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Objective. To study the prognosis of persons with type

1 diabetes in relation to the degree of nephropathy at

initiation of intensified insulin therapy.
Design. Ten years follow-up of a cohort of 3674

patients who had participated in a 5-day group

treatment and teaching programme for intensifica-
tion of insulin therapy between September 1978 and

December 1994.

Setting. Ten diabetes centres in Germany.
Subjects. A total of 3674 patients (insulin treatment

before age 31), age at baseline 27 6 10 years, with a

diabetes duration of 11 6 9 years. Patients were
divided into three groups according to baseline renal

parameters (group I, normal proteinuria, n = 1829;

group II, microproteinuria, n = 1257; group III, at
least macroproteinuria, n = 367).

Main outcome measures. End-stage diabetic compli-

cations (blindness, amputations, renal replacement
therapy), standardized mortality ratios (SMR) and

causes of death.

Results. Outcome measures were documented for

97% of patients; 251 (7%) had died. During follow-up,

1% of patients in group I, 4% in group II, and 47% in
group III had at least one end-stage diabetic

complication. SMR for men: nephropathy group I,

2.2 (95% CI = 1.5±3); group II, 3.2 (2.3±4.3); group
III, 11.5 (8.8±14.7). SMR for women: group I, 2.5

(1.5±3.8); group II, 3.5 (2.2±5.3), group III, 27 (19.8±

35.9). Causes of death for men and women combined:
group I (total 58 deaths) ± cardiovascular, 21 (36%);

hypoglycaemia, 1; ketoacidosis, 3; violent deaths, 17

(29%); others, 16; group II (66 deaths) ± cardiovas-
cular, 25 (38%); hypoglycaemia, 2; ketoacidosis, 2;

violent deaths, 14 (21%); others, 23; group III (114
deaths) ± cardiovascular, 68 (60%); hypoglycaemia,

2; ketoacidosis, 5; infections, 15 (13%); violent

deaths, 5 (4%); others, 19.
Conclusions. Patients with microproteinuria have

only a slightly worse prognosis than patients with

normal proteinuria during the first 10 years after
initiation of intensified insulin therapy. Excess

mortality amongst patients who started intensified

insulin therapy is mainly due to those with manifest
clinical nephropathy.

Keywords: causes of death, intensified insulin
therapy, late complications, mortality, prognosis,

type 1 diabetes.

Introduction

Life expectancy of type 1 diabetic patients is

decreased in comparison with the general popula-
tion. The excess mortality is mainly due to cardiac

death of patients who develop diabetic nephropathy

[1±4]. The care of patients with type 1 diabetes has

changed during the last 20 years. The introduction
of intensified insulin therapy was associated with

significant improvements in glycaemic control, but

also increases in the risk of severe hypoglycaemia
[5]. Thus, prognosis and causes of death might have

changed during the last years.

Available cohort studies on the prognosis of type 1
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diabetes are limited by the failure to distinguish the

types of diabetes, small and selected groups of

patients, high attrition or incomplete description of
patient groups [6±13]. In addition, previous studies

have been performed under the conditions of

conventional insulin therapy [2, 3, 14].
Since 1978, the standard therapy for persons with

type 1 diabetes at the diabetes centre of the

university hospital of DuÈ sseldorf has included
participation of all patients in a structured 5-day

in-patient group treatment and teaching pro-

gramme for intensification of insulin therapy.
Efficacy and safety of this intervention have been

documented in various national and international

controlled studies, including one randomized con-
trolled trial [15]. Effective translation of the pro-

gramme to non-specialized general hospitals has

been documented [16]. At present, the programme
has been implemented in more than 120 hospitals in

Germany [17]. In a recent cross-sectional popula-

tion based survey in North-Rhine, Germany, it was
shown that < 80% of adult type 1 diabetic patients

are on intensified insulin therapy, and about two-

thirds of patients have participated in such a
structured group treatment and teaching pro-

gramme for intensification of insulin therapy [18].

In the present study, a cohort of 3674 persons
with type 1 diabetes who initially had all partici-

pated in the same structured treatment and teaching
programme for intensification of insulin therapy

were followed over a mean period of 10 years. The

aim of the present analyses was to study the
prognosis of these patients in relation to the baseline

degree of nephropathy.

