SECTION

6

Magnitude of the Problem

Diabetes Agents

According to the CDC, diabetes mellitus affects 25.8 million people or 8.3 percent of the U.S. population
[1]. In 2010, the national prevalence of diagnosed and undiagnosed diabetes mellitus among persons 20
years of age and older was estimated to be about 258 million persons, or 11 percent of all persons in
this age range. For those 65 years of age or older, the prevalence of diagnosed and undiagnosed
diabetes was estimated to be 10.9 million persons, or 27 percent of all persons in this age group.
Among the 26 million individuals living with diabetes, it is estimated that 95 percent have type 2
diabetes. Patients with type 2 diabetes are at increased risk for serious long-term complications, such as
cardiovascular disease and kidney disease [1]. Insulin and oral diabetes agents play an important role in
controlling glycemic levels in patients with diabetes mellitus, thereby helping to prevent these
complications. Among adults diagnosed with either type 1 or type 2 diabetes, 18 percent take insulin
only, 13 percent take both insulin and oral medication, 50 percent take oral medication only, and 18

percent do not take either insulin or oral medication [1].

Recognizing that not all diabetes agents are associated with severe hypoglycemia (e.g., metformin
monotherapy), this section of the ADE Action Plan will use the term “diabetes agents associated with
serious hypoglycemia” to refer to insulin and secretagogue oral agents, predominantly sulfonylureas.
Because of inconsistent definitions in the literature, the FIW for Diabetes Agents ADEs has chosen to use
the term “serious hypoglycemia,” recognizing that this terminology does not represent Federal or
agency perspectives. For the purpose of this Action Plan, “serious hypoglycemia” is defined as requiring
third-party assistance (e.g., from a family member and/or medical personnel, or leading to an
emergency department visit or hospital admissions) or blood glucose lower than 40 mg/dL, recognizing

that there is a gradient of severity in these episodes (discussed further below).

The increasing burden of serious hypoglycemic events has been recognized as an important public

health issue, potentially affecting millions of persons [2, 3, 4, 5, 6]. Historically, many but not all agencies
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and organizations have emphasized “intensive” glycemic therapy (defined as attempting to achieve
HbA1lc values < 7 percent) as a goal for “most” persons with diabetes. However, an increase in rates of
serious hypoglycemic events among patients in intensive control groups compared with those in
generalized control groups has now been observed in several clinical trials, such as ADVANCE (Action in
Diabetes and Vascular Disease: Preterax and Diamicron MR Controlled Evaluations), ACCORD (Action To
Control Cardiovascular Risk in Diabetes) and VADT (VA Diabetes Trial), which noted an increase in the
rate of serious hypoglycemic events among patients in their intensive control groups compared with
those assigned to the more generalized control group [7, 8, 9, 10, 11]. This occurred in the absence of
significant health benefit. In a large health maintenance organization, the risk for hypoglycemia tended

to be higher in patients with either near-normal or very poor glycemic control [12].

Diabetes agents, including insulin and secretagogues, are common causes of
hypoglycemic events across inpatient and outpatient health care settings.

Inpatient Settings

In a nationally representative sample of Medicare beneficiaries hospitalized in 2008, hypoglycemia was
identified as the third most common ADE [13]. Nearly all identified cases of hypoglycemia in this report
were considered to be preventable. In other studies, clinically significant hypoglycemia (defined as <40
mg/dL) has been identified in 0.4 percent of non-ICU patient days, 1.9 percent of ICU patient days, and 2
percent to 5 percent of hospitalized patients with diabetes [14, 15, 16]. Hypoglycemia, defined as <50
mg/dL, was reported to account for 2.8 percent of patient days, 1.8 percent of hospitalized days, and 7.7
percent of admissions across three separate studies [17, 18, 19]. In addition, on the basis of 25,145
hospital visits in the 2004 Medicare Patient Safety Monitoring System (MPSMS) sample, an estimated

10.7 percent of patients exposed to insulin or oral diabetes agents experienced an ADE [20].

The Institute for Safe Medication Practice (ISMP) has identified insulin as an inpatient high-alert
medication [21]. Data indicate that approximately one-quarter of all patient safety incidents involving
insulin resulted in patient harm, and insulin may be implicated in 33 percent of medication error—related
deaths [21, 22, 23, 24, 25, 26]. Insulin-related medication errors have been reported across all units of
the hospital and can occur at multiple stages of the medication use process, with the majority of errors

occurring at the time of prescribing and administration [21, 22, 23, 24, 25, 26].
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Outpatient Settings

Diabetes agents (i.e., insulin and oral agents) are among the most common medication classes resulting
in U.S. emergent hospitalizations for ADEs [27]. Between 2007 and 2009, among persons older than 65
years of age, insulin was implicated in an estimated 13.9 percent of emergent hospitalizations and oral
agents were implicated in 10.7 percent of U.S. emergent hospitalizations annually [27]. From 1999 to
2010, preliminary data indicate that rates of hospital admissions for hypoglycemic events among
Medicare beneficiaries increased by 22.3 percent while the rates of hospital admissions for
hyperglycemia significantly decreased [27]. However, these data may underestimate the magnitude of
the problem, as most hypoglycemic episodes are often treated outside of the emergency department or
hospital setting [28]. In a survey of persons with diabetes from a large HMO, the self-reported rate of
serious hypoglycemia (i.e., needing third-party assistance) in the year prior to the survey was 30 percent
for insulin, 9 percent for secretagogues, and 6 percent for other non-hypoglycemic medications [29, 30].
In addition, studies have shown that higher frequencies of severe/serious hypoglycemic events were

associated with lower socioeconomic status, duration of the disease, and depression [31, 32, 33].

Long-Term Care (LTC) Settings

CMS data indicate that approximately 33.4 percent of individuals receiving services in a certified nursing
home have either type 1 or type 2 diabetes [34]. Recent data regarding the burden of hypoglycemic
events among individuals residing in LTC facilities are not available. However, the primary risk factors
for hypoglycemia (e.g., advanced age, recent hospitalization, and polypharmacy) are highly prevalent

among nursing home residents [35, 36].

