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c o r r e s p o n d e n c e

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

Intensive Glucose Control in Type 2 Diabetes

To the Editor: In the Action to Control Cardio-
vascular Risk in Diabetes (ACCORD) study (June 
12 issue),1 the intensive-therapy group differed 
from the standard-therapy group not only in the 
glycated hemoglobin level achieved but also in the 
number of drug classes prescribed to achieve it. 
It is plausible that in the subgroup of patients with 
a baseline glycated hemoglobin level of 8% or less 
who had a benefit with intensive treatment, the 
target glycated hemoglobin level was achieved with 
fewer drug classes than in the subgroup of pa-
tients with a higher baseline glycated hemoglo-
bin level. Thus, one wonders whether the excess 
deaths in the intensive-therapy group occurred dis-
proportionately among patients who required more 
drug classes. Furthermore, was the median glycat-
ed hemoglobin level among patients in the inten-
sive-therapy group who died or had cardiovascu-
lar events similar to that in the rest of the group? 
Did the excess deaths in the intensive-therapy group 
occur in patients in whom the target glycated he-
moglobin level was achieved or in those in whom 
the target was not achieved despite aggressive 
polypharmacy? Is it possible that instead of achiev-
ing a lower level of glycated hemoglobin, the ag-
gressive polypharmacy that was necessary to con-
trol refractory hyperglycemia was associated with 
excess deaths?
Elizabeth R. Jenny-Avital, M.D.
Jacobi Medical Center 
Bronx, NY 10461 
jennyavita@earthlink.net

The Action to Control Cardiovascular Risk in Diabetes Study 1.	
Group. Effects of intensive glucose lowering in type 2 diabetes. 
N Engl J Med 2008;358:2545-59.

To the Editor: The authors of the report on the 
ACCORD trial fail to emphasize that the observed 
increase in mortality with an intensive glucose-
lowering strategy could have been related to the 
adverse effects of the drugs chosen rather than 
due to a lowering of the glycated hemoglobin level 
to 6.5%. Heavy use of rosiglitazone in the inten-
sive-therapy group raises concern, despite the in-
ability, claimed briefly by the authors, to statisti-
cally relate its use to the increased mortality. The 
fact that fluid retention, weight gain, and conges-
tive heart failure, all potential adverse effects of 
rosiglitazone, developed in a higher proportion of 
patients in the intensive-therapy group supports 
such a possibility. Two meta-analyses have shown 
that the use of rosiglitazone was associated with 
an increased risk of myocardial infarction and 
death from cardiovascular causes.1,2 It would be 
interesting to look at the outcomes separately in 
study participants taking rosiglitazone in both 
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groups. The public, patients with type 2 diabetes, 
and physicians taking care of such patients need 
to be correctly informed in order to avoid the pre-
mature conclusion that normalizing glycated he-
moglobin to 6.5% is harmful in high-risk patients 
with type 2 diabetes.
Fu L. Luan, M.D. 
Kim Nguyen, M.D.
University of Michigan 
Ann Arbor, MI 48109 
fluan@med.umich.edu
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To the Editor: The ACCORD Study Group draws 
conclusions that are surprisingly different from 
those of the Action in Diabetes and Vascular Dis-
ease: Preterax and Diamicron Modified Release 
Controlled Evaluation (ADVANCE) Collaborative 
Group, reported in the same issue.1 One obvious 
difference between these two studies deserves 
analysis. The population of patients in the  
ADVANCE trial began and ended the study with 
a mean weight of 77 to 78 kg in all groups. Pa-
tients in the ACCORD trial started out with a mean 
weight of 93 kg (fully 15 kg heavier), and a large 
number of patients in each group gained weight 
during the trial. In fact, 14% of patients in the stan-
dard-therapy group and 28% in the intensive-ther-
apy group gained more than 10 kg. This led to a 
significant difference in the weight outcomes of 
the treatment groups. Thus, a major risk factor was 
introduced disproportionately into the ACCORD 
trial. It would be of interest to see the ACCORD 
Study Group do a separate analysis comparing pa-
tients who did not have significant weight gain 
in each of the trial groups to see whether the con-
clusions hold. Or, conversely, was morbidity or 
mortality greater among the patients who had in-
ordinate weight gain in each treatment group?

Ted A. Tobey, M.D.
505 Central Ave. 
Pacific Grove, CA 93950 
ttobey@ttobey.com
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control and vascular outcomes in patients with type 2 diabetes. 
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To the Editor: In the article by Patel et al. (the 
ADVANCE Collaborative Group), Table 1, which 
details the baseline characteristics of the two study 
populations, does not specify the type of blood-
pressure medications the subjects were taking.

