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OBJECTIVE — To compare prevalence rates of increased albumin excretion in the Epidemi-
ology of Diabetes Complications Study (EDC) (in the U.S.) to similar rates in the EURODIAB
study (in Europe) and determine if any differences relate to hypertension, glycemic control, or
smoking status.

RESEARCH DESIGN AND METHODS — The study population is made up of two
epidemiological clinic-based IDDM populations with comparable ages (x = 28 years, both
studies), sex distribution (50% male, EURODIAB; 49% male, EDC), and duration characteris-
tics. Comparison of two cross-sectional (prevalence) studies was made. Despite different labo-
ratory assays, comparability was established for urinary albumin (r = 0.98) and GHb measures
0 : - 0.95). Hypertension was measured with an identical protocol. Renal status was determined
by 24-h urine albumin excretion (<20 jag/min normal, 20-200 jag/min microalbuminuria,
>?.00 jLLg/min macroalbuminuria) in EURODIAB. Identical cutoffs were used for EDC, though
two of three samples (24-h, 4-h clinic, and/or overnight sample) had to be positive in one range.
(Main findings are confirmed using only 24-h results from EDC.)

RESULTS — The prevalence of macroalbuminuria was higher in EDC (27%) than in EURO-
DIAB (12%). Rates of microalbuminuria were similar (22 vs. 25%, respectively). These patterns
were seen at all durations and ages and in both sexes. Controlling for glycemic control, hyper-
tension, or smoking did not account for the higher rate in EDC, nor did exclusion of subjects with
raised serum creatinine.

CONCLUSIONS — Advanced renal disease is more prevalent in IDDM in EDC (Pittsburgh,
PA) than in Europe. This is not explained by hypertension, glycemic control, or smoking.

R enal disease is one of the most dev-
astating of diabetes complications,
being a major cause of death and an

important predictor of cardiovascular dis-
ease (1,2). The prevalence of renal mor-
bidity and mortality in IDDM has been
shown to differ around the world, the rea-
sons for which may extend beyond the
availability of treatment (3,4). One aspect
of renal disease that does not differ region-
ally is a strong association between this
diabetic complication and both hyperten-

sion and glycemic control. Many re-
searchers have demonstrated that these
are the two most important risk factors for
renal disease (2,5-9), including the re-
cent Diabetes Control and Complications
Trial (10). The aim of this article is to re-
port the prevalence of renal disease in two
populations of IDDM patients (one in Eu-
rope and one in the U.S.) to identify prev-
alence differences if they exist and to as-
sess whether any differences are related to
either of the two main risk factors for
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renal disease, i.e., glycemic control and
hypertension.

RESEARCH DESIGN AND
METHODS

Study populations
The Epidemiology of Diabetes Complica-
tions Study (EDC) population has been
described elsewhere previously (11").
Briefly, the EDC is a prospective investi-
gation of the development of diabetes
complications in a U.S. IDDM population
(Pittsburgh, PA). All subjects were origi-
nally part of a 1950-1980 registry of
IDDM patients at the Children's 1 lospital
of Pittsburgh, which included all those di-
agnosed with IDDM before the age of 17
and seen at the hospital within 1 year of
diagnosis. When recruited into the EDC
in 1986-1988, the minimum duration of
diabetes (and age) was 6 years, with a
maximum age of 54 years and duration of
38 years. At entry to the study, subjects
were mailed questionnaires and invited to
attend the research center for a full clini-
cal examination, including assessment for
the presence of each of the major diabetic
complications. Subjects also collected
three timed urine samples: an overnight, a
24-h, and a 4-h clinic sample. Participants
continue to be followed-up every 2 years
after their baseline exam.

Full details of the EURODIAB
IDDM Complications Study methodology
have also been published elsewhere (4).
Subjects were seen between 1988 and
1990. IDDM was defined as diabetes di-
agnosed before age 36 with a continuous
need for insulin from within 1 year after
diagnosis. The EURODIAB study popula-
tion consists of 31 stratified random sam-
ples of clinic IDDM patients aged between
15 and 60 years. Patients were stratified
by sex, age (15-29, 30-44, and 45-60
years), and duration of disease (1-7,
8-14, and ^15 years). Each center's in-
vestigators followed standardized proce-
dures to assess the presence of IDDM
complications. Albumin excretion rates
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were calculated from a timed 24-h urine
collection measured in a single labora-
tory.

