
The individual discussions here cap-
ture only a small amount of infor-

mation based on presentations by
patients with diabetes. Patients related
brief histories, and they and their fami-
lies provided invaluable dialogue with
passion and candidness. The format
here expands salient topics that may be
of benefit in clinical practice. 

Diabetes and Comorbidities
An osteopathic physician with diabetes
relates the chronology of his medical
events. A major factor in his history is
the issue of diabetes and comorbidities as
well as the course of diabetes with coro-
nary artery disease.

The presence of diabetes raises the
incidence of cardiovascular disease twofold
to threefold and cardiovascular mortality
twoford to fivefold compared with indi-

viduals without diabetes. Cardiovascular
disease contributes to approximately 65%
of deaths among diabetic patients.1

Addressing comorbidities in indi-
viduals with diabetes remains a major
therapeutic focus. Several studies have
addressed these issues in a variety of
ways. Most recently, the Steno-2 study,2

an intensive target-driven study,
addressed cardiovascular risk. 

The clinical endpoints for the inten-
sively treated group included a blood
pressure measurement of less than
130/80 mm Hg, A1c level of less than
6.5%, fasting cholesterol level of less than
175 mg/dL, and fasting triglyercide 
concentration of less than 150 mg/dL.
All patients in the intensively treated
group were treated with stepped
behavior modification (diet and exercise).
Hyperglycemic therapy included oral
hypoglycemic agents and insulin. Hyper-
tension was treated with angiotensin-
converting enzyme inhibitors (ACE),
angiotensin II–receptor blockers, diuretics,
calcium-channel blockers, or �-blockers.
Therapy for dyslipidemia included
statins and fibrates, and, for those at risk
for cardiovascular events, aspirin. 

Compared with the conventionally
treated group, the intensively treated
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group had a reduction in risk ratio of
0.47 for cardiovascular disease, 0.39 for
nephropathy, 0.42 for retinopathy, and
0.37 for neuropathy. There was an
overall 20% reduction in cardiovascular
events in the intensively treated group
versus the conventionally treated groups.
The study design did not allow conclu-
sions regarding which treatment resulted
in the most critical changes in diabetes-
related complications. 

ACEs contribute to prevention of
nephropathy in patients with diabetes
(although not exclusive to drug class). The
Heart Outcome Prevention Evaluation
(HOPE) trial3 involved 3500 patients with
diabetes and assessed the effects of
ramipril versus placebo on myocardial
infarction and death due to cardiovas-
cular disease. An observation that ramipril
reduced the risk of these combined pri-
mary endpoints by 25% was noted to be
independent of antihypertensive effect of
ACEs. In addition to addressing glucose
in the context of global risk, individuals
with diabetes may require protection
against myocardial infarct with aspirin,
as well as �-blockers in the postinfarct
period or for chronic angina. 

Coronary artery revascularization
remains a mainstay of surgical treatment.
Several studies have compared cardiac
bypass surgery (CABG) with percuta-
neous coronary intervention (PCI).
CABG may show a mortality advantage,
particularly in a population of diabetic
patients with multivessel disease. How-
ever, other trials have shown similar mor-
bidity and mortality for CABG and PCI.
Methods change for coronary interven-
tion, including coronary stenting, IIb/IIa
antagonists, gamma and beta irradiation,
and laser energy. 

The Bypass Angioplasty Revascu-
larization Investigation (BARI) trial4

compared CABG with PCI. The study
spanning 5 years showed reduced coro-
nary artery disease event rates with
CABG. However, several newer PCI
techniques were not used.5 Stenting and
other techniques play a major role in
preventing restenosis. A study by Ham-
moud et al6 showed restenosis rates are
no higher in the diabetic than in the non-
diabetic population. 

An osteopathic physician with dia-
betes expressed his views on the diffi-
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culty to modify lifestyle to reduce car-
diac event rates. Efforts have been made
to evaluate his concomitant comorbid
risk factors. 

Hypoglycemia in Diabetes Mellitus
Another patient with diabetes repre-
sented several areas of concern, but most
notable is his experience with hypo-
glycemic increased insulin sensitivity
and increased glucose utilization.

