8/9/2018

Jacqueline LaManna
PhD, ANP-BC, BC-ADM, CDE
Assistant Professor
University of Central Florida
College of Nursing
Orlando, FL

Hypoglycemia Risk Mitigation, Part 1:
What’s the Role of Diabetes
Education?
Jacqueline LaManna, PhD, ANP-BC, BC-ADM, CDE
Jan Kavookjian, MBA, PhD, FAPhA
Mary Julius, RDN, LD, CDE

An integrative review conducted by members
of the AADE Research Committee
•
•
•
•
•
•
•
•

Jacqueline LaManna, PhD, ANP-BC, BC-ADM, CDE
Jan Kavookjian, MBA, PhD, FAPhA
Jane K. Dickinson, RN, PhD, CDE
Michelle Litchman, PhD, APRN, FNP-BC, FAANP
Andrew Todd, RN, BSN, MLIS
Mary Julius, RDN, LD, CDE
Christina Whitehouse, PhD, AGPCNP-BC, CDE
Suzanne Hyer, MSN, RN

Jan Kavookjian
MBA, PhD, FAPhA
Associate Professor
Auburn University
Harrison School of Pharmacy
Auburn, AL

Mary Julius
RDN, LD, CDE
Clinical Manager DSMES

Northeast Ohio VA Healthcare System
Cleveland, Ohio
Federal Interagency Work Group for
Prevention of Adverse Drug Events; Diabetes

1

8/9/2018

Disclosure to Participants
•

•

Notice of Requirements For Successful Completion
–

Please refer to learning goals and objectives

–

Learners must attend the full activity and complete the evaluation in order to claim continuing
education credit/hours

–

Presenter: Jacqueline LaManna, PhD, ANP-BC, BC-ADM, CDE – No COI/Financial Relationship to disclose.
Presenter: Jan Kavookjian, MBA, PhD, FAPhA discloses that she is on the Merck Speakers Bureau for nonbranded topics (Motivational Interviewing, Shared Decision-Making, Health Literacy Communication)
Presenter: Mary M Julius, RND, LD, CDE - No COI/Financial Relationship to disclose.

Non-Endorsement of Products:
–

•

• 14.1 million annual ED visits by people with DM (CDC, 2007)

Conflict of Interest (COI) and Financial Relationship Disclosures:
–
–

•

Hypoglycemia by the Numbers
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displayed in conjunction with this educational activity

Off-Label Use:
–

Participants will be notified by speakers to any product used for a purpose other than for which it was approved
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Objectives
• Systematically review evidence and gaps in the literature
for the role of diabetes education in hypoglycemia risk
mitigation.
• Report implications for research addressing the role of
diabetes education in hypoglycemia risk mitigation.
• Report implications for diabetes education practice
aimed at hypoglycemia risk mitigation.
• Report implications for advocacy addressing
hypoglycemia risk mitigation.

Hypoglycemia: A national lifespan
priority in diabetes care

– Hypoglycemia - 245,000 (rates increasing)
• Insulin cause of 13.9% of emergent hospitalizations
• Oral agents cause of 10.7% of emergent hospitalizations

– Hyperglycemic crisis – 207,000 (rates decreasing)

Causes of Treatment-Related
Hypoglycemia
Activity
changes/
Exercise

Medication
errors

Varying
physiology

Alcohol
intake

Chronic
kidney
or liver
disease

Inconsistent
food intake

Advanced
Age

5 or more
medications

Food
insecurity

NPO status

African
American/
Black race

Weight
loss

Inappropriate
insulin
use/SSI

Gastroparesis

Hospital
Within
30 days

Hypoglycemia Cognitive
unawareness Impairment

Hypoglycemia by the Numbers
• Diabetes medications are one of most common
drug classes leading to emergent hospitalization
(National Action Plan for Adverse Drug Event Prevention, 2014)
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Hypoglycemia: Beyond Type 1 DM

Hypoglycemia Redefined
Level
Hypoglycemia alert value
(Level 1)

Glycemic Criteria

Description

Less than 70 mg/dL*

Sufficiently low for treatment
with fast-acting carbohydrate and
dose adjustment of glucoselowering therapy

Clinically significant hypoglycemia Less than 54 mg/dL** Sufficiently low to indicate
(Level 2)
serious, clinically important
hypoglycemia
Severe hypoglycemia
(Level 3)
More frequent episodes in
individuals with Type 1 DM

More actual cases in
Type 2 due to
greater prevalence

Hypoglycemia: Beyond Type 1 DM
• In meta-analysis including over 500,000 people with Type 2 DM
overall 45% prevalence of mild/moderate and 6% prevalence of
severe hypoglycemia (Eldridge et al., 2015)

