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A t the American Diabetes Association
(ADA) Postgraduate Meetings held
25–26 February 2011 in New York,

a discussion of health-care reform and di-
abetes was opened by Herbert Pardes, chief
executive officer of New York-Presbyterian
Hospital, who stated that “the focus on
health care by the entire country . . . and
the world has never been so great.” His
medical center is one of the largest hospi-
tal networks in the country, with 2,300
beds and two medical schools, and is
the largest private enterprise in New
York. He discussed the Naomi Berry
Diabetes Center, treating .10,000 dia-
betic individuals, with one of the largest
pediatric diabetes practices in the U.S. At
the Weill Cornell Hospital, surgical treat-
ment for diabetes is being studied. Safety
programs are being developed in hand
washing and in error prevention. Infor-
mation technology is being expanded,
with (as an example) software tools to re-
duce deep vein thrombosis. More online
access to medical records by patients and
initiatives such as health information ex-
changes are being studied to avoid
“costly, redundant tests.”

Hospitals around the country are,
along with politicians and the general
public, focusing on health-care reform
because of increasing costs, large numbers
of uninsured individuals, and increasing
numbers of individuals with chronic dis-
eases, in part because of increasing lon-
gevity. Cost-effectiveness is an issue, with
the U.S. ranking first in per capita spending
but far lower in health outcomes. “A lot of
populations,” Pardes said, “are not getting
the kind of care that they should.” Health-
care reform efforts include measures to in-
crease coverage, eliminate exclusions for
preexisting illnesses and “lifetime caps,”
allow older dependent children to remain
on parents’ plans, and to eliminate costs
to patients for annual preventive care. All

these concepts are relevant to the treatment
of diabetes. Quality has also become an
important focus, with proposals that “the
provider needs to take more responsibility
for the posthospital care,” to avoid prevent-
able readmissions.Measures that have been
suggested include posthospital calls to re-
view patients’ plans for follow-up visits and
to go over medications and exact dosages,
pointing out the importance of patient
education so that patients themselves
“can make their health care better” while
at the same time coordinating treatment
of outpatient with inpatient health-care
providers. This will in part be the result
of “new standards” by which “providers
will have to start bearing . . . performance
risks . . . bearing the costs of their mis-
takes.” Pardes emphasized, however,
that “not every readmission can be pre-
vented” and expressed concern that
payers not penalize providers for compli-
cations not in their control. “Much of the
specifics [by which reimbursement will
be determined] are yet to be worked
out,” he said; the bill proposes collabora-
tion between health-care providers and
payers with payment bundling, under
which multiple providers will be “reim-
bursed for an entire condition over time,”
requiring development of approaches to
sharing, with payment of portions of
“savings” back to providers.

“The concept of caring for a popula-
tion’s health is not new,” Pardes stated,
and his hospital has endeavored to remain
involved in such efforts for a long period
of time. The New York-Presbyterian
Washington Heights community is largely
Hispanic and underinsured; .20% are
obese, and .10% have diabetes: “all of
these factors argued for a new response.”
The “medical home” is such a structure,
which has been implemented at his institu-
tion, facilitating medication refills and ap-
pointment scheduling, targeting diabetes

and childhood obesity, and working to
increase adoption of electronic medical
records in the community. The identifi-
cation of the most ill 1,500 individuals in
the community, with the highest health-
care costs, may be effective in improving
health outcomes and reducing health-care
costs. He emphasized the need for the gov-
ernment to appropriately interact with the
medical community, particularly in
strengthening specialty as well as primary
care. He noted that “these are very broad
issues,” with prevention being important,
but suggested that promotion of the teach-
ing hospitals in the process of improving
the U.S. health-care system is important
and has not been sufficiently emphasized.

GUIDELINES AND TREATMENT
OPTIONS—Patrick J. O’Connor, Min-
neapolis, Minnesota, discussed guide-
lines, noting that there has been a recent
change from “standardized” to “personal-
ized” approaches and that the coming
move from “goal-based” to “risk-based” ap-
proaches represents “a big change fromone
size fits all.” This “way that makes sense”
should help in appropriately treating indi-
vidual patients. The old approach rec-
ommends that all diabetic individuals
strive for A1C ,7%, blood pressure
,130/80 mmHg, LDL cholesterol ,100
or,70 mg/dL, use of aspirin, and cigarette
discontinuation. Such “standardized goals
have their advantages,” he said, particularly
in quality measurement, either in consider-
ing the individual clinical domains of A1C,
blood pressure, lipids, aspirin, and tobacco
separately or in constructing composite
measures. However, standardized goals
may be overstated/overly aggressive based
on epidemiologic evidence, and increas-
ingly complex randomized controlled trial
evidence suggests that more may not nec-
essarily be better and that different sub-
groupsmayneeddifferent goals. Presumably
referring to ACCORD (Action to Control
Cardiovascular Risk in Diabetes), he noted
that glycemic goals might reduce retinopa-
thy but increase mortality, although posit-
ing such a dichotomy may be simplistic in
failing to distinguish between the mecha-
nism of benefit in improving glycemia and
that of treatment-related harm.

