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MAJOR PROBLEM IN CONTEMPO-

rary diabetes mellitus care is the

poor translation of knowledge
derived from clinical research into rou-
tine clinical practice.! To improve stan-
dards and outcomes of diabetes care, ef-
forts in the following areas appear crucial:
diagnostic procedures and therapeutic
management must be evidence-based;
patients need to become more actively
involved in their disease management;
and every center/geographic area needs
to perform quality assessment based on
patient-oriented outcomes.

Patient-Oriented Treatment Goals
and Evidence-Based Diabetes Care

Only recently has appropriate evi-
dence according to the criteria of evi-
dence-based medicine? become avail-
able to guide the routine management
of diabetes to achieve specific patient-
oriented outcomes.

Type 1 Diabetes Mellitus. Patient-
oriented outcome goals of type 1 diabe-
tes therapy include maintenance of a
quality of life as little affected by the dis-
ease as possible, prevention of acute
complications (ketoacidosis, iatrogenic
hypoglycemia), and prevention of mi-
croangiopathic late complications and
subsequent macrovascular disease. Dur-
ing the early 1990s, the Diabetes Con-
trol and Complications Trial® and other
studies* demonstrated the causal rela-
tionship between the degree of glyce-
mic control and the incidence and pro-
gression of diabetic microangiopathy in
type 1 diabetes mellitus. In the Diabe-
tes Control and Complications Trial, in-
tensified insulin therapy (multiple daily
insulin injections or continuous sub-
cutaneous insulin infusion with insulin
dosages adjusted according to blood glu-
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cose self-monitoring) achieved improve-
ment in glycemic control with a de-
crease in median glycosylated
hemoglobin (HbA,,) level of approxi-
mately 2% compared with conven-
tional therapy, but it was associated with
a 3-fold increase in the risk of severe hy-
poglycemia. This finding has raised con-
cern about the safety of intensified in-
sulin therapy in usual practice. However,
when integrated into a specific treat-
ment program that emphasizes patient
self-therapy, intensification of insulin
therapy has been shown to decrease
HbA,. levels without an increased risk of
severe hypoglycemia even when used as
routine treatment.” In patients who have
already developed microangiopathic or-
gan damage, laser photocoagulation for
diabetic retinopathy,'® normalization of
elevated blood pressure,'! and special foot
care'” have been shown to be effective
treatments that decrease the incidence of
visual loss, renal failure, and amputa-
tions, respectively.

On the other hand, the alleged ben-
efits of prescribing dietary meal plan-
ning and physical exercise for patients
with type 1 diabetes have not been sup-
ported by appropriate evidence, even
though they have been carried forward
as cornerstones of diabetes treatment well
into the 1990s.! The prescription of regu-
lar physical exercise has only recently
been abandoned,” whereas nutrition pre-
scription in the format of meal plan-
ning, including eating at consistent times,
is still being recommended."*

Therapeutic practices under investi-
gation include fast-acting insulin ana-
logs, such as insulin lispro. Although the
pharmacokinetic properties and bio-
availability of insulin lispro following
subcutaneous injection appear favor-
able because of a more rapid action-
time profile, documentation of its po-
tential advantages over regular human
insulin in clinical practice is pending. In

