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Diagnostic testing for
diabetes

indicates a linked corresponding
annotation.
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Treatment to prevent or . . ; i

i Diagnosis of Diagnosis of type 2
delay thggggg:sglon to prediabetes diabetes
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5
Evaluation of patients
who meet criteria for

type 2 diabetes

7

Inpatient diabetes
management

Should patient be
hospitalized?

1a

Complex patient factors to
consider:

¢ Known cardiovascular

disease or high cardiovascular
risk

Inability to recognize and treat
hypoglycemia; history of severe
hypoglycemia requiring
assistance

Inability to comply with 10
standard goals, such as
polypharmacy issues

Limited life expectancy or
estimated survival of less than
10 years

Cognitive impairment
Extensive comorbid conditions

9
Initial stabilization for
outpatients requiring
immediate insulin
treatment

Does patient
need outpatient
stabilization?

Recommend education and
self-management:

¢ Nutrition therapy

Physical activity

Weight management
Education for self-management
Foot care education
Community resources

i

11

Set personalized Alc goal:

Alc <7% or individualize
to a goal < 8% based on

13 factors in 11a

14
Cardiovascular risk factor treatment goals

for patients without cardiovascular disease:
e (Consider statin, unless contraindicated
LDL <100 mg/dL or on a statin

¢ Blood pressure control (BP < 140/90)
 Aspirin/antiplatelet medication

optional

Smoking status: tobacco

cessation if indicated

Cardiovascular risk factor treatment goals
for patients with cardiovascular disease:
On a statin with LDL <70 mg/dL

Blood pressure control (BP < 140/90)
Aspirin/antiplatelet medication

Smoking status: tobacco

cessation if indicated

Does patient have
known cardiovascular
disease?

16

Treatment goals not met:

¢ Modify treatment based
on appropriate related
guideline

See Glycemic Control algorithm
and/or

Consider referral to
diabetes health team or
specialists

Assess patient adherence
Evaluate for depression

|

17

Are treatment
goals met?

Ongoing management
and follow-up of people
with diabetes

18
Maintain treatment

goals and address
complications
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Glycemic Control Algorithm

19 Text in blue in this algorithm
indicates a linked corresponding
Glycemic Control annotation.

21
Pharmacologic insulin > Prescribe insulin
agent(s) — which is therapy
best?
non-insulin
22 25
Prescribe non-insulin Ongoing management
agents and follow-up of people
e Titrate to goal with diabetes
26

Maintain treatment goals

Glycemic control
y and address complications

achieved?

24

Intensify therapy
e Start insulin alone or
insulin + other agent(s)
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Evidence Grading
Literature Search

A consistent and defined process is used for literature search and review for the development and revision
of ICSI guidelines. The literature search was divided into two stages to identify systematic reviews, (stage
I) and randomized controlled trials, meta-analysis and other literature (stage II). Literature search terms
used for this revision are below and include literature from November 1, 2009, through November 1,2011.

The databases searched included PubMed and Cochrane. The search was limited to only studies in the English
language. The following searches were performed: diabetes and hospitalized patient; diabetes, hospitaliza-
tion and hyperglycemia; diabetes and mortality; diabetes and renal; diabetes and blood pressure; diabetes
and proteinuria; diabetes and obstructed sleep apnea (OSA); obstructed sleep apnea and glycemic control;
diabetes and glycemic control; diabetes and glycemic index; diabetes and feet/foot.

GRADE Methodology

Following a review of several evidence rating and recommendation writing systems, ICSI has made a decision
to transition to the Grading of Recommendations Assessment, Development and Evaluation (GRADE) system.

GRADE has advantages over other systems including the current system used by ICSI. Advantages include:
e Developed by a widely representative group of international guideline developers
e Explicit and comprehensive criteria for downgrading and upgrading quality of evidence ratings

e Clear separation between quality of evidence and strength of recommendations that includes a
transparent process of moving from evidence evaluation to recommendations

e (Clear, pragmatic interpretations of strong versus weak recommendations for clinicians, patients and
policy-makers

*  Explicit acknowledgement of values and preferences and

e Explicit evaluation of the importance of outcomes of alternative management strategies.
This document is in transition to the GRADE methodology
Transition steps incorporating GRADE methodology for this document include the following:

e Priority placed upon available Systematic Reviews in literature searches.

e Allexisting Class A (RCTs) studies have been considered as high quality evidence unless specified
differently by a work group member.

e All existing Class B, C and D studies have been considered as Low quality evidence unless speci-
fied differently by a work group member.

e All existing Class M and R studies are identified by study design versus assigning a quality of
evidence. Refer to Crosswalk between ICSI Evidence Grading System and GRADE.

e All new literature considered by the work group for this revision has been assessed using GRADE
methodology.

Return to Table of Contents
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Crosswalk between ICSI Evidence Grading System and GRADE

ICSI GRADE System Previous ICSI System
High, if no limitation Class A: Randomized, controlled trial
Low Class B: [observational]

Cohort study

Class C: [observational]
Non-randomized trial with concurrent or
historical controls

Low Case-control study
Low Population-based descriptive study
*Low Study of sensitivity and specificity of a

diagnostic test

* Following individual study review, may be elevated to Moderate or High depending upon study design

Class D: [observational]

Low Cross-sectional study

Case series

Case report
Meta-analysis Class M: Meta-analysis
Systematic Review Systematic review
Decision Analysis Decision analysis
Cost-Effectiveness Analysis Cost-effectiveness analysis
Low Class R: Consensus statement
Low Consensus report
Low Narrative review
Guideline Class R: Guideline
Low Class X: Medical opinion

Evidence Definitions:

High Quality Evidence = Further research is very unlikely to change our confidence in the estimate of effect.

Moderate Quality Evidence = Further research is likely to have an important impact on our confidence in the
estimate of effect and may change the estimate.

Low Quality Evidence = Further research is very likely to have an important impact on our confidence in the
estimate of effect and is likely to change the estimate or any estimate of effect is very uncertain.

In addition to evidence that is graded and used to formulate recommendations, additional pieces of
literature will be used to inform the reader of other topics of interest. This literature is not given an
evidence grade and is instead identified as a Reference throughout the document.

Return to Table of Contents
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Foreword

Scope and Target Population

To provide a comprehensive approach to the diagnosis and management of prediabetes and type 2 diabetes
mellitus in adults age 18 and older. Management will include nutrition therapy, physical activity, self-
management strategies, and pharmacologic therapy recommendations, as well as the prevention and diagnosis
of diabetes-associated complications and risk factors.

The diagnosis of gestational diabetes or the management of diabetes in patients who are pregnant is excluded
from the scope of this guideline. Oral agents do not have Food and Drug Administration approval for use
in pregnancy. The glucose goals are different in pregnancy and require more aggressive treatment.

Please refer to the ICSI Routine Prenatal guideline for information relating to gestational diabetes.
The diagnosis and management of type 1 diabetes is not included in this guideline.

Return to Table of Contents

Aims

A multifactorial intervention targeting hyperglycemia and cardiovascular risk factors in individuals with
diabetes is most effective. Both individual measures of diabetes care as well as comprehensive measures
of performance on broader sets of measures are recommended. A randomized controlled trial has shown a
50% reduction in major cardiovascular events through a multifactorial intervention targeting hyperglycemia,
hypertension, dyslipidemia, microalbuminuria, aspirin and ACE inhibitor use in individuals with microal-
buminuria (Gaede, 2003 [High Quality Evidence]).

Goals for Alc, low-density lipoprotein (LDL), and other diabetes measures should be personalized, and
lower goals for Alc and LDL than those included here in the priority aims and measures may be clinically
justified in some adults with type 2 diabetes. However, efforts to achieve lower Alc below 7% may increase
risk of mortality, weight gain, hypoglycemia and other adverse effects in many patients with type 2 diabetes.
Therefore, the aims and measures listed here are selected carefully in the interests of patient safety.

1. Diabetes Optimal Care: Increase the percentage of adult patients, ages 18-75 with type 2 diabetes
mellitus, who in a defined period of time achieve any of the possible measures of established control.
(Annotation #13)

2. Diabetes Type 2 Patients Cardiovascular Risk Reduction: Increase the percentage of type 2 diabetes
mellitus patients ages 18-75 years old who have decreased cardiovascular risk in a one-year period of
time. (Annotation #14)

3. Diabetes Process of Care Measure: Increase the percentage of adult patients ages 18-75 with type 2
diabetes mellitus, for whom recommended screening procedures are done. (Annotation #18)

4. High-Risk Population Measures: The purpose of this aim is to identify and focus on a higher-risk
population by decreasing the percentage of adult patients, ages 18-75 with type 2 diabetes mellitus,
with poorly controlled glucose and cardiovascular risk factors (clinical strategies that target high-risk
populations may have more clinical input and be a better use of limited resources).

Return to Table of Contents
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Clinical Highlights

Education and self-management support is necessary for people with prediabetes and diabetes to manage
their disease. (Annotation #10)

Focus on cardiovascular risk reduction (blood pressure control, low-density lipoprotein cholesterol
control and statin use, aspirin use and tobacco cessation). (Annotations #11, 13, 14)

Alc levels should be individualized to the patient. (Annotation #11)

Aggressive blood pressure control is just as important as glycemic control. Systolic blood pressure level
should be the major factor for detection, evaluation and treatment of hypertension. The use of two or
more blood pressure lowering agents is often required to meet blood pressure goal. (Annotations #13,
14)

Prevent microvascular complications through annual or biannual eye exams, foot risk assessments and
foot care counseling, and annual screening for proteinuria. (Annotation #18)

Initial therapy with lifestyle treatment and metformin is advised unless contraindicated. (Annotations
#3,10)

Return to Table of Contents

Implementation Recommendation Highlights

The following system changes were identified by the guideline work group as key strategies for health care
systems to incorporate in support of the implementation of this guideline.

The implementation of type 2 diabetes mellitus clinical guidelines at medical groups and clinics is a complex
and challenging task. However, a number of key processes have been shown to accelerate effective clinical
guideline implementation and care improvement (Speri-Hillen, 2005 [Low Quality Evidence]). These
overlapping care elements can be categorized at the medical group and clinician levels:

Return to Table of Contents

e Essential Elements at the Medical Group Level:

- Leadership. Medical group leaders must communicate the need for change in clinical practice
patterns and consistently identify improvement priorities.

- Resources. Resources adequate to the task at hand will be needed to assure the success of a
change effort. Resources may include staff time, money and provision of tools (such as elec-
tronic medical records) to support care improvement.

- Select Specific Improvement Goals and Measures. For most chronic diseases, including
diabetes, the most efficient improvement strategy is to focus on a limited number of specific
improvement goals. These may be based on observed gaps in care, potential clinical impact,
cost considerations or other criteria (O'Connor, 2005a [Low Quality Evidence]). In type 2
diabetes, focusing on glycemic control, lipid control and blood pressure control is a strategy
that has been shown to be effective in preventing up to 53% of heart attacks and strokes, the
leading drivers of excess mortality and costs in adults with diabetes (Gaede, 2003 [High Quality
Evidence]).

- Accountability. Accountability within the medical group is a management responsibility,
but external accountability may also play an important enhancing role to motivate sustained
efforts to implement guidelines and improve care. Examples of external accountability include
participation in shared learning activities (such as Institute for Healthcare Improvement or ICSI
and its Action Groups), or public reporting of results (such as in pay-for-performance or the
Minnesota Community Measures Project).

www.icsi.org
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Prepared Practice Teams. The medical group may need to foster the development of prepared
practice teams that are designed to meet the many challenges of delivering high-quality chronic
disease care.

Essential Elements at the Clinic Level:

Develop "Smart" Patient Registries. These are registries that are designed to identify,
automatically monitor, and prioritize patients with diabetes based on their risk, current level of
control, and possibly patient readiness-to-change.

Assure "Value-Added" Visits. These are office visits or other patient encounters (by phone,
e-mail, etc.) that include intensification of treatment if the patient has not yet reached his/her
evidence-based clinical goals. Failure of clinicians and patients to intensify treatment when
indicated (referred to as "clinical inertia") is a key obstacle to better diabetes care (O'Connor,
2005a [Low Quality Evidence]; O'Connor, 2005b [Low Quality Evidence]; O'Connor, 2003
[Low Quality Evidence]). HSR editorial. Previsit planning and best practice prompts may help
to increase the efficiency of patient visits and remind clinicians of needed tests and care.

Develop "Active Outreach." These are strategies to reach patients with chronic disease who
have not returned for follow-up or for other selected elements of care. Outreach strategies that
enhance the likeliness of a future provider encounter that addresses one of the barriers to patient
activation (discussed below) may be more effective. Simple reporting of lab test results or care
suggestions through the mail may be ineffective at addressing these barriers.

Emphasize "Patient Activation" Strategies. These may include diabetes education and other
actions designed to sustain engagement of patients with their diabetes care. Many patients
with diabetes either (a) do not really believe they have diabetes, or (b) do not really believe
that diabetes is a serious disease, or (c) lack motivation for behavioral change, or (d) do not
believe that recommended treatments will make a difference to their own outcomes. For care
to be effective, these issues must be addressed for many patients (O'Connor, 1997 [Low Quality
Evidence]).

Return to Table of Contents

Related ICSI Scientific Documents

Guidelines

Healthy Lifestyles

Hypertension Diagnosis and Treatment

Lipid Management in Adults

Major Depression in Adults in Primary Care

Preventive Services for Adults

Prevention and Management of Obesity (Mature Adolescents and Adults)

Stable Coronary Artery Disease

Return to Table of Contents

Definition

Clinician — All health care professionals whose practice is based on interaction with and/or treatment of a

patient.

Return to Table of Contents
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Algorithm Annotations

Main Algorithm Annotations

1.

Diagnostic Testing for Diabetes

Recommendation:

* Type 2 diabetes is frequently not diagnosed until complications appear, and approxi-
mately one-third of all people with diabetes may be undiagnosed (American Diabetes
Association, 2010 [Guideline]). Possible tests to assess for diabetes include a fasting
plasma glucose, an oral glucose tolerance test or an Alc measurement.

The decision about which test to use is at the discretion of the health care professional and may be influenced
by health care coverage (American Diabetes Association, 2010 [Guideline]).

Patients presenting with symptoms of diabetes should be tested.
Risk factors for diabetes include:
e risk factors for athrosclerosis: smoking, hypertension, dyslipidemia;

e age,race/ethnicity, family history of diabetes, prior history of diabetes, physical inactivity, cardio-
vascular disease, cerebral vascular disease, hyperlipidemia, overweight/obese (as defined by body
mass index), low high-density lipoprotein, high triglycerides, polycystic ovarian syndrome; and

e gestation history of an infant weighing more than nine pounds, toxemia, stillbirth or previous diag-
nosis of gestational diabetes.

Testing patients with hypertension, dyslipidemia or heart disease is also recommended.

See the ICSI Hypertension Diagnosis and Treatment guideline, the ICSI Lipid Management in Adults guide-
line, the ICSI Preventive Services in Adults guideline, the Prevention and Management of Obesity (Mature
Adolescents and Adults) guideline, and the Stable Coronary Artery Disease guideline for more information.

Return to Algorithm Return to Table of Contents

Diagnosis of Prediabetes

Prediabetes: Prediabetes is defined as hyperglycemia not sufficient to meet the diagnostic criteria for diabetes,
but that which is associated with an increased risk of progression to type 2 diabetes mellitus. Diagnosis of
prediabetes is made when an individual meets one or more of the following criteria:

e Alc5.7-6.4% (as measured according to laboratory specifications in Annotation #4)

e Fasting plasma glucose of 100 mg/dL to 125 mg/dL

e Oral glucose tolerance test two-hour plasma glucose: 140 mg/dL to 199 mg/dL
(American Diabetes Association, 2010 [Guideline])

Return to Algorithm Return to Table of Contents
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3. Treatment to Prevent or Delay the Progression to Diabetes
Recommendation:

* Patients who are identified with prediabetes should be referred for education and life-
style interventions.

Health care clinicians should follow up with patients diagnosed with prediabetes on an annual basis to
monitor their progress and review treatment goals (American Diabetes Association, 2010 [Guideline]).

Intensive lifestyle change or programs have been proven effective in delaying or preventing the onset of
diabetes by about 50%. Effective lifestyle changes include setting achievable goals, obtaining weight loss
when needed (ideally at least 5% total body weight), and increasing physical activity (Tuomilehto, 2001
[High Quality Evidence]).

e Lifestyle modifications, such as nutrition, exercise and even modest weight loss, are recommended
for prevention or delayed progression of patients with prediabetes.

e Pharmacotherapy, such as metformin, is effective in some patients with prediabetes.
[Conclusion Grade I1: See Conclusion Grading Worksheet A — Annotation #3 (Prediabetes)]
The following initial approaches are recommended for people with prediabetes:

* Intensive lifestyle behavioral change including a nutrition and activity plan by a registered dietitian,
health educator or other qualified health professional. Ongoing support of behavioral change is
necessary.

e Cardiovascular risk reduction appropriate to the needs of the individual.
Patients who respond to lifestyle interventions:

e Annual follow-up and reassessment of risks for developing diabetes (American Diabetes Associa-
tion, 2004g [Guideline]; Chiasson, 2002 [Moderate Quality Evidence]; Heart Outcomes Preven-
tion Evaluation Study Investigators, 2002 [High Quality Evidence]; Kelley, 2002 [High Quality
Evidence]; Miles, 2002 [High Quality Evidence]; Eriksson, 1999 [Low Quality Evidence])

Patients who are high risk and not responding to lifestyle interventions:
* Intensify education and counseling on lifestyle interventions.

e There is some evidence of prevention of diabetes through pharmacotherapy with biguanides and
alpha glycosidase inhibitors (Knowler, 2002 [High Quality Evidence]). Lifestyle change remains
the preferred method to prevent diabetes (Knowler, 2002 [High Quality Evidence]).

Return to Algorithm Return to Table of Contents

4. Diagnosis of Type 2 Diabetes

Type 2 Diabetes Mellitus: Type 2 diabetes is defined as diabetes that results from a progressive insulin
secretory defect on the background of insulin resistance. The diagnosis of diabetes is made when an indi-
vidual meets one or more of the following criteria:

e Alc>6.5% on two occasions

- The Alc test should be performed in a laboratory using a method that is National Glycohe-
moglobin Standardization Program certified and standardized to the Diabetes Control and
Complications Trial assay.

Return to Algorithm Return to Table of Contents www.icsi.org
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e Fasting plasma glucose of greater than or equal to 126 mg/dL (7.0 mmol/L)
- Fasting is defined as no caloric intake for at least eight hours.

e Oral glucose tolerance test — two-hour plasma glucose of 200 mg/dL (11.1 mmol/L) on two occa-
sions

- The oral glucose tolerance test should be performed as described by the World Health Organi-
zation, using a glucose load containing the equivalent of 75-g anhydrous glucose dissolved in
water.

e Symptoms of diabetes and a casual plasma glucose of greater than or equal to 200 mg/dL (11.1
mmol/L)

- Casual is defined as any time of day without regard to time since last meal.

- The classic symptoms of diabetes include polyuria, polydipsia and unexplained weight loss,
excessive hunger, fatigue or wounds that are slow to heal or frequent skin infections.

Notes:

e In the absence of unequivocal hyperglycemia, an abnormal Alc, fasting glucose or oral glucose
tolerance test result that meets criteria for diabetes should be confirmed by repeat testing before
assigning a diagnosis of type 2 diabetes.

e Itis preferable that the same test be repeated for confirmation of diabetes. There may be cases in
which two different tests are available (e.g., Alc and fasting glucose). If both tests meet diagnostic
criteria for diabetes, then diagnosis of diabetes can be made.

e If two different tests are available and are discordant (e.g., Alc > 6.5%, fasting glucose < 126 mg/
dL), then the test whose result is above the diagnostic threshold should be repeated. If it is again
above the diagnostic threshold on repeat testing, then a diagnosis of diabetes can be assigned.

(American Diabetes Association, 2010 [Guideline]; Nathan, 2009 [Reference])

Return to Algorithm Return to Table of Contents

5. Evaluation of Patients Who Meet Criteria for Type 2 Diabetes

Evaluation may be completed in one or more visits over a reasonably short period of time. Clinical judg-
ment is needed to determine the urgency of completing the evaluation.

History (American Diabetes Association, 2010 [Guideline])
e Symptoms
e Eating habits, weight history
e Physical activity
e Prior or current infections, particularly skin, foot, dental and genitourinary

e Symptoms and treatment of chronic complications associated with diabetes: eye, heart, kidney,
nerve, genitourinary (including sexual function), peripheral vascular and cerebrovascular (these
may be present at diagnosis)

e Current medications including over-the-counter medications, dietary supplements and alternative
therapies with a focus on medications known to induce diabetes-type states (e.g., steroids, atypical
antipsychotics)

Return to Algorithm Return to Table of Contents www.icsi.org
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e Psychosocial, cultural and economic factors that might influence the management of diabetes
e Alcohol/drug use

Physical examination (American Diabetes Association, 2010 [Guideline])
e Weight, height, body mass index (BMI), blood pressure

e Cardiovascular system: heart, blood pressure, peripheral vascular including pulses and bruits
(abdominal, carotid, femoral)

e Feet: nails, web spaces, ulcers, pulses, calluses, structural deformities, protective sensation and
shoes

e Other examinations as guided by the patient's symptoms and/or concerns:
- Skin: infections or diseases such as acanthosis nigricans, xanthomia
- Neurological symptoms: sensory state of hands and feet, muscle wasting, deep tendon reflexes
- Mental health: screen for depression and/or anxiety
- Referral to an eye specialist to assess optic health
- Referral to a dentist to assess oral health
Laboratory evaluation

e Fasting plasma glucose or random plasma glucose
e AIC

e Lipid profile: total cholesterol, high-density lipoprotein (HDL cholesterol), low-density lipoprotein
(LDL cholesterol) and triglycerides

e Serum creatinine and liver function test alanine aminotransferase (ALT) or aspartate aminotrans-
ferase (AST)

e Urine: ketones, glucose, protein, microalbuminuria, and culture if microscopic is abnormal or
symptoms of infection present

e Urine microalbumin tests can identify patients with early diabetic nephropathy when intervention
may be most effective in delaying or preventing end-stage renal disease. Single tests for urinary
microalbumin and urinary creatinine can accurately detect urinary microalbumin excretion.