Patients and methods

Study cohort

This included all 3674 persons with type 1 diabetes

(ketosis-prone) who were treated with insulin before

the age of 31 and who participated in the 5-day
treatment and teaching programme for intensifica-

tion of insulin therapy at the diabetes centre of the

DuÈ sseldorf university hospital between September
1978 and December 1994 or at one of nine

cooperating general hospitals (n = 590) during
1985±86 [16]. The intervention programme has

been described in detail [15±20]. Exclusion criteria

were pancreoprive and gestational diabetes. Ascer-

tainment included comparison of various patient

registries, i.e. hospital and diabetes ward admission

registries, education programme participation regis-
tries, and archives of patient discharge reports.

Data files

Procedures and methods used have been described

repeatedly in previous evaluation studies [16, 18±
20]. Baseline data were drawn from patient records

± retrieved for all but 104 patients ± and patient

discharge reports. In cases of missing data, files were
supplemented whenever possible by screening out-

patient records or research protocols of previous

clinical evaluation studies. Informed consent of
patients to use their data for clinical research was

obtained during their hospital stay.

The initial medical examination includes a stan-
dardized general and diabetes-specific case history,

physical examination, and clinical chemistry analy-

sis using routine laboratory methods. The general
and diabetes-specific baseline documentation sheets

were extended and improved during the recruitment

period, e.g. with respect to the assessment of
smoking history or socioeconomic status. However,

in order to obtain complete data of as many patients

of the cohort as possible, for various parameters, the
less optimal assessment method had to be used. In

addition, some laboratory methods had changed

during the recruitment period. Thus, individual
values have been converted to the most recent

method or the method used in the majority of

patients applying conversion equations from the
respective laboratories.

Social status classification

The social class score was an additive variable of the

highest educational level achieved and/or the
present or last employment level, resulting in a

score ranging from 0 to 16, higher scores indicating
lower levels of social class. For descriptive purposes,

the cohort was divided into three levels of social

status: high (scores 0±6), middle (scores 7±8) and
low (scores 9±16).

Glycosylated haemoglobin

This was measured using the thiobarbiturate

method from 1978 to June 1987 and thereafter
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using the HPLC method. In the 590 patients from

the nine general hospitals, the microcolumn method

was used [16]. Values were converted to the
Diamat1 HPLC method (reference range 4.3±6.1%)

as described previously [19]. This procedure was

cross-checked by using so-called relative HbA1c
values as described by MuÈ ller et al. [17]. The relative

HbA1c is the calculated ratio between the measured

glycosylated haemoglobin value and the respective
mean normal value. Results were almost identical

for both conversion procedures. Severe hypoglycae-

mia was defined as a hypoglycaemia necessitating
treatment with glucagon or glucose injection.

Foot complications

Examination of the feet included palpation of pulses

and screening for sensation loss using the Rydel±
Seiffer tuning fork as described by Liniger et al. [21].

Patients were grouped according to (neuropathic)

foot complications: (i) vibration sensation score at
the first metatarsal $ 6/8 bilaterally, no ulcer, no

amputation; (ii) vibration sensation score , 6/8, no

ulcer, no amputation; (iii) acute or healed ulcer or
amputation.

Nephropathy

Protein concentration was measured by the laser

turbidimetric method [22] in a 24-h urine sample.
In cases where a 24-h urine sample was not

provided, a first morning urine sample was used.

Patients were grouped according to renal para-
meters [18±20]: (i) normal proteinuria: proteinuria

# 50 mg L21 and serum creatinine # 133

mmol L21 ± corresponding to an albuminuria
excretion of , 20 mg day21 [22]; (ii) microprotei-

nuria: proteinuria 51±499 mg L21 and serum

creatinine # 133 mmol L21 ± corresponding to
microalbuminuria of 20±300 mg day21 [22]; (iii)

macroproteinuria: proteinuria $ 500 mg L21 and
serum creatinine # 133 mmol L21 ± corresponding

to macroalbuminuria of more than 300 mg day21

[22]; (iv) increased serum creatinine: serum creati-
nine . 133 mmol L21; (v) renal replacement ther-

apy.

Hypertension

Blood pressure was measured according to WHO

recommendations, including the use of a large cuff

in patients with increased upper arm circumfer-

ences. Hypertension was inferred if hypertension
was documented as a diagnosis or if antihyperten-

sive medication was prescribed.

Smoking

Patients were classified as current smokers or
current non-smokers.