O’Connor termed existing methods
for individualizing goals “primitive,” as

c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c

Zachary T. Bloomgarden, MD, is a practicing endocrinologist in New York, New York, and is affiliated with
the Division of Endocrinology, Mount Sinai School of Medicine, New York, New York.

DOI: 10.2337/dc11-1557
© 2011 by the American Diabetes Association. Readers may use this article as long as the work is properly

cited, the use is educational and not for profit, and thework is not altered. See http://creativecommons.org/
licenses/by-nc-nd/3.0/ for details.

e164 DIABETES CARE, VOLUME 34, NOVEMBER 2011 care.diabetesjournals.org

R e v i e w s / C o m m e n t a r i e s / A D A S t a t e m e n t s
P E R S P E C T I V E S O N T H E N E W S

http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/


being based on medical intuition, suggest-
ing that better approaches would be based
on randomized controlled trial subgroup
analysis and on the risks in specific indi-
viduals of hypoglycemia, and of nonad-
herence, as well as individuals’ specific
risks of micro- and macrovascular com-
plications. As an example, he reviewed
evidence for personalization of lipid goals
based on ACCORD. Use of statins is not
controversial, but subsequent addition
of a fibrate to manage HDL cholesterol/
triglyceride is controversial. In ACCORD,
fenofibrate addition was not associated
with overall benefit, but those individuals
with triglyceride .200 and HDL choles-
terol .35 mg/dL may have had benefit,
suggesting that this may be an additional
treatment group. “When it comes to A1C
it’s amuch trickierproposition,”hesaid,be-
cause benefits decrease and risks increase
as additional drugs are added, and it may
be appropriate to have a goal of ,7% for
individuals requiring metformin and life-
style change but a goal of ,8% for those
requiring multiple agents, particularly if
they have increasedmortality risk. To avoid
eye and renal complications, A1C ,6.5%
is desirable but only modestly beneficial
with a “number needed to treat” .70, but
this glycemic goal was also associated with
increasedmortality in all patient subgroups
in ACCORD in his interpretation of the
study, with a “number needed to harm”

of 94. He suggested that the choice of
A1C goal requires ascertaining a given pa-
tient’s preferences for longevity versus eye/
renal complications, a very difficult conver-
sation to havewith patients,many ofwhom
are “just not able to understand” these
concepts. “As difficult it is to talk about
it now . . . it’s going to get more difficult,”
he said, describing a study of 9p21 geno-
type status, with the A/A and A/G geno-
types not appearing to have 10-year
mortality benefit of improved glycemia,
whereas the G/G genotype showed
worse outcome than those with an A
allele with A1C in the upper tertile,
though they had better outcome with
glycemic control (1). With increasing un-
derstanding of the mechanisms of com-
plications, complex algorithms may be
required to determine appropriate indi-
vidualized treatment approaches.

For an individualized risk-based ap-
proach, O’Connor recommended that
one take into account the extent to which
risk of, say, cardiovascular disease, is
reversible above that based on age, sex,
and genotype, allowing prioritization of
goals. With use of such an approach in an

analysis at his center, the total cardiovas-
cular risk of diabetic patients was 23.3%,
but only 5.7% of risk could be considered
reversible. Approximately one-third of
patients did have .10% reversible risk,
however, so that it may be rational to treat
specific patients at specific times, partic-
ularly if the electronic medical record
permits entry of data in a risk calculation
“engine” based on glucose, blood pres-
sure, lipids, cigarette use, obesity, and
aspirin use, allowing specific recommen-
dations for specific patients. Of course,
risk calculation must always use the
most current clinical trial data. This con-
cept of risk-based prioritization incorpo-
rating patient preferences will, O’Connor
concluded, be critical to appropriate de-
velopment of personalized goals along
with new understanding of genetic fac-
tors contributing to risk and, in the fu-
ture, will allow optimal choice of specific
medications.

Sheldon Greenfield, Irvine, California,
distinguished clinical practice guidelines
from quality of care or performance mea-
sures, noting that the former are recom-
mendations, or “guides,” and are meant to
be overridden by clinical circumstances
and judgment, whereas quality of care
measures should be seen as being more
of a standardized test so that clinical cir-
cumstances must be part of the measure,
with flexibility included in the scoring
methodology for the measure to be appro-
priately designed (2). Patient preferences
should also be taken into account, and one
must avoid the scores becoming “very
rigidified.” Guidelines are applied by
health-care practitioners anddonot require
specifications, while quality of care meas-
ures can be applied by nonpractitioners
based on precise specifications. Quality
of care measures should be based on
the highest levels of evidence, while
guidelines can be based on clinical recom-
mendations. The Institute of Medicine
committee on setting standards for guide-
lines, which he chairs, aims to “try tomake
sense of the chaos” (3). As an example,
Greenfield pointed out that the evidence
that A1C should be tested at least twice
yearly is level E, which he termed “fine
for providers, [but] not fine for quality.”
We are realizing that less stringent A1C
goals are appropriate for patients with a
history of severe hypoglycemia or with
limited life expectancy or extensive com-
plications, but, Greenfield asked, “how
can a person abstracting data” know
this for a given charted patient? Quality
measures are developed by multiple

organizations, then endorsed, and then
adopted, and in part because of these
efforts, the frequency of blood pressure
measurement, A1C, and nephropathy
testing and eye examination has gradu-
ally increased, whereas the prevalence of
poor glycemic and blood pressure con-
trol has decreased, with individuals hav-
ing Medicaid insurance lagging behind
those with Medicare and commercial in-
surance, suggesting that further efforts
will be important. He wondered whether
we are quibbling about whether A1C
levels should be 6, 6.5, or 7%, while
“there’s a lot to do at the upper end” with
many individuals having levels .9%,
and similarly blood pressure and lipid con-
trol are often far above desirable levels.
A given person’s degree of control is often
“not under our control,” and, rather,
requires a great deal of patient adher-
ence.

