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Plasma concentration of C-reactive protein is increased
in Type I diabetic patients without clinical macroangiopathy
and correlates with markers of endothelial dysfunction:
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Summary Moderately increased plasma concentra-
tions of C-reactive protein are associated with an in-
creased risk of cardiovascular disease. C-reactive
protein, its relation to a low degree of inflammatory
activation and its association with activation of the
endothelium have not been systematically investigat-
ed in Type I (insulin-dependent) diabetes mellitus.
C-reactive protein concentrations were measured in
40 non-smoking patients with Type I diabetes without
symptoms of macrovascular disease and in healthy
control subjects, and in a second group of Type I dia-
betic patients (n = 60) with normo- (n = 20), micro-
(n = 20) or macroalbuminuria (n = 20). Differences
in glycosylation of a1-acid glycoprotein were assayed
by crossed affinity immunoelectrophoresis. Activa-
tion of the endothelium was measured with plasma
concentrations of endothelial cell markers. The medi-
an plasma concentration of C-reactive protein was
higher in Type I diabetic patients compared with
healthy control subjects [1.20 (0.06±21.64) vs 0.51
(0.04±9.44) mg/l; p < 0.02]. The Type I diabetic sub-
jects had a significantly increased relative amount of
fucosylated a1-acid glycoprotein (79 ± 12% vs
69 ± 14 % in the healthy control subjects; p < 0.005),

indicating a chronic hepatic inflammatory response.
In the Type I diabetic group, log(C-reactive protein)
correlated significantly with von Willebrand factor
(r = 0.439, p < 0.005) and vascular cell adhesion mol-
ecule-1 (r = 0.384, p < 0.02), but not with sE-selectin
(r = 0.008, p = 0.96). In the second group of Type I di-
abetic patients, increased urinary albumin excretion
was associated with a significant increase of von Wil-
lebrand factor (p < 0.0005) and C-reactive protein
(p = 0.003), which were strongly correlated (r = 0.53,
p < 0.0005). Plasma concentrations of C-reactive pro-
tein were higher in Type I diabetic patients without
(clinical) macroangiopathy than in control subjects,
probably due to a chronic hepatic inflammatory re-
sponse. The correlation of C-reactive protein with
markers of endothelial dysfunction suggests a rela-
tion between activation of the endothelium and
chronic inflammation. [Diabetologia (1999) 42: 351±
357]
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Diabetes mellitus is an independent risk factor for the
development of atherosclerosis [1]. The mechanisms
through which the enhanced risk of atherosclerosis is
expressed are poorly understood but numerous ob-
servations support the theory that chronic low-degree
inflammation is involved in the progression of ath-
erosclerosis [2]. A feature of inflammatory activity is
the increase in circulating plasma concentrations of
acute-phase proteins produced by the liver such as
C-reactive protein (CRP), secretory phospholipase
A2 (sPLA2), a1-acid glycoprotein (AGP) and fibrino-
gen. One of the most sensitive acute-phase proteins is
CRP and during an acute inflammation the concen-
tration can increase several hundredfold. Interest in
CRP has grown rapidly during the last years, since it
was shown that even a slightly increased production
of CRP, within the `normal' range, is associated with
an increased risk of cardiovascular disease both in pa-
tients with angina pectoris [3] and in apparently
healthly volunteers [4]. Diabetic patients have a high
incidence of atherosclerosis and identification of pa-
tients at especially high risk for the development of
atherosclerosis is of importance. Although increased
circulating acute-phase proteins have been reported
in diabetes [5, 6, 7], plasma acute-phase proteins con-
centrations in Type I (insulin-dependent) diabetes
mellitus have not been studied systematically. One
aim of this study was therefore to measure concentra-
tions of CRP and other acute-phase proteins in Type I
diabetic subjects without symptoms of macroangiop-
athy. In order to discriminate between acute and
chronic hepatic inflammatory responses, the state of
glycosylation of AGP was investigated. In earlier
studies it has been shown that during acute inflamma-
tion the diantennary glycan content as well as the de-
gree of fucosylation of AGP is greatly increased
[8±10]. In contrast, in various chronic inflammatory
conditions only the degree of fucosylation is en-
hanced [10±13].