For the purposes of this report,
comparable populations were identified
by including only those with IDDM diag-
nosed before the age of 17 and only those
with durations of diabetes >6 years at the
time of the study. Similarly, to achieve
comparability by age, only those ^15
years of age were included.

Definition of albuminuria
Microalbuminuria was defined as an al-
bumin excretion rate between 20 and 200
jag/min. Macroalbuminuria was defined
as an albumin excretion rate >200 ju-g/
min. These limits were applied to the sin-
gle 24-h collection in the EURODIAB
study, while for the EDC, two out of three
samples (24-h, overnight, and/or 4-h
clinic) had to be positive. In EDC, urine
collections were validated by creatinine
excretion. When a classification could not
be made on the basis of two valid collec-
tions, a previously validated albumin cre-
atinine ratio from the preclinic spot urine
was used. Urine collections were not val-
idated in EURODIAB. To ensure that
these classification differences did not af-
fect the results, key findings were re-
peated using only the 24-h samples from
EDC (n = 540). Similar or somewhat
stronger results were seen. In EDC, 91%
of subjects were identically identified by
both the 24-h sample alone and the two-
out-of-three method (Table 3).

A blinded stratified sample (n =
24) of urine (with equal proportions of
urine samples taken from normoalbu-
minuric, microalbuminuric, and mac-
roalbuminuric patients) was taken from
the EDC" center to be measured by the
EURODIAB study research team. Analysis
demonstrated a high correlation (r =
0.98; P < 0.0001) between the measure-
ments of the samples taken by the two
centers.

Possible differences in classifica-
tion of albuminuria (i.e., normo-, micro-,
and macroalbuminuria) were also exam-
ined using equivalent albumin concentra-
tions. Using >19 mg/1 as the cutoff for
microalbuminuria and >192 mg/1 for
macroalbuminuria, we found 100%
agreement for determining normoalbu-
minuria versus micro-/macroalbuminuria
and 71% agreement for macroalbumin-
uria alone (of the seven found to be overt

by EDC, five were also found to be overt
by EURODIAB.)

Measurement of glycemic control
For the EDC, GHb (stable levels of total
HbAx) was originally measured with sa-
line-incubated blood samples and micro-
column cation-exchange chromatogra-
phy (Isolab, Akron, OH). In October
1987, the GHb technique was changed to
high-performance liquid chromatogra-
phy (Diamat, Bio-Rad, Hercules, CA),
with no systematic differences observed
when duplicate samples were run (r =
0.95, with an absolute difference of 0.158
[% HbAJ). The normal range for this
measure of GHb is <7.4%. For EURO-
DIAB, HbAlc was measured in a central
laboratory by an enzyme immunoassay
using a monoclonal antibody raised
against HbAlc (Dako, Ely, U.K.), the nor-
mal range being <4.9%.

A consecutive series of blood sam-
ples (n = 25) was taken from the EDC and
measured by the EURODIAB study
group. Results showed a high correlation
(r = 0.95; P < 0.001) between the two
sets of measurements.

Measurement of hypertension
In both studies, a random zero sphygmo-
manometer was used to measure blood
pressure (BP), with the mean of the first
and second readings recorded for the pur-
poses of this analysis. The presence of hy-
pertension was defined as systolic BP
>140, diastolic BP >90, or a condition
needing medication for high BP.

Statistical analysis
Statistical comparisons were made be-
tween groups, both within and between
the two study populations, using the x2

test. To calculate odds ratios (ORs), the
Mantel-Haenszel test (adjusting for other
factors where necessary) was used. When
making comparisons by level of glycemic
control, tertiles of GHb were calculated at
the Pittsburgh center and cutoff values
were transformed to give comparable ter-
tile values for HbAlc for the EURODIAB
data (y = 4.6289 + 0.82335x) based on
the regression equation derived from the
25 duplicate samples measured by both
centers.

RESULTS— Table 1 shows the demo-
graphic characteristics for the two study
populations. Although the EURODIAB
study has approximately double the num-
ber of study participants in the appropri-
ate age, duration, and age-at-diagnosis
categories, both studies have equal pro-
portions of men and women and have
similar proportions of the two age-groups
to be considered. Although the mean age
of both EURODIAB and EDC was 28
years, a greater proportion of EDC partic-
ipants were ^30 years of age (P< 0.001).
Mean duration of diabetes was 18 years
for EURODIAB and 20 years for EDC
(data not shown). Overall, EURODIAB
subjects were more likely to have hyper-
tension (P < 0.05), particularly women
(P < 0.05). However, a similar sex-
specific pattern was observed for both
studies, with a greater proportion of men
having hypertension in both EURODIAB