Increased urinary microalbumin is a predictor of increased cardiovascular mortality (American
Diabetes Association, 2010 [Guideline]).
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6. Should Patient Be Hospitalized?

Inpatient care may be appropriate in the following situations (American Diabetes Association, 2004d
[Guideline]):

e Elderly patients with infection or illness, weight loss, dehydration, polyuria or polydipsia
e Life-threatening acute metabolic complications of diabetes:

- Hyperglycemic hyperosmolar state with impaired mental status, elevated plasma osmolaity that
includes plasma glucose greater than 600 mg/dL
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- Diabetic ketoacidosis with a plasma glucose greater than 250 mg/dL, arterial pH less than 7.30
and serum bicarbonate level less than 15 mEq/L and the presence of moderate ketonuria and/
or ketonemia

- Hypoglycemia with neuroglycopenia that includes blood glucose less than 50 mg/dL and treat-
ment has not resulted in prompt recovery, coma, seizures or altered behavior

e Uncontrolled insulin-requiring diabetes during pregnancy

e Surgery, infection, steroids — if these conditions cause significant hyperglycemia and rapid initiation
of rigorous insulin is needed

Return to Algorithm Return to Table of Contents

7. Inpatient Diabetes Management

Hospitalized patients with diabetes suffer increased morbidity, mortality, length of stay, and other related
hospital costs compared to non-hyperglycemic inpatients. These negative outcomes are observed more
frequently in hospitalized patients with newly discovered hyperglycemia. Hyperglycemia is an indepen-
dent marker of inpatient mortality in patients with undiagnosed diabetes (Umpierrez, 2002 [Low Quality
Evidence]).

Hyperglycemia has been associated with increased infection rates and poorer short-term and long-term
outcomes in critically ill patients in the intensive care unit, post-myocardial infarction, and post-surgical
settings. Earlier studies supported that aggressive glucose management in medical and surgical patients
improves outcomes (Van den Berghe, 2001 [Moderate Quality Evidence]). More recently, intensive manage-
ment has been linked to increased hypoglycemia and increased mortality in a subset of patients including
those with a long history of diabetes and cardiovascular disease (NICE-SUGAR Study Investigators, The,
2009 [High Quality Evidence]).

The following are recommended in the inpatient setting (American Diabetes Association, 2012 [Guideline];
Clement, 2004 [Low Quality Evidence]):

e Insulin therapy with intravenous insulin in critically ill patients (Van den Berghe, 2001 [Moderate
Quality Evidence])

e Oral glycemic agents may need to be held or the dose adjusted if the patient is hospitalized. Insulin
therapy is recommended for many patients during hospitalization

e Use of scheduled insulin, with basal coverage (improves glucose control compared to sliding scale
coverage alone)

e Forinsulin-deficient patients, despite reductions or the absence of caloric intake, basal insulin must
be provided to prevent diabetic ketoacidosis

e Target preprandial plasma glucose levels are 90-140 mg/dL (American Diabetes Association, 2012
[Guideline]; NICE-SUGAR Study Investigators, The, 2009 [High Quality Evidence]; American
Diabetes Association, 2004b [Guideline]; Clement, 2004 [Low Quality Evidence]; Garber, 2004
[Low Quality Evidence])

e The random target plasma glucose is less than 180 mg/dL (American Diabetes Association, 2012
[Guideline]; Holman, 2009 [High Quality Evidence]; NICE-SUGAR Study Investigators, The, 2009
[High Quality Evidence]; American Diabetes Association, 2004b [Guideline]; Clement, 2004 [ Low
Quality Evidence]; Garber, 2004 [Low Quality Evidence])

*  Hypoglycemiais < 70 mg/dL and should be treated with a protocol (American Diabetes Association,
2012 [Guideline]; Cryer, 2009 [Low Quality Evidence])
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e Establishing a multidisciplinary team that sets and implements institutional guidelines, protocols
and standardized order sets for the hospital results in reduced hypoglycemic and hyperglycemic
events

Other considerations include (Clement, 2004 [Low Quality Evidence]):

e For patients who are alert and demonstrate accurate insulin self-administration and glucose moni-
toring, insulin self-management should be allowed as an adjunct to standard nurse-delivered diabetes
management.

e Patients with no prior history of diabetes who are found to have hyperglycemia (random fasting
blood glucose greater than 125 mg/dL or random glucose of 200 mg/dL or more) during hospitaliza-
tion should have follow-up testing for diabetes within one month of hospital discharge (Umpierrz,
2002 [Low Quality Evidence]).

See Appendix A, "Order Set: Subcutaneous Insulin Management," for more information.
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8. Does Patient Need Outpatient Stabilization?

Indications for immediate insulin treatment in type 2 diabetes mellitus (Nathan, 2006 [Reference]; Clements,
1987 [High Quality Evidence])

e Severe symptoms, marked weight loss, polyuria, polydypsia
- Fasting plasma glucose greater than 300 mg/dL fasting, or
- Random glucose over 350 mg/dL, or
- Alcover 10%, or
- Presence of ketonuria
Insulin therapy may not be permanent once patient is stabilized.
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9. Initial Stabilization for Outpatients Requiring Immediate Insulin
Treatment
See Annotation # 21, "Prescribe Insulin Therapy," for prescribing information.
At presentation, all patients should be instructed on glucose monitoring, hypoglycemia recognition and
treatment, and how/when to contact health care support. Patients should check glucose frequently when

insulin is initiated. Patients should receive daily phone or visit contact for at least three days and have
24-hour emergency phone support if needed.

Patients should be seen timely for nutrition and diabetes education, e.g., within one to seven days.

Insulin therapy may not be permanent, particularly if oral agents are added or if, at presentation, the patient
is in metabolic stress such as infections, acute metabolic complications, recent surgery (Peters, 1996 [Low
Quality Evidence]). As the metabolic stress resolves, the insulin dose requirements may rapidly fall.

For the occasional unstable patient with type 2 diabetes, maximal doses of oral hypoglycemic agents may
afford an approach to the patient who is psychologically resistant to or refuses insulin initiation.
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10. Recommend Education and Self-Management
Recommendations:
Nutrition

* Patients with prediabetes or diabetes should receive individualized Medical Nutrition
Therapy (MNT), preferably provided by a registered dietitian knowledgeable in the
components of diabetes MNT, as needed, to achieve treatment goals.

*  Weight loss is recommended for all overweight or obese patients who have or are at
risk for diabetes.

* For weight loss, calorie-restricted diets — either low-carbohydrate, low-fat or Mediter-
ranean — can be effective for up to two years.

e Utilize meal plans that incorporate a mix of carbohydrate, protein and fat, and are
adjusted to meet metabolic goals, individual preferences and RDAs/DRIs.

*  Monitor carbohydrate by carbohydrate counting, choices or experience-based estima-
tion to achieve glycemic control.

* Reduction of saturated fat, trans fats and cholesterol intake, an increase in omega-3 fatty
acids, soluble fiber, plant sterols/stanols is recommended to improve lipid profiles.

* Include Dietary Approaches to Stop Hypertension (DASH)-style dietary pattern in
lifestyle therapy for hypertension along with weight loss (if overweight) and increased
physical activity.

Physical Activity

* Perform at least 150 minutes/week of moderate-intensity aerobic physical activity
(50-70% of maximum heart rate) spread over at least three days per week with no more
than two consecutive days without exercise.

* In the absence of contraindications, encourage performance of resistance training at
least three times per week.

Weight Management
* Lifestyle change should be the primary approach to weight loss.
*  Weight loss programs should include physical activity and behavior modification.

e Bariatric surgery may be considered for adults with BMI > 35 if diabetes or comorbidi-
ties are difficult to control with lifestyle and pharmacologic therapy.

Diabetes Self-Management Education (DSME)

* People with diabetes should receive DSME according to national standards and diabetes
self-management support when their diabetes is first diagnosed and as needed thereafter.

*  DSME should address psychosocial issues, since emotional well-being is associated
with positive diabetes outcomes.
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Nutrition Therapy

Medical nutrition therapy for diabetes emphasizes improving metabolic outcomes by modifying nutrient
intake and lifestyle. Major goals are to attain and maintain in the normal or as close to normal range as is
safely possible glucose, blood pressure and lipid/lipoprotein levels. These prevent or slow the development
of the chronic complications of diabetes (American Diabetes Association, 2010 [Guideline]).

The priority for nutrition therapy for type 2 diabetes is to implement lifestyle strategies that will reduce
hyperglycemia and hypertension and improve dyslipidemias (American Dietetic Association, 2010 [Guide-
line]). Because many individuals are insulin resistant and overweight or obese, nutrition therapy often begins
with strategies that reduce energy intake and increase energy expenditure through physical activity. Many
individuals may have already tried unsuccessfully to lose weight, and it is important to note that lifestyle
strategies, independent of weight loss, can improve glucose control and risk factors for cardiovascular disease.

Moderate weight loss (5% of body weight) is associated with decreased insulin resistance, improved measures
of glycemic and lipidemia, and reduced blood pressure. The optimal macronutrient distribution of weight
loss diets has not been established.

Restricting total carbohydrate to less than 130 g/day is not recommended in the management of diabetes
(American Diabetes Association, 2010 [Guideline]).

Appropriate nutrition therapy will be developed collaboratively with the person who has diabetes. Instruction
may require a clinician with expertise in medical nutrition therapy, and instruction may be obtained through
individual or group consultation (Franz, 1995a [Low Quality Evidence]). It is important that clinicians
understand the general principles of medical nutrition therapy and support them for patients with diabetes.
In most people, nutrition recommendations are similar to those of the general population.

e Evaluate the patient's current eating habits and modify as needed. Recommend:
- Working together toward gradual, realistic and culturally appropriate lifestyle change goals.
- Maintaining the pleasure of eating by limiting only food choices indicated by scientific evidence.

- Healthful food choices: foods containing carbohydrates from whole grains, fruits, vegetables,
legumes and low-fat milk should be included in a healthy eating plan.

- Reducing total caloric intake by moderating food/beverage and limiting total fat intake.
- Distributing carbohydrates evenly throughout the day to smaller meals and snacks.

- Monitoring carbohydrates remains a key strategy in achieving glycemic control, whether by carbo-
hydrate counting, exchanges or experience-based estimation (American Diabetes Association, 2010
[Guideline]).

- If one chooses to drink alcohol and has not been cautioned against it, limit intake to one drink per
day for women and two drinks per day for men, according to USDA guidelines. A drink is defined
as 12 oz. of regular beer, 5 oz. of wine, or 1.5 oz. of 80-proof distilled spirits. To reduce the risk
of hypoglycemia, alcohol should be consumed with food.

e Individualize the nutrition prescription based on the nutrition assessment and treatment goals of each
patient. For example, if the patient has been eating 45% of calories from fat, lowering fat to even 40%
can be helpful.

Carbohydrate (American Diabetes Association, 2010 [Guideline])

*  Both the quantity and the type or source of carbohydrate in food influence post-prandial glucose
levels.
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e For individuals with diabetes, the use of glycemic index and glycemic load may provide a modest
additional benefit for glycemic control over that observed when total carbohydrate is considered
alone.

e Sucrose (e.g., table sugar) and sucrose-containing foods do not need to be restricted. However,
they should be substituted for other carbohydrate sources, or if added, covered with insulin or other
glucose-lowering medication. They should be eaten within the context of a healthy diet and avoid
excess energy intake.

Added fructose as a sweetening agent is not recommended as it may adversely affect plasma lipids.
Naturally occurring fructose in fruits, vegetables and other foods does not need to be avoided.

e The use of sugar alcohols, such as sorbitol or manitol in small amounts, appears to be safe; however,
they may cause gastrointestinal side effects (American Diabetes Association, 2010 [Guideline]).
Sugar alcohols and non-nutritive sweeteners are safe when consumed within the acceptable daily
intake levels established by the Food and Drug Administration.

*  Encourage consuming a wide variety of fiber-containing foods such as legumes, fiber-rich cereals,
fruits, vegetables and whole grain products to achieve fiber intake goals of 14 g/1,000 calories.

Protein (American Diabetes Association, 2010 [Guideline]; American Diabetes Association, 2007b [Guide-
line])

* 15-20% of the total calories. Avoid protein intakes of greater than 20% of total daily energy.
The long-term effects of consuming more than 20% of energy as protein on the development of
nephropathy have not been determined. High-protein diets are not recommended as a method of
weight loss at this time.

e Reduction of protein intake to 0.8-1 gm/kg in individuals with diabetes in the earlier stages of chronic
kidney disease and to 0.8 gm/kg in the later stages of chronic kidney disease is recommended and
may improve measures of renal function (urine albumin excretion rate, glomerular filtration rate).

e Protein does not increase plasma glucose concentrations but does increase serum insulin responses,
and thus protein should not be used to treat acute or prevent nighttime hypoglycemia.

Fat (American Diabetes Association, 2010 [Guideline ]; American Diabetes Association, 2007b [Guideline])

e Patients with normal weight and lipids: continue maintaining healthy weight and lipids that include
less than or equal to 30% calories from fat, less than 7% saturated fats, limit of trans fats, and less
than 200 mg cholesterol (Klein, 2004 [Consensus Statement]).

e Patients with elevated cholesterol and low-density lipoprotein cholesterol: implement National
Cholesterol Education Program-Therapeutic Lifestyle recommendations. Program-Therapeutic
Lifestyle diet: reduce saturated fat to less than 7% calories and cholesterol to less than 200 mg,
consider increased soluble fiber intake (10-25 g/day) and plant stanols/sterols (2 g/day), and mini-
mize trans fat intake.

e Two or more servings of fish per week (with the exception of commercially fried fish fillets) provide
omega-3 fatty acids and are recommended.

e Patients with elevated triglycerides: improve glucose control, encourage weight loss, increase
physical activity, moderate carbohydrate intake and limit dietary saturated fat and trans fat. Increase
consumption of omega-3 fatty acids from fish or supplements, which has been shown to reduce
adverse cardiovascular outcomes (Wang, 2006 [Systematic Review]).
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Sodium (American Diabetes Association, 2012 [Guideline])

e Medical nutrition therapy for hypertension focuses on the use of the DASH (Dietary Approaches
to Stop Hypertension) diet including reducing sodium intake (to < 1,500 mg/day) and excess body
weight, increasing consumption of fruits and vegetables (8-10 servings per day) and low-fat dairy
products (2-3 servings/day), and avoiding excess alcohol consumption.

Supplements (American Diabetes Association, 2010 [Guideline])

*  Routine supplementation with antioxidants, such as vitamins E and C and carotene, is not advised
because of lack of evidence of efficacy and concern related to long-term safety.

e Benefit from chromium supplementation in people with diabetes or obesity has not been conclusively
demonstrated and, therefore, cannot be recommended.

Patients should be provided with ongoing nutrition self-management and care support (American Diabetes
Association, 2007b [Guideline]).

Physical Activity

People with diabetes should peform at least 150 minutes a week of moderate intensity activity (50-70%
maximum heart rate), and resistance training three times a week unless contraindicated.

The positive benefits of physical activity include improved blood pressure values, improved lipid profile,
improved cardiac status, increased insulin sensitivity, more effective weight management and improved
glycemic control, and it helps in the management of depressive symptoms. Because the positive effects of
increased physical activity diminish within days of the cessation of exercise, regular activity is recommended
(Bourn, 1994 [Low Quality Evidence]).

Reinforce the ongoing need and benefits of physical activity at each visit, offering support and advice on
ways to incorporate 30 minutes of physical activity into most days of the week (Pate, 1995 [Consensus
Statement]).

Results of self-monitoring glucose can be useful in preventing hypoglycemia and adjusting medications,
medical nutrition therapy and physical activity.

Hypoglycemia is a risk in individuals who participate in physical activity and are taking insulin, sulfonyl-
ureas and/or meglitinides. Depending on the level of physical activity, the medication dosage or the amount
of carbohydrate ingested, hypoglycemia can occur. For patients on these drug classes and pre-exercise
glucose monitor results are less than 100 mg/dL, additional carbohydrate should be ingested for prevention
of hypoglycemia (American Diabetes Association, 2010 [Guideline]).

Strategies for initiation of increased physical activity

e Start by incorporating 10 minutes of increased activity into each day
- Use stairs instead of elevator.
- Park car away from building entrance and walk.
- Walk to do errands.

e Overcome barriers
- Self-monitor activity performed using pedometer, time record and/or journal.
- Be consistent.
- Have alternative activities for inclement weather.
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- Find enjoyable activities.
- Be active at the time of day that is best for the individual.

- Doing a physical activity with a partner and/or being accountable to someone regarding your
progress greatly improves the ability to be successful (American Diabetes Association, 2010
[Guideline]).

Medical evaluation to assess safety of exercise program
e Assess physical condition and limitations of the patient.

e Assess for cardiovascular disease. Atypical symptoms and painless ischemia are more common in
patients with diabetes (Janard-Delenne, 1999 [Low Quality Evidence]).

e Cardiac stress testing: there is no evidence that stress testing is routinely necessary in asymptomatic
people before beginning a moderate-intensity exercise program such as walking.

e Cardiac stress testing should be considered for the previously sedentary individual at moderate
to high risk for cardiovascular disease or other patients who are clinically indicated who want to
undertake vigorous aerobic exercise that exceeds the demands of everyday living (American Diabetes
Association, 2010 [Guideline]).

*  Assess glucose control.
e Assess knowledge of physical activity in relation to glucose control.
*  When making a referral, make other health care clinicians aware of limitations for exercise.

Physical activity can be intermittent or cumulative (Hardman, 1999 [Narrative Review]; Pate, 1995
[Consensus Statement]; DeBusk, 1990 [Low Quality Evidence]).

Weight Management

Weight loss is also an important goal because it improves insulin resistance, glycemic control, blood pres-
sure and lipid profiles. Moderate weight loss (5% of body weight) can improve fasting blood glucose in
many overweight or obese persons (Pastors, 2002 [Narrative Review]).

Physical activity and behavior modification are important components of weight loss programs and are most
helpful in maintenance of weight loss.

Structured programs that emphasize lifestyle changes including education, reduced energy and fat intake
(approximately 30% of total energy), regular physical activity and frequent participant contact are neces-
sary to produce long-term weight loss of 5-7% of starting weight. Lifestyle change should be the primary
approach to weight loss (American Diabetes Association, 2007b [Guideline]).

Identification of the optimal mix of macronutrients for diabetes meal plans is unlikely. The best mix of carbo-
hydrate, protein and fat appears to vary depending on individual circumstances but must be appropriate for
individual metabolic status, total calories for weight management goal and/or food preferences. A variety of
meal patterns is likely effective, including Mediterranean-style, plant-based (vegan or vegetarian), low-fat
and lower-carbohydrate eating patterns (American Diabetes Association, 2012 [Guideline]).

Long-term metabolic effects of very-low-carbohydrate diets are unclear, and such diets eliminate important
sources of energy, fiber, vitamins and minerals (American Diabetes Association, 2012 [Guideline]). For
patients on low-carbohydrate diets, monitor lipid profiles, renal function and protein intake (in those with
nephropathy), and adjust hypoglycemic therapy as needed (American Diabetes Association, 2010 [Guide-
line]).
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When usual measures to promote weight loss are unsuccessful in severely obese individuals with comorbidi-
ties, there may be a role for adjunctive pharmacotherapy or surgical procedures.

There is some evidence that pharmacotherapy for weight loss may offer short-term benefit for a subset of
patients with type 2 diabetes (Kelley, 2002 [High Quality Evidence]; Miles, 2002 [High Quality Evidence];
Hollander, 1998 [High Quality Evidence]). The studies, however, were of relatively weak design, and
pharmacotherapy for weight loss cannot be recommended for most patients with type 2 diabetes.

Bariatric surgery has recently been discussed as an option for some individuals with type 2 diabetes who
have a body mass index of 35 kg/m2 or more. Bariatric surgery can result in marked improvements in
glycemia; however, the long-term benefits and risks need to be studied further (American Diabetes Associa-
tion, 2007b [Guideline]).

Please see the ICSI Prevention and Management of Obesity (Mature Adolescents and Adults) guideline for
more information.

Education for Self-Management

Adequate self-management support for patients requires integration of available self-management educa-
tion and support resources into routine care. Usually appropriate education may require the expertise of the
diabetes educator. This instruction can be obtained through individual or group consultation (Franz, 2002
[Low Quality Evidence]; Franz, 1995a [Low Quality Evidence]; Franz, 1995b [Low Quality Evidence]).
Medicare reimbursement for diabetes self-management training requires this service be provided by an
education program that has achieved recognition by the American Diabetes Association or American
Association of Diabetes Educators; the staff in such a program are multidisciplinary and include at least a
registered dietician and a registered nurse with experiential preparation in education and diabetes manage-
ment (Mensing, 2007 [Low Quality Evidence]). A number of studies involving a clinical pharmacist in
programs with cardiac risk factors in select patients with diabetes have proven to be effective (Cioffi, 2004
[Low Quality Evidence]). Clinicians should be aware of culturally appropriate educational and community
resources to support persons with diabetes and their families.

An education plan should be identified based on the needs of the individual and referral made to either
an internal or external education resource. Periodic reassessment of educational goals is recommended
(Mensing, 2007 [Low Quality Evidence]; Lorig, 2001 [Low Quality Evidence]).

See the Implementation Tools and Resources Table for a list of American Diabetes Association-recognized
education programs available.

Components of self-management include:
e Description of the diabetes disease process and treatment options
e Goal-setting to promote health, and problem-solving for daily living
e Preventing, detecting and treating acute complications

e Preventing (through risk reduction behavior), detecting and adhering to treatments for chronic
complications

e Self-monitoring blood glucose, ketones (when appropriate), and using results to improve control
e Incorporation of appropriate nutrition management (Barnard, 1994 [Low Quality Evidence])

e Incorporation of physical activity into lifestyle (Barnard, 1994 [Low Quality Evidence])

e Utilizing medications (if applicable) to maximize therapeutic effectiveness

e Awareness of culturally appropriate community resources/support for persons with diabetes mellitus
and their families and ability to access community resources
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e Psychosocial adjustment of diabetes to daily life

e Promotion of preconception care, counseling and management during pregnancy, if applicable

Foot Care Education

Education should be tailored to patient's current knowledge, individual needs and risk factors. Patients
should be aware of their risk factors and appropriate measures to avoid complications (American Diabetes
Association, 2004f [Guideline]; Mayfield, 1998 [Low Quality Evidence]). See Annotation #18, "Maintain
Treatment Goals and Address Complications," the "Comprehensive Foot Exam with Risk Assessment" section.

