01) and
ge (standardized � coefficient �0.20, p � 0.02) were
he only independent predictors of EDV after exclud-
ng patients on hormone replacement therapy (n �
19). Data concerning independent predictors of EIV
re presented in Table 5. Baseline diameter (standard-
zed � coefficient �0.30, p � 0.001) and microalbu-
inuria (standardized � coefficient �0.20, p � 0.026)
ere independent predictors of EIV after excluding
atients on hormone replacement therapy.

The exact value of EDV that represents a normal
ndothelium-dependent response has not been estab-

3 9,10

TABLE 3 Endothelium-dependent and Endothelium-independent V
the Brachial Artery in Patients With Microalbuminuria Versus Tho
Albuminuria

Variable

Patients With
Microalbuminuria

Patients With
Normoalbuminuria A

(n � 28) (n � 115) (n

Baseline diameter (mm) 4.1 � 0.7 3.8 � 0.7 3
EDV (%) at 1 minute 1.9 � 4.1 4.9 � 5.7 4
EDV (%) at 3 minutes 0.6 � 5.7 2.8 � 5.1 2
Maximal EDV (%) 2.6 � 4.5 5.6 � 5.3 5
EIV (%) at 3 minutes 9.5 � 5.2 13.4 � 7.2 12
EIV (%) at 5 minutes 12.7 � 5.5 17.2 � 7.8 16
Maximal EIV (%) 13.1 � 5.2 17.4 � 7.7 16

TABLE 4 Multivariate Linear Regression Model of Endothelium-de
Vasodilation as a Dependent Variable (n � 143, R2 � 0.258).

Independent Variables Coefficient �*
Standard
Coefficien

Baseline diameter �3.62 �0.44
Women 4.89 0.43
Hormone replacement therapy 3.48 0.24
Age �0.16 �0.20
Hemoglobin A1c �0.85 �0.18
Microalbuminuria �1.66 �0.12

*Linear regression coefficient.
†The standardized coefficient � describes the unit-independent contribution o

able to the model.
R2 � square of the multivariate correlation coefficient.

TABLE 5 Multivariate Linear Regression Model of Endothelium-in
Vasodilation as a Dependent Variable (n � 143, R2 � 0.247)

Independent Variables Coefficient �
Standardize
Coefficient �

Baseline diameter �5.51 �0.52
Women 4.59 0.32
Hemoglobin A1c �1.24 �0.20
Age �0.16 �0.15

See Table 4 for explanations.
ished. However, a cut-off value of �8% has been a

CORONARY ARTERY
proposed to represent a normal EDV
response. When using this cut-off
value, 27 of 28 patients with mi-
croalbuminuria (96%) and 87 of 115
patients with normal albuminuria
(76%) had abnormal EDV at 1
minute (p � 0.01).

Microalbuminuria and C-reactive
protein: For the subgroup of patients
in whom C-reactive protein was
measured (n � 74), C-reactive pro-
tein levels were increased in those
with microalbuminuria (6.3 � 1.4
mg/L) compared with those with
normoalbuminuria (3.9 � 0.5 mg/L,
p � 0.02). After excluding women
on hormone replacement therapy, be-
cause hormone replacement therapy
has been shown to increase C-reac-
tive protein levels,11 patients with
microalbuminuria still had increased
C-reactive protein levels (6.4 � 1.5
mg/L) compared with those with
normal albuminuria (3.8 � 0.6 mg/L,
p � 0.027). In current clinical prac-
tice, C-reactive protein levels �1, 1
to 3, and �3 mg/L differentiate low-,
moderate-, and high-risk groups.12 In
patients with microalbuminuria, per-
centages of subjects with low- (�1
mg/L), moderate- (1 to 3 mg/L), and
high-risk (�3 mg/L) C-reactive pro-
tein levels were 0% (0 of 11 pa-
tients), 18% (2 of 11 patients), and
82% (9 of 11 patients), respectively,
compared with 28% (14 of 50 pa-
tients), 32% (16 of 50 patients), and
40% (20 of 50 patients), respec-
tively, of patients with normoalbu-
minuria. The percentage of high-risk
patients was significantly higher in
the group with microalbuminuria

han in the group with normoalbuminuria (82% vs
0%, p � 0.012), whereas the percentage of low-risk
atients was significantly lower (0% vs 28%, p �
.046).

ISCUSSION
The aim of this study was to investigate the relation

etween microalbuminuria and BAR in asymptomatic
atients with DM. Our results demonstrated that pa-
ients with microalbuminuria have significant impair-

ent of EDV and EIV compared with those with
ormoalbuminuria and a higher degree of systemic
nflammation. These data associated the presence of
icroalbuminuria in patients with DM with impaired

ascular reactivity secondary to smooth muscle dys-
unction rather than to endothelial dysfunction alone.

