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Expanded ABCs of Diabetes
Samuel L. Abbate, MD, CDE

Each year, the American Diabetes
Association (ADA) publishes
clinical practice recommenda-

tions that include standards of care for
patients with diabetes mellitus.1 A clear,
simple message about comprehensive
care has been difficult to develop
because of the large number of tasks
involved in fulfilling these standards of
care. Providers and patients have strug-
gled to remember the elements of appro-
priate care, the frequency at which tests
and evaluations should be conducted,
and the goals for each of the clinical
standards.

The elements of comprehensive care
can be remembered using an extended
version of the “ABCs of Diabetes” pre-
sented below and summarized in Table
1. A summary of the recommendations
for adults with diabetes is given in Table
2. Recommendations on achieving the
clinical goals are detailed in the stan-
dards of care as well as in the various
position statements and technical
reviews of the ADA.

A: A1C 
The letter “A” stands for the hemoglobin
A1c (A1C) blood test and reminds
patients and providers of the importance
of blood glucose control in preventing
the complications of diabetes. Each 1%
decrease in A1C translates into a
35–40% decrease in the frequency of
microvascular complications.

Standard. The A1C blood test pro-
vides a measure of a patient’s average
glucose control over the preceding 2–3
months and, thus, overall treatment effi-
cacy.2 Glycemic control is best judged
by the combination of the patient’s self-

monitoring of blood glucose (SMBG)
results and current A1C result.

Frequency. Perform the A1C test at
least two times a year for patients who
are meeting treatment goals and who
have stable glycemic control and quar-
terly for patients whose therapy has
changed or who are not meeting
glycemic goals. For any individual
patient, the frequency of A1C testing
should be dependent on the clinical situ-
ation, the treatment regimen used, and
the judgment of the clinician.

Goal. Blood glucose should be man-
aged to achieve normal or near-normal
glucose levels with an A1C goal of <7%.
There is no A1C threshold below which
further lowering does not reduce the risk
of complications. However, the absolute
risks and benefits of lower targets are
unknown. Less stringent treatment goals
may be appropriate for patients with a
history of severe hypoglycemia, patients
with limited life expectancies, very
young children or older adults, and indi-
viduals with comorbid conditions. The
correlation between the A1C result and

the average plasma glucose level is given
in Table 3. 

B: Blood Pressure/Microalbumin 
The letter “B” reminds patients and
providers of the importance of blood
pressure control in preventing both
microvascular and macrovascular com-
plications. This letter also reminds us of
the importance of urine microalbumin
as an indicator of diabetic nephropathy
and cardiovascular disease (CVD).
Diminishing or eliminating microalbu-
minuria is a goal of antihypertensive
therapy.

Blood pressure
Standard. Measuring blood pressure is
an essential element of each encounter
with a patient with diabetes. Hyper-
tension (blood pressure ≥140/90
mmHg) is a common comorbidity of
diabetes, affecting 20–60% of people
with diabetes, depending on age, obesi-
ty, and ethnicity. Hypertension is also a
major risk factor for CVD and
microvascular complications such as
retinopathy and nephropathy. Random-
ized clinical trials have demonstrated
the incontrovertible benefit of lowering
blood pressure to <140 mmHg systolic
and <80 mmHg diastolic in people
with diabetes.3,4 Epidemiological analy-
ses show that blood pressures >120/80
mmHg are associated with increased
cardiovascular event rates and mortali-
ty in people with diabetes.5

Frequency. Blood pressure should
be measured at every routine diabetes
visit. Patients found to have systolic
blood pressure ≥130 mmHg or diastolic
blood pressure ≥80 mmHg should have

Table 1. Expanded ABCs of
Diabetes

Letter Standard of Care
A A1C
B Blood pressure/microalbumin
C Cholesterol/aspirin
D Diabetes education
E Eye examinations
F Foot examinations
G Glucose monitoring
H Health maintenance
I Indications for specialty care
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well-established marker of increased
CVD.7

Frequency. Perform an annual test
for the presence of microalbumin in type
1 diabetic patients with a diabetes dura-
tion of ≥5 years and in all type 2 diabetic
patients starting at diagnosis. Although
screening for microalbuminuria can be
performed by several methods, the
analysis of a spot sample for the albu-
min-to-creatinine ratio is strongly
encouraged.8 At least two of three tests
measured within a 6-month period
should show elevated levels before a
patient is designated as having microal-
buminuria.

