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Abstract

The incidence of diabetic end-stage renal failure (ESRF) varies world-
wide and risk factors have been demonstrated in several populations.
The objective of the present study was to identify possible factors
associated with the risk of development of ESRF in patients with
diabetes mellitus (DM). Two groups of diabetic subjects were in-
cluded in a case-control study: 1) one group was submitted to renal
replacement therapies, attending dialysis centers in São Paulo city and
2) the same number of controls without clinical nephropathy (two
negative dipstick tests for urine protein), matched for duration of DM,
were obtained from an outpatient clinic. A standardized questionnaire
was used by a single investigator and additional data were obtained
from the medical records of the patients. A total of 290 diabetic
patients from 33 dialysis centers were identified, and 266 question-
naires were considered to contain reliable information. Male/female
ratios were 1.13 for ESRF and 0.49 for the control group. A higher
frequency of men was observed in the ESRF group when compared
with controls (53 vs 33%, P<0.00001), although logistic regression
analysis did not confirm an association of gender and diabetic ne-
phropathy (DN). Similar proportions of non-white individuals were
found for both groups. Patients with insulin-dependent diabetes mel-
litus (IDDM) were less common than patients with non-insulin-
dependent diabetes mellitus (NIDDM), particularly in the control
group (3.4 vs 26.3%, P<0.00001, for controls and ESRF patients,
respectively); this type of DM was associated with a higher risk of
ESRF than NIDDM, as determined by univariate analysis or logistic
regression (OR = 4.1). Hypertension by the time of the DM diagnosis
conferred a 1.4-fold higher risk of ESRF (P = 0.04), but no difference
was observed concerning the presence of a family history. Association
between smoking and alcohol habits and increased risk was observed
(OR = 4.5 and 5.9, respectively, P<0.001). A 2.4-fold higher risk of
ESRF was demonstrated in patients with multiple hospitalizations due
to DM decompensation, which suggested poor metabolic control.
Photocoagulation and neuropathy were found to be strongly associ-
ated with ESRF but not with macrovascular disease. Data collected in
our country reinforce the higher risk attributable to IDDM and the
association between hypertension and the progression of DN. Indirect
evidence for an association with metabolic control is also suggested.
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Introduction

The importance of diabetes mellitus (DM)
in terms of public health has increased
throughout the world. Changes in behavioral
patterns, such as diet and physical activity,
have contributed to a higher occurrence of
obesity and inactivity in industrialized soci-
eties, and consequently to an increased risk
of non-insulin-dependent diabetes mellitus
(NIDDM). Advances in DM treatment have
led to a decreased relative mortality rate and
increased prevalence of chronic diabetic com-
plications. Since the great majority of the
diabetic population has NIDDM, macrovas-
cular disease is considered to be the main
cause of mortality among these individuals
(1). In addition, microvascular disease at
kidney level represents an important factor
associated with mortality, particularly in in-
sulin-dependent diabetes mellitus (IDDM)
patients (2). Even if renal failure were not
the direct cause of death in most NIDDM
individuals, diabetic nephropathy (DN) has
been suggested to be an independent risk
factor of cardiovascular events (3-5).

According to the Multicenter Study on
Prevalence of Diabetes (6), approximately
7.6% of the Brazilian adult population is
diabetic. In a study conducted on the popula-
tion under 15 years of age in three cities from
the state of São Paulo, we found that almost
8 per 100,000 children become diabetic per
year (7). Increasing IDDM incidence rates
have been demonstrated in several countries
(8,9), affecting a young subset of the popula-
tion at high risk to develop long-term com-
plications of the disease. DN occurs in 35-
40% of all IDDM patients during the course
of their disease (10) compared with 6-20%
of NIDDM patients (11,12). Among the lat-
ter, rates of about 50% have been reported in
certain ethnic groups (13). As far as IDDM is
concerned, the peak of cases of overt DN
occurs 15 years after diagnosis and attempts
to arrest the progression to end-stage renal
failure (ESRF) have not been successful.