No specific threshold

Hypoglycemia associated with
severe cognitive impairment
requiring external assistance for
recovery

*Threshold to neuroendocrine responses to falling glucose in people without diabetes
**Threshold neuroglycopenic symptoms requiring immediate action; detected on SMBG
or CGM at least 20 minutes or lab measurement

Hypoglycemia: An Outcome Beyond A1c

Published:
December, 2017

– Mild to moderate events
• Insulin treated - prevalence of 50%; incidence 23 events/person/yr
• Sulfonylurea treated – prevalence 30%; incidence 2 events/person/yr

– Severe events
• Insulin treated – prevalence 21%; incidence 1 event/person/yr
• Sulfonylurea treated – prevalence 5%; ; incidence 0.1
event/person/yr

Problem 1: Uniformly Defining
Hypoglycemia
ADA adopts International Hypoglycemia Study Group clinical
trial classification as standard of care – April 11, 2108

Hypoglycemia as an Adverse
Clinical Outcome

Increased focus
on glycemic
control
(chasing A1c)

Increased use
of “intensive
glycemic
therapies”

Increased
occurrences of
hypoglycemia
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Adverse Outcomes of Hypoglycemia
Social
withdrawal
and isolation

Reduced
quality of life

Accelerated
atherosclerosis

Cardiac
arrhythmias

Unsafe
driving/motor
vehicle crashes

Cognitive
decline/
dementia

Falls

Acute
cardiovascular
events/sudden
death

Anxiety

Hypoglycemia is a safety concern in:

Acute Care

Primary Care

Critical Care

Long-term Care

Community
Settings

Rehabilitation

Clinical Guidelines - Individualized
Treatment Goals

Reasonable Glycemic Targets
for Older Adults
Health
Status/Characteristics

Rationale

A1c
(%)

Fasting/
Prandial
(mg/dL)

Bedtime
(mg/dL)

< 7.5

90-130

90-150

Generally well
• few comorbidities,
cognitively intact,
adequate function

Long life expectancy
with benefit potential
from control

Complex
• multiple chronic
conditions, 2+ IADL
deficits, mild to moderate
cognitive impairment

Intermediate remaining
life expectancy, high
combined treatment
burden, hypo risk, fall
risk

<8

90-150

100-180

Very complex/poor health
• LTC or EOL, moderate to
severe CI, 2+ ADL deficits

Limited life expectancy;
risks of treatment
exceed benefits

< 8.5

100-180

110-200

Source: ADA Standards of Medical Care in Diabetes: 2018;
AGS Diabetes in Older Adults Consensus Statement

Given the multifactorial and serious nature
of hypoglycemia role does diabetes
education have in mitigating patient risk for
hypoglycemia?

AADE’S SYSTEMATIC REVIEW ON
ROLE OF DIABETES EDUCATION
FOR HYPOGLYCEMIA RISK
MITIGATION A WORK IN PROGRESS

(ADA Standards of Medical Care in Diabetes, 2018)
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The Gap Analysis
• Board of Directors commissioned Research
Committee to complete a gap analysis of
existing diabetes literature
• Mary M. Julius led a team that identified
hypoglycemia risk mitigation as a potential major
gap in the existing diabetes literature

The Systematic Review
Primary Research Question: What is the role
of diabetes education in mitigating risk for
hypoglycemia?
Secondary Exploratory Question: Impact on
Clinical, Humanistic, and Economic outcomes

Modified Cochrane Method of Systematic
Review
• Cochrane method: usually answers a very specific research
question in a specific Population, with a specific Intervention,
Comparator, target Outcomes, and Study design (PICOS)
• The goal of this review: to report evidence and gaps in the
literature in varied populations, with varied education types,
comparators or not, varied ways of measuring hypoglycemia
risk/events reduction outcome, and with varied study designs

Study Inclusion Criteria
• Included an intervention addressing diabetes education, counseling,
teaching, and/or training clearly described as a part of the intervention
• Education with a patient or family caregiver
• An outcome indicator measuring change in risk for or number of
hypoglycemia events, symptoms
• Experimental/interventional design (pre and post outcomes collection)
• English language, US setting
• Published during Jan1, 2007 – Dec 31, 2017
• Certification as a diabetes educator was not required

Search Strategy
• Seven databases were searched systematically: CINAHL Plus
with Full Text, Medline (EBSCOhost), PsycInfo, Cochrane
Database of Systematic Reviews, Web of Science, Embase
• All records were exported into EndNote x8 bibliographic
software
• Records were imported into Cochrane’s Covidence systematic
review software

Review Methods
• Search and review tiers
– 1) Title – two researchers
– 2) Abstract – two researchers + a third to resolve
– 3) Full text – two researchers

• The Cochrane guidelines for search and review were applied to
the more broad evidence and gaps question for this review
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Data Extraction