The role of annual microalbuminuria
assessment is less clear after diagnosis of
microalbuminuria and institution of
angiotensin-converting enzyme (ACE)
inhibitor or angiotensin receptor blocker
(ARB) therapy and blood pressure con-

blood pressure confirmed on a separate
day to establish a diagnosis of hyperten-
sion.

Goal. Patients with diabetes should
be treated to a systolic blood pressure
<130 mmHg and a diastolic blood pres-
sure <80 mmHg if it can be safely
achieved. Providers are directed to the
ADA’s 2003 standards of care1 and posi-
tion statement on the treatment of hyper-
tension6 for a complete discussion of the
management of hypertension in adults
with diabetes. 

Urine microalbumin
Standard. Microalbuminuria (persistent
albuminuria in the range of 30–299
mg/24 hours) has been shown to be the
earliest stage of diabetic nephropathy
in type 1 diabetes and a marker for
development of nephropathy in type 2
diabetes. Microalbuminuria is also a

trol. Many experts, however, recommend
continued surveillance to assess both
response to therapy and progression of
disease.

Goal. Diabetes is managed to pre-
vent the occurrence of microalbuminuria
or to minimize or eliminate it once it is
found. In patients with type 1 diabetes
with or without hypertension, with any
degree of albuminuria, ACE inhibitors
have been shown to delay the progres-
sion of nephropathy. In patients with
type 2 diabetes, hypertension, and
microalbuminuria, ACE inhibitors and
ARBs have been shown to delay the pro-
gression to macroalbuminuria. In those
with type 2 diabetes, hypertension,
macroalbuminuria (>300 mg/day),
nephropathy, or renal insufficiency, an
ARB should be strongly considered. In
patients >55 years of age, with or with-
out hypertension but with another car-
diovascular risk factor (history of CVD,
dyslipidemia, microalbuminuria, smok-
ing), an ACE inhibitor (if not contraindi-
cated) should be considered to reduce
the risk of cardiovascular events.

C: Cholesterol/Aspirin 
The letter “C” reminds patients and
providers of the important role of lipid
management and aspirin prophylaxis in
the prevention of CVD and stroke.

Cholesterol (lipid management)
Standard. Patients with diabetes have an
increased prevalence of lipid abnormali-
ties that contributes to higher rates of
CVD. Lipid management aimed at low-

Table 2. Summary of Recommendations for Adults With Diabetes

Glycemic control
•  A1C <7.0%*
•  Preprandial plasma glucose 90–130 mg/dl
•  Peak postprandial plasma glucose <180 mg/dl

Blood pressure <130/80 mmHg

Lipids
•  LDL cholesterol <100 mg/dl 
•  Triglycerides† <150 mg/dl
•  HDL cholesterol >40 mg/dl‡

Key concepts in setting glycemic goals:
•  Goals should be individualized.
•  Certain populations (children, pregnant women, and the elderly) require special

considerations.
•  Less intensive glycemic goals may be indicated in patients with severe or fre-

quent hypoglycemia.
•  More intensive glycemic goals may further reduce microvascular complications

at the cost of increasing hypoglycemia.
•  Postprandial glucose may be targeted if A1C goals are not met despite reaching

preprandial glucose goals.

*Referenced to a nondiabetic range of 4.0–6.0% using a Diabetes Control and
Complications Trial-based assay. 
†Current National Cholesterol Education Program Adult Treatment Panel III guide-
lines suggest that in patients with triglycerides ≥200 mg/dl, the “nonHDL choles-
terol” (total cholesterol minus HDL) be utilized. The goal is ≤130 mg/dl.
‡For women, it has been suggested that the HDL goal be increased by 10 mg/dl.

Table 3. Correlation Between A1C
Concentration and Mean Plasma
Glucose Levels24

A1C (%) Mean plasma glucose 
(mg/dl)

6 135
7 170
8 205
9 240
10 275
11 310
12 345
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Providers should not use aspirin in
patients <21 years of age because of the
increased risk of Reye’s syndrome.11

Clopidogrel has been demonstrated
to reduce CVD rates in diabetic individ-
uals.12 Clopidogrel may be used as
adjunctive therapy in very-high-risk
patients or as alternative therapy in
aspirin-intolerant patients. 

Frequency. Patients with diabetes
should be evaluated at each visit to
determine the appropriateness of aspirin
use. Instructions should be given to take
the aspirin on a daily basis.

