
Research indicates 
that the mortality of 
patients undergoing 
open heart surgery 
with higher glucose 
levels have a 
significantly higher 
mortality 

Reference: Furnary et al J Thorac Cardiovasc Surg 2003;123:1007-21 

Define “The Evidence” 

A I C D M 

“The Problem” 

•  Lack of consistent Glucose 

Control in postoperative 

cardiac surgery patients  

•  Root causes were varied   

•  Evidence-based practice to 

reduce or elimination of 

surgical infections  

•  Publicly reported measure 

•  Contributes to Value Based 

Purchasing Score 

Define 
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SCIP: Cardiac with Controlled  

6AM Blood Glucose 

D M A I C 

High Level 

Process Map 

START: Patient Arrives to ICU From Surgery 

•  Initial Accucheck Done 

•  Patient Placed on Appropriate Protocol 

•  Accuchecks and Insulin Administration as Indicated 

•  Patient is Extubated and Starts on Liquids 

•  If diabetic, patient is given Lantus at 6am POD 1 

•  If applicable, drip is discontinued 2 hours after Lantus 

•  Patient transferred to Telemetry 

•  Patient is placed on Hospitalist Sliding Scale 

END: Glucose Results 6am POD 2 

Define 

D M A I C 

Measure  

Critical to Quality 

      # of patients with Glucose < 200 6am POD 1 and POD 2  

      Total # of eligible patients 
          

BASELINE MEASURE – What is the Process Capability? 

Measure 

Y = 

One Unit = One Patient 

Opportunities / Unit = 1 (Glucose measure on 2 post op days) 

Defect = Glucose > 200 at 6am on POD 1 or POD 2 

Y = 47 patients with glucose < 200 6am POD 1 & POD 2 

         55 eligible patients    

Defects per total opportunities (DPO) = 8/55 = 0.1454545 

Defects per million opportunities (DPMO) = 0.1454545 x 1,000,000,000 = 145,454 

Z score or Sigma Score = 2.56 (Perfect would be a Sigma Score of 6) 

14.5% 
Defect 

Rate 

D M A I C 

Chi Square Analyze 

Variable Data Type 

Statistically 

Significant? p value 

Practically 

Significant? 

x1 6am Lantus Discrete YES Chi Square: 0.011 YES 

x2 POD 2 Discrete YES 

N/A (small n size, but 63% 

of fallouts occur on day 2) YES 

x3 Diabetic Discrete YES Chi Square: 0.00 YES 

x4  2am AC on POD 1 Discrete YES Chi Square: 0.011 YES 

x5 Additional MD orders Discrete YES Chi Square: 0.022 YES 

x6 

Protocol followed from  

Arrival in ICU-6am POD 1 Discrete ? Chi Square Inconclusive YES 

x8 6am Lab Discrete NO Chi Square: 0.579 NO 

x9  2am AC on POD 2 Discrete NO Chi Square: 0.246 NO 

x10 1st BG w/in 1 hr Discrete NO Chi Square: 0.395 NO 

x12 DC Drip 2hrs  Discrete NO Chi Square: 0.423 NO 

x13 ICU LOS Discrete NO Chi Square: 0.339 NO 

x14 

Protocol followed from  
6am POD 1-6am POD 2 Discrete NO Chi Square: 0.156 YES 

D M A I C 

Root Causes 

•  Lantus was not given at recommended time or dose 

•  Recommended dose was not AACE recommendations  

•  The ICU protocol was confusing & open to interpretation 

•  Hospitalist scale was not effective on Telemetry 

•  Documentation of bolus doses was incomplete; the  

workflow was not user friendly 

•  Variation in insulin ordering practices of consulting MDs 

•  Knowledge deficits 

 - glucose control importance in this population 

 - lead to hesitation to give Lantus in recommended dose 

Analyze 

D M A I C 

Results 

11 

D M A I C 

CONTROL 

•  Implemented new 

protocols and 

processes in February 

•  Continue to work 

closely with 
interdisciplinary team 

for continued 

improvement  

•  Improved Sigma and 

DPMO 

Compliant  Defect  Total  DPMO  Sigma Score 

 Baseline  47  8  55  145,455  2.56 

Post‐ 

Improve  209  5  214  23,364  3.49 

**2‐sample % defec/ve, p=0.001 

Reference: Furnary et al J Thorac Cardiovasc Surg 2003;123:1007-21
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All orders must be written on this sheet. Please sign all orders.
Routine orders, telephone and/or verbal orders authentication must be dated, timed and signed by the physician.

ALLERGIES:____________________________________________________________________________________________________

HEIGHT:____________________ WEIGHT:____________________ � Pregnant/Lactating

ADMITTING DIAGNOSIS:________________________________________________________________________________________

Patient LabelDOCTOR’S ORDER SHEET

+ +� Check for STAT RX

120

Date:_______/_______/_______ Time:______________________

POSTOP CAB/VALVE ICU INSULIN PROTOCOL (Page 1 of 2)

BLOOD GLUCOSE LEVEL 100-140 mg/dL

Do immediate Accucheck upon arrival to ICU.

