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Approach

d

e Top Down
- Glucose Consult Team model
- Focus on high risk patients
- Dependant on consult requests
- Smaller resource burden

e Bottom Up
- System wide approach
- Effect reaches “the masses”
- Larger resource demand

Structure

d

e Select a core team of experts:
- Physician Champion: Endocrinology, Hospitalists
- Diabetes Educators, RN, Administrator *Knowledge of inpatient systems*

e Resource contacts:

- Nursing, pharmacy, nutrition, lab, provider colleagues, quality, data

e Determine the population focus for improvement:
- Inpatient clinical service or by location
- Hyperglycemia & / or diabetes
- Primary &/ or secondary diagnosis of diabetes
- Pregnancy & GDM
- Adults &/ or children




Structure
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e Format / Model such as PDCA (Pian, Do, Check, Act)

- Hospital recognized format, common language among disciplines

e Chronic Care Model
— Provider Education / Decision Support
- Patient Self Management Education
- Delivery of Care
- Data & Outcomes, Clinical Information System
- Administrative / Organization
- Community Links

(www.improvingchroniccare.org  E. Wagner)

Perform GAP Analysis

d

1. What should we be
doing ?

2. What are we doing ?

3. How do we do what we
should be doing ?

Perform “GAP” Analysis

What should we be doing ???

d

e Review research, evidenced based practices, best practices for
inpatient glycemic management.

Journals & WEB sites: Hospitalist, Endocrine, Diabetes Care,
Pharmacy, Medicine

e Resources: ADA, AACE, Joint Commission, University
Healthsystem Consortium, CDC-chronic care, Diabetes
Education (AADE), Institute Safe Medication Practices (ISMP),
American Society of Health-System Pharmacists (Safe Use of
Insulin in Hospitals)




Perform “GAP” Analysis

What are we doing ???

d

Insulin Ordering Practices
Blood Glucose Monitoring
Hyperglycemia
Hypoglycemic

Blood Glucose Outcomes
Food & Nutrition
Transition of Care

Patient Education
Provider & Staff Education

Perform “GAP” Analysis

What are we doing ???

d

Insulin Ordering Practices

Use of RSSI OR Basal / Bolus, Correction, Meal/Calorie coverage
Insulin Sensitive / Insulin Resistant patients

Insulin Therapy adjustments

Timing of BG, meals & insulin Rx

Use of IV Insulin Infusions

Special populations: Tube feeding, TPN, NPO (intermittent or as
ordered), steroids, immunosuppressives, pregnancy, cystic fibrosis

Patient self administration of insulin during hospitalization
Continuous Subcutaneous Insulin Infusion Pumps

Formulary — types of insulins, # of choices, limitations
Pre-printed insulin orders

Insulin delivery mode (vials vs pens), storage, cost
Coordination with pharmacy: conflicting orders, documentation
Insulin as High Alert Medication, tracking occurrence reports

Perform “GAP” Analysis

What are we doing ???

d

Blood Glucose (BG) Monitoring

e Nursing access to POC glucometers
Manual vs integrated documentation
Timing of BG, meals & insulin Rx

Use of patient’'s own glucometer

BG Strip Reagent GDH-PQQ (does not distinguish

glucose from maltose, galactose, xylose)




Perform “GAP” Analysis

What are we doing ???

d

Hyperglycemia

e What's the number ???

e Types of treatment (ignored - none, insulin
ordering practices, oral agents)

e Adjustments to glycemic management

e CMS - Hospital Acquired Condition.
Manifestation of Poor Glycemic Control:

DKA, HHS, Diabetic Coma, Hypoglycemic Coma
*** Careful documentation of POA — Present on Arrival

Glycemic Targets
AACE & ADA Consensus
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e Critically lll
- Start insulin therapy for persistent BG no greater
than 180 mg/dL
- Range 140-180 mg/dL
e Non Critically IlI:
- Pre-meal target < 140 mg/dL
- Random BG < 180 mg/dL
e Safe, Minimize hypoglycemia, adjust targets
based on patient parameters
Endocrine Practice May/June 2009 Diabetes Care June 2009

Perform “GAP” Analysis

What are we doing ???

d

Hypoglycemia
o What's the number ??? (ADA < 70 mg/dL)

- Value to treat vs critical value
e Types of Rx: D50, oral, glucagon IM
e Re-check BG value ?
e Cause of hypoglycemia
e Adjustments to glycemic management

Recommend standardized orders for BG value,
treatment & follow up for all areas of hospital.




