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RESEARCH DESIGN AND METHODSdA total of 10,096 ACCORD study participants
with follow-up for both hypoglycemia and mortality were included. Hazard ratios (95% CIs)
relating the risk of death to the updated annualized number of hypoglycemic episodes and the
updated annualized number of intervals with unrecognized hypoglycemia were obtained using
Cox proportional hazards regression models, allowing for these hypoglycemia variables as timedependent covariates and controlling for the baseline covariates.
RESULTSdParticipants in the intensive group reported a mean of 1.06 hypoglycemic episodes
(self-monitored blood glucose ,70 mg/dL or ,3.9 mmol/L) in the 7 days preceding their regular
4-month visit, whereas participants in the standard group reported an average of 0.29 episodes.
Unrecognized hypoglycemia was reported, on average, at 5.8% of the intensive group 4-month
visits and 2.6% of the standard group visits. Hazard ratios for mortality in models including
frequency of hypoglycemic episodes were 0.93 (95% CI 0.9–0.97; P , 0.001) for participants in
the intensive group and 0.98 (0.91–1.06; P = 0.615) for participants in the standard group. The
hazard ratios for mortality in models, including unrecognized hypoglycemia, were not statistically signiﬁcant for either group.
CONCLUSIONSdRecognized and unrecognized hypoglycemia was more common in
the intensive group than in the standard group. In the intensive group of the ACCORD
study, a small but statistically signiﬁcant inverse relationship of uncertain clinical importance
was identiﬁed between the number of hypoglycemic episodes and the risk of death among
participants.
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H

ypoglycemia has long been believed
to cause serious consequences in
patients with diabetes who receive
insulin. Severe episodes of hypoglycemia
requiring the assistance of another have been
shown to be associated with an increased
risk of mortality in both the Action to

Control Cardiovascular Risk in Diabetes
(ACCORD) (1) and the Action in Diabetes
and Vascular Disease: Preterax and Diamicron Modiﬁed Release Controlled
Evaluation (ADVANCE) (2) studies,
where the impact of glycemic control on
cardiovascular outcomes was examined
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OBJECTIVEdThe aim of this study was to examine the relationship between frequent and
unrecognized hypoglycemia and mortality in the Action to Control Cardiovascular Risk in Diabetes (ACCORD) study cohort.

in participants with type 2 diabetes. However, more recent evidence suggests that
recurrent hypoglycemia that occurs over
a few days to weeks actually may provide
some protection during future episodes of
hypoglycemia, at least in patients with
type 1 diabetes (3,4). It is well known
that recurrent episodes of hypoglycemia
blunt the counterregulatory hormonal response during subsequent hypoglycemia
(5), which reduces the symptoms associated with the event and may decrease its
impact on the cardiovascular system.
Whether recurrent hypoglycemia has
such an impact on patients with type 2
diabetes is unknown.
The ACCORD study dataset offers a
unique opportunity to examine the effect
of recurrent hypoglycemia on mortality in
individuals with type 2 diabetes. In the
ACCORD study, participants were randomly assigned to an intensive group, in
which the hemoglobin A1c (HbA1c) target
was ,6.0%, or to a standard group, in
which the HbA1c target was between 7.1
and 7.9%. During the 3.4 years of the intervention, the incidence of severe hypoglycemia was three times greater in the
intensive than in the standard group (1).
The ACCORD study was stopped earlier
than planned because 20% more deaths
were noted to occur in the intensive versus the standard group. Previous analysis
has demonstrated that this increase in
mortality was not related to the increase
in severe hypoglycemia that also was
noted in the intensive group (6), but the
relationship between recurrent and
milder hypoglycemic episodes and mortality is unknown.
In this article, we examine the relationship between participants who experienced
frequent and unrecognized hypoglycemia
as a surrogate for recurrent hypoglycemia
over a short period of time and mortality
risk in the ACCORD study cohort. To
perform this analysis, we quantiﬁed hypoglycemia exposure and identiﬁed participants with unrecognized hypoglycemia
(as a marker for recurrent hypoglycemia).
We then determined whether mortality
risk was different in those with or without
intervals of unrecognized hypoglycemia.