Blood Glucose Result Novolog

60 mg/dL or less Give NO Insulin
Give Glucose (Dextrose 50% in Water) 25ml IV, recheck in 15 minutes
Notify MD

61 to 110 mg/dL Give NO Insulin

111 to 130 mg/dL Give Novolog Insulin, 4 units, subcutaneous

131 to 139 mg/dL Give Novolog Insulin, 6 units, subcutaneous

140 mg/dL or above Advance to Level 2

Insulin Solution:
1 unit of regular insulin/ml in 0.9% sodium chloride in 100ml bag to be run in concurrent mode
with 0.9% sodium chloride at 10 ml per hour

Blood Glucose Result Regular Insulin Bolus Regular Insulin Infusion Rate

60 mg/dL or less D50W 50ml HOLD insulin infusion x 60 minutes and check blood
glucose every 15 minutes until 80 mg/dL or greater
Notify MD

61 to 79 mg/dL 0 HOLD insulin infusion x 60 minutes and check blood
glucose every 15 minutes until 80 mg/dL or greater

80 to 110 mg/dL 0 0 units/hour

111 to 130 mg/dL 0 2 units/hour

131 to 150 mg/dL 0 3 units/hour

151 to 180 mg/dL 2 units IV Push 4 units/hour

181 to 250 mg/dL 5 units IV Push 5 units/hour

251 to 300 mg/dL 6 units IV Push 6 units/hour

301 to 350 mg/dL 10 units IV Push 8 units/hour

351 to 400 mg/dL 15 units IV Push 10 units/hour

Greater than 400 mg/dL Notify MD

CAB/VALVE ICU Sliding Scale

CAB/VALVE ICU Insulin Infusion

Insulin doses for TITRATION INFUSION based on subsequent blood glucose measurements:

TARGET

Start patients with
initial blood glucose
less than 140 mg/dL and
continue Accuchecks
every 3 hours while
patient is in ICU.

Start patients with
initial or subsequent
blood glucose of
140 mg/dL or greater
and continue
Accuchecks every
1 hour while patient
is on the drip.

*Notify MD if blood
glucose does not
decrease by 20 mg per
hour or if blood glucose
of 140 mg/dL is not
reached within 8 hours.

*If patient does not
require insulin after
4 consecutive
Accuchecks, they may
return to Level 1.

LEVEL 2

LEVEL 1

3. NON-DIABETIC PATIENTS:
A. Discontinue insulin drip at 4am on POD 1
B. Do NOT give Lantus Insulin
C. Accuchecks every 3 hours while in the ICU and treat with the CAB/Valve ICU Sliding Scale

4. DIABETIC PATIENTS:
• Must be done at 4am on POD 1 to assist in transition from infusion to sliding scale
• This protocol uses long-acting insulin
Use the average of the last eight hours of the insulin infusion rates to determine the Lantus dose.
Use the form below to calculate the average insulin drip rate for the previous eight hours.
*This worksheet must be filled out in its entirety.
Rate at 2100: __________ unit(s)/hour
Rate at 2200: __________ unit(s)/hour
Rate at 2300: __________ unit(s)/hour
Rate at 0000: __________ unit(s)/hour
Rate at 0100: __________ unit(s)/hour
Rate at 0200: __________ unit(s)/hour
Rate at 0300: __________ unit(s)/hour
Rate at 0400: __________ unit(s)/hour

Sum of rates: __________

Divided by 8 ____÷8____
Average IV
insulin rate: __________
• Mark average IV insulin rate from chart below and order Lantus dose for POD 1 at 4am and POD 2 at 2am.

• Lantus (Glargine) __________ units subcutaneously
• Time Lantus dose administered: _______________ (on POD 1)
• Discontinue insulin drip at _______________ (4 hours after Lantus given)
• Lantus same dose next AM. Administer at 2am on POD 2 to assist patient transition to home regimen (bedtime use)
• May hold second dose of Lantus (2am on POD 2) if current glucose level less than 120 mg/dL

5. Once IV Insulin Infusion has been discontinued, return patient to Level 1, CAB/Valve ICU Sliding Scale while patient remains in ICU
If patient returns to insulin drip on POD 2, continue to give the 2am Lantus dose and discontinue drip when patient gets transfer
orders, ordered by physician, or meets criteria according to accuchecks.

6. Prior to transfer to the floor, attach Baton Rouge General POST CAB/VALVE TELEMETRY SLIDING SCALE
PROTOCOL (MR-MSS-6839) and check off average drip rate and appropriate Novolog Sliding Scale.

