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size, decreases food intake, and antagonism of its 
receptor leads to increased food intake [Amylin 
Pharmaceuticals, internal data]. Alain Baron, MD, 
Senior Vice President of Amylin Pharmaceuticals, 
summarized clinical studies with pramlintide 
acetate, a synthetic analog of amylin, administered 
by subcutaneous (SC) injection.

In the mechanism of action study of pramlintide, 
88 patients with obesity were treated for 6 weeks 
with 180 μg TID SC. There were statistically 
significant decreases in 24 hour food intake at 
Day 3 (p<.001) and binge eating score reduction 
at the final visit (p<.01). 

In a dose escalation trial, 200 patients received up 
to 240 μg TID SC or placebo for 16 weeks. At Week 
16, 31% of patients had a weight loss (p<.001) 
and the pramlintide group had a greater weight 
loss compared to the placebo group (p<.001, 
last observation carried forward). The observed 
weight loss was independent of nausea, which is 
the most common side effect of pramlintide. 

In a dose ranging trial, 408 patients were divided 
into six treatment arms: 120, 240 or 360 μg 
pramlintide either BID or TID. Both arms showed 
a treatment effect when comparing baseline 
weight to final (p<.01 for BID and p<.001 for 
TID).

In summary, Dr. Baron believes that pramlintide 
shows promise in the treatment of obesity, and 
that future research will explore combining other 
agents with amylin. 

Stress Eating and Cortisol

Stress leads to increased secretion of cortisol, 
a hormone that causes hyperglycemia and 
hypertension. Increased cortisol secretion is 
associated with increased abdominal fat, as 
seen in patients with Cushing’s syndrome, major 
depressive disorder, and in chronically stressed 
animals. This has led to a popular belief that 

the stress of everyday life increases cortisol and 
this makes people fat. “There’s a proliferation of 
products that promise to melt away stress fat, 
even though there’s no scientific evidence that 
they work,” commented Dr. Ellisa Epel, PhD of 
the University of California-San Francisco. 

To further elucidate the relationship between 
stress, cortisol and fat, Dr. Epel studied apple-
shaped women (larger amount of abdominal 
fat) vs. pear-shaped women (less abdominal fat) 
as determined by waist-hip ratios (WHR). Both 
groups’ cortisol levels were similar at baseline, 
but the apple-shaped women had increased 
levels of cortisol in response to stress. Apple-
shaped women also reported more stress in their 
daily lives. This finding was explored further 
in relationship to stress eating in a group of 57 
premenopausal women. Women were given a 
stressor (such as a difficult math problem or 
giving a speech) and offered a buffet of food on 
stress days vs. non-stress days. Apple-shaped 
women had an exaggerated cortisol response to 
the stressors and ate more high fat/ high sugar 
foods compared to normal controls who were 
similarly stressed. 

Why don’t people eat healthy foods when they 
are stressed? One hypothesis is that stress eating 
is related to food-reward dependence, and that 
highly palatable (high fat) food stimulates the 
same part of the brain that opiods act upon. 
When women were treated with naltrexone, 
which blocks the action of opiods and is used to 
treat narcotic addiction, they ate less and their 
response to stress was attenuated (p=0.03 vs. 
placebo). 

Although these data support the idea that 
stress leads to inordinate eating behaviors 
in some women, Dr. Epel emphasized that 
early environmental factors and genetics may 
also contribute to increased abdominal fat in 
women.

n  M E T A B O L I C  S Y N D R O M E  A N D  O B E S I T Y  U P D A T E

Laboratory Medicine and Diabetes Care

29Highlights from the American Diabetes Association Annual Meeting 2006 

Clinicians use 
glucose and 
hemoglobin A1c 
(HbA1c) levels 
to determine 
whether or not 
their patients are 
in control of their 
diabetes. Just 

how precise are these values and the established 
guidelines? That was the question this informative 
discussion tried to answer.