Data from the US, Europe, Japan and
Scandinavia have shown an escalating trend
in the proportion of diabetic patients with
ESRF due to DM accepted for renal replace-
ment therapy (14). Besides being a debilitat-
ing health problem, ESRF due to DM consti-
tutes a relevant socioeconomic issue. In 1990,
DN was the single most common cause of
ESRF requiring therapy in the US, account-
ing for more than one-third of all cases, half
of them IDDM and half NIDDM (15). The
European Dialysis and Transplant Associa-
tion has also reported high rates of ESRF due
to DM (16) which was the most frequent
cause, followed by glomerulonephritis and
essential hypertension. Data from the Latin-
American Society of Nephrology have shown
that 19.7% of the patients who required di-
alysis in 1991 were diabetic (17). Variable
percent contributions of DM to ESRF world-
wide may suggest a variable risk to develop
DN among populations. The clinical charac-
teristics of the patients that progress to ESRF
are found in the literature. The mean interval
between diagnosis and institution of renal
replacement therapy is about 20 years (12),
or shorter (17-18 years) for European popu-
lations (16). As expected, IDDM patients
develop ESRF earlier than NIDDM patients,
and for both types dialysis is more common
and earlier in men than in women (18). Pima
Indians, Mexican Americans and Hispanics
have been considered to be at high risk while
the lowest incidence has been observed in
Asian Americans (19). The reasons for such
variability are not clear but are based, at least
in part, on genetic predisposition. In addi-
tion to a genetic component, metabolic fac-
tors may contribute to the development of
DN, particularly hyperglycemia (20). Long
duration of the disease, mainly if combined
with poor glycemic control, represents a
major determinant of chronic diabetic com-
plications. In IDDM, lipid profile distur-
bances (21), hypertension and/or a family
history of hypertension (22,23), smoking and
high body mass index have also been associ-
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ated with DN (24,25). Despite the consider-
able contribution of NIDDM to renal re-
placement therapy (25,26), studies on risk
factors in these patients are less common
(27). In Brazil, a cross-sectional study evalu-
ated characteristics of NIDDM patients who
were proteinuric (28), but epidemiological
data on risk factors for ESRF are not avail-
able. It is not known whether factors de-
scribed for other populations are valid for
the Brazilian population.

The V Brazilian Registry on Dialysis and
Renal Transplant reported the following
causes of ESRF: glomerulonephritis, neph-
rosclerosis, interstitial nephropathy, meta-
bolic diseases (including DM), hereditary
nephropathies, and others (29). Epidemio-
logical data concerning dialysis procedures
in the metropolitan area of São Paulo indi-
cated that DM was the third most common
cause of ESRF (30).

In view of the prevalence of DM in Brazil
and its importance among the causes of ESRF,
a study of the factors associated with its
development is required. Due to the exten-
sive racial admixture of the Brazilian popu-
lation, comparisons with other populations
are limited. Low socioeconomic level may
be contributing to poor glycemic control and
increased risk of chronic complications. The
objective of the present study was to investi-
gate some possible factors associated with
the risk of development of diabetic renal
complications in patients on dialysis pro-
grams in the city of São Paulo.

Patients and Methods

Two groups of diabetic subjects were
included in a case-control study. The cases
consisted of the whole population of patients
submitted to renal replacement therapies at-
tending dialysis centers in the city of São
Paulo, each of them visited by one investiga-
tor. The control group consisted of diabetic
patients matched for duration of DM without
clinical evidence of DN. The exclusion of