Education should cover:
e Self-inspect feet daily for cuts, bruises, bleeding, redness and nail problems.
e Wash feet daily and dry thoroughly including between the toes.
¢ Do not soak feet unless specified by a health care clinician.
e Be careful of hot water.
e Use of lotions, creams or moisturizer is acceptable, but do not use between the toes.
* Do not walk barefoot.

e Check shoes each day for objects that may have fallen inside, excessive wear or areas that may
cause irritation.

*  Avoid injuries from cutting toenails; avoid self-cutting calluses or corns.
*  When to seek care.
Community Resources

There is some evidence for the effectiveness of community-based diabetes self-management education
and support. These programs may complement the care and education that are routinely part of standard
medical practice, and may enhance a patient's ability to self-manage diabetes. The Task Force on Community
Preventive Services, supported by the Centers for Disease Control and Prevention, recommends diabetes
self-management education in community gathering places.
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11. Set Personalized A1c Goal: A1c Less than 7% or Individualize to a
Goal Less than 8% Based on Factors in 11a

Recommendation:

e Setpersonalized Alc goal to less than 7% or less than 8% based on the risks and benefits
for each patient.

This recommendation places high value on trying to optimize the balance of risks versus
benefits of more intensive glycemic control for each individual. Potential risks of
< 7% may include higher mortality rates, hypoglycemia and weight gain. Potential
benefits may include lower risk of diabetes complications such as retinopathy, nephrop-
athy and heart disease. Individual patient factors that may increase risks include known
cardiovascular disease, history of severe hypoglycemia, polypharmacy-related chal-
lenges, limited life expectancy, cognitive impairment and extensive comorbid conditions.
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* Blood glucose goals should be individualized according to the patient's Alc goals and
treatment plan.

This recommendation places a high value on using self-monitored blood glucose
(SMBG) values to guide treatment decisions, but this benefit may not be equal for
patients and is probably more helpful in patients having trouble reaching or sustaining
Alc goals and in those treated with insulin. This recommendation places a relatively
low value on the burden and cost of SMBG testing.

Alc target in type 2 diabetes is aimed at reducing microvascular complications while not increasing risk of
morbidity or mortality. All patients with type 2 diabetes should aim to achieve an Alc less than 8%. This
will reduce microvasuclar disease and not increase risk substantially. Many patients with type 2 diabetes
may derive additional benefit in reduction of microvasuclar disease by reaching a target Alc less than 7%
and not increase risks as long as the target is not Alc less than 6%. For patients with type 2 diabetes and
the following factors, an Alc goal of less than 8% may be more appropriate than an Alc goal of less than
7% (Action to Control Cardiovascular Risk in Diabetes Study Group, The, 2008 [High Quality Evidence];
ADVANCE Collaborative Group, The, 2008 [High Quality Evidence]; Duckworth, 2009 [ Moderate Quality
Evidence]). [Conclusion Grade I1: See Conclusion Grading Worksheet B — Annotation #11 (Alc)]

e Known cardiovascular disease or high cardiovascular risk. Cardiovascular risk can be determined
by the Framingham or UKPDS risk equations, or alternatively as having two or more cardiovascular
risks (BMI > 30, hypertension, dyslipidemia, smoking and microalbuminuria).

* Inability to recognize and treat hypoglycemia, history of severe hypoglycemia requiring assistance.
e Inability to comply with standard goals, such as polypharmacy issues.

e Limited life expectancy or estimated survival of less than 10 years.

e Cognitive impairment.

e Extensive comorbid conditions such as renal failure, liver failure and end-stage disease complica-
tions.

The clinician and patient should discuss and document specific treatment goals and develop a plan to achieve
all desired goals. A multifactorial approach to diabetes care that includes emphasis on blood pressure, lipids,
glucose, aspirin use, and non-use of tobacco will maximize health outcomes far more than a strategy that
is limited to just one or two of these clinical domains (American Diabetes Association, 2010 [Guideline];
Duckworth, 2009 [Moderate Quality Evidence]; Gaede, 2008 [High Quality Evidence]; Holman, 2008a
[High Quality Evidence]).

Follow-up data from the United Kingdom Prospective Diabetes Study of newly diagnosed patients with type
2 diabetes confirm major macrovascular and microvascular benefits of achieving Alc in the 7.1% to 7.3%
range, versus Alc of about 8% in the comparison groups (Holman, 2008 [High Quality Evidence]). The
United Kingdom Prospective Diabetes Study main trial included 3,867 newly diagnosed type 2 diabetes
patients and showed over a 10-year period a 25% decrease in microvascular outcomes with a policy using
insulin and sulfonylureas that achieved a median Alc of 7.1%, compared to 7.9%. A subgroup of obese
patients (n=1,704) treated with metformin and achieving a median Alc of 7.3% showed greater advantages
over conventional treatment: a 32% reduction of diabetes-related end points (P=0.002), a 42% reduction
of diabetes-related deaths (P=0.017), and a 36% reduction of all-cause mortality (P=0.011) (UK Prospec-
tive Diabetes Study Group, 1998b [High Quality Evidence]; United Kingdom Prospective Diabetes Study
Group, 1998d [High Quality Evidence]).
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Several reported clinical trials have evaluated the impact of Alc less than 7% on macrovascular and micro-
vascular complications of type 2 diabetes. These studies — the Action to Control Cardiovascular Risk in
Diabetes (ACCORD), the Action in Diabetes and Vascular Disease: Preferax and Diamcron Modified Release
Controlled Evaluation (ADVANCE), and VADT Trials — are the first that have ever achieved and maintained
Alc less than 7% in their intensive treatment patients. A more detailed description of these trials follows
and is included in Conclusion Grading Worksheet B — Annotation #11 (Alc).

In the ACCORD Trial, excess mortality in the intensive group (Alc mean 6.4% vs. standard group Alc 7.5%)
forced the safety board to discontinue the intensive treatment arm earlier than planned (Action to Control
Cardiovascular Risk in Diabetes Study Group, The, 2008 [High Quality Evidence]). There was one excess
death for every 90 patients in the intensive group over a 3.5-year period of time. In the ADVANCE trial,
intensive group patients achieved Alc 6.5% (vs. 7.5% in standard group) but had no reduction in cardiovas-
cular complications or events. In the VADT trial, intensive group patients achieved Alc of 6.9% but had no
significant reduction in cardiovascular events or microvascular complications compared to standard group
patients who achieved Alc 8.4%. However, the VADT Trial was underpowered for its main hypothesis tests
(Duckworth, 2009 [Moderate Quality Evidence]). In the ADVANCE trial, intensive group patients had less
progression to proteinuria (one less patient advancing to proteinuria for every 100 people in the intensive
group over a five-year period of time), but no fewer eye complications in the intensive group than in the
standard group. ACCORD analysis showed lower rates of early stage microvascular complications in the
intensively treated group. Some patients, especially those with little comorbidity and long life expectancy,
may benefit from more intensive glycemic goals as long as hypoglycemia does not become a barrier. However,
the risk of lower glycemic targets may out weigh the potential benefits on microvascular complications for
many patients (ACCORD, 2010b [High Quality Evidence]; Ismail-Beigi, 2010 [High Quality Evidence]).

Arecent meta-analysis analyzed five randomized controlled trials (UKPDS, PROactive, ADVANCE, VADT
and ACCORD) for the effect of intensive glucose control on cardiovascular outcomes. Overall, this meta-
analysis concluded that more intensive glucose control significantly reduced non-fatal myocardial infarct
events and coronary heart disease events (non-fatal myocardial infarct and all-cardiac mortality) with no
evidence of either a benefit or adverse effect on all-cause mortality. Heterogeneity among studies was noted
with regard to all-cause mortality, suggesting that the impact of glycemic reduction on all-cause mortality
may differ among different populations (Ray, 2009 [Meta-analysis]). A subset analysis from ACCORD,
ADVANCE and VADT suggested that intensive glucose lowering has a modest (9%) but statistically signifi-
cant reduction in major CVD outcomes, primarily non-fatal MI, with no significant effect on mortality.
However, a prespecified subgroup analysis suggested that major cardiovascular disease outcome reduction
occurred in patients without known cardiovascular disease at baseline (Turnbull, 2009 [Meta-analysis]).

Glycosylated hemoglobin assays

Glycosylated hemoglobin assays provide an accurate indication of long-term glycemic control. Alc is formed
by the continuous non-enzymatic glycosylation of hemoglobin throughout the lifespan of an erythrocyte.
This assay yields an accurate measure of time-averaged blood glucose during the previous six to eight weeks.
Clinically it can assist in determining duration and severity of hyperglycemia and can help guide treatment.

Eating, physical activity or acute metabolic stress do not influence the Alc test. The test can be done at any
time of day and does not require fasting.

Glucose should also be used to assess level of glycemic control, in addition to Alc. It is appropriate to
determine need for medication changes based on blood glucose whenever this information is available.

Self-monitoring blood glucose (SMBG)

Major clinical trials assessing the impact of glycemic control on diabetes complications have included
self-monitoring blood glucose testing (SMBGQG) as part of multifactorial interventions, suggesting that self-
monitoring blood glucose is a component of effective therapy (American Diabetes Association, 2010
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[Guideline]). Several diabetes management strategies reliant on SMBG testing have demonstrated improved
glucose control in patients (Polonsky, 2011 [High Quality Evidence]; Weinger, 2011 [Moderate Quality
Evidence]). Table 1 gives ranges of self-monitored glucose readings that would be expected as goals for
patients with the corresponding Alc level goals. More than half of the plasma blood glucose readings should
fall in the desired goal range. Bedtime glucose goals vary dependent on the patient's treatment program,
risks for hypoglycemia and time after last meal.

Self-monitoring blood glucose (SMBG) allows patients to evaluate their individual response to therapy and
assess whether glucose targets are being achieved. Results of SMBG can be useful in preventing hypo-
glycemia and adjusting medications, medical nutrition therapy and physical activity (American Diabetes
Association, 1994 [Low Quality Evidence]).

The frequency and timing of SMBG should be dictated by the particular needs and goals of the individual
patient. Patients with type 2 diabetes on insulin typically need to perform self-monitoring blood glucose
more frequently than those not using insulin, particularly if using glucose readings to guide mealtime insulin
dosing. Itis recommended that patients using multiple insulin injections perform SMBG three or more times
daily (American Diabetes Association, 2010 [Guideline]). The optimal frequency and timing of SMBG
for patients with type 2 diabetes on oral agent therapy are not known but should be sufficient to facilitate
reaching glucose goals. SMBG should be performed more frequently when adding or modifying therapy;
two-hour post-prandial glucose testing is useful in some patients. The role of SMBG in stable diet-treated
patients with type 2 diabetes is not known.

Because the accuracy of SMBG is instrumental and user dependent, it is important for health care clini-
cians to evaluate each patient's monitoring technique and accuracy of equipment. In addition, optimal use
of SMBG requires proper interpretation of the data. Patients should be taught how to use the data to adjust
food intake, exercise or pharmacological therapy to achieve specific glycemic goals.

Table 1. Ranges of self-monitored blood glucose values for various Alc goals

Alc Target Average Mean Average Mean Post- | Estimated Average
Fasting Blood Prandial Blood Blood Glucose**
Glucose* Glucose
< 6% < 100 <140 126
7% 90-130 < 180 154
8% 120-160 <210 182
9% 160-190 <240 211

* It is not recommended to achieve target fasting glucose values below 70 mg/dL.
** This average uses both fasting and post-prandial blood glucose readings from continuous glucose
monitors or from 7-point daily testing.

Table 1 was developed by the diabetes work group based on data currently available from studies of frequently
monitored glucose values and will be modified if necessary as further studies become available.
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13. Cardiovascular Risk Factor Treatment Goals for Patients without
Cardiovascular Disease
Recommendation:

e The following treatment goals should be achieved: (1) Use of statins in all adult type 2
diabetes patients if tolerated; statins should be titrated to achieve low-density lipoprotein
cholesterol of less than 100 mg/dL without coronary artery disease. (2) Blood pressure
less than 140/90 mmHg. (3) Smoking cessation if indicated. (4) Daily aspirin use is
optional for primary prevention of cardiovascular events.

This recommendation places a high value on a multifactorial approach to lowering
the cardiovascular risk of patients with diabetes. The recommendation does not place
value on prioritizing these treatment interventions, and some may be more important
than others for different individuals. For the lipid and blood pressure recommenda-
tions, there is low value placed on the burden of these treatment approaches, the age of
the patient (the evidence is less established in patients under age 40 and over 75), and
whether patients can tolerate the treatments needed to obtain the recommended goals
without side effects. The aspirin recommendation places high value on assessing an
individual's age and risk of bleeding related to aspirin use prior to recommending it for
primary prevention.

The clinician and patient should discuss and document specific treatment goals and develop a plan to achieve
all desired goals. A multifactorial approach to diabetes care that includes emphasis on blood pressure, lipids,
glucose, aspirin use and non-use of tobacco will maximize health outcomes far more than a strategy that
is limited to just one or two of these clinical domains (American Diabetes Association, 2010 [Guideline];
Duckworth, 2009 [Moderate Quality Evidence]; Gaede, 2008 [High Quality Evidence]; Holman, 2008a
[High Quality Evidence]).

The benefits of a multifactorial approach to diabetes care are supported by the results of the Steno 2 Study
of 160 patients with type 2 diabetes and microalbuminuria. Multifactorial interventions achieved a 50%
reduction in mortality and significant reduction in microvascular complications five years after ending a
7.8-year multifactorial intervention that achieved Alc of 7.8%, low-density lipoprotein 83 mg/dL, blood
pressure 131/73, compared to a conventional group that achieved Alc 9%, low-density lipoprotein 126 mg/
dL and blood pressure 146/78 (Gaede, 2008 [High Quality Evidence]). Results of this study are consistent
with the need for reasonable blood glucose control with emphasis on blood pressure and lipid management.

¢ Consider statin, unless contraindicated

Seventy to seventy-five percent of adult patients with diabetes die of macrovascular disease, specifically
coronary, carotid and/or peripheral vascular disease. Diabetes is considered a coronary artery disease
equivalent. Dyslipidemia is a known risk factor for macrovascular disease. Patients with diabetes develop
more atherosclerosis than patients without diabetes with the same quantitative lipoprotein profiles. In
most patients with diabetes, use of a statin can reduce major vascular events in patients with diabetes
substantially (Pyorola, 1997 [High Quality Evidence]). Beneficial effects of statins on cardiovascular
risk reduction may go beyond their effects on lipid levels.

For patients with type 2 diabetes mellitus, consider the use of a statin. Randomized controlled trials,
including a number of large trials, and observational data consistently show a benefit of statin therapy
for patients with type 2 diabetes. Some studies also report that statin therapy was well tolerated in these
patients. None of these studies was able to assess long-term effects of statin treatment/use. [Conclusion
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Grade I: See Conclusion Grading Worksheet C — Annotations #13, 14 (Statin Use)]. However, doses
of simvastatin greater than 40 mg may potentially increase risk of myopathy. (SEARCH Study Collab-
orative Group, 2007 [High Quality Evidence]). Evidence (Colhoun, 2004 [High Quality Evidence];
Heart Protection Collaborative Study Group, 2002 [High Quality Evidence]) and Adult Treatment Panel
III consensus guidelines (Grundy, 2004 [Low Quality Evidence]) suggest that statins are beneficial for
high-risk patients ages 40-80 years with a 10-year risk of cardiovascular event of more than 20% based
on Framingham or UKPDS risk calculators, even with baseline untreated low-density lipoprotein of
less than 100 mg/dL (Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol
in Adults, 2001 [Low Quality Evidence]).

(Malmstrom, 2009 [Moderate Quality Evidence]; Howard, 2008 [High Quality Evidence]; Newman,
2008 [High Quality Evidence]; Settergren, 2008 [ Low Quality Evidence]; Colhoun, 2004 [High Quality
Evidence]; Heart Protection Collaborative Study Group, 2002 [High Quality Evidence]; Robins, 2001
[High Quality Evidence])

For additional information on statin therapy, refer to the ICSI Lipid Management in Adults guideline.
¢ LDL less than 100 mg/dL or on a statin

The low-density lipoprotein cholesterol goal for people with diabetes mellitus without coronary artery
disease is less than 100 mg/dL.

Three pathways to improve lipids are:
*  Medical nutrition therapy
e Increased physical exercise
e Pharmacotherapy

Intensify statin to meet low-density lipoprotein (LDL) cholesterol goals (LaRosa, 2005 [High Quality
Evidence]). If the LDL goal cannot be met with high-dose statin therapy, there is not current evidence
to prove that adding LDL-lowering drug classes will improve outcomes for people with diabetes. A
combination of statin and ezetimibe versus statin monotherapy has not been proven advantageous.

High triglycerides and low high-density lipoprotein cholesterol levels are independent risk factors for
cardiovascular disease in the patient with diabetes (American Diabetes Association, 2010 [Guideline]).
Individuals with elevated triglycerides have significant cardiovascular risk reduction with the use of
fibrates (Robins, 2001 [High Quality Evidence]) or statins (Heart Protection Collaborative Study Group,
2003 [High Quality Evidence]).

The current evidence does not support the use of combination therapy with statins and other lipid drugs
for most patients with type 2 diabetes. The combination of statin plus ezetimibe versus statin mono-
therapy has not been proven advantageous (Kastelein, 2008 [High Quality Evidence]). The National
Institutes of Health-sponsored ACCORD lipid study showed no significant reduction in myocardial
infarct, stroke or cardiovascular death with a fibrate-statin combination compared to statin monotherapy.
However, a subgroup analysis of the primary outcome suggested that there was a gender effect with a
possible benefit for men and possible harm for women, as well as a possible benefit for men and women
with both low HDL (< 34 mg/dL) and elevated triglycerides (> 204 mg/dL). AIM-HIGH was a study
designed to evaluate the cardiovascular outcomes with niacin and statin combination therapy compared
to statin monotherapy in patients with coronary heart disease, including a subgroup with diabetes. The
study was stopped early in 2011 because of lack of benefit compared to statin therapy alone, including
the diabetes subgroup (AIM-HIGH Investigators, 2011 [Moderate Quality Evidence].
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¢ Goals for blood pressure control: blood pressure less than 140/90 mmHg

Uncontrolled hypertension is a major cardiovascular risk factor that also accelerates the progression
of diabetic nephropathy (Morrish, 1991 [Low Quality Evidence]). When hypertension is identified, it
should be aggressively treated to achieve a target blood pressure of less than 140/90 mmHg. In many
patients with diabetes, two or three or more antihypertensive agents may be needed to achieve this goal.
The use of generic combination tablets (such as ACE plus calcium-channel blocker, or beta-blocker plus
diuretic) can reduce the complexity of the regimen and out-of-pocket costs.

The UKPDS, HOT, ADVANCE and ACCORD trials are all large randomized clinical trials that allow
comparison of more stringent versus less stringent blood pressure levels on major cardiovascular outcomes
(ACCORD Study Group, The, 2010a [High Quality Evidence]; ADVANCE Collaborative Group, 2008
[High Quality Evidence]; Hansson, 1998 [Moderate Quality Evidence]; United Kingdom Prospective
Diabetes Study Group (UKPDS), 1993e [High Quality Evidence]). The UKPDS,HOT and ADVANCE
trials all found reduced cardiovascular outcomes with lower achieved blood pressure levels. However,
none of these trials achieved average systolic blood pressure levels below 130 mmHg (Table 2). The
ACCORD trial found no difference in major cardiovascular outcomes between a more intensive blood
pressure intervention targeting systolic blood pressure < 120 mmHg compared to a more standard inter-
vention targeting systolic blood pressure between 130 and 139 mmHg (Table 2). The more intensive
blood pressure regimen was associated with a small reduction in the rate of stroke, greater medication
use and more serious adverse events (ACCORD Study Group, The, 2010a [High Quality Evidence]).

The above studies support a systolic blood pressure goal < 140 mmHg for people with type 2 diabetes.
We would estimate that targeting a systolic blood pressure < 140 mmHg would result in an achieved
blood pressure around 135 mmHg for most people.

Only the HOT trial specifically targeted diastolic blood pressure. In the HOT trial, targeting a lower
diastolic blood pressure was associated with fewer cardiovascular events in subjects with type 2 diabetes.
The average achieved diastolic blood pressure values in the three HOT intervention arms ranged from
81-85 mmHg (Table 2). Based on results from the ADVANCE and ACCORD trials, it appears likely
that achieved systolic blood pressure values in the mid-130 range will be associated with diastolic blood
pressure values well below 80 mmHg.

The work group acknowledges that the evidence is not definitive for any particular general blood
pressure goal for patients with diabetes. The work group feels that a blood pressure goal of
< 140/90 mmHg is reasonable and defensible based on the evidence previously presented. This goal is
also consistent with the current blood pressure measure for people with diabetes specified by the Physi-
cian Quality Reporting System. See https://www.cms.gov/PQRS for more information. The work group
will continue to review the blood pressure goal to consider any new evidence and the recommendations
of other national practice guidelines (e.g., ADA and JNCS) that are expected to announce revisions.
The general recommendation of blood pressure < 140/90 mmHg does not preclude setting individual
patient goals lower than that based on patient characteristics, comorbidities, risks or the preference of
an informed patient.