a meta-analysis of 8 large randomized
clinical trials comparing insulin lispro
with regular human insulin, there was
no improvement in HbA, levels and the
reduction in risk of severe hypoglyce-
mia from 18.2 to 14.2 events per 100 pa-
tient-years among patients treated with
insulin lispro was of only marginal clini-
cal significance.” Results of studies that
suggested improvements in quality of life
associated with insulin lispro'® are hardly
interpretable because none of the stud-
ies was appropriately blinded. Long-
acting insulin analogs with improved ac-
tion profiles for the substitution of basal
insulin requirements are also in devel-
opment, but whether these efforts will
translate into improvements in intensi-
fied insulin therapy remains to be seen.
Because none of these insulin analogs oc-
cur in nature, they possess potential bio-
logical risks'” that need to be balanced
against any benefit they may have, a de-
cision process that requires active par-
ticipation of the informed patient.
Type 2 Diabetes Mellitus. The main
therapeutic objective of the treatment of
type 2 diabetes is to prevent the excess
cardiovascular morbidity and mortality
associated with this condition. Similar in
design to the only other previous study
on the effects of antidiabetic therapies on
vascular complications,'® the recently
published United Kingdom Prospec-
tive Diabetes Study (UKPDS) com-
pared the effects of intensive blood glu-
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cose control with conventional treatment
over 10 years in approximately 4000 rela-
tively young (mean [SD] age, 53 [9]
years) patients with newly diagnosed
type 2 diabetes.'® Following 3 months of
dietary therapy (mean weight loss of 3.7
kg) and after stratification by ideal body
weight, patients were randomly as-
signed to intensive therapy with dietary
treatment and various oral medications
and/or insulin or to conventional di-
etary treatment with oral medication or
insulin added as deemed necessary. The
treatment goal for the intensive therapy
group was a fasting plasma glucose level
of less than 6 mmol/L (108 mg/dL) and
for the conventional therapy group, less
than 15 mmol/L (270 mg/dL) without
hyperglycemic symptoms. During the
10-year follow-up, patients allocated to
intensive treatment had lower median
HbA,. levels than patients in the con-
ventional treatment group (7.0% vs 7.9%;
P<.001).

None of the antidiabetic treatment ap-
proaches in either the University Group
Diabetes Programme or UKPDS'®! ef-
fectively reduced macroangiopathic
complications. In fact, in the UKPDS,
there was no risk reduction in macro-
vascular end points in patients treated
with intensive therapy compared with
patients who received conventional
treatment.'” Only intensive plasma glu-
cose control with metformin mono-
therapy in obese patients with type 2 dia-
betes decreased all-cause mortality
compared with conventional therapy.?
The validity of this finding has been
questioned on biometrical grounds,*' es-
pecially since, in the same study, met-
formin treatment in combination with
a sulfonylurea drug was associated with
increased diabetes-related mortality.

Earlier concerns about the possible
cardiotoxic effects of sulfonylureas in the
treatment of patients with type 2 diabe-
tes and coronary artery disease,'® sup-
ported by recent pathophysiological
data,”* remain because patients with
clinically significant coronary artery dis-
ease were excluded from the UKPDS.*
In a prospective randomized trial, treat-
ment with insulin-glucose infusion for
at least 24 hours followed by multidose

insulin treatment of patients with type
2 diabetes after acute myocardial infarc-
tion resulted in a major improvement in
mortality risk: the 3.5-year actuarial mor-
tality fell from 44% in the standard treat-
ment group to 33% in the intervention
group (relative risk, 0.72; 95% conlfi-
dence interval [CI], 0.55-0.92; abso-
lute risk reduction, 119%; number needed
to treat [NNT]5 5 years = 9).>* The reason
for this finding is not entirely clear, but
discontinuation of sulfonylurea treat-
ment in the intervention group may have
contributed to the improved prognosis
of patients with diabetes following a
myocardial infarction.

The UKPDS did demonstrate the ben-
efit of intensive blood glucose control
for the prevention of microangiopathic
organ damage. The improvement in me-
dian HbA . level of 0.9% in the inten-
sive treatment group compared with
conventional treatment was associated
with statistically significant absolute risk
reductions of 5.1% (NNT 1 yeus = 20;95%
CI, 10-500) for the aggregate outcome
of any diabetes-related end point and of
2.8% (NNT g years = 36; CI, not re-
ported) for microangiopathic complica-
tions.'” Another study question was
whether any of the medications had ad-
vantages or disadvantages. Intensive first-
line therapy with insulin or glyburide
(glibenclamide), but not with chlorprop-
amide, resulted in better microvascular
outcomes than conventional therapy.
Chlorpropamide was associated with an
increase in blood pressure.' These find-
ings underscore the need to establish ef-
ficacy and safety for each oral antidia-
betic agent separately. Based on the
UKPDS, glyburide (glibenclamide) is an
evidence-based alternative to insulin as
the first-line pharmacological treat-
ment of younger patients with newly
manifest type 2 diabetes who are free of
coronary heart disease.