Perform “GAP” Analysis

What are we doing ???

d

Blood Glucose (BG) Outcomes
o Availability of patient trending & unit based data

e BG ranges, means, rate of hypoglycemia
- AIIPOC &/ or lab BG values (monthly/quarterly)

- Patient specific by hospital day (optimal — perhaps eliminate
Day 1, DKA/HHS)
- Daily mean BG, “Mean the means” for hospital stay mean
e BG outcomes of pre-printed insulin orders
- IV Infusion: Maintenance BG (post target)

- Subcutaneous: By hospital day
Journal of Hospital Medicine Vol 3 Issue 5 Supp 5 Sept/Oct 2008

Perform “GAP” Analysis

What are we doing ???

d

Food & Nutrition

e Type of “Diabetes Meal Plan”

- Standard 1800 “ADA” OR Consistent carbohydrates with
appropriate calorie content

- How many carbs on that tray ?

e Meal delivery times — Do you have Room
Service ?

e Timing of BG, meals & insulin Rx

e Intermittent or unexpected NPO status

e Clear liquid trays — carbs or no carbs / insulin
or no insulin

Perform “GAP” Analysis

What are we doing ???

d

Transition of Care

e Admission Hx of DM — documentation & coding
A1C results past 60 days
Medication reconciliation
Oral agents stopped? New to insulin?
Rx needs vary from OP to IP

e Transfers Medication reconciliation
1V to subcutaneous insulin
Glycemic management

e Discharge Medication reconciliation (changes?)
Undiagnosed cause of hyperglycemia
Tracking patient education




Perform “GAP” Analysis

What are we doing ???

d

Patient Education

e Up to date consistent patient self
management education & documentation

e Availability of Diabetes Educator
e Written materials - languages

e Bedside RN knowledge of patient education
content

Perform “GAP” Analysis

What are we doing ???

d

Provider / Staff Education

e Current knowledge of diabetes, insulin &
inpatient hyperglycemia management

e Resources for additional education and
treatment guidelines

]

Determine Action Plan Based on
GAP Analysis

d

How do we do
what we should
be doing ??7?
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AND - Address the following:
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Documentation
Forms / Electronic
Education
Implementation
Outcomes
Revisions

e Communication /
Promotion

BEWARE:

d |
e “Global Interweaving”

Expand resource contacts based on focus of
project(s).

e Priorities — yours and theirs

o Rogue Waves

e SCOPE Creep

L’University of Colorado Hospital

Diabetes Program
d |
o |nitiated in Fall 2004 as system wide

diabetes / hyperglycemia process
improvement project

e GOAL: To achieve excellence in the care of
patients with diabetes & / hyperglycemia
through a partnership with the Endocrine
Diabetes Practice and project teams, by
expanding provider and patient education,
and by integrating evidenced-based
practices throughout all delivery of care
areas of University of Colorado Hospital.




PEENSS——
Goals for Delivery of Care

d
Common themes:
e Integrate evidenced based knowledge into practice
e Build from the ground up — system wide
e Target “the masses for the greater good”
e Balance IDEAL and REAL
e Support patients on intensive insulin Rx (at home) during
hospitalization
e Clinical expertise flows through provider education, decision
support, patient education & data
e Optimal glycemic management
e Focus on quality, safety and risk, transition of care issues
—
UCH Hospital Investment
d |
e 0.6 FTE Diabetes Program Administrator
e 1.0 FTE Inpatient Diabetes Educator (July 05)
e Stipend for Physician Program Director
e 0.5 FTE Primary Care Diabetes Educator
Later:
e 8 hrs/week Clinical Data Specialist
—
Not another committee, please!
d

e Initial large group open meetings for
“needs assessment”

e Task oriented meetings — no
standing meetings

o Maximize email, phone, brief
interactions with those with
knowledge &/or authority

e Connect with existing committees,
group meetings

® Occasional “ALL Teams” meeting




UCH GAP Analysis
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All of the above
and more...

... over time.