Table 2. Comparison of Goal Versus Mean Achieved Blood Pressure Levels in Randomized Trials
of Blood Pressure Control in People with Type 2 Diabetes

UKPDS HOT ADVANCE ACCORD
Intensive Control DBP Treat Placebo | Intensive Standard
Goal < 150/85 < 180/105 <80 <85 <90 - - SBP <120 SBP 130-139
Achieved 144/82 154/87 140/81 141/83 144/85 134/75 144/77 119/69 133/70
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While ACE inhibitors and ARBs are preferred first-line therapy, two or more agents (to include thiazide
diuretics) may be required. For patients with type 2 diabetes mellitus, thiazide diuretics in the treatment
of hypertension can reduce cardiovascular events, particularly heart failure. [Conclusion Grade 1: See
Conclusion Grading Worksheet F — Annotations #13, 18 (Thiazide Diuretics)] (Chobanian, 2003 [Low
Quality Evidence]; Wing, 2003 [Moderate Quality Evidence]; ALLHAT Officers and Coordinators for
the ALLHAT Collaborative Research Group, 2002 [High Quality Evidence]; Heart Outcomes Prevention
Evaluation Study Investigators, The, 2000a [High Quality Evidence]; Alkaharouf, 1993 [Low Quality
Evidence]; Lewis, 1993 [High Quality Evidence]).

e Aspirin/antiplatelet medication optional (Bhatt, 2002 [Moderate Quality Evidence])

Patients with type 2 diabetes are at a significantly increased risk for development of heart disease
(American Diabetes Association, 2010 [Guideline]). There is insufficient evidence to recommend for
or against aspirin use in the primary prevention of cardiovascular events in patients with type 2 diabetes,
although there is no evidence of significant harm. [Conclusion Grade 1: See Conclusion Grading
Worksheet D — Annotations #13, 14 (Aspirin Use)]. Recent trials of aspirin use in diabetes have shown
less benefit than older trials (perhaps due to better background Alc, blood pressure, and low-density
lipoprotein control and lower smoking rates in recent trials) (Belch, 2008 [High Quality Evidence];
Ogawa, 2008 [High Quality Evidence]). Results of an aspirin meta-analysis in 2012 shows no significant
benefits of aspirin for primary prevention. There are significant limitations identified in these studies,
and more definitive studies would be helpful (Seshasai, 2012 [Meta-analysis]). Therefore, based on
current evidence, low-dose aspirin is considered optional for primary prevention.

Regular use of ibuprofen may undermine aspirin's antiplatelet effects; patients taking both medications
regularly should take immediate-release aspirin at least 30 minutes prior to taking ibuprofen or wait at
least eight hours after ingestion of ibuprofen.

¢ Goals for tobacco use-tobacco cessation, if indicated

Tobacco smoking increases risk of macrovascular complications 4-400% in adults with type 2 diabetes
and also increases risk of macrovascular complications. Tobacco cessation is very likely to be the single
most beneficial intervention that is available, and should be emphasized by clinicians as described below.

- Identify and document tobacco use status.

- Treat every tobacco user. If the patient is unwilling, the clinician should implement motivational
treatments.

- Individual, group and telephone counseling are effective, and their effectiveness increases with
treatment intensity.

- Practical counseling (problem-solving/skills training and social support delivered as part of the
treatment) is an especially effective counseling strategy and should be implemented by clinicians.

- Numerous effective medications are available.

- The combination of counseling and medication is more effective than either alone. Therefore, clini-
cians should encourage all individuals making a quit attempt to use both.

- Telephone quitline counseling is effective. Therefore, clinicians and health care delivery systems
should ensure patient access to quitlines and promote their use.

- Tobacco dependence treatments are both clinically effective and cost effective. Effective interven-
tions require coordinated interventions. Just as the clinician must intervene with the patient, so
must the health care administrator, insurer and purchaser foster and support tobacco intervention
as an integral element of health care delivery.
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Numerous effective pharmacotherapies for smoking cessation now exist. Except in the presence of contra-
indications, these may be used with all patients attempting to quit smoking. Please see the ICSI Preventive
Services for Adults guideline for additional information.

Tobacco telephone quit lines: HHS National Quitline (1-800-QUITNOW) or 1-800-784-8669 connects
you to counseling and information about quitting smoking in your state.

Return to Algorithm Return to Table of Contents

14. Cardiovascular Risk Factor Treatment Goals for Patients with
Cardiovascular Disease

Recommendation:

e The following treatment goals should be achieved: (1) Use of statins if tolerated; to
achieve low-density lipoprotein (LDL) cholesterol of less than 70 mg/dL (2) Blood pres-
sure less than 140/90 mmHg (3) Tobacco cessation if indicated and (4) Daily aspirin
use is recommended in patients with cardiovascular disease.

This recommendation places a very high value on a multifactorial approach to lowering the cardiovascular
risk of patients with diabetes. The recommendation does not place value on prioritizing these treatment
interventions, and some may be more important than others for different individuals. For the lipid and blood
pressure recommendations, there is low value placed on the burden of these treatment approaches, the age of
the patient (the evidence is less established in patients under age 40 and over 75), and whether patients can
tolerate the treatments needed to obtain the recommended goals without side effects. The aspirin recom-
mendation places high value on the benefits of aspirin for secondary prevention of cardiovascular events
compared to the risks of bleeding.

*  On a statin with LDL less than 70 mg/dL

The low-density lipoprotein cholesterol goal for people with diabetes mellitus with coronary artery
disease is less than 70 mg/dL.

Refer to Annotation #13, "Cardiovascular Risk Factor Treatment Goals for Patients without Cardiovas-
cular Disease." For further information, refer to the ICSI Lipid Management in Adults and the ICSI
Stable Coronary Artery Disease guidelines.

¢ Goals for blood pressure control: blood pressure less than 140/90 mmHg

The goals and treatment of blood pressure are similar for patients with and without coronary artery
disease. For further information, please see Annotation #13, "Cardiovascular Risk Factor Treatment
Goals for Patients without Cardiovascular Disease."

*  Aspirin/antiplatelet medication use unless contraindicated (Bhatt, 2002 [ Moderate Quality Evidence])

There is sufficient evidence to support the use of aspirin for secondary prevention of cardiovascular
events in patients with type 2 diabetes. [Conclusion Grade I: See Conclusion Grading Worksheet D —
Annotations #13, 14 (Aspirin Use)]

If aspirin is contraindicated, consider use of clopidogrel or ticlopidine. For more information, please refer
to the ICSI Stable Coronary Artery Disease guideline and the Antithrombotic Therapy Supplement.

Regular use of ibuprofen may undermine aspirin's antiplatelet effects; patients taking both medications
regularly should take immediate-release aspirin at least 30 minutes prior to taking ibuprofen or wait at
least 8 hours after ingestion of ibuprofen.
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¢ Tobacco cessation, if indicated

Please see Annotation #13, "Cardiovascular Risk Factor Treatment Goals for Patients without Cardio-
vascular Disease," for more information on tobacco cessation.
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15. Are Treatment Goals Met?

Major long-term goals of care in type 2 diabetes are cardiovascular disease prevention and achieving optimal
glycemic control (see the Glycemic Control algorithm).

Setting initial goals that are achievable, however modest they may be, may encourage patients to take further
steps along the way to the more ambitious long-term goals.

Goals and progress toward agreed-upon goals should be briefly reviewed at each office visit for diabetes.
Adjustment of goals will likely be required over time, and patient involvement in this process can increase
levels of patient involvement in care, give patients a greater sense of control of their diabetes, and allow
flexibility in management of diabetes during periods of high stress or major life transitions.
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16. Treatment Goals Not Met

Recommendations:

* If patients are having difficulty achieving treatment goals, consider a modification of
treatment goals. In addition, evaluate for potential contributing issues such as adher-
ence, depression and obstructive sleep apnea.

e Areferral to an extended care team clinician can be helpful; this could be as an endo-
crinologist or other specialist, diabetes educator, dietitian or pharmacist.

Modify Treatment Based on Appropriate Related Guideline
*  Prevention and Management of Obesity (Mature Adolescents and Adults)
*  Hypertension Diagnosis and Treatment
e Lipid Management in Adults
*  Major Depression in Adults in Primary Care

See the Glycemic Control algorithm.

Consider Referral to Diabetes Care Team or Specialists
e Assess patient adherence

Non-adherence with medications can limit the success of therapy and help to explain why a patient is
not achieving treatment goals. To screen for non-adherence, clinicians can ask patients open-ended,
non-threatening questions at each office visit. The assessment should include probes for factors that can
contribute to non-adherence (fear of adverse reactions, misunderstanding of chronic disease treatment,
depression, cognitive impairment, complex dosing regimens, or financial constraints).

e Assess the patient's knowledge of his/her condition and his/her expectations for treatment.
e Assess the patient's medication administration process.

e Assess the patient's barriers to adherence.
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Interventions to enhance medication adherence should be directed at risk factors or causes of non-
adherence. Interventions may include simplifying the medication regimen, using reminder systems,
involving family or caregivers in care, involving multiple disciplines in team care, providing written
and verbal medication instructions, setting collaborative goals with patients, and providing education
about medications (including potential adverse effects) and about diabetes in general (Nichols-English,
2000 [Low Quality Evidence]).

e Evaluate for depression

There is a substantial increase in the prevalence of depression among people with diabetes as compared
to the general adult population (Anderson, 2001 [Meta-analysis]). Depression impacts the ability of a
person with diabetes to achieve blood glucose control, which in turn impacts the rate of development
of diabetes complications (de Groot, 2001 [Meta-analysis]; Lustman, 2001 [Reference]).

Identification and management of depression is an important aspect of diabetes care. Self-administered
or professionally administered instruments, such as PHQ-9, are useful adjuncts to the clinical interview
in the identification of depression. The ICSI Major Depression in Adults in Primary Care guideline
provides more suggestions for the identification and management of depression. Intervention studies
have demonstrated that when depression is treated, both quality of life and glycemic control improve.
Counseling may be effective, especially among those who are having difficulty adjusting to the diagnosis
of diabetes or are having difficulty living with diabetes. Pharmacotherapy for depression is also effective.

¢ Evaluate for obstructive sleep apnea (OSA)

Sleep apnea is a prevalent condition in obese patients with type 2 diabetes and is associated with significant
comorbidities including hypertension, cardiovascular disease and insulin resistance. Consider referral
of symptomatic patients for sleep evaluation.

Clinicians should be cognizant of potential obstructive sleep apnea, especially among obese patients
(Foster, 2009a [High Quality Evidence]; Foster, 2009b [Reference]).

* Diabetes care team
Assure the patient has an adequate care team.
* Diabetes educator

Consultation with a diabetes educator is suggested if the patient is having difficulty adhering to a nutri-
tion, exercise and medication regimen and the patient is having difficulty adhering to or accurately
completing blood glucose monitoring or may need answers to his/her questions.

Every primary care clinician must develop a relationship with a diabetes education program to provide
other options for management. The American Diabetes Association publishes a list of recognized educa-
tional programs in each state. These programs may be staffed with endocrinologists or primary care
clinicians plus diabetes educators including dietitians, nurses and other health care clinicians who are
Certified Diabetes Educators or have didactic and experiential expertise in diabetes care and education.

e Endocrinologist/nephrologist

Most type 2 diabetes management can be managed by a primary care clinician with periodic consulta-
tion as needed by an endocrinologist.

Consultation with a specialist is suggested if persistent proteinuria, worsening microalbuminuria and
elevation in serum creatinine or blood urea nitrogen, or hypertension unresponsive to treatment is seen.
For additional discussion, see Annotation #18, "Maintain Treatment Goals and Address Complications,"
the "Nephropathy" section.

Return to Algorithm Return to Table of Contents www.icsi.org

Institute for Clinical Systems Improvement 31


https://www.icsi.org/guidelines__more/catalog_guidelines_and_more/catalog_guidelines/catalog_behavioral_health_guidelines/depression/

Algorithm Annotations

Diagnosis and Management of Type 2 Diabetes Mellitus in Adults

Fifteenth Edition/April 2012

¢ Endocrinologist/neurologist
Consultation with a specialist is suggested if neuropathy progresses and becomes disabling.
¢ Endocrinologist/cardiologist/hypertension specialist

Consultation with a specialist is suggested if blood pressure is refractory to treatment, or the patient has
marked associated postural hypotension or symptoms of coronary artery disease.

e Foot care specialist

A consultation with a specialist is suggested if the patient is unable to care properly for his/her own
feet, needs prescriptive footwear and/or more serious problems such as foot deformities (e.g., Charcot
deformity), infected lesions, and ulcers, deformed nails or thick calluses are present.

*  Ophthalmology/optometry

Retinopathy is estimated to take at least five years to develop after the onset of hyperglycemia begins.
Patients with type 2 diabetes, who generally have had years of undiagnosed diabetes and who have a
significant risk of prevalent diabetic retinopathy at time of diabetes diagnosis, should have an initial
dilated and comprehensive eye examination soon after diagnosis. Examinations should be performed by
an ophthalmologist or optometrist who is knowledgeable and experienced in diagnosing the presence of
diabetic retinopathy and is aware of its management. Subsequent examinations are generally repeated
annually. Less frequent exams (every two to three years) may be cost effective after one or more normal
eye exams, while examinations will be required more frequently if retinopathy is progressing (American
Diabetes Association, 2010 [Guideline]).

e Vascular specialist/surgeon

Consider referral if patient has symptoms of peripheral vascular disease such as loss of pulses and/or
claudication.
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17. Ongoing Management and Follow-Up of People with Diabetes

Recommendation:

e Regular follow-up with the health care team (via office visit, e-visit, telephone, labs,
etc.) should be scheduled yearly. More frequent visits may be necessary if treatment
goals are not achieved.

* Perform a targeted history and physical yearly on all patients, with particular attention
to the feet, cardiovascular system and blood pressure.

Targeted Annual History and Targeted Physical Exam
e The targeted annual history should assess (American Diabetes Association, 2010 [Guideline]):

- Results of self-monitoring blood glucose — validate results at least once a year (e.g., check patient's
glucose meter against an office random capillary glucose)

- Adjustments by the patient of the therapeutic regimen

- Frequency, causes and severity of both hyperglycemia and hypoglycemia

- Problems with adherence to therapeutic regimen

- Symptoms suggesting development or progression of the complications of diabetes
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- Current prescribed medications, over-the-counter medications, dietary supplements and alternative
therapies

- Documentation of eye care specialist exam results
- Alcohol/drug use patterns

e Assessment for symptoms of depression

e The targeted physical exam should assess:
- Weight, body mass index

- Blood pressure — all patients with diabetic nephropathy should be on either an ACE inhibitor or
ARB

- Cardiovascular — evaluation of preexisting problems
- Feet (nails, web spaces, calluses, ulcers, structural deformities, protective sensation and shoes)

In studies of general population groups, coronary artery disease deaths have been substantially reduced by
the treatment of hypertension, dyslipidemia and smoking. Lipid treatment has also been shown to be of
benefit in diabetes. Therefore, risk factor reduction is prudent for patients with diabetes (American Diabetes
Association, 2010 [Guideline]; Hansson, 1998 [Moderate Quality Evidence]).

e Frequency of visits depends on blood glucose control, changes in the treatment regimen, and presence
of complications of diabetes or other medical conditions.

e Patients starting or having a major change in their treatment program (such as initiating insulin therapy)
may need to be in contact with their care clinician as often as daily until glucose control is achieved,
the risk of hypoglycemia is low, and the patient is competent to conduct the treatment program.

e Contact with the patient after a major modification of the treatment plan (such as introducing a new
medication) should ideally not be delayed greater than one week.

e Regular follow-up (e.g., office visit, e-visit, lab work, phone consult) should be scheduled yearly. More
frequent follow-up may be necessary if treatment goals are not achieved.

e Cardiovascular disease is the primary cause of morbidity and mortality in people with type 2 diabetes.
The risk of coronary artery disease is approximately doubled in men and quadrupled in women with
diabetes.

e Ateach encounter, ask if the patient has experienced symptoms of hypoglycemia or low blood glucose,
review and educate the patient on appropriate recognition, prevention and management.

e If the patient has a history of severe hypoglycemia (assistance of another person was needed to treat a
low glucose) or has developed hypoglycemia unawareness, evaluate the treatment goals for appropriate
safety.
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18. Maintain Treatment Goals and Address Complications
Recommendations:

e Annually screen for microalbuminuria.

e All patients with diabetic nephropathy should be on either an ACE inhibitor or ARB
unless contraindicated.
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* Consider early nephrology consultation for patients with macroalbuminuria and/or Cr
above 1.5 mg/dL.

* Aggressive control of hypertension, dyslipidemia, obesity and protein restriction is
recommended in all patients with nephropathy.

Specialist Dilated Eye Exam

A dilated eye examination for diabetic eye disease performed by an ophthalmologist or optometrist is recom-
mended annually for patients with type 2 diabetes mellitus (American Diabetes Association, 2010 [Guide-
line]). Less frequent exams (every two to three years) may be considered in the setting of a normal eye
exam. The role of fundus photography is still being considered but doesn't replace a comprehensive exam.

Retinopathy

Prevalence of retinopathy is related to the duration of diabetes mellitus. After 20 years of type 2 diabetes
mellitus, more than 60% of patients have some degree of retinopathy (Fong, 2004 [Guideline]). Diabetic
retinopathy is estimated to be the most frequent cause of new cases of blindness among adults ages 20 to
74 years.

Up to 21% of patients with type 2 diabetes mellitus are found to have retinopathy at the time of diagnosis
of diabetes mellitus (Fong, 2004 [Guideline]). Generally retinopathy progresses from mild background
abnormalities to preproliferative retinopathy to proliferative retinopathy.

Poor glucose control is associated with progression of retinopathy. High blood pressure is a risk factor
for the development of macular edema and is associated with the development of proliferative retinopathy
(Fong, 2004 [Guideline]).

Screening for diabetic retinopathy saves vision at a relatively low cost. In fact, screening costs may be
less than the costs of disability payments for those who become blind. Laser photocoagulation surgery is
effective in preventing visual loss in diabetic retinopathy.

Studies have shown that retinal examinations by clinicians who are not eye care specialists are not reliable in
detecting retinopathy (Fong, 2004 [Guideline |; American College of Physicians, 1992 [Guideline|; ETDRS
Research Group, 1991 [High Quality Evidence]; Klein, 1987 [Consensus Statement]; ETDRS Research
Group, 1985 [High Quality Evidence]; Klein, 1984 [Low Quality Evidence]; Diabetic Retinopathy Study
Research Group, The, 1981 [Narrative Review]).

Treatment includes glycemic and blood pressure control. Periodic screening and dilated eye exams by an
eye specialist and early treatment of diabetic retinopathy can prevent visual loss (Fong, 2004 [Guideline]).

Renal Assessment and Nephrology

Urinary albumin excretion should be tested annually by a microalbuminuria method. There is racial/ethnic
variability with regard to the prevalence of end-stage renal disease with Native Americans, Latinos (espe-
cially Mexican Americans) and African Americans having higher rates than non-Hispanic whites with type
2 diabetes (American Diabetes Association, 2004d [Guideline]). If albuminuria is above normal, serum
creatinine should be measured (American Diabetes Association, 2004d [R]; Bennett, 1995 [Low Quality
Evidence]; Nelson, 1991 [Low Quality Evidence]):

The recommended screening method to detect microalbuminuria is:

*  Measurement of the albumin-to-creatinine ratio in a random, spot collection. Consider early
nephrology consultation for patients with macroalbuminuria and/or Cr > 1.5 mg/dL. Aggressive
control of hypertension, dyslipidemia, obesity and protein restriction is recommended in all patients
with nephropathy.
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Several factors can artificially increase the levels of albumin in the urine and should be avoided at the time
of the urine collection. These include blood in the urine, prolonged heavy exercise, fever, congestive heart
failure, uncontrolled diabetes, severe hypertension, urinary tract infection and vaginal fluid contamination
of specimen.

If two out of three screening microalbuminuria tests are positive, the individual has microalbuminuria, and
interventions should be considered. A negative finding should be followed annually; a positive finding should
be followed periodically, for example annually, to see if the interventions are effective in diminishing the
albuminuria (Hannah, 1999 [Low Quality Evidence]; Mogensen, 1996 [Low Quality Evidence]; Bennett,
1995 [Low Quality Evidence]; National Institutes of Health, 1993 [Low Quality Evidence]).

Nephropathy

In type 2 diabetes, albuminuria may be present at the time of diagnosis in about 10% of patients, and another
10% later develop it. Progression to renal failure is less certain in type 2 patients than in type 1 patients and
appears to be modulated by genetic and other factors.

Patients with clinical nephropathy almost always have retinopathy and coronary artery disease.

Numerous interventions are appropriate at different stages of renal function in order to prevent or slow the
progression of renal disease and associated cardiovascular disease and include (American Diabetes Asso-
ciation, 2004d [Guideline]):

*  Glucose Control — Improved glucose control at any stage of renal function reduces renal disease
progression. See the Glycemic Control algorithm.

e ACE inhibitor or ARB should be used in all nonpregnant patients with micro or macroalbumin-
uria. For patients with type 2 diabetes mellitus, ACE inhibitors or ARBs can reduce progression
of macrovascular complications. [Conclusion Grade I: See Conclusion Grading Worksheet E —
Annotation #18 (Treatment with ACE Inhibitors or ARBs)] (Lewis, 2001 [High Quality Evidence];
Heart Outcomes Prevention Evaluation Study Investigators, The, 2000a [High Quality Evidence]).
Within one week of initiation, check for elevations in potassium and creatinine levels.

e Measure serum creatinine at least annually and more often based on stage of chronic kidney disease
(CKD).

e Hypertension Control — An ACE inhibitor or ARB should be the initial agent of choice. Current JNC 7
and NKF/DOQI recommendations call for treatment of blood pressure to < 130/80 in patients with CKD.
However, no single, adequately powered intent-to-treat randomized control trial has shown a benefit of
this blood pressure goal in CKD (Appel, 2010 [High Quality Evidence]; Lewis, 2010 [Meta-analysis];
Arguedas, 2009 [Systematic Review]). Hence, the recommendation for lower blood pressure goals in all
patients with CKD is based on expert opinion and not fully supported by available prospective clinical
trials. Determining whether therapy should specifically be titrated to goals lower than < 140/90 mgHg
for specific subgroups of CKD patients (e.g., those with moderate proteinuria) should be considered on
an individual patient basis, based on clinical judgment and patient preference.

- Cardiovascular Risk Factor Intervention — Dyslipidemia is often present with microalbuminuria and
should be treated aggressively. Dyslipidemia may be an independent risk factor for progression of
renal disease. Smoking is associated with the onset and progression of microalbuminuria.

