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Overview
· Effective insulin regimens typically include 3 components

· Basal insulin (e.g., scheduled NPH or insulin glargine (Lantus)), which is used to manage fasting and pre-meal hyperglycemia

· Nutritional or prandial insulin (e.g., scheduled Regular, insulin lispro (humalog) or insulin aspart (Novolog)) which controls hyperglycemia from nutritional (e.g., discrete meals, TPN, IV dextrose) sources

· Supplemental or correctional insulin (e.g., Regular, insulin lispro or insulin aspart), which is used in addition to scheduled insulin to meet unexpected basal hyperglycemia that is not covered by the scheduled insulin

Inclusions

· Type 2 DM 

· Patients without known diabetes but with any BG > 180 mg/dL. This includes patients with steroid-induced diabetes.

Exclusions

· Type 1 DM (ALL insulin deficient patients require basal insulin)

· Indication for IV insulin infusion (e.g., DKA or HHS, prolonged NPO status, critical illness, TPN, etc)

· Pregnancy

· Children

Guidelines

1. Stop oral diabetes agents in most patients (see list of contraindications and precautions below)

2. Check bedside blood glucose (BBG or “fingerstick”) qac and qhs (or 0600, 1200, 1800, 2400 if no discrete meals).  

3. Start BASAL insulin if any pre-meal BG > 140 mg/dL AND no recent glucose < 60 mg/dL off insulin.
	
	Starting dose of basal insulin
	Considerations

	On basal (e.g. NPH or glargine) insulin at home
	Patient’s home dose of NPH or glargine.  
	If NPO, consider starting ½ of NPH or glargine home dose, unless hyperglycemic at home.

	NOT on basal (e.g. NPH or glargine) insulin at home 
	NPH 0.2 units/kg/day given qhs or bid (i.e. 0.1 qam/0.1 qhs) 

(max starting dose 20 units/day)
	Same dose if patient has previously diagnosed or undiagnosed diabetes 


4. Start Nutritional or Prandial Insulin– HOLD IF NUTRITION IS STOPPED/HELD or PRE-MEAL BS < 60
	Type of Nutrition
	Common NUTRITIONAL Regimens
	Example Starting Doses

	· Discrete meals
	· Aspart given 0-15 minutes before meals
	· Home dose, if known or
· ~ 0.05-0.1 units/kg/meal 

	· Continuous tube feeding, IV dextrose 
	· NPH qhs or qam/qhs

· Glargine given qd, anytime

· Regular q6h
	· ~0.1-0.2 units/kg/day (in addition to basal dose)


5. Start Supplemental/Correction Insulin in addition to nutritional (prandial) insulin 

· Discrete meals: Insulin aspart QAC (with nutritional insulin)

· No discrete meals: Regular insulin Q6 hours
	Example Supplemental/Correction Insulin Scales

	Blood Glucose
	< 40 units day scheduled insulin
	40-80 units day scheduled insulin
	>80 units day scheduled insulin
	Individualized

	150-199
	1 unit
	1 unit
	2 units
	____units

	200-249
	2 units
	3 units
	4 units
	____units

	250-299
	3 units
	5 units
	7 units
	____units

	300-349
	4 units
	7 units
	10 units
	____units

	>349
	5 units + call ho
	8 units + call ho
	12 units + call ho
	___units + call ho


Note: Avoid supplemental insulin qhs unless patient is very hyperglycemic and obese

6. On a daily basis, adjust scheduled insulin based on previous days’ blood sugars:  

	BG
	< 80 mg/dL
	80-140 mg/dL
	140-180 mg/dL
	>180 mg/dL

	AM
	Decrease hs NPH or qd glargine 33-100%
	No change
	Increase hs NPH or qd glargine by 10%*
	Increase hs NPH or qd glargine by 20%†

	Noon
	Decrease am NPH or qd glargine and/or pre-breakfast Aspart 33-100%
	No change
	Increase am NPH or qd glargine and/or pre-breakfast Aspart by 10%*
	Increase am NPH or qd glargine and/or pre-breakfast Aspart by 20%†

	Dinner
	Decrease am NPH or qd glargine and/or pre-lunch Aspart 33-100%
	No change
	Increase am NPH or qd glargine and/or pre-lunch Aspart by 10%*
	Increase am NPH or qd glargine and/or pre-lunch Aspart by 20%†