Frequent hypoglycemia and mortality in ACCORD

Deﬁnition and reporting of
hypoglycemia
Participants were asked at every visit if
they had experienced episodes of low
blood glucose. A full description of the
review of such events, including the adjustment of therapeutic goals in response
to severe hypoglycemia, has been previously reported (7). That report focused on
symptomatic, severe hypoglycemic events
requiring medical assistance (hospitalization, visit to the emergency department,
or treatment by medical personnel including emergency medical technicians either
in a clinical setting or at home), which was
deﬁned in the ACCORD trial as either a
blood glucose ,50 mg/dL (2.8 mmol/L)
or symptoms that promptly resolved with
oral carbohydrate, intravenous glucose, or
glucagon. In addition to this characterization of severe hypoglycemic episodes, at
410
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each 4-month visit, participants were queried about the following four areas:
1. Since the last call or visit, how many
times per week, on average, has the participant checked his/her blood sugar?
2. How many hypoglycemic episodes
(SMBG [self-monitoring of blood glucose] ,70 mg/dL or ,3.9 mmol/L) did
the participant have in the last 7 days?
3. Since the last visit or call, how many
times per week, on average, did the
participants report having minor, but
uncomfortable symptoms suggesting
hypoglycemia?
4. Did any of reported hypoglycemic
episodes occur without warning
symptoms?
This report made use of the information collected in response to the above
questions to deﬁne variables representing
hypoglycemic episodes characterized by
low blood glucose but not requiring
medical assistance and hypoglycemia unawareness. Question 3 was not introduced
until June 2005. As such, follow-up for
mortality before 1 June 2005 was censored
for analyses involving that variable, excluding those who died before this date and
starting follow-up at the time when use of
the questionnaire was initiated.
To obtain time-dependent variables
representing the hypoglycemic episodes
characterized by low blood glucose, but
not requiring medical assistance, we used
all data for any visit where a blood glucose
level had been checked at least once per
week (question 1). Because those who live
longer naturally will accumulate more
episodes, variables were deﬁned that represented the updated annualized number
of episodes reported in response to question 2. We also created an additional
variable to use in sensitivity analyses, in
which we used only participants who
reported checking $7 or more times per
week on at least 90% of visits. We deﬁned hypoglycemia unawareness in
terms of 1) a positive response to question 2 and 2) a positive response to question 4 or a response of zero to question 3.
For this variable, we also created a variable representing the updated annualized number of 4-month intervals in
which the participant reported hypoglycemia unawareness.
Baseline covariates
Baseline characteristics used in these analyses were those identiﬁed by Riddle et al.
(8) as being predictive of mortality in the

ACCORD study, including demographic
and anthropometric characteristics (age,
race, education level, and BMI), medical
history (smoking history, history of cardiovascular disease, history of congestive
heart failure, or previous amputation),
and laboratory and clinical measures
(urine albumin-to-creatinine ratio,
HbA1c level, and serum creatinine). This
model also contained terms representing
whether the clinic was part of an integrated health plan and group assignments within either the blood pressure
or lipid trial.
Statistical analysis
All statistical analyses were conducted at
the coordinating center with the use of
SAS software (version 9.2; SAS Institute,
Cary, NC). All analyses were conducted
separately within the intensive and standard glycemia groups.
Across the full period of follow-up,
we calculated the cumulative number of
reports of low blood glucose by the
subject in response to question 2 (listed
above) and determined the percentage of
participants who died for several ranges of
cumulative episodes (0, 0–5, 6–10, 11–15,
16–20, and .20). Likewise, we tabulated
the total number of assessment intervals
during follow-up (each interval was 4
months long) where the participant experienced hypoglycemia unawareness. The
percentage of participants who died was
calculated for each cumulative number of
intervals.
Within glycemia treatment groups,
hazard ratios (95% CI) relating the risk of
death to the updated annualized number
of hypoglycemic episodes and the updated
annualized number of intervals of hypoglycemia unawareness were obtained using Cox proportional hazards regression
models, allowing for these hypoglycemia
variables as time-dependent covariates
and controlling for the baseline covariates
identiﬁed by Riddle et al. (8). The series of
models that were ﬁtted included baseline
covariates plus each of the following as
additional factors entered into the model:
1) updated annualized number of hypoglycemic episodes; 2) updated annualized
number of intervals of hypoglycemia unawareness; 3) updated annualized number
of hypoglycemic episodes, a time-varying
covariate representing hypoglycemia requiring medical assistance, and the interaction between these two variables; and 4)
updated annualized number of intervals of
hypoglycemia unawareness, a time-varying
covariate representing hypoglycemia
care.diabetesjournals.org
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RESEARCH DESIGN AND
METHODSdThe rationale, design, and
entry criteria for the ACCORD trial have
been described elsewhere (1). In brief, the
ACCORD trial was conducted at 77 sites in
the U.S. and Canada. Between January
2001 and October 2005, 10,251 participants with type 2 diabetes and who had a
previous cardiovascular event (35%), anatomical evidence of atherosclerosis, left
ventricular hypertrophy, albuminuria, at
least two additional cardiovascular risk
factors, and a current HbA1c level at 7.5–
11.0% were enrolled. Key exclusion criteria
included frequent or serious hypoglycemic
events or other serious illnesses. Participants were randomly assigned to either
an intensive strategy, aiming to achieve an
HbA1c ,6.0%, or a standard strategy, aiming to maintain an HbA1c level between 7.0
and 7.9%. In addition, in a double two-bytwo factorial design, all participants were
enrolled in either a randomized blood pressure trial comparing an intensive with
a standard blood pressure treatment strategy or a randomized lipid trial comparing
treatment with fenoﬁbrate versus placebo
while maintaining good control of LDL
cholesterol, mainly with simvastatin.
The primary end point of all components
of the ACCORD trial is a composite of
cardiovascular mortality, nonfatal myocardial infarction, or nonfatal stroke.
All-cause mortality is a predeﬁned secondary end point. This report was limited
to 10,096 ACCORD trial participants
who had follow-up for both hypoglycemia and mortality. All follow-up data until the ﬁnal closeout visit in 2009 were
used in these analyses.