Activation of endothelial cells is thought to be an
early step in atherogenesis and to have a central role
in the pathogenesis of vascular diseases in diabetes
[14, 15]. The associations between markers of inflam-
mation and endothelial cell activation, however, has
not been studied. Therefore, the second aim of this
study was to evaluate the association between in-
creased CRP concentrations in Type I diabetic pa-
tients with markers of endothelial cell dysfunction.
The endothelial cell activation markers studied were
von Willebrand factor (vWf) and the soluble form of
E-selectin. In addition, the soluble form of vascular
cell adhesion molecule-1 (VCAM-1) was used as a
vascular cell activation marker.

Subjects and methods

Study A. After obtaining informed consent, 40 non-smoking
patients with Type I diabetes, recruited from the out-patient
clinic of the Academic Hospital Vrije Universiteit, Amster-
dam, The Netherlands, were included in the study. Ten patients
had microalbuminuria, defined as an urinary albumin excre-
tion (AER) between 30 and 300 mg/24 h (median of ³ 3 urine
collections) and 30 had normal urinary albumin excretion
(AER < 30 mg/24 h). No patient had clinically proven macro-
vascular complications. On funduscopic examination, three
patients had proliferative diabetic retinopathy, 13 had back-
ground retinopathy and 24 had no retinopathy. Forty non-
smoking and non-diabetic subjects of comparable age and sex
distribution were recruited as a control group (Table 1). To ex-
clude effects of seasonal variations, timing of blood sampling
between control subjects and patients was matched.

We included 60 patients with Type I diabetes in the second
part of this study (study B). These patients were recruited
from the outpatient clinic of De Weezenlanden Hospital,
Zwolle, The Netherlands. Patients were categorized into three
groups based on the median AER of three 24 h urine samples
as having normoalbuminuria, microalbuminuria or macroalbu-
minuria (AER above 300 mg/24 h).

Blood sampling. Blood samples were drawn between 08.00 and
12.00 hours. Blood was collected in an EDTA vacutainer tube
for the measurement of HbA1 c, CRP, fibrinogen and sPLA2
and in CTAD (citrate theophylline, adenosine, dipyrimidole)
Vacutainer tubes for determination of vWf, sE-selectin and
sVCAM-1. Blood was drawn after a period of rest and with
minimal occlusion of the vein. Plasma was prepared by
2000 ´ g at 4 °C and stored in aliquots at less than ±20 °C until
assayed.

Laboratory procedures. Glycated haemoglobin (HbA1 c) was
determined by high performance liquid chromatography
(Bio-Rad Laboratories, Veenendaal, The Netherlands; refer-
ence range, 4.3±6.1 %). Plasma vWf antigen was measured by
an ELISA, using rabbit anti-vWF antigen IgG as a catching an-
tibody and a peroxidase-conjugated rabbit anti-vWF-antigen
as detecting antibody (Dako, Copenhagen, Denmark). O-
Phenylenediamine (Sigma Chemical, St. Louis, USA) was
used as substrate. Concentrations of vWf are expressed as per-
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Table 1. Characteristics of the subjects in study A

Type I diabetic patients
n = 40

Healthy subjects
n = 40

Age (years) 39.3 (15.7) 38.5 (13.4)

Sex (M/F) 21/19 21/19

BMI (kg/m2) 24.2 (3.4) 23.2 (3.4)

HbA1c (%) 8.0 (1.4) ±

Duration of diabetes
(years) 20.6 (2±70) ±

Normo-/
microalbuminuria 30/10 ±

Retinopathy:
no/background/
proliferative 24/13/3 ±/±/±

Data are mean (SD) or median (range), or number. Age, sex
distribution and BMI did not differ significantly between the
groups



centage of antigen concentrations in normal pooled plasma,
which is defined as 100 %. The intra- and inter-assay coeffi-
cients of variation are 2.3 % and 3.8 %, respectively. Soluble
(s) E-selectin and sVCAM-1 were measured by ELISA kits
(R&D Systems, Oxon, UK). The intra- and inter-assay coeffi-
cients of variation for sVCAM-1 are less than 5.9 % and less
than 10.2 % and for sE-selectin less than 5 % and less than
9.1 %, as reported by the manufacturer. Fibrinogen was mea-
sured on a STA compact (Boehringer Mannheim, Almere,
The Netherlands) according to a functional assay (Clauss
method). CRP was measured with a sensitive in-house ELISA
with rabbit anti-CRP (Dako, Copenhagen, Denmark) as a
catching and a tagging antibody as described previously [16],
with intra- and inter-assay coefficients of variation of 3.8 %
and 4.7 %, respectively. Antigen concentrations of sPLA2 in
plasma were measured with a sensitive ELISA as previously
described [17]. Pentraxin 3 (PTX3) was measured with an ELI-
SA as described previously [18].