The incidence and progression of nephropa-
thy in subjects with diabetes have been shown to 
be related to the type of blood-pressure medica-
tions being used to control hypertension, with 
angiotensin-converting–enzyme (ACE) inhibitors1,2 
and angiotensin-receptor blockers known to be 
renoprotective.3 On the other hand, other hyper-
tension medications such as amlodipine have not 
been beneficial in reducing the progression of mi-
croalbuminuria in subjects with diabetes, despite 
the similar blood-pressure control those drugs 
provide.4

The type of blood-pressure medication used 
also affects cardiovascular-related mortality and 
morbidity, especially in subjects with diabetes who 
have a history of vascular disease.5 Since the spe-
cific class of hypertensive medications affects ne-
phropathy and other end points measured in the 
study, documentation of their use in the two study 
groups and stratification would have made the 
study results more credible.
Amitabh Parashar, M.D.
Carilion Clinic 
Roanoke, VA 24033 
aparashar@carilion.com
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Dr. Byington and colleagues reply: The  
ACCORD glycemia trial was designed to determine 
whether targeting a glycated hemoglobin level of 
less than 6% reduced major cardiovascular out-
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comes as compared with targeting a glycated he-
moglobin level between 7 and 7.9% in patients with 
established type 2 diabetes, other cardiovascular 
risk factors or cardiovascular disease, and a glycat-
ed hemoglobin level of 7.5% or higher. A compre-
hensive strategy comprising lifestyle recommenda-
tions and all available classes of glucose-lowering 
drugs was used to target the two glucose levels. 
Because of the randomized design, the most ap-
propriate conclusions from the ACCORD trial 
result from the comparison of these two compre-
hensive strategies. Whether one or another com-
ponent of these strategies was responsible for the 
findings is certainly of interest and warrants ex-
ploration. However, because participants were 
randomly assigned to a comprehensive strategy 
and not any particular component of the strategy, 
exploratory analyses can only be hypothesis-gen-
erating. 

The letters by Jenny-Avital, Luan and Nguyen, 
and Tobey all raise hypotheses that may account 
for ACCORD’s glycemic findings. These and other 
possible explanations are being explored in mul-
tiple analyses to be submitted for careful peer re-
view and publication. The common suggestion in 
these letters is for a more detailed presentation of 
analyses examining the possible cause (or causes) 
of the excess mortality observed in the ACCORD 
intensive-therapy group. As noted in our article, 
analyses attempting to determine the effects of 
interventional components on outcomes (such as 
mortality) are confounded by postrandomization 
characteristics of the participants or treatment 
changes. Such analyses must be conducted care-
fully and are challenging to interpret. Nonetheless, 
the ACCORD Study Group is very interested in 
these questions, and we are working diligently and 
systematically to publish our findings in great 
detail.
Robert P. Byington, Ph.D.
Wake Forest University School of Medicine 
Winston-Salem, NC 27157 
bbyingto@wfubmc.edu
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William T. Friedewald, M.D.
Columbia University Mailman School of Public Health 
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Dr. Patel and colleagues reply: Parashar rais-
es concerns that differences in the use of various 
blood-pressure–lowering drugs between the inten-

sive-control group and the standard-control group 
of the ADVANCE trial might explain some of the 
observed effects on the study outcomes, particu-
larly with respect to nephropathy. This was not 
the case. As would be expected in a randomized 
trial of this size, there were no differences in the 
use of such drugs between the randomized groups 
at baseline. This includes use of ACE inhibitors 
(43.1% of patients in the intensive-control group 
and 42.9% in the standard-control group), angio-
tensin-receptor blockers (5.5% and 5.4%, respec-
tively), beta-blockers (24.3% and 24.7%), thiazide 
or thiazide-like diuretics (14.4% and 14.2%), and 
calcium-channel blockers (30.6% and 31.0%). By 
the end of the follow-up period, the use of such 
treatments remained similar between the inten-
sive-control group and the standard-control group 
for ACE inhibitors (52.6% and 50.9%, respectively), 
angiotensin-receptor blockers (12.4% and 12.6%), 
beta-blockers (33.7% and 33.6%), thiazide or thi-
azide-like diuretics (4.3% and 5.1%), and calcium-
channel blockers (36.9% and 37.4%). However, we 
would also contend that there is currently no clear 
evidence from randomized trials that particular 
classes of blood-pressure–lowering agents afford 
different levels of protection against macrovascu-
lar disease in people with diabetes.1

Tobey highlights differences in weight gain 
between randomized groups in the ADVANCE and 
ACCORD trials and speculates that these might 
account for some of the differences in the findings 
of the two studies. Overall, the strategy of inten-
sive glucose control used in the ADVANCE trial 
was not associated with significant weight gain. 
However, although it may be reasonable to specu-
late that weight change may affect clinical out-
comes, adjusted or stratified analyses based on 
postrandomization weight change are potentially 
highly confounded. We do not believe such analy-
ses would meaningfully contribute to an under-
standing of the effects of differences in weight 
change on the occurrence of the study outcomes.

Anushka Patel, M.D., Ph.D. 
Stephen MacMahon, D.Sc., Ph.D. 
John Chalmers, M.D., Ph.D.
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Sydney, NSW 2050, Australia 
apatel@george.org.au
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