National surveillance data for hypoglycemia need to better distinguish between serious
and minor hypoglycemic events.
The American Diabetes Association (ADA) defines serious hypoglycemia as a situation requiring help from a

third party (e.g., by family member, paramedic, or emergency department personnel) [31]. The ADA has
also defined documented symptomatic hypoglycemia as an event during which typical symptoms of
hypoglycemia are accompanied by a measured plasma glucose concentration <70 mg/dL. In contrast, mild
or minor episodes are classified as events that are self-treated [31]. In clinical care, hypoglycemic events in
patients with diabetes may be defined as an abnormally low plasma glucose concentration that exposes
the individual to potential or actual harm [32, 37]. However, these definitions have not been consistently
utilized in published studies. Thus, the incidence of hypoglycemia reported in the literature is varied, and

incidence in those at highest risk for these events is unknown [32, 37].
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Surveillance

Federal partners should promote efforts to collect accurate and timely data to more
effectively measure burden and trends of hypoglycemic events.
Currently, a limited number of Federal surveillance systems have the capacity to assess the national

scope of hypoglycemic events associated with diabetes agents. Examples of these systems are
summarized in Table 8. Despite availability of these systems, several challenges remain in identifying
hypoglycemic events associated with diabetes agents. First, definitions for hypoglycemia are variable,
making comparisons of results among surveillance systems and the literature difficult. Second, many
existing Federal and private sector health systems do not have sufficiently integrated data systems that
can provide the comprehensive information necessary to identify persons at risk for hypoglycemic
events and enable precise categorization of numerators and denominators across the continuum of
care. Third, existing surveillance metrics may need to be revisited to ensure accuracy, reliability, and
clinical relevance consistent with current medical knowledge. Finally, the accuracy of diagnostic and
procedural codes (International Classification of Disease [ICD] codes, including External Causes of Injury
[E-codes]) for identifying hypoglycemic events need to be further evaluated; the limited data that are
available, however, suggest an algorithmic approach to use of such codes is necessary to reliably capture
hypoglycemic events associated with diabetes agents [38]. The development of more robust EHR
systems can potentially support the creation of new clinical quality measures and decision support tools
to facilitate improvements in the identification and management of patients with hypoglycemia.

Table 8. Summary of Metrics Related to Diabetes Agent ADEs (Hypoglycemia), Collected by Federal
Surveillance Systems

DEIE] Diabetes Agent ADE or
Geographic Collection Management Metrics: Diabetes Agent ADE or Management Metrics:
Scope Methods Inpatient Setting Outpatient Setting
National ADE |Administrative |AHRQ (HCUP):* FDA (Sentinel Initiative, Mini-Sentinel): **
Incidence claims and/or |= Inpatient stays with ICD-9-CM = ED visits, hospitalizations for hypoglycemic
EHR data (962.3) codes and E-codes (E932.3) events
National ADE |Medical record |AHRQ (MPSMS): *** CDC (NEISS-CADES):
Incidence review = |npatient stays with combination of |= ED visits, emergent hospitalizations for
(+/-Rates) laboratory triggers (e.g., glucose <50 laboratory abnormalities, hypoglycemic
mg/dL or glucose <70 mg/dL but >50 events as diagnosed by clinicians, and
mg/dL) and clinical triggers (e.g., documented in medical record narrative
administrations of D50)
National ADE |Administrative |= Not available AHRQ (NEDS):
Incidence data and = Derived from AHRQ's State ED databases and
survey data from State inpatient database
= Used to estimate number of events (i.e.,
numerator data)
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Table 8. Summary of Metrics Related to Diabetes Agent ADEs (Hypoglycemia) Collected by Federal
Surveillance Systems (continued)

Geographic

Data
Collection

Diabetes Agent ADE or
Management Metrics:

Diabetes Agent ADE or Management Metrics:

Scope

Methods

Inpatient Setting

Outpatient Setting
= ED visits with hypoglycemia as first-listed
diagnosis were identified using a validated
algorithm.

= Estimates of population with diabetes from
NHIS were used in the calculation of rates.

CDC (National Health Interview Survey, NHIS)

= Estimates of civilian, non-institutionalized
U.S. population with diabetes (denominator
data that can be used for calculation of ADE
rates)

“hypoglycemia”

VA (Integrated Databases):

= ADE identified by ICD-9-CM codes,
primary hospitalizations, emergency
department or clinic visits, and
laboratory values (blood glucose,
HbA1c). An algorithm has been
developed and validated to identify
hypoglycemia in VA patients.

National-, Voluntary DOD (Patient Safety Reporting DOD (Patient Safety Reporting System)
Regional-, reporting System) = Any clinician-diagnosed or patient-reported
Facility-level = Any clinician-diagnosed or patient-| ADEs
Spontaneous reported ADEs FDA (FAERS):
Reports FDA (FAERS): = Any clinician-diagnosed or patient-reported
= Any clinician-diagnosed or patient- | ADEs
reported ADEs VA (VA ADERS):
VA (VA ADERS): = Any clinician-diagnosed or patient-reported
= Any clinician-diagnosed or patient- ADEs
reported ADEs
Regional-/ Administrative |IHS (Resource and Patient DOD (Pharmacovigilance Defense Application
Facility-level |claims and/or |Management System [RPMS-EHR]) System):
ADE Incidence [EHR data = Adverse Reaction Tracking (ART) = Qutpatient clinic visits, ED visits,
(+/- Rates)— System entry related to a diabetes hospitalizations using relevant ICD-9-CM
Quality agent codes and/or CPT codes
Improvement = EHR entry in the Problem List of VA (Integrated Databases):

= ADE identified by ICD-9-CM codes, primary
hospitalizations, emergency department or
clinic visits, and laboratory values (blood
glucose, HbA1c). An algorithm has been
developed and validated to identify
hypoglycemia in VA patients.

IHS Resource and Patient Management System

(RPMS-EHR)

= ART System entry related to a diabetes agent

= EHR entry in the Problem List or purpose of
visit of “hypoglycemia”

*|CD-9-CM 962.3 refers to “Poisoning by insulins and antidiabetes agents,” and E932.3 refers to “insulins and antidiabetic
agents causing adverse effects in therapeutic use.”
**Currently, FDA Sentinel initiative covers more than 125 million lives; however, these do not constitute a nationally
representative sample.
***|n 2015, MSPMS will be replaced by the Quality and Safety Review System (QSRS).