Chronic Care Model

L UCH - Adaptation of the

d

e Delivery of Care

e Community Links

e Data, Outcomes, Clinical Information System

e Decision Support & Provider / Staff Education
e Patient Self Management Education

e Organization Support & Promotion

Access to Resources
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Internal:

Diabetes WEB
site on UCH
Intranet

External:

TBA




Data & Clinical Outcomes
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Identify population
Insulin Ordering Practices
- Goal # 1: Decrease use of RSSI
- Goal #2: Increase use of basal insulin
- Goal # 3: Increase insulin adjustments
Outcomes of pre-printed insulin orders
Unit Based Glycemic Reports
Hypoglycemic Rates
Patient Specific Trending
Monitor use of D50
Track PSN — Insulin.

Inpatient Population Data
Jan-Dec 2008
|
#PtDIC UCHLOS CMS LOS
Primary Dx DM 284 4.14 5.56
Secondary Dx DM 3354 5.88 6.62
Hyperglycemia 592 14.91 1041
Pregnancy w/ DM 83 493 41
Gestational DM 193 354 333
Total: 4506 23% of Inpatient Population

On any given day ...

e ~ 400 beds
e Daily Insulin Report:
< - 70-90 pts receiving insulin

- Monitor insulin orders

>~ e Primary Dx DM:
- 40% Type 1 60% Type 2
e Secondary Dx DM:
- 8% Type 1 92% Type 2




PEENSS——
Pre-Printed Insulin Orders

Subcutaneous Insulin:

e Glargine & Lispro

e NPH & Lispro

e 70/30 TPN / Continuous Tube Feedings
e Intensive Insulin Therapy

IV Insulin Infusion:
e ICU & Floor
e L&D

Specialty Populations

e DKA/HHS

e CSl

e Service admission orders (Card Surgery, NSS, Transplant, CF)

JSEE—
CY 2008

o 5462 patients with #Pts w/ Basal Orders
insulin orders = 27% of ° 1222 ﬁ:::;l;gme
. L]
IP. population o 29070/30
(discrepancy) . 8 Detemir
. 275/25
# Pts w/Rapid/Short Acting
. 8;10 tc|>ltal orders by type o 4794 Lispro
otinsulin e 373 Regular
. 14 Aspart
e 22,675 individual insulin . 2NovOLOG
orders . 1 HumULIN R 500
(adjustments/changes) Pts w/ IV Insulin = 309
Pts w/ CSSI =~30

RN
Goal # 1: Decrease Use of RSSI

Goal #1: Decrease Use of Regular Sliding Scale Insulin

93%

CY 2008 7%
Baseline July- 9%
Sept 2005 91%
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Subcutaneous Rapid/Short Acting Insulin Ordering Practices
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Goal # 2: Increase Use of Basal Insulin

Goal # 2: Increase Use of Basal Insulin

CY 2008 50%|

Baseline
July-Sept 31%

m % of Patients Receiving
Rapid/Short Acting
Insulin also Receiving
Basal Insulin

2005

0% 10% 20% 30% 40% 50% 60% 70%

Subcutaneous Insulin
Glargine & Lispro Order Set

( ‘ Subcutaneous Insulin: Glargine & Lispro
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IV Insulin Infusion Pilot
Post Target BG Values

( IV Insulin Infusion PILOT # 3
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PR = .
Unit Based Glycemic Reports
Distributed Quarterly

POC BG Values 2008/2009
Sample Unit

Jul-Sept 08 Oct-Dec 08 Jan-Mar 09 Apr-Jun 09
Mean BG Mean BG Mean BG Mean BG
167 164 161 161

PEENSS——
ICU Glycemic Reports

Distributed Quarterly

POC BG Values - Sample ICU

2008/2009

60%
559
% o Jul-Sept 08 Mean BG 140
%ED{; = & Oct-Dec 08 Mean BG 141
3% 0 Jan-Mar 09 Mean BG 144
%1 o Apr-Jun 09 Mean BG 145
1371

59 1

8%

<70 7199 100- 120- 151- 180- =250
19 150 179 249

BG Values mg/dL
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ICU Glycemic Reports

POC BG Values Sample ICU
2009

100% 82984%
80%
5 Jan-Mar 09 Mean BG
60% 144
40% B Apr-Jun 09 Mean BG
. 17%15%
20% 1.5%1%
0%
570 71179 2180