Hypoglycemia in diabetes is a
common event. In the clinical setting, it is
associated with morbidity and mortality.
It is also partially responsible for the
reluctance to achieve target A1c levels.
The definition of hypoglycemia may vary
from a blood glucose level of 45 mg/dL
to 60 mg/dL. The symptoms of hypo-
glycemia may be categorized in two
groups, including autonomic (adrenergic)
and central glucose deprivation (neuro-
glycopenia). 

Abnormalities Associated With 
Insulin-Induced Hypoglycemia
Individuals with type 1 diabetes mellitus
(T1DM) have shown various abnormalities
associated with insulin-induced hypo-
glycemia. These defects in counterregula-
tory responses include blunted responses
to cortisol, growth hormone, glucagon,
and neural activation. Impaired recovery
to hypoglycemia may also stem from
impaired hepatic glucose production.7

In patients with T1DM who have
poor glycemic control, the thresholds for
sympathetic activation, neuroglycopenic
symptoms, and cognitive function may be
at a higher setpoint than in patients with
excellent glycemic control. The patient
with poor glycemic control may have
hypoglycemic symptoms starting at
higher blood glucose levels. In contrast,
patients with excellent glycemic control
may have hypoglycemia at lower thresh-
olds. Clinically, frequent episodes of
hypoglycemia can be treated by raising a
patient’s blood glucose values for approx-
imately 2 weeks to lower the patient’s
setpoints for perception of hypoglycemia. 

Blunting of counterregulatory hor-
mones results in the patient’s being
unaware of hypoglycemia. Neither the
presence nor absence of neuropathy or
autonomic neuropathy is responsible 
for this deterioration, but rather it is

antecedent hypoglycemia. The antecedent
hypoglycemia need not be prolonged or
frequent episodes. It may be found after
a single episode of hypoglycemia. The
degree of antecedent hypoglycemia—
70 mg/dl versus 50 mg/dL—may also
show blunting of counterregulatory
responses. This impairment of counter-
regulatory response, if severe, may last
for 1 week after the episode.8

Management of Hypoglycemia
Management of hypoglycemia in patients
with diabetes involves the following
approaches.
� Avoidance—The thresholds for hypo-
glycemia is higher in patients with newly
diagnosed and poorly controlled T1DM.
Increasing glucose levels for a short time (2
weeks) may reset the hypoglycemic
threshold. Forewarning patients of the
signs and symptoms of hypoglycemia is
necessary. Recognize that the symptoms
may vary in intensity from patient to
patient. On a more fundamental basis,
instructing patients to keep a schedule of
mealtime without skipping or delaying
meals can be helpful. It is imperative that
patients match their food consumption
with their insulin dose. They need to know
that increased activity such as gardening
and mowing grass may not be considered
exercise, but such activity can result in
hypoglycemia by increasing glucose uti-
lization, also increasing insulin sensitivity.
This hypoglycemia may occur even several
hours after the activity period. 
� Identification of Predisposing Fac-
tors—Factors that predispose to hypo-
glycemia are important to identify, as
patients may not have complete control
over them. Such factors include advanced
age,9-11 hepatic or renal disease, inter-
current illness, drugs that interfere with
drug metabolism, and, the most
common, alcohol. Patient education and
communication with the health care team
are important. 
� Gastroparesis and Malabsorption—
Other clinical entities that place patients
at risk for hypoglycemia and complicate
therapy are gastroparesis and malab-
sorption. Their presence requires careful
attention to glycemic goals and the quan-
tity and timing of food consumption.

Therapy for hypoglycemia focuses
on carbohydrate ingestion. Several

sources of finite amounts of carbohy-
drates are available. Many sources pro-
vide 20 g of glucose, including Kool-Aid
with sugar (13.4 oz), orange or apple juice
(12 oz), and banana (6.4 oz). Glucagon
(1.0 mg intramuscularly) can be admin-
istered if oral intake is not possible. It
may be useful for family, friends, or
coworkers to have a glucagon kit avail-
able. Continued monitoring and serial
glucose determinations may be required
in more severe cases. 