Table 1—Characteristics of study populations for the EURODIAB and EDC studies

Total n
Age

15-29 years
>30 years

GHb in normal range
Hypertension
On BP medications
Current/exsmoker

EURODIAB

Men

608

424 (70)
184 (30)

2(1)
151 (25)
66(11)

296 (49)

Women

607

400 (66)
207 (34)

5(2)
123(20)
50(8)

255 (42)

EDC

Men

318

191 (60)
127 (40)
59 (10)
67(21)
48 (15)

130 (41)

Women

309

178 (58)
131(42)
90(15)
43 (14)
28(9)

114(37)

Data are n (%). EDC has a greater proportion of subjects 5:30 years of age (P < 0.001). EURODIAB has a
greater proportion of hypertensive subjects (overall, P < 0.05; men, NS; women, P < 0.05). Men are more
likely to be hypertensive (EURODIAB, P = 0.06; EDC, P < 0.05). There is no difference by sex or study in
frequency of BP medications. EURODIAB has a greater proportion of smokers (P < 0.01; men, P = 0.03;
women, P = 0.16).
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Table 2—Prevalence
EURODIAB studies

of micro-/macroalbuminuria in two populations: the EDC and

Overall
F.DC
EURODIAB

Men
HDC
EURODIAB

Women
HDC
EURODIAB

Age 15—29 years
HDC
EURODIAB

Age ^30 years
HDC
EURODIAB

Total

627
215

318
608

309
607

369
824

258
391

Normoalbuminuria

320(51)
766 (63)

148 (46)
364 (60)

172 (56)
402 (66)

224(61)
531 (64)

96 (37)
235 (60)

Microalbuminuria

137(22)
308 (25)

75 (24)
172 (28)

62 (20)
136 (23)

77(21)
214(26)

60 (23)
94 (24)

Macroalbuminuria

170 (27)*
141 (12)

95 (30)*
72 (12)

75 (24)*
69(11)

68 (18)*
79 (10)

102 (40)*
62 (16)

Data n and n (%). *P < 0.0001 compared with EURODIAB subjects.

(P = 0.06) and EDC (P < 0.05). In con-
trast, EDC participants were somewhat
more likely to be on BP medications; how-
ever, this only approached significance in
men (P = 0.07). A greater proportion of
hypertensive subjects were, thus, on BP
medication in EDC (69%) than in EURO-
DIAB (43%) (P < 0.001). Again, a similar
sex-specific distribution was observed
within both populations, with somewhat
more men than women being on BP med-
ications in both studies (EURODIAB, P =
0.14; EDC, P = 0.03). Among treated hy-
pertensive subjects, a greater proportion
was controlled (< 140/90) in EDC (55%)
than in EURODIAB (43%), though this
was not significant (P = 0.14). Finally,
EURODIAB participants were more likely
to be smokers than EDC subjects (P <
0.01), a difference stronger in men (P =
0.03) than in women (P = 0.16). EURO-
DIAB men were significantly more likely
to smoke than EURODIAB women (P =
0.02), while this sex difference was not
significant within the EDC population
(P = 0.35).

Table 2 shows the prevalence of
micro- and macroalbuminuria for both
EURODIAB and EDC participants. Over-
all, a significantly greater proportion of
HDC subjects were macroalbuminuric
compared with those in the EURODIAB
study (27 vs. 12%; P < 0.0001). This was
also the case in sex-specific analyses and
in both age-groups (15-29 and >30
years), although the difference was more
striking in the older group. Although ap-

proximately equal proportions of EDC
and EURODIAB participants had mi-
croalbuminuria overall (22 and 25%), the
EURODIAB data indicated a somewhat
greater prevalence of microalbuminuria
in the younger age-group (26 vs. 21%),
with no difference in those >30 years of
age (24 vs. 23%).