clinical DN was made on the basis of at least
two negative dipstick tests for urine protein.
Control subjects were obtained from an out-
patient clinic at the Federal University of
São Paulo, randomly selected as they were
routinely visiting their physician, taking into
account the matching criteria. A retrospec-
tive design was chosen since the process of
renal impairment takes a long time to be-
come established and also only a proportion
of the diabetic patients will develop this
complication. Patients with ESRF and the
same number of control subjects were inter-
viewed by the same investigator using a
standardized questionnaire to assess prior
exposure to specific factors. The data col-
lected were based on this interview and were
complemented with data from the medical
records of the patients. Cases were excluded
when lack of reliability regarding the infor-
mation obtained was suspected. Question-
naires included birth date, gender, ethnic
group, educational level, date of DM diag-
nosis, type of DM, number of insulin injec-
tions per day prior to dialysis therapy, num-
ber of hospitalizations due to DM, date of
dialysis requirement, presence of hyperten-
sion prior to the DM diagnosis, family his-
tory of hypertension, concomitant diabetic
complications and/or specific treatments, and
smoking and alcohol habits. Since in some
cases ethnic data were not available, cases
and controls were classified into two ethnic
groups: white and non-white (black, mu-
latto, Asian, etc.), according to the impres-
sion of the investigator. Classification of
DM was checked by the investigator who
classified as IDDM those patients whose age
of onset was under 30 years, presenting clas-
sical signs and symptoms of insulinopenia or
ketoacidosis, and requiring insulin therapy
since the diagnosis; NIDDM patients were
older than 40 years at the time of diagnosis,
with a slowly developing disease, treated for
at least one year with diet alone or associated
with hypoglycemic agents, without ketoaci-
dosis or a positive family history of DM.
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Educational level was used as an indirect
index of socioeconomic level and three cat-
egories were set: I) illiteracy and incomplete
primary schooling, II) complete primary
schooling and incomplete secondary school-
ing, and III) complete secondary schooling
and university education. The number of
insulin injections and hospitalizations (I: up
to one; II: 2 to 5; III: >5 hospitalizations) was
used as an indicator of metabolic control
during the course of the disease. Chronic
complications were considered to be posi-
tive when there was a history of retina photo-
coagulation, amaurosis or vitrectomy, in ad-
dition to previous myocardial infarction or
angina, cerebrovascular disease, peripheral
vascular disease, or signs/symptoms of pe-
ripheral and autonomic neuropathy. Sub-
jects smoking seven or more cigarettes per
day for the last eight years were considered
to be smokers in this study; subjects who
drank ≥1 liter of a 10% alcoholic drink or
≥0.25 liter of a 40% alcoholic drink or ≥2.0
liters of beer, per day for more than five
years, were considered to be alcoholics (31).
Patients with a positive family history of
hypertension were those with at least one
first-degree relative undergoing antihyperten-
sive treatment.

Parametric and non-parametric tests were
used for statistical analysis. Comparison of
DM duration between groups was made by
the Mann-Whitney test. The unpaired Stu-
dent t-test was used to compare patient age,

reported as mean ± SD. Frequencies of vari-
ables in both groups were compared by the
Fisher and chi-square tests in order to detect
possible associations with ESRF, and odds
ratios were obtained for each of the variables
studied. Based on these results, logistic re-
gression analysis was performed to evaluate
the independent contribution of parameters.
A two-sided P<0.05 was considered to be
significant.

Results

Thirty-three of the 34 eligible dialysis
centers were visited and 290 diabetic pa-
tients were asked to answer the question-
naire. Twenty-four questionnaires were ex-
cluded due to lack of reliable information
(physical or mental limitations of the pa-
tient). Of 266 patients undergoing dialysis,
~60% were on hemodialysis and ~40% on
continuous ambulatory or intermittent peri-
toneal dialysis. A group of diabetic subjects
without DN, matched to the ESRF patients
for DM duration, was used as control. Me-
dian durations were the same for both groups
of subjects (14.0 years, range 0.5-40 years, P
= 0.9998), whose characteristics are shown
in Table 1. Considering duration of IDDM
and NIDDM separately, IDDM patients in
the ESRF group had a longer duration of the
disease than those without DN (17.0 vs 13.0
years, P<0.05), which was not the case for
NIDDM patients (14.0 and 14.5 years for
ESRF and control subjects, respectively). By
the time of the study, the mean age of the
ESRF group was 55.1 ± 13.4 years (52.0 ±
13.0 years for women and 58.0 ± 14.4 for
men), which was lower than in the control
group (62.7 ± 12.1 years, P<0.0001). At the
onset of DM the mean age of patients who
developed ESRF was 37.4 ± 16.4 years (17.4
± 10.4 years for IDDM and 44.4 ± 11.4 years
for NIDDM); six patients started treatment
with diet only (2.3%), 190 also receijved
oral hypoglycemic agents (71.4%) and 70
(26.3%) received insulin therapy. At DM

Table 1 - Characteristics of the two groups of diabetic subjects studied.

Data are reported as mean ± SD or median and range. DM, Diabetes mellitus. *Three
cases suspected of chronic pancreatitis.