The issues of type 2 diabetes mel-
litus (T2DM) and counterregulation are
not as clear. Hypoglycemia may occur
in T2DM through indirect evidence.
Regardless of cause, proper precautions
and treatment should be implemented. 

Currently, many insulin preparations
are available to control glycemia. Several
choices provide individual treatment
approaches to reduce hypoglycemia. Iso-
phane insulin suspension, which has its
peak effects in approximately 8 hours,
may result in hypoglycemia. In contrast,
insulin glargine has a relatively flat insulin
profile and therefore may result in less
hypoglycemia when compared with iso-
phane insulin suspension12,13 in both
T1DM and T2DM. Short-acting insulin
analogs reduce the risk of hypoglycemia
2 to 3 hours after a meal compared with
short-acting insulins.14.15

Oral agents that stimulate insulin
secretion may result in hypoglycemia.
Some, particularly glyburide, may cause
hypoglycemia with effects extending
beyond the presence of the parent drug
(due to active metabolites). Short-acting
secretagogues have a reduced risk of
hypoglycemia. Metformin, thiazolodine-
diones, and �-glucosidase inhibitors have
a reduced risk for hypoglycemia unless
combined with insulin or an insulin 
secretagogue.

Diabetes in Pregnancy
The mother of two children, aged 4 and
2 years, shared some of the everyday
experiences in her care after the diag-
nosis of gestational diabetes during the
pregancy with her first child. Her T1DM
was diagnosed after her second preg-
nancy and within 3 months of her hus-
band’s diagnosis of T1DM. She admitted
to feeling frustrated in her efforts to help
her husband control his diabetes while
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she managed her own diabetes during
pregnancy. She was diligent in her efforts
to maintain control of her diabetes during
pregnancy. 

The management of diabetes in preg-
nancy has dramatically changed since
insulin was first discovered. Today new
advances in genetic manipulation, stem
cell research, and pancreatic islet cell cap-
sules are being investigated. Currently,
key management elements in care include
the balancing of diet, exercise, and med-
ications. The interactions between the
patient and the health care team are crit-
ical. They include psychological support,
fetal surveillance, and adequate post-
partum follow-up. 

Therapy for diabetes mellitus in
pregnancy is directed to achieve fasting
glucose values of less than 95 mg/dL,
and postprandial levels of less than
120 mg/dL. The A1c level may be useful;
however, this measurement reflects a 2-
month average of ambient glucose levels. 

Exogenous insulin may be used in
different designs. Currently, the basal
bolus approach with isophane insulin
suspension prebreakfast and predinner
with a premeal rapid-acting analog (insulin
aspart, insulin lispro) is used frequently.
Insulin glargine is used as basal insulin;
however; it should be used in pregnancy
only when clearly necessary as no well-
controlled clinical studies of its use
during pregnancy have been done. 

Insulin requirements change during
pregnancy: 
� first trimester, 0.5 units per kilogram
of weight;
� second trimester, 0.75 units per kilo-
gram of weight; 
� third trimester, 1.0 units per kilogram
of weight. 

Insulin is titrated to achieve the pre-
viously stated preprandial and post-
prandial goals and A1c levels of less than
6.5% without hypoglycemia. Insulin infu-
sion pumps are also useful and may pro-
vide greater flexibility in lifestyle. Obvi-
ously, patients must be compliant and
willing to do frequent self-monitoring.
Generally, the total insulin dose is
divided as a 60% basal dose and a 40%
bolus dose. 

Nutrition management may include
three meals and mid-morning, mid-after-
noon, and bedtime snacks. The diet is

based on 30 kcal per kilogram of actual
body weight and modified for over-
weight or obese patients.16 The landmark
study, the Diabetes Control and Com-
plication Trial (DCCT),17 involved indi-
viduals with T1DM. A total of 180
women completed 270 pregnancies
between 1983 and 1993, with 191 total
live births. The mean A1c level of the
women was 7.4% at the time of concep-
tion for the intensively treated group and
8.1% in the conventionally treated group.
Of the nine congenital malformations
that occurred, eight occurred in the con-
ventionally treated group. Thirty-two
spontaneous abortions occurred. Glu-
cose control is achievable with rates of
spontaneous abortion and congenital
malformations similar to those in the
nondiabetic population. 