	HS
	Decrease am NPH or qd glargine and/or pre-dinner Aspart 33-100%
	No change
	Increase am NPH or qd glargine and/or pre-dinner Aspart by 10%*
	Increase am NPH or qd glargine and/or pre-dinner Aspart by 20%†


*10% or 3 units, whichever is greater

†20% or 5 units, whichever is greater.  Consider larger increases if very hyperglycemic, overweight, normal renal function and: 1) patient is eating and currently on a basal insulin dose much lower than patient’s home dose (( resume dose close to home dose), or 2) patient is receiving large amounts of sliding scale insulin and remains hyperglycemic (( add up total amount of supplemental and add to basal and prandial doses).

7. For BG<60 mg/dL:
· If patient can take PO, give 15 grams of fast acting carbohydrate 

· (4oz fruit juice/non diet soda, 8oz nonfat milk, or 3-4 glucose tablets; not juice plus sugar).

· If patient cannot take PO, give 25ml of D50 as IV push

· Check finger capillary glucose q15 minutes and repeat above if BG<80

8. Discharge Orders: 
· Patient should be discharged home on a medication regimen that was similar to the admission regimen (i.e. the regimen prescribed by their PCP).  Exceptions: 

· The patient has a contraindication to an admission medication

· There is evidence of severe hyperglycemia (e.g. very high A1C) or hypoglycemia on admission regimen

· If a patient is ADMITTED WITH NO INSULIN, and REQUIRES INSULIN TO BE CONTINUED AS AN OUTPATIENT (e.g., Hgb A1c very high and contraindication to oral medication), limit discharge insulin regimen to no more than one injection per day (e.g., hs NPH).  If > 1 injection/day seems appropriate, make sure the patient has prompt follow-up with their PCP

· Avoid discharging home on “sliding scale”

· If a patient is going to require insulin injections and self-monitoring blood glucose as an outpatient, make sure they are instructed about how to do perform these
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	Notes and Considerations

	· Basal/nutritional ratio should be ~ 1/1 when the patient has good nutritional  intake.  If the basal dose is increased, and the patient has good nutritional  intake, increase the prandial coverage to achieve a ratio of basal/nutritional of ~1/1.
· Reduce prandial coverage if poor or unknown po 
· Look at total insulin (scheduled + supplemental) received the day before.  Make changes with that in mind.  I.e., if they received 32 supplemental yesterday, you should be able to add that much to their schedule today (e.g., 16 units to basal, 5 units to each meal if eating well).

· Smaller increases/larger decreases with increased creatinine

· Larger increases/smaller decreases if steroids increased

· Smaller increases/larger decreases if steroids decreased

· Bigger doses/increases for bigger people

· Smaller doses/increases for smaller people 

· Avoid too many rapid changes in dosing in patients with renal failure.  Patients with renal failure may do well on NPH qhs as their only basal regimen.

· As patient recovers from medical illness (or steroids are tapered), may need to reduce insulin doses, especially if much larger than pre-admission doses 

	

	

	


Notes on Oral agents
	Agents
	Considerations
	

	Sulfonylureas/secretagogues

glyburide, glipizide, glimeperide (Amaryl), repaglinide (Prandin), nateglinide (Starlix)
	· Risk for hypoglycemia
	· Metabolized in liver

· Glyburide metabolized to active metabolites – 50% renally eliminated

	Metformin
	· Contraindicated in heart failure and renal dysfunction (Cr > 1.5 mg/dL in men and 1.4 mg/dL in women)

· Should be held at time of iodinated contrast studies. (May be restarted after normal post-contrast renal function is confirmed)

· Adverse effects include diarrhea, nausea, and anorexia
	· Eliminated renally

	Thiazolidinediones 

Pioglitazone (Actos), rosiglitazone (Avandia)
	· Contraindicated in Class III and IV heart failure

· Use with caution in patients with edema

· Adverse effects include increased intravascular volume

· Slow onset of action

· Avoid in hepatic dysfunction
	· Metabolized in liver

	Glucosidease inhibitors

Acarbose (Precose)

Miglitol (Glycet)
	· GI intolerance
	· Acarbose eliminated in gut and renally