Alcohol consumption

Patients were classified according to self-reported

consumption of alcoholic beverages as never,
occasionally or regularly drinking.

Macrovascular complications

If one or more of the following clinically manifest

macrovascular complications were documented the
patient was considered to have `any macrovascular

complications': history of angina pectoris, myocar-

dial infarction, coronary bypass surgery or angio-
plasty, cerebral infarction, claudicatio intermittens,

peripheral bypass operation or angioplasty.

Retinopathy

Until 1987, all subjects were seen by an ophthal-
mologist. Thereafter, non-mydriatic photography

was performed as described elsewhere [18, 19]. In

all subjects, a macula-centred photograph was
obtained of one eye. If there was any hint of

retinopathy on this first photograph, a picture of the

other retina was taken as well. In cases where the
pupils did not sufficiently dilate, whenever possible,

pharmacological mydriasis was induced with 1%

tropicamide eye drops. Patients with significant
lesions were additionally seen by an ophthalmolo-

gist. All available eye examination results were used

in order to rate the degree of retinopathy for each
patient. In cases where the degree of retinopathy

differed between both eyes, and in cases where the

findings differed between methods, the higher degree
of retinopathy was used. Patients were grouped

according to the degree of retinopathy: (i) no
retinopathy; (ii) non-proliferative retinopathy with-

out macular involvement, no history of laser

therapy; (iii) advanced: preproliferative or prolifera-
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tive retinopathy, macula involvement, macula

oedema, history of laser therapy, advanced diabetic

eye disease, blindness of one eye due to diabetes; (iv)
blindness due to diabetes defined as legal blindness

or best visual acuity # 0.1.

Follow-up

Between August 1996 and September 1998, all
patients were sent a letter and asked to report on

blindness, amputations and renal replacement

therapy and to state the date (month/year) when
this happened using a structured documentation

sheet. In cases where there were missing data,

patients were contacted again by phone or mail.
Vital status was ascertained from municipal resi-

dents' registries and personal contact of patients,

relatives and family physicians. For patients who
had died, all available sources of information were

used to obtain data on end-stage complications,

such as hospital and outpatient records, necropsy
reports, death certificates, and contact with family

physicians and relatives.

The study was approved by the Ethical Committee
of the University of DuÈ sseldorf.

Causes of death were ascertained by using various

sources of information, i.e. death certificates, ne-
cropsy reports including medicolegal necropsy,

hospital records and physician records, and by

contacting relatives and family physicians on
circumstances of death when deemed necessary. A

classification of all reported events of death was

made by a clinical review committee of two to three
diabetologists ± one of them not involved in the

study ± a medical student and a paramedical clinical

researcher based on all available information [23].
The review committee determined a leading cause of

death based upon the following list of 11 possible

causes according to the International Classification
of Diseases (ICD9):

1 Cardiac death (ICD9: 410 2428, 798), includ-

ing acute myocardial infarction (death within
30 days after a critical ischaemic myocardial

event, and/or acute rupture of myocardium at

any time), heart failure (death due to congestive
heart failure, without an acute ischaemic event

during the last 30 days), sudden death (no
potentially fatal or critical event or disease

present at least 1 h before death), or fatal

dysrhythmia at any time and unexpected death

(no critical event or disease present at least 24 h

before death).

2 Cerebrovascular death (ICD9: 430±434), includ-
ing ischaemic cerebral event and intracranial

haemorrhagic event.

3 Pulmonary death (ICD9: 453, 490±496, 500±
508), including pulmonary embolism, fatal

obstructive and other pulmonary disease, but

excluding malignoma and pulmonary infections.
4 Gastrointestinal death (ICD9: 530±537, 550±

553, 560, 571, 577, 578), including pancrea-

titis, liver cirrhosis, intestinal perforation and
gastrointestinal bleeding.

5 Renal death (ICD9: 580±589), including death

due to uraemia of any cause including denial or
cessation of dialysis treatment.

6 Diabetes treatment-associated death (ICD9:

271 276), including hypoglycaemia, ketoacido-
sis, hyperosmolar coma and death within 4

weeks after pancreas transplantation.