New measures that are potentially
“more fair . . . to the patients [and] to
the doctors” will need to be weighted,
perhaps on baseline levels, so that a high
A1C that has decreased from a higher
level may actually represent an important
clinical accomplishment. Greenfield also
recommended composites of different
elements, “tailored or linked” measures,
such as the use of statins or angiotensin-
directed blood pressure–lowering medi-
cations, and risk-adjusted measures,
reviewing his analysis, which suggests
that the benefit of A1C lowering depends
on patient comorbidity (4). Patient re-
ports are important, and incorporation
of such measures will allow more under-
standing of adherence, vaccination status,
cigarette smoking, foot examination, and
functional status.

CarolH.Wysham,Spokane,Washington,
discussed guidelines in light of recent
clinical trials, suggesting that the ACCORD
blood pressure study implies strongly
that goal levels should not be reduced,
in view of the greater likelihoods of hy-
potension, bradycardia, hyper- and hy-
pokalemia, and increased creatinine seen
in patients treated to a systolic blood
pressure of 120 rather than 135 mmHg,
although the more intensely treated
group did have a reduction in stroke fre-
quency (5). In most of the major hyper-
tension trials, she pointed out, goals have
not been reached, with the results of
ADVANCE (Action in Diabetes and Vas-
cular Disease: Preterax and Diamicron
MR Controlled Evaluation) suggesting
benefit at a systolic blood pressure level
of 135 mmHg (6) so that although the
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ADA goal remains ,130 mmHg, “based
on patient characteristics and response to
therapy higher or lower systolic blood
pressure targets may be appropriate.” Life-
style approaches beyond weight loss in-
clude that of the Dietary Approaches to
Stop Hypertension (DASH) trial (7), de-
scribed on dashdiet.org, of reducing so-
dium and increasing potassium intake,
with moderation of alcohol and greater
levels of physical activity. Typically, one
starts with an ACE inhibitor or angioten-
sin receptor blocker unless there is child-
bearing potential, adding a diuretic if
needed to goal, but Wysham emphasized
the need to monitor renal function and
potassium levels. Wysham pointed out
that there is little evidence pertaining to
use of more than three blood pressure–
lowering drugs and that there remains
the question as to whether diastolic levels
,60 mmHg are too low, as myocardial
blood flow occurs during diastole and
might be impaired below this level. The
potential for hypotensive agents to cause
side effects and to interact with other treat-
ments must be kept in mind.

Addressing lipid goals, Wysham
discussed the ACCORD combination
lipid-lowering treatment trial in which
simvastatin-treated patients received pla-
cebo versus fenofibrate (8). The LDL cho-
lesterol goal was,70 and,100mg/dL in
those with and without evidence of
cardiovascular disease, respectively. Al-
though HDL cholesterol was slightly
higher and triglyceride was substantially
lower with fenofibrate, no overall benefit
was seen. Post hoc analysis did suggest
benefit in those who had a baseline HDL
cholesterol ,34 mg/dL and triglyceride
.204 mg/dL, and because this is the
group that clinically is given fenofibrate,
such an approach is strengthened. Serum
creatinine levels increased in 28% of
women receiving fenofibrate but in 19%
with placebo, with a similar effect in men,
but microalbuminuria decreased, so it is
uncertain whether there was renal harm
or benefit. In the ACCORD retinopathy
report, fenofibrate was associated with
a 40% reduction in progression (9), sug-
gesting a separate potential benefit of
this agent. The standards of care recom-
mendations continue to be for LDL cho-
lesterol reduction as the first goal, and
Wysham concluded that for triglyceride
and HDL cholesterol “there is limited
evidence that intervention with fibrate
with statin reduces cardiovascular risk.”
Although data on the addition of niacin
to other lipid-lowering agents is interesting,

Wysham suggested that the results of
AIM-HIGH (Atherothrombosis Interven-
tion in Metabolic Syndrome With Low
HDL/High Triglycerides: Impact on
Global Health study) would be important
in determining whether this should be
used in diabetic individuals; we have sub-
sequently learned that the combination of
niacin with a statin and ezitimibe is not
effective in reducing event rates (10).

She concluded by noting that the
evidence favoring antiplatelet therapy
for all individuals with diabetes is rather
weak (11,12) so that “aspirin should not
be recommended for cardiovascular dis-
ease prevention for adults with diabetes at
low cardiovascular disease risk (10-year
cardiovascular disease risk ,5%).” Most
diabetic men over age 50 years and most
women over age 60 years, and those with
at least one additional risk factor, should,
she said, receive aspirin. The take-home
message: “Treatment targets . . . must be
individualized.”

