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Objectives

» Briefly describe some of the
proposed causes of TIDM.

» Describe age-based diabetes control
targets.

+ Describe diabetes treatment
targeted to pediatric population.
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Utah

Epidemiology

3 per 1000 under age 18 years
33 per 100,000 children

~20-25% of TIDM population
under age 5 years

New Diagnoses 2013= 280
Pump starts 2013= 140

National/International

2.2 cases per 1000 under age 20
years

Less than 10 years old:

19.7 per 100,000 new cases of
TIDM

0.4 per 100,000 T2DM
Over 10 years old
18.6 per 100,000 TIDM
8.5 per 100,000 T2DM
Increasing
~3% per year US/3.9% Europe

Under age 5 years: 5.4% per
year in Europe



Genetic Susceptibility

40 loci (so far) known to
affect disease
susceptibility
- HLA region on
chromosome 6

HLA Class IT haplotypes
- Greatest susceptibility
- DRB1*0401-DQB1*0302
- DRB1*0301-DQB1*0201
- Provide Disease Resistance
- DQA1*0102-DQB1*0602
- DRB1*1501

Insulin associated loci
- VNTR

- PTPNZ22

- CTLA4

- IL2RA

Most thought to involve

Immune response
(autoimmune included)




Environmental " Causes”

* Perinatal * Viruses (IgM)
- Preeclampsia, neonatal - Enterovirus
respiratory disease, - Coxsackie
jaundice, maternal age >25 .
vears - Dietary
- Cows Milk (beta-casein

* Hygiene hypothesis

- Improved "sanitation”
increasing immune
mediated disorders

exposure)

- Vitamin D (protective)

- Omega-3 fatty acids
(protective)

- Early or late introduction
of cereal (4-6 months of
age)

- Nitrates in drinking water




Risk’

* No family history: 0.4%

* Mother with TIDM: 1-4%

+ Father with TIDM: 3-8%

* Both parents: as high as 30%
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Insulin production

Onset of Type 1 Diabete

Genetic predisposition

Second “hit”

Destruction of

Islet cells

|

Silent, asymptomatic process
Antibody markers present

Mild abnormalities of glucose

]Onset of diabetes

Time (weeks/months)

Natural History of type 1 diabetes. A re-creation of the
model, originally proposed in 1986.2



Insulin production

Onset of TIDM

Environment might influence entire
. . .- natural history.

Genetic predisposition

(probably key link to immune
abnormalities)

Silent, asymptomatic process
Antibody markers present

/ (2 or more islet autoantibodies)
Precipitating
Event:

abnormalities of glucose
"Second hit" J

Loss of p cell could be
relapsing or remitting
pattern. (Progressive loss
of insulin release).

Destruction of _
IOnset of diabetes

Islet cells starts

Time (weeks/months)

Natural History of type 1 diabetes with more theory,
hypotheses, and detail !



Diagnosis

* New Onset
- Classic triad: polyuria, polyphagia, polydypsia
- More DKA and dehydration in pediatric population

» Diagnostic Criteria
- Fasting Plasma Glucose (FPG) > 126 mg/dl
- Random venous plasma glucose > 200 mg/d|

- Plasma glucose > 200 mg/dl 2 hrs after glucose load (1.75
g/kg or 75 grams max)

- Hgb Alc > 6.5% (more for dx of T2DM)




Autoimmunity

+ 70-90% have immunological autoantibodies

(10-30% do not (and still have TIDM)
- Insulin Autoantibodies (TIAA)*
- Islet Cell Antibodies (ICA)

- Islet Cell Antibodies to membranous tyrosine
phosphatase (ICA-512)

- Glutamic Acid Decarboxylase (GADA)*
- Insulinoma-associated autoantigen 2 (IA2A)*
- Zinc transporter 8 (ZnT8A)*

* Confirmed targets of autoantibodies in type 1 diabetes of man®




Treatment  Basal-Bolus
Insulin

% .
‘I\\\\ ‘ \

8 am 12 noon 3:30 pm 6 pm

“Normal”

NPH/Regular

Basal/Bolus
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Targets

Target Blood Glucose:

Up to age 7 100-200 mg/dI

7-11 years 80-160 mg/d|

12 and up 70-150 mg/dI
Target Hemoglobin A1C:

Less than 6 7.5-8.5%

6-12 years < 8.0%

13-19 years <7.5%

> 19 years <7.0%




Education

+ Testing, glucometers
Basal-Bolus Insulin (No sliding scales)

- Carbohydrate Ratio
* Match insulin to food (not "feeding insulin")

- Correction Factor
* How much 1 unit of insulin decreases glucose

» Carbohydrate Counting
- No exchanges

- Insulin Administration
=1




Where do I Start??2??

» Guidelines to Dosing

Approximate Total Daily Dose (TDD)
« 0-6 years: 0.5 to 0.75 units/kg
e 6-12 years: 0.75 to 1 units/kg
e 12-~18 years: 1-1.5 units/kg

Basal Insulin
- ~40-50% of TDD

Bolus
- Rule of 1700 (1700 = KG or TDD)

» Approximate Correction Factor

- Rule of 450 (450 = KG or TDD)
« Approximate Carbohydrate Ratio

Example:
6 year old
Weight: 19.3 kg

Basal Insulin: 6 to 7 units
(19.3 x 0.75 x 0.4 (or 0.5) = 5.79-7.23 units)

Carbohydrate ratio

1 unit per 25 grams of carbs
(450 + 19.3 = 23.3)

Correction Factor

1 unit per 100 mg/d| over 200 mg/dl
or 3 unit per 50 over 200 mg/dl
(1700 = 19.3 = 88.08)



Dosing Cards

Carbohydrate Dose Correction Dose
(1:10) (1:50 over 150)
Grams of Units of Insulin B& Pre-Meal Before Bed
Carbohydrates

151-200 1 0
515 1

201-280 2 1
16-25 2

251-300 3 2
26-35 3

301-380 4 3
36-45 4

351-400 5 4
46-55 B

401-450 é 5
56-65 6 451-500 7 6
66-75 7 501-* 8 7

*Different ratios and factors available at
www.primarychildrens.org/diabetes




Insulin Delivery

Available pens that deliver 3 unit doses




IT-Port

Use with syringe
or pen needle

Meedle never touches

your skin
Medication delivered Soft cannula
directly in to

subcutaneous tissue




CSII (Continuous Subcutaneous Insulin Infusion)

ACCU-CHEK®
Aviva Combo

T
» Megno Daten
o Emassticagon

1900 10:10 AM

2011



Continuous Glucose Monitor

(CGM)
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Genetic predisposition
(probably key link to immune

abnormalities)

Insulin production

"Curative" Treatment??

Environment might influence entire
natural history.

Silent, asymptgmatic process
Antibody mfrkers present

/7
Precipitating
Event:
"Second hit"

Mid abnormalities offglucose

-,

betes

Loss of p cell could be
relapsing or remitting
pattern. (Progressive loss
of insulin release).

-
Honeymoon

Onset of di

I

Destruction of
Islet cells starts

Time (weeks/monthg)

Natural History of type 1 diabetes.!3
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