7 Surgery-associated death (ICD9: E870±876),
including in-hospital death during or after a

maximum of 1 week after surgery for a non-

critical disease.
8 Infection caused death (ICD9: 001±0139, 320±

326, 390±392, 422, 480±487): any septicaemia

or fatal infection, including diabetic foot syn-
drome, tuberculosis, pneumonia, meningitis,

myocarditis and other infectious diseases.
9 Neoplasma (ICD9: 140±239): any fatal malig-

nant disease.

10 Violent death (ICD9: E800±876, E880±999),
including fatal accidents, suicide, violence and

intoxication.

11 Unknown cause of death (ICD9: 799).

Statistical analysis

Standardized mortality ratios (SMRs) were calcu-

lated by using the male and female population of

North-Rhine Westphalia as reference populations.
The population and mortality data of North-Rhine

Westphalia on a 1-year basis for age and calendar

year were made available from the State Office for
Data Processing and Statistics of North-Rhine

Westphalia, DuÈ sseldorf. Significance tests and 95%
confidence intervals (CIs) for the SMRs were

calculated by using Byar's approximation to the

exact Poisson test and the exact Poisson limits [24].
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Results

Vital status could be documented for 3570 (97%) of

the 3674 patients, and data on blindness, amputa-

tions and renal replacement therapy for 3549
(97%), 3550 (97%) and 3554 (97%) patients,

respectively. For 104 (3%) patients, vital status

could not be reliably assessed: 44 patients could not
be traced and 60 patients who were registered at the

local communities could not be contacted. These

104 patients who were lost to follow-up had a
shorter diabetes duration, less severe diabetic

complications, slightly higher HbA1c levels, fewer

had a history of severe hypoglycaemia, and more of
them were smokers.

Baseline data of the patients according to the

nephropathy group at baseline are summarized in
Table 1; 117 of the 3570 patients could not be

included because of missing data. Of the 367

patients with clinical nephropathy, 220 had macro-

proteinuria with normal serum creatinine levels,
123 had increased serum creatinine levels, and 24

were on renal replacement therapy. The follow-up

period (time up to re-examination or death) for the
3570 patients was 10.3 6 3.4 years. During this

period 251 (7%) patients died; 229 (6.4%) had at

least one end-stage diabetic complication: 45 (1.3%)
became blind, 71 (2%) had a total of 104 amputa-

tions, and 162 (4.6%) started renal replacement

therapy. At follow-up, a cumulative 67 (1.9%)
patients were blind, 91 (2.5%) had a total of 133

amputations, and 186 (5.2%) had renal replace-

ment therapy. End-stage diabetic complications in
relation to the baseline nephropathy groups for the

3453 patients with complete data are shown in

Table 2.
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Table 1 Baseline characteristics according to nephropathy group

Characteristica
Normal proteinuria
(n = 1829)

Microproteinuria
(n = 1257)

At least
macroproteinuria (n = 367)

Women 872 (47.7%) 694 (55.2%) 164 (44.7%)
Age (years) 26.1 � 8.7 28.2 � 10 33.5 � 9.7

Diabetes duration (years) 8.4 � 8.3 11.4 � 9.9 19.7 � 8.5

Social status

Low 531 (32.2%) 342 (30.7%) 135 (40.1%)
Middle 332 (20.1%) 228 (20.5%) 64 (19%)

High 785 (47.6%) 543 (48.8%) 138 (40.9%)

Smokers 736 (41.5%) 513 (42.2%) 175 (48.9%)

Body mass index (kg m22) 22.4 � 3.0 22.8 � 3.2 23.3 � 3.3
HbA1c (%) 8.1 � 1.9 8.3 � 1.9 8.4 � 1.7

History of severe hypoglycaemia 393 (21.7%) 330 (26.5%) 121 (34.2%)

Serum cholesterol (mmol L21) 5.16 � 1.14 5.44 � 1.3 7.0 � 2.0

HDL cholesterol (mmol L21) 1.39 � 0.42 1.41 � 0.43 1.34 � 0.43
Blood pressure (mmHg) 117 � 13/74 � 9 119 � 13/75 � 9 137 � 20/84 � 11

Hypertension 44 (2.4%) 93 (7.4%) 214 (58.3%)

Antihypertensive medication 30 (1.6%) 70 (5.6%) 193 (52.3%)
Retinopathy group

None 1474 (80.6%) 805 (64.1%) 76 (20.8%)

Non-proliferative 292 (16.0%) 303 (24.1%) 85 (23.2%)

Advanced 62 (3.4%) 143 (11.4%) 188 (51.4%)
Blindness 1 (0.05%) 4 (0.3%) 17 (4.6%)

Amputations 2 (0.1%) 4 (0.3%) 11 (3%)

Foot complications group

None 1662 (90.9%) 1032 (82.1%) 157 (42.8%)
Neuropathy 162 (8.9%) 209 (16.6%) 187 (51.0%)

Ulcer or amputation 5 (0.3%) 16 (1.3%) 23 (6.3%)

Macrovascular complications 21 (1.1%) 41 (3.3%) 57 (15.5%)

aFor definition of variables, see `Methods' section.