- Restriction of dietary protein has been shown to slow progression of overt nephropathy (macroalbu-
minuria), and there may be some benefit in dietary protein reduction in microalbuminuric patients.
In these circumstances, protein intake should be reduced to the adult recommended daily allowance
of 0.8-1 g/kg body weight per day with microalbuminuria present, and 0.8 gm/kg body weight per
day with macroalbuminuria present (American Diabetes Association, 2007b [Guideline]).
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Treatment for microalbuminuria includes aggressive blood pressure control with ACE or ARB
use as first-line therapy, glycemic control, and aggressive cardiovascular risk factor screening and
management.

Strongly consider referral to nephrology any patients with a creatinine greater than 1.5 mg, or
nephrotic range proteinuria (greater than 3 gm/24 hour).

Patients with a creatinine clearance of less than 30 mL/min should be referred to nephrology for
discussions of future options and to enhance the ability to receive a future transplant. These patients
also have significant enough renal impairment that they also benefit from more intensive nutritional
interventions and proper management of anemia and bone disease (American Diabetes Association,
2004d [Guideline]; Karter, 2002 [Low Quality Evidence],; Lewis, 2001 [High Quality Evidence];
Heart Outcomes Prevention Evaluation Study Investigators, The, 2000a [High Quality Evidence];
DeFronza, 1995 [Low Quality Evidence]; Viberti, 1994 [High Quality Evidence]; Lewis, 1993
[High Quality Evidence]; Ravid, 1993 [Moderate Quality Evidence]).

See Appendix B, "Treatment of Diabetic Nephropathy."
Neuropathy

Peripheral neuropathy is difficult to prevent and treat. Most patients with type 2 diabetes and peripheral
neuropathy have few symptoms. All patients found to have neuropathy should see a foot care specialist for
preventive measures aimed at reducing the incidence of diabetic foot complications.

Good glycemic control should be the first control to symptomatic neuropathy.
For those patients with painful neuropathy treatment choices include:

e antidepressants such as the tricyclics (amitriptyline, nortriptyline or desipramine), duloxetine or
venlafaxine

e anticonvulsants (gabapentin, pregablin)

e topical treatment with capsaicin
(Boulton, 2005 [Low Quality Evidence])
Comprehensive foot exam with risk assessment

Patients with one or more risk factors for foot complications should be educated about their risk factors and
appropriate measures taken to avoid complications. Measures may include self-management education,
more intensive follow-up, and/or referral to appropriate specialist (American Diabetes Association, 2007¢
[Guideline]; Mayfield, 1998 [Low Quality Evidence]).

A foot exam should include assessment for the following risk factor for complications:

e Loss of protective sensation. Protective sensation can be assessed using either a 5.07 Semmes-
Weinstein monofilament for light touch or by testing vibration using a 128-Hz tuning fork at the
dorsum of the interphalangeal joint of the great toe, or both. Patients with reduced or absent sensa-
tion with either of these tests should be educated about their risk and the need for proper foot care
to prevent foot complications. See Appendix C, "Using a Semmes-Weinstein Monofilament to
Screen the Diabetic Foot for Peripheral Sensory Neuropathy," and Appendix D, "Using a Tuning
Fork to Screen the Diabetic Foot for Peripheral Neuropathy."

e Peripheral vascular disease (absent pedal pulse, history of claudication or ischemic skin changes)

e Structural deformities (bunion, hammertoes, Charcot deformity, limited joint mobility or prior
amputation)
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e Skin disorders (nail deformity, callus, fissure, tinea or ulceration)
e Footwear (excessively worn, ill-fitting or inappropriate shoes)

e Medications can improve quality of life in patients with painful neuropathy

Peripheral Vascular Disease

Peripheral arterial disease is commonly associated with diabetes (American Diabetes Association, 2007¢
[Guideline]). As many as 36% of patients with diabetes have lower-extremity peripheral arterial disease
based on lower-extremity blood pressure readings. However, a typical history of intermittent claudication
or an absent peripheral pulse is less commonly noted.

Initial screening for peripheral arterial disease should include asking about claudication and assessment of
pedal pulses. Consider obtaining ankle-brachial index if clinically indicated.

Peripheral vascular disease in combination with peripheral neuropathy places patients with diabetes at
increased risk for non-traumatic amputations of the lower extremity. Peripheral vascular disease may be
slowed by smoking cessation and treatment of hypertension and dyslipidemia. See Annotation #14, "Cardio-
vascular Risk Factor Treatment Goals for Patients with Cardiovascular Disease."

Aggressive daily foot care, inspection of the feet at every office visit for diabetes mellitus, early treatment of
foot infections, treatment of callus, use of moisturizing lotion and proper footwear may forestall problems,
including amputation. Vascular surgery may also prevent amputation in some patients with established severe
peripheral vascular disease (American Diabetes Association, 2004f [Guideline]).

Proper high-risk foot management is necessary to prevent ulceration and amputation. Consider referral of
patients with claudication and/or absent pedal pulses to vascular surgery.

Cardiovascular and Cerebrovascular Complication Assessment
e History of cardiovascular symptoms such as chest pain, vascular claudication, TIA
e Cardiac and carotid exams
e Screening for coronary heart disease
- Screening is no longer recommended with cardiac stress testing

e Evaluate cardiovascular status before advising increased intensity of exercise (American Diabetes
Association, 2004e [Guideline]; Sigal, 2004 [Low Quality Evidence]).

Cardiovascular and Cerebrovascular Disease

Treatment includes control of cardiovascular risk factors (hypertension, dyslipidemia and smoking cessation)
and aspirin use. Consider referring patients with known coronary artery disease to cardiology and patients
with known carotid disease to a specialist.

Heart failure is also common in patients with diabetes. Metformin may be used in stable congestive heart
failure if renal function is normal.

Close monitoring of potassium and renal function is necessary especially if patients have concomitant
chronic kidney disease as the common use of diuretics, ACE/ARBs and aldsosterone antagonists in these
patients may cause hyperkalemia and worsening renal function. Thiazolidinediones should be avoided in
patients with congestive heart failure.

For patients with type 2 diabetes mellitus, thiazide diuretics in the treatment of hypertension can reduce
cardiovascular events, particularly heart failure [Conclusion Grade I: See Conclusion Grading Worksheet
F — Annotations #13, 18 (Thiazide Diuretics)] (Wing, 2003 [ Moderate Quality Evidence]; ALLHAT Officers
and Coordinators for the ALLHAT Collaborative Research Group, The, 2002 [High Quality Evidence]).
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Patients with type 2 diabetes have twice the average risk of suffering a stroke (American Diabetes Asso-
ciation, 1998 [Low Quality Evidence]). It is unclear whether optimal glycemic control reduces this risk.
However, treatment of hypertension, smoking and dyslipidemia reduces the risk of stroke in most persons.
See Annotation #14, "Cardiovascular Risk Factor Treatment Goals for Patients with Cardiovascular Disease."

Special Considerations

e Hepatitis B vaccine should be administered to unvaccinated adults with diabetes who are < 60 years of
age. It may be administered to unvaccinated adults with diabetes who are = 60 years of age (Centers
for Disease Control and Prevention, 2011 [Guideline]).

e Influenza vaccine every year

e Pneumococcal vaccine — repeat the vaccination once after age 65 if the initial vaccination was given
prior to 65. Consider repeating the immunization for those at risk of losing immunity after five years
including:

- Nephrotic syndrome
- Chronic renal disease
- Other immunocompromised states
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Glycemic Control Algorithm Annotations

19. Glycemic Control

Medical nutrition therapy should be initiated and maintained throughout the course of the disease, even as
pharmacologic agents are used.

The goal of glycemic control is to both prevent acute, symptomatic hyperglycemia and to prevent the devel-
opment of long-term microvascular and macrovascular complications related to chronic hyperglycemia.

Medical nutrition therapy is an essential component of glycemic control for all people with type 2 diabetes.
In addition, pharmacologic therapy is appropriate and necessary for most people with type 2 diabetes in
order to attain appropriate glycemic control. There are a number of pharmacologic agents and strategies for
glycemic control in people with type 2 diabetes. These are discussed in Annotation #20, "Pharmacologic
Agent(s) — Which Is Best?"
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20. Pharmacologic Agent(s) — Which Is Best?

Recommendations:

* Concurrent initiation of metformin with medical nutrition therapy is recommended for
most patients at diagnosis.

* At the time of diagnosis, if patients have severe symptomatic disease, insulin should
be initiated.

* Metformin and alpha glucosidase inhibitors should not be used with renal dysfunction.

e Metformin should be used with caution for patients with conditions that predispose
them to risk of hypoxia.
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e Metformin and thiazolidinediones should not be used if alanine aminotransferase (ALT)
1s 2.5-3 times normal upper limits.

A recent consensus statement of the American Diabetes Association and the European Association for the
Study of Diabetes recommended concurrent initiation of metformin with medical nutrition therapy for
most patients at diagnosis. Arguments for this approach include the infrequent success of medical nutri-
tion therapy alone, and the absence of weight gain and hypoglycemia, general tolerability and relatively
low cost of metformin (Nathan, 2009 [Reference]). Metformin, sulfonylurea medications and insulin
were recommended in this consensus statement as well-validated core therapies based on their extended
history of use, demonstrated effectiveness and generally favorable cost. More recent therapies such as
thiazolidenediones and glucagon-like peptide 1 agonists were viewed as less-well-validated therapies. The
authors of the consensus statement note that there are few well-controlled clinical trials directly comparing
different diabetes treatment regimens and that their recommendations are in part based on clinical experi-
ence (American Diabetes Association, 2010 [Guideline]). Clinician judgment and factors such as patient
comorbidities, patient desires and cost considerations should always guide design of a glycemic control
regimen at the individual patient level.

At the time of diagnosis, if patients have severe symptomatic disease, insulin should be initiated. With
appropriate educational support and care, the risks of insulin may not differ from many oral agents. In
some circumstances when glucose intolerance is significant and the patient is unwilling to consider insulin
or it is not felt to be appropriate, the initiation of combinations of oral agents can be appropriate. Insulin is
indicated when there is a failure to achieve treatment goals with oral agents.

It is important to remember that patients can move both ways on the Glycemic Control algorithm, e.g.,
they can move off of specific pharmacologic therapies as lifestyle changes are made that improve glycemic
control. Diabetes is a progressive disease, however, and the use of pharmacologic agents will likely become
necessary in the majority of patients, even if they are able to follow through with nutrition and physical
activity recommendations (Turner, 1999 [High Quality Evidence]).

Only general guidelines can be given when deciding about which pharmacologic agent will be best for a
specific patient. While each patient presents with unique circumstances, the work group offers the following
clinical circumstances to consider.

Age of Patient

It is important to recognize that risks of medications are often increased with advancing age, but this does
not justify the withholding of medications that may reduce the symptoms of polyuria and nocturia.

With age, decline in renal function is often not reflected in a measurable change in serum creatinine because
of an accompanying decline in muscle mass. Because of this, metformin should be used with caution in
elderly patients (over age 80).

Decline in ventricular function and risks for volume overload can be occult in the elderly and may become
clinically apparent with the use of thiazolidinediones.

In select circumstances, because of the risks of hypoglycemia, variable diet habits and renal clearance and
function, it may be safer to consider initial low-dose, short-acting sulfonylurea (e.g., glipizide or repaglinide/
nateglinide when a meal is eaten).

Weight of the Patient

Type 2 diabetes is often associated with insulin resistance and weight gain. Metformin, acarobose, exena-
tide, sitagliptin and human amylin are more often associated with weight loss or weight maintenance. Due
to its weight benefits as well as general tolerability, lower cost and proven benefits in the UK Prospective
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Diabetes Study Group, metformin is recommended for most diabetes patients with type 2 diabetes unless
contraindicated. Insulin and thiazolidinediones may be associated with weight gain (United Kingdom
Prospective Diabetes Study Group, 1998b [High Quality Evidence]).

Renal Dysfunction
Renal dysfunction increases the risk for hypoglycemia, in particular with the use of oral hypoglycemic agents.
Metformin and alpha glucosidase inhibitors should not be used.

Thiazolidinediones may be considered, but the potential risks of fluid retention and increased risk of cardiac
events need to be considered.

Short-acting oral agents glipizide, glimepiride (in which serum levels have been noted to decrease in mild
renal failure), repaglinide or nateglinide may be preferred if an oral agent is felt to be necessary in the face
of renal dysfunction.

Insulin may be the safest when serum creatinine is greater than 1.8 mg or creatinine clearance is less than
60 mL/min.

Cardiopulmonary Comorbidities

Metformin should be used with caution for patients with conditions that predispose them to risk of hypoxia
such as congestive heart failure, chronic obstructive pulmonary disease or obstructive sleep apnea. Metformin
should be promptly discontinued in situations of cardiovascular collapse from acute congestive heart failure,
acute myocardial infarction or any other cause.

Patients started on thiazolidinediones should be instructed to report signs of lower extremity swelling, rapid
weight gain, and shortness of breath. Risk of thiazolidinediones needs to be discussed and documented before
using in patients with cardiovascular risks. Please see the thiazolidinediones warning for more information.

Short-acting sulfonylurea (e.g., glipizide), repaglinide/nateglinide, and the cautious use of long-acting
sulfonylureas agents or insulin may be safest.

Hepatic Disease

Hepatic disease or insufficiency increases the risks of lactic acidosis and hypoglycemia and influences the
metabolism of many oral medications.

Metformin and thiazolidinediones should not be used if alanine aminotransferase (ALT) is 2.5-3 times
normal upper limits.

First-generation sulfonylureas, glipizide and glyburide have some component of hepatic metabolism and
should be used with caution because of the risks of hypoglycemia. Insulin would be considered safest.
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21

Prescribe Insulin Therapy

If the patient presents and is considered stable enough for outpatient care but meets indications noted in
Annotation #8, "Does Patient Need Outpatient Stabilization?" for starting insulin, the work group offers
several acceptable ways of initiating insulin:

*  One example is to calculate the total daily dose of insulin at 0.3 units/kg and start bedtime glargine
at 50% of the total dose, splitting the remaining 50% with short-acting insulin before meals.

*  Another example is to start an oral agent(s) while simultaneously initiating long-acting insulin
(glargine or detemir) at a dose of approximately 0.1 unit/kg.
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e Athird example is to calculate the total daily dose of insulin at 0.3 units/kg and use premixed insulin
with two-thirds of the dose in the morning and one-third of the dose in the evening.

e Insulin programs should be individualized based on the patient's lifestyle, treatment goals and self-
monitoring blood glucose. Many patients can be taught to interpret self-monitoring blood glucose
results and adjust insulin doses (American Diabetes Association, 2004c [Guideline]).

e Total dose ranges from 5 units/day to several hundred units/day.

*  Average insulin doses are 0.6-0.8 units/kg of body weight per day.

e Obese patients often require doses equal to or exceeding 1.2 units/kg.

e Meal times and snacks should be consistent. Synchronize insulin with food intake patterns.

A recent three-year randomized, multicenter, open label trial studied the efficacy of three different insulin
regimens in over 700 patients with type 2 diabetes who had Alc values > 7% on maximum doses of metformin
and a sulfonylurea. The three insulin regimens studied were (1) a long-acting basal insulin given once a day
at bedtime (increased to twice a day if necessary), (2) a rapid-acting insulin given twice a day with meals
and (3) a fixed ratio of intermediate insulin (70%) and rapid insulin (30%) given twice a day. The study
protocol added a second type of insulin under each regimen if specified glycemic parameters were not met
(Alc value > 6.5%). The primary study after years showed there were no significant differences in Alc
values among the three regimens (mean Alc values 7.1%, 6.8% and 6.9% for fixed-ratio, rapid-acting and
basal insulin regimens, respectively). Most subjects (70-80%) had a second type of insulin added due to
failure to attain an Alc < 6.5% on the initial insulin regimen alone. Rates of hypoglycemia were low but
tended to be lowest in the basal insulin group and highest in the rapid-acting insulin group. Weight gain
was highest in the rapid-acting insulin group. This trial suggests the following:

- Various insulin regimens can be effective in treating type 2 diabetes.

- An insulin regimen based initially on one or two injections a day of a longer-acting insulin may
be associated with less hypoglycemia and/or less weight gain compared to regimens initiated with
fixed-ratio or rapid-acting insulin (Holman, 2009 [High Quality Evidence]).

e Rapid-acting insulin should not be taken more than 15 minutes before meals in contrast to regular insulin,
which should ideally be taken at least 30 minutes before a meal to better match the insulin peak action
with postmeal hyperglycemia.

e Patients who are testing their glucose before meals and adjusting insulin doses to match meals may find
rapid-acting insulin to be more effective, although generally studies have not shown an improvement in
Alc when compared to regular insulin taken according to package insert (30-45 minutes preprandial).

e Effective use of rapid-acting insulin usually requires the addition of basal intermediate or long-acting
insulin.

e There are several devices available on the market for the administration of insulin (e.g., insulin pump,
insulin pen).

e Insulin pump therapy may be helpful for patients who are interested in more intensified management
of blood glucose and want more flexibility, or if pregnancy is desired. Candidates for pump therapy
should be evaluated by an endocrinologist or diabetes specialist to assess patient understanding, self-care
knowledge including medical nutrition therapy, responsibility and commitment. Insulin pump therapy
is more commonly used in type 1 patients but is also being used by some type 2 patients.
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e Please note the work group left the brand names for Humalog® and Novolog® in the table. The generic
mix is as follows:

- Humalog mix: lispro protamine suspension/lispro injection

- Novolog mix: aspart protamine suspension/aspart injection

e Every facility needs to evaluate insulin safety per its specific situation.

e The utilization of regular insulin U-500 may be helpful for patients with extreme insulin resistance
requiring more than 200 units of exogenous insulin per day as a total daily dose. If U-500 is to be
utilized for patients, it is strongly recommended that an endocrinologist and a diabetes educator be
involved in the care of the patient. Caution must be exercised with dosing calculations, patient educa-
tion and instructions to pharmacy (Ballani, 2006 [ Low Quality Evidence]; Cochran, 2005 [Low Quality

Evidence]).

Time Course of Action of Insulin Preparations*

Insulin Preparations Onset of | Peak Action | Duration of | Cost

Action Action
Short-Acting | Regular 30 min. | 2-5 hours 5-8 hours $$$
Rapid-Acting | Lispro 15 min. 30-90 min. 2-4 hours $$$$$
Aspart 15 min. | 1-3 hours 3-5 hours $$$3$
Glulisine 15min. | 50-100 min. | 5 hours $3$$$
Intermediate- | NPH 1-3 hours | 6-12 hours 16-24 hours | $$$
Acting
Long-Acting Detemir 1 hour ok Up to 24 $$58%
Glargine 1 hour ok hours $$$$$
24 hours

Mixtures

Humalog® mix (75/25) | 15 min. 0.5-4 hours 16-24 hours | $$$$$
or Humalog® mix

(50/50)
Novolog® mix (70/30) | 15 min. 1-4 hours 16-24 hours | $$$$$
NPH and Regular 30 min. 16-24 hours | $$$

(70/30; 50/50)

Source: Compiled from pdr.net

Cost is based on average wholesale price (AWP) of 30-day supply or one vial of injectible drug.

Cost Indicators:

$

$$

$$$
$$$$
$38$$
$$$8$$

$0 - $20

$21 - $40

$41 - $60

$61 - $100

$101 - $500
greater than $500

* This table summarizes the typical time course of action of various insulin preparations. These values
are highly variable among individuals. Even in a given patient, these values vary depending on the
site and depth of injection, skin temperature and exercise.

** Indicates no pronounced peak: small amounts of insulin are slowly released, resulting in a
relatively constant concentration/time profile over 24 hours.
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22. Prescribe Non-Insulin Agents

Recommendation:

* Metformin is the preferred initial oral agent for type 2 diabetes.

Please consult the manufacturer's product labeling insert for full prescribing information.

If not contraindicated, metformin is the preferred initial oral agent for type 2 diabetes due to the benefits
of low cost, low risk of hypoglycemia and side effects, and lack of associated weight gain. If metformin
is contraindicated, sulfonylureas are acceptable secondary choices for oral agents. Sulfonylureas have the
advantage of being relatively inexpensive (Bolen, 2007 [Reference]; Nathan, 2006 [Reference]).

For the following table, cost is based on average wholesale price (AWP) of 30-day supply.