Abbreviations: ADE = adverse drug event; ART = adverse reaction tracking; CPT = Current Procedural Terminology; D50 = 50
percent dextrose; ED = emergency department; EHR = electronic health record; HbAlc = hemoglobin Alc; ICD-9-CM =
International Classification of Diseases, Ninth Revision, Clinical Modification; mg/dL = milligrams per deciliter; NHIS = National
Health Interview Survey
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Federal partners should support use of standardized definitions of hypoglycemia and
reporting of hypoglycemia in national surveys to advance surveillance efforts.
Actions that can potentially advance surveillance strategies for ADEs from diabetes agents are

summarized in Figure 13. National surveillance using population-based sampling or administrative
claims data may be efficient ways of collecting nationally representative data on serious hypoglycemic
events. These studies can provide estimates of the national burden. For example, CDC’s National
Health Interview Survey (NHIS), a cross-sectional household survey of noninstitutionalized civilians in the
United States, contains questions about diabetes status and treatment. NHIS may provide an
opportunity for increased surveillance of hypoglycemic events on a population health basis. Questions
related to the presence and frequency of hypoglycemic events could potentially be considered for

incorporation into such national health surveys.

However, reducing ADEs requires individual providers and patients to act at the point of care. Federal
Agencies that provide direct care to patients can go beyond retrospective approaches to implement
proactive clinical approaches that utilize electronic health records (EHRs) and telehealth for

identification and surveillance of patients who are at risk for hypoglycemia.
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Figure 13. Actions That Can Potentially Advance Surveillance Strategies for Diabetes Agent ADEs

Actions That Can Potentially Advance Surveillance Strategies
for Diabetes Agent ADEs

o Address gaps in standard surveillance definitions for hypoglycemic events.

— Clearly define both severe/serious and mild hypoglycemic events.

— When possible, confirm findings of surveillance data with medical record review to
minimize opportunities for bias or misclassification.

e Assess the adequacy of diagnostic and procedural coding for identifying hypoglycemic
events.

— Assess specificity, sensitivity, PPV, and NPV of ICD and CPT codes for capturing
hypoglycemic events.

e Coordinate efforts across the Federal Government and the private sector to enhance
inpatient monitoring of hypoglycemic events.

— Refine AHRQ Common Formats utilized by Patient Safety Organizations to include
data on hypoglycemic events.

— ldentify whether existing national patient safety reporting systems (e.g., CDC’s
National Healthcare Safety Network) could be used to facilitate inpatient tracking
and monitoring of hypoglycemic events.

e Improve availability and access to integrated EHR data with linked pharmacy,
laboratory, and outcomes (e.g., admission—discharge) data at national and local levels.
e Improve efforts to collect additional information on hypoglycemic events within the
ambulatory setting (e.g., events resulting in emergency department visits or
hospitalizations).
Consider utilizing surveys such as the Medicare Current Beneficiary Survey (MCBS),
the National Health and Nutrition Survey (NHANES), and the National Health
Interview Survey (NHIS) to collect population-based estimates of hypoglycemic

events.

Abbreviations: ADE = adverse drug event; CPT = Current Procedural Terminology; EHR = electronic health record; ICD =
International Classification of Diseases; MCBS = Medicare Current Beneficiary Survey; NHANES = National Health and Nutrition
Survey; NHIS = National Health Interview Survey; NPV = negative predictive value; PPV = positive predictive value

Evidence-Based Prevention Tools

The American Diabetes Association (ADA) Standards of Medical Care in Diabetes and the ADA/American
Geriatric Society (AGS) guidelines, as well as the Department of Veterans Affairs and Department of

Defense (VA/DOD) guidelines, all interpret the scientific evidence as supporting individualization of
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target glycemic goals based on life expectancy, co-morbid conditions, social support, and personal
preference [39, 40, 41, 42]. The AGS, in the context of the American Board of Internal Medicine
Foundation’s Choosing Wisely Campaign, has indicated that the use of medications other than
metformin to lower HbAlc to <7.5 percent in most persons with type 2 diabetes aged 65 or older is not
warranted [43]. This recommendation is based on the potential of harms (relative to that of benefit)
noted when patients have major co-morbid conditions or limited life expectancy [43, 44]. Figure 14
identifies currently existing Federal resources that address diabetes management and that can

potentially be leveraged to advance hypoglycemia prevention.

Figure 14. Federal Assets Related to Management of Diabetes Agents, as Identified by the National
Quality Strategy Priorities

Resources for Safer Care—Health Care Provider Knowledge

= AHRQ:
— Oral Diabetes Medications for Adults With Type 2 Diabetes: An Update—Provides a systematic review of all
oral diabetes medications, including evidence about the risk of hypoglycemia
= BOP:
— Management of Diabetes Clinical Practice Guidelines—Provides recommendations for the medical
management of Federal inmates with diabetes
DOD/VA:
— Clinical Practice Guidelines for the Management of Diabetes—Provides structured framework to help
improve patient outcomes, along with evidence-based guidelines and identification of outcome measures
= FDA:

— Risk Evaluation and Mitigation Strategy—Mandatory risk management plans that use risk minimization
strategies beyond professional labeling to ensure that benefits of medications outweigh their risks

= |HS:

— Standards of Care and Clinical Practice Recommendations: Type 2 Diabetes—Provides guidance to clinicians
and educators with regularly updated recommendations, useful clinical tools and resources, patient education
material and a bibliography

— Diabetes Treatment Algorithms—Developed to provide clinicians with a quick reference based on national
guidelines, these algorithms reflect a collaborative effort between Indian health system professionals. Cards
can be accessed by mobile devices and/or printed for use in the clinical setting.

— Quick Guide Cards—Summarize important elements of care, including the importance of individualized target
setting for HgAlc

— Advancements in Diabetes Seminars—Hour-long live virtual seminars that provide CME/CE credit and feature
updates on appropriate treatment for patients with diabetes including practical tools

= NIH:
— National Diabetes Information Clearinghouse—Information on diabetes blood tests

National Action Plan for Adverse Drug Event Prevention | 106



Section 6 | Diabetes Agents

Figure 14. Federal Assets Related to Management of Diabetes Agents, as Identified by the National
Quality Strategy Priorities (continued)