Goal. Aspirin is recommended as
part of the overall approach to decrease
CVD and stroke. Many trials have
shown an ~30% decrease in myocardial
infarction and a 20% decrease in stroke
in a wide range of patients, including
young and middle-aged patients, patients
with and without a history of CVD,
males and females, and patients with
hypertension. Patients can be reassured
that aspirin does not increase the risk of
hemorrhage from diabetic retinopathy.

D: Diabetes Education 
The letter “D” reminds patients and
providers of the need for ongoing med-
ical nutritional therapy (MNT) and dia-
betes self-management education to aid
in achieving their management goals
and preventing acute and chronic dia-
betes-related complications.

Standard. Diabetes is a chronic ill-
ness that requires continuing medical
care and patient self-management educa-
tion to prevent acute complications and
reduce the risk of long-term complica-
tions. Diabetes self-management educa-
tion is the process of providing people
with diabetes the knowledge and skills to
perform self-care on a day-to-day basis.
Self-management education teaches peo-
ple with diabetes to assess the relation-
ships among MNT, activity level, emo-
tional and physical status, and
medications and then respond appropri-
ately and continually to those factors to
achieve and maintain optimal glucose
control.1 People with diabetes should
receive individualized MNT as needed to

ering LDL cholesterol, raising HDL
cholesterol, and lowering triglycerides
has been shown to reduce macrovascular
disease and mortality in patients with
diabetes, particularly those who have
had prior cardiovascular events. Target
lipid levels are given in Table 2.

Frequency. In adult patients, test for
lipid disorders at least annually and more
often if needed to achieve goals. In
adults with low-risk lipid values (LDL
<100 mg/dl, HDL >50 mg/dl, triglyc-
erides <150 mg/dl), repeat lipid assess-
ments every 2 years. In children >2 years
of age, perform a lipid profile after diag-
nosis of diabetes and when glucose con-
trol has been established. If values are
considered low risk and there is no fami-
ly history, assessments should be repeat-
ed every 5 years.

Goal. Lower LDL cholesterol to
<100 mg/dl as the primary goal of thera-
py for adults. Treatment also endeavors
to lower triglycerides to <150 mg/dl and
to raise HDL cholesterol to >40 mg/dl.
In women, an HDL goal 10 mg/dl higher
may be appropriate. Based on the
Friedewald equation,9 these values trans-
late into a total cholesterol of ~170
mg/dl for men and 180 mg/dl for
women.

Aspirin
Standard. The platelets of patients with
diabetes demonstrate increased aggrega-
tion that may be related to excess throm-
boxane release. Aspirin blocks throm-
boxane synthesis and has been used as a
primary and secondary prevention of
cardiovascular events in nondiabetic and
diabetic individuals. Large-scale collab-
orative trials in men and women with
diabetes support the use of low-dose
aspirin as a secondary prevention strate-
gy, if no contraindications exist.10

The ADA recommends the use of
aspirin therapy (75–325 mg/day) in all
adult patients with diabetes and
macrovascular disease. Providers should
also consider beginning aspirin therapy
for primary prevention in patients ≥30
years of age with diabetes and one or
more other cardiovascular risk factors.

achieve treatment goals, preferably pro-
vided by a registered dietitian familiar
with the components of diabetes MNT. 

Today, self-management education is
a critical part of the medical plan for
people with diabetes, such that medical
treatment of diabetes without systematic
self-management education cannot be
regarded as acceptable care. Further-
more, numerous studies have demon-
strated that self-management education
leads to reductions in the costs associat-
ed with all types of diabetes.13

Frequency. The ADA standards
currently do not indicate a minimal fre-
quency for the provision of diabetes
education. Instead, they emphasize the
necessity of self-management educa-
tion as a continuous process. Many
experts recommend that patients visit
with a nurse diabetes educator and a
dietitian diabetes educator at least
annually.

Goal. The primary goal of self-man-
agement education is to equip patients
to understand their diabetes and to
actively participate in the care process
in order to prevent diabetes-related
complications. Self-management educa-
tion also assists patients in adopting
healthier lifestyles, including a regular
physical activity program that is adapt-
ed to the presence of complications and
advice to not smoke or counseling for
smoking cessation.

E: Eye Examinations 
The letter “E” reminds patients and
providers of the importance of regular
eye examinations in order to prevent
blindness from diabetes.

