NEW NEW NEW OCTOBER 2005 NEW NEW NEW

DIABETIC KETOACIDOSIS AND NEW ONSET IDDM TREATMENT PLAN

Standard Admission Orders For PICU

1. Admit to PICU

2. Notify diabetes team of admission (for newly diagnosed pts. only):

· Diabetes Clinical Resource Nurse - voice mail x40494

· Dietitian (in am)

· Social Worker
(ONLY if needed, contact PICU/D7 social worker)

3. Initiate Diabetes education

4. Diet: NPO

5. Activity as tolerated 

6. I & O & daily weight

7. Lab work:

ABG or VBG gas with electrolytes on admission and then q 3 hours. 

BMP with Calcium, Phosphate, Magnesium on admission and q. 6 hrs. 

Amylase and Lipase on admission.

Blood glucose monitoring q 1 hr until insulin drip is discontinued.

Check urine ketones q void once subcutaneous insulin started.

8. Administer O2 to keep O2 saturation > 95% 

9. IV Fluids:

Calculations:

Deficit: Assume 7% dehydrated; weight (kg) x 70 =


(a) _____ml

Remaining Deficit; subtract all boluses given: (a) – bolus IVF = 
(b) _____ml

Replace remaining deficit over 48 hours: (b) / 48 hours =

(c) _____ml/hr

Maintenance IVF: 




            
(d)_____ml/hr

Total IVF (maintenance + remaining deficit): (c) + (d) = 
_______ml/hr

Serum glucose > 250 mg/dl

Normal Saline with 20 mEq KCl and 20 mEq KPO4 at total IVF rate.

Serum glucose < 250 mg/dl

D10 1/2 Normal Saline with 20 mEq KCl and 20 mEq KPO4 at ½ total IVF rate plus 1/2 Normal Saline with 20 mEq KCl and 20 mEq KPO4 at ½ total IVF rate to make D5 1/2 NS with 20 mEq KCl and 20 mEq KPO4 at total IVF rate.

10. If urine output not > 1ml/kg/hr or serum K > 5.0, call HO immediately

11.Regular Human Insulin continuous infusion at 0.1 units/kg per hour.

12.Once insulin infusion is begun, call HO if serum glucose is <150mg/dl or >250mg/dl.

13.Acetaminophen 15mg/kg = _________ q 4 hours PO/PR PRN temperature >38.0 or headache.

14.VS, neuro checks, and cardiac monitoring q 1 hr while on insulin drip, then per unit routine.  If GCS < 13 or if patient c/o headache, neuro checks q ½ hour and call HO and attending.

15.If it is anticipated that the patient will be transitioned to s.c. insulin in a.m., please order an UNLIMITED ADA breakfast.

16.  When patient is transitioned to s.c. insulin, home glucose monitor may be used for blood glucose testing.  

Note:  If the patient has known diabetes and is on an insulin pump, the pump should be disconnected and the infusion set removed.  The parents should be instructed to bring a new infusion set to the hospital the following day so that the pump can be re-started after the patient recovers from DKA.  

Notes on DKA protocol

1) Dehydration

- Most patients require an initial 10 cc/kg bolus of normal saline.  A larger initial bolus may be required in patients who are severely dehydrated/ hemodynamically unstable

- The average fluid deficit in children with DKA is 7% of body weight, but a larger fluid deficit may be present in children with signs of severe dehydration.   In this case, the fluid calculations in the standard DKA orders will need to be adjusted accordingly. 

-Good urine output/ adequate renal function should be assured prior to giving potassium replacement.  


-  Replacement for ongoing losses (i.e. urinary losses due to osmotic diuresis) may occasionally need to be added into fluid calculations if urine output is very large.   

2) Hyperglycemia
- A lower insulin rate (~0.05 units/kg/hr) may be considered for patients with severe hyperglycemia (i.e.  BG > 1,000), but mild acidosis

- The relative rates of infusion of the D10 ½ NS and ½ NS should be adjusted to maintain the serum glucose concentration in the target range (150-250 mg/dL)

- The insulin infusion rate should not be decreased unless the glucose cannot be maintained above 150 on D10.  

- Patient should continue on i.v. insulin until venous pH > 7.32 and HCO3 >20

3) Acidosis
- Acidosis should correct on its own with rehydration and insulin treatment.

- Do not use bicarbonate bolus.  This can worsen both intracellular acidosis (cardiac and CNS) and hypokalemia.

- Consider slow bicarbonate infusion only in rare circumstances of symptomatic hyperkalemia or cardiovascular instability due to acidosis (usually with pH<7.0) - 1 mEq/ kg over 60 min.