Elizabeth R. Seaquist, Minneapolis,
Minnesota, reviewed an important aspect
of individualizing treatment goals for
patients with diabetes: the issue of hypo-
glycemia. A recent ADA workgroup
recommended that hypoglycemia be con-
sidered severe if the assistance of another
person is required, symptomatic based on
typical symptoms accompanied by glu-
cose#70 mg/dL, and asymptomatic if not
accompanied by typical symptomsbutwith
measured plasma glucose #70 mg/dL.
Subtle neurologic signs occur at glucose
levels of 70–80 mg/dL, with counter-
regulatory hormonal responses between
60 and 70 mg/dL and adrenergic symp-
toms between 50 and 60 mg/dL. Hypogly-
cemia is the limiting factor that prevents
achievement of A1C goals, with the po-
tential for “serious outcomes such as
coma, seizure, and death”; the association
of hypoglycemia with mortality is well
recognized (13). In type 2 diabetes, the
death rate among patients with severe
hypoglycemia in the ACCORD and
ADVANCE studies exceeded that among
those who did not experience a severe
hypoglycemic episode, although Seaquist
reviewed the contention of the ACCORD
investigators that “they’re not dying of
hypoglycemia,” with only 8.1% of indi-
viduals who had severe hypoglycemia
during the trial dying within 30 days
of the hypoglycemic episode. The find-
ing of a relationship between severe
hypoglycemia and adverse outcome, but
that the two do not “always happen in close
proximity” (14), has led to the suggestion

that hypoglycemia may be a marker rather
than a mediator of adverse outcome. Hy-
poglycemia may, however, cause abnor-
mal cardiac repolarization, perhaps in a
catecholamine-mediated fashion, as
shown by an increased corrected QT
interval (15), and may also activate proin-
flammatory factors, increase platelet acti-
vation, and decreases systemic fibrinolysis
by decreasing plasminogen activator
inhibitor-1.

Hypoglycemia was not associated
with decline in cognitive function in the
Diabetes Control and Complications Trial
(DCCT) (16), but certain aspects of cog-
nitive performance decrease during hy-
poglycemic episodes (17), and nocturnal
hypoglycemia reduces sleep-associated
consolidation of memory (18), with the
potential of an impact on learning, partic-
ularly in children. A study of children of
mean age 9 years showed that perfor-
mance was reduced both in those with
high blood glucose and in those with
low blood glucose (19). Evaluation of
the Kaiser managed care registry of
16,667 individuals .55 years of age
found that those with hypoglycemia re-
quiring an emergency room visit or hos-
pitalization had increased likelihood of
subsequent diagnosis of dementia (20).
In animal models, hypoglycemia leads to
neuronal cell death in the cortex and hip-
pocampus (21), further buttressing this
hypothesis.

Seaquist reviewed risk factors for
hypoglycemia, such as excessive insulin
or insulin secretagogue doses, poor timing
of dosage, missed meals, alcohol reducing
glucose production, exercise increasing
glucose utilization, improvement in insulin
sensitivity as occurs with weight loss, and
reduction in insulin clearance as in renal
insufficiency. She reviewed the concept of
hypoglycemia-associated autonomic fail-
ure, seen in individuals with severe insulin
deficiency, who have had severe hypogly-
cemia and/or hypoglycemic unawareness,
particularly when receiving aggressive gly-
cemic treatment. Avoidance of hypoglyce-
mia requires reevaluation of glycemic goals,
education of patients on anticipating and
on recognizing hypoglycemia and on ap-
propriate treatment, particularly in the
timing and dosing of insulin.

Jack Leahy, Colchester, Vermont,
noted that there has been increasing
availability of new treatment options
over the past decade, with “the concept
that the pharmaceutical industry will
bring us new tools” highly attractive, so
that, to his mind, the ADA/European
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Association for the Study of Diabetes con-
sensus algorithm (22) “feels a little dated.”
He contrasted this with the American As-
sociation of Clinical Endocrinologists ap-
proach, which he termed “certainly much
more comprehensive [although] it looks a
little overwhelming,” in which treatment
strategy is adjusted based on the patient’s
A1C (23). Leahy focused on incretin ther-
apies as the most interesting of the cur-
rently available new approaches. Incretins
are, he suggested, “the connection be-
tween eating a meal and having an insulin
response to that meal,” a system which he
suggested might be “defective in type 2
diabetes,” suggesting particular benefit
of the approach. Because glucagon-like
peptide (GLP)-1 and glucose-dependent
insulinotropic peptide exhibit rapid inac-
tivation by DPP4, the system is “beauti-
fully fine-tuned on a minute-to-minute
basis.” Infusion of GLP-1 in type 2 dia-
betic patients lowers glucose levels rap-
idly, stimulating insulin and suppressing
glucagon secretion, in a fashion that
wanes as the blood glucose decreases
(24), suggesting that “incretins do a lot
more than simply producing an insulin
response.” The glucose dependency intro-
duces a measure of safety, making this par-
ticularly attractive as a treatment. With a
6-week continuous infusion of GLP-1,
A1C decreased from 9.1 to 7.9% with re-
duction inhunger and food intake and con-
sequent weight loss (25). Incretin receptors
are expressed in most tissues, including
adipocytes, bone, cardiomyocytes, and
the brain, although, Leahy cautioned,
“none of these have known clinical effect”
at present.