MD Signature:_______________________________________________ MR-MSS-6840 Page 2 of 2 (6/21/11) 120

All orders must be written on this sheet. Please sign all orders.
Routine orders, telephone and/or verbal orders authentication must be dated, timed and signed by the physician.
ALLERGIES:____________________________________________________________________________________________________
HEIGHT:____________________ WEIGHT:____________________ � Pregnant/Lactating
ADMITTING DIAGNOSIS:________________________________________________________________________________________

Patient LabelDOCTOR’S ORDER SHEET

+ +� Check for STAT RX

Date:_______/_______/_______ Time:______________________

POSTOP CAB/VALVE ICU INSULIN PROTOCOL (Page 2 of 2)
Transition from Insulin Infusion to Insulin Sliding Scale Protocol

TO BE USED WITH CAB/VALVE PATIENTS ONLY
*It is acceptable to give Lantus when patient is NPO, intubated and/or on insulin drip

Select Drip Rate Average Drip Rate Lantus Dose
� 0 - 0.2 0
� 0.3 - 0.6 3
� 0.61 - 1.00 8
� 1.01 - 1.25 10
� 1.26 - 1.50 18
� 1.51 - 1.75 22
� 1.76 - 2.25 26
� 2.26 - 2.50 32
� 2.51 - 2.75 36
� 2.76 - 3.00 42
� 3.01 - 3.25 44
� 3.26 - 3.50 48
� 3.51 - 3.75 52
� 3.76 - 4.00 56
� 4.01 and greater Give 56 units, then call MD

Recommended Novolog Sliding Scale

LOW

HIGH

New ICU Protocols 
D M A I C 

IMPROVE 

Elimination of 
rising and 

falling boxes 

Use of Novolog 
vs. Regular 

Insulin 

Clarified IV 
push for 

bolus doses 

Clearer 
pathways 

New Telemetry  
Protocols 

D M A I C 

IMPROVE 

New Telemetry Scale 
Designed Specifically 
for Cardiac Surgery 
Patient’s Needs 

Date / Time Orders for Medication, Diet and Treatment

BATON ROUGE GENERAL POST CAB/VALVE TELEMETRY SLIDING SCALE PROTOCOL
(To be initiated upon transfer to Telemetry)

Lantus Dose: _______ units subcutaneously. For diabetics only – see dose from Postop

CAB/Valve Insulin Infusion Protocol. Administer at 2am on POD 2.

Sliding Scale with Novolog Insulin Subcutaneously

Average Drip Rate (from CAB/Valve ICU Insulin Infusion Protocol)

� 0.00 - 1.75mg/dL . . . . . . Use LOW Sliding Scale

� 1.76mg/dL or greater . . . Use HIGH Sliding Scale

Accuchecks every 4 hours

*Pharmacy to schedule (0600, 1000, 1400, 1800, 2200, 0200)

LOW HIGH

Less than 60 mg/dL = 1/2 amp D50 or 8 ounces of 1/2 amp D50 or 8 ounces of

orange juice, notify MD, and orange juice, notify MD, and

recheck in 15 minutes recheck in 15 minutes

60 - 120 mg/dL = no coverage needed no coverage needed

121 - 160 mg/dL = 2 units 3 units

161 - 200 mg/dL = 4 units 5 units

201 - 240 mg/dL = 6 units 8 units

241 - 280 mg/dL = 8 units 10 units

281 - 320 mg/dL = 10 units 12 units

321 - 360 mg/dL = 12 units 14 units

361 - 400 mg/dL = 14 units 16 units

401 - 450 mg/dL = 16 units 18 units

451 - 500 mg/dL = 18 units 20 units

Greater than 501 mg/dL = Call MD Call MD

Non diabetics and patients who were not on an insulin infusion should also use the LOW Scale.

If patient is non-diabetic and all accuchecks are less than 120 mg/dL by 6AM on POD

#2, discontinue accuchecks and sliding scale coverage.

On POD #2, patient may be switched to Accuchecks AC and HS and be treated with

Baton Rouge General Adult Sliding Scale. (Note: Must scan MR-MSS-6811 to

Pharmacy if being implemented.)
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Patient Label

DOCTOR’S ORDER SHEET

+ +� Check for STAT RX

DANGEROUS
PRESCRIBING
PRACTICES

DO NOT use any
of the following
unapproved
abbreviations:

• U or u

• IU 

• Q.D. or qd

• Q.O.D. or qod

• MS

• MSO4
• MgSO4
• Trailing zero 

after decimal

• Lack of zero 
before decimal

Preferred:  Micrograms
Acceptable:

All orders must be written on this sheet.  Please sign all orders.
Routine orders, telephone and/or verbal orders authentication must be dated, timed and signed by the physician.

ALLERGIES:_________________________________________________________________________________________

HEIGHT:____________________      WEIGHT:____________________      � Pregnant/Lactating

ADMITTING  DIAGNOSIS:_____________________________________________________________________________

REMEMBER!

Date/Time
Every Entry

Interdisciplinary 

Team Work Out 

D M A I C 

IMPROVE 

Baton Rouge General Medical Center
Cardiac Glucose Control