The prevalence of albuminuria
was calculated across five duration
groups, as shown in Fig. 1. Unlike that of
microalbuminuria, the prevalence of
macroalbuminuria increased significantly

Percentage

by duration for EDC (P = 0.000, Mantel-
Haenszel test for linear trend) and EURO-
DIAB (P = 0.000). With the exception of
the duration group of 20-24 years, the
prevalence rates for microalbuminuria,
although remaining more constant over
time, were slightly lower in the EDC pop-
ulation compared with those for the
EURODIAB study. A much greater differ-
ence in between-center rates is shown for
macroalbuminuria (Fig. 1), where the
EDC rates were consistently higher than
those of EURODIAB across duration
groups 10-14 years and above. Indeed,
by a duration of 20-24 years, there was a
twofold difference, and by durations of
^25 years, there was almost a threefold
difference in prevalence rates of mac-
roalbuminuria between the two studies.
Similar patterns were observed for men
and women when considered separately,
with greater differences in the prevalence
of macroalbuminuria compared with mi-
croalbuminuria. When these trends were
examined in the younger age-group, i.e.,
15-29 years old (Fig. 2), once again little
difference in the prevalence of microalbu-
minuria was observed across the duration
groups. However, it was possible to see a
gradual increase in the prevalence rates of
macroalbuminuria as duration of diabetes
increased, with very low rates at the ear-
liest durations and rates of ~20% for F.DC
and 10% for EURODIAB by the later du-
rations of IDDM. For subjects >30 years
of age (Fig. 3), little difference in the prev-

6-9 10-14 15-19 20-24

Duration of Diabetes

25 +

— EDC Micro EuroDiab Micro ^EDC Macro *• EuroDiab Macro

Figure 1—Prevalence oj albuminuria by duration of diabetes and study group.
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Percentage

10-14 15-19 20-24

Duration of Diabetes

EDC Micro EuroDiab Micro ^ E D C Macro ^"EuroDiab Macro

Figure 2—Prevalence of albuminuria by duration of diabetes and study group: subjects aged 15-29
years.

alence of microalbuminuria but a consis-
tently higher prevalence of macroalbu-
minuria in EDC participants compared
with EURODIAB subjects can be observed.

To examine whether the differ-
ences in the prevalence of albuminuria
were associated with particular risk fac-
tors for renal disease, we compared the
prevalence rates of albuminuria (micro-
and macroalbuminuria) in each study by
hypertension and smoking status and in
those with different levels of glycemic
control. Using a standard definition of hy-
pertension (having a BP > 140/90 or
needing antihypertensive medication),
history of cigarette use, and tertiles of
GHb calculated from the EDC distribu-
tion of this variable (see METHODS), we re-
port ORs for increased albumin excretion
in Table 3. Again, adjustment for glyce-
mic control did not reduce the OR, unad-
justed, followed by a Mantel-Haenszel ad-
justment for each risk factor for EDC
versus EURODIAB participants for devel-
oping micro-/macroalbuminuria. The un-
adjusted OR was 1.5 (CI 1.2-1.8) for EDC
versus EURODIAB, demonstrating a
greater risk for increased albuminuria for
EDC participants compared with EURO-
DIAB subjects. Adjustment for duration
had no effect. When adjusted for hyper-
tension, the OR increased slightly, show-
ing an even greater risk of developing re-
nal disease in the EDC participants versus
the EURODIAB group (OR 1.9, CI 1.5-

2.3). When this OR was adjusted for gly-
cemic control, the OR remained similar to
the unadjusted value (1.6, CI 1.3-2.0).
Finally, when adjusted for smoking sta-
tus, the OR also increased. These results
suggest that even when accounting for

these four important risk factors, there is
still an excess risk of developing renal dis-
ease (micro- or macroalbuminuria) for
EDC participants compared with EURO-
DIAB subjects. When the ORs were recal-
culated after stratification by duration, it
was clear that the major effect is in the
longer-duration group, which contains
the majority of cases of macroalbuminuria.

The same analysis was performed,
but this time it compared normoalbumin-
uric and microalbuminuric subjects with
macroalbuminuric subjects. A similar
pattern to that described above was ob-
served; however, even greater relative
risks for developing macroalbuminuria
alone were observed. The unadjusted rel-
ative risk was 2.8, which increased to 4.4
when adjusted for hypertension, and re-
mained almost the same as when unad-
justed at 2.7 when adjusted for glycemic
control. These data suggest that most of
the excess risk lies in macroalbuminuria
rather than in microalbuminuria. These
patterns were, if anything, stronger if the
EDC data set were limited to 24-h urine
samples.