ESRF group Control group ESRF vs control
P

N (men/women) 141/125 88/178 0.00001

Age (years) 55.1 ± 13.4 62.7 ± 12.1 0.0001

Ethnic group (white/non-white) 161/105 155/111 >0.05

DM duration (years) 14.0 (0.5-40) 14.0 (0.5-40) >0.05

DM type (IDDM/NIDDM) 70/196 9/257* 0.00001
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diagnosis the control group was 48.9 ± 10.8
years old (20.0 ± 16.0 years for IDDM and
49.0 ± 11.0 for NIDDM) and differed in
terms of the distribution of the initial treat-
ments (5.6% on diet only, 89.9% with oral
hypoglycemic agents and 14.5% with insu-
lin, P<0.00001), with a higher proportion
being observed in the oral agent category.
Male/female ratios were 1.13 for the ESRF
patients and 0.49 for the controls. A higher
frequency of men was observed in the ESRF
group when compared with the control (53.0
vs 33.1%, P<0.00001). A preponderance of
white individuals was seen among the ESRF
patients (60.5 vs 39.5% non-whites) and the
controls (58.3 vs 41.7% non-whites) and
these proportions did not differ between
groups. Three subjects of Asian origin were
found in each group among those classified
as non-whites, corresponding to approxi-
mately 1% of the whole group. The ESRF
group consisted of 70 IDDM and 196 NIDDM
patients; for the control group IDDM was
even less common (N = 9) and these propor-
tions were found to be different between
groups (3.4 vs 26.3%, P<0.00001). The pres-
ence of chronic pancreatitis was suspected
only in the ESRF group but could not be
confirmed by radiological procedures.

Univariate analysis showed that patients
with IDDM were associated with a 7.6-fold
higher risk of ESRF than those with NIDDM.
Excluding three patients suspected to have
pancreatitis did not change this result. Edu-
cational level was significantly lower in the
control group; ESRF patients had more hos-
pitalizations due to DM decompensation than
control subjects (Table 2). Also, photoco-
agulation was more frequently required in
ESRF patients (79.7 vs 9.8%, P<0.00001)
and their risk to undergo this therapy was 36
times higher than for diabetic subjects with-
out DN. A similar situation was observed for
amaurosis (54 of 266 patients) and vitrectomy
(15 of 266 patients), which did not occur in
control subjects. On the other hand, frequen-
cies of cataract surgery did not differ be-

tween groups. Coronary heart disease (6.8 vs
2.3%, P<0.0001), cerebrovascular disease
(4.5 vs 1.1%, P<0.0001) and extremity am-
putations (11.3 vs 0.8%, P<0.0001) were
more common among the ESRF patients.
The same pattern was observed with respect
to peripheral (78.9 vs 15.0%, P<0.0001) and
autonomic neuropathy (66.1 vs 17.1%, P<
0.0001). Smoking and alcohol drinking hab-
its were associated with the development of
renal disease (P<0.0001). Patients with ESRF
had been smoking eight cigarettes a day for a
mean period of ten years and those without
DN had been smoking two cigarettes a day
for four years. Increases in the risks of 8.3
and 7.1, respectively, were attributed to the
ESRF group. Hypertension diagnosed at the
time of DM diagnosis or earlier occurred
more frequently among ESRF patients, with
their risk to develop this complication being
3.9-fold higher. A family history of hyper-
tension also tended to be more common
in this group (146 of 177 patients) when
compared to the other (140 of 190 subjects,
P = 0.057).

Logistic regression analysis (Table 3) re-
vealed the risk for a patient to develop ESRF
when exposed to a certain factor, compared
to the absence of such factor. In the presence

Table 2 - Distribution of subjects from the two
groups studied according to educational level and
number of hospitalizations due to DM.

Education: I = illiteracy and incomplete primary
schooling; II = complete primary schooling and
incomplete secondary schooling; III = complete
secondary schooling and university education.
Hospitalization: I = up to one; II = 2 to 5; III = >5.
Higher educational level and number of hospital-
izations were associated with ESRF (P<0.0001).

I II III

ESRF group
Education 55 182 29
Hospitalization 184 54 28

Control group
Education 122 130 14
Hospitalization 261 5 0
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of IDDM, this risk proved to be 4.1 times
higher than in the presence of NIDDM (P =
0.05). In contrast to the univariate analysis
suggesting a male sex association with ESRF,
no increase in this risk was detected by the
logistic regression; the same was found re-
garding ethnic group, educational level and
age at diagnosis. The association of ESRF
risk with multiple hospitalizations was con-
firmed by this analysis which demonstrated
a 2.4-fold increase when compared with a
single hospitalization (P = 0.001). Hyperten-
sion by the time of the diagnosis of DM
conferred a 1.4 times higher risk for ESRF (P
= 0.04) but no difference was observed con-
cerning the presence of a family history. The
association of smoking and alcoholism with
an increased risk of renal complications was
also confirmed (OR = 4.5 and 5.9, respec-
tively, P<0.001). Photocoagulation and neu-
ropathy were found to be associated with
ESRF but not with macrovascular disease.