Research Implications

• A team of researchers developed a data
extraction tool and protocol to extract and
organize key study details for unbiased analysis
and report
• Two researchers conducted the data extraction
from the retained articles

Current Status

Gaps in the Evidence Base

• Retained 14 full text articles

• LACK of studies specifically assessing
diabetes education/educator impact on
hypoglycemia risk reduction
• Lack of consistency in how hypoglycemia
outcomes are defined and measured

• Currently: assessment of results and
methodological quality of retained articles
• Goal: systematic review published in late
2018

More Experimental Studies Needed

AADE’S SYSTEMATIC REVIEW
ON HYPOGLYCEMIA RISK
MITIGATION - IMPLICATIONS

• Pre and post data collection studies in real
world/practice settings and workflow
• Controlled studies – comparator group or
group is comparator to itself in cross-over
study design
• Randomized controlled trials (RCTs)
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Valid and Reliable Measurement
Considerations
•
•
•
•

Claims data/EHR for documented events
Patient/caregiver self-report
Other report (practitioner)
Definitions vary – decide what/how to measure
– Clinical levels, number of events, risk reduction,
symptom reduction

Quality Improvement Projects
• Consistent screening/coding for Hypoglycemia
o E10.641 Type 1 diabetes mellitus with hypoglycemia with coma
o E10.649 Type 1 diabetes mellitus with hypoglycemia without coma
o E11.641 Type 2 diabetes mellitus with hypoglycemia with coma
o E11.649 Type 2 diabetes mellitus with hypoglycemia without coma
• Consistent screening/coding for Food Insecurity
o Z59.4 code denoting “Food Insufficiency”
o For better tracking of high-risk Veterans

Diabetes Self-Management
Education & Support
AADE7 Self-Care Behaviors
Healthy Eating
Being Active
Monitoring
Taking Medication
Problem Solving
Healthy coping
Reducing Acute Risks

Recognizing
Diabetes
EDUCATION
GAP
Your program QI focus

Ask About HYPOGLYCEMIA
1. To what extent can you tell by your symptoms that your blood glucose is low? ______

7. W hat and how much food or drink do you usually use to treat low blood glucose?
_______________________________________

2. In a typical week, how many times will your blood glucose go below 70mg/dl? _______

8. Do you check your blood glucose before driving?
_____YES _____NO

3. W hen your blood glucose goes below 70mg/dl, what is the usual reason?
_____Increased physical activity _____exercise
_____skipped meal ____error in insulin dose
Other___________________________________

9. How low does your blood glucose need to go before you think you should not drive? ______________mg/dl

4. How many times have you had a moderate / low glucose that you were able to treat yourself?
_____since the last visit
_____In the past year

10. How many times have you had your blood glucose below 70mg/dl while driving?
since the last visit_____ times
in the last year _____times

5. How many times have you had a severe hypoglycemic episode (where you needed someone’s help and you
were not able to treat yourself?
_____Since the last visit _____In your lifetime

11. If you take insulin, do you have a glucagon emergency kit?
_____ yes _____ no

6. The food that (I/we) bought just didn’t last, and (I/we) didn’t have money to get more.” W as that often,
sometimes, or never true for (you/your household) in the last 12 months?

12. “(I/we) couldn’t afford to eat balanced meals.” W as that often, sometimes, or never true for (you/your household)
in the last 12 months?
Modified from
Seaquist E.R. et al Diabetes Care 2013:36:1384-1395

• Consistent intervention measurement

Practice Implications

Advocacy: Awareness

https://www.prevention.va.gov/images/DIABENDO-HSI-Infographic-Print-Final-PNG.png
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Federal Guidelines Call for Individualized
A1c Targets

ADVOCACY: Item Lists
• Protein
–
–
–
–

Canned Salmon
Canned Tuna
Canned Chicken
Canned Beans**
• black, kidney, etc.

– Prepackaged Nuts or Nut Butters
• almonds, pecans, cashews, etc.

Provide some guidance with specific examples:
Advanced microvascular disease is defined: severe non-proliferative (with severe hemorrhage, IRMA, or venous
bleeding), or proliferative retinopathy and/or renal insufficiency (serum creatinine level > 2.0 mg/dL), and/or
insensate extremities or autonomic neuropathy (e.g., gastroparesis, impaired sweating, orthostatic hypotension).
2017 VA/DoD Clinical Practice Guideline for the Management of Type 2 Diabetes Mellitus in Primary Care

• Starches (grains, starchy
vegetables, etc.)**
–
–
–
–

Canned Peas
Canned Corn
Rice (preferably brown)
Noodles (spaghetti, penne, etc. –
preferably whole grain)
– Bran Cereal
– Oatmeal

