EDITORIALS

ease. When glycated hemoglobin values under
7% are the goal, clinicians will need to balance
the incremental benefit of a reduction in micro-
vascular events with the increased rates of ad-
verse events; these patients may benefit from con-
sultation with a specialist.

Neither the ADVANCE trial nor the ACCORD
trial undermines the importance of meeting the
current guidelines for care, and they should not
be interpreted as diminishing the importance of
glycemic control. The lower-than-anticipated rate
of cardiovascular events seen in the intensive-
treatment group and the standard-treatment group
in these studies is an affirmation of the success
of modern therapeutics, even when incompletely
implemented. The results also underscore the dif-
ficulty of showing additional improvements in
outcome, since care is progressively optimized.
Clinicians caring for patients with diabetes should
continue to focus on smoking cessation, dietary
and exercise counseling, blood-pressure control,
and providing aspirin and a statin to a greater
extent than achieved even in the ADVANCE and
ACCORD studies. For now, rather than changing
our current glycemic target, we may best serve
our patients with type 2 diabetes by implement-
ing programs to help more of them reach the cur-
rently recommended goals.*?
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Glycemic Targets and Cardiovascular Disease
William T. Cefalu, M.D.

Cardiovascular disease in patients with diabetes
is clearly associated with the degree of hypergly-
cemia, as measured clinically with the use of gly-
cated hemoglobin.'> However, there remains an
unanswered question in diabetes management:
Does the targeting of near normal levels of gly-
cated hemoglobin reduce the rate of cardiovas-
cular events? Randomized clinical trials that ad-
dress this question are ongoing.

In this issue of the Journal, results are presented
from two recently completed multicenter clinical
trials, the ACCORD (Action to Control Cardio-

vascular Risk in Diabetes) trial (ClinicalTrials.
gov number, NCT00000620)* and the ADVANCE
(Action in Diabetes and Vascular Disease: Preter-
ax and Diamicron Modified Release Controlled
Evaluation) trial (ClinicalTrials.gov number,
NCT00145925).> However, the two trials provide
somewhat different results regarding glycemic
control and cardiovascular events for patients
with type 2 diabetes.

The ACCORD trial and the ADVANCE trial
share a number of common features, and both
were well designed and randomized. Both were

N ENGL) MED 358,24 WWW.NEJM.ORG JUNE 12, 2008

Downloaded from www.nejm.org on July 12, 2009 . For personal use only. No other uses without permission.

Copyright © 2008 Massachusetts Medical Society. All rights reserved.

2633



2634

The NEW ENGLAND JOURNAL of MEDICINE

designed to evaluate the effects of intensive treat-
ment for glycemic control on vascular outcomes in
patients with type 2 diabetes who were considered
to be at high risk. Both evaluated an intensive
blood-glucose-control strategy, rather than a spe-
cific therapeutic regimen, to achieve glycemic tar-
gets at levels well below those that are currently
recommended.®’

In the ADVANCE trial, intensive treatment was
reported to produce a relative reduction of 10%
in the primary composite outcome of major mac-
rovascular and microvascular events, primarily
as a consequence of a reduction in nephropathy
(a microvascular complication). However, with re-
spect to the fundamental question of the effect of
glycemic control on macrovascular complications,
there should be no misunderstanding that the
ADVANCE trial had clearly negative results. Spe-
cifically, when major macrovascular events were
considered separately, there was no observed sig-
nificant reduction. This result does not diminish
the importance of the trial, since negative find-
ings are still vitally important in the assessment
of the association between glycemic targets and
cardiovascular disease. However, by virtue of
the significant reduction in nephropathy, the
ADVANCE trial extended our understanding of
intensive glycemic control on microvascular events
in patients with type 2 diabetes.

In contrast, in the ACCORD trial, the intensive-
therapy group had an increased rate of death
from any cause; differences in mortality appeared
within 1 to 2 years and persisted during the fol-
low-up period. Because of the increased mortality,
the intensive glycemia treatment was discontin-
ued 17 months before the scheduled end of the
study, and the patients were switched to the stan-
dard glycemia regimen. A closer look reveals that
for the composite primary outcome (i.e., major
fatal or nonfatal cardiovascular events), there were
no statistical differences between the two groups.
Paradoxically, the data reveal that there were few-
er occurrences of the composite primary outcome
in the intensive-therapy group and that the rates
began to separate after 3 years, favoring the in-
tensive-therapy group, although the difference
was not significant. However, there were incon-
sistencies in the direction of the components of
the composite outcome. For example, the rates
of death from any cause and from cardiovascu-
lar causes were significantly higher in the inten-
sive-therapy group than in the standard-therapy
group, but the rate of nonfatal myocardial infarc-

tion was significantly lower in the intensive-thera-
py group. The rates of nonfatal stroke and either
fatal or nonfatal congestive heart failure did not
differ significantly between the two groups.