Seaquist and Associates
requiring medical assistance, and the interaction between these two variables.

standard group, more frequent hypoglycemia increased the risk of death more in participants with a history of a hypoglycemic
event requiring medical assistance, whereas
it reduced the risk of death in those without
this previous event. This apparent differential relationship with mortality is not significantly different between these two groups
within participants in the standard group
(interaction P = 0.10). A signiﬁcant relationship was found between the annualized
number of intervals of unrecognized hypoglycemia and the risk of death after controlling for baseline covariates in the intensive
group, where there is a 31% (hazard ratio
0.69 [95% CI 0.48–1.00]) reduction in the
risk of death associated with each additional report of unrecognized hypoglycemia; however, the CI for this estimate is
quite wide.
All analyses were performed for the
group as a whole and for a subgroup of
those participants who reported checking
seven or more times per week on at least
90% of visits (see Supplementary Fig. 1
for a ﬂowchart of the number of participants used in each analysis). This sensitivity analysis did not change the
direction of estimates reported in Table 3;
however, the interaction term in model
6 was statistically signiﬁcant under this
restriction.
CONCLUSIONSdIn this analysis, we
found a lower risk of death in those
ACCORD study subjects randomly assigned to the intensive treatment group
who experienced more episodes of hypoglycemia. Such a relationship was not seen
in the standard group. We also found that
in participants of the intensive group, the
reduction in mortality risk associated
with an increased number of hypoglycemic events was more pronounced among
those experiencing a previous hypoglycemic event requiring medical assistance
than among those without this previous

Table 1dHypoglycemia characteristics by glycemia group
Intensive glycemia (n = 5,045)
Characteristics
Frequency of checking blood glucose in the
previous 7 days
Hypoglycemic episodes (SMBG ,70 mg/dL
or ,3.9 mmol/L) in the previous 7 days
Proportion of visits in which hypoglycemia
unawareness was reported (%)*

Standard glycemia (n = 5,051)

Mean (SD)

Median (minimum–
maximum)

Mean (SD)

Median (minimum–
maximum)

17.6 (6.8)

16.6 (1.0–53.7)

12.7 (5.3)

12.5 (1.0–49.2)

1.06 (0.98)

0.82 (0–7.8)

0.29 (0.49)

5.8

0.1 (0–8.0)