There are currently two available
GLP-1 receptor agonists, exenatide and
liraglutide, with the latter structurally
more similar to GLP-1 with .14 h dura-
tion of action, while the former has;50%
homology and duration of action 4–6 h.
Exenatide lowers A1C 0.8–0.9% starting
in the low 8% range, while liraglutide ap-
pears to be somewhat more potent. Side
effects of both agents are hypoglycemia in
patients also receiving sulfonylureas, nau-
sea, somewhat more likely to occur with
exenatide, and vomiting and diarrhea
(26). The question of whether pancreati-
tis occurs has been raised with exenatide
and with sitagliptin. The frequency of
pancreatitis was no greater with these
agents than that with metformin or gly-
buride in a large U.S. commercial health
database (27). Others, however, who
have analyzed the U.S. Food and Drug
Administration event-reporting database,

suggest there may be as much as a sixfold
increase in pancreatitis, as well as an in-
crease in pancreatic cancer (28), though,
Leahy stated, “one wonders [whether]
there has been sampling bias.” There
also is evidence of reduction in blood
pressure, LDL cholesterol, and triglycer-
ides, leading to speculation as to potential
cardiovascular benefits, but, Leahy con-
tinued, “until we get outcome studies it’s
all up for discussion.”

A 26-week comparison of liraglutide
with exenatidein patients with starting
A1C 8.1–8.2% showed reductions of 1.1
and 0.8%, respectively, likely explained
by the greater fasting glucose reduc-
tion with liraglutide because of its lon-
ger duration of action, offsetting the
greater postprandial glucose lowering
with exenatide (29). The frequency of nau-
sea decreasedmore rapidlywith liraglutide.
Comparison of exenatide with exenatide
in a once-weekly preparation appears to
similarly show greater A1C and fasting
glucose reduction with the latter (30).
Leahy noted the great current interest in
coadministration of these drugs with in-
sulin. Exenatide and glargine have differ-
ent effects on glycemia, the latter more
acting on fasting, the former on postpran-
dial glucose (31). The combination of
these agents, then, may particularly im-
prove glycemic control. Another area of
interest is the use of the GLP-1 analog
agents in monotherapy. The use of high
doses of liraglutide in prediabetes has
shown weight loss and reversal of glucose
intolerance (32). Discussing the dipep-
tidyl peptidase-4 inhibitors, Leahy noted
that they “are less potent,” with the avail-
able agents rather similar, having glycemic
effect equivalent to that of sulfonylureas,
although causing less weight gain and
less hypoglycemia. Gastrointestinal side
effects do not occur with these agents,
and although there may be an increase
in headaches and upper respiratory
symptoms, of interest is the reduction in
cardiovascular events in the saxagliptin
registration trials. These are, Leahy con-
cluded, reasonable agents in the elderly,
in patients with renal insufficiency, and
in individuals needing initial combination
treatment. Leahy termed their combina-
tion with insulin “not stunning,” suggest-
ing that this is not an area in which these
agents should be used.

ANTIPSYCHOTIC
MEDICATIONS AND
DIABETES—DavidC.Henderson, Boston,
Massachusetts, pointed out that because

second-generation antipsychotic (SGA)
agents “are used everywhere” and to an
increasing degree, “it is important to un-
derstand” their medical risks. These are in
part related to weight gain, but they may
also directly increase insulin resistance,
increasing the likelihood of diabetes, dysli-
pidemia, and hypertension. Cardiovascular
disease is, he noted, the primary cause of
death in individuals with mental illness,
and “many of the risk factors are modifi-
able,” including lipids, diabetes, hyper-
tension, physical inactivity, smoking,
and poor access to medical care (33). In-
dividuals with mental illness are less likely
to be screened for dyslipidemia, hypergly-
cemia, and hypertension; less likely to
receive treatment for these factors; and
less likely to receive pharmacologic
treatment and interventions after cardio-
vascular events (34).