How can we explain the reported differences
in clinical outcomes in these two trials? First,
although the absolute levels of glycemia in the
intensive-therapy groups in both studies were
similar, the rate of reduction in glycated hemo-
globin differed markedly. In the ACCORD trial,
patients in the intensive-therapy group had a
very rapid rate of decline in the median glycated
hemoglobin level (an absolute decrease of 1.4%
within 4 months). In the ADVANCE trial, the
absolute decrease in the glycated hemoglobin
level was 0.5% at 6 months and 0.6% at 12
months. Did the rate of decline in glycated he-
moglobin contribute to the differences in re-
ported cardiovascular outcomes between the two
studies? Neither study was designed to address
that question, which is left open to consider in
future trials.

Second, although both trials used a very ag-
gressive pharmacologic intervention, the strate-
gies were different. In the ACCORD trial, the
rate of use of the thiazolidinediones and insulin
was much higher than that in the ADVANCE
trial. In the ADVANCE trial, the intensive strat-
egy was based on use of a specific sulfonylurea,
gliclazide (modified release), in more than 90%
of the patients. However, differences in drug use
in the ACCORD trial did not provide an explana-
tion for the differences in mortality.

Finally, weight gain differed during the course
of each study. In the intensive-therapy group in
the ACCORD trial, the mean weight gain from
baseline was 3.5 kg, and a weight gain of more
than 10 kg was reported in more than 27% of
the patients. Surprisingly, in the intensive-thera-
py group in the ADVANCE trial, patients had a
minimal weight gain of 0.7 kg, as compared
with the standard-therapy group. The weight gain
may not be a trivial point, since achieving glyce-
mic control with such an aggressive drug strat-
egy is clearly not equivalent to achieving such
control through lifestyle changes (i.e., nutrition-
al therapy and increased physical activity).

What are the implications of these studies
for therapeutic guidelines for patients with type
2 diabetes? Both trials showed that targeting
glycated hemoglobin levels that are below cur-
rently accepted standards in high-risk patients
with type 2 diabetes did not have a beneficial
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effect on cardiovascular disease. The current rec-
ommendations suggest the adoption of “individ-
ualized” goals for certain populations, noting that
less intensive glycemic goals may be indicated in
patients with severe or frequent hypoglycemia.®
On the basis of the data presented, special con-
sideration may now need to be given to high-
risk patients with multiple risk factors and heart
disease. A target glycated hemoglobin level of
approximately 7% may be appropriate in this
high-risk population, especially when the use of
aggressive pharmacologic therapy is under con-
sideration. As clearly stated by the investigators
in the ACCORD trial, the potential existed for
undetected adverse effects owing to an increased
number of changes in drug regimens and an in-
creased use of multiple drug classes and at in-
creased doses.

Are the results of these studies broadly ap-
plicable to the treatment of the majority of pa-
tients with type 2 diabetes? Unfortunately, these
studies did not address strategies for lowering
of glycated hemoglobin levels in low-risk pa-
tients who did not have cardiovascular disease
or additional cardiovascular risk factors. In the
ACCORD trial, patients in the intensive-therapy
group who did not have a history of a cardiovas-
cular event or whose baseline glycated hemoglo-
bin level was below 8% had significantly fewer
fatal and nonfatal cardiovascular events than
did patients at higher risk. These findings sug-
gest that intensive therapy was beneficial at least
in this subgroup. Whether achieving glycemic
targets below 7% will be beneficial to the vast
majority of patients with type 2 diabetes and a
low risk of cardiovascular disease remains an-
other unanswered question.

Thus, both studies are important contribu-
tions to the field but do not provide a definitive
answer to the problem of glycemic control and
cardiovascular disease. Other ongoing clinical
trials will provide additional clarification.®* It
will be important to have all trials completed so
that the entire body of work can be reviewed. At

that time, we will have substantially more medi-
cal and scientific data on which to base such
treatment decisions.
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Neuroblastoma — Linking a Common Allele to a Rare Disease
Brian H. Kushner, M.D., and Nai-Kong V. Cheung, M.D., Ph.D.

Neuroblastoma has a notorious reputation among
solid tumors of childhood because of its frequent-
ly massive and widespread tumor burden. Yet
stage for stage, this embryonal neoplasm of the

sympathetic nervous system has become the most
curable of the common pediatric solid tumors.t
More than 90% of patients with localized neuro-
blastomas, including those with spread to the re-
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