
ABSTRACT: The American Diabetes Asso-
ciation now recommends hemoglobin A1c 
(HbA1c) as an additional criterion for the 
diagnosis of diabetes and prediabetes. 
The test should be done using a method 
certified by the National Glycohemoglo-
bin Standardization Program. Patients 
with HbA1c levels of 6.5% or higher are 
considered diabetic. Prediabetes or in-
creased risk of diabetes is diagnosed at 
levels of 5.7% to 6.4%. For prediabetes 
levels, inform such patients of their ele-
vated risk, and counsel them about life-
style modification; also consider the use 
of metformin. For patients with recently 
diagnosed diabetes (HbA1c level of 6.5% 
or higher), aggressive treatment (HbA1c 
goal of as close to 6.0% as possible) 
will lower cardiovascular risk in addition 
to significantly reducing the risk of reti-
nopathy, neuropathy, and nephropathy. If 
a patient has had diabetes for 10 to 15 
years, is older, and also has a history of 
significant cardiovascular events, less  
aggressive treatment is indicated (with 
an HbA1c goal of 7.0% or higher).
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Recent guidelines from the Ameri-
can Diabetes Association (ADA) rec-
ommend hemoglobin A1c (HbA1c) as 
an additional standard for the diag-
nosis of diabetes and prediabetes.1 
The guidelines include the results of 
recent studies that question the 
value of aggressive treatment to at-
tain HbA1c goals. The American As-

sociation of Clinical Endocrinolo-
gists’ (AACE) recent publication of 
Medical Guidelines for Clinical Prac-
tice for Developing a Diabetes Mel-
litus Comprehensive Care Plan 
agrees with the ADA position on di-
agnosis of diabetes but not with the 
position on prediabetes.2

Following the release of these 
guidelines, additional studies have 
been published that raise questions 
about blood pressure and lipid goals 
in patients with diabetes. A recent 
newsletter for diabetes professionals 
stated, “Key results from a landmark 
federal study are in and the results 
are disappointing for diabetes pa-
tients: adding drugs to drive blood 
pressure and blood-fats lower than 
current targets did not prevent heart 
problems, and in some cases caused 
harmful side effects.”3 In this article, 
I discuss these recent publications 
and offer some suggestions to help 
you sort through the data and make 
informed decisions in your daily 
practice.

DIAGNOSIS OF DIABETES
In January 2010 and again in 

January of 2011, the ADA published 
guidelines that recommend mea-
surement of HbA1c as an option for 
making the diagnosis of diabetes.1 
This set aside the previous recom-
mendation that only blood glucose 
levels be used for diagnosis. The fol-
lowing is a list of the various options 
and values the ADA recommends for 
the diagnosis of diabetes:
•HbA1c of 6.5% or higher.
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•Fasting plasma glucose of 126 mg/
dL or higher.
•2-Hour post glucose load plasma 
glucose of 200 mg/dL or higher.
•Random plasma glucose of 200 
mg/dL or higher with symptoms of 
hyperglycemia.

Previous ADA recommenda-
tions have not recommended mea-
surement of HbA1c for the diagnosis 
of diabetes because of the lack of 
standardization of the assay. Be-
cause HbA1c assays are now highly 
standardized, their results can be 
uniformly applied. The International 
Expert Committee, after extensive 
review of the evidence, recom-
mends the use of the HbA1c test to 
diagnose diabetes, with a threshold 
of 6.5%.4 The ADA now supports 
that recommendation. The diagnos-
tic HbA1c cut point of 6.5% is associ-
ated with increased prevalence of 
retinopathy. The test should be per-
formed using a method that is certi-
fied by the National Glycohemoglo-
bin Standardizat ion Program 
(NGSP). As of January 2011, point-
of-care HbA1c assays were not con-
sidered sufficiently accurate for di-
agnostic purposes.

