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AT EE ML EIEI T Y pe 2 Diabetes Mellitus

Type |l diabetes used to be mostly
an adult-onset disease state and
was rare in children and teens.
With the rise in obesity prevalence
among children and teens,
pediatricians and other providers
who care for teens are having to
deal with it. Our guest author is
Aneesh, Tosh, MD, MPH. He is
an adolescent medicine physician
at the University of Missouri--
Columbia School of Medicine.
Dr. Tosh has a special interest in
diabetes among children and
adolescents and gives us insight
on this far too common problem.

The Adolescent Program of the
Department of Health and Senior
Services continues to offer
trainings to health professionals
on adolescent topics. The most
recent training was completed in
Portageville and was well
attended. If you would like more
information about these
programs, please contact Patti
Van Tuinen. The Department of
Health and Senior Services
sponsors the trainings in
collaboration with other partners.

/For further information, h

please contact:

Daryl A. Lynch, MD
(913) 696+8933
Patti Van Tuinen,
M.Ed., C.H.ES.
(573) 751-6188

E-mail addresses:
Daryl A. Lynch, MD
dlynch@cmbh.edu
Patti Van Tuinen
patti.vantuinen@dhss.mo.gov

Daryl A. Lynch, MD is Section Chief of Adolescent Medicine
at Children's Mercy Hospital and Consultant in Adolescent

Health to MO-DHSS.

Patti Van Tuinen is the Adolescent Health Coordinator for
the Missouri Department of Health and Senior Services.

By Aneesh K. Tosh, MD, MS, FAAP

Diabetes mellitus comprises a group of disorders characterized by elevated blood
sugars. In the pediatric and adolescent age group, Type 1 diabetes mellitus is the
most common form, characterized by impaired or absent pancreatic insulin
secretion usually due to autoimmune etiology. Type 2 diabetes is characterized
by high blood sugars from insulin resistance, usually due to obesity. With the
incidence of childhood and adolescent obesity reaching pandemic levels worldwide,
pediatric health care providers are seeing increased incidence of Type 2 diabetes,
formerly called “adult-onset” diabetes. In fact, among certain urban pediatric
centers, up to 40% of new diabetes diagnoses are of Type 2.

Type 2 diabetes is usually seen in the context of obesity. Obesity results in the
release of inflammatory chemicals into the circulation. These chemicals are thought
to impair the insulin receptor and require the pancreas to release more insulin
to maintain normal blood glucose levels, resulting in hyperinsulinemia. Diabetes
mellitus occurs when the insulin levels are unable to maintain normal blood
glucose levels. Patients with new onset diabetes may report symptoms of increased
thirst, hunger, and urination.

Diabetes is diagnosed by random plasma glucose testing, fasting blood glucose,
or a 2-hour, 75 gram oral glucose tolerance test (OGTT). Table 1 lists the American
Diabetes Association (ADA) definitions of diabetes and pre-diabetes. Those who
meet the criteria for pre-diabetes are considered at high risk of developing
diabetes and require prompt intervention consisting of lifestyle changes.

Table 1 ADA Definitions of Pre-Diabetes and Diabetes
Pre-Diabetes Diabetes
Random plasma glucose Not applicable | =200 mg/dL with symptoms
Fasting plasma glucose 100-125 mg/dL > 126 mg/dL
OGTT 2 hour plasma glucose 140-199 mg/dL > 200 mg/dL

Screening Recommendations

Health care providers must be able to recognize and screen children at
risk for the development of insulin resistance and Type 2 diabetes. ADA
guidelines state that a random plasma glucose or fasting plasma glucose
should be measured every two years beginning at age 10 years or the
onset of puberty if the patient has at least one of the following:

» Body mass index (BMI) greater than the 85th percentile for age and sex
» Weight for height greater than the 85th percentile

» Weight greater than 120% of ideal weight for height

AND at least two of the following:

* Type 2 diabetes mellitus in a first- or second-degree relative

» Native American, African-American, Latino, Asian-American, or Pacific
Islander race/ethnicity

« Signs of insulin resistance or conditions related to insulin resistance such
as acanthosis nigricans (darkening of the skin around the neck and other
areas), hypertension, dyslipidemia, or polycystic ovary syndrome.




