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Children with Type 2 Diabetes who are asymptomatic at presentation can be managed initially with proper diet and exercise, but most will eventually require medication.  The mainstay of treatment for children and adolescents with Type 1 or Type 2 Diabetes is insulin.  
Glycemic targets
Glycemic targets are modified and individualized in the pediatric population because of children’s immature counter-regulatory mechanisms and decreased ability to recognize signs of hypoglycemia.  The following represents age specific blood glucose and A1C goals for type 1 diabetes to keep glucose levels as near normal as possible without significant hypoglycemia.
	Age (yrs)
	Target Glucose Levels 
	Target HbA1C

	
	Before a meal
	Bedtime/Overnight  
	

	< 6 
	100-180 mg/dl
	110-200 mg/dl
	7.5 - < 8.5%

	6-12 
	90-180 mg/dl
	100-180 mg/dl
	< 8.0 %

	13-19
	90-130 mg/dl
	90-150 mg/dl
	< 7.5 %

	Adults 
	70-130 mg/dl
	70-130 mg/dl
	< 7.0 %


*Glucose targets for toddlers/Preschoolers (age 0-6) is higher than other age groups because this age group is high risk and vulnerable to hypoglycemia. Blood glucose targets should be higher if child has frequent hypoglycemic episodes or hypoglycemic unawareness.  
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A1C measures average glucose level over last 3-4 months

Ideally, check A1C every 3-4 months 

Converting table for A1C and average glucose (G) level 

	A1C
	5%
	6%
	7%
	8%
	9%
	10%
	11%
	12%

	Glucose
	90
	120
	150
	180
	210
	240
	270
	300


Patient education and self care
Monitoring routine of blood glucose levels 
· Before meals (breakfast, lunch, and dinner) daily 
· Bedtime daily 
· 2 hours after a meal (as doctors recommend)
· At 3 am to adjust evening insulin dose (as doctors recommend)
Monitoring for special conditions 

· Before and after exercise 

· When get sick or has nausea, vomiting, or diarrhea 

· Feel tired, dizzied, or confused 

· Thirsty or have a very dry mouth 

http://www.diabetes.org/type-1-diabetes/blood-glucose-checks.jsp
Pediatricians should review patterns of blood glucose at every visit and use these levels to make insulin dose adjustments or to refer to special for dose adjustments.
Insulin in Type 1 Diabetes
Types of Insulin

http://www.parknicollet.com/diabetes/treatments/insulin.cfm
http://www.diabetes.niddk.nih.gov/dm/pubs/medicines_ez/insert_C.htm
Insulin Regimen 

·  < 5yo ( .25u/kg/day
· 5-11 yo (  0.5 – 1.0 units/kg/day
· 12-18yo ( 0.8 – 1.5 u/kg/day
· Dosing: 2/3 in am, 1/3 in pm; 1/3 Reg + 1/3 Int in am, 1/2 Reg + 1/2 Int in pm
· Rapid Acting (onset 10-30 min, peak 30-60 min, duration 3-5h) = Novolog, Humalog
· Intermediate Acting (onset 1-2h, peak 4-8h, duration 10-20h) = NPH (Humilin N or Novolin N)
· Long Acting (varying onset and peaks, up to 24 h duration) = Levemir, Lantus, Humilin U
· Insulin should be given subQ at different sites including abdomen, arm, leg, and buttocks
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Medications in Type 2 Diabetes
Treatment algorithm
http://www.parknicollet.com/Diabetes/documents/GlycemicControl.pdf
Diabetes pills: 
http://www.parknicollet.com/diabetes/treatments/pills.cfm
http://www.fpnotebook.com/Endo/Pharm/OrlHypglycmc.htm
Consider insulin therapy in Type 2 Diabetes 
· A1C >11% on maximum dose of 2 or more glucose lowing agents 

· Symptomatic and blood glucose >300mg/dL
Insulin regimens 

Type of Insulin: http://www.diabetes.niddk.nih.gov/dm/pubs/medicines_ez/insert_C.htm
	Insulin Regimens
	Indications
	Carbohydrate and Meals
	Snacks