In 2011 the AACE published 
guidelines agreeing that HbA1c 
should be considered as an addition-
al criterion for the diagnosis of dia-
betes.2 The AACE also added that if 
blood glucose levels are normal, the 
HbA1c should be repeated. The 
AACE guidelines also included these 
other recommendations:
•Traditional glucose criteria should 
be used for diagnosis when feasible.
•HbA1c is not recommended for the 
diagnosis of type 1 diabetes or the 
diagnosis of gestational diabetes.
•Only standardized, validated as-
says should be used for HbA1c mea-
surement.
•The HbA1c value may be mislead-
ing in any condition associated with 
hemolysis, anemia, and severe he-
patic or renal disease.

For patients who have condi-
tions associated with normal red cell 
turnover, such as sickle cell trait, an 
HbA1c assay without interference 
from abnormal hemoglobin should 
be used (a list is available at www.
ngsp.org/prog/index3.html). If a pa-
tient has an anemia associated with 
abnormal red cell turnover (hemoly-
sis and iron deficiency), the diagno-
sis of diabetes should depend on glu-
cose levels.

The use of HbA1c for the diag-
nosis of diabetes has several advan-
tages. It does not require fasting or 
special preparation, and it can be ob-
tained at any time. Blood glucose 
levels vary from day to day, but the 
HbA1c level is more stable. Some au-
thors believe that HbA1c measure-
ment will identify fewer patients than 
a fasting or 2-hour post-load glucose 
measurement, but the convenience 
of obtaining an HbA1c value may ac-
tually increase early identification.

My recommendations. Use 
HbA1c for the diagnosis of diabetes. 
Be sure the laboratory or instrument 
you use is certified by the NGSP. In 
patients who may have sickle cell 
trait, an HbA1c assay without inter-
ference from abnormal hemoglobins 
should be used (an updated list is 
available at www.ngsp.org/interf.
asp). Repeat the HbA1c if the blood 
glucose levels are normal. Never 
allow one value to make the diagno-
sis. If the patient has iron deficiency 
anemia, hemolysis, or anemia of 
chronic disease, use glucose levels 
to make the diagnosis.

DIAGNOSIS OF  
PREDIABETES

Since 1997, the ADA has recog-
nized the existence of intermediate 
levels of glucose elevation that are out 
of the range of normal but have not 
yet reached diagnostic levels for dia-
betes. These intermediate levels are 
defined as impaired fasting glucose 
(IFG), 100 mg/dL to 125 mg/dL, and 

impaired glucose tolerance (IGT), 
2-hour post-load values of 140 mg/dL 
to 199 mg/dL. Persons with these lev-
els are considered at high risk for dia-
betes (prediabetic). These persons 
are also at risk for cardiovascular dis-
ease (CVD), and some may already 
have early signs of retinopathy, ne-
phropathy, and neuropathy. Hyperten-
sion, elevated triglyceride levels, 
lower high-density lipoprotein (HDL) 
levels, and abdominal obesity are 
often present in this group. The new 
ADA guidelines now recommend 
HbA1c levels of 5.7% to 6.4% for the di-
agnosis of prediabetes.

In contrast, the new AACE 
guidelines do not support the use of 
HbA1c alone to identify patients who 
have prediabetes or who are at high 
risk for diabetes. Although they do 
state that an HbA1c value of 5.5% to 
6.4% can be used as a screening test, 
it should be followed by measure-
ment of a fasting glucose level or a 
post–glucose load glucose level to 
confirm the diagnosis.

The International Expert Com-
mittee did not formally identify 
HbA1c as a tool for the diagnosis of 
prediabetes, but it emphasized that 
patients with HbA1c levels of 6.0% to 
6.5% are at very high risk for diabe-
tes.4 Other studies indicate that per-
sons with HbA1c levels in this range 
are 10 times more likely to develop 
diabetes.5,6 These studies also point 
out that some patients who are at 
risk are not always identified at these 
levels and that levels of 5.5% to 6.0% 
indicate increased risk.

Most of the enthusiasm for iden-
tifying patients at risk for diabetes re-
sults from the Diabetes Prevention 
Program (DPP).7 This study demon-
strated a significant delay in the onset 
of diabetes with lifestyle changes or 
pharmacological therapy in patients 
with a mean HbA1c value of 5.9%.