AGP was measured by nephelometry with the Beckman
Array 360 System, Mijdrecht, The Netherlands. Differences
in glycosylation of AGP were assayed by crossed affinity im-
munoelectrophoresis with Aleuria aurantia lectin (AAL) or
concanavalin A (Con A) [11]. In the first dimension gel, AAL
was used as the affinity component to analyse the fucosylation
and Con A was used to analyse the degree of branching of the
glycans on AGP. AAL (2.5 g/l) retards AGP glycoforms ex-
pressing a3-linked fucose residues on the N-linked complex
type glycans. Con A (2 g/l) retards AGP molecules containing
one or more diantennary N-linked glycans of the complex
type [13]. In short, aliquots of sera containing 0.8 mg AGP
were electrophoresed in an AAL- or Con A-containing 7 %
polyacrylamide gel, resulting in a separation of different
AGP-glycoforms. In the second, perpendicular, dimension,
these glycoforms were immunoelectrophoresed against precip-
itating monospecific rabbit anti-human AGP polyclonal anti-
bodies (prepared by Dr A. Mackiewicz, Poznan, Poland). Coo-
massie Brillant Blue R250 (Sigma, St. Louis, Mo., USA) was
used to visualise the resulting precipitation curves. The areas
under the precipitation curves were determined using a Sum-
magraph (ACECAD D-9000) and an area measurement pro-
gramme was used to calculate the relative amounts of separat-
ed AGP glycoforms.

Statistical analysis. Results are expressed as means ± SD or as
median (ranges). Statistical differences between groups of
data distributed parametrically (vWF, AGP, fibrinogen, sE-se-
lectin, sVCAM-1) were tested by Student's t-test. Data distrib-
uted non-parametrically (CRP, sPLA2), as determined with
Kolmogorov-Smirnov analysis (p < 0.05), were logarithmically
transformed to obtain a normal distribution and, after checking
that this was indeed the case, statistical differences were analy-
sed by Student's t-test. Correlations were estimated according
to Pearson. Differences among normoalbuminuric, microalbu-
minuric and macroalbuminuric subjects were analysed using
ANOVA. A two-tailed P-value of less than 0.05 was considered
significant. All calculations were done using SPSS version 6.1.

Results

Study A (Tables 1±4). Among the various acute-phase
proteins measured, the median plasma concentration
of CRP was 2.5-fold higher in the diabetic group com-
pared with the control subjects (p < 0.02) (Table 2).
The median plasma concentrations of sPLA2 and fi-
brinogen were slightly, but not significantly, higher in
the diabetic group. In the diabetic group, log(CRP)
was highly correlated with log(sPLA2) and AGP, but
not with fibrinogen (Table 3), while in the control
group log(CRP) was highly correlated with fibrino-
gen (r = 0.60, p < 0.001) and also with AGP (r = 0.36,
p < 0.05), but not with log(sPLA2) (r = 0.19,
p = 0.24). Further analysis in the diabetic group
showed a significant correlation of log(CRP) with
BMI and glycaemic control, but not with duration of
Type I diabetes (Table 3) and age (r = 0.26). In the
control group log(CRP) was not significantly corre-
lated with BMI (r = 0.23) or age (r = 0.02). The corre-
lation between BMI and log(CRP) in the Type I dia-
betic patients was significantly different from that in
the control subjects (p < 0.0005).
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Table 2. Plasma concentrations of acute-phase proteins and markers of endothelial function in subjects of Study A

Type I diabetic patients Healthy subjects P -value

Acute-phase proteins:

CRP (mg/l) 2.63 ± 4.17
1.20 (0.06±21.64)

1.15 ± 1.93
0.51 (0.04±9.44)

0.015b

Fibrinogen (g/l) 2.94 ± 0.72
3.00 (1.60±4.10)

2.90 ± 0.65
2.70 (2.00±4.70)

0.78a

sPLA2 (mg/l) 4.77 ± 3.61
3.20 (1.25±14.31)