Mitchell Scott, PhD Washington University, gave 
an overview of the measures of laboratory test 
precision and the types of error that contribute 
to the inaccuracy of results. The coefficient 
of variation (CV) is a measure of between run 
precision. It is calculated by dividing the mean by 
the standard deviation and is the most useful value 
for clinicians to consider. At his lab (Barnes Jewish 
Hospital), a glucose value of 88mg/dl has a 1.4% CV 
and a confidence interval (CI) of 85-91. A glucose 
of 283 mg/dl has a 1.1% CV and a CI of 276-290. 
In his experience, the glucose meters used in the 
hospital are less accurate than the main lab, with 
an 8.4% CV, a range 153-210, and CI of 139-195. 

There are several types of errors that contribute to 
the overall error of the result. Biological variability 
includes within patient and between patient 
variability. The biological variability alone of 
fasting plasma glucose is quite high (6.9% CV), 
which means that a glucose value of 126 mg/dl 
has a CI of 103-149 (Sacks et al, Clinical Chemistry 
2002; 48:436). Additional routine sources of error 
include sample misidentification, inappropriate 
sample storage, drawing at the incorrect time, 
phlebotomy technique, drawing in incorrect 

tubes, and IV contamination. Processing and 
storage delays can cause major problems: if 
samples are not centrifuged promptly, glucose 
in the sample decreases 7% per hour at room 
temperature. Dr. Mitchell strongly suggests that 
clinicians centrifuge their samples promptly, 
repeat any borderline glucose values, and call 
the lab if lab results do not correlate with their 
clinical observations. 

David B. Sacks, MB, ChB, FRCPath of Harvard 
Medical School presented changes to the 
HbA1c test and the global implications for 
clinical practice.  The concentration of glycated 
hemoglobin (GHb) represents integrated 
glucose in blood over a 6-8 week period. It is 
therefore a very useful criterion for glucose 
control and in most major clinical trials it is 
used as a predictor of the risk of complications. 
The ADA recommends regular monitoring of 
GHb, but there are 30 different tests available 
world-wide. 

The objective of the National Glycohemoglobin 
Standardization Project (NGSP) is to standardize 
the HbA1c result (a measure of GHb) so clinicians 
can easily compare results and accurately assess 
risk. The NGSP works with manufacturers to 
calibrate instruments, certify methods, and 
certify individual labs via proficiency testing. 
This effort has led to improved reproducibility 
and consistency: in 1993, 50% of labs were 
reporting HbA1c as a measure of GHb; in 2006, 
99% are reporting HbA1c. NGSP methods are 
used in the European Union, India, China, 
Australia, Latin America, North America, South 
Africa, and Russia.

Yet there is a potential source of confusion for 
clinicians. The IFCC (International Federation 
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of Clinical Chemistry) has also set out to develop 
an HbA1c reference method and primary 
reference materials. As it turns out, the IFCC 
values are lower than NGSP values. For example, 
a 7.0 NGSP = 5.3 IFCC. There is a formula that 
can be used to convert between the two, but this 
makes it more difficult to accurately determine 
a patient’s glycemic control. Although the 
guidelines may be changing in the future, a 
consensus has not been reached at this time. It 
is therefore important that clinicians continue 
to follow their current guidelines for HbA1c 
when monitoring their patients.

Screening in  
Pediatric Diabetes

Pediatric diabetes patients should be screened 
for celiac disease, thyroid disease, dyslipidemia 
and microalbuminuria when certain indications 
are present. These diseases are all serious and 
can effect the treatment of diabetes. Diabetes 
may also mask their presence and complicate 
their effects.

Celiac diseases

In type 1 diabetics (T1D), celiac disease (CD) 
causes unexplained hypoglycemia. Up to 16% of 
T1D patients develop autoantibodies to tissue 
transglutinase (TG IgA), a marker of CD. 70-90% 
of T1D patients have a positive intestinal biopsy 
for CD (Rewers et al. 2004). 

Marian Rewers, MD, University of Colorado 
Medical Center, Denver, CO, recommends that 
T1D patients be screened for TG IgA at onset of 
diabetes and at least bi-annually until age 10, or 
if symptomatic. In symptomatic cases, a biopsy 
should be recommended. All patients whose CD 

biopsy was positive should be put on a gluten-
free diet, regardless of symptoms. A patient’s 
insulin dose usually needs to be increased when 
he/she is on a gluten-free diet.