My recommendations. For pa-
tients whom you believe are at risk 
for diabetes, obtain an HbA1c level 
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and, if desired, add a fasting blood 
glucose level as well. If the HbA1c 
level is 5.7% to 6.4%, inform the pa-
tient of the increased risk of diabetes 
and all of its complications. Counsel 
the patient about strategies for 
weight loss and increased physical 
activity. Consider the use of metfor-
min as an adjunct to the lifestyle 
changes.

TREATMENT GOALS FOR 
GLYCOHEMOGLOBIN

Recent studies have challenged 
the ADA treatment goals for HbA1c. 
It has long been believed that the in-
cidence of CVD would decrease with 
lower HbA1c levels. Two landmark 
studies, the Diabetes Control and 
Complications Trial/Epidemiology 
of Diabetes Interventions and Com-
plications (DCCT/EDIC)8 and the 
United Kingdom Prospective Diabe-
tes Study (UKPDS),9 provide excel-
lent evidence that lowering HbA1c 
levels to 7% or less reduces the inci-
dence of CVD. Both of these studies 
were done with patients who were 
recently diagnosed with diabetes. 

In the DCCT/EDIC, patients 
with type 1 diabetes were followed 
up for an average of 17 years. The 
patients in the intensive therapy 
group had a 42% reduction in risk of 
any cardiovascular event even after 
intensive therapy was stopped. The 
researchers concluded that the ini-
tial 6.5 years of intensive treatment 
created a “metabolic memory” that 
provided protection against CVD.

In the UKPDS, patients with 
newly diagnosed type 2 diabetes 
were followed up for 10 years. They 
experienced statistically significant 
reductions (15% to 33%) in the risk of 
myocardial infarction. The investiga-
tors dubbed the protection of early 
intensive therapy the “legacy effect.”

In 2008 two studies, Action to 
Control Cardiovascular Risk in Dia-
betes (ACCORD)10 and Action in Di-
abetes and Vascular Disease: Preter-

ax and Diamicron MR Controlled 
Evaluation (ADVANCE),11 were pub-
lished that contradicted the results 
of trials that showed that lowering 
HbA1c had a cardiovascular protec-
tive effect. The ACCORD study was 
stopped early because reducing 
HbA1c to near normal levels seemed 
to increase mor tality. The AD-
VANCE investigators concluded that 
lower to near-normal blood glucose 
levels did not reduce cardiovascular 
events.

In January 2009 the Veterans 
Affairs Diabetes Trial (VADT) was 
published.12 This study found that 
intensive therapy in patients with 
poorly controlled type 2 diabetes had 
no significant effect on the rates of 
major cardiovascular events.

At the annual ADA meeting in 
June 2009, the lead authors of the 
ACCORD and VADT studies con-
cluded that intensive glycemic con-
trol does not account for the increase 
in cardiovascular deaths.13 Rapid 
changes in blood glucose levels, 
older age, and co-morbidities ac-
counted for the increased cardiovas-
cular mortality in patients who re-
ceived intensive treatment. In the 
ACCORD trial, a decline in HbA1c 
was associated with a lower risk of 
death. “Patients with the lowest A1c 
levels had the lowest risk. The ex-
cess mortality risk was in those pa-
tients who failed to achieve and sus-
tain A1c levels between 6% and 7%.”10

In May 2009 a meta-analysis 
was published that reviewed 5 pro-
spective, randomized, controlled tri-
als (33,040 patients) to assess the 
effect of an intensive glucose-lower-
ing regimen on death and cardiovas-
cular outcomes compared with a 
standard regimen.14 The meta-analy-
sis included the UKPDS, ACCORD, 
ADVANCE, and VADT studies. The 
authors concluded, “Intensive com-
pared with standard glycemic con-
trol significantly reduces coronary 
events without an increased risk of 

death. However, the optimum mech-
anism, speed, and extent of A1c re-
duction might be different in differ-
ing populations.”14

Weighing the evidence. Before 
making a clinical decision on the 
basis of these trials, consider that 
the patients in the UKPDS trials had 
newly diagnosed diabetes; moreover, 
they were younger and only 7.5% had 
a history of CVD. In the ACCORD 
and ADVANCE trials, 33% of partici-
pants had a history of CVD; they 
were 8 to 10 years older than the pa-
tients in UKPDS, and they had been 
treated for diabetes for 8 to 10 years. 
The populations were different, and 
decisions need to be made with 
these facts in mind.