• Vegetables (non-starchy)
• Fruit **
• Dairy**

– Canned Fruit – all varieties

– Powdered Low-fat Milk

Food insecurity Screening Algorithm. In the 12 months, were there
times when the food for you just did not last and there was no
money to buy more?
NO

Screening question

No further action

(at intake and every 12 months)
(Administered by anyone on team)

YES

PCP

Social Work

Nutrition

Medication
management/dose
adjustments

Assistance with food
stamp application

Counseling/
education on food
intake, meal strategies

Identification of

RN Case Manager
Pt. education

alternative food sources
(soup kitchens, food
pantries)

Case management,
f/u for recurrent
symptoms

Loca l registry assignment :
Da ta tracking and follow-up

EAT Acronym
• E: Emergency Hypoglycemia occurs when
you don’t eat
• A: Act to prevent a low. Anticipate the
unanticipated
• T: Treat using the 15-15 rule
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Policy and/or Advocacy Implications

Advocating for SAFETY:
Diabetes Self-Management Education
Diabetes
EDUCATION
GAP
DSMES Education
Gap

Advocating for SAFETY:

Hypoglycemia Safety Advocacy

Department of HHS National Action Plan for Adverse Drug Events

Address three key objectives:
– Identify common, preventable, and measurable adverse drug events (ADEs) that
may result in significant patient harm
– Align the efforts of Federal health agencies to reduce patient harms from these
specific ADEs nationally
– Based on National ADE data from inpatient and outpatient settings, three types of
ADEs were considered to be common, clinically significant, preventable, and
measureable, and were therefore selected as the high-priority targets of the ADE
Action Plan.

The three initial targets of the ADE Action Plan are:
•
•
•

Anticoagulants
Diabetes agents
Opioids

Advocacy Implications
Hypoglycemic Safety
Shared Decision
Making (SDM)
A1c Goals

• Provide patients with information on symptoms,
management and ways to lower their risk
• Give both patients and providers the skills needed for
SDM, including health literacy & numeracy
• Disseminate information about A1c accuracy and
individualizing targets

Food Sufficiency

• Educate both providers and patients about potential
barriers and solutions to food insufficiency

Medication Safety

• Ensure providers and patients have an understanding
of potential risks of medications

Hypoglycemia Risk Stratification Tool

Karter AJ, et al. JAMA Internal Medicine.
2018.

doi:10.1001/jamainternmed.2018.1014
Tool Inputs
• How many times has the patient ever had hypoglycemia-related utilization i n an emergency department (primary diagnosis of hypoglycemia*) or hospital (principal
di a gnosis of hypoglycemia*) (0, 1-2, 3 times)?
• How many times has the patient gone to an emergency department for any reason i n the prior 12 months (<2, 2 times)?
• Does the patient use insulin (yes/no)?
• Does the patient use sulfonylurea (yes/no)?
• Does the patient have severe or end-stage kidney disease (CKD stage 4 or 5) (yes/no)?
• Is the patient <77 years old (yes/no)?
Instructions: The 6 i nputs above are used to identify one of the mutually-exclusive exposure groups and the corresponding risk category (high, l ow or i ntermediate) for
hypoglycemia-related emergency department or hospital utilization* in the following 12 months. The first five options are defined by unique combinations of predictor
va ri ables, while the sixth option is indicated only after ruling out the first five options.


3 pri or hypoglycemia-related emergency department or hospital utilization



1-2 pri or hypoglycemia-related emergency department or hospital utilization AND
Ins ulin user



No pri or hypoglycemia-related emergency department or hospital utilization AND
No i nsulin AND
No s ulfonylurea



No pri or hypoglycemia-related emergency department or hospital utilization AND
No i nsulin AND
Us es sulfonylurea AND
Age <77 yea rs old AND
Does not have severe or end-stage kidney disease



No pri or hypoglycemia-related emergency department or hospital utilization AND
Us es insulin AND
Age <77 yea rs old AND
<2 ED vi s its in prior year



Al l other risk factor combinations

High risk (>5%)

Low risk (<1%)

Intermediate risk (1-5%)

54
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ADVOCACY: Shared decision making

Conclusions

https://www.ahrq.gov/professionals/education/curriculum-tools/shareddecisionmaking/index.html

What can DSMES do?
• Collaboration:
Primary Care
Endocrine Specialty Care
Nursing
Nutrition
Pharmacy
Social Work
Physical Therapists
Discharge Planning
Others…..

Advocacy Implications
VHA Choosing Wisely® Hypoglycemia
Safety Initiative
• Supported by Department of Health & Human
Services and Centers for Medicare & Medicaid
Services
• A voluntary program to improve patient-centered
care and reduce the risk of hypoglycemia nationwide
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