
Improving Glycemic Control in 
the Non-Critical Care Setting  



Subcutaneous Insulin  
Non-critically ill patients 

Current Inpatient Guidelines 
for Anti-hyperglycemic Therapy 

Antihyperglycemic Therapy 
Any patient with a blood glucose >180 

Check every patient at least once 

Insulin  
Recommended 

Oral Hypoglycemics  
Not  appropriate  

Intravenous Insulin 
Critically ill patients 

Goal 140-180 

Daily 
Dose 

Scheduled 

Basal Nutritional 

As 
needed 

Correctional 



Learning Objectives 
• Subcutaneous basal/bolus insulin in the Non-Critical 

Care Setting 
 

• Apply better coordination and communication with 
bedside nursing related to timing of patient nutrition 
related to delivery of care and calorie/carbohydrate 
calculations within a Non-Critical Care Unit. 
 

• Develop or improve protocols around subcutaneous 
order sets, DKA order sets, transitioning from IV to 
subcutaneous insulin, hypoglycemia  protocols, 
transitions out of the hospital, and patient/frontline 
education within a Non-Critical Care Unit. 

 



• Endocrine Society (2012) 
– Premeal glucose targets 100-140 mg/dL  
– Random BG <180 mg/dL 
– To avoid hypoglycemia, reassess insulin regimen if BG levels fall below 100 mg/dL 
– Occasional patients may be maintained with a glucose range below and/or above 

these cut-points  

• American Diabetes Association (2016) 
– Target 140–180 mg/dL most patients 
– Certain groups <140 mg/dL 
– Certain groups with higher targets (terminally ill or comorbities) 

 Hypoglycemia =  BG <70 mg/dL 
Severe hypoglycemia =  BG <40 mg/dL 

1. Umpierrez, GE; Hellman, R; Korytkowski, M; Kosiborod, M;  Maynard, G; Montori, VM, Seley, JJ; Van den Berghe, G. (2012). Management of Hyperglycemia in Hospitalized Patients in 
Non-Critical Care Setting: An Endocrine Society Clinical Practice Guideline. (2012). J Clin Endocrinol Metab 97: 16–38 
2. Diabetes Care 2016; 39 (Suppl. 1): S99-S104 
 

ADA/Endocrine Society Target Glucose 
Levels in Non–Critical Care Patients 



How do we achieve target glucose? 

• Orals 
– Hold them all 

 
 

• Insulin 
– Sliding Scale – What is sliding scale insulin therapy? 
    no longer used, too many highs and lows 
– Basal / Bolus – preferred, most physiologic 
– Insulin Drip – basal insulin for acutely or critically ill 

 



When to Use Basal/Bolus Insulin? 

Immediately at the time of admission for: 
• All patients with type 1 diabetes  
• Patients with type 2 diabetes (T2DM) if… 

– They are on insulin prior to admission 
– They are known to be poorly controlled (high A1c, BG>180 

mg/dL)  
– They are known to require multiple doses of oral agents 

that will be held in the hospital 
 

During hospitalization 
• Any patient with blood glucose levels consistently above the 

target range (>180 mg/dLx2 in 24 hrs) 
 



What Are Other Factors To Consider? 
• Outpatient 

– Outpatient regimen 
– Following regimen? 
– Control? Last A1C? 
– Diet 
– Activity level  

  
 
 
 
 

 
() ()= effect on blood sugar 

• Inpatient 
– Dietary changes () 
– Activity changes () 
– Active infection/illness () 
– Steroids () 
– Pressors () 
– Parenteral nutrition () 
– RN Providing Regimen () 
– What medications are still 

on board when admitted? 



Physiologic Insulin Secretion: 
Designing an Insulin Regimen  

Insulin 
(µU/mL) 
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Insulin Requirements: 
 
1. Basal 
 
1. Nutritional 

 
2. Correctional 



Human & Analog Insulin in US 

Adapted from American Diabetes Association. Diabetes in the Latino Population. 
Available at: http://www.diabetes.org/uedocuments/LatinoSlidesAugust05.ppt. 
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Regular: starts in 30-60 mins, lasts up to 8 hrs  

NPH: starts 1-3 hrs, lasts up to 12 hours  

  Hours 

    

-U100 detemir: no peak, up to 24 hours 
-U100 glargine: no peak, up to 24 hrs 
-U 300 glargine: no peak, up to 36 hrs 
-U 100, U200 degludec: no peak, up to 42hrs 

aspart, lispro, glulisine: starts in 15 mins, Lasts up to 4 hrs 

http://www.diabetes.org/uedocuments/LatinoSlidesAugust05.ppt


Magaji V , Johnston J M Clin Diabetes 2011;29:3-9 



Basal Insulin 

• Long-acting, no peak 
 
• Purpose: suppresses hepatic glucose production (HGP) 

overnight and ketone production 
 

• Required at all times in T1DM  patients, even when NPO 
 

• Most T2DM patients will require basal insulin in the hospital 
 

• Estimated to be ~1/2 of the total daily dose (TDD) of insulin 



Nutritional Insulin 
• Purpose: covers food 

 
• Rapid-acting insulin analogue (preferred) or regular 

insulin for patients who are eating meals 
 
• Should not be given to patients who are NPO 

 
• Must be matched to the patient’s nutrition pattern: 