	Background insulin (single dose LA insulin at bedtime or NPH bid + 2 oral diabetes pills
	A1C >11% on maximum dose of 2 or more glucose lowing agents 

BG >300mg/dL & symptomatic
	Control carbohydrate; 3-4 carbohydrate choices per meals (15gms for each choice)
	Don’t need

	Background insulin + mealtime insulin + Sensitizer (Metformin)
	When both fasting and after meal blood glucoses are high. 
If background insulin dose reaches 0.5unite/kg body weight, consider adding mealtime insulin
	More frequent carbohydrate intake 


	Don’t need, Add RA insulin if eat snacks 

	Premixed insulin + Sensitizer (Metformin)
	When fasting, after meal, and daytime blood glucoses are all high
	More frequent  carbohydrate intake 
	May need 


BG: blood glucose; LA: long acting insulin; RA: regular acting insulin 
Adjust Insulin
General 

· Need to adjust insulin dosage frequently when initiate insulin, about 1-2 times per week, then gradually slow down if blood glucose is stable and in the target range. 
· Review 3 days of complete blood glucose data (4 times a day: pre-breakfast, pre-lunch, pre-dinner, and post dinner/bedtime)

· If total daily insulin dose reaches 0.5unite/kg body weight, consider adding mealtime insulin.

· If most BG>200mg/dl, consider increasing total insulin by 0.05 to 0.1 unit/kg and distribute equally between doses for children.
· If most fasting and pre-meal BG <200mg/dL, but above the target range, use titrating guide for insulin adjustment as 1 unit of insulin for each 70mg/dl of glucose above the target range. Decrease insulin 1-2 units if BG < 90mg/dl for children and < 70mg/dl for adults. 
Background regimen


If most morning fasting BG >120mg/dL


Add 1 unit of insulin for each 70mg/dl of glucose above the target until fasting BG reaches the target


If total daily insulin dose reaches 0.5unite/kg body weight, consider adding mealtime insulin


If most morning fasting BG <120mg/dL and Hg A1C above target


Check 2-hour post-meal glucose and consider adding mealtime insulin 
Other insulin regimens

	
	If most BG >200mg/dL
	If most BG <200mg/dL

	Background + mealtime 


	Increase total insulin by 0.05 to 0.1units/kg for children and 0.1unit/kg for adults. 
Add half to background and distribute 50% for mealtime doses.
	↗morning FBG: adjust background insulin
↗pre-lunch/dinner BG: adjust previous mealtime insulin 

	Premixed
	Increase total insulin by 0.05 to 0.1units/kg for children and 0.1unit/kg for adults.
Distribute equally between doses.

	Use titration guide to adjust

↗Morning FBG, adjust pr-dinner insulin 

↗Pre-dinner BG, adjust pre-breakfast insulin

	Age (yrs)
	Target Glucose Levels 
	Target HbA1C

	
	Before a meal
	Bedtime/Overnight  
	

	< 6 
	100-180 mg/dl
	110-200 mg/dl
	7.5 - < 8.5%

	6-12 
	90-180 mg/dl
	100-180 mg/dl
	< 8.0 %

	13-19
	90-130 mg/dl
	90-150 mg/dl
	< 7.5 %

	Adults 
	70-130 mg/dl
	70-130 mg/dl
	< 7.0 %


	Blood glucose 
	Insulin titrating guide for adult

	< 70mg/dL
	Decrease by 1-2 units

	70-120mg/dL
	No change 

	121-200mg/dL
	Increase by 1-2 units

	>200mg/dL
	Increase by 2-3 units 


Hypoglycemia
Diagnosis

· BG<70mg/dL

· Symptoms of cold, weak, sweaty, lightheaded, dizziness, confused, which called hypoglycemia. 
Treatment: Always carry some foods containing 15 grams of carbohydrates with you or your child and follow the routine “T-15-15” to treat low blood sugar. 