Resources for Patients and Family Engagement

= ACL:
Community organizations offer various programs that have been or are currently supported in part by
Federal funds, such as
— Stanford Diabetes Self-Management Program—6-week program to help participants better manage their
diabetes, including information about methods to deal with symptoms of hypoglycemia
— National Council on Aging Better Choices, Better Health-Diabetes—6-week online workshop to learn self-
management techniques, including curriculum on hypoglycemia
— HomeMeds*™ Medication Management System—Multidisciplinary collaborative providing patient
counseling, reassessment, and adjustment of medication regimens for older adults in various nonacute
health care settings (e.g., home care)
= AHRQ:
— Medicines for Type 2 Diabetes: A Review of the Research for Adults—Summary of research on benefits and
possible side effects of diabetes agents to guide patients in discussions with their health care provider
— Premixed Insulin for Type 2 Diabetes: A Guide for Adults—Guide compares benefits, side effects, and costs
of a newer type of premixed insulin with other kinds of insulin and pills for diabetes
— Methods for Delivering Insulin and Monitoring Blood Sugar: A Review of the Research for Children, Teens,
and Adults With Diabetes—Discusses what research says about different ways to measure blood sugar and
take insulin
= FDA:
— Medication Guides (available for a variety of diabetes agents, including sulfonylurea-thiazolidinedione
combination product)
= NIH:
— What | Need to Know About Diabetes Medicines—Online resource which includes guidance on
hypoglycemia
— Hypoglycemia—Resource defining hypoglycemia, potential causes, treatment, and prevention (available in
National Diabetes Information Clearinghouse)
— National Diabetes Information Clearinghouse—Information on diabetes blood tests
= NIH/CDC:
— Know Your Blood Sugar Numbers—Resource on how to test blood glucose level (produced by National
Diabetes Education Program)

Resources for Communication and Coordination of Care

=  AHRQ:

— Project RED—Includes a number of medication-related strategies (e.g., active medication reconciliation,
medication teaching for patients and caregivers, development of medication list for patients and their health
care providers)

= NIH/CDC:

— Helping the Child with Diabetes Succeed: A Guide for School Personnel—Resources for school personnel
with guidance on preventing and treating hypoglycemia at school (produced by National Diabetes Education
Program)

Inpatient settings
Appropriate glycemic control in inpatient settings requires a careful balance in managing the risks

associated with both hyperglycemia and hypoglycemia. Target values for glycemic control

recommended by the Federal sector and multiple private and public stakeholder agencies should be
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individualized. Each patient would thus need an individual approach toward mitigating the risk of
hypoglycemia. Uncontrolled hyperglycemia has been associated with poor outcomes in a
dose/response relationship, and use of intensive insulin therapy has been associated with reductions in
mortality in epidemiological studies and high visibility single-site randomized trials in ventilated ICU
(mixed surgical and nonsurgical) patients [45]. However, these results were not replicated in a large,
multicenter trial (the NICE-SUGAR study), in which serious hypoglycemia was increased in the intensive
insulin therapy arm and associated with increased mortality [46]. Professional society-recommended
upper-level glycemic targets in the ICU setting range from 150 mg/dL (Society of Critical Care Medicine)
to 200 mg/dL (American College of Physicians). The strength of evidence for glycemic control in non-ICU

settings is of low quality [47].

Federal pariners should facilitate the use of systems that enhance recognition and
documentation of risk factors that contribute to inpatient hypoglycemic events.
The risk for hypoglycemic events may be increased due to numerous hospital-, provider-, and patient-

related risk factors and actual events can result from iatrogenic factors, especially related to
administration of medications. There are a number of individual patient characteristics that may
increase an individual’s likelihood of experiencing a hypoglycemic event, including low body mass index
(BMI), cachexia, age, and congestive heart failure. latrogenic factors include using insulin and/or oral
hypoglycemic agents too aggressively, inappropriately, or without sufficient followup in the hospital
setting. Hypoglycemic events also can result if there are additional changes in a patient’s drug regimen
that alter insulin resistance (e.g., treatment with corticosteroids) or the metabolism of hypoglycemic

agents [48, 49, 50].

The use of insulin and oral diabetes agents, failure to adjust diabetes regimens in response to decreases
in oral intake, and unexpected deviation from normal hospital routines have been identified as common
risk factors in iatrogenic hypoglycemia [50]. Unexpected interruption of tube feedings or other sources
of nutrition and failure to respond appropriately to an initial hypoglycemic event are also among the
most common, and potentially most preventable, sources of iatrogenic hypoglycemic events. Studies
have shown that more than 40 percent of patients who experience one iatrogenic episode go on to
suffer at least one additional distinct hypoglycemic event that is largely preventable [50]. It is critical
that clinical judgment, not metrics, guide medication administration and glycemic targets for individual

patients.
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Effective prevention of inpatient diabetes agent adverse events requires
multidisciplinary coordination.
A systematic approach is essential to promoting the safe and appropriate use of insulin in inpatient

settings. Medication errors can occur at multiple stages in the medication process. Therefore,
information should be shared across all health care providers and shifts. This includes documentation of
all nutritional intake, coordination of meal time/blood glucose testing, as well as any changes in normal
routine (e.g., reduced dietary intake or use of parenteral nutrition). The use of an EHR, as well as the
use of order sets and medication protocols, can support templates for tracking this information. Clear
documentation of any initial event is important to support coordination across all inpatient health care
providers, as is the sharing of template order sets such as those in use by the VA [51]. For ICU patients
in the VA, this dashboard reports quarterly the proportion of patient days on a hypoglycemic agent with
any hypoglycemic event (glucose <45 mg/dL and/or <60 mg/dL) and the proportion of patients on
hypoglycemic agents with a mean glucose >180 mg/dL, as well as risk-adjusted outcomes [52, 53].
These efforts are supported by shared resources, including the VA/DOD guidelines, template order sets
to manage hyperglycemia and hypoglycemic events, references, a special section on reducing
hypoglycemic events, and other educational materials. Similarly, efforts to reduce inadvertent
interchanges between medications that are commonly mistaken for one another (e.g., U-500 and U-100
insulin) can enhance prevention efforts by ensuring that medications that may look alike or sound alike

are clearly labeled and stored separately [21, 22, 23, 24, 25, 26, 45, 46, 48, 49, 50, 54, 55].

Efforts are underway to evaluate effectiveness of implementing specific strategies to
reduce the prevalence of hypoglycemic events in inpatient settings.
One CMS-funded effort, the Partnership for Patients (PfP) Initiative, is currently testing the scaling of

prevention strategies for hypoglycemic event prevention in inpatient settings. A multiphase approach

with the following elements was used with the aim of decreasing hypoglycemic events:
e Adopting a basal/bolus insulin protocol
e Instituting a nurse-driven protocol for hypoglycemia

e Ensuring the coordination of mealtime blood glucose testing, insulin administration, and meals

Other opportunities for advancing diabetes agent ADE prevention strategies/tools in inpatient settings

are summarized in Figure 15.
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Figure 15. Opportunities for Advancing Diabetes Agent ADE Prevention Strategies/Tools, as Identified
by the National Quality Strategy Priorities—Inpatient Settings

Patient and Family
Engagement

Individualized target setting

- Acknowledgment of patient risk factors (e.g., BMI,
cachexia, age, CHF, advanced malignancy, renal or liver
disease)