CONCLUSIONS— This report has
demonstrated a significant difference in
the prevalence of albuminuria, particu-

Table 3—ORs for increased albumin urinary excretion (>20 fjcg/min) in EDC compared
with EURODIAB, unadjusted and adjusted for duration, hypertension, glycemic control, and
smoking status

Overall analysis
Unadjusted
Duration adjusted
Hypertension adjusted
Glycemic control adjusted
Smoking adjusted

<20 years' duration
Unadjusted
Hypertension adjusted
Glycemic control adjusted
Smoking adjusted

>20 years' duration
Unadjusted
Hypertension adjusted
Glycemic control adjusted
Smoking adjusted

OR

1.5
1.5
1.9
1.6
1.7

1.1
1.4
1.2
1.2

2.2
2.2
2.0
2.4

95% CI

1.2-1.8
1.2-1.9
1.5-2.3
1.3-2.0
1.4-2.1

0.8-1.5
1.0-1.8
0.9-1.5
0.9-1.6

1.6-3.0
2.0-4.1
1.4-2.8
1.7-3.4

P value

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

0.46
0.03
0.29
0.20

<0.0001
<0.0001
<0.0001
<0.0001

In the overall analysis, if a subset of 540 subjects in the EDC classified by only a 24-h urine was used, virtually
identical or higher ORs were obtained, i.e., unadjusted 1.7 (1.4-2.1); duration adjusted 1.8 (1.4-2.2);
hypertension adjusted 2.2 (1.7-2.7); glycemic control adjusted 1.9 (1.5-2.3); and smoking adjusted 2.0
(1.7-2.6). For duration, categories are <20, ^20 years duration. For hypertension, categories are hyper-
tensive (having a BP > 140/90 or on BP medications): yes/no. For glycemic control, categories are tertile of
GHb. For smoking, categories are non-, ex-, current smoker.
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Percentage

< 19 20-24

Duration of Diabetes

25 +

EDC Micro EuroDiab Micro ^ E D C Macro ^EuroDiab Macro

Figure 3—Prevalence of albuminuria by duration of diabetes and study group: subjects aged ^
wars.

larly macroalbuminuria, between two
study populations, one in Europe and one
in the U.S. The difference in rates of mac-
roalbuminuria has been shown to remain
constant across several duration groups,
within two age-groups, and between the
sexes. We have shown that these are two
comparable study populations; their age
ranges and mean ages are similar, as are
their durations of diabetes. Although the
liDC is based on a hospital registry and is
thought to be representative of the local
IDDM population (12) and EURODIAB is
a clinic-based study, we feel that the dif-
ferent rates of renal disease are not ex-
plained by this fact. Indeed, when the
liDC population was redefined so as to
include only those who had seen a doctor
in the past year (to approximate a clinic-
based group), little difference in the re-
sults was observed. The frequency of
macroalbuminuric subjects in the EDC
increased minimally, by 2%, with a com-
parable decrease in the rate of microalbu-
minuria. All other results remained the
same. The different number of urine sam-
ples used to determine nephropathy sta-
tus (one 24-h urine in EURODIAB; 24-h,
4-h, and overnight urine in EDC) is also
not relevant, because agreement between
the two methods was high (91%). When
analysis was limited to 24-h collections
only, even higher rates of increased albu-
min excretion were seen in EDC (i.e., 52
vs. 50%) and the ORs were higher (Table

A second aim of this report was to
examine whether any differences in albu-
minuria rates in two study populations
could be explained by parallel differences
in risk factors for renal disease. The main
difference in the prevalence rates of renal
disease lay in the rates of macroalbumin-
uria. These higher rates were observed in
both duration groups, age-groups, and
sexes and therefore could not be ex-
plained by these factors. The relationship
between albuminuria and hypertension
was examined next because a strong asso-
ciation with this factor has been reported
previously (13,14). Although rates of hy-
pertension were somewhat lower in EDC
compared with EURODIAB, rates of mac-
roalbuminuria were significantly higher
in the EDC compared with the EURO-
DIAB study. As Table 3 demonstrates,
even in the nonhypertensive subjects,
EDC rates of micro- and macroalbumin-
uria were higher than those of EURO-
DIAB. This was also the case when nor-
moalbuminuric and microalbuminuric
subjects were compared with macroalbu-
minuric subjects, with an even greater OR
observed for EDC. Neither more frequent
use of BP medication nor better control of
BP appears to account for these results
because both of these factors favored
EDC, which had a higher rate of mac-
roalbuminuria. An alternative approach,
using tertiles of BP rather than hyperten-
sive/nonhypertensive, has shown that it is
unlikely that these findings are due to