My recommendations. Treat-
ment decisions should be individual-
ized. For patients with recently diag-
nosed diabetes, aggressive treat-
ment (HbA1c goal of as close to 6.0% 
as possible) will lower cardiovascu-
lar risk in addition to significantly 
reducing the risk of retinopathy, neu-
ropathy, and nephropathy. If a pa-
tient has had diabetes for 10 to 15 
years, is older, has difficulty in sens-
ing hypoglycemia, and also has a his-
tory of significant cardiovascular 
events, less aggressive treatment is 
indicated (HbA1c goal of 7.0% to 7.5%). 
It is also important not to reduce 
HbA1c rapidly with medications, es-
pecially insulin. Gradual lowering 
over 6 months to a year is advised. 
Patients’ resources and ability to 
cope should also influence decision 
making. Patients with good support 
systems, self-confidence, and motiva-
tion are more likely to be able to un-
derstand and adapt to an aggressive 
treatment plan.15

VALUE OF EARLY 
AGGRESSIVE TREATMENT

The day a patient receives a di-
agnosis of type 2 diabetes, he or she 
has been living with significant meta-
bolic abnormalities for 10 to 12 
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years. Increasing resistance to the 
effects of insulin in muscle, the liver, 
and adipose tissue starts the pro-
cess. The pancreas responds by se-
creting more insulin. Eventually, the 
beta cell is unable to secrete suffi-
cient insulin to overcome the hyper-
glycemia of insulin resistance, and 
hyperglycemia appears. In other 
words, the pancreas is beginning to 
“burn out.”

At the time of diagnosis, beta 
cell function may be decreased by 
up to 50% and beta cell mass is lost 
as a result of cell apoptosis.16 The 
apoptosis is secondary to glucotox-

icity, lipotoxicity, and inflammatory 
cytokines.17 Glucotoxicity results 
from elevated levels of glucose for a 
prolonged period, and lipotoxicity  
is caused by elevated free fatty acids 
(eg, triglycerides). Both are toxic to 
the beta cell. Insulin drives free fatty 
acids into the fat cell; insulin resis-
tance decreases that movement, re-
sulting in elevations of plasma free 
fatty acids and triglycerides. Uncon-
trolled diabetes is associated with  
an increased secretion of inflamma-
tory cytokines from adipose tissue. 
This causes further toxicity to the 
beta cell.

In addition to lifestyle changes, 
several drugs may aid in preserving 
beta cell function. Animal studies 
conducted with thiazolidinedio-
nes18,19 and glucagon-like peptide-1 
agonists20 indicate that they contrib-
ute to prolonged beta cell survival.

LIPID AND BLOOD  
PRESSURE GOALS

The ACCORD trial included a 
lipid arm and a blood pressure (BP) 
arm.21,22 Both arms produced sur-
prising results. The lipid arm com-
pared the combination of fenofibrate 
and simvastatin, to simvastatin alone. 
Although the addition of fenofibrate 
decreased triglycerides and in-
creased HDL-cholesterol levels, no 
reduction in cardiovascular events 
occurred in the majority of patients 
with type 2 diabetes who were at 
high risk for CVD. Although statins 
are effective in patients with type 2 
diabetes, residual risk remains, espe-
cially in patients with elevated tri-
glycerides and lower HDL-cholester-
ol levels. Other studies that attempt 
to show a decrease in cardiovascular 
events with fibrate therapy have pro-
duced mixed results.