Henderson characterized tardive dys-
kinesia, the major side effect of the first-
generation antipsychotic agents, as being
quite uncomfortable but not associated
with increased mortality, while there is
concern that SGA agents side effects may
in fact increasemortality. The diagnosis of
schizophrenia itself appears to be associ-
ated with visceral adiposity (35,36), and
nearly half of schizophrenic patients have
metabolic syndrome (37), making this is
a high-risk group for such adverse drug
effects. Similar evidence of adverse meta-
bolic effects of SGA has been found in
children and adolescents (38). There is
extensive evidence that SGA agents, par-
ticularly clozapine and olanzapine, and to
a lesser extent risperidone and quetiapine
(39), are associated with increased likeli-
hood of diabetes (40) and with progressive
weight gain, although ziprasidone and flu-
phenazine appear to be weight neutral.
Furthermore, clozapine and olanzapine
are associated with reduced insulin sensi-
tivity in comparison with risperidone, even
in the absence of obesity (41). There has
been interest in the use of medications
to cause weight loss—including the anti-
depressants bupropion, fluoxetine, and
sertraline; the antiepileptic topiramate,
although its association with cognitive
impairment limits its use; and zonisamide,
metformin, and chromium. A study of
patients with new-onset schizophrenia
receiving olanzapine showed that adding
metformin attenuated weight gain (42),
although with some gastrointestinal side
effects (43), but “the best data,”Henderson
stated, “has been switching the patient off
the offending agent” (44,45), with diabetes
sometimes resolving after discontinuation
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of such drugs “even in the absence of
weight loss” and even on occasion in pa-
tients whose presenting manifestation of
diabetes is ketoacidosis. Ketoacidosis may
particularly be an issue because schizo-
phrenic patients fail to seek medical atten-
tion with early symptoms of illness so that
some patients presenting in this fashion
will be found to have markedly elevated
A1C levels, suggesting long-standing dis-
ease (46). He pointed out that a rapid in-
crease in triglyceride levels may presage the
glycemic abnormality, speculating that this
may be a marker of insulin resistance and
that development of diabetes is progressive
with continued use and is not always asso-
ciated with weight gain (47). Regular mon-
itoring of weight, waist circumference,
blood pressure, and fasting glucose and lip-
ids is important (48), but such testing is
carried out in no more than one-third of
patients (49), perhaps as a manifestation
of “clinical inertia” (50).

Acknowledgments—Z.T.B. has served on
speaker’s bureaus ofMerck,NovoNordisk, Lilly,
Amylin, Daiichi Sankyo, and GlaxoSmithKline;
has served on advisory panels for Medtronic,
Takeda,Merck, AtheroGenics, CVTherapeutics,
Daiichi Sankyo, BMS, and AstraZeneca; holds
stock in Abbott, Bard, Medtronic, Merck,
Millipore, Novartis, and Roche; and has served
as a consultant for Novartis, Dainippon
Sumitomo Pharma America, Forest Labora-
tories, and Nastech. No other potential con-
flicts of interest relevant to this article were
reported.

References
1. Doria A, Wojcik J, Xu R, et al. Interaction

between poor glycemic control and 9p21
locus on risk of coronary artery disease
in type 2 diabetes. JAMA 2008;300:2389–
2397

2. Sox HC, Greenfield S. Quality of care—
how good is good enough? JAMA 2010;
303:2403–2404

3. Galloro V. Hold onto ‘art of medicine’
IOM urges standards for clinical guide-
lines. Mod Healthc 2011;41:7–16

4. Greenfield S, Billimek J, Pellegrini F, et al.
Comorbidity affects the relationship be-
tween glycemic control and cardiovascu-
lar outcomes in diabetes: a cohort study.
Ann Intern Med 2009;151:854–860

5. Cushman WC, Evans GW, Byington RP,
et al.; ACCORD Study Group. Effects of
intensive blood-pressure control in type 2
diabetes mellitus. N Engl J Med 2010;362:
1575–1585

6. Patel A, MacMahon S, Chalmers J, et al.;
ADVANCE Collaborative Group. Effects of
a fixed combination of perindopril and

indapamide on macrovascular and micro-
vascular outcomes in patients with type 2
diabetes mellitus (the ADVANCE trial):
a randomised controlled trial. Lancet 2007;
370:829–840

7. Sacks FM, Svetkey LP, VollmerWM, et al.;
DASH-Sodium Collaborative Research
Group. Effects on blood pressure of re-
duced dietary sodium and the Dietary Ap-
proaches to Stop Hypertension (DASH)
diet. N Engl J Med 2001;344:3–10

8. Ginsberg HN, Elam MB, Lovato LC, et al.;
ACCORD Study Group. Effects of combi-
nation lipid therapy in type 2 diabetes mel-
litus. N Engl J Med 2010;362:1563–1574

9. Chew EY, AmbrosiusWT, Davis MD, et al.;
ACCORD Study Group; ACCORD Eye
Study Group. Effects of medical therapies
on retinopathy progression in type 2 dia-
betes. N Engl J Med 2010;363:233–244

10. U.S. Department of Health andHuman Serv-
ices. NIH stops clinical trial on combination
cholesterol treatment: lack of efficacy in re-
ducing cardiovascular events prompts deci-
sion [article online], 2011. Available from
http://www.nih.gov/news/health/may2011/
nhlbi-26.htm. Accessed 7 August 2011

11. Belch J, MacCuish A, Campbell I, et al.;
Prevention of Progression of Arterial Dis-
ease and Diabetes Study Group; Diabetes
Registry Group; Royal College of Physi-
cians Edinburgh. The Prevention of Pro-
gression of Arterial Disease and Diabetes
(POPADAD) trial: factorial randomised
placebo controlled trial of aspirin and anti-
oxidants in patients with diabetes and
asymptomatic peripheral arterial disease.
BMJ 2008;337:a1840

12. Ogawa H, Nakayama M, Morimoto T,
et al.; Japanese Primary Prevention of Ath-
erosclerosis With Aspirin for Diabetes
( JPAD) Trial Investigators. Low-dose aspi-
rin for primary prevention of atherosclerotic
events in patients with type 2 diabetes:
a randomized controlled trial. JAMA
2008;300:2134–2141