- Understand iatrogenic factors (e.g., nutritional intake,
patient compliance, regimen change)

Educate patients on any self-management implications of

changes to insulin regimen using teach back method

Educate patients on use of products for treating low blood

glucose, including over-the-counter products [56]

Provide hypoglycemia diabetes patient education

materials

Understand patient adherence with medication and diet

regimen and daily barriers that patients encounter

Consider the use of a standardized process to assess

individual patient need for devices for self-administration

in the event of an urgent or emergent hypoglycemic event

[57]

Effective
Communication and
Coordination of Care

Multidisciplinary coordination and collaborative health

care professional partnerships (including hospitalists,

endocrinologists, nurses, pharmacists, and dietitians)

throughout the medication process [58, 59, 60, 61, 62]

Education of health care professionals on the importance

of effective communication and coordination of care

Engagement with pharmacists, nurses, dietitians, and

other health care professionals at the time of discharge

Minimize fragmentation of medical care

Support development of tools that facilitate

- Improved prescribing of diabetes agents to minimize
the potential for medication errors

- Improved identification of root causes of hypoglycemic
events

- Improved patient compliance to/adherence with
medication/diet and daily barriers that patients
encounter
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Figure 15. Opportunities for Advancing Diabetes Agent ADE Prevention Strategies/Tools, as Identified
by the National Quality Strategy Priorities—Inpatient Settings (continued)

»= Consider individual patient characteristics in selecting
diabetes agents and glycemic targets

= Use protocols to
— Assess risk during initial evaluation
— Reassess risk periodically

= Assess cause of prior events

= Support development of standardized tools for insulin
administration (e.g., insulin infusion protocols)

= Ensure consistency in order sets

= Use standardized, evidence-based order sets (avoid free
text)

= Conduct root cause analysis of hypoglycemic events when

Science-Driven
Prevention and

Treatment appropriate
= Capture critical information associated with hypoglycemic
events at admission or discharge:
—  Prior history of hypoglycemic episodes
— Past diabetes medication management
— Level of glycemic control
- Assessment of patient’s cognitive abilities, literacy
level, visual acuity, dexterity, cultural context, and
financial resources for acquiring outpatient diabetic
medications and supplies
= Encourage multidisciplinary care coordination [31, 44]
Promotion of Best = Consider individual patient circumstances (e.g., cognition,
Practices Within life expectancy, sedation) [31]
Communities = Ensure professional supervision during any medication
changes

Abbreviations: BMI = body mass index; CHF = congestive heart failure

Ovutpatient Settings

Because of the complexity of the patient population comprising those at highest risk of experiencing
hypoglycemic events (e.g., older persons), the FIW reviewed several conceptual models to help guide
the development of the strategic framework. Of the models reviewed, the most influential and
comprehensive is the Chronic Care Model, which uses a systematic approach to restructuring medical
care to create partnerships between health systems and communities [63, 64, 65]. To improve chronic
care, the model includes system requirements for health care organizations, community resources, self-

management support, delivery design, decision support, and clinical information.
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Shared decisionmaking, which engages the patient, families, and other designated individuals in disease
management, is an essential element of ongoing care. In order to participate in decisions related to the
patient’s illness in the context of his or her belief systems and culture, he or she must have sufficient
information and must clearly understand it. Patients need to be both informed and engaged. As such,
health care provider education should emphasize cultural competency, health literacy/numeracy,

shared decisionmaking practices, and motivational interviewing [39, 63, 64, 66].

A key element of any strategy to reduce the risk of hypoglycemic events is recognizing the importance of
existing co-morbid conditions that may affect adherence and risk of medication side effects, as well as
physical function and quality of life. Type 1 diabetes and type 2 diabetes are chronic diseases.
Management for the broad categories of diabetes will not be the same for everyone because of the
differences in underlying etiology and the demographics of the affected populations, as well as the
length of time from when the patient was diagnosed with diabetes. Co-morbid conditions are more
common in patients with type 2 diabetes, particularly as they age [65, 67, 68, 69]. According to the
Medical Expenditure Panel Survey (MEPS), most adults with diabetes have at least one co-morbid
chronic disease and as many as 40 percent have at least three [69, 70, 71, 72]. Finally, throughout the
aging process, individuals are at increased risk for co-morbid disease independent of diabetes [65, 67,

68, 69], which may complicate diabetes management and increase morbidity and mortality.

Self-management of hypoglycemia occurs almost exclusively in the ambulatory care setting.
Management of hypoglycemic events in the home, school, workplace, and long-term care settings may
reduce subsequent events that require emergency department visits or hospitalizations. Patient self-
management may be affected by co-morbidities. Impaired renal function can prolong the half-life of
insulin and alter sulfonylurea degradation, resulting in increased incidence of hypoglycemic events.
Cognitive impairment adversely affects patients’ ability to self-manage their diabetes and is associated
with cardiovascular morbidity and mortality. Depression may also pose significant barriers to
appropriate diabetes control by affecting the ability to maintain a healthy lifestyle, including exercise,

good dietary habits, and adherence to a prescribed regimen [73, 74].

Federal partners should facilitate prevention efforts that are based on a patient-
centered approach.
To date, outpatient prevention tools for hypoglycemic events have not explicitly recommended a

comprehensive assessment of chronic co-morbid conditions as major contributing risk factors for

hypoglycemia, in addition to social and educational factors. Use of a framework that identifies
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contributing social determinants, as well as medical and mental health risk factors, can permit the
development of individualized approaches to glycemic targets, medication side effects (including but not

limited to hypoglycemia), and social and educational support.

Federal and private sector professional guidelines recommend educating patients, families, and
caregivers regarding the parameters for diabetes medications, including timing with meals and activities,
identifying blood glucose levels that require immediate provider notification, as well as blood glucose-
level patterns that require notification on a more routine basis [31, 39, 40, 66]. National and
international organizations such as The Joint Commission and the World Health Organization have
developed guidelines to prevent ADEs associated with the use of look-alike, sound-alike medications
[70, 71, 72]. Look-alike, sound-alike medications were identified as a National Patient Safety Goal
(NPSG) by The Joint Commission and the Institute for Safe Medication Practices (ISMP) in 2005. For
example, the NPSG identified that HumalLOG has been confused with HumaLIN. Organizations such as
the ADA, The Joint Commission, and the ISMP have identified a number of recommendations for the
care of older adults with diabetes to prevent hypoglycemic events [31, 44]. The National Diabetes
Educational Program, jointly led by the National Institutes of Health and the Centers for Disease Control

and Prevention, has also developed resources specifically for children and teens with diabetes [75, 76].