2.6

*Restricted to visits after 1 June 2005.
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RESULTSdFor 10,096 participants
with follow-up for hypoglycemia and
mortality, there were 780 participants
who experienced at least one event of
hypoglycemia that required medical assistance (565 participants from the intensive
group and 215 from the standard group)
(9). Participants from the intensive group
reported checking their blood glucose, on
average, 17.6 times per week (Table 1),
whereas participants from the standard
group checked their blood glucose 12.7
times per week. Participants from the intensive group reported a mean of 1.06 hypoglycemic episodes (SMBG ,70 mg/dL
or ,3.9 mmol/L) in the 7 days preceding
their regular 4-month visit, whereas participants from the standard group reported
an average of 0.29 episodes. Hypoglycemia
unawareness was reported, on average, at
5.8% of the intensive group 4-month visits
and 2.6% of the standard group visits.
Table 2 reports the number of participants who were alive or deceased relative
to the number of reported hypoglycemic
episodes at the end of the ﬁnal follow-up
interval. This information is followed by
the same tabulation for the number of
4-month intervals where the participant
was unaware of their hypoglycemic
symptoms. Note that the number of participants used for this second variable is
less than that for the ﬁrst because question 3 was added late in follow-up, and
some participants had already dropped
out or were deceased by that time. These
results suggest that there may be an inverse relationship between the cumulative number of hypoglycemic episodes
and death, particularly in the intensive
group, but this result could be attributed
to the fact that those who live longer are
able to accumulate more events. For this
reason, the results from the proportional

hazards regression models using updated
annualized variables may be of greater interest than these tabulations. When we
controlled for the baseline covariates
that predicted mortality in the ACCORD
study cohort (8), we continued to see evidence of an inverse relationship between
mortality, particularly in the intensive
group, and both the updated annualized
number of hypoglycemic events and the
updated annualized number of 4-month
intervals where participants were unaware
of hypoglycemia (see Supplementary Tables 1 and 2 for the model involving only
baseline covariates).
Table 3 reports the hazard ratios relating the risk of death to the updated
annualized number of hypoglycemic
episodes and the updated annualized
number of intervals of hypoglycemia unawareness using Cox proportional hazards regression models. All models
control for the baseline covariates contained in the Supplementary Tables.
With model 1, participants in the intensive
group were found to have a signiﬁcantly
lower risk of death as the annualized number of hypoglycemic episodes increased.
Such a relationship was not seen in the
standard group (model 5). In model 2,
we included a time-dependent variable
representing a previous history of severe
hypoglycemia requiring medical attention
and the interaction between the annualized
number of hypoglycemic episodes and this
variable. Because the interaction term is statistically signiﬁcant (P = 0.048), we conclude that a previous event requiring
medical assistance modiﬁed the relationship between the mortality risk and the
annualized number of hypoglycemic episodes in the intensive group. In the intensive group, more frequent hypoglycemia
reduced the risk of death more in participants with a history of a hypoglycemic
event requiring medical assistance than in
those without this previous event. In the

Frequent hypoglycemia and mortality in ACCORD
Table 2dNumber of participants deceased by cumulative number of hypoglycemic
episodes and levels of hypoglycemia unawareness
Intensive glycemia
(n = 5,045)
Alive

Deceased [n (%)]

Alive

Deceased [n (%)]

491
1,026
841
650
445
1,222

57 (10.40)
112 (9.84)
80 (8.69)
46 (6.61)
28 (5.92)
47 (3.7)

1,794
1,906
561
227
106
149

133 (6.9)
123 (6.06)
32 (5.40)
9 (3.81)
8 (7.02)
4 (1.97)