Microalbuminuria and brachial artery reactivity: In
atients with type 2 DM, the presence of microalbu-
inuria may necessitate screening for vascular disease

dilations of
With Normal

tients
p Value143)

� 0.7 0.06
� 5.5 0.01
� 5.3 0.04
� 5.3 0.007
� 7.0 0.007
� 7.6 0.005
� 7.4 0.006

ndent

p Value

�0.001
�0.001

0.01
0.009
0.02
0.045

independent vari-

endent

p Value

�0.001
0.001
0.007
0.03
aso
se

ll Pa
�

.9

.3

.4

.0

.7

.3

.6
pe

ized
t �†

f the
dep

d

nd aggressive interventions to decrease cardiovascu-
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ar risk.4–6,8 In contrast, endothelial dysfunction, at
east in the coronary circulation, predicts cardiovas-
ular events2 and may be an early common pathway
or microalbuminuria and cardiovascular disease in
M.13 Several studies have suggested that endothelial
ysfunction precedes the onset of microalbuminuria
n patients with type 1 DM.14–16 In type 2 DM, in-
ammatory markers of endothelial dysfunction, mi-
roalbuminuria, and risk of death are parallel and
rogress with time.17 Consistent with these results, our
tudy correlates endothelial dysfunction with increas-
ng levels of microalbuminuria. The attenuated EIV
esponse in subjects with microalbuminuria also sug-
ests vascular smooth muscle dysfunction due to in-
reased inactivation of nitric oxide or decreased reac-
ivity of the vascular smooth muscle to nitric oxide.18

The exact values of normal brachial EDV and EIV
ave not been established mainly due to differences in
ge, gender, and methods.19 In patients with periph-
ral vascular disease, an EDV �8.1% was associated
ith ninefold increases in rates of morbidity and mor-

ality compared with those with EDV of �8.1%.9 In
ealthy nonsmokers, mean EDV at 1 minute has been
eported to be 7.7%,10 and in our laboratory, an EDV
8% at 1 minute after lower arm occlusion was

onsidered a normal response in healthy subjects of
imilar age and body size. With this cut-off point, 76%
f patients with normal albuminuria had EDV of
8%, thus underscoring the concept that endothelial

ysfunction may precede the development of mi-
roalbuminuria in DM.

Coronary risk factors and their treatment may af-
ect endothelium-mediated response in the brachial
rtery.20 The 2 groups had no significant baseline
ifferences, aside from a trend for higher body mass
ndex and hemoglobin A1c in patients with microalbu-

inuria. Active treatments that may favor endothelial
unction were also similar in the 2 groups, with the
xception of thiazolidinediones and hormone replace-
ent therapy. Hormone replacement therapy has been

eported to improve brachial artery endothelial func-
ion in postmenopausal women with or without coro-
ary artery disease.20,21 Nevertheless, in multivariate
egression analysis, microalbuminuria was an inde-
endent predictor of EDV, including or excluding
ubjects on hormone replacement therapy.

Microalbuminuria and C-reactive protein: One im-
ortant observation from our study was that subjects
ith microalbuminuria had significantly higher serum
-reactive protein levels compared with subjects with
ormal albuminuria. Microalbuminuria is associated
ith a greater degree of systemic inflammation as
easured by various plasma indexes.17 Increased lev-

ls of C-reactive protein are also associated with im-
aired endothelial vasoreactivity.22 The results from
ur study with respect to C-reactive protein are con-
istent with the notion that the presence of microalbu-
inuria correlates with higher states of systemic

nflammation.
Potential clinical applications: Assessment of BAR

as the potential to be a preclinical marker of cardio-
3
ascular disease. Ongoing studies in several large t

98 THE AMERICAN JOURNAL OF CARDIOLOGY� VOL. 94
opulations, including the Framingham Heart Study
nd the Cardiovascular Health Study, may determine
hether testing of BAR identifies patients at risk for
eveloping coronary artery disease and whether it is a
ractical clinical tool. Despite a lack of large epide-
iologic studies, impaired endothelial function of bra-

hial arteries is present in patients with coronary risk
actors without evidence of coronary disease and im-
roves with appropriate risk modification.20,23 Our
tudy suggests that impaired vascular reactivity may
dentify subjects with normoalbuminuria earlier in the
therosclerotic process as candidates for more aggres-
ive medical therapy. However, such a recommenda-
ion cannot be made at the moment because testing of
AR is a research rather than a clinically available

ool and requires the care and precision of a well-
rganized laboratory.19

Study limitations: Our study is limited by its cross-
ectional design and the absence of a control group. In
ddition, the interpretation of the results of EDV
hould be viewed with caution because EIV was also
mpaired in subjects with microalbuminuria compared
ith those with normoalbuminuria. However, the im-
aired EDV in 76% of patients with normal albumin-
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