The most recent private sector and Federal guidelines recommend individualized targets based on life

expectancy and the presence of chronic co-morbid conditions.

Federal partners should support strategies that incorporate shared decisionmaking in
diabetes agent medication management, where appropriate.
In clinical settings in which there is no single or ideal diagnostic treatment regimen, shared

decisionmaking is an important tool in guiding prescribing decisions. Several medical associations
endorse shared decisionmaking [39, 40]. For example, the VA/DOD Clinical Practice Guidelines for the
Management of Diabetes Mellitus in Primary Care (2010) as well as the American Diabetes Association
and European Association for the Study of Diabetes (EASD) June 2012 joint position statement on
hyperglycemia treatment all specifically note the importance of shared decisionmaking with the patient
when choosing goals of therapy [39, 42]. Promoting shared decisionmaking is one of several
opportunities for advancing diabetes agent ADE prevention strategies/tools in outpatient settings; these

are summarized in Figure 16.
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Figure 16. Opportunities for Advancing Diabetes Agent ADE Prevention Strategies/Tools as Identified
by the National Quality Strategy Priorities—Outpatient Settings

= Medication adjustments in response to changes in
oral intake

= Coordination of meal time and blood glucose testing

= Care coordination across all health care professionals

= Medication reconciliation of diabetes medications

= Caution against use of sliding scale insulin in patients

Safer Care i . .
that may be at higher risk for hypoglycemia (e.g.,
older adults, those with dementia)

= Encourage a multidisciplinary care approach, including
pharmacists, nurses, diabetes educators, dietitians

= |ncorporate data from patient glucometers into the
electronic health record to identify patients at risk

= Tools to establish individual patient goals

= Shared decisionmaking, including patient preferences

= Teach-back method in which patient is asked to
explain the clinician’s instructions in his/her own
words

= Train health care professionals on how to address
cultural competency (literacy, language, cultural
acceptability)

Patient and Family * Train health care professionals on how to address
Engagement health literacy [58, 77, 78, 79, 80, 81, 82, 83]

= Awareness and education of patients/families on how
to treat low blood glucose, including availability of
products such as glucose tablets for home use [56]

* Understand patient compliance/adherence to
medication and diet regimen and daily barriers
patient encounters

= Explain risks of nocturnal hypoglycemia with patient
and caregivers

= Provider training on effective use of decision aids

= Education of health care professionals on the
importance of effective communication and

Effective coordination of care
Communication and = Health care professionals should be encouraged to ask
Coordination of Care their patients if they experience any challenges with

diet and encourage dietitians to be part of this process
= Enhanced medication reconciliation at the time of
hospital discharge [84]
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= Patient education
- Checking medication expiration date
- ldentification of home blood glucose goals
— Detection and treatment of adverse events
- Importance of consistent eating patterns
- Guidance on sick day management
- Information on accuracy of self-monitoring

equipment

Figure 16. Opportunities for Advancing Diabetes Agent ADE Prevention Strategies/Tools, as Identified
by the National Quality Strategy Priorities—Outpatient Settings (continued)

= Development and enhancement of decision aids [85]

Science-Driven = Provider coordination of any changes in medication
Prevention and =  Addressing inaccuracy of self-monitoring of blood
Treatment glucose with patients and caregivers [86, 87, 88, 89]**

= Multidisciplinary care coordination [39, 40, 41, 51]

= Consideration of individual patient circumstances
(e.g., cognition, life expectancy, sedation) [39, 40, 41,

.es 51]

Communities » Professional supervision during any medication

changes

Promotion of Best
Practices Within

* Section 3506 of the Affordable Care Act encourages greater use of shared decisionmaking in health care and funds an
autonomous program that would develop standards for and certify patient decision aids.

** The acceptable accuracy of these devices permitted by FDA is 15 mg/dL of the results of the reference measurement at
glucose concentrations <75 mg/dL or + 20 percent at glucose concentrations >75 mg/dL [89]. International Standards
Organization guideline permits £15 mg/dL for values <75 mg/dl. Accuracy varies among meters [86, 87, 88], and additional
error can be introduced by user parameters. These issues have recently been reviewed by the Food and Drug Administration
[89].

Federal partners should advance efforts to identify the role care transitions play in
contributing to hypoglycemic events.
Medication errors and ADEs have been linked to poor communication of instructions to the patient at

the time of discharge [58, 59, 60, 61, 62]. This is particularly true for insulin regimens, which are
inherently more complex to manage and administer than other types of chronic disease medications
[90]. Because the day of discharge is not always conducive to retention of verbal instructions [58, 59,
60, 61, 62], clear written instructions can provide a reference for patients and their outpatient
providers, and a format for medication reconciliation between inpatient and outpatient settings. In one
study, an insulin-specific discharge instruction form provided greater clarity and more consistent
directions for insulin dosing and self-testing of blood glucose (BG), in comparison with a generic hospital

discharge form [58, 59, 60, 61, 62].
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To assist with medication reconciliation during the transfer from inpatient to outpatient settings and to
avoid postdischarge adverse events/complications that can result in readmission, AHRQ’s Medications
At Transitions and Clinical Handoffs (MATCH) toolkit for medication reconciliation is a tool that can

potentially be used to help facilitate medication reconciliation during transitions of care [84].

The ADA recommends a team approach to transitions to outpatient care that includes physicians,
nurses, pharmacists, medical assistants, dietitians, case managers, and social workers. ADA
recommends that the transition to outpatient care begin with a hospital admission assessment that

obtains
e Prior history of diabetes or hyperglycemia, its management, and the level of glycemic control

e Early assessment of a patient’s cognitive abilities, literacy level, visual acuity, dexterity, cultural
context, and financial resources for acquiring outpatient diabetic supplies, which allows

sufficient time to prepare the patient for discharge [31, 44]

Other recommendations suggest that the following areas be reviewed and addressed before the patient

is discharged from the hospital [40, 58, 59, 60, 61, 62]:
e Level of understanding related to his/her diagnosis of diabetes
e Self-monitoring of BG and explanation of home BG goals
e Definition, recognition, treatment, and prevention of hyperglycemia and hypoglycemia
e Identification of health care provider who will be responsible for diabetes care after discharge
e Information on consistent eating patterns

e Instructions on when and how to take BG-lowering medications, including administration of

insulin
e Sick day management

e Proper use and disposal of needles and syringes

Incentives and Oversight

The Incentives and Oversight Opportunities section (Section 4) of the ADE Action Plan provides an

overview of the existing Federal incentives and oversight resources that may be leveraged to help ADE
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incidence overall. Figure 17, and the discussion that follows, outline incentives and oversight

opportunities specific to the safe management of diabetes agents.