Cost Indicators:

$ =
$$ =
$$$ =
$$$$
$$$$$
$$$$5$

Return to Algorithm

$0 - $20

$21 - $40

$41 - $60

$61 - $100

$101 - $500
greater than $500
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Class Compound | Actions(s) Clinical Clinical Safety/Monitoring Considerations Cost
Advantages Disadvantages
Biguanides Metformin ¢ Hepatic * No weight gain | ¢ Gastrointestinal ¢ Monitor serum creatinine at least annually. $
glucose * No side effects: Contraindicated with renal dysfunction (sCr >
production hypoglycemia diarrhea, nausea, 1.5 mg/dl in men or > 1.4 mg/dl in women)
decreased ¢ Reduced abdominal ¢ Hold at least 48 hours after IV iodinated contrast
* Intestinal cardiovascular cramping media
glucose events and * Rare occurrence ¢ Use cautiously with liver dysfunction, CHF,
absorption mortality of lactic acidosis ETOH abuse, severe pulmonary disease; age >
decreased ¢ Generally well ¢ Vitamin B12 80 years
¢ Insulin tolerated deficiency ¢ Check B12 and folate levels if anemia present
action
increased
Sulfonylureas Glyburide * Increased ¢ Reduced * Hypoglycemia, ¢ Use cautiously with renal or hepatic impairment $
@ Glipizide insulin cardiovascular particularly with ¢ Use cautiously with known hypersensitivity or
generation) Glimepiride secretion events and deficient caloric severe adverse reaction to other sulfonamides
mortality intake ¢ Glyburide is not recommended for use in the
¢ Generally well * Weight gain elderly
tolerated ¢ May blunt ¢ Glipizide/glimepiride may be safer than
myocardial glyburide for patients with renal impairment and
ischemic is associated with lower risks of hyoglycemia
preconditioning
¢ Loss of efficacy
with prolonged
use.
Synthetic Pramlintide * Modulation ¢ Satiety leading ¢ Nausea, vomiting | * Pramlintide is used with insulin and has been $$$$$
Analog of acetate of gastric to decreased and anorexia associated with an increased risk of insulin-
Human injection emptying caloric intake induced severe hypoglycemia. When severe
Amylin ¢ Postprandial and potential hypoglycemia associated with pramlintide use
glucagon weight loss occurs, it is seen within three hours following a
levels pramlintide injection. If severe hypoglycemia
decreased occurs while operating a motor vehicle, heavy
machinery, or while engaging in other high-risk
activities, serious injuries may occur.
Appropriate patient selection, careful patient
instruction, and insulin dose adjustments are
critical elements for reducing this risk.
Meglitinides Repaglinide ¢ Increased ¢ Accentuated ¢ Hypoglycemia ¢ Use cautiously with renal or hepatic impairment $E$S -
Nateglinide insulin effects around (less than ¢ Gemfibrozil use is contraindicated with $$$$$
secretion meal ingestion sulfonylureas) repaglinide
¢ Weight gain
* May blunt
myocardial
ischemic
preconditioning
* Dosing
frequency
Thiazolidinedi | Pioglitazone e Peripheral * No * Weight gain  Contraindicated in patients NYHA Class III/IV $$$$$
ones (TZD’s, Insulin hypoglycemia ¢ Edema heart failure. Monitor for signs/symptoms of
glitazones) sensitivity * HDL ¢ Bone fractures fluid retention and heart failure.
increased cholesterol ¢ Anemia ¢ Periodic ALT and ophthalmic exam
increased ¢ Diabetic macular | ¢ May increase risk of bladder cancer with
¢ Triglycerides edema prolonged use or at high dose. Avoid use with
decreased concurrent or history of bladder cancer.
¢ Once daily ¢ Thiazolidinediones have been associated with
dosing increased risk of hospitalization for heart failure
(Eurich, 2008 (Systematic Review]).
¢ Health care clinicians and patients must be
enrolled in the Avandia-Rosiglitazone Medicines
Access Program in order to prescribe and
receive rosiglitazone medicines. After November
18, 2011, rosiglitazone medicines will no longer
be available through retail pharmacies. Patients
who are enrolled in the Avandia-Rosiglitazone
Medicines Access Program will receive their
medicine by mail order through specially
certified pharmacies participating in the
program.
See
http://www fda.gov/Drugs/DrugSafety/ucm2550
05.htm
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Class Compound Actions(s) Clinical Clinical Safety/Monitoring Considerations Cost
Advantages Disadvantages
Alpha Acarbose ¢ Slowed ¢ Non-systemic ¢ QGastrointestinal ¢ Contraindicated with serum creatinine $$$$
Glucosidase Miglitol intestinal medication side effects: > 2.0 mg/dl, cirrhosis, colon ulcerations,
Inhibitors carbohydrate ¢ Postprandial flatulence, inflammatory bowel disease, conditions
digestion glucose abdominal pain associated with reduced absorption/digestion,
decreased and diarrhea partial bowel obstruction, predisposition to
¢ Dosing frequency bowel obstruction.
* Monitor liver enzymes.
¢ Treat hypoglycemia with oral glucose, not
sucrose.
Glucagon- Exanatide * Glucose * Weight loss ¢ Gastrointestinal ¢ Use is not recommended in patients with $$$$$
like Liraglutide dependant ¢ Potential for side effects: gastroparesis or severe gastrointestinal disease.
Peptide 1 insulin improved beta nausea, vomiting, ¢ Cases of acute pancreatitis reported.
(GLP-1) secretion cell diarrhea ¢ Liraglutide — thyroid C-cell tumors have
Agonists increased mass/function ¢ Pancreatitis developed in animal studies; relevance in
¢ Postprandial ¢ Injectable humans unknown.
glucagon e Liraglutide is contraindicated with personal or
levels family history of medullary thyroid carcinoma
decreased (MTC), or multiple endocrine neoplasia
¢ Slows gastric syndrome type 2 (MEN 2).
emptying ¢ Use caution with moderate to severe renal
* Promotes impairment. Exenatide should not be used
satiety with GFR < 30.
* Long-term safety is unknown.
Dipeptidyl Sitagliptin * Increase * No * Rare pancreatitis * Adjustments are needed for renal dysfunction $$$$$
Peptidase-4 Saxagliptin active incretin hypoglycemia ¢ Rare urticaria, (sitagliptin and saxagliptin). Monitor serum
(DPP-4) Linagliptin (GLP-1, GIP) * No weight angioedema creatinine before initiation and periodically
Inhibitors hormone gain thereafter.
levels ¢ Once daily ¢ Saxagliptin dose adjustment required with use
¢ Increase dosing of strong CYP450 3A4/5 inhibitors.
insulin * Long-term safety is unknown.
secretion
¢ Decrease
glucagon
secretion
Bile Acid Colesevelam ¢ Unknown * No ¢ Gastrointestinal ¢ Contraindicated with severe GI motility $$$$$
Sequestrants hypoglycemia side effects: disorders, history of major GI tract surgery,
* LDL constipation, history of bowel obstruction, serum
cholesterol dyspepsia triglyceride concentration > 500 mg/dL, or
decreased ¢ Triglycerides history of hypertriglyceridemia-induced
increased pancreatitis.
* May reduce absorption of certain medications
(fat-soluble vitamins, glyburide, warfarin,
levothyroxine, phenytoin, oral contraceptives).
Dopamine-2 Bromocriptine ¢ Unclear; it * No ¢ Limited clinical * Contraindicated with past hypersensitivity to $$$$
Receptor may stimulate hypoglycemia experience ergot-related medications, breastfeeding,
Agonists hypothalamic ¢ Dizziness/syncope history of syncopal migraine.
release of ¢ Nausea, vomiting * Should not be used in patient with psychotic
cortisol, * Headache disorders, or if taking dopamine
growth ¢ Fatigue, weakness agonist/antagonist medications.
hormone, and * Use cautiously with history of peptic ulcer
prolactin disease or uncontrolled hypertension.
* Monitor BP, orthostatic symptoms, liver
function.
* Long-term safety unknown.
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24. Intensify Therapy

Recommendation:

e [f treatment goals are not met on oral agents, or if oral agents are contraindicated, then
it is necessary to begin insulin either alone or as an adjunct to oral therapy.

There are many regimens that have been studied and are efficacious (Aviles-Santa, 1999 [Low Quality
Evidence]; Yki-Jdrvinen, 1999 [Low Quality Evidence]; Relimpio, 1998 [Low Quality Evidence];
Zimmerman, 1998 [Low Quality Evidence]). The following are some commonly used regimens.

Insulin as an adjunct to oral therapy:

*  Aonce-daily (often at bedtime) dose of NPH, detemir or glargine insulin is added to metformin
or thiazolidinediones. The recommended starting dose of basal insulin is often 0.1 units/kg,
based on body weight. The basal insulin should be increased by two units every three days
that blood glucoses in the a.m. remain above target. While adusting the basal insulin dose, the
blood glucose should be monitored twice daily to three times daily to monitor glucose values
and prevent hypoglycemic episodes. If patient is also on a sulfonylurea, it may be discontinued
or reduced when insulin is added.

*  Aonce-daily (often at bedtime) dose of insulin (as above) is added to sulfonylurea. The dose of
the sulfonylurea may be reduced (approximately 50%) when insulin is added. The basal insulin
should be increased by two units every three days that blood glucoses in the a.m. remain above
target. While adjusting the basal insulin dose, the blood glucose should be monitored twice daily
to three times daily to monitor glucose values and prevent hypoglycemic episodes. It must be
noted that glargine or detemir may be dosed in the a.m. or p.m. Morning dosing may prevent
nighttime hypoglycemic episodes and may also provide for improved blood glucose control.

Insulin alone:

e Twice-daily insulin regimen is established with progression to increased frequency of insulin
administration as necessary to achieve treatment goals or to add flexibility to a patient's meal
and activity schedules. Multiple dose insulin with rapid-acting and basal insulin therapy may
offer patients with active lifestyles the greatest flexibility.

*  One method of starting multidose insulin is to use a total daily dose of .2-.4 units/’kg and
prescribe half the dose as glargine once a day (morning or bedtime) and the other half as rapid
acting insulin with meals (split appropriately according to the patient's frequency and pattern
of meal sizes and/or carbohydrate consumption).

Oral agents as an adjunct to insulin therapy:

*  Metformin may be helpful as an adjunct for patients who require large doses of insulin (e.g.,
greater than 100 units/day).

Return to Algorithm Return to Table of Contents

25. Ongoing Management and Follow-Up of People with Diabetes

See Annotation #17 for more information.

Return to Algorithm Return to Table of Contents

26. Maintain Treatment Goals and Address Complications

See Annotation #18 for more information.
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Quality Improvement Support
In;t[go§l£a Diagnosis and Management of Type 2 Diabetes Mellitus

Systems Improvement 111 Adults

The Aims and Measures section is intended to provide guideline users with a menu
of measures for multiple purposes, which may include the following:

* population health improvement measures,

e quality improvement measures for delivery systems,

* measures from regulatory organizations such as Joint Commission,
* measures that are currently required for public reporting,

* measures that are part of Center for Medicare Services Physician Quality
Reporting initiative,

e other measures from local and national organizations aimed at measuring
population health and improvement of care delivery.

This section provides resources, strategies and measurement for use in closing
the gap between current clinical practice and the recommendations set forth in the
guideline.

The subdivisions of this section are:

e Aims and Measures
* Implementation Recommendations

e Implementation Tools and Resources
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Aims and Measures

Note: a multifactorial intervention targeting hyperglycemia and cardiovascular risk factors in individuals with
diabetes is most effective. Both individual measures of diabetes care, as well as comprehensive measures
of performance on broader sets of measures, are recommended. A randomized controlled trial has shown a
50% reduction in major cardiovascular events through a multifactorial intervention targeting hyperglycemia,
hypertension, dyslipidemia, microalbuminuria, aspirin and ACE inhibitor use in individuals with microal-
buminuria (Gaede, 2003 [High Quality Evidence]).

Goals for Alc, low-density lipoprotein and other diabetes measures should be personalized, and lower goals
for Alc and low-density lipoprotein than those included here in the priority aims and measures may be clini-
cally justified in some adults with type 2 diabetes. However, efforts to achieve lower Alc below 7% may
increase risk of mortality, weight gain, hypoglycemia and other adverse effects in many patients with type 2
diabetes. Therefore, the aims and measures listed here are selected carefully in the interests of patient safety.

1. Diabetes Optimal Care: Increase the percentage of patients, ages 18-75 years with type 2 diabetes
mellitus, who in a defined period of time achieve any or all of the following diabetes specific measures
of established control (composite measure) (Annotation #13):

Measures for accomplishing this aim:

Percentage of patients with type 2 diabetes mellitus age 18-75 years old who achieve any or all of the
following:

a. Percentage of patients with Alc < 8%.
b. Percentage of patients with LDL less than 100 mg/dL or on a statin.

c. Percentage of type 2 diabetes patients with blood pressure measurment in last 12 months and most
recent BP measurement less than 140/90 mmHg.

Notes regarding diabetes specific care measures:

la. Alc measure: Depending on patients' risk factors, the Alc goal for type 2 diabetes patients should
be personalized. The optimal clinical Alc goal for some diabetes patients, depending on the risk
factors, may be lower than 8% (see Annotation #11).

Ib. Lipid measure: The optimal clinical low-density lipoprotein goal for some patients with diabetes,
such as those with coronary artery disease, may be lower than 100 mg/dL. Patients who are or
may become pregnant should not use most lipid-lowering agents including statins. The benefit of
low-density lipoprotein reduction is less in younger than in middle-aged or older patients with type
2 diabetes.

2. Diabetes type 2 patients cardiovascular risk reduction: Increase the percentage of type 2 diabetes
mellitus patients ages 18-75 years old who have decreased cardiovascular risk in a one-year period of
time. (Annotation #14)

Measures for accomplishing this aim:

a. Proportion of eligible adults age 18-75 with type 2 diabetes mellitus who have a decrease in their
cardiovascular risk in a one-year period of time.

b. Mean cardiovascular risk reduction in those with type 2 diabetes mellitus.
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3. Diabetes Process of Care Measures: Increase the percentage of patients ages 18-75 years with type
2 diabetes mellitus who had recommended screening procedures are done. (Annotations #14, 18)

Measures for accomplishing this aim:

a.
b.

C.

Percentage of patients with type 2 diabetes mellitus with one or more A 1c tests in the last 15 months.
Percentage of patients with type 2 diabetes mellitus receiving a lipid measure in the last 15 months.

Percentage of patients with type 2 diabetes mellitus receiving one or more blood pressure measure-
ments in the last 12 months.

Nephropathy screening rate: percentage of patients with type 2 diabetes who are either (a) not on
an ACE or ARB medication OR (b) not diagnosed with chronic kidney disease who have one or
more microalbuminaria tests within the last 15 months.

Retinopathy screening rate: percentage of patients with type 2 diabetes mellitus with one or more
dilated eye exams within the last 36 months. The nature of the exam is not specified and may be
completed by an ophthalmologist or optometrist.

Foot care screening rate: percentage of patients with type 2 diabetes mellitus with a comprehensive
foot exam documented in the last year (HEDIS, 2009).

Percentage of patients with type 2 diabetes, age 18-75 years with type 2 diabetes mellitus, for whom
all the recommended screening procedures (3a to 3f above) were done in the indicated time frames.

Note to diabetes process of care measure set:

The intervals for these testing procedures are related to measures, and more frequent testing may be indicated
based on the patient's condition.

4. High-Risk Population Measures: The purpose of this aim is to decrease the percentage of adult patients,
ages 18-75 with type 2 diabetes mellitus, with poorly controlled glucose and cardiovascular risk factors
(clinical strategies that target high-risk populations may be more viable with limited resources).

Measures for accomplishing this aim:

a.

d.

Percentage of patients with type 2 diabetes mellitus with Alc test in the last year greater than 9%.
(HEDIS, 2012)

Percentage of patients with type 2 diabetes mellitus with low-density lipoprotein test in the last year
greater than 130 mg/dL and not on a statin.

Percentage of patients with type 2 diabetes mellitus with blood pressure measurement in the last
year and greater than 150/90 mmHg.

Percentage of patients with poor diabetes control (4a-4c) (composite measure).
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Measurement Specifications

Measurement #1 a, b, c: Optimal Diabetes Care

Measurement Description

Percentage of patients with type 2 diabetes mellitus age 18-75 years old who achieve any or all of the
following diabetes controls:

a. Percentage of patients with Alc < 8%.
Percentage of patients with LDL less than 100 mg/dL or on a statin.

c. Percentage of patients with blood pressure measurement in the last 12 months and most recent BP
measurement less than 140/90 mmHg.

Population Definition
Patients age 18-75 years old with type 2 diabetes mellitus.

Data of Interest

# of patients who achieve any or all of the following control criteria

# of patients age 18-75 years old with type 2 diabetes mellitus

Numerator and Denominator Definitions

Numerator: Number of patients who achieve any or all of the following control criteria at any point:

a. Alc<8%.

b. LDL < 100 mg/dL or on a statin.

c. Blood pressure measurement in the last 12 months and most recent BP measurement less
than 140/90 mmHg.

Denominator: Number of patients age 18-75 years old who have type 2 diabetes mellitus.

Method/Source of Data Collection

As the baseline, identify all patients in the clinic panel who met denominator criteria. Then of those in the
denominator, identify the number of patients who met any or all of the diabetes control criteria. Thereafter,
for quality improvement, every subsequent month, identify the list of patients with a clinic visit who met
denominator criteria. From electronic medical record queries, identify if those patients had any or all of the
diabetes control criteria met.

Notes

This is an outcome measure, and improvement is noted as an increase in the rate. This measure should be
calculated as both an individual components met and a composite (all components met at the same time)
measure.

Goals for Alc, low-density lipoprotein and other diabetes measures should be personalized, and lower goals
for Alc and low-density lipoprotein than those included here in the priority aims and measures may be clini-
cally justified in some adults with type 2 diabetes. However, efforts to achieve lower Alc below 7% may
increase risk of mortality, weight gain, hypoglycemia and other adverse effects in many patients with type 2
diabetes. Therefore, the aims and measures listed here are selected carefully in the interests of patient safety.
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Measurement #2a: Diabetes Type 2 Patients Cardiovascular Risk
Reduction

Measurement Description

Proportion of eligible adults age 18-75 with type 2 diabetes mellitus who have a decrease in their cardio-
vascular risk in a one-year period of time.

Population Definition

Eligible adults: Those age 18-75 years at baseline with type 2 diabetes mellitus who have one or more visits
to the medial group in each of two successive calendar years.

Instructions for Calculating this Measure

Baseline Cardiovascular Risk: Assign a value for lifetime CVD Risk using the UKPDS risk score proposed
by Clarke, et al. (2004). The equation to be used is specific for those with type 2 diabetes. Programming
language for this equations in either SAS or JAVA is available from HPRF through ICSI.

The UKPDS RISK Equation requires updated data each year on glycated hemoglobin (A1c), blood pressure
(BP), total cholesterol (TC), HDL-cholesterol (HDL), and smoking status (current vs. other).

In addition, baseline year data is needed for age, gender, BMI, atrial fibrillation, history of CHD, CHF,
PVD, CeVD, blindness, amputation and myocardial infarction. Duration of diabetes is requested but can be
imputed at the median duration for the population, eight years, if unknown. Data definitions are provided
and management of missing data is described in Figure 1.

Change in cardiovascular risk is computed for each patient by using the same UKPDS risk equation in each
of two successive years. The value of the lifetime UKPDS RISK in year two minus the value of the lifetime
cardiovascular risk in year one is the value that is reported for each patient, and expresses the change lifetime
risk of heart attack or stroke for a given patient.

Note: This risk ordinarily increases slightly from one year to the next, but with adequate management of
uncontrolled cardiovascular risk factors, may decrease from one year to the next, or increase less. When this
measure is tested, an alternative measure called "reversible lifetime cardiovascular risk" will be defined and
tested. Itis the cardiovascular risk, net of the component of cardiovascular risk attributable to age and gender.

The measure is reported as the proportion of patients being measured who have a decrease, rather than an
increase or no change, in their UKPDS lifetime cardiovascular risk. The goal is to have either a decrease in
cardiovascular risk or a minimal increase in cardiovascular risk in the second year, relative to the first year
used in the calculation.
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Figure 1. Data definitions for Parameters Used to Calculate UKPDS CV Risk. A detailed descrip-
tion including mathematical transformations applied to some parameters is provided in Clarke, et
al. (2004), Table 1, page 1749 of the article.

Parameter Description Source Comment
Age In years EMR
Gender Male or female EMR
Race White, Black, Other EMR If missing, assign as white.

Duration of diabetes since
diagnosis

In years

Not usually available

Impute eight years if unknown.

Smoker

Never, former, current

EMR

If missing, assign never.

Glycated hemoglobin (Alc)

In %. Take last available test
in calendar year of interest.

EMR/Labs

If missing, set at 8%.

BP

In mm Hg. Take last measure
in each calendar year.

EMR/Vital Signs

If missing, assign 140/90 mmHg.

Total cholesterol mg/dL EMR/labs If missing, take most recent up to
four years prior. If still missing,
impute 240 mg/dL for men and
250 mg/dL for women.

HDL mg/dL EMR/labs If missing, take most recent up to

4 years prior. If still missing,
impute 40 mg/dL for men and 50
mg/dL for women.

(CeVD)

problem list

Atrial fibrillation Present or absent EMR/diagnoses, EMR | ICD-9 codes
problem list

Peripheral vascular disease | Present or absent EMR/diagnoses, EMR | ICD-9 codes

(PVD) problem list

Cerebrovascular disease Present or absent EMR/diagnoses, EMR | ICD-9 codes

Coronary artery disease
(CHD)

Present or absent

EMR/diagnoses, EMR
problem list

ICD-9 codes 410-414, 429. One
or more inpatient or two or more
outpatient in prior 24 months.
Baseline only.

Congestive heart failure
(CHF)

Present or absent

EMR/diagnoses, EMR
problem list

ICD-9 codes 428 one or more
inpatient, or two or more
outpatient in 24 months. Baseline
only.

problem list

Amputation Present or absent EMR/diagnoses, EMR | Not needed for CV risk
problem list
Blindness Present or absent EMR/diagnoses, EMR | Not needed for CV risk

Renal failure

Present or absent

EMR/diagnoses, EMR
problem list

Not needed for CV risk

References

Clarke PM, Gray AM, Briggs A, Farmer AJ, Fenn P, Stevens RJ, Matthews DR, Stratton LM, Holman RR,
on behalf of the UK Prospective Diabetes Study (UKPDS) Group. A model to estimate the lifetime health
outcomes of patients with Type 2 diabetes; the United Kingdom Prospective Diabetes Study (UKPDS)
Outcomes Model (UKPDS no. 68). Diabetologia 2004;47:1747-59.
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Measurement #2b: Diabetes Type 2 Patients Mean Cardiovascular Risk
Reduction

The changes in cardiovascular risk for each patient are pooled to calculate a mean change in cardiovascular
risk (UKPDS RISK) for the group of patients with type 2 diabetes mellitus that can be defined at the level of
a health plan, medical group, clinic, or provider. The goal is to have either a decrease in cardiovascular risk
or a minimal increase in cardiovascular risk in the second year, relative to the first year used in the calculation.
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Measurement #3a

Measurement Description

Percentage of patients with type 2 diabetes mellitus with one or more Alc tests in the last 15 months.

Population Definition
Patients age 18-75 years old with type 2 diabetes mellitus.

Data of Interest

# of patients with one or more Alc tests in the last 15 months

# of patients age 18-75 years old with type 2 diabetes mellitus

Numerator and Denominator Definitions

Numerator: Number of patients who have one or more Alc tests in the last 15 months.

Denominator: Number of patients age 18-75 years old who have type 2 diabetes mellitus.

Method/Source of Data Collection

As the baseline, identify all patients in the clinic panel who met denominator criteria. Then of those in the
denominator, identify the number of patients who met any or all of the diabetes control criteria. Thereafter,
for quality improvement, every subsequent month, identify the list of patients with a clinic visit who met
denominator criteria. From EMR queries, identify if those patients had any or all of the diabetes control
criteria met.