Numbers may not add up to 3453 because of missing data. Percentages relate to the respective number of patients with complete data (not

shown).
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Causes of death for men and women combined are
summarized in Table 3. In group I, 3.2% patients

had died; in 21 (36%) patients, cause of death was

cardiovascular, while 17 (29%) had violent deaths.
In group II, 5.3% patients had died: cardiovascular,

25 (38%); violent deaths, 14 (21%). In group III,

31.1% patient died: cardiovascular, 68 (60%);
infections, 15 (13%); violent deaths, 5 (4%).

The SMR for women (n = 1794, 103 observed

cases of death, expected 17 cases of death) was 5.7
(95% CI = 4.6±6.9), and for men (n = 1776, 148

observed cases of death, expected 37 cases of death)

was 3.9 (3.3±4.6). SMRs according to nephropathy
group at initiation of intensified insulin therapy are

shown in Table 4.

Discussion

The present study shows that amongst patients with

type 1 diabetes who start intensified insulin therapy
during the first 10 years, the prognosis of patients

with microalbuminuria is only slightly worse when

compared with those with normoalbuminuria, with
SMRs between 2.2 and 3.5, whereas patients with

overt nephropathy have a substantially worse

prognosis, with SMRs of 27 for women and 11.5
for men. Over the 10-year observation period, 1% of

patients with normoalbuminuria, 4% of those with

microalbuminuria, but 47% of those with overt
nephropathy at baseline suffered at least one end-

stage diabetic complication, i.e. blindness, amputa-

tion or renal failure. Up to now, there are no other
studies available that have followed a sufficiently

large number of subjects on intensified insulin
therapy for a period long enough to analyse end-

stage complications and standardized mortality in

relation to baseline nephropathy.
Rossing et al. [3] studied predictors of mortality in
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Table 2 End-stage diabetic complications during 10 years of follow-up according to nephropathy group at initiation of intensified insulin

therapy

Normal proteinuria
(n = 1829)

Microproteinuria
(n = 1257)

At least macroproteinuria
(n = 367)

At least one end-stage
diabetic complication

20 (1.1%) (n = 1820) 49 (3.9%) (n = 1246) 152 (46.9%) (n = 324)

Blindnessa 8 (0.4%) (n = 1820) 15 (1.2%) (n = 1246) 20 (5.8%) (n = 344)

Amputationsb 10 (0.5%) (n = 1822) 21 (1.7%) (n = 1250) 38 (10.5%) (n = 361)

Renal replacement therapyc 10 (0.5%) (n = 1822) 19 (1.5%) (n = 1250) 127 (37.2%) (n = 341)

aFor patients with follow-up data who were not blind at baseline.
bFor patients with follow-up data with or without amputations at baseline.
cFor patients with follow-up data who were not on renal replacement therapy at baseline.

Table 3 Death and causes of death during follow-up according to nephropathy group at initiation of intensified insulin therapy

Normal proteinuria
(n = 1829)

Microproteinuria
(n = 1257)

At least macroproteinuria
(n = 367)

Death 58 (3.2%) 66 (5.3%) 114 (31.1%)
Causes of death

Cardiac death 19 24 51

Cerebrovascular death 2 1 17

Violent death 17 14 5
Diabetes treatment-

associated death

4 4 10

Infection-caused death 3 6 15
Surgery-associated death 2 3 2

Renal death ± uraemia 1 0 3

Malignoma 5 6 4

Other causes 0 3 1
Unknown cause of death 5 5 6
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conventionally treated patients in relation to base-

line nephropathy at a tertiary referral centre in
Denmark. Over a period of 9.2 years, from 1984 to