Standard. Diabetic retinopathy is the
most frequent cause of new cases of
blindness among adults aged 20–74
years. During the first two decades of
disease, nearly all patients with type 1
diabetes and >60% of patients with type
2 diabetes will develop retinopathy.
Optimal blood pressure and glycemic
control can substantially reduce the risk
of progression of diabetic retinopathy.
Timely laser photocoagulation therapy
can also prevent loss of vision in a large
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Goal. The early detection of diabetic
retinopathy and the opportunity to inter-
vene with effective treatments in order to
preserve vision are the goals of this stan-
dard of care.

F: Foot Examinations 
The letter “F” reminds patients and
providers of the importance of regular
foot examinations and proper foot care
to prevent morbidity and disability,
including amputations, from foot prob-
lems.

Standard. Amputation and foot
ulceration are among the most common
consequences of diabetic neuropathy and
are major causes of morbidity and dis-
ability in people with diabetes. Early
recognition and management of inde-
pendent risk factors can prevent or delay
adverse outcomes. Foot-related risk con-
ditions that are associated with an
increased risk of amputation include:15

•  Peripheral neuropathy with loss of
protective sensation 

•  Altered biomechanics (in the presence
of neuropathy) 

•  Evidence of increased pressure (ery-
thema, hemorrhage under a callus) 

•  Bony deformity 
•  Peripheral vascular disease (decreased

or absent pedal pulses) 
•  A history of ulcers or amputation 
•  Severe nail pathology 

Frequency. Perform a comprehen-
sive foot examination annually on
patients with diabetes to identify risk fac-
tors predictive of ulcers and amputations.
The foot examination should include the
use of a Semmes-Weinstein monofila-
ment, a tuning fork, palpation, and a
visual examination. At least in patients
with a history of abnormal foot exams, a
visual inspection of the feet should be
performed at each routine visit.15

Goal. Identification of people at
increased risk for amputation and educa-
tion of all patients about the risk and pre-
vention of foot problems is the primary
goal of this standard of care. Compre-
hensive foot care programs can reduce
amputation rates by 45–85%.16

proportion of patients with severe non-
proliferative diabetic retinopathy
(NPDR) and proliferative diabetic
retinopathy (PDR) and/or macular ede-
ma. Because a significant number of
patients with vision-threatening disease
may not have symptoms, ongoing evalu-
ation for retinopathy is a valuable and
required strategy.14

Frequency. Eye examinations should
be performed as follows:
•  Patients with type 1 diabetes should

have an initial dilated and comprehen-
sive eye examination by an ophthal-
mologist or optometrist within 3–5
years after the onset of diabetes. 

•  Patients with type 2 diabetes should
have an initial dilated and comprehen-
sive eye examination by an ophthal-
mologist or optometrist shortly after
the diagnosis of diabetes.

•  Subsequent examinations for type 1
and type 2 diabetic patients should
be repeated annually by an ophthal-
mologist or optometrist who is
knowledgeable and experienced in
diagnosing the presence of diabetic
retinopathy and is aware of its man-
agement. Examinations will be
required more frequently if retinopa-
thy is progressing.

•  When planning pregnancy, women
with preexisting diabetes should
have a comprehensive eye examina-
tion and should be counseled on the
risk of development and/or progres-
sion of diabetic retinopathy. Women
with diabetes who become pregnant
should have a comprehensive eye
examination in the first trimester
and close follow-up throughout
pregnancy and for 1 year postpar-
tum. This guideline does not apply
to women who develop gestational
diabetes, because such individuals
are not at increased risk for diabetic
retinopathy.

Patients with any level of macular
edema, severe NPDR, or any PDR
should be promptly referred to an oph-
thalmologist who is knowledgeable and
experienced in the management and
treatment of diabetic retinopathy.

G: Glucose Monitoring 
The letter “G” reminds patients and
providers of the important role of glu-
cose monitoring in achieving glycemic
control and preventing diabetes-related
complications.