Notes

This is a process measure, and improvement is noted as an increase in the rate. The intervals for these testing
procedures are related to measures, and more frequent testing may be indicated based on the patient's condition.
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Measurement #3b

Measurement Description

Percentage of patients with type 2 diabetes mellitus receiving a lipid measure in the last 15 months.

Population Definition
Patients age 18-75 years old with type 2 diabetes mellitus.

Data of Interest
# of patients with lipids measured in the last 15 months

# of patients age 18-75 years old with type 2 diabetes mellitus

Numerator and Denominator Definitions

Numerator: Number of patients who had lipids measured in the last 15 months.

Denominator: Number of patients age 18-75 years old who have type 2 diabetes mellitus.

Method/Source of Data Collection

As the baseline, identify all patients in the clinic panel who met denominator criteria. Then of those in the
denominator, identify the number of patients who met any or all of the diabetes control criteria. Thereafter,
for quality improvement, every subsequent month, identify the list of patients with a clinic visit who met
denominator criteria. From EMR queries, identify if those patients had any or all of the diabetes control
criteria met.

Notes

This is a process measure, and improvement is noted as an increase in the rate. The intervals for these testing
procedures are related to measures, and more frequent testing may be indicated based on the patient's condition.
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Measurement #3c

Measurement Description
Percentage of patients with type 2 diabetes mellitus receiving one or more blood pressure measurements in
the last 12 months.

Population Definition
Patients age 18-75 years old with type 2 diabetes mellitus.

Data of Interest
# of patients with one or more blood pressure measurements in the last 12 months

# of patients age 18-75 years old with type 2 diabetes mellitus

Numerator and Denominator Definitions

Numerator: Number of patients who had one or more blood pressure measurements in the last 12 months.

Denominator: Number of patients age 18-75 years old who have type 2 diabetes mellitus.

Method/Source of Data Collection

As the baseline, identify all patients in the clinic panel who met denominator criteria. Then of those in the
denominator, identify the number of patients who met numerator criteria. Thereafter, for quality improve-
ment, every subsequent month, identify the list of patients with a clinic visit who met denominator criteria.
From EMR queries, identify if those patients numerator criteria met.

Notes

This is a process measure, and improvement is noted as an increase in the rate. The intervals for these testing
procedures are related to measures, and more frequent testing may be indicated based on the patient's condition.
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Measurement #3d

Measurement Description
Nephropathy screening rate: percentage of patients with type 2 diabetes who are either (a) not on an ACE or
ARB medication OR (b) not diagnosed with chronic kidney disease who have one or more microalbuminaria
tests within the last 15 months.

Population Definition

Patients age 18-75 years old with type 2 diabetes mellitus who are either (a) not on an ACE or ARB medica-
tion OR (b) not diagnosed with chronic kidney disease.

Data of Interest
# of patients with one or more microalbuminaria tests in the last 15 months

# of patients age 18-75 years old with type 2 diabetes mellitus who are either (a) not on an ACE or ARB
medication OR (b) not diagnosed with chronic kidney disease

Numerator and Denominator Definitions

Numerator: Number of patients who had one or more microalbuminaria tests in the last 15 months.

Denominator: Number of patients age 18-75 years old who have type 2 diabetes mellitus who are either
(a) not on an ACE or ARB medication OR (b) not diagnosed with chronic kidney disease.

Method/Source of Data Collection

As the baseline, identify all patients in the clinic panel who met denominator criteria. Then of those in the
denominator, identify the number of patients who met numerator criteria. Thereafter, for quality improve-
ment, every subsequent month, identify the list of patients with a clinic visit who met denominator criteria.
From EMR queries, identify if those patients numerator criteria met.

Notes

This is a process measure, and improvement is noted as an increase in the rate. The intervals for these testing
procedures are related to measures, and more frequent testing may be indicated based on the patient's condition.
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Measurement #3e

Measurement Description
Retinopathy screening rate: percentage of patients with type 2 diabetes mellitus with one or more dilated
eye exams within the last 36 months.

Population Definition
Patients age 18-75 years old with type 2 diabetes mellitus.

Data of Interest
# of patients with one or more dilated eye exams in the last 36 months

# of patients age 18-75 years old with type 2 diabetes mellitus

Numerator and Denominator Definitions

Numerator: Number of patients who had one or more dilated eyes exams in the last 36 months. The nature
of the exam is not specified and may be completed by an ophthalmologist or optometrist.

Denominator: Number of patients age 18-75 years old who have type 2 diabetes mellitus.

Method/Source of Data Collection

As the baseline, identify all patients in the clinic panel who met denominator criteria. Then of those in the
denominator, identify the number of patients who met numerator criteria. Thereafter, for quality improve-
ment, every subsequent month, identify the list of patients with a clinic visit who met denominator criteria.
From EMR queries, identify if those patients numerator criteria met.

Notes

This is a process measure, and improvement is noted as an increase in the rate. The intervals for these testing
procedures are related to measures, and more frequent testing may be indicated based on the patient's condition.
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Measurement #3f

Measurement Description
Foot care screening rate: percentage of patients with type 2 diabetes mellitus with a comprehensive foot
exam documented in the last year.

Population Definition
Patients age 18-75 years old with type 2 diabetes mellitus.

Data of Interest
# of patients with a comprehensive foot exam in the last 12 months

# of patients age 18-75 years old with type 2 diabetes mellitus

Numerator and Denominator Definitions

Numerator: Number of patients who had a comprehensive foot exam in the last 12 months.

Denominator: Number of patients age 18-75 years old who have type 2 diabetes mellitus.

Method/Source of Data Collection

As the baseline, identify all patients in the clinic panel who met denominator criteria. Then of those in the
denominator, identify the number of patients who met numerator criteria. Thereafter, for quality improve-
ment, every subsequent month, identify the list of patients with a clinic visit who met denominator criteria.
From EMR queries, identify if those patients numerator criteria met.

Notes

This is a process measure, and improvement is noted as an increase in the rate. The intervals for these testing
procedures are related to measures, and more frequent testing may be indicated based on the patient's condition.
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Measurement #3g

Measurement Description
Percentage of patients with type 2 diabetes age 18-75 years with type 2 diabetes mellitus for whom all the
recommended screening procedures (3a to 3f above) were done in the indicated time frames.

Population Definition
Patients age 18-75 years old with type 2 diabetes mellitus.

Data of Interest
# of patients with 3a-3f done

# of patients age 18-75 years old with type 2 diabetes mellitus

Numerator and Denominator Definitions

Numerator: Number of patients who had 3a-3f done.

Denominator: Number of patients age 18-75 years old who have type 2 diabetes mellitus.

Method/Source of Data Collection

As the baseline, identify all patients in the clinic panel who met denominator criteria. Then of those in the
denominator, identify the number of patients who met numerator criteria. Thereafter, for quality improve-
ment, every subsequent month, identify the list of patients with a clinic visit who met denominator criteria.
From EMR queries, identify if those patients numerator criteria met.

Notes

This is a process measure, and improvement is noted as an increase in the rate. The intervals for these testing
procedures are related to measures, and more frequent testing may be indicated based on the patient's condition.
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Measurement #4a

Measurement Description
Percentage of patients with type 2 diabetes mellitus with Alc test in the last year greater than 9%.

Population Definition
Patients age 18-75 years old with type 2 diabetes mellitus.

Data of Interest
# of patients with Alc > 9%

# of patients age 18-75 years old with type 2 diabetes mellitus

Numerator and Denominator Definitions
Numerator: Number of patients who had Alc > 9%.

Denominator: Number of patients age 18-75 years old who have type 2 diabetes mellitus.

Method/Source of Data Collection

As the baseline, identify all patients in the clinic panel who met denominator criteria. Then of those in the
denominator, identify the number of patients who met numerator criteria. Thereafter, for quality improve-
ment, every subsequent month, identify the list of patients with a clinic visit who met denominator criteria.
From EMR queries, identify if those patients numerator criteria met.

Notes

This is a process measure, and improvement is noted as a decrease in the rate. The purpose of this measure is
to decrease the percentage of adult patients ages 18-75 with type 2 diabetes mellitus, with poorly controlled
glucose and cardiovascular risk factors (clinical strategies that target high-risk populations may be more
viable with limited resources).
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Measurement #4b

Measurement Description
Percentage of patients with type 2 diabetes mellitus with low-density lipoprotein test in the last year greater
than 130 mg/dL and not on a statin.

Population Definition
Patients age 18-75 years old with type 2 diabetes mellitus.

Data of Interest
# of patients with LDL > 130 and not on a statin

# of patients age 18-75 years old with type 2 diabetes mellitus

Numerator and Denominator Definitions

Numerator: Number of patients who had LDL tests in the last year and LDL > 130 and patient was not on a
statin.
Denominator: Number of patients age 18-75 years old who have type 2 diabetes mellitus.

Method/Source of Data Collection

As the baseline, identify all patients in the clinic panel who met denominator criteria. Then of those in the
denominator, identify the number of patients who met numerator criteria. Thereafter, for quality improve-
ment, every subsequent month, identify the list of patients with a clinic visit who met denominator criteria.
From EMR queries, identify if those patients numerator criteria met.

Notes

This is a process measure, and improvement is noted as a decrease in the rate. The purpose of this measure
is to decrease the percentage of adult patients ages 18-75 with type 2 diabetes mellitus with poorly controlled
glucose and cardiovascular risk factors (clinical strategies that target high-risk populations may be more
viable with limited resources).
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Measurement #4c

Measurement Description
Percentage of patients with type 2 diabetes mellitus with blood pressure measurement in the last year and
greater than 150/90 mmHg.

Population Definition
Patients age 18-75 years old with type 2 diabetes mellitus.

Data of Interest
# of patients with BP > 150/90

# of patients age 18-75 years old with type 2 diabetes mellitus

Numerator and Denominator Definitions
Numerator: Number of patients who had blood pressure measurement in the last year and BP
> 150/90 mmHg.

Denominator: Number of patients age 18-75 years old who have type 2 diabetes mellitus.

Method/Source of Data Collection

As the baseline, identify all patients in the clinic panel who met denominator criteria. Then of those in the
denominator, identify the number of patients who met numerator criteria. Thereafter, for quality improve-
ment, every subsequent month, identify the list of patients with a clinic visit who met denominator criteria.
From EMR queries, identify if those patients numerator criteria were met.

Notes

This is a process measure, and improvement is noted as a decrease in the rate. The purpose of this measure
is to decrease the percentage of adult patients ages 18-75 with type 2 diabetes mellitus with poorly controlled
glucose and cardiovascular risk factors (clinical strategies that target high-risk populations may be more
viable with limited resources).
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Measurement #4d

Measurement Description

Percentage of patients with type 2 diabetes mellitus with poor diabetes control (4a-4c) (composite measure).

Population Definition
Patients age 18-75 years old with type 2 diabetes mellitus.

Data of Interest
# of patients with poor diabetes control (4a-4c)

# of patients age 18-75 years old with type 2 diabetes mellitus

Numerator and Denominator Definitions

Numerator: Number of patients who had poor diabetes control (4a-4c).

Denominator: Number of patients age 18-75 years old who have type 2 diabetes mellitus.

Method/Source of Data Collection

As the baseline, identify all patients in the clinic panel who met denominator criteria. Then of those in the
denominator, identify the number of patients who met numerator criteria. Thereafter, for quality improve-
ment, every subsequent month, identify the list of patients with a clinic visit who met denominator criteria.
From EMR queries, identify if those patients numerator criteria were met.

Notes

This is an outcome composite measure, and improvement is noted as a decrease in the rate. The purpose of
this measure is to decrease the percentage of adult patients, ages 18-75 with type 2 diabetes mellitus, with
poorly controlled glucose and cardiovascular risk factors (clinical strategies that target high-risk populations
may be more viable with limited resources).
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Implementation Recommendations

Prior to implementation, it is important to consider current organizational infrastructure that address the
following:

e System and process design;
e Training and education; and
e Culture and the need to shift values, beliefs and behaviors of the organization.

The following system changes were identified by the guideline work group as key strategies for health care
systems to incorporate in support of the implementation of this guideline:

The implementation of type 2 diabetes mellitus clinical guidelines at medical groups and clinics is a complex
and challenging task. However, a number of key processes have been shown to accelerate effective clinical
guideline implementation and care improvement (Sperl-Hillen, 2005 [Low Quality Evidence]). These
overlapping care elements can be categorized at the medical group and clinician levels:

e Essential Elements at the Medical Group Level:

- Leadership. Medical group leaders must communicate the need for change in clinical practice
patterns and consistently identify improvement priorities.

- Resources. Resources adequate to the task at hand will be needed to assure the success of a
change effort. Resources may include staff time, money and provision of tools (such as elec-
tronic medical records) to support care improvement.

- Select Specific Improvement Goals and Measures. For most chronic diseases, including
diabetes, the most efficient improvement strategy is to focus on a limited number of specific
improvement goals. These may be based on observed gaps in care, potential clinical impact,
cost considerations or other criteria (O'Connor, 2005a [Low Quality Evidence]). In type 2
diabetes, focusing on glycemic control, lipid control and blood pressure control is a strategy
that has been shown to be effective in preventing up to 53% of heart attacks and strokes, the
leading drivers of excess mortality and costs in adults with diabetes (Gaede, 2003 [High Quality
Evidence]).

- Accountability. Accountability within the medical group is a management responsibility,
but external accountability may also play an important enhancing role to motivate sustained
efforts to implement guidelines and improve care. Examples of external accountability include
participation in shared learning activities (such as Institute for Healthcare Improvement or ICSI
and its action groups), or public reporting of results (such as in pay-for-performance or the
Minnesota Community Measures Project).

- Prepared Practice Teams. The medical group may need to foster the development of prepared
practice teams that are designed to meet the many challenges of delivering high-quality chronic
disease care.

e Essential Elements at the Clinic Level:

- Develop "Smart" Patient Registries. These are registries that are designed to identify, auto-
matically monitor, and prioritize patients with diabetes based on their risk, current level of
control and possibly patient readiness-to-change.
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- Assure "Value-Added" Visits. These are office visits or other patient encounters (by phone,
e-mail, etc.) that include intensification of treatment if the patient has not yet reached his/her
evidence-based clinical goals. Failure of clinicians and patients to intensify treatment when
indicated (referred to as "clinical inertia") is a key obstacle to better diabetes care (O'Connor,
2003 [Low Quality Evidence]; O'Connor, 2005a [Low Quality Evidence]; O'Connor, 2005b
[Low Quality Evidence]). HSR editorial. Previsit planning and best practice prompts may help
to increase the efficiency of patient visits and remind clinicians of needed tests and care.

- Develop "Active Outreach." These are strategies to reach patients with chronic disease who
have not returned for follow-up or for other selected elements of care. Outreach strategies that
enhance the likeliness of a future clinician encounter that addresses one of the barriers to patient
activation (discussed below) may be more effective. Simple reporting of lab test results or care
suggestions through the mail may be ineffective at addressing these barriers.

- Emphasize "Patient Activation" Strategies. These may include diabetes education and other
actions designed to sustain engagement of patients with their diabetes care. Many patients
with diabetes either (a) do not really believe they have diabetes, or (b) do not really believe
that diabetes is a serious disease, or (c) lack motivation for behavioral change, or (d) do not
believe that recommended treatments will make a difference to their own outcomes. For care
to be effective, these issues must be addressed for many patients (O'Connor, 1997 [Low Quality
Evidence]).

Return to Table of Contents

www.icsi.org

Institute for Clinical Systems Improvement 66



Diagnosis and Management of Type 2 Diabetes Mellitus in Adults
Fifteenth Edition/April 2012

Implementation Tools and Resources

Criteria for Selecting Resources

The following tools and resources specific to the topic of the guideline were selected by the work group.
Each item was reviewed thoroughly by at least one work group member. It is expected that users of these
tools will establish the proper copyright prior to their use. The types of criteria the work group used are:

e The content supports the clinical and the implementation recommendations.
*  Where possible, the content is supported by evidence-based research.
e The author, source and revision dates for the content is included where possible.

e The content is clear about potential biases and when appropriate conflicts of interests and/or
disclaimers are noted where appropriate.
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Implementation Tools and Resources Table

Author/Organization

Title/Description

Audience

Web Sites/Order Information

American Diabetes
Association

American Diabetes Association: The
mission of the association is to prevent and
cure diabetes and to improve the lives of all
people affected by diabetes.

Wide variety of information on diabetes as
well as recent publications; series of jour-
nals for both consumers and health profes-
sionals; community resources.

Patients and
Families;
Health Care
Professionals

http://www.diabetes.org

Centers for Disease
Control and Prevention

Centers for Disease Control and
Prevention: Educational materials in
Spanish as well as English, and low literacy
public health and community campaigns
for educating about diabetes and diabetes
prevention.

Patients and
Families

http://www.cdc.gov/diabetes

The Food and Nutrition
Information Center

The Food and Nutrition Information
Center: Sponsored by the United States
Department of Agriculture (USDA), this
site is user friendly and filled with current
information on almost any nutrition topic.

Patients and
Families;
Health Care
Professionals

http://www.nal.usda.gov/fnic/

HealthFinder

HealthFinder: A-Z health information
organizations and health care topics.

Patients and
Families

http://www.healthfinder.gov

International Diabetes
Center

International Diabetes Center:
International Diabetes Center at Park Nicol-
let has provided world diabetes care, educa-
tion, publications and research programs
that have met the needs of people with
diabetes and their families since 1967.

Patients and
Families

http://www.idcpublishing.com

Centers Information and tools to help you
manage a chronic disease or condition.

Labat & Maggi Weight Management for Type II Diabetes Patients and | http://www.wiley.com
(book) Families
Mayo Clinic Mayo Clinic: Disease and Condition Patients and | http://www.mayoclinic.com/

Families

health/type-2-diabetes/DS00585

Minnesota Community
Measurement

The D5.org

The DS is a set of five treatment goals that,
when achieved together, represent the gold
standard for managing diabetes. Reaching
all five goals greatly reduces a patient's risk
for the cardiovascular problems associated
with diabetes.

Patients and
Families

http://www.theD5 .org
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Author/Organization

Title/Description

Audience

Web Sites/Order Information

National Institutes of

National Institute of Diabetes, Diges-

Patients and

http://www.niddk.nih.gov

Diabetes, Digesti d [ti d Kidney Di : Data, statis- Families; )
iabetes, Digestive an ive and Kidney Diseases: Data, statis amilies Also links to NDEP, NKDEP.,
Kidney Diseases tics, information for health professionals, Health Care
. N . . NIDDK
educational materials in Spanish as well as | Professionals
English, and low literacy.
This Web site is a division of the National
Institutes of Health.
National Institutes of National Institutes of Health: This user- | Health Care | http://www.nih.gov
Health friendly site helps you start a search for Professionals

health information by directing you to some
credible databases.

Protocol Driven

Protocol Driven Healthcare: Self-

Patients and

http://www.mydiabetes.com

Healthcare management interactive site, information Families
on diabetes and managing it, chat rooms,
capacity to e-mail for questions.
WebMD Corporation Web MD: Wide variety of information Patients and | http://www.webMD.com

on diabetes as well as recent publications;
series of journals for both consumers and
health professionals; clinical resource for
providers, and education materials that

providers can download for their patients.

Families;
Health Care
Professionals
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Conclusion Grading Worksheet Summary

Grade I: The evidence consists of results from studies of strong design for answering the question addressed.
The results are both clinically important and consistent with minor exceptions at most. The results are free
of any significant doubts about generalizability, bias, and flaws in research design. Studies with negative
results have sufficiently large samples to have adequate statistical power.

Grade II: The evidence consists of results from studies of strong design for answering the question
addressed, but there is some uncertainty attached to the conclusion because of inconsistencies among the
results from the studies or because of minor doubts about generalizability, bias, research design flaws, or
adequacy of sample size. Alternatively, the evidence consists solely of results from weaker designs for the
question addressed, but the results have been confirmed in separate studies and are consistent with minor
exceptions at most.

Grade III: The evidence consists of results from studies of strong design for answering the question
addressed, but there is substantial uncertainty attached to the conclusion because of inconsistencies among
the results from different studies or because of serious doubts about generalizability, bias, research design
flaws, or adequacy of sample size. Alternatively, the evidence consists solely of results from a limited
number of studies of weak design for answering the question addressed.

Grade Not Assignable: There is no evidence available that directly supports or refutes the conclusion.
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(Treatment with ACE Inhibitors or ARBSs)
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Appendix A — Order Set: Subcutaneous Insulin
Management

This order set will cover the orders of subcutaneous Patient Information (7wo are required.)
insulin management. This order will not include

admission orders or other specific orders for the Last Name:

patient’s condition outside of insulin management. The .

target population is hospitalized adults who require First Name:

subcutaneous insulin for their clinical care and does not

include orders for critical care patients. Date of Birth:_/___/

Patient’s Age:

Legend:

O Open boxes are orders that a clinician will need to order ID #:
by checking the box.

M Pre-checked boxes are those orders with strong
supporting evidence and/or regulatory requirements that
require documentation if not done.

Admitting/Attending Information
Admit unit:

Attending physician:

How to contact:

Diagnosis
Admitting diagnosis:

Secondary diagnosis:

Nursing

Blood glucose level goals

[] Preprandial = 90-140 mg/dL

[] Postprandial less than 180 mg/dL
[] Other: mg/dL

Blood glucose monitoring frequency (Select all that apply.)
] minutes before meals
[] Bedtime
[] 0200-0300 (all times listed in 24-hour time)
[] Nothing by mouth, total parenteral nutrition (TPN), or continuous enteral feeding:
monitor based on insulin dosing schedule every:
[] 4 hours
[] 6 hours

[] Other
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Dosing schedule
[1 Basal insulin (check one)

[] Glargine insulin units subcutaneous at hours (24-hour time)
[] Glargine insulin twice daily:
Units subcutaneous at hours (24-hour time) AND
Units subcutaneous at hours (24-hour time)
[] Detemir insulin units subcutaneous daily at hours (24-hour time)
[] Detemir insulin twice daily:
units subcutaneous at hours (24-hour time) AND
units subcutaneous at hours (24-hour time)
[] NPH insulin units subcutaneous each a.m.

units subcutaneous each evening meal
units subcutaneous at bedtime

[] Other units subcutaneous every hours
(24-hour time)

[] Prandial insulin (Do not give if patient is NPO or if preprandial glucose is less than 60 mg/dL.)