TRANSITION TO S.C. INSULIN REGIMEN FOR  NEW-ONSET IDDM

* NOTE:  The guidelines below do NOT apply to patients with known diabetes.  These patients should be transitioned back to their usual home insulin regimens and not to the regimen outlined below.  Contact the peds endocrinologist on call for advice on how and when to transition patients with known diabetes back to their usual sc regimens.  

(1) The first dose of s.c. insulin should be given just prior to breakfast or dinner. Immediately after the s.c. insulin dose, the i.v. insulin infusion is discontinued and the patient is allowed to eat.  Patients should not be switched from an insulin drip to s.c. insulin at times other than those scheduled for the usual AM or PM s.c. insulin dosages.  At that point, all glucose-containing i.v. fluids should also be discontinued.  Unlike Regular insulin, Novolog acts immediately and pts. MUST eat right after injection.  If it is unclear how much a patient will be able to eat, the injection can be given immediately after eating.

· IF it is necessary to d/c gtt at times other than before breakfast or dinner, then ONLY Novolog sc insulin should be used.  NPH should only be given before breakfast or dinner, NEVER in the middle of the day or night.

(2) 
Initial s.c insulin dosing - Appropriate starting doses:

pre-pubertal child:  
0.5-0.7 units/kg/day = total daily dose(TDD)
post-pubertal child:
0.7-0.9 units/kg/day = TDD
Divide total daily dose as ~2/3 NPH and ~1/3 Novolog.  2/3 is given in the morning,

just  before breakfast,  and 1/3 in the evening, just before dinner.  

Ex: For a 30 kg pre-pubertal child - 

Total daily dose = 0.6 x 30 kg = 18 units

a.m. dose (before breakfast)= 2/3 x 18 = 12 units:

 8 units NPH (~2/3 x 12), 4 units Novolog (~1/3 x 12)

p.m. dose (before dinner)= 1/3 x 18 = 6 units:

4 units NPH, 2 units Novolog
Note:  Contact the peds endocrinologist on call before making any insulin dosage adjustments.  

*************CONTACT PEDS ENDOCRINE ATTENDING WITH BLOOD GLUCOSE VALUES QD BEFORE BREAKFAST AND DINNER (BEFORE THE INSULIN DOSES ARE GIVEN) TO HELP WITH INSULIN ADJUSTMENTS *************

(3) 
Blood glucose testing - Blood glucose should be tested by fingerstick before breakfast, lunch and dinner, at bedtime and at 2-3 a.m.  Additional testing should be done if the patient experiences symptoms of hypoglycemia.  

(4) 
Correction Scale (“sliding scale”) - A correction scale should be used to adjust the Novolog insulin dose.  Unless the patient is ketotic or severely hyperglycemic (above 400 mg/dL), it is best to use the correction scale only with the usual b.i.d. insulin injections.  

The 1500 rule can be used as a rough estimate for the correction scale (“sliding scale”):  

1500 / Total daily insulin dose = decrease in blood glucose with 1 additional unit of 

Novolog.  Insulin dosages can only be written in ½ unit or whole unit  increments.  Also, correction scale ranges should be either in 50 or 100 point ranges.  (see examples below.)

FIRST, determine appropriate target range for the blood sugar.  Then add correction scale units above target range, ending with 350 or 400.  Insulin units can only be given in ½ unit increments.

TARGET RANGES:
< 5y.o. 100-200

 
 6-13y.o. 80-150

 
>13y.o. 70-150
Ex: For a 14 y.o. patient who is using 30 units/day, 1 unit of Novolog would decrease the blood glucose by: 1500/30 = 50 mg/dl

An appropriate correction scale for the above patient would therefore be:

blood glucose 
  151-200 : 
add 1 unit Novolog
  201-250 :  
add 2 units

  251-300 :         add 3 units

  301-350 : 
add 4 units

    > 350   :        add 5 units

Ex:  A 4 yo weighing 18kg.  TDD=9units(0.5units/kg/day)



AM dose = 2/3 x 9 = 6 units (4 NPH, 2 Novolog)



PM dose = 1/3 x 9 = 3 units (2 NPH, 1 Novolog)

Correction Scale should start at 200 (Target Range = 100-200) and using the 1500 rule, 1 unit of Novolog would decrease the blood sugar by 166 points (1500/9 = 166).  