13. Tattersall RB, Gill GV. Unexplained deaths
of type 1 diabetic patients. Diabet Med
1991;8:49–58

14. Zoungas S, Patel A, Chalmers J, et al.;
ADVANCE Collaborative Group. Severe
hypoglycemia and risks of vascular events
and death. N Engl J Med 2010;363:1410–
1418

15. Robinson RT, Harris ND, Ireland RH, Lee S,
Newman C, Heller SR. Mechanisms of
abnormal cardiac repolarization during
insulin-induced hypoglycemia. Diabetes
2003;52:1469–1474

16. Jacobson AM, Musen G, Ryan CM, et al.;
Diabetes Control and Complications Trial/
Epidemiology of Diabetes Interventions
and Complications Study Research Group.
Long-term effect of diabetes and its treat-
ment on cognitive function. N Engl J Med
2007;356:1842–1852

17. Wright RJ, Frier BM, Deary IJ. Effects of
acute insulin-induced hypoglycemia on

spatial abilities in adults with type 1
diabetes. Diabetes Care 2009;32:1503–
1506

18. Jauch-Chara K, Hallschmid M, Gais S,
et al. Hypoglycemia during sleep impairs
consolidation of declarative memory in
type 1 diabetic and healthy humans. Di-
abetes Care 2007;30:2040–2045

19. Gonder-Frederick LA, Zrebiec JF, Bauchowitz
AU, et al. Cognitive function is disrupted
by both hypo- and hyperglycemia in
school-aged children with type 1 diabetes:
a field study. Diabetes Care 2009;32:
1001–1006

20. Whitmer RA, Karter AJ, Yaffe K,
Quesenberry CP Jr, Selby JV. Hypogly-
cemic episodes and risk of dementia in
older patients with type 2 diabetes melli-
tus. JAMA 2009;301:1565–1572

21. Bree AJ, Puente EC, Daphna-Iken D,
Fisher SJ. Diabetes increases brain dam-
age caused by severe hypoglycemia. Am
J Physiol Endocrinol Metab 2009;297:
E194–E201

22. Nathan DM, Buse JB, Davidson MB, et al.
Management of hyperglycemia in type 2
diabetes: a consensus algorithm for the
initiation and adjustment of therapy: up-
date regarding thiazolidinediones: a con-
sensus statement from the American
Diabetes Association and the European
Association for the Study of Diabetes. Dia-
betes Care 2008;31:173–175

23. Rodbard HW, Jellinger PS, Davidson JA,
et al. Statement by an American Associa-
tion of Clinical Endocrinologists/American
College of Endocrinology consensus panel
on type 2 diabetes mellitus: an algorithm
for glycemic control. Endocr Pract 2009;
15:540–559

24. Nauck MA, Kleine N, Orskov C, Holst JJ,
Willms B, Creutzfeldt W. Normalization
of fasting hyperglycaemia by exogenous
glucagon-like peptide 1 (7-36 amide) in
type 2 (non-insulin-dependent) diabetic
patients. Diabetologia 1993;36:741–744

25. Zander M, Madsbad S, Madsen JL, Holst JJ.
Effect of 6-week course of glucagon-like
peptide 1 on glycaemic control, insulin
sensitivity, and beta-cell function in type 2
diabetes: a parallel-group study. Lancet
2002;359:824–830

26. Monami M, Marchionni N, Mannucci E.
Glucagon-like peptide-1 receptor agonists
in type 2 diabetes: a meta-analysis of ran-
domized clinical trials. Eur J Endocrinol
2009;160:909–917

27. Dore DD, Seeger JD, Arnold Chan K. Use
of a claims-based active drug safety sur-
veillance system to assess the risk of acute
pancreatitis with exenatide or sitagliptin
compared to metformin or glyburide. Curr
Med Res Opin 2009;25:1019–1027

28. Elashoff M, Matveyenko AV, Gier B,
Elashoff R, Butler PC. Pancreatitis, pancreatic,
and thyroid cancer with glucagon-like
Peptide-1-based therapies. Gastroenter-
ology 2011;141:150–156

e168 DIABETES CARE, VOLUME 34, NOVEMBER 2011 care.diabetesjournals.org

Perspectives on the News

http://www.nih.gov/news/health/may2011/nhlbi-26.htm
http://www.nih.gov/news/health/may2011/nhlbi-26.htm


29. Buse JB, Rosenstock J, Sesti G, et al.;
LEAD-6 Study Group. Liraglutide once
a day versus exenatide twice a day for
type 2 diabetes: a 26-week randomised,
parallel-group, multinational, open-label
trial (LEAD-6). Lancet 2009;374:39–47

30. Drucker DJ, Buse JB, Taylor K, et al.;
DURATION-1 Study Group. Exenatide
once weekly versus twice daily for the
treatment of type 2 diabetes: a randomised,
open-label, non-inferiority study. Lancet
2008;372:1240–1250

31. Heine RJ, Van Gaal LF, Johns D, Mihm MJ,
Widel MH, Brodows RG; GWAA Study
Group. Exenatide versus insulin glargine
in patients with suboptimally controlled
type 2 diabetes: a randomized trial. Ann
Intern Med 2005;143:559–569