BG Values mg/dL




Patient BG Trending & Therapy

Unit Based PDCA - with Hospitalists
Pt"X" 1/09
g 300
8 gzo Day 1eve DIC Day 4 Metf in am.
(T:") 1 9q-i§p.Sens + Vet YT ALY
T
3 E’ 180 +-189 —+— Daily Mean BG
L E 150 43 L
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Admit BG 126 Hospital Day
Hospital Mean BG = 161 mgIdL The Diabetes Program

Use of D50
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Inpatient D50 Administration per 1000 Patient Days

Equivalent Days
(Sources: Pyxis & Finance Reports)
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Administration
per 1000 Patienf
Days

IV & Subcutaneous Insulin

Insulin Risk Occurrences (PSN)

d

2005 | 2006 2007 | 2008
# Insulin Reports 64 84 80 43
% of High Alert 14% | 21% 17% | 1%
Ranking #2 #2 #2 |#3/4




Inpatient Delivery of Care
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Role of IP Diabetes Educator

Program Development & Implementation
Provider & Staff Education

1:1 Clinical Recommendations

High Risk Patient Education

Liaison with pharmacy, nursing, providers

Decision Support Outcomes

d

Development and Implementation of 8 Pre-Printed Insulin Orders.

e Coordinate formulary changes with pharmacy — limit choices

® Include basal / bolus dosing guidelines

e Insulin sensitive / insulin resistant / custom tables:
- Combined meal & correction dose
- Correction dose tables for NPO patients (or missed meals)

e Standard hypoglycemia orders

e Include provider clinical recommendations

e Incorporate safety parameters (tall letters, both generic and brand
names, approved abbreviations etc)

Pre-Printed Insulin Orders

d

Subcutaneous Insulin

e Glargine & Lispro

e NPH & Lispro — *uses 50/50 calculation, not 2/3 1/3
e 70/30 TPN / Continuous Tube Feedings

e Intensive Insulin Therapy

IV Insulin Infusion
e ICU & Floor
e L&D

Specialty Populations

e DKA/HHS

e CSl

e Service admission orders (Card Surgery, NSS, CF)




Insulin Orders: Basal Glargine

ORDER GLARGINE (Lantus®):
_____ units Glargine subcutaneous in abdomen at __ 0800 daily OR __ 2200
OR

__Patient's weight ___kg x 0.2 units = units Glargine subcutaneous in abdomen at
__ 0800 daily OR __ 2200 daily

Total Daily Dose of insulin is best allocated as 50% long acting and
50% rapid acting for most patients

Insulin Orders: “Basal” NPH

_ ORDER NPH INSULIN DOSE:
units NPH subcutaneous at 0800 breakfast and 2200

To Calculate dose use patient’s known TOTAL NPH dose OR use
patient’s weight kg x 0.2 units =___units TOTAL NPH dose

THEN Give 50% of NPH at 0800 breakfast and 50% at 2200*

*Total NPH dose is split 50/50 when using rapid-acting Lispro at every
meal (as occurs in this order set).

Lispro Tables for Meal & Correction

Blood Gcose _Customized

B

prmm—— o Cor prmm—r— o Cor
T T orad =~ orad -
e - - - -
e ~ I - T -
oz - T [ ™ -
mom ™ T [ - -
0w ~ - e - .
Towm - - o e -
s Gano Gano Gano

Insulin Sensitive Insulin Resistant

15:1 C:l on 45gm/meal 10:1 on 60gm/meal

50:1 Correction 25:1 Correction

BG goal 100 BG goal 100




Hypoglycemia Orders

1. If patient can take po: Administer 15 grams of carbohydrate
(4 oz of fruit juice or non-diet soda or 15 grams of glucose gel)

2. If patient unable to take po and has IV access: Administer
12.5 grams of Dextrose 50% IV (1/2 amp

If patient unable to take po and has no |V access: Administer
1 mg (1 amp) glucagon IM

3. Check blood glucose in 15 minutes and repeat above po or IV
treatment until blood glucose is = 100 mg/dL.

4. After treating patient, notify MD for potential insulin adjustment
orders.

Decision Support Tools
On orders & / or WEB site

Inpatient ical Recommendations:

Glycemic Target Goals

Avoiding Use of Oral Glycemic Agents in the Hospital
Transition from IV to Subcutaneous Insulin