Discussion

Considering the scarcity of data on the
magnitude of DN as a cause of ESRF in
Brazil, the present study provided an oppor-
tunity to evaluate this situation. Since hemo-
dialysis is a specialized procedure, it re-
quires sophisticated conditions such as those
available in São Paulo state. This state still
represents an important immigration center,
resulting in high population admixture prob-
ably not comparable to any other worldwide.

The possibility of bias when choosing an
outpatient clinic linked to the Federal Uni-
versity of São Paulo as the source of control
patients should be considered. Patients with
more complicated diabetic disease may be
concentrated close to a teaching hospital.
However, the detection of differences be-
tween the two groups, with and without DN,
made our results even more significant. In
addition, our findings are in agreement with

Table 3 - Results of logistic regression analysis.

F hypertension = Family history of hypertension. Logit estimates; log likelihood = -121.3568; number of
observations = 529; chi2 = 490.62; prob>chi2 = 0.0000; pseudo R2 = 0.6690.

Odds ratio Standard error z P>|z| 95% Confidence interval

IDDM 4.0842 3.0226 1.901 0.057 0.9575 17.4203

Sex 1.5332 0.5759 1.138 0.225 0.7343 3.2014

Ethnic group 0.8190 0.2847 -0.574 0.566 0.3983 1.6188

Age at diagnosis 1.0080 0.0144 0.555 0.579 0.8181 1.0367

Hospitalizations 2.4379 0.6452 3.367 0.001 1.4513 4.0952

Hypertension 1.4068 0.2374 2.022 0.043 1.0106 1.9582

F hypertension 1.3764 0.5074 0.867 0.386 0.6683 2.8348

Smoking 4.5353 1.8524 3.702 0.000 2.0368 10.0987

Alcohol 5.9512 3.2468 3.269 0.001 2.0428 17.3377

Photocoagulation 13.7433 5.4215 6.643 0.000 6.3432 29.7766

Peripheral neuropathy 4.9344 2.1162 3.722 0.000 2.1290 11.4365

Autonomic neuropathy 5.9227 2.7259 3.865 0.000 2.4030 14.5979

Coronary disease 2.4385 2.1304 1.020 0.308 0.4090 13.5134

Cerebrovascular disease 3.7959 4.3148 1.173 0.241 0.9801 35.2283

Peripheral vascular disease 0.4668 0.2079 -1.710 0.087 0.4400 1.1177



741

Braz J Med Biol Res 30(6) 1997

Factors associated with diabetic nephropathy

those from the literature. When using DM
duration as the matching parameter, the male/
female ratio differed between groups. It is
known that women see doctors more fre-
quently than men; the high proportion of
female sex seen in the control group, which
depended on spontaneous demand, may be
due, at least in part, to this trend. The in-
creased risk of ESRF attributable to the male
sex (18) was initially suggested by univariate
analysis which was not supported by logistic
regression. We cannot exclude the influence
of inadequate matching for this parameter,
contributing to the lack of statistical signifi-
cance. Actually, an odds ratio of 1.53 (53%
excess of men) suggested that significance
could be achieved by increasing the sample.
Logistic regression analysis revealed the
importance of each type of DM for the risk of
developing renal disease. IDDM conferred a
4.1 times higher risk of this complication
when compared to NIDDM. Although these
data showed borderline significance (P =
0.057), it is possible to confirm the existence
of an association between IDDM and in-
creased risk of DN, which is also supported
by other studies (32). As far as ethnicity is
concerned, a preponderance of white indi-
viduals is found in the São Paulo population
(33) and the same pattern was demonstrable
in the two groups studied. A similar percent
contribution of Asian descendants submit-
ted to dialysis was found as compared with
the proportion seen in the general population
of this state. No difference in risk of ESRF
could be attributable to this parameter. Di-
vergent results have been reported, with
higher concentration of ESRF being found
in blacks when compared to whites, adjusted
to the general American population (34). In
an attempt to clarify this finding, these in-
vestigators indicated the increased preva-
lence of NIDDM in the black population and
speculated that other risk factors such as
hypertension and poor metabolic control,
which should be more frequent among them,
may also play a role (35). Despite their high