32. Astrup A, Rössner S, Van Gaal L, et al.;
NN8022-1807 Study Group. Effects of
liraglutide in the treatment of obesity:
a randomised, double-blind, placebo-
controlled study. Lancet 2009;374:1606–
1616

33. Newcomer JW, Hennekens CH. Severe
mental illness and risk of cardiovascular
disease. JAMA 2007;298:1794–1796

34. Druss BG, Bradford WD, Rosenheck RA,
Radford MJ, Krumholz HM. Quality of
medical care and excess mortality in older
patients with mental disorders. Arch Gen
Psychiatry 2001;58:565–572

35. Thakore JH, Mann JN, Vlahos I, Martin A,
Reznek R. Increased visceral fat distribu-
tion in drug-naive and drug-free patients
with schizophrenia. Int J Obes Relat Metab
Disord 2002;26:137–141

36. Zhang ZJ, Yao ZJ, LiuW, Fang Q, Reynolds
GP. Effects of antipsychotics on fat de-
position and changes in leptin and insu-
lin levels. Magnetic resonance imaging
study of previously untreated people with
schizophrenia. Br J Psychiatry 2004;184:
58–62

37. McEvoy JP, Meyer JM, Goff DC, et al.
Prevalence of the metabolic syndrome in
patients with schizophrenia: baseline re-
sults from the Clinical Antipsychotic Trials
of Intervention Effectiveness (CATIE)
schizophrenia trial and comparison with
national estimates from NHANES III.
Schizophr Res 2005;80:19–32

38. Morrato EH, Nicol GE, Maahs D, et al.
Metabolic screening in children receiving
antipsychotic drug treatment. Arch Pediatr
Adolesc Med 2010;164:344–351

39. McEvoy JP, Lieberman JA, Perkins DO,
et al. Efficacy and tolerability of olanzapine,
quetiapine, and risperidone in the treat-
ment of early psychosis: a randomized,
double-blind 52-week comparison. Am J
Psychiatry 2007;164:1050–1060

40. Lieberman JA, Stroup TS, McEvoy JP,
et al.; Clinical Antipsychotic Trials of In-
tervention Effectiveness (CATIE) Inves-
tigators. Effectiveness of antipsychotic
drugs in patients with chronic schizophre-
nia. N Engl J Med 2005;353:1209–1223

41. Henderson DC, Cagliero E, Copeland PM,
et al. Glucose metabolism in patients with
schizophrenia treated with atypical anti-
psychotic agents: a frequently sampled
intravenous glucose tolerance test and min-
imal model analysis. Arch Gen Psychiatry
2005;62:19–28

42. Wu RR, Zhao JP, Guo XF, et al. Metformin
addition attenuates olanzapine-induced
weight gain in drug-naïve first-episode
schizophrenia patients: a double-blind,
placebo-controlled study. Am J Psychiatry
2008;165:352–358

43. Klein DJ, Cottingham EM, Sorter M,
Barton BA, Morrison JA. A randomized,
double-blind, placebo-controlled trial of
metformin treatment of weight gain asso-
ciated with initiation of atypical antipsy-
chotic therapy in children and adolescents.
Am J Psychiatry 2006;163:2072–2079

44. Newcomer JW, Campos JA, Marcus RN,
et al. A multicenter, randomized, double-
blind study of the effects of aripiprazole in
overweight subjects with schizophrenia
or schizoaffective disorder switched from
olanzapine. J Clin Psychiatry 2008;69:
1046–1056

45. Rosenheck RA, Davis S, Covell N, et al.
Does switching to a new antipsychotic
improve outcomes? Data from the CATIE
Trial. Schizophr Res 2009;107:22–29

46. Henderson DC, Cagliero E, Copeland PM,
et al. Elevated hemoglobin A1c as a pos-
sible indicator of diabetes mellitus and
diabetic ketoacidosis in schizophre-
nia patients receiving atypical anti-
psychotics. J Clin Psychiatry 2007;68:
533–541

47. Henderson DC, Cagliero E, Gray C, et al.
Clozapine, diabetes mellitus, weight gain,
and lipid abnormalities: a five-year natu-
ralistic study. Am J Psychiatry 2000;157:
975–981

48. American Diabetes Association; American
Psychiatric Association; American Associ-
ation of Clinical Endocrinologists; North
American Association for the Study of
Obesity. Consensus development con-
ference on antipsychotic drugs and obe-
sity and diabetes. Diabetes Care 2004;27:
596–601

49. Morrato EH, Druss B, Hartung DM, et al.
Metabolic testing rates in 3 state Medic-
aid programs after FDA warnings and
ADA/APA recommendations for second-
generation antipsychotic drugs. Arch Gen
Psychiatry 2010;67:17–24

50. Phillips LS, Ziemer DC, Doyle JP, et al. An
endocrinologist-supported intervention
aimed at providers improves diabetesman-
agement in a primary care site: Improving
Primary Care of African Americans with
Diabetes (IPCAAD) 7. Diabetes Care 2005;
28:2352–2360

care.diabetesjournals.org DIABETES CARE, VOLUME 34, NOVEMBER 2011 e169

Bloomgarden