Feel symptoms of a low blood glucose 

· Test blood glucose 

· Take 15 grams of carbohydrate if BG < 70mg/dL
· Wait 15 minutes, test BG again. If <70mg/dL, treat again
Tips 

· You can repeat T-15-15 for one or two more times.  If the blood glucose remains low after two to three 15 grams of carbohydrate treatments, call your doctor or 911.
· One carbohydrate choice per 15 grams of carbohydrate= 3-4 glucose tablets = ½ cup (4ounces) juice or regular soda pop 

More information: 

http://www.parknicollet.com/diabetes/selfCare/lowBloodGlucose/index.cfm
http://kidshealth.org/parent/managing_diabetes/living/hypoglycemia.html
Monitoring and managing DM Complications
	Nephropathy
	· Annual screening for microalbuminuria when 10 yrs of age and has had diabetes for 5 yrs.  Test can be random spot urine analyzed for microalbumin-to – creatinine ratio.
· Treat persistently elevated microalbumin levels with an ACE inhibitor.

	Hypertension
	· Treat high normal blood pressures with diet and exercise

· Initiate pharmacologic treatment with ACE inhibitor if target blood pressure not reached in 3-6 months.  

· Hypertension in childhood = average systolic or diastolic blood pressure >  95th% for age, sex, and height on at least 3 separate days

	Dyslipidemia
	SCREENING
1. Prepubertal Children (<12 yo)

· Fasting lipid profile at time of diagnosis for children > 2yo if family history of hypercholesterolemia, history of CV event before age 55, or unknown family history. If family history is benign, first lipid screening can be delayed until age 12.  If LDL < 100, repeat lipid profile every 5 yrs

2. Pubertal Children (>12yo)

· Fasting lipid profile at time of diagnosis and repeated every 5 years if LDL <100.

* If lipid levels are abnormal, repeat fasting lipid profile annually in both age groups.
TREATMENT
· Initial therapy is achieving optimal glucose control and reducing saturated fats in diet

· If LDL > 160 OR LDL is 130-160 and patient has failed lifestyle changes ( initiate lipid lowering agent

· GOAL = LDL < 100

	Retinopathy
	SCREENING

· First ophthalmologic exam when child is > 10 yrs old and has had diabetes for 3-5 years

· Annual exams thereafter

	Foot care
	· Feet should be examined at every visit for foot ulcers or signs of neuropathy
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Insulin therapy in Type 2 Diabetes for adults

Start insulin

· A1C<9%: 0.1units/kg; A1C>=9%: 0.2units/kg
· Maintain oral agents 
· Type of Insulin: http://www.diabetes.niddk.nih.gov/dm/pubs/medicines_ez/insert_C.htm
Insulin regimens
1. Start background insulin: single dose of long acting insulin at bedtime or NPH bid + 1-2 oral diabetes pills
2. Background insulin + mealtime insulin + Sensitizer (Metformin)
3. Premixed insulin + Sensitizer 
Background insulin + mealtime insulin

A1C

<9%


>9%

Background
0.1 units/kg/d 1/d 
0.2 units/kg /d  
once daily at bedtime
Mealtime
0.1 units/kg/d 

0.2 units/kg/d  
divided evenly for meal doses 
Total 

0.2 units/kg/d

0.4 units/kg/d
Sample: 

80kg and Hg A1C 11%:
16 units LA at bedtime and 16 units RA with 5unite at am, 5 at noon, and 6 at pm
Total 32 units per day (0.4 units/kg/day)
Premixed insulin

A1C

<9%


>9%

Background
0.1 units/kg 

0.2 units/kg
Twice a day at AM and PM


Total 

0.2 units/kg/day
     
0.4 units/kg/day
Sample:

80kg and Hg A1C 11%: 16units at am and 16units at pm 
Total 32 units per day (0.4 units/kg/day)
Adjust Insulin and hypoglycemia

See the section for children and adolescent 
Online resources 

How to contact a diabetes educator: American Association of Diabetes Educators www.aadenet.org
National Diabetes Association www.ndep.nih.gov
American Diabetes Association www.diabetes.org
American Dietetic Association guide to eating right

Professional Guidelines 

www.quidelines.gov
www.diabetes.org
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