3,082
985
351
132
62
50

223 (6.75)
50 (4.83)
17 (4.62)
6 (4.35)
1 (1.59)
0

3,856
626
188
45
7
10

215 (5.28)
24 (3.69)
10 (5.05)
0
0
0

event, but this differential relationship related to a previous event requiring medical
assistance was not statistically signiﬁcant
in the standard group. This is in contrast
to the positive relationship previously
identiﬁed between mortality and episodes
of severe hypoglycemia requiring medical
assistance in both treatment groups (6).
These observations suggest that the glycemic target may modify the relationship between mortality and severe hypoglycemia
in patients with type 2 diabetes, particularly in patients who experience frequent
hypoglycemia.
In this study, hypoglycemia was deﬁned as blood glucose ,70 mg/dL or ,3.9
mmol/L on a home glucose meter. Assuming the meters used conformed to the
International Organization for Standardization guidelines (9), the actual glucose
level could have been anywhere between
55 and 85 mg/dL or 3.1 and 4.7 mmol/L.
Because participants did not follow a single
speciﬁc schedule for home glucose testing,
we cannot be certain that all episodes in
which blood glucose was ,70 mg/dL or
3.9 mmol/L were captured on the glucose
meters. Participants in the intensive group
performed more tests than did participants
in the standard group, so it is possible that
more normal glucose values were erroneously classiﬁed as hypoglycemia in this
group. However, an equal number of low
blood glucose values would have been erroneously classiﬁed as normal. Therefore, it
412
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is unlikely that more frequent testing in the
intensive group led to an overestimation of
the frequency of hypoglycemia. Of interest,
the relationship between the number of hypoglycemic episodes experienced in the
past 7 days (Table 1) in the intensive versus
standard group is similar to the relationship
previously deﬁned for the annual incidence
of severe hypoglycemia between these
groups (6), providing evidence that any
overestimation of hypoglycemia occurred
equally in both groups.
What factors could be responsible for
the observation that frequent hypoglycemia reduces the risk of mortality in
participants randomly assigned to a more
intensive glucose target? One possibility
is that participants in the intensive group
were seen more frequently than participants in the standard group and, consequently, may have had more opportunity
to learn how to treat and prevent future
episodes of hypoglycemia. Such education may have attenuated the severity of
future episodes of hypoglycemia and any
associated adverse outcomes. Frequency
of hypoglycemia is known to increase
with improved glycemic control, so it also
is possible that participants in the intensive group who did not experience frequent hypoglycemia had comorbidities
like cognitive impairment that both increase mortality risk (10) and impair adherence to the complex treatment regimens
required to achieve a HbA1c level ,6.0%.
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Cumulative number of
hypoglycemic episodes
0
0–5
6–10
11–15
16–20
.20
Number of 4-month
intervals where the
participant was unaware
0
1
2
3
4
5–10

Standard glycemia
(n = 5,051)

It also is possible that the counterregulatory
response to hypoglycemia is blunted in
participants of the intensive group because of their frequent exposure to hypoglycemia, and, as a result, any impact of
this stress on cardiovascular function may
be reduced.
The deﬁnition of hypoglycemia unawareness depended on participants remembering at a 4-month visit whether
symptoms of hypoglycemia were present
at a time the blood glucose was ,70 mg/dL
or ,3.9 mmol/L on a home glucose meter at any time since the last visit. Such a
recollection is subject to error, and this
may explain why only a borderline relationship was found between mortality
and the annualized number of intervals
of unrecognized hypoglycemia. We did
note a substantial reduction in the risk of
death associated with each additional interval containing a report of unrecognized hypoglycemia in the intensive
group, but the wide CI for this analysis
probably reﬂects the imprecision in the
measure.
The presence or absence of a previous
episode of hypoglycemia requiring medical assistance in the intensive group had
an impact on the reduction in mortality
seen with increasing episodes of hypoglycemia. For participants in the intensive group with a previous event requiring
medical assistance, every one-unit increase
in the number of hypoglycemic episodes
was associated with a 17.3% reduction in
mortality. For participants in the intensive
group without a previous event requiring
medical assistance, every one-unit increase
in the number of hypoglycemic episodes
was associated with only a 6% reduction in
mortality. The reason for this difference in
mortality reduction is uncertain but could
include changes in behavior in those who
required the attention of a medical professional that made them more aware of
impending hypoglycemia.
A history of severe hypoglycemia requiring medical assistance also had an
impact on the relationship seen between
mortality and increasing episodes of hypoglycemia in the standard group. For
participants in the standard group with a
history of severe hypoglycemia, the risk of
death increased by 5.8% for every oneunit increase in the annualized number of
hypoglycemic episodes. Participants in
the standard group without a previous
hypoglycemic event requiring medical
assistance had an 8% reduction in the
risk of death for each one-unit increase in
the annualized number of hypoglycemic

Seaquist and Associates
Table 3dHazard ratios (95% CI) for mortality in models, including frequency of hypoglycemic episodes and levels of hypoglycemia
unawareness*
Intensive glycemia
Variables
Annualized number of
hypoglycemic episodes
Previous hypoglycemia
requiring medical attention
Interaction term between previous
hypoglycemia requiring medical
attention and annualized number
of hypoglycemic episodes
Annualized number of intervals
of hypoglycemia unawareness

Model 1

Model 2†

Model 3

0.93 (0.90–0.97);
P , 0.001

0.94 (0.91–0.98);
P = 0.003
1.78 (1.14–2.80);
P = 0.012

Model 4

1.13 (0.78–1.65);
P = 0.505

0.88 (0.78–1.00);
P = 0.048
0.69 (0.48–1.00);
P = 0.047

0.98 (0.68–1.42);
P = 0.912
0.69 (0.47–1.03);
P = 0.068

Variables
Annualized number of
hypoglycemic episodes
Previous hypoglycemia requiring
medical attention
Interaction term between previous
hypoglycemia requiring medical
attention and annualized number of
hypoglycemic episodes
Annualized number of intervals of
hypoglycemia unawareness