– e.g. eating 3 meals reliably 
 

• Can be estimated to be about ½ of total daily dose 
(TDD) of insulin 



Eating meal or receiving bolus tube 
feeding (TF): use prandial coverage 



Patient receiving continuous TF or 
TPN: several options 

Continuous nutrition  
coverage options: 
• Rapid acting q4hr 
• Regular q6hr 
• Intermediate NPH q12hr 
• Long acting q12-24hr 



NPO Patient: still requires basal 



Correction Insulin 
• Purpose: Correct hyperglycemia back to target 
 
• Extra insulin given to correct hyperglycemia 
 
• Rapid-acting (preferred) or regular insulin: usually 

the same insulin as the nutritional insulin) 
 
• Can be given when NPO (even if rapid-acting) 
 
• If correctional insulin is required often, or in high 

doses: consider modifying basal and/or nutritional 
insulin doses 



Designing Insulin Regimens 
 

• Basal insulin: Use non-peaking, longer acting insulins 
– Glargine or detemir are preferred 
– NPH possible, not preferred 

 

• Nutritional insulin: Depends on type of nutrition 
– Rapid-acting insulin preferred when pts are eating meals 
– Regular insulin possible, not preferred 

 

• Correctional insulin: Use rapid-acting (preferred) or 
regular insulin  
– Usually the same as the nutritional insulin 



Principles of Basal/Bolus 
Insulin Dosing 

1. Total Daily Dose (TDD): Estimate how much insulin 
patient needs throughout the day if eating meals 

 
1. Assess patient’s nutritional status 

 
3. Divide the TDD into 50% basal insulin and 50% 

nutritional insulin 
 

4. Add a correction scale based on the patient’s expected 
insulin sensitivity (e.g. low, medium, high) 
 

5. Assess BGs daily, adjusting insulin doses as needed 



STEP 1: Estimate Amount of Insulin Patient Will Need 
Over One Day If Getting Adequate Nutrition = TDD 

 
• For patients already treated with insulin, consider pre-

admission subQ insulin regimen if known & glycemic 
control on that regimen HINT: Get A1c early… 

 
• Weight-based estimate: 

– TDD = 0.3-0.8 units per Kg depending on sensitivity  
• Lower end more conservative, use in: 

–DM1, insulin sensitive or naïve, elderly, renal 
impairment, hypoglycemia risk factors 

• Higher end more aggressive, use in: 
–Known insulin resistance, steroids 



STEP 2: Assess the Nutritional Status  

• Eating meals or receiving bolus tube feeds 
• Eating meals but with unpredictable intake 
• Getting continuous tube feeds 
• Getting tube feeds for only part of the day 
• Getting parenteral nutrition 
• NPO 



STEP 3:  Divide the TDD into 
approximately 50% basal insulin and 

50% nutritional insulin 

• Basal Insulin about 1/2 of TDD 
 

• Nutritional insulin makes up the remaining 
1/2 of TDD 

50:50 



STEP 4:  Add a correction scale based on 
expected insulin sensitivity 

• Correction scales vary from low to high dose 
• Need more than one to fit varying levels of insulin 

sensitivity 
• At least a low dose (sensitive) and high dose 

(resistant) scale should be available, more options 
help prescriber tailor to patient’s needs 

 
 



UCSD San 
Diego 

VMMC 
Seattle 

NYPH New York 

Order Set Computer (EPIC) Computer (Cerner) Computer (Sunrise) 

BG Target 100-180 mg/dL 100-180 mg/dL 100-180 mg/dL 

SubQ 
Protocols: 
Total Daily 
Dose (TDD) 

Weight based 
0.3 units/kg DM1,lean, 
renal impairment 
0.4 units/kg standard 
0.5-0.6 units/kg DM2, 
resistant, steroids 

Weight based 
0.3 units/kg 

Weight based 
5 levels: NPO, very low 
dose, low dose, medium 
dose, high dose 
0.2 units/kg – 0.6 
units/kg TDD 

Correction 
Scales 

Low, moderate, high 
and custom 

Customizable- 
Cerner calculates 
insulin correction 
factor based on TDD 

NPO, very low dose, low 
dose, medium dose, 
high dose 
all customizable 

Our Approaches 



Now how do you write 
these orders? 

 
Order sets are KEY! 



Enhancing insulin-use safety in hospitals: 
Practical recommendations from an  

ASHP Foundation Expert Consensus Panel 
Cobaugh D, Maynard G, et al. Am J Health-Syst Pharm 2013;70:1404-13.  