Therefore, an appropriate correction scale would be as follows:

100-200 base dose ( NO addn’l Novolog)

201-300 add ½ unit Novolog

301-400 add 1 unit Novolog

>400

add 1 ½ unit Novolog

 (5) meals - The meal plan should be arranged by the dietician.  Meals and snacks should be consumed within 30 minutes.  Patients should not be allowed to eat carbohydrate between scheduled meals/snacks as this will make blood glucose readings impossible to interpret.  This should be emphasized to the parents as well.  (Carbohydrate free snacks OK between meals. ie sugarfree beverages, protein snacks).  Pt’s on NPH/Novolog are prescribed a “fixed meal plan” consisting of 3 meals/3 snacks per day.  The timing of food, insulin and blood sugar checks is critical.  Meals and snacks need to be spaced at least 2 hours apart AND blood sugar should NEVER be tested within 2 hours of eating carb containing foods.
(6) Dietician -  The dietician should be called to consult as soon as the patient has recovered from DKA.  On weekends, if a dietician is not available in the hospital, page the dietician on call.  

(7) Teaching nurse – The diabetes teaching nurses should have been notified about patients with new-onset IDDM when they arrive in the PICU.  Teaching nurses are not available on weekends.  On weekdays, availability of teaching nurses will depend upon their other clinical workload.   On weekends (and those weekdays when teaching nurses are not available), the floor nurses and dietician will be responsible for diabetes education listed below.   

(8) Diabetes MPEP/MPER – The pediatric MPER/MPEP for diabetes is available on line for use.  Please use this to document your teaching and review all items that need to be taught to families.

(9) General teaching guidelines (in order of which they should be presented):

· Give family “Pediatric Diabetes Resource Binder”, “It’s Time to Learn About Diabetes” book and glucose meter kit.

· Have pt. and family watch video on cc TV.

· Have pt and family read through binder before meeting with dietitian and Diabetes nurse.

· Instruct on blood glucose monitoring using kit with lancet device and lancets.  Have families record glucose levels in record book.  

· Instruct on insulin mixing and injecting.

· Re-inforce teaching; as documented on MPER.

· DOCUMENT, DOCUMENT, DOCUMENT!!!!!!
DISCHARGE PLAN

(1) An appointment in the diabetes clinic should be scheduled for the first Tuesday or Friday after discharge.  To arrange this appt., the “Physician Discharge Order” sheet MUST be faxed to the pediatric referral center at 4-4958.  This is for new patients that are not established with our clinic.  MD should fill out specialty clinic and time of appointment on the order.

(2) Give patients the page operator number to page the pediatric endocrinologist on call in case of an emergency or problems/questions on weekends or evenings.  (This is included on their instruction packet entitled “Pediatric Diabetes Resource Binder”).  Routine questions should be directed to the diabetes nurse-educators, Claire Bennett and Sultanna Iden at 734 - 0494.   Patients should call the diabetes nurse-educator or the endocrinologist on call daily to report blood glucose values until the first outpatient clinic visit .

(3)
Supplies to be prescribed at discharge: (See attached Prescription Worksheet)

(4) 
Home health visits may be required by some families to continue diabetes education.  Consult with the endocrinologist/nurse educator prior to discharge to determine whether this will be required.  

(5) 
Write insulin dosages and correction scale (sliding scale) into the patient’s “Diabetes Resource Binder”.  Also make sure that the patient has blood glucose values recorded for the previous 24 hours prior to discharge.  These glucose values may be necessary for the on-call endocrinologist to make insulin adjustments

(6)
In general, patients should be discharged after dinner so that the final hospital day can be utilized for additional observation and teaching.   

***********DISCHARGE PRESCRIPTIONS SHOULD BE WRITTEN/SIGNED DAY PT. ARRIVES TO D7*************

Discharge Prescriptions Worksheet for IDDM

1.
NPH Insulin







qty: 2 vials

Use as directed



refills:  6

2.
Novolog Insulin 






qty: 2 vials

Use as directed




refills:  6

3.
Insulin syringes with ultra fine and short needle



qty: 100

 30 unit or 50 unit (specify) 





refills:  6

½ unit markings (specify if needed)







Use as directed








4. 
Freestyle or Accuchek comfort curve test strips



qty: 200

Use as directed
(Check with RN which strip to order!!!)


refills: 6

5.
Freestyle or softclix lancets





qty: 200

Use as directed
(Check with RN which lancet to order!!!!)


refills: 6








6.
Glucagon Emergency Kit





qty: 1

Use as directed







refills: 6





7. 
Ketostix








qty: 50


Use as directed







refills:  6













Please find out from the nurse or family which size syringe is needed, 0.3 cc (30 unit), 0.5 cc (50 unit), or 1cc (100 unit).  You should write correction scale and insulin doses under “special instructions” on the discharge sheet instead of on the scrips, as dosages will change over time.

A licensed physician MUST sign the scrips, as families are encouraged to take to an outside pharmacy. 

***********DISCHARGE PRESCRIPTIONS SHOULD BE WRITTEN/SIGNED DAY PT. ARRIVES TO D7*************
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