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KNH 411
Type 2 Diabetes Mellitus -- Pediatric Obesity
1. Understanding the Diagnostic and Pathophysiology
1. What are the risk factors for developing type 2 DM as a child? What do the current ADA standards of medical care recommend concerning screening at-risk children?
There are many risk factors for developing T2DM as a child. The leading risk factor is weight. The more fatty tissue that a child has, the more resistant their cells are to insulin. Inactivity is another risk factor because exercise uses up more glucose and makes cells more responsive to insulin. Family history of diabetes significantly raises one’s chances of developing it. Diabetes is more common in women and of a certain race, including blacks, hispanic, native american, asian american, and Pacific Islanders.  “Testing to detect type 2 diabetes and prediabetes should be considered in children and adolescents who are overweight and who have two or more additional risk factors for diabetes”(Diabetes Care).
2. Evaluate Adane’s medical record. Identify which risk factors most likely led to the routine screening for DM during her school physical.
Adane shows many of the risk factors that would bring her to be screened for diabetes. She is a female which is a risk factor. She is black, and people of that race have been found to be more susceptible to developing T2DM. Both her mother and grandmother have T2DM. Probably the biggest factor is Adane’s weight. She is extremely obese for a child her age. with all of these risk factors met by Adane, it is very clear why she was tested.
3. What are the ADA standard diagnostic criteria for T2DM? Which are included in Adane’s medical record?
The following are all standard diagnostic criteria for T2DM:

· An A1C test that shows A1C > 6.5%. 

· A fasting plasma glucose > 126mg/dL

· 2-h plasma glucose ≥200 mg/dL during an oral glucose tolerance test.

· In a patient with classic symptoms of hyperglycemia or hyperglycemic crisis, a random plasma glucose ≥200 mg/dL.