Order Sets Can Prevent Errors 



Steps for Developing and 
Implementing Protocols & Order Sets 

• Form a glycemic control steering committee  
• Assess current care processes, identify barriers  
• Choose best practices & preferred regimens 
• Integrate best practices into glycemic control 

protocol 
• Crystallize protocol into one page summary sheet 
• Monitor use of your order sets and protocol 
• Find slow adopters to protocol and intervene 
• Revise order sets & protocols as needed 

 



• Share glycemic targets, Obtain A1c early 
• Controlled carbohydrate meal plan / dietary consults 
• Patient education plan & resources 
• Hypoglycemia protocol 
• Coordinated BG monitoring / nutrition / insulin 
• DC oral agents, insulin preferred 
• Insulin regimens for conditions e.g. steroids, TF 
• Dosing guidance: starting doses, titration algorithms 

Integrate Best Practices into 
Protocols, Order Sets & Documentation 







Reminder to d/c all orals 

Reminders about glycemic 
targets, orders for diabetes 
education, diet 



-Reminder to avoid sliding 
scale  
-Dosing guidance for 
transition from IV to subQ 
-Different subQ regimens for 
different po intake 



Correction Insulin 
Low Dose Correction Moderate Dose Correction 

High Dose Correction Provider Specified Correction 

1:50 >150 qac 
and > 200 qhs 

1:25 >150, 
starting at 3 
qac and 
>200, 
starting at 4 
qhs  

These are the different scales written out 

1:25 >150 
qac and 

> 200 qhs 



Cerner SubQ Insulin Order Set 
Organized into Basal-Bolus therapy 

Reminds Prescriber of What Orders to Include: 



NYPH Basal/Bolus Order Sets 



   Secret to Success: Pre-Checked Orders Are Almost Always Placed! 

NYPH Basal/Bolus Prandial Order Set 
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NPO: no auto-basal for type 2, 
suggest .10 u/kg to start   

Very Low Dose     .10 u/kg 
 Low Dose         .15 u/kg 
 Med Dose        .20 u/kg 

 High Dose           .30 u/kg 
 



STEP 4: Assess Blood Glucoses 
At Least Daily 

 

• Blood glucose targets can only be achieved 
with daily insulin adjustments as needed 
 

• There is no “autopilot” insulin regimen 
for a hospitalized patient! 



Daily Adjustments 

• Having all necessary data in one place is KEY 
• Many EMR’s have glucose management 

page where information can be consolidated 
• Minimize number of places provider must go to 

to gather information to make informed clinical 
decision: BGs & Insulin Usage 



UCSD Glucose Management Page (EPIC) 



VMMC MPage (Cerner) 

1. There is a reference guide in the top right for technical support and 
clinical decision support on dose titration. 

2. There is a calculator for your insulin correction factor with 
recommendations in the bottom left corner. 



NYPH Insulin & BG View (Sunrise) 

Summary 



NYPH Insulin Titration Algorithm 
Step 1 

WHICH INSULIN NEEDS ADJUSTMENT: 

If AM fasting BG is  
too high or low: Adjust Basal Insulin 

If pre-lunch, pre-dinner or 
bedtime is too high or low: Adjust Bolus Insulin 

HOW TO ADJUST: 
If BG is less than 50: 
If BG is less than 70: 

Deduct 50% 
Deduct 20% 

If BG is 70-100: Deduct 10% 
If BG is 180-250: 

If BG is >250: 
Add 10% 
Add 20% 



NYPH Insulin Titration Algorithm 
Step 2 

Prandial Rapid Acting Insulin 
High Dose  

Aspart Doses 
High Dose +10% 

For BGs 180-250 mg/dl 
High +20% 

For BGs > 250 mg/dl 
70-100 2 3 4 
101-150 6 7 8 
151-200 8 9 10 
201-250 10 11 12 
251-300 12 13 14 
301-350 14 15 17 
351-400 16 18 19 

> 400 18 20 22 

Bed Time Rapid Acting Insulin 
70-199 0 0 0 
200-250 0 0 0 
251-300 0 2 3 
301-350 4 5 6 
351-400 6 7 8 

> 400 8 9 10 

Increasing Rapid Acting Insulin Doses  
when High Dose Order Set Is Not Enough 



Magaji V , Johnston J M Clin Diabetes 2011;29:3-9 

Basal dose too high: won’t cover meals, risk of hypo at night 



Insulin Dosing Summary 

46 

Problem Pearls 

Keep ratio ~50:50 basal:bolus Add more nutritional insulin when 
daytime BG >180 despite appropriate 
weight based/basal insulin 
 

Too large a percentage dose increase Avoid increases in excess of 20-30% 
unless initial dose is significantly less 
than weight based 
 

No insulin dose adjustment after 
episodes of hypoglycemia 
 

If a patient is hypoglycemic, a 
downward adjustment of at least one 
form of insulin is usually necessary 
 



Thank you! 

 
• Questions…? 
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