Model 5

Model 6‡

0.98 (0.91–1.06);
P = 0.615

0.92 (0.84–1.02);
P = 0.107
2.15 (1.31–3.53);
P = 0.003

Model 7

Model 8

2.36 (1.45–3.83);
P = 0.001

1.15 (0.97–1.35);
P = 0.104
0.81 (0.44–1.49);
P = 0.497

1.11 (0.53–2.28);
P = 0.785
0.77 (0.40–1.48);
P = 0.428

*All results control for baseline covariates included in Supplementary Tables 1 and 2. Results are almost identical when sensitivity analyses are performed using only
participants who checked their blood glucose at least seven times in a week. †If a participant in the intensive glycemia group experienced a previous hypoglycemic
event requiring medical attention, then a one-unit increase in the annualized average number of episodes decreases their risk of death by 17.3% (1 2 0.94 3 0.88). If
the participant did not have a previous hypoglycemic event requiring medical assistance, then the effect is a 6% (1–0.94) reduction. ‡If a participant in the standard
glycemia group experienced a previous hypoglycemic event requiring medical attention, then a one-unit increase in the annualized average number of episodes
increases their risk of death by 5.8% (0.92 3 1.15). If the participant did not have a previous hypoglycemic event requiring medical assistance, then the effect is an 8%
(1–0.92) reduction.

episodes. The reason for this difference is
uncertain, but the data conﬁrm, at least for
subjects with a HbA1c target of 7.1–7.9%,
the ﬁndings of the ADVANCE study, in
which severe hypoglycemia was found to
be a marker of increased vulnerability to
adverse outcomes (2).
In the ADVANCE study, severe hypoglycemia was associated with increased
mortality from any cause and speciﬁcally
from cardiovascular disease (2). Similar
to the ACCORD study, severe hypoglycemia was more common in the ADVANCE
study participants randomly assigned
to the intensive glycemic target, but
the annual death rates were lower
among participants in the intensive
group who experienced severe hypoglycemia than among participants in the
standard group who experienced severe
hypoglycemia. In the ADVANCE study,
minor hypoglycemia was associated
with a signiﬁcant reduction in the rate
care.diabetesjournals.org

of death and macrovascular events for
the entire study population, although
whether the relationship was the same
in the standard and the intensive groups
was not reported. Minor hypoglycemia
occurred more than once in almost onehalf of the ADVANCE study participants who experienced this event, and
although an association between recurrent modest hypoglycemia and mortality in the ADVANCE study was not
reported, it is possible that the beneﬁts
of minor hypoglycemia on mortality
risk could be greatest in those who experienced recurrent episodes.
Our study has many strengths, including the large sample size, the diverse
population, and the standardized methods used to collect information about outcomes. We were limited in our ability to
accurately determine the number and duration of hypoglycemic episodes experienced by the ACCORD study participants.

We found no difference between the results
calculated from the whole group and those
calculated from participants who reported
checking at least seven times per week on
at least 90% of visits. Although this latter
ﬁnding provides some assurance that our
conclusions were not biased by the frequency of checking, it is likely that a more
meaningful difference could be found between hypoglycemia and mortality if the
dataset included multiple daily glucose
records from all participants. In addition,
our observations do not eliminate the possibility that speciﬁc subgroups of ACCORD
study participants differ in how hypoglycemia frequency and unrecognized hypoglycemia affects mortality risk. Perhaps
future collaboration between the ACCORD
trial, ADVANCE trial, and Veterans Affairs
Diabetes Trial (VADT) investigators will
provide insights into this possibility.
In conclusion, we found a signiﬁcant
inverse relationship between the number
DIABETES CARE, VOLUME 35, FEBRUARY 2012
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of hypoglycemic episodes and the risk of
death among participants in the intensive
group of the ACCORD trial. However,
because hypoglycemia can lead to confusion, coma, and death, this observation
does not mean that clinical practice
should change to purposefully include frequent episodes of hypoglycemia in patients with type 2 diabetes at high risk
for cardiovascular events. Optimal diabetes care should strive to achieve individualized glycemic targets without episodes of
hypoglycemia.