With regard to acarbose and trog-
litazone, no data exist to support their
role in the prevention of vascular dis-
eases in patients with type 2 diabetes,
and there is concern about hepatotoxic
effects and other aspects of their safety.

In addition, the UKPDS?** has reem-
phasized the benefit of tight control of
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arterial hypertension in patients with
type 2 diabetes. First-line treatment
with the cardioselective 3-blocker at-
enolol or the angiotensin converting en-
zyme inhibitor captopril aiming at
blood pressure values less than 150/85
mm Hg was found to improve not only
diabetes-related mortality (absolute risk
reduction, 6.6%; NNT g yeus = 15; 95%
CI, 12-18), but also microvascular com-
plications (absolute risk reduction,
7.2%; NNT g years = 14; CI, not re-
ported), which is an effect size appar-
ently superior to that found with in-
tensive blood glucose control alone.
Lipid lowering by simvastatin® and as-
pirin®® treatments are also considered
evidence-based therapeutic measures in
patients with type 2 diabetes. The re-
cent controversy following reports sug-
gesting increased cardiovascular event
rates among patients with diabetes
treated with calcium-channel block-
ers should represent a further warn-
ing against the use of nonevidence-
based treatments.*”*

Patient Education
and Self-management

Patient self-management, including
metabolic monitoring and adjustment
of drug dosages, has been successful in
improving treatment outcomes in type
1°° and type 2°! diabetes. When inten-
sified insulin therapy is integrated into
astructured educational program using
a formal curriculum for small groups
of patients,***?HbA, levels and the risk
of severe hypoglycemia have been
shown to decrease simultaneously and
itis feasible to liberalize stringent rules
for diet and lifestyle.”** In a recent
study of 1103 patients with type 1 dia-
betes, participation in such a program
was associated with a decrease in HbA .
level of approximately 1.2% and a
reduction in the risk of severe hypo-
glycemia from 0.35 to 0.16 cases per
patient-year.’ Such programs of thera-
peutic education are likely to over-
come the notorious problem of patient
noncompliance with prescribed thera-
pies because the informed patient
defines his/her treatment goals and
chooses therapeutic strategies that
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he/she will carry out in the long run.®
This new approach goes far beyond tra-
ditional diabetes education strategies
because it aims at enabling patients to
define individual HbA,, target levels
depending on the risk they are pre-
pared to take and the efforts they are
prepared to make.

Quality of Care

Finally, as therapeutic and preventive
strategies for the care of patients with
diabetes become supported by evi-
dence from rigorous clinical investiga-
tion, the question arises as to what ex-
tent these advances are actually being
implemented in day-to-day practice. Six
years after the publication of the Dia-
betes Control and Complications Trial,
it is estimated that only 10% of pa-
tients with type 1 diabetes in the United

States compared with 80% in Ger-
many’* are using a version of intensi-
fied insulin therapy that aims to reach
near-normal HbA,. levels. The center-
to-center differences in the incidence
of severe hypoglycemia in patients
with type 1 diabetes appear unaccept-
able.®32% In Europe, the St Vincent Dec-
laration’® has encouraged continuous
quality improvement procedures by
motivating a growing number of cen-
ters to document and submit process
and outcome data related to the qual-
ity of diabetes care. If made public in
regular intervals and discussed in peer
review groups, this type of informa-
tion could help improve outcomes and
standards of care in type 1 diabetes.’
Other initiatives to assess quality of
care have been based on the documen-
tation of outcomes in a population,

such as performed by a perinatal or
an amputation registry. In the United
States, a Patient Outcome Research
Team conducted a cohort study that
combined longitudinal data from clini-
cal information systems, administra-
tive data, and patient reports to exam-
ine the effectiveness and outcomes of
care in clinical practice settings for
people with type 2 diabetes.’” Data
gathered by these approaches can
reveal differences in patient-oriented
outcomes such as mortality and in-
cidence of terminal renal failure
in patients with type 1 diabetes and
nephropathy.’® Variation in patient
outcomes and processes of care should
be made public and available to
patient organizations and health care
providers and policymakers as the
basis for clinical and policy decisions.
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