Standard. Monitoring of glycemic
status, as performed by patients and
health care providers, is considered a
cornerstone of diabetes care. Major clini-
cal trials demonstrate that SMBG is a
component of effective therapy.17

Frequency. The frequency and tim-
ing of SMBG should be determined by
the particular needs and goals of the
patient in question. Daily SMBG is espe-
cially important for patients treated with
insulin to monitor for and prevent
asymptomatic hypoglycemia. For most
patients with type 1 diabetes and for
pregnant women taking insulin, SMBG
is recommended three or more times dai-
ly. The optimal frequency and timing of
SMBG for patients with type 2 diabetes
is not known, but the frequency should
be sufficient to facilitate reaching glu-
cose goals. When adding to or modify-
ing therapy, type 1 and type 2 diabetic
patients should test more often than usu-
al. The role of SMBG in stable diet-
treated patients with type 2 diabetes is
not known. 

Goal. SMBG allows patients to eval-
uate their individual responses to therapy
and assess whether glycemic targets are
being achieved. Patients should be taught
how to use SMBG data to adjust food
intake, exercise, or pharmacological
therapy to achieve specific glycemic
goals and prevent hypoglycemia. Health
professionals should evaluate at regular
intervals patients’ ability to use SMBG
data to guide treatment.

H: Health Maintenance 
The letter “H” reminds patients and
providers of the importance of the health
maintenance practice of immunization
to prevent infections from influenza and
pneumococcal pneumonia.

Standard. Epidemiological studies
support the fact that patients with dia-
betes are at high risk for complications,
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suggested actions might include
enhanced diabetes self-management
education, comanagement with a dia-
betes team, or referral to an endocri-
nologist if a primary care provider is
currently following the patient.

•  Hospitalized patients should be treated
by a physician with expertise in the
management of diabetes, and recent
studies suggest that achieving very
stringent glycemic control may reduce
mortality in the immediate post–
myocardial infarction period.22

Aggressive glycemic management
with insulin may reduce morbidity in
patients with severe acute illness.23

Referral for diabetic eye disease 
•  Promptly refer patients with any level

of macular edema, severe NPDR, or
any PDR to an ophthalmologist who
is knowledgeable and experienced in
the management and treatment of dia-
betic retinopathy.

Referral for management of hyper-
tension and renal disease
•  Patients not achieving target blood

pressure on three drugs, including a
diuretic, and/or patients with significant
renal disease (see below) should be
referred to a specialist experienced in
the care of patients with hypertension. 

•  Consider referral to a physician expe-
rienced in the care of diabetic renal
disease when the estimated glomerular
filtration rate has fallen to 
<60 ml · min–1 · 1.73 m–2 or if difficul-
ties occur in the management of
hypertension or hyperkalemia. 

Referral for foot care 
•  Refer high-risk patients to foot care

specialists for ongoing preventive care
and lifelong surveillance. 

•  Refer patients with significant claudi-
cation for further vascular assessment
and consider exercise and surgical
options.

Referral for cardiac evaluation
•  Refer patients with signs and symp-

toms of CVD or with a positive non-

hospitalization, and death from influenza
and pneumococcal disease. Safe and
effective vaccines are available that can
greatly reduce the risk of serious compli-
cations from these diseases.18,19

Frequency. Immunizations should
be performed as follows:
•  Influenza vaccine should be provided

annually to all patients with diabetes
who are 6 months of age or older.1

•  Pneumococcal vaccine should be pro-
vided at least once for adults with dia-
betes. A one-time revaccination is rec-
ommended for individuals >64 years
of age previously immunized when
they were <65 years of age if the vac-
cine was administered >5 years ago.
Other indications for repeat vaccina-
tion include nephrotic syndrome,
chronic renal disease, and other
immunocompromised states, such as
post-organ transplantation.1

Goal. Prevention of morbidity and
mortality from influenza and pneumonia
are the goals of this standard of care.
Influenza vaccine reduces diabetes-relat-
ed hospital admission by as much as
79% during flu epidemics.20 Many stud-
ies have shown that the pneumococcal
vaccine is effective in reducing life-
threatening bacteremic disease in people
with diabetes.21 Identification of patients,
creation of registries, and effective recall
and reminder systems have all proven
efficient in improving immunization
rates.

I: Indications for Specialty Care
The letter “I” reminds patients and
providers that there are circumstances in
which additional health care profession-
als may need to be involved in the dia-
betes team. The following are indica-
tions for involving other providers.1

Referral for diabetes management
•  For a variety of reasons (e.g., intercur-

rent illness, diabetic ketoacidosis,
recurrent hypoglycemia), it may not
be possible to provide care that
achieves the desired goals of treat-
ment. In such instances, additional

invasive test for coronary artery dis-
ease to a cardiologist for further evalu-
ation. 
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