She had a very high fasting plasma glucose. Also her A1C test was found to be a 6.9%, over the range to be considered positive for T2DM.
Nutrition Therapy & Pathophysiology p.485
4. Adane’s physician requested additional testing that included autoantibody levels and C-peptide. Explain why these tests were done and what the results indicate for Adane.
By testing certain autoantibodies, healthcare providers can differentiate between autoimmune T1DM and diabetes resulting from obesity and/or insulin resistance. “Tests used to measure diabetes-related autoantibodies include islet cell cytoplasmic autoantibodies (ICA), insulin autoantibodies (IAA), glutamic acid decarboxylase autoantibodies (GADA), and insulinoma-associated-2 autoantibodies (IA-2A)” (Nelms p 485). It has been shown that patients that have been positive for these autoantibodies primarily have T1DM. Testing C-peptide is done because c-peptide gives a more accurate reading for how much insulin is being produced than testing insulin itself, especially if a patient is getting insulin injections. The results can help differentiate between T1DM and T2DM because in T1DM, the levels will be low and in T2DM they will be high. Adane is negative for all of the autoantibodies and has a high level of C-peptide. Based on these tests we can conclude that Adane has T2DM.
Nutrition Therapy & Pathophysiology p.485
5. Insulin resistance is a major component of T2DM. Explain this pathophysiology. How could you determine whether Adane is exhibiting insulin resistance?
Glucose is absorbed from the blood to the cells for energy. This is facilitated by insulin. Insulin also converts excess glucose into glycogen for storage in the liver. In people with insulin resistance, their bodies do not react to insulin correctly and glucose remains in the bloodstream. When the liver does not respond to insulin the glucose is not converted to glycogen so this type of stored energy is decreased. There are several tests that can be done to determine if a patient exhibits insulin resistance. The fasting blood sugar test- most people with insulin resistance almost always have a raised blood sugar. The fasting insulin assessment- when a healthy individual fasts for 6-8 hours, their insulin level is usually around 60 pmol/L. A level higher than that usually indicates insulin resistance. Those a just a couple ways that we could test to see if Adane is insulin resistant. 
http://www.news-medical.net/health/Insulin-Resistance-Pathophysiology.aspx
6. Children with T2DM are at a high risk of early cardiovascular disease. Why does this complication occur with diabetes? Evaluate Adane’s lipid profile. How does this compare with lipid goals for children with diabetes? 
A lot of the time, when a child develops T2DM, it is a result of obesity. Obesity is also a large risk factor in the development of CVD. They all fall into the category known as metabolic syndrome. Metabolic syndrome is the constellation of risk factors that includes abdominal obesity, insulin resistance, dyslipidemia, hypertension, and prothrombotic state. Adane’s Cholesterol level is way higher than it should be. Her cholesterol is at 210 when it needs to be <170. As well, he triglycerides are extremely high. They should be <150 but are at 175. These levels show a possible risk for CVD.
Nutrition Therapy & Pathophysiology p.301-302
7. Adane’s grandmother asks about medication for treating high cholesterol as her husband is on this medication. What are the recommendations for the use of statin drugs in children?
The American Academy of Pediatrics have done a lot of research and trial testing on the use of statin drugs in children. Based upon their research, statin drugs can be used by children 8 years or older who are at high risk of developing CVD. they have 4 FDA approved statin drugs. The AAP also reinforce the fact that this is for extreme cases and the best method for reducing LDL levels is proper diet and regular exercise. 
http://pediatrics.aappublications.org/content/119/2/370.full#sec-4
8. Adane’s urinalysis is positive for protein. What does this mean and how may this be related to her diabetes?
Adane is most likely positive for Proteinuria. Protein is in the blood, which filters through the kidneys. When protein gets into urine, this is usually a result of damaged kidneys. Proteinuria is a sign of chronic kidney disease (CKD) which can be caused by diabetes. For patients with diabetes, albumen in the urine is the first sign of kidney function deterioration. 
http://kidney.niddk.nih.gov/kudiseases/pubs/proteinuria/
9. Should Adane and her family be taught about self monitoring of blood glucose (SMBG)? If so, what are the standard recommendations for daily frequency of testing? What would be the appropriate fasting and postprandial target glucose levels for Adane?
Yes they should be taught about SMBG. with the use of the device, a patient will be able to better understand their diabetes and control it. Benefits include helping to understand which foods and diets are best for a patient and helping with anxiety over hyperglycemia. For type 2 diabetics that use insulin, blood glucose should be tested 2-4 times a day. If not using insulin, 1 time a day is enough. Appropriate  fasting target glucose levels should be between 70-130 mg/dL.  Appropriate postprandial target glucose levels should be <180 mg/dL. 
http://www.diabetes.org/living-with-diabetes/treatment-and-care/blood-glucose-control/checking-your-blood-glucose.html
II. Understanding the Nutrition Therapy
10. Outline the basic principles for Adane’s nutrition therapy to assist in control of her T2DM.
The treatment and goals of nutrition therapy are different for every person. It is very important to set goals for Adane that are both reachable and ones she is willing to commit to. Our main aim is to promote a lifestyle change early that will help her throughout her entire life. I believe that our major priorities are be teaching Adane how to eat as a diabetic, facilitate continuous weight loss through a proper nutrition and regular exercise until she got into at least the 85th percentile for her weight/age. 
Nutrition Therapy & Pathophysiology p.505
III. Nutrition Assessment
11. Using the charts on pp. 188-189, assess Adane’s ht/age; wt/age; ht/wt; and BMI. What is her desirable weight? 
Adane is 4’4” (52”) and weighs 140lb (63.6kg). She is at about the 49th percentile for ht/age, so she is about average as far as her height. For her weight she is extremely over her recommended level. She is over the 100th percentile for weight/age. Adane’s BMI is 36.5. This is way higher than a child’s BMI should ever be. A desirable weight range for Adane would be between 56-72 lb. 
Medical Nutrition Therapy: A Case Study Approach p.188-189
12. Identify any abnormal laboratory values measured upon her admission. Explain how they may be related to her newly diagnosed T2DM.
	Chemistry
	Reference Range
	Adane's Level