My recommendations. Contin-
ue to use statins in patients with dia-
betes. If triglycerides are elevated 
and/or the HDL-cholesterol level is 
low, consider niacin. If triglycerides 
remain over 500 mg/dL, add fibrates 
and fish oil to decrease the risk of 
pancreatitis.

In the ACCORD BP arm, pa-
tients with type 2 diabetes who were 
at high risk for CVD were compared 
at two systolic BP targets (140 mm 
Hg and 120 mm Hg). Reaching the 
target of 120 mm Hg did not reduce 
the rate of fatal and nonfatal major 
cardiovascular events; however, 
there was a decreased occurrence of 
stroke. The interpretation of the AC-
CORD BP results is complicated by 
the fact that the event rate observed 
in the standard-therapy group was 

CLINICAL HIGHLIGHTS
q Use hemoglobin A1c (HbA1c) done by a certified laboratory for the 
diagnosis of diabetes. Repeat the HbA1c if the blood glucose values were 
normal. Point of care HbA1c machines are helpful for following up patients 
with diabetes. Be sure the laboratory or instrument used is certified by 
the National Glycohemoglobin Standardization Program (NGSP).

q Patients’ resources and ability to cope should also influence decision 
making. Patients with good support systems, self-confidence, and motiva-
tion are more likely to be able to adapt to an aggressive treatment plan.

q For patients whom you believe are at risk for diabetes, obtain an 
HbA1c level and a blood glucose level as well. If the HbA1c level is 5.7% 
to 6.4%, or the blood glucose value is abnormal, inform the patient of the 
increased risk of diabetes and its complications.

q For patients with recently diagnosed diabetes, aggressive treatment 
(HbA1c goal of as close to 6.0% as possible) will lower cardiovascular risk 
in addition to significantly reducing the risk of retinopathy, neuropathy, 
and nephropathy.

q If a patient has had diabetes for 10 to 15 years, is older, has difficulty 
in sensing hypoglycemia, and also has a history of significant cardio-
vascular events, less aggressive treatment is indicated (HbA1c goal of 
7.0% to 7.5%). It is also important not to reduce HbA1c rapidly with medi-
cations, especially insulin. Gradual lowering over 6 months to a year is 
advised.

q Continue to use statins in patients with diabetes. If triglycerides are 
elevated and/or the HDL-cholesterol level is low, consider niacin. If 
triglycerides remain over 500 mg/dL, add fibrates and fish oil to 
decrease the risk of pancreatitis

q It is still reasonable to attempt to achieve a goal of 130/80 mm Hg in 
all patients with diabetes. As always, we need to monitor our older 
patients for undesirable side effects.
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almost 50% lower than the expected 
rate. This result may have been a 
consequence of the frequent use of 
statins and of inclusion criteria that 
directed participants with dyslipid-
emia into the ACCORD lipid trial, 
leaving participants who were at 
lower risk in the BP trial. Additional 
methodological problems with the 
ACCORD BP trial make it difficult to 
generalize the results.

My recommendations. It is still 
reasonable to attempt to achieve a 
goal of 130/80 mm Hg in all patients 
with diabetes. A sufficient number of 
other good studies support the value 
of this goal. As always, we need to 
monitor our older patients for unde-
sirable side effects. n