The A1c level is widely used and
recognized as the best marker of glycemic
control.18 A recent analysis from Den-
mark confirmed a clinically significant
and consistent relationship between
adverse fetal outcome and A1c levels in
the first trimester.18

Preconception care of T1DM is crit-
ical. Unfortunately, many women do not
take advantage of such care. A study in
the United Kingdom found only 26% of
women received preconception care.19

In the United States, preconception care
occurred in 7% to 34% of pregnancies.20

A study by Herman et al20 com-
pared pregnant women who had pre-
conception care with women without
such care. The women with preconcep-
tion care had better A1c levels for the
first prenatal visit and throughout preg-
nancy than women without preconcep-
tion care. Preconception care when
implemented can achieve better glycemic
goals during fetal organogenesis and
reduce major congenital malformations.
Additionally, prenatal care results in
fewer complications at time of delivery.

Prenancy provides an opportunity
for patients to upgrade their diabetes
treatment status and potentially estab-
lish a generally improved lifestyle.

Comment
“The Faces of Diabetes” program pro-
vided a forum for individuals with dia-
betes and their families to share their
experiences with health care profes-

sionals. It provided an opportunity in
every way to enlighten the health care
personnel of the adjustments to daily life,
the day-to-experiences people with dia-
betes must face. This forum also pro-
vided the opportunity for individuals
with diabetes to candidly speak out about
their individual experiences, concerns,
fears, and frustrations that they face on a
daily basis. Perhaps most important, the
program provided an opportunity to
share success stories, which are helpful in
promoting overall well-being.
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The recently published “Evidence-
based Nutrition Principles and Rec-

ommendations for the Treatment and
Prevention of Diabetes and Related Com-
plications”1 provides a solid foundation
for the advice physicians give their
patients. Over the years, the American
Diabetes Association (ADA) nutrition
recommendations were based on scien-
tific knowledge, clinical experience, and
expert consensus. Currently, these rec-
ommendations are graded according to
the quality of the evidence that supports
them. Historically, health care personnel
have recommended strict guidelines for
what, when, and how much to eat. 

The 1500- or 1800-calorie ADA diet
was freely distributed to most people who

had diabetes (pharmaceutical companies
supplied tear-off sheets). For years, indi-
viduals with diabetes were told not to eat
sugar because intuitively clinicians knew
that was correct. Today, the evidence
demonstrates that advice is wrong. Unfor-
tunately, in some circumstances, this incor-
rect advice is still being given. Today, rec-
ommendations are based on evidence, and
with the advent of the varieties of medica-
tions and carbohydrate counting available
today, people with diabetes can eat any-
thing they wish and adjust their insulin to
maintain glucose control. However, they do
need to make nutritional choices that will
help them attain and maintain good health.

The other important change in the
current recommendations is that for the
first time, they address both the treatment
and prevention of diabetes and related
complications. The recently published
results of the Diabetes Prevention Pro-
gram (DPP)2 provide clear evidence that
diabetes can be prevented and that lifestyle
change is an effective intervention.

Goals of Medical Nutrition 
Therapy for Diabetes
The goals of medical nutrition therapy for
diabetes (Figure1) are practical and attainable. 

Implementing the American Diabetes
Association’s Nutrition
Recommendations
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Evidence-based “Nutrition Principles and Recommendations for the Treat-
ment and Prevention of Diabetes and Related Complications” outline the goals
of medical nutrition therapy for type 1 and type 2 diabetes mellitus. Those
goals are (1) to attain and maintain optimal metabolic outcomes, (2) to prevent
and treat the chronic complications of diabetes, (3) to improve health through
healthy food choices and through physical activity, and (4) to address indi-
vidual patient nutritional needs. Discussion focuses on moderate caloric restric-
tion and an increase in physical activity. Carbohydrate counting is offered as an
option for all patients with diabetes. Working with other health care professionals
can be a benefit to both the primary health care provider and the patient.