Insulin Adjustments

Diabetes Meal Plan

Diabetes — Glucose Management Team Consult
Hypoglycemia Prevention

Discharge insulin dosing

A1C — helpful for discharge planning

Discharge Planning: Hyperglycemia in the Hospitalized
Patient Not Known to have Diabetes

Provider & Staff Education

Outcomes

RN / Pharmacy / RD

e 575 UCH RNs have attended 8 hr Diabetes course since 2005
o  Education meetings with Pharmacy / RDs

e Short CE: “Diabetes Dialogue” approx 300+ attendees

o RN Skills Lab

e  Train the Trainer: Insulin Orders education ~ 400-500 RNs

e Critical Care Course — Endocrine & Diabetes

e RN Orientation — review insulin orders

o Diabetes Flyer Series

o Pharmacy Update articles

Providers

e Multiple Grand Rounds & conferences (Hospitalists, Surgery,
Anesthesia, Orthopedics, Medicine, Cardiology, Family Medicine,
Endocrine, Transplant), Ql, orientation presentations to housestaff
regarding diabetes / hyperglycemia & insulin orders




Patient Self Management Education
Outcomes

d |

e Updated / merged all DM Education materials
into packet for distribution in IP, OP, ED
(English, Spanish, Russian). Provided by
bedside RN

e |IP Diabetes Educator called for high risk
patients

e New materials for Gestational DM, Intensive
Insulin Therapy

Inpatient Delivery of Care
Outcomes

Food & Nutrition
e From 1800 “ADA” to Diabetes Meal Plan

- Consistent Carbohydrates
- Appropriate calorie content

e Room Service Issues — Timing of BG, insulin &
meals
- Scheduled meal delivery times
- BG within 30 minutes of meal
- Lispro at mid/end of meal & no greater than 30 minutes after

UCH Diabetes Meal Plan

Calorie Amount Carbohydrate Guidelines
Grams per meal Use lower end of ranges for
BMI >25 (overweight)
1200 a5
1400 60
1600 65 Use middle range for BMI 20-25
Normal weight range
1800 75
2000 80
2200 % Use high end of range for stressed
pt's (burn, HIV/AIDS, cancer, CF)
2400 100
2600 105
Write order as: Diabetes Meal Plan with calories.

Diabetes Snack (if desired) at am, pm &/or HS (15 gm each)

c ize patient’s by indi calories/day & carbohydrates/meal.

50% carbohydrates, 20% protein, < 30% fat.




Inpatient Delivery of Care
Outcomes

d

Glycemic Flow Sheet

e Lab (POC & Lab BG values, A1C, creatinine)
e Meds (insulin, oral agents, steroids)

e Meal order

Efficient review & trending of glycemic data.
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Inpatient Delivery of Care
Outcomes

d

POC BG Testing
e Additional glucometers

e Bar Code patient identification
e Documentation interface PENDING
e Limit use of patient’s own glucometer

(Joint Commission — home meter should not be
used for insulin Rx unless quality checks
performed)




Inpatient Delivery of Care
Outcomes

d

Focused PDCA (Plan, Do, Check, Act)
e Hospitalists / Orthopedics
e Pulmonary / Cystic Fibrosis

IP Diabetes Educator Role with PDCA

e Provides unit based patient monitoring of all patients receiving
insulin

e Provider education and clinical recommendations

e System / Service specific problem solving

Inpatient Delivery of Care
Outcomes

d

Collaboration with the Glucose
Management Team »

e Expansion of the Endocrine Division
consult service

e Top Down Approach — addressing
needs of the high risk, difficult to
manage population

Lessons Learned
AKA - “Easier said than done”

d
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e TEACHING:

- RNs, Providers & Pharmacists must understand safe use of
insulin

- Decentralize patient education

- Involve all staff

e Maintain multidisciplinary contacts
e Minimize mandates — Maximize collaboration

e Recognize conflicting priorities
- Multiple electronic systems at various stages of implementation
- Initially involved 2 hospital sites

e Focus on the current priorities
e Continuous reassessment & revisions
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Thanks for the opportunity !!
\

Questions - Discussion

Carolee.whitehill@uch.edu
Bridget.everhart@uch.edu

Universityof Colorado Hospital

ANSCHUTZ MEDICAL CAMPUS