3.46 ± 2.07
2.72 (1.56±11.85)

0.065b

AGP (mg/l) 614.9 ± 207.9
602.5 (313±1270)

617.8 ± 126.4
610.0 (420±876)

0.94a

Markers of endothelial/vascular function:

vWf antigen (%) 129.8 ± 57.9
118.5 (51±304)

101.7 ± 37.9
88.0 (34.0±192)

0.013b

sE-selectin (mg/l) 47.2 ± 16.4
45.0 (16±97)

35.3 ± 13.6
39.0 (14.0±65.0)

0.013a

sVCAM-1 (mg/l) 554.9 ± 132.0
527.5 (378±1042)

515.3 ± 78.4
505.5 (388±747)

0.13a

Data are expressed as mean ± SD and as median [range]. a Student's t -test, b Student's-t test on logarithmically transformed data



When the 10 patients with microalbuminuria were
excluded from analysis, the difference between the
median plasma concentration of CRP in control
subjects and the 30 patients with normoalbuminuria
remained significant [0.51 (0.04±9.44) vs 1.25
(0.06±21.64) mg/l, p = 0.02]. Similarly, the median
plasma concentrations of CRP remained significantly
increased when we excluded Type I diabetic patients
with microalbuminuria or retinopathy or both [1.22
(0.06±21.64) mg/l (n = 22), p = 0.02].

CRP belongs to the pentraxin family of proteins
[19]. To study whether increased concentrations of
CRP are a general phenomenon of increased expres-
sion of proteins of the pentraxin family, we measured
PTX3, another member of this family, although not
classified as an acute-phase protein. No differences
in the mean concentrations of PTX3 were found be-

tween the groups (0.425 ± 0.315 mg/l in the control
subjects vs 0.432 ± 0.341 mg/l in Type I diabetes,
p = 0.94). In the Type I diabetic and control group,
PTX3 did not correlate with log(CRP).

To discriminate between acute and chronic hepatic
inflammatory responses; we determined the degree
of branching and fucosylation of AGP. No significant
difference in diantennary glycan content could be de-
tected between AGP from the control group and the
Type I diabetic patients (Table 4). In contrast, distinct
differences in degree of fucosylation of AGP were
found between the diabetic and control group (Fig.
1). In the diabetic group, the degree of fucosylation
of AGP was not significantly correlated with HbA1c
(r = 0.23). In the Type I diabetic group, a significant
increase in the fraction of AGP retarded by the fu-
cose-specific lectin AAL was found compared with
the control subjects (Table 4). In the total group there
was a trend for a correlation between the degree
of fucosylation of AGP and log(CRP) (r = 0.21,
p = 0.10).

To evaluate whether increased CRP concentra-
tions were associated with activation of the endothe-
lium, we measured plasma concentrations of markers
of endothelial function. Plasma concentrations of
vWf and sE-selectin were significantly higher in the
Type I diabetic than in the control group, whereas
the vascular activation marker sVCAM-1 was not
(Table 2). In the diabetic group, log(CRP) correlated
significantly with vWF and sVCAM-1, which is illus-
trated in Figure 2, while it was not correlated with
sE-selectin (Table 3). In the control group, log
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Table 3. Pearson correlation coefficients with p -values in 40 non-smoking Type I diabetic patients without macroangiopathy in
Study A

AGP 0.56
< 0.0005

Fibrinogen 0.26
0.11

0.17
0.28

Log(sPLA2) 0.58
< 0.0005

0.58
< 0.0005

0.29
0.07

vWf 0.44
0.005

0.38
0.02

0.31
0.05

0.32
0.05

sE-selectin 0.01
0.96

0.23
0.16

0.27
0.09

0.10
0.53

0.10
0.55

sVCAM-1 0.38
0.01

0.23
0.15

0.33
0.04

0.46
0.003

0.62
< 0.0005

±0.14
0.38

HbA1c 0.34
0.03

0.25
0.12

0.33
0.04

0.19
0.24

0.40
0.01

0.54
< 0.0005

0.13
0.43

Duration of
Type I diabetes

0.18
0.27

0.14
0.38

0.24
0.14

0.30
0.06

0.43
0.005

±0.11
0.50

0.52
0.001

0.10
0.54

BMI 0.64
< 0.0005

0.44
0.01

0.23
0.14

0.31
0.08

0.44
0.01

0.10
0.59

0.05
0.81

0.25
0.17

0.28
0.12

Log(CRP) AGP Fibrinogen Log(sPLA2) vWf sE-selectin sVCAM-1 HbA1c Duration of
Type I diabetes