	Glucose (mg/dL)
	70-110
	171

	Cholesterol (mg/dL)
	<170
	210

	Triglycerides (mg/dL)
	<150
	175

	HbA1C  (%)
	3.9-5.2
	6.9

	EAG
	--
	151

	C-peptide (ng/mL)
	0.51-2.72
	2.75

	Urinalysis
	
	

	Protein (mg/dL)
	Neg
	+

	Glucose (mg/dL)
	Neg
	+

	Prot chk
	Neg
	+


Serum glucose is way high which is an indicator of hyperglycemia and Diabetes. Cholesterol and Triglyceride levels that are that high are indicators of dyslipidemia which is commonly found in T2DM patients. “HbA1c is a lab test that shows the average level of blood sugar (glucose) over the previous 3 months. It shows how well you are controlling your diabetes”(http://www.nlm.nih.gov/medlineplus). EAG is estimated average glucose is like A1C, but A1C is a percentage while EAG is measured mg/dL and is used to better explain to patients their average blood glucose. C-peptide levels show how much insulin is being produced by the body and helps diagnose insulin resistance. Positive signs of protein in the urine is a early sign of deteriorating kidney function. Glucose in the urine is just another sign of diabetes and high blood glucose levels.
13. Determine Adane’s energy and protein requirements. Be sure to explain what standards you used to make these estimations. Should weight loss be a component of your estimation of energy requirements?
I decided to use the Mifflin-St. Jeor Method to calculate Adane's energy requirements.

10 x 63.6kg + 6.25 x 132cm – 5 x 9y/o – 161 = 1255 kcal

I then multiplied 1255 by a PAL of 1.4 (low activity level).

1255 x 1.4 = 1757 kcal

1757 kcal x 20% = 351 kcal / 4kcal/g = 88g PRO

Weight loss is definitely a huge focus in Adane’s nutrition therapy, but it would unwise to force a drastic change in diet. I did the estimations based upon Adane’s current weight, not her desirable weight. At 1757 kcal a day, when a healthy diet is eaten and exercise is done 3-5 days a week, a healthy weight loss can be achieved.    
14. Using Adane’s diet history, assess the approximate number of kilocalories her intake provided, as well as the energy distribution of calories for protein, carbohydrate, and fat, using the exchange system. Compare this to the recommendations that you made in question #10.
With the use of fitday.com, I tabulated Adane’s diet history. The kilocalorie count came to be 4500 kcal. The energy distribution of calories came to be 54% CHO, 9% PRO, and 36% FAT (35% of which was from Saturated fat). She is eating way too much for a child her age. She is going to need to cut down drastically on the sugar drinks and foods high in saturated fat.
Medical Nutrition Therapy: A Case Study Approach p.183
fitday.com
IV. Nutrition Diagnostic
15. Prioritize two nutrition problems and complete the PES statement for each.
1. Obesity (NC-3.3) related to excessive energy intake, food and nutrition related knowledge deficit, and physical inactivity as evidenced by BMI of 36.5, weight for height more than normative standard for age and sex, increased body adiposity, and overconsumption of high-fat and calorie-dense foods.

2. Inappropriate intake of fats(saturated) (NI-5.6.3) related to food and nutrition related knowledge deficit concerning types of fat as evidenced by 24 hour diet recall and high cholesterol levels.
International Dietetics & Nutrition Terminology Reference Manual
V. Nutrition Intervention
16. Determine Adane’s initial nutrition therapy prescription using her diet record from home as a guideline, as well as your assessment of her energy requirements.
CHO-  1757kcal x 50% = 878.5kcal / 4kcal/g = 220g CHO