1994, they followed 939 adults who were aged 40

or under at the onset of type 1 diabetes and who had
a diabetes duration of at least 5 years. During

follow-up, 15% of the patients with normoalbumi-

nuria, 25% of those with microalbuminuria and
44% of those with diabetic nephropathy died. In the

present study, over a period of 10 years, 3% of

patients with normoalbuminuria, 5% of those with
microalbuminuria and 31% of those with overt

nephropathy died. When interpreting the differences

between the Danish study and the present study,
various differences in study populations and assess-

ment methods have to be considered. Patients in the
Danish were < 10 years older and had had diabetes

for < 10 years longer; they had somewhat higher

HbA1c levels (< 9%) and more patients were
smokers (< 60%), whereas a comparable percen-

tage (52%) of patients with overt nephropathy were

given antihypertensive drug therapy.
Several other studies have examined SMRs in

conventionally treated patients with type 1 diabetes

mellitus. However, comparison of the various
cohorts is hampered by substantial differences in

case mix. In addition, SMRs depend on changing life

expectancies of the respective background popula-
tions. In the present study, SMRs were still 2.2±2.5

even for patients who had normal albuminuria at

initiation of intensified insulin therapy.
Cardiovascular disease was the underlying cause

of death in 36±38% of patients with normal and

microalbuminuria, but in 60% of patients with overt
nephropathy. In the Danish study by Rossing et al.

[3], cardiovascular disease was a major cause of

death in 34±40% of patients in all three groups,

whereas end-stage renal disease was the cause of

death in 35% of patients who had overt nephro-
pathy at baseline. In contrast to the Danish study,

violent death was more frequent in the present study

amongst patients with normal or microalbuminuria,
whereas end-stage renal disease was a rare cause of

death even in patients with overt nephropathy.

Variance in patient subgroup characteristics, defini-
tion and ascertainment of causes of death might

explain most of these differences between the two

studies.
The present study has several limitations which

should be taken into account when interpreting the

results. The study cohort is centre- rather than
population-based. In comparison to the general

population of adult persons with type 1 diabetes of
the respective geographical area of North-Rhine, the

adult portion of the study cohort (. 18 years old) is

< 7 years younger and diabetes duration is
< 7 years shorter, whereas baseline prevalences of

end-stage diabetic complications are comparable

[18]. Only a single baseline assessment was per-
formed. For the diagnosis of nephropathy, only one

measurement, rather than repeated measurements,

of proteinuria was available. Thus, some misclassi-
fication of patients to the various nephropathy

groups is likely. In addition, duration of micropro-

teinuria or overt nephropathy before initiation of
intensified insulin therapy are not known for

subjects of the present study. Since, after the initial

intervention, patients were primarily treated by their
family physicians, systematic follow-up measure-

ments of blood pressure, cholesterol levels or HbA1c

levels are not available for the total patient group.
However, such data are available for representative

subgroups of the present cohort, including a study

population of 636 patients who were repeatedly re-
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Table 4 Standardized mortality ratios (SMRs) in relation to nephropathy at baseline

Nephropathy group

Normal proteinuria Microproteinuria At least macroproteinuria

Women

SMR 2.5 3.5 27.0
95% CI 1.5±3.8 2.2±5.3 19.8±35.9

(n = 872) (n = 694) (n = 164)

Men

SMR 2.2 3.2 11.5
95% CI 1.5±3 2.3±4.3 8.8±14.7

(n = 957) (n = 563) (n = 203)
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examined for up to 6 years of follow-up. In these

studies, it has been shown that glycosylated

haemoglobin values improved by about 1% after
participation of the patients in the treatment and

teaching programme [15, 16, 19, 20]; during

follow-up, insulin therapy was further intensified
as reflected by the number of daily insulin injections

[16]. On the other hand, blood pressure control was

poor [19, 20, 25] and ACE inhibitors were not used
for treatment of microalbuminuria in type 1 diabetic

patients without hypertension according to a

population-based study carried out between 1994
and 1996 in the reference region of North-Rhine

[18]. Finally, due to event rates being too small

amongst the nephropathy subgroups, the study
refrained from analysing predictors of outcome

within groups taking account of differences in

patient characteristics between the three nephro-
pathy groups.

In conclusion, the main message of the present

study is that patients with microalbuminuria do not
face a substantially worse prognosis than that faced

by patients with normal microalbuminuria during

the first 10 years after initiation of intensified insulin
therapy.
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