Table 4. Reactivities of a1-acid glycoprotein (AGP) with con-
canavalin A (Con A) and Aleuria aurantia lectin (AAL) in
plasma from Type I diabetic patients and healthy subjects in
Study A

Type I diabetic
patients

Healthy
subjects

p -value

Con A-reactivity:
AGP fraction with
diantennary glycans (%)

51 ± 10 53 ± 12 0.55a

AAL-reactivity:
AGP fraction with
fucosylated glycans (%)

79 ± 12 69 ± 14 0.005a

Data are expressed as mean ± SD. a Student's t -test



(CRP) did not correlate significantly with vWf,
sVCAM-1, or sE-selectin (not shown).

Study B (Table 5). We extended our study by measur-
ing plasma concentrations of CRP and vWf in addi-
tional Type I diabetic patients (Table 5). Increased
AER was associated with a significant increase of
vWf across the three groups (143 ± 47, 160 ± 39 and
218 ± 71%, respectively; p < 0.005). In parallel to
vWf, CRP concentrations increased across the three

groups [0.84(0.24±10.68), 1.32(0.24±22.92) and
5.7(0.48±53.28) mg/l, respectively; p < 0.005] (Fig.3).
The increase in CRP and vWf concentrations across
the three groups remained when adjusted for age
(p < 0.005). In the total group, CRP was strongly cor-
related with vWf (r = 0.53, p < 0.0005).

Discussion

The main finding of this study was a higher plasma
concentration of CRP in Type I diabetic patients
without clinical macrovascular disease compared
with control subjects. This remained significant even
when diabetic subjects with microalbuminuria were
excluded from the analysis. Furthermore, we found
that fucosylation of AGP in Type I diabetic patients
was increased, which indicates a chronic rather than
acute inflammatory phenomenon. In the diabetic
group, CRP correlated with vWF and sVCAM-1, sug-
gesting a relation between chronic inflammation and
endothelial dysfunction.

The median CRP concentration in the control sub-
jects was 0.51 mg/l, which corresponds with a median
CRP concentration of 0.64 mg/l in healthy subjects
[20]. It has been shown that the plasma concentration
of CRP is determined only by its production rate [21],
suggesting that the increased concentrations of CRP
in Type I diabetes are not due to impaired clearance
kinetics. Plasma concentrations of PTX3 were not
different between Type I diabetic patients and con-
trol subjects, indicating that the increased concentra-
tions of CRP are not a general phenomenon of in-
creased expression of proteins of the pentraxin family
but more likely reflect an acute-phase hepatic inflam-
matory response.

The acute-phase response is a general non-specific
response to tissue damage and inflammation. The
glycosylation of AGP, one of the positive acute phase
proteins, enabled us to discriminate between acute or
chronic inflammation. Previously, we have shown an
increase in both the amount of diantennary glycans
as well as the degree of fucosylation during acute in-
flammation [8±10]. In contrast, chronic inflammation
is characterised by an increase in fucosylation and
not accompanied by a change in diantennary glycan
content [10±12]. In this study, no important difference
in ConA reactivity of AGP was found between the
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Table 5. Characteristics of Type I diabetic patients in Study B

Normoalbuminuria
(n = 20)

Microalbuminuria
(n = 20)

Macroalbuminuria
(n = 20)

Age (years) 37.4 (17.7) 46.6 (20.5) 55.8 (11.6)
Diabetes duration (years) 11.0 (7.8) 17.9 (8.6) 18.9 (10.9)
BMI (kg/m2) 24.4 (4.2) 25.9 (4.1) 25.0 (3.2)
HbA1c (%) 8.6 (3.3) 8.4 (1.9) 9.2 (2.3)
Albuminuria (mg/min) 7 (5) 77 (45) 1212 (819)