Figure 17. Federal Interagency Workgroup Recommendations for Actions That Can Potentially
Advance Health Care Policy Strategies for Diabetes Agent ADE Prevention

Actions That Can Potentially Advance Health Care Policy Strategies for
Preventing Diabetes Agent ADEs

e Update national health care quality reporting measures to better reflect more recent
clinical guidelines regarding the need to individualize hypoglycemic risk targets.

e Expand nationally recognized health care quality reporting measures to include concepts
related to multidisciplinary, systematic, and coordinated models of care for managing
inpatient glycemic targets.

e Adopt health care quality reporting measures that reflect the latest advances in
measurement science.

e Address payment/coverage barriers to uptake of evidence-based, high-quality ADE
prevention strategies, such as use of patient engagement and health literacy principles.

e Expand Federal and industry health care quality reporting measures that reflect the
need for individualization of glycemic targets that incorporate co-morbid conditions.

e Explore utility, feasibility, and validity of developing nationally recognized health care
quality measures related to hypoglycemic events resulting in emergency department
visits or hospitalizations from ambulatory care or community living settings.

e Improve EHR standards and tools to better identify patients at high risk for
hypoglycemia.

Transitions of Care/Coordinated Care

e Address barriers to integrated communication and coordination across health care
settings and providers.

Abbreviations: ADE= adverse drug event; EHR = electronic health record

The nationally endorsed quality measures that relate to the management of diabetes
should be revisited to reflect changes in medical science and expanded to include
measures of hypoglycemic events.

The National Quality Forum has endorsed a number of measures related to the management of

diabetes. However, not all these measures reflect the latest evidence base related to hypoglycemia
risks, and they have not yet been revisited to reflect the newest guidelines relevant to glycemic control
from the ADA, VA/DOD, and AGS. Specifically, they do not exclude patients for whom HbA1c <8 percent
would be inappropriate according to new guidelines, or stratify by medications (such as insulin). Neither

do they address potential overtreatment in high-risk groups. Rates of hospital admissions for
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hypoglycemia are not addressed as a preventable hospitalization. Table 9 below outlines the measures
related to diabetes care that are currently nationally recognized and in use by a number of Federal

programs, including the Centers for Medicare & Medicaid Services’ Physician Quality Reporting System.

Table 9. National Quality Forum (NQF)-Endorsed Health Care Quality Measures Specific to Diabetes
Medication Management and Hospital Admissions*

Measure ID ’ Measure ‘ Measure Description ‘ Steward
NQF 0731 Comprehensive Diabetes This measure assesses the number of patients NCQA
Care** (18-75 years) who had each of the following:

= Hemoglobin Alc (HbAlc) testing
= HbAlc poor control (>9%)
= HbAlc control (< 8%)

= HbAlc control (<7%) for subset of patients
<65 years of age with exclusions for certain
co-morbid conditions

= Eye exam performed

= |DL-C screening

= LDL-C control (<100 mg/dL)

= Medical attention for nephropathy
= BP control (<140/90 mmHg)

= Smoking status & cessation advice

NQF 0272 Diabetes Short-Term The number of discharges for diabetes short- AHRQ***
Complications Admission term complications per 100,000 population over
Rate the past year

NQF 0060 Hemoglobin Alc (HbA1lc) The percentage of pediatric patients with NCQA
testing for pediatrics diabetes who received an HbA1lc test

NQF 1789 Hospital-Wide All-Cause The measure estimates the hospital-level, risk- | CMS
Unplanned Readmission standardized rate of unplanned, all-cause
Measure readmission after admission for any eligible

condition (including diabetes) within 30 days of
hospital discharge

*Note: Measures summarized in this table are specific to diabetes medication management and diabetes-related hospital
admissions or readmissions. Measures related to ensuring proper disease state management of diabetes that are not
associated with risk of hypoglycemia are not shown here.

** NQF 0731 assesses comprehensive diabetes care that includes elements not specific to monitoring the risk of hypoglycemia.
*** Does not include admissions for hypoglycemia.

Abbreviations: HbAlc= hemoglobin Alc
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Health Information Technology (Health IT)

The FIWs for Diabetes Agent ADEs proposed EHR (Stage 3) Meaningful Use electronic
clinical quality measures for EHRs, which can potentially advance diabetes agent ADE
prevention.

The FIW for Diabetes Agent ADEs discussed and identified various health care quality measures specific

to hypoglycemic agent safety that were amenable for incorporation into EHR-based quality measure
strategies. One measure concept that is being considered is a measure based on administrative claims
data (measure related to emergency department visits or hospitalizations due to hypoglycemia). The
FIW recommended these measures (Table 10) to the Quality Measures Workgroup of the Health
Information Technology Policy Committee, which is convened by the HHS Office of the National
Coordinator (ONC) for consideration as possible candidate measures for Stage 3 EHR MU requirements
[91]. After initial recommendation, measures under consideration are submitted to CMS for further
reviews, development, and testing. Final measure acceptance is dependent on rigorous and complete

internal and external public reviews.

Table 10. Measure Considerations for EHR (Stage 3) Meaningful Use Requirements That Can
Potentially Advance Diabetes Agent ADE Prevention, as Proposed by the Federal Interagency
Workgroup for ADEs

Metric Description and Justification

Clinical Quality Measure
Concepts—Eligible Providers
(Outpatient Settings)

1. Percentage of patients on  Assesses patients aged 65 and older with HbAlc <7% on sulfonylurea or

sulfonylurea/insulin insulin therapy with one of the following chronic co-morbidities:
therapy with out-of-range = Cognitive impairment/dementia
HbA1lc = Advanced microvascular complications

= Limited life expectancy
= Current substance use

Rationale Providers should be alerted when patients are at high risk for hypoglycemia.
Clinical Decision Support (CDS)

Rule Concepts—Eligible Providers

(Outpatient Settings)

2. Alert to potential risk for Clinical reminder to identify patients at high risk for hypoglycemic event
hypoglycemic events
Rationale Provider should be notified when a patient is high risk and either take action
or comment on why no action was taken.
3. Shared decisionmaking on Clinical guidance that glycemic target should be discussed and set through
HbA1c glycemic goals dialogue between patient and provider and mutually agreed-on target range

incorporated into medical record

Rationale HbA1c glycemic goal should be entered in a field that can record use of
shared decisionmaking to identify target.
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Metric Description and Justification

4. Patient-Centered Action Plan  Clinical documentation of steps to be taken once patient is identified as high
risk for hypoglycemic event

Rationale Captures activities undertaken to acknowledge and reduce risk.