PRO-  1757kcal x 20% = 351kcal /4kcal/g = 88g PRO

FAT-  1757kcal x 30% = 527kcal / 9kcal/g = 59g FAT

Breakfast- 66g CHO, 26.5g PRO, 18g FAT

Lunch- 55g CHO, 26.5g PRO, 18g FAT

Snack- 33g CHO, 5g FAT

Dinner- 66g CHO, 35g PRO, 18g FAT 
17. Outline the initial steps you would use to teach Adane and her family about nutrition and diabetes. What education materials could you use?
Because I see from the medical report that both her mother and grandmother have T2DM, I would first find out what they already know about the disease and the type of diet that a diabetic should be on. I would then give them medical brochures that outline what the disease is, the risk factors of it, and step one must take to help control the disease. I would also go over a simple diet plan on how to manage their diabetes in the most healthy way possible. Another good education material would be a list of cookbooks with diabetic friendly recipes.  
18. Considering that Adane will not be started on medication, is it necessary to teach her and her family about hyperglycemia, sick-day rules, and exercise?
It is definitely necessary to teach Adane and her family about hyperglycemia and exercise and it wouldn’t hurt to go over sick-day rules. Exercise is a key component in controlling diabetes. Adane should get at least 30-45 minutes of medium intensity exercise 5 days a week. Exercise can help to lower blood glucose levels and increase insulin sensitivity. Hyperglycemia is when there is too much glucose in the bloodstream. Prolonged hyperglycemia can cause damage to the eyes, kidneys, nerves, blood vessels, gums, and teeth. “Sick-day management rules, including assessment for ketosis with every illness, must be established for children with type 1 diabetes. Families need to be taught what to do for vomiting and for ketosis to prevent severe hyperglycemia and ketoacidosis.”
http://ndep.nih.gov/media/youth_factsheet.pdf
19. Adane’s mom is worried that none of the children will ever be able to have birthday cake or other sweet treats. She feels that she cannot offer these to the other children if Adane cannot have them. What would you tell her?
This kind of problem occurs all the time in families with one or more individuals having diabetes or in when one of the children has many food allergies or tolerances. There are a few ways to go at the problem of not leaving out children because of a condition. One would be to make all sweet treats sugar free with artificial sweeteners. If that route didn’t work, one could make regular desserts for everyone, while making a separate, sugar free dessert for the child with diabetes.
VI. Nutrition Monitoring and Evaluation 
20. Write an ADIME note for your initial nutrition assessment

A- Adane Ross, 9 y/o African American female 
     Ht- 4’4”, Wt- 140lb, BMI- 36.5
     Desired Wt- 56-72 lb
     Labs: Chemistry: Glucose- 171mg/dL, Cholesterol- 210mg/dL, Triglycerides- 175mg/dL, HbA1c-
                6.9%, EAG- 151, C-peptide- 2.75ng/mL
                Urinalysis: Protein- tr, Glucose- +, Prot chk- + 
     Family hx- Mother & Grandmother- T2DM, Grandfather- high cholesterol & hypertention
     Dx- T2DM, Obesity
             Based upon patients 24 hour recall, patient has an excessive energy consumption, particularly
             excessive saturated fat consumption
D- Obesity (NC-3.3) related to excessive energy intake, food and nutrition related knowledge deficit,  
      and physical inactivity as evidenced by BMI of 36.5, weight for height more than normative
      standard for age and sex, increased body adiposity, and overconsumption of high-fat and
      calorie-dense foods.
I- Short-term Goals- Reduce the amount of saturated fat in diet to 10% of total fat intake
                                 Reduce Calorie intake to approximately 1800kcal per day
                                 Exercise at least 30 minutes of medium intensity for 5 days a week
    Long-term Goals- Reach 85th percentile for wt/age within one year through diet and exercise
M&E- Follow up in 1 weeks time
           Assess Adane’s compliance to the short-term goals
           Modify goals if needed
           Have Adane keep a food journal and a blood glucose log
           Regular visits of 3 months or as needed
Adane’s grandmother suggests that perhaps Adane should have “stomach surgery” so that she will lose weight more quickly. What are the recommendations for pediatric bariatric surgery?
It is a controversial topic and often depends on the severity of the obesity of the patient, and the individual patient themselves. I would not recommend this surgery for Adane because she is very young and will soon be going through puberty. At this this in her life it would be more wise to change her lifestyle and behaviors towards food as well as increase her daily amount of exercise over having her go through an intense procedure in hopes of weight loss.
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