Fig. 1 A, B. Representative crossed affinity immunoelectro-
phoresis pattern, obtained with the fucose specific lectin
AAL, of a control subject (A) and a patient with Type I diabe-
tes (B). The non-retarded fraction contains the AGP mole-
cules without fucosylated glycans. The retarded fraction shows
an increased amount of fucosylated AGP molecules in Type I
diabetic subjects as compared with control subjects. The bot-
tom arrows indicate the direction of the electric field for the
first dimension electrophoreses with the use of the fucose spe-
cific lectin AAL. The right arrow indicates the direction of
the electric field for the second dimension electrophoreses in
which the AGP molecules precipitate with the AGP antibod-
ies. (A) AAL reactivity of AGP of a healthy control subject;
this pattern is characterised by a high percentage of non-re-
tarded AGP. (B) AAL reactivity of AGP of a Type I diabetic
patient; this pattern is characterised by an increased percent-
age of retarded AGP. Without the fucose-specific lectin AAL,
AGP would not be retarded



control and the Type I diabetic group. In contrast, im-
portant changes could be shown in AAL reactivity of
AGP from the Type I diabetic patients compared
with the control subjects. This suggests that the in-
creased reactivity of AGP to AAL reflects a chronic
inflammatory response. It should be emphasized
that hyperglycaemia per se did not affect fucosylation
or secretion of fucosylated proteins [22, 23]. In agree-
ment, we found no correlation between the degree of
fucosylation and HbA1 c concentrations.

Various possible mechanisms could induce chronic
low-degree inflammation in diabetes, including acti-
vation of macrophages, increased oxidative stress or
an induction of cytokines. One of the pathophysiolo-
gical consequences of hyperglycaemia is the phenom-
enon of nonenzymatic glycation and the formation of
advanced glycation end products (AGEs) [24]. AGEs
have been shown to activate macrophages [25], to in-
crease oxidative stress [26] and to induce, in macro-

phages, the synthesis of interleukin-1 and tumor ne-
crosis factor-a [27] and, in vivo in mice, the expres-
sion of interleukin-6 mRNA [28]. Many of the possi-
ble mechanisms leading to chronic low-degree in-
flammation could be related to nonenzymatic glyca-
tion. Another possibility is that increases in CRP are
related to adipose-tissue-derived cytokines [29].
Note that we found a much stronger correlation be-
tween BMI and CRP in the Type I diabetic patients
than in the control subjects. The role of adipose tissue
as a possible cause of chronic inflammatory activity in
Type I diabetes thus requires further investigation.

In the light of observations that microalbuminuria
is an independent risk factor for severe micro- and
macroangiopathy in Type I diabetes [30±32], it must
be noted that we found increased concentrations of
CRP even in normoalbuminuric patients (Table 2)
and a further increase with increasing albuminuria.
The development of urinary albumin excretion is be-
lieved to be accompanied by a generalized impair-
ment of vascular function [15], and we observed in-
deed that vWf increased with increasing albuminuria
in Type I diabetic patients. In addition, we found a
relatively strong correlation between CRP and vWf
in Type I diabetes; increases in the latter might pre-
cede the development of microalbuminuria [33]. En-
dothelial dysfunction possibly provides a link be-
tween inflammation and atherothrombotic disease.
These data indicate that raised CRP concentrations
are associated with endothelial activation and that
the increase in CRP concentrations in Type I diabetes
is not caused by the development or presence of mi-
crovascular complications but might precede these.
This and other human population studies, however,
do not prove whether CRP is the cause or the conse-
quence of the process of vascular disease, or both.

In conclusion, plasma concentrations of CRP were
higher in Type I diabetic patients without macroangi-
opathy than in control subjects, which resulted most
probably from a systemic low-degree chronic hepatic
inflammatory response as indicated by the type of
change in glycosylation of AGP. The increase in fu-
cosylation of AGP and the correlation between the
concentrations of CRP and vWf and sVCAM-1 sug-
gest a relation between chronic inflammation, activa-
tion of the endothelium and vascular diseases in Type
I diabetes.
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Fig. 2 A, B. Relation between C-reactive protein and the plas-
ma concentrations of endothelial cell function markers von
Willebrand factor (A) and vascular cell adhesion molecule-1
(B) in Type I diabetes. Pearson's correlation coefficients are
presented between log(CRP) and vWf (A) and sVCAM-1 (B)

Fig. 3. The distribution of C-reactive protein in Type I diabetic
patients categorized as normoalbuminuric (normo), microal-
buminuric (micro) and macroalbuminuric (macro) in study B
(Table 5). Horizontal lines denote medians
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