5. Flowsheet Flowsheet with certain elements should be presented on a single page to the
physician.

Rationale Clinician can view appropriate considerations and recommended next steps

for patients at high risk for hypoglycemia.

Patient List

Recommendation—Eligible

Providers (Outpatient Settings)

6. Stratified patient list Electronically generate patient list stratified by HbAlc and co-morbidities.

Rationale Allow clinician to stratify individuals currently receiving hypoglycemic events
agents therapy by their HbAlc value and certain co-morbidities that increase
their risk for hypoglycemia.

Table 10. Measure Considerations for EHR (Stage 3) Meaningful Use Requirements that Can
Potentially Advance Diabetes Agent ADE Prevention, as Proposed by the Federal Interagency
Workgroup for ADEs (continued)

Metric Description and Justification

Clinical Quality Measure
Concepts—Eligible Hospitals
(Inpatient Settings)

7. Hypoglycemic events, serious Total number of hypoglycemic events, divided by the number of patients
administered a diabetes agent

Rationale Calculates percent of hypoglycemic events for all inpatients receiving
diabetes agents.
8. Hyperglycemia Total number of hyperglycemic hospital days (defined as elevated glucose

level), divided by all individuals with a diagnosis of diabetes mellitus who
were administered antidiabetic agents (except metformin)
Rationale = (Calculates percent of hyperglycemic events for all inpatients receiving
diabetes agents.

= Serves as balancing measure to hypoglycemia measure.

9. Hypoglycemia, mild Total number of days in which any hypoglycemic event (<70 mg/dL)
reported, divided by total number of hospital days for patients receiving a
diabetes agent

Rationale Currently no system to effectively track and monitor episodes of
hypoglycemia that do not result in need for third-party assistance.

10. Recurrent Hypoglycemia Patients suffering at least one recurrent hypoglycemic event on a
subsequent hospital day during the same hospital stay

Rationale Patients suffering at least one recurrent hypoglycemic event on a

subsequent hospital day during the same hospital stay.

EHR Functionality/Usability
Recommendation—Eligible
Hospitals (Inpatient Settings)

11. Documentation of etiology of Total number of hypoglycemic events, divided by all patients administered a
hypoglycemic event diabetes agent
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Rationale

Captures etiology and actions to take (checklist) to prevent future events

12. Alert to potential risk for

Clinical reminder and documentation of risk mitigation steps taken
hypoglycemic events

(checklist) when patient has experienced two or more blood glucose values
of

<70 mg/dL

Rationale = When there is a patient with repeated blood glucose values of <70 mg/dL,

provider should be alerted for potential risk.

= Provider should be provided list of options to prevent future episodes or
document why no action taken.
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Table 10. Measure Considerations for EHR (Stage 3) Meaningful Use Requirements that Can
Potentially Advance Diabetes Agent ADE Prevention as Proposed by the Federal Interagency
Workgroup for ADEs (continued)

Metric Description and Justification

EHR Functionality/Usability
Recommendation—Diabetes
Agents Health Literacy/Numeracy
(Inpatient & Outpatient Settings)

13. Health literacy Provision of patient education materials on diabetes medications that follow
health literacy principles

Rationale = Patients need educational materials that are easy to comprehend when
prescribed a diabetes agent.

= Materials should follow health literacy principles.
= Materials should be available in patients’ native language.
= Provider should ensure that the patient can understand and follow the

materials.
14. Health numeracy Test patient’s ability to calculate numeric values to ensure proper HbAlc
levels.
Rationale = (Critical to persons with diabetes self-management to avert potential
harms

= Important when patient experiences changes in diet, exercise, or
improper calculation of medication dose

Abbreviations: HbAlc = hemoglobin Alc; mg/dL = milligrams per deciliter

Research (Unanswered Questions)

As ADE prevention efforts evolve, key research opportunities have the potential to further advance the
field of diabetes agent safety. These opportunities lie in areas such as health care provider education,

patient education, surveillance, and incentives and oversight, and are summarized below, in Figure 18.
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Figure 18. Federal Interagency Workgroup Recommendations for Actions That Can Potentially
Advance Research Strategies for Diabetes Agent ADE Prevention

Actions That Can Potentially Advance Research Areas for
Diabetes Agent Safety

Provider Education (AHRQ, CDC, FDA, public-private partnerships)

e Research on clinician decisionmaking and behavior related to prescribing and managing of
diabetes agents (e.g., risk-benefit considerations, patient-centered prescribing, acceptance
of principles of individualized care)

e Research on provider knowledge of HbAlc and point-of-care HbAlc testing, glucometer
accuracy

Patient/Caregiver/Family Education (AHRQ, CDC, FDA, NIH, public-private partnerships)

e Research on the quality and impact of educational material for prevention of hypoglycemic
events and other diabetes-related patient outcomes, and impact of individualizing glycemic
targets

e Research on the quality and impact of health literacy and numeracy on the prevention of
hypoglycemic events and other diabetes-related clinical outcomes

e Research the role of telephonic management of diabetes for certain patient populations
for whom this modality may be appropriate

Surveillance and Prevention (AHRQ, CDC, FDA, public-private sector collaborations)

e |dentify rates of serious hypoglycemic events in ambulatory care settings stratified by risk
factors such as education level, health literacy, age, and co-morbid conditions.

e Identify how currently existing ADE prevention tools utilized during care transitions affect
hypoglycemic events.

e Research the impact of co-morbid conditions (e.g., cognitive function) on hypoglycemic
risks.

e |dentify how EHRs and related tools (e.g., clinical decision support) could be leveraged to
facilitate improved monitoring and prevention of hypoglycemic events.

e Improve integration of EHR data with pharmacy data to facilitate better identification of
patients with diabetes and hypoglycemic events.

e Enhance data on rates of hypoglycemia and risk factors in long-term care settings.

e Evaluate how EHR-based medication management interventions affect patient outcomes.

e Evaluate impact of new methods of glucose monitoring (e.g., continuous glucose
monitors).

e Further evaluate impact of hypoglycemic events on quality of life-related metrics.

Identify potential opportunities for improvements in insulin packaging and evaluate impact

r - A~
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