risk, black Americans undergoing dialysis
showed lower mortality rates than whites,
but this difference was not seen after kidney
transplantation (36). This apparent disagree-
ment between Brazilian and American data
could be expected, if we consider the great
admixture that characterizes our black popu-
lation, which is not comparable to the black
American population. Patients with ESRF
were younger at the time of DM diagnosis
and by the time of the study than controls.
Most IDDM patients develop the disease
during or after puberty, and for those who
progress to ESRF the diagnosis of DM was
established earlier. There is no consensus in
the literature concerning the role of age at
onset of DM on the risk of developing DN.
Increased prevalence of microvascular com-
plications and mortality rates have been de-
scribed in patients who developed DM until
puberty when compared with postpubertal
DM (37), but other studies were discordant
(38). Our data did not support a possible
association between age at diagnosis and
DN. One of the major factors involved in the
risk of chronic complications of DM is gly-
cemic control. The results of the Diabetes
Control and Complications Trial (39) defi-
nitely confirmed the impact of strict meta-
bolic control on preventing chronic diabetic
complications. The design of this study did
not permit conclusions about the relation-
ship between metabolic control and the de-
velopment of DN. However, if we consider
that the number of hospitalizations due to
DM decompensation may reflect long-term
glycemic status to some extent, comparison
of the two groups was compatible with an
association of this parameter with the risk of
ESRF, suggesting an adverse effect of hy-
perglycemia. In agreement, we also found an
association between DN and other chronic
complications, mainly retinopathy and neu-
ropathy, consistently reported in the litera-
ture (20). Hyperglycemia constitutes the most
common factor among all these complica-
tions. Association with retinopathy, as evalu-
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ated by the history of photocoagulation and
vitrectomy, was expected since it represents
the same microvascular disease located in
territories other than the kidney. Also, pa-
tients with DN frequently have neurological
disturbances and, in fact, some investigators
have suggested a causal role for autonomic
neuropathy in the genesis of renal injury
(40). Macrovascular disease is seen as the
main cause of mortality in diabetic subjects,
in particular NIDDM patients (1), in contrast
to the incidence of DN which is much lower
than in IDDM (32). In both groups studied,
the great majority of the patients evaluated
had NIDDM, which could limit the demon-
stration of an association of ESRF with mac-
rovascular disease by regression analysis.
The importance of hyperglycemia in dia-
betic macroangiopathy has been poorly dem-
onstrated, probably due to other concomi-
tant risk factors commonly associated with
DM such as hypertension, obesity and dysli-
pidemia. Hypertension was associated with
DN as found in other studies (41-43) but as
previously mentioned a family history was
not, particularly in IDDM (22). In this type
of DM, hypertension is interpreted as a man-
ifestation of renal injury (41,42), and its
presence is strongly related to the progres-
sion to ESRF (44,45). In an attempt to dem-
onstrate a possible role of hypertension
as determinant of renal disease also in
NIDDM, we only evaluated the association

of hypertension detected prior to the defini-
tion of the diabetic condition. Using these
criteria, we showed that hypertension almost
doubled the risk of developing ESRF, cor-
roborating the hypothesis of early systemic
and renal hemodynamic abnormalities in the
genesis of DN (46). Smoking has been asso-
ciated with microalbuminuria in IDDM
(47,48), but it is not clear if it represents an
independent factor contributing to the pro-
gression of renal disease (49). The throm-
boxane-induced vasoconstriction effect of
smoking on temporary elevation of blood
pressure (50) associated with the observa-
tion of insulin resistance among smokers
(51) raises the possibility that smoking pre-
disposes to a persistent blood pressure in-
crease and consequently to renal damage.
Our findings are consistent with a deleteri-
ous effect of smoking on the development of
ESRF by diabetic patients. Association with
alcohol drinking was not previously de-
scribed, except for DM secondary to pancre-
atitis. Educational level, used as an indirect
index of socioeconomic level, did not favor
the hypothesis that low income predisposes
to ESRF.

In summary, data collected in Brazil
confirmed the higher risk of DN attributable
to IDDM and the association of hyperten-
sion with the progression of diabetic renal
disease. Indirect evidence for an association
with metabolic control is also suggested.
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