Thyroid disease 

15-30% of patients with type 1 diabetes have 
hypothyroidism. The coexistence of T1DM and 
autoimmune thyroid disease (AITD) is considered 
autoimmune polyglandular syndrome (APS 
Type III), explained Linda DiMeglio, MD, MPh, 
Riley Hospital for Children, Indianapolis, IN. 
Autoimmune thyroiditis is associated with 
human leukocyte antigen [HLA] genotype as 
well, which may be synergistic with HLA type for 
development of both T1DM and TAI.

“It is important to know the thyroid status 
of patients with T1DM because untreated 
hypothyroidism results in reduced insulin 
degradation and could cause hypoglycemia,” 
said Dr. DiMeglio.

Hyperthyroidism affects only one percent of 
those with T1D, with Graves’ disease being the 
most common cause of hyperthyroidism in 
young children and adults. Hyperthyroidism 
can be associated with worsening glycemic 
control and thyrotoxicosis may reveal latent 
diabetes mellitus. 

Serum thyroid stimulation hormone (TSH) is 
the most reliable and sensitive screening test 
for thyroid dysfunction. 

Lipid Profiles

Dyslipidemia in childhood is a risk factor for 
development of atherosclerosis and increased 
cardiovascular (CV) risk. The goals of identifying 
and treating dyslipidemia are to prevent or 
delay atherosclerosis and to diminish CV risk 
associated with diabetes and dyslipidemia 
(NEJM 1998).
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The ADA recommends performing a lipid profile 
after diagnosis of diabetes in children over age 
2 years, and when glucose control has been 
established. If values are considered low risk and 
there is no family history, assessments should be 
repeated every 5 years.

“The primary goals of lipid screening in children 
and adolescents are to identify abnormalities, 
intervene and diminish CV risk,” explained 
Kenneth Jones, MD, University of California, San 
Diego. “Diabetes and dyslipidemia contribute to 
the acceleration of atherosclerosis and increase 
CV risk, and this process begins in childhood.”

Many young individuals with obesity and T2 
diabetes have the dyslipidemia of insulin resistance, 
with its attendant risks. The treatment of familial 
hypercholesterolemia (FHC) with statins is safe 
and efficient and improves signs of vascular injury 
(Lancet 2004), according to Dr. Jones.

“There is a pressing need to identify lipid 
abnormalities in young people and study the safety 
and benefits of intervention,” he concluded.

Microalbuminuria

Risk factors for microalbuminuria (MA) are early 
onset of diabetes, long duration of diabetes, poor 
glycemic control, family history of nephropathy, 
smoking, autonomic neuropathy or retinopathy, 
poor diet, lack of exercise and hyperlipidemia. A 
rise in BP (hypertension) does not precede MA. 

 “Those who develop T1D before puberty appear 
to be in a latent period followed by more rapid 
development of MA with pubertal onset,” explained 
Denis Daneman, MD, Hospital for Sick Children, 
Toronto, Canada.

According to Dr. Daneman, extrapolations from 
adult and adolescent studies may be misleading, 
which indicate that studies of natural history of 
diabetes-related complications starting in pre-
pubescent children are warranted.

These four complications can all affect the 
outcome of diabetes treatment and care, and 
should be screened in pediatric diabetes patients, 
according to guidelines developed by ADA and 
other organizations, in order to avoid further 
complications.

Clinical Inertia Leads to 
Inadequate Treatment of 
Hypertension and  
Hyperglycemia

Four independent studies have shown that 
doctors are failing to intensify therapy in people 
with type 2 diabetes and high blood glucose 
levels or high blood pressure. Physicians 
do not appear to be aware of the American 
Diabetes Association guidelines or choose not 
to follow them because, in the populations 
we studied, the antihypertensive regimen was 
intensified in only 26 percent of visits in which 
the individuals had elevated blood pressure,” 
said Alexander Turchin, MD, MS, Brigham and 
Women’s Hospital and Harvard Medical School, 
Boston, MA. 

Other studies identified failure to intensify 
treatment to maintain blood glucose levels at 
the recommended A1C goal of less than 7%, 
and delay in therapy intensification for those 
on oral anti-diabetic drugs on average until 
A1C was 8.5%.