classification differences. When tertiles of
BP were examined for both studies, an
excess of albuminuria was still observed
for EDC participants, even for those with
the lowest BPs. These results suggest that
the presence of hypertension may not ex-
plain the difference in prevalence rates of
albuminuria. However, it should be rec-
ognized that because these are cross-
sectional data and renal disease is known
to raise BP, these results may merely re-
flect a similar effect of albuminuria in
causing hypertension rather than the re-
verse. Similarly, it is difficult to interpret
the role of specific antihypertensive
agents because the choice of agent may
have been based on the presence of pro-
teinuria rather than causing it. It is inter-
esting to note, however, that more treated
hypertensive subjects were using ACE in-
hibitors in EURODIAB (62%) than in
EDC (42%, P = 0.04), while diuretics
were more common in EDC (85%) than
in EURODIAB (16%, P < 0.001). Clearly,
however, ACE inhibitors cannot explain
all of the excess of proteinuria seen in
EDC, because even in nonhypertensive
subjects (i.e., on no medication), the ex-
cess is seen (Table 3). A history of parental
hypertension related neither to the prev-
alence of raised albumin excretion in ei-
ther study population nor to the popula-
tion differences (data not shown).

A second major determinant of
nephropathy has been shown to be glyce-
mic control (10,15,16). Therefore, we
also assessed differences in glycemic con-
trol as one possible explanation for the
study differences in albuminuria. Al-
though overall a greater proportion of
EURODIAB subjects are in good glycemic
control (defined as within the normal
range of control), by using tertiles of GI Ib
defined by the EDC, we have been able to
make useful comparisons between the
two study populations. Using EDC cutoffs
for these tertiles, it can be shown that 30%
of the subjects in both studies are in the
bottom tertile of control. However, even
in the bottom tertile of GHb, EDC partic-
ipants are more likely to have albumin-
uria compared with EURODIAB partici-
pants.

The EDC distribution of albumin-
uria versus GHb is somewhat different
from that of EURODIAB in that similar
proportions of EDC subjects in the first
and second tertiles of GI Ib have albumin-
uria, with a substantially greater propor-
tion having albuminuria in the top tertile
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of GHb. In contrast, the EURODIAB data
follows a smoother pattern, with a more
gradual increase in the proportion of sub-
jects with albuminuria in each tertile of
GI Ib. Although this may indicate a some-
what different relationship between glyce-
mic control and albuminuria within each
study, our results show that even when
adjusting for GHb, the EDC subjects still
have a greater risk of developing renal dis-
ease. While it is accepted that a single
GHb measurement may not adequately
reflect glycemic control since diagnosis, it
is a fair proxy, correlating strongly (r =
0.74, P < 0.001) with the mean of four
samples per year over the prior 5 years
(17).

Smoking, a third factor that po-
tentially may have accounted for the dif-
ference, clearly does not because this is
more frequent (both current and past) in
the lower-risk EURODIAB population.
Controlling for smoking status does not
reduce the OR (Table 3).

In summary, we have shown that
in spite of similar durations of diabetes,
similar sex distribution, lower rates of hy-
pertension, and use of the same cutoffs for
glycemic control, EDC participants are
significantly more likely to experience re-
nal disease than EURODIAB participants.
Although there are some differences in the
distribution of GHb, we do not feel that
these adequately explain the greater risk
of macroalbuminuria in EDC. Even
though the EURODIAB population is
clinic based, we have been able to define a
similar EDC population of those under
current care to make the same compari-
sons reported here. We find that exclud-
ing those individuals not treated recently
does not alter our results. Similarly, if we
exclude subjects with a raised serum cre-
atinine (>2 mg/dl) from the EDC popu-
lation (because it is possible that such
subjects in Europe may be referred to a
renal clinic), an excess of macroalbumin-
uria still exists (22.5% EDC vs. 12% EU-
RODIAB). In an earlier comparison with
other U.S. studies, we also reported an
apparent prevalence rate of both micro-
and macroalbuminuria in EDC (18).

When ORs were calculated for
EDC versus EURODIAB, it was shown
clearly that EDC subjects have an in-
creased prevalence of the later stage of
renal disease, i.e., macroalbuminuria, com-
pared with EURODIAB subjects. Further-
more, the risk of macroalbuminuria re-
mains or even increases when adjusted for

the four main determinants of renal dis-
ease: duration, glycemic control, hyper-
tension, and smoking. Even in those with
fair glycemic control and those without
hypertension, EDC participants were
more likely to have albuminuria, espe-
cially macroalbuminuria. Future analysis
will focus further on additional possible
determinants for these prevalence differ-
ences. Follow-up (incidence) data will be
most helpful in explaining these differ-
ences.
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