Action Steps and Treatment Guidelines

If the diagnosis of diabetes is suspected, the child or adolescent
must be properly evaluated and treated by a health care
provider experienced in the management of pediatric diabetes.
Since Type 1 diabetes is still the most common form of
diabetes, one cannot presume an obese patient with
hyperglycemia has Type 2 diabetes, especially in the context
of ill-appearance, ketones in the urine, dehydration, or
significant weight loss. The preferred initial management of
childhood and adolescent diabetes is in an inpatient setting,
although stable patients with likely Type 2 diabetes may be
closely managed in the outpatient setting.

The foundation in the treatment of Type 2 diabetes is lifestyle
modification geared towards exercise, proper nutrition,
avoidance of calories in excess of needs, and weight loss.
While some patients may be adequately controlled with
lifestyle changes alone, many will need medical therapy.
Currently, injected insulin and oral metformin are the two
preferred medications used in the treatment of pediatric
and adolescent Type 2 diabetes. Patients are generally
followed every three months for detailed interval history
and review of lifestyle goals, physical examination, and testing
of hemoglobin Alc (HbALc) to assess average glycemic control
for the past three months. Patients with Type 2 diabetes
should also receive an annual urine examination for
microalbuminuria, fasting lipid profile for those with LDL
cholesterol greater and 100 mg/dL, and an eye exam by a
trained eye care professional.

Health care providers of children with Type 2 diabetes must
also be aware of other health conditions associated with
diabetes and obesity. All patients with diabetes are at risk
for microvascular (retinopathy, neuropathy, and nephropathy)
and macrovascular complications (coronary heart disease
and stroke). Nearly 30% of obese adolescents have the
metabolic syndrome, a combination of risk factors that
include abdominal obesity, insulin resistance, hypertension,
and dyslipidemia characterized by low HDL cholesterol and
elevated triglycerides. Children with obesity or Type 2 diabetes
are at greater risk of developing non-alcoholic fatty liver
disease (NAFLD), which in severe cases can progress to liver
cirrhosis.

Liver transaminases (AST/ALT) are a useful screening tool and
those with elevations should be referred to a health care
provider experienced in the care of children and adolescents
with NAFLD. Obese patients are also at risk of obstructive
sleep apnea (OSA). Persistent OSA is associated with impaired
cognitive function, bed wetting, and systemic and pulmonary
hypertension. Obese patients with a history of snoring, restless
sleep, and daytime drowsiness should be referred to a pediatric
sleep specialist. Finally, the health care provider of children
with obesity and Type 2 diabetes must be able to address
their patient’s psychosocial needs. Obese children are more
likely than their non-obese peers to have depression, anxiety,
low self-esteem, and other mental illnesses and are also more
likely to be bullied or teased. Children and adolescents with
suspected psychosocial impairment should be referred promptly
to appropriate professionals who can address their needs.

American Academy of Pediatrics (AAP)
http://www.aap.org/obesity
http://aappolicy.aappublications.org/cgi/content/full/pediatrics;
112/4/e328

American Diabetes Association (ADA)
http://www.diabetes.org/type-2-diabetes.jsp

Children With Diabetes
http://www.childrenwithdiabetes.com/d_0n_d00.htm

National Diabetes Education Program
http://ndep.nih.gov/diabetes/youth/youth_FS.htm

Missouri Department of Health and Senior Services
(DHSS) Web Resources

Activity & Nutrition Child and Adolescent Healthcare
Provider Tool Kit
http://www.dhss.mo.gov/Obesity/Childtoolkit.html

DHSS Diabetes webpage
www.dhss.mo.gov/diabetes
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