REFERENCES:
1. American Diabetes Association. Standards of 
medical care in diabetes. Diabetes Care. 2011;34:
S11-S61.
2. American Association of Clinical Endocrinolo-
gists. Medical guidelines for clinical practice for  
developing a diabetes mellitus comprehensive care 
plan. Endocrine Practice. 2011;17(suppl 2):1-53.
3. Diabetes in Control: An Online Newsletter for 
Health Professionals. Available at www.diabetesin-
control.com. Accessed March 10, 2011.
4. International Expert Committee. International 
Expert Committee report on the role of the A1c 
assay in the diagnosis of diabetes. Diabetes Care. 
2009;32:1327-1334.
5. Edelman D, Olsen MK, Dudley TK, et al. Utility 
of hemoglobin A1c in predicting diabetes risk. 
J Gen Intern Med. 2004;19:1175-1180.
6. KK, Hayashi T, Harita N, et al. Combined mea-
surement of fasting plasma glucose and A1c is effec-
tive for the prediction of type 2 diabetes: the Kansai 
Healthcare Study. Diabetes Care. 2009;32:644-646.
7. Knowler WC, Barrett-Connor E, Fowler SE, et al, 
Diabetes Prevention Program Research Group.  
Reduction in the incidence of type 2 diabetes with 
lifestyle intervention or metformin. N Engl J Med. 
2002;346:393-403.
8. Nathan DM, Cleary PA, Backlund JY, et al; 
Diabetes Control and Complications Trial/Epidemi-
ology of Diabetes Interventions and Complications 
(DCCT/EDIC) Study Research Group. Intensive  
diabetes treatment and cardiovascular disease in  
patients with type 1 diabetes. N Engl J Med. 
2005;353:2643-2653.
9. Holman RR, Paul SK, Bethel MA, et al. 10-Year 
follow-up of intensive glucose control in type 2  
diabetes. N Engl J Med. 2008;359:1577-1589.
10. Action to Control Cardiovascular Risk in 
Diabetes Study Group, Gerstein HC, Miller ME, et al. 
Effects of intensive glucose lowering in type 2  
diabetes. N Engl J Med. 2008;358:2545-2559.
11. ADVANCE Collaborative Group, Patel A, 
MacMahon S, et al. Intensive blood glucose control 
and vascular outcomes in patients with type 2 diabe-
tes. N Engl J Med. 2008;358:2560-2572.
12. Duckworth W, Abraira C, Moritz T, et al; VADT 
Investigators. Glucose control and vascular compli-

cations in veterans with type 2 diabetes. N Engl J 
Med. 2009;360:129-139.
13. Riddle MC, Duckworth WC. New analysis 
from ACCORD and VADT. American Diabetes  
Association 2009 Scientific Sessions; June 9, 2009; 
New Orleans.
14. Ray KK, Seshasai SR, Wijesuriya S, et al. Effect 
of intensive control of glucose on cardiovascular 
outcomes and death in patients with diabetes melli-
tus: a meta-analysis of randomized controlled trials. 
Lancet. 2009;373:1765-1772.
15. Ismail-Beigi F, Moghissi E, Tiktin M, et al. 
Individualizing glycemic targets in type 2 diabetes 
mellitus: implications of recent clinical trials. Ann 
Intern Med. 2011;154:554-559.
16. Ramlo-Halsted BA, Edelman SV. The natural 
history of type 2 diabetes. Implications for clinical 
practice. Prim Care. 1999;26:771-789.
17. Wajchenberg BL. Beta-cell failure in diabetes 
and preservation by clinical treatment. Endocr Rev. 
2007;28:187-218.
18. Miyazaki Y, Mahankali A, Matsuda M, et al. 
Improved glycemic control and enhanced insulin 
sensitivity in type 2 diabetic subjects treated with  
pioglitazone. Diabetes Care. 2001;24:710-719.
19. Miyazaki Y, Glass L, Triplitt C, et al. Effect of 
rosiglitazone on glucose and non-esterified fatty 
acid metabolism in type II diabetic patients.  
Diabetologia. 2001;44:2210-2219.
20. Bunck MC, Diamant M, Cornér A, et al. 
One-year treatment with exenatide improves beta-
cell function, compared with insulin glargine,  
in metformin-treated type 2 diabetic patients: a ran-
domized, a randomized, controlled trial. Diabetes 
Care. 2009;32:762-768.
21. The ACCORD Study Group. Effects of combi-
nation lipid therapy in type 2 diabetes mellitus.  
N Engl J Med. 2010;362:1563-1574.
22. The ACCORD Study Group. Effects of inten-
sive blood-pressure control in type 2 diabetes melli-
tus. N Engl J Med. 2010;362:1575-1585