[] Lispro insulin units subcutaneous at hours (24-hour time)
[] Aspart insulin units subcutaneous at hours (24-hour time)
] Glulisine insulin units subcutaneous at hours (24-hour time)
[] Other
Breakfast Lunch Supper
units/meal _____ units/meal ___ units/meal
OR OR OR
units: CHO unit* units: CHO unit* units: CHO unit*
OR OR OR
units per units per grams units per
grams of carbohydrates of carbohydrates grams of carbohydrates

* Note: 1 CHO (carbohydrate) unit equals 15 grams of carbohydrate.

] Correction (in addition to prandial dose above)

Glucose level [ JLow [ IMed [ IHigh [ JIndividual
Less than 120 mg/dL | O units 0 units 0 units 0 units
120-149 mg/dL 0 units 1 units 2 units __units
150-199 mg/dL 1 units 2 units 3 units __units
200-249 mg/dL. 2 units 3 units 4 units __units
250-299 mg/dL 3 units 5 units 7 units __units
300-349 mg/dL 4 units 7 units 10 units __units
350 or greater 5 units 8 units 12 units __units

[] Bedtime (If blood glucose is less than 200 mg/dL, do not give correction dose; if greater than 200 mg/dL,
give 50% of correction dose. Patients receiving corticosteroids may be at greater risk for nocturnal
hypoglycemia, so caution is required in giving insulin correction dose at bedtime for these patients.)
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Corrective dose insulin for patients who have nothing by mouth, on total parenteral nutrition or on
continuous enteral feeding (o be given in addition to basal insulin)

Check one:

[] Regular insulin — check blood glucose every 6 hours and administer insulin dose based on correction

] Lsicsgiglﬂlesulin — check blood glucose every 4 hours and administer insulin dose based on correction

] zsgssguiltlf:sulin — check blood glucose every 4 hours and administer insulin dose based on correction

] C‘flclill?gilﬁlf:einsulin — check blood glucose every 4 hours and administer insulin dose based on correction

] Ostchieijuie — check blood glucose every ____ hours and administer insulin dose based on correction
schedule

[] Other diabetic medications:

Transition from intravenous insulin to subcutaneous insulin:

[] Administer initial dose of subcutaneous basal insulin two hours prior to discontinuation of intravenous
insulin infusion. Record blood glucose prior to administering basal insulin dose.

[] Initial dose of subcutaneous basal insulin

[] Glargine insulin units at hours (24-hour time)
[] Detemir insulin units at hours (24-hour time)
[(JNPHinsulin ___ units at hours (24-hour time)

[] Discontinue intravenous insulin infusionat ___ hours (24-hour time). Record blood glucose at time
intravenous insulin infusion is discontinued.

[] Subsequent basal, prandial and correction insulin doses in accordance with orders above

Diet

[] Consistent carbohydrate (CHO) meal plan
[] Bedtime snack

[] Other

Laboratory/Diagnostic Testing

[] Alc (if Alc from past 2-3 months or unknown)

[] Electrolytes, blood urea nitrogen (BUN), creatinine
[] Alanine amino transaminase (ALT)

[] Asparate transaminase (AST)

[] Hypoglycemia protocol

Discharge/Transition Planning — Patient Education
[] Diabetes clinical nurse specialist consult (reason for consult):
[] Diabetes education consult inpatient survival skills (reason for consult):
[] Diabetes education consult outpatient (reason for consult):
[] Nutrition services consult (reason for consult):

Authorized Prescriber Signature:

Printed Name:

Date & Time of Orders: / / : hours
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Glucose Goals

Suggested glucose goals are 90-140 mg/dL for preprandial values; if postprandial readings are measured,
the suggested goal is less than 180 mg/dL (Clement, 2004 [Low Quality Evidence]; Garber, 2004 [Low
Quality Evidence]). If treated with insulin, the premeal blood glucose should generally be < 140 mg/dL
with random blood glucose < 180 mg/dL provided these targets can be safely achieved (American Diabetes
Association, 2010 [Guideline]).

The work group acknowledges that at this time, there is no evidence from appropriate clinical trials to define
optimal glucose goals for non-critically ill, hospitalized patients. Recommendations from professional
organizations and expert opinion include fasting or preprandial glucose values less than 90-126 mg/dL and
peak or postprandial values less than 180-200 mg/dL (American Diabetes Association 2009 Standards of
Care [Guideline]; Canadian Diabetes Association 2008 Clinical Practice Guidelines [Guideline|; Rodbard,
2007 [Guideline ], Clement, 2004 [Guideline]; Garber, 2004 [Low Quality Evidence]). Based on a review
of studies on this topic, organizations may wish to adopt a less stringent blood glucose goal (90-150 mg/
dL), especially for the initial implementation of the order set (Inzucchi, 2006 [Low Quality Evidence]).

Most hospitals do not measure postprandial glucose readings. The utility of postprandial glucose readings
is in helping to establish preprandial boluses. Because of several issues including overlap of insulin phar-
macokinetic profiles, it is difficult to respond to a postprandial reading with subcutaneous insulin.

Glucose Monitoring

There are currently no studies testing the effect of frequency of blood glucose monitoring on rates of
hyperglycemia or hypoglycemia in hospitalized patients (Clement, 2004 [Low Quality Evidence]). The
American Diabetes Association standards of care state that frequency of blood glucose monitoring needs
to be individualized in hospitalized patients (American Diabetes Association, 2007b [Guideline]).

Relevant reviews take the position that monitoring before meals and at bedtime is reasonable for hospitalized
patients who are eating. For patients who are not eating, testing every four to six hours is generally adequate
for determining insulin correction doses (Clement, 2004 [ Low Quality Evidence]; Hirsch, 1995 [Low Quality
Evidence]). Because of the risk of nocturnal hypoglycemia, some authorities feel early morning (e.g.,0300)
blood glucose monitoring should be routinely considered (Hirsch, 1995 [Low Quality Evidence]).

With respect to the timing of glucose monitoring in relation to meals, it is recommended that glucose moni-
toring be performed within 15 minutes before meals in patients receiving rapid-acting insulin (e.g., lispro,
aspart, glulisine) and 30-45 minutes before meals in patients receiving regular insulin (Clement, 2004 [ Low
Quality Evidence]).

Types of Insulin

Based on outpatient studies, consider insulin Glargine or Detemir as the basal insulin (there are limited
inpatient studies to date). In studies comparing Glargine with NPH, the risk of nocturnal hypoglycemia
was reduced (Wang, 2003 [Systematic Review]; Yki-Jarvinen, 2000 [Moderate Quality Evidence]). Treat-
ment with insulin Detemir resulted in more predictable glycemic control than NPH insulin (Vague, 2003
[Low Quality Evidence]). While the patient's clinical situation determines the need for types of insulin and
schedules during hospitalization, it would be important to keep in mind its complexity, expense and appro-
priateness when planning for discharge/transition of the patient. See the "Discharge/Transition Planning"
section for more information.

Consider using rapid-acting insulin analogs (e.g., lispro, aspart, glulisine instead of regular insulin) unless
the patient is to have nothing by mouth or is on continuous feedings. Initial studies comparing rapid-acting
insulin with human regular insulin show rapid-acting insulins to be more effective at reducing the peak
postprandial glucose concentration (Reynolds, 2004 [Low Quality Evidence]). They may also lower the
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demand for endogenous insulin, provide superior postprandial glycemic control, and cause fewer hypogly-
cemic episodes requiring medical intervention (Rave, 2006 [ Low Quality Evidence]; Pettitt, 2003 [Moderate
Quality Evidence]; Gerich, 2002 [Low Quality Evidence]).

Insulin lispro, glulisine and aspart have similar pharmacokinetics; they have an earlier onset and peak of
action than regular insulin. Peak action usually occurs at one hour with a duration of three to four hours,
while regular insulin has a peak action of two to four hours and a duration of six to eight hours. Lispro,
glulisine and aspart may then reduce the occurrence of late postprandial hypoglycemia compared to regular
insulin (Guerci, 2005 [Low Quality Evidence]; John, 2004 [Low Quality Evidence]).

Insulin Dosing Schedule

Insulin dosing schedules must be individualized based on a variety of factors, including the severity of
diabetes, oral intake, severity of illness and other concurrent diabetic medication. It is not feasible to design
a single algorithm for determining an insulin regimen in every patient. The following information provides
general guidance in determining initial insulin doses.

Healthy, non-diabetic people are estimated to secrete approximately 0.4-1.0 units of insulin/kg body weight
per day (Polonsky, 1988a [Low Quality Evidence]; Davidson, 1986 [Reference]). Approximately 50% of
this insulin is secreted as basal insulin and 50% as postprandial boluses following meals (Polonsky, 1988b
[Low Quality Evidence]). Typical daily insulin doses for people with diabetes range from 0.5 to 0.7 units/
kg per day. In the United Kingdom Prospective Diabetes Study of people with type 2 diabetes, the median
daily insulin dose for people in the intensive insulin treatment arm of the study after a diabetes duration
of approximately 12 years was 36 units/day (UK Prospective Diabetes Study Group, 1998 [High Quality
Evidence]).

Fifty percent of subjects were receiving between 23 and 53 units of insulin per day. The average weight
of subjects was 75 kg, so the "average" daily insulin requirement was about 0.5 units/kg (UK Prospective
Diabetes Study Group, 1998 [High Quality Evidence]). Therefore, in initiating subcutaneous insulin in a
hospitalized patient who is eating meals, a total daily insulin dose of 0.6 units/kg is probably reasonable
(Clement, 2004 [ Low Quality Evidence]). Modification can be made based on clinical judgment for factors
such as severity of illness, fragility, renal function, body weight, expected nutritional intake, and medication
effects (e.g., glucocorticoid medications).

Based on the normal physiology of insulin release and experience with outpatient regimens for managing
diabetes with subcutaneous insulin, it has been recommended that inpatient subcutaneous insulin regimens
comprise three components (Clement, 2004 [Low Quality Evidence]):

e Abasal insulin component
e A prandial insulin component (for patients eating meals)

e A correction, sometimes referred to as "supplemental," insulin component used to treat hypergly-
cemia before or between meals (Clement, 2004 [Low Quality Evidence])

In a small, randomized trial comparing a basal/prandial insulin regimen with a traditional sliding scale
insulin regimen in hospitalized patients with type 2 diabetes, the basal/prandial insulin regimen resulted in
improved glycemic control during the hospitalization. Hospital length-of-stay or incidences of hypoglycemia
did not differ between the basal/prandial insulin regimen or the sliding scale insulin regimen (Umpierrez,
2007 [High Quality Evidence]).

Basal insulin

Typical approach is to give 40-50% of the estimated total daily insulin dose as the basal insulin component.
Common basal regimens include one injection per day of Glargine insulin, usually given at bedtime or
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twice daily; Detemir insulin given once daily in the evening or given twice daily; twice-a-day injections
of NPH insulin, given at breakfast and either at supper or bedtime; or once-a-day NPH insulin given at
bedtime (Vague, 2003 [Low Quality Evidence]). Basal insulin would generally be appropriate for any
patient being managed with subcutaneous insulin, whether eating meals, nothing by mouth or receiving
nutrition as continuous enteral feeding or total parenteral nutrition (TPN) (Clement, 2004 [ Low Quality
Evidence]).

Prandial insulin
For patients eating meals, several approaches have been suggested to initiate a prandial insulin regimen:

e Divide 50% of the estimated daily insulin requirement into three equal insulin doses given
before the three meals.

e  Estimate the prandial insulin dose before each meal as 10-20% of the estimated daily insulin
requirement.

e Count the carbohydrate content of the meal (one carbohydrate unit = 15 gm of meal carbo-
hydrate) and determine the prandial insulin dose as a set number of units of insulin per meal
carbohydrate unit.

e Insulin doses based on grams of carbohydrates consumed.

Typical insulin requirements using this last approach are one to two units of insulin per carbohydrate unit
(Clement, 2004 [Low Quality Evidence]).

It is recommended that prandial insulin be given as a rapid-acting insulin analog within 0-15 minutes of
the meal (Clement, 2004 [Low Quality Evidence]). Prandial insulin replacement has its main effect on
peripheral glucose disposal into muscle. Also referred to as "bolus" or "mealtime" insulin, prandial insulin
is usually administered before eating. There are occasional situations when this insulin may be injected
immediately after eating, such as when it is unclear how much food will be eaten. In such situations, the
quantity of carbohydrates taken can be counted and an appropriate amount of rapid-acting analog can be
injected (Clement, 2004 [Low Quality Evidence]).

Patients who are not eating meals will not typically require a prandial insulin component, although they
may need periodic correction insulin.

Correction (supplemental) insulin

Correction dose insulin is given in addition to the scheduled basal and prandial insulin in order to correct
hyperglycemia. For patients eating meals, it is typically given with meals by simply increasing the rapid-
acting insulin dose by an additional amount based on the correction schedule. For patients not eating meals
(e.g., nothing by mouth, on continuous enteral feeding, total parenteral nutrition), it is reasonable to give
periodic short-acting insulin, either as regular insulin or a rapid-acting analog, based on the correction
schedule at four- to six-hour intervals (Guerci, 2005 [Low Quality Evidence]; John, 2004 [Low Quality
Evidence]). If rapid-acting insulin is used in this situation, an every-four-hour schedule may be optimal.
For regular insulin, a four- to six-hour schedule is reasonable (Clement, 2004 [Low Quality Evidence]).

The correction dose insulin schedule must be individualized for the patient. A typical assumption is that one
unit of insulin will lower the blood glucose 50 mg/dL (Hirsch, 2002 [Low Quality Evidence]). An empiric
"Rule of 1,700" has been proposed as one way of estimating the insulin correction requirement. This rule
estimates that the decrease in glucose in response to one unit of insulin = (1,700/patient's total daily insulin
dose) (Davidson, 2003 [Reference]). The "Low," "Medium" and "High" correction schedules included on
the order set assume that one unit of insulin will lower the blood glucose by approximately 50, 25 and 15
mg/dL, respectively.
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There does not appear to be a consensus whether correction insulin should be given at bedtime. Some experts
argue against bedtime correction insulin due to a fear of nocturnal hypoglycemia with short- or rapid-acting
insulin given at bedtime (Hirsch, 1995 [Low Quality Evidence]). If correction insulin is given at bedtime,
the recommendation is that the correction dose should be reduced (Clement, 2004 [Low Quality Evidence]).

Hyperglycemia induced by corticosteroid therapy is often characterized by predominant postprandial hyper-
glycemia with lesser effects on fasting glucose levels. For patients with corticosteroid-induced hyperglycemia,
caution is suggested in prescribing correction dose insulin at bedtime due to the increased risk of nocturnal
hypoglycemia (Clement, 2004 [Low Quality Evidence]).

Example:

The following is an example of one possible initial subcutaneous insulin regimen for a hospitalized
patient weighing 100 kg with hyperglycemia who is eating meals.

Estimated total daily insulin dose = 100 kg x 0.6 units insulin/kg = 60 units of insulin daily.
Basal: 50% of total daily insulin dose = 30 units given as Glargine or Detemir insulin at bedtime.

Prandial: 50% of total daily insulin dose/3 = 30 units/3 = 10 units of insulin at each meal given as
Lispro, Glulisine or Aspart insulin.

Correction schedule: Assuming 1 unit of insulin will drop the blood glucose 50 mg/dL, the "Low"
correction schedule on the order set could be used. Using the Rule of 1700, one would estimate that one
unit of insulin = drop in blood glucose of (1,700/60) = 28 mg/dL. In this case, the "Medium" correction
schedule might be chosen.

Whatever insulin regimen is initially implemented, it will likely need to be modified over the course of a
patient's hospitalization. If a patient is frequently requiring use of the correction schedule, common sense
would dictate that either the basal component, prandial component or both need to be modified.

Other Diabetic Medications

There are limitations to inpatient use of each of the oral antidiabetic classes. Biguanides (e.g., metformin)
have been associated with lactic acidosis. Risk factors for lactic acidosis in patients treated with the biguanides
include cardiac disease (including congestive heart failure) hypoperfusion, renal insufficiency, old age and
chronic pulmonary disease (Misbin, 1998 [Reference]). The thiazolidinediones may increase intravascular
volume and should be used with caution in those patients who are predisposed to congestive heart failure
(Kermani, 2003 [Low Quality Evidence]). Sulfonylureas are generally long acting and may potentially
cause hypoglycemia in patients who have diminished oral intake and/or renal insufficiency (Miller, 2001
[Low Quality Evidence]).

In summary, each of the classes of antidiabetic agents has limitations. They provide little flexibility or
opportunity for titration. Therefore, insulin, when used properly, may have many advantages in the hospital
setting (Clement, 2004 [Low Quality Evidence]).

Exenatide and pramlintide are injectable, typically administered before meals. Side effects include nausea
and early satiety and may not be suitable for hospitalized patients with variable oral intake (Dunn, 2006
[Low Quality Evidence]; Odegard, 2006 [Low Quality Evidence]).

Nutrition

Medical Nutrition Therapy (MNT) is an integral component of diabetes management in the acute care setting.
The term Medical Nutrition Therapy is the preferred term and should replace other terms, such as diet, diet
therapy and dietary management (Franz, 2002 [Low Quality Evidence]). Central to the nutrition recom-
mendations is the need to individualize therapy, to integrate nutrition into the overall diabetes management
plan, and to use an interdisciplinary team approach (American Diabetes Association, 2004 [Guideline]).
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The current recommendation for health care institutions is for the implementation of a consistent carbo-
hydrate diabetes meal plan (American Diabetes Association, 2004 [Guideline]; Franz, 1999 [Reference]).
Treatment with insulin or insulin secretagogues requires consistency in timing of meals and carbohydrate
content. More freedom can be achieved with the implementation of a basal/bolus insulin management
regimen (American Diabetes Association, 2007a [Guideline]). When utilizing the consistent carbohydrate
meal planning method, the carbohydrate content of the meals is comparable day to day, but not necessarily
equal at each meal or snack (Franz, 2003 [Reference]). The carbohydrate source is not an issue. The
amount of carbohydrate in the meal determines the mealtime doses of rapid-acting insulin or short-acting
insulin based on the insulin-to-carbohydrate ratio prescribed. There is evidence that only utilizing rapid-
acting insulin and not using short-acting insulin for prandial coverage reduces the occurrence of between-
meal and nocturnal hypoglycemia (Cryer, 2003 [Low Quality Evidence]). Individuals taking fixed doses
of rapid- or short-acting insulin and intermediate- or long-acting insulin need day-to-day consistency in the
amount and source of carbohydrate. By doing this, lower Alc levels have been demonstrated, and in acute
care, improved metabolic control is achieved (American Diabetes Association, 2007a [Guideline]; Franz,
2002 [Low Quality Evidence]).

There is minimal evidence to suggest that a "bedtime" snack is necessary in diabetes medical nutrition
management. A study conducted in 1993 concluded higher meal frequency acutely subdues glucose excur-
sions and reduces insulin and free fatty acid levels during the daytime in older type 2, non-insulin dependent
subjects (Bertelsen, 1993 [Low Quality Evidence]). Historically, bedtime snacks were to avoid nocturnal
hypoglycemia.

Nocturnal hypoglycemia can be avoided with the utilization of rapid- and long-acting insulin analogues. In
addition, for weight reduction, the elimination of the snack reduces excess calories. The meal plan should
be individualized to meet metabolic needs and preferences (Franz, 2002 [Low Quality Evidence]).

There are special nutrition issues that occur. Liquid diets should not be sugar-free. Food intake postopera-
tively should be initiated as soon as possible (American Diabetes Association, 2004 [Guideline]).

Hospitals should have a system for notifying the dietitian of which patients with diabetes require an
assessment. It is then the dietitian's responsibility to do the assessment, determine an appropriate nutrition
prescription, and plan for self-management education (American Diabetes Association, 2004 [Guideline]).

Enteral feeding and total parenteral nutrition must be considered when prescribing or altering insulin regi-
mens. In the case of continuous enteral feeding, basal and nutritional insulin requirements are combined
and insulin delivery strategies should take into account the possibility that the enteral feeding may be unex-
pectedly discontinued. There are no clinical trials evaluating different insulin strategies for these patients.
Some experts recommend that the basal/nutritional insulin be supplied as a combination of NPH and regular
insulin dosed every six hours so that the components can be discontinued if enteral feeding is interrupted.
Alternatively, the conventional strategy of supplying basal/nutritional insulin as Glargine can be used.
Should the enteral feeding be interrupted, an amount of carbohydrate equivalent to that in the enteral feeding
needs to be supplied as intravenous dextrose until the next dose of Glargine is adjusted. Some experts favor
corrective dosing with regular insulin rather than rapid-acting analogues in the context of continuous enteral
feeding (Furnary, 2006 [Low Quality Evidence]; Inzucchi, 2006 [Low Quality Evidence]).

The same considerations related to continuous carbohydrate delivery, the combining of basal and nutritional
insulin, and the potential for feeding interruption occur in the case of total parenteral nutrition. Hypergly-
cemia with total parenteral nutrition may be difficult to manage with a subcutaneous regimen. Insulin infu-
sion, and placing insulin in the parenteral nutrition mixture are frequently used alternatives in this situation.
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Transition from Intravenous to Subcutaneous Insulin

When transitioning from intravenous to subcutaneous insulin, it is generally recommended that an initial
subcutaneous basal insulin dose of long- or intermediate-acting insulin be given prior to discontinuation of
the intravenous insulin (Furnary, 2006 [ Low Quality Evidence]). Based on the absorption profiles of longer-
acting insulins, administering the first subcutaneous insulin dose two hours prior to stopping the insulin
infusion would appear to allow sufficient overlap to avoid excessive rebound hyperglycemia when the insulin
infusion is discontinued (Furnary, 2006 [Low Quality Evidence]; Clement, 2004 [Low Quality Evidence]).

Determination of the initial basal insulin dose can be made using the guidelines above (e.g., estimating
the basal insulin dose as 40-50% of the estimated total daily insulin dose). An alternative method that has
been suggested is to estimate the initial basal dose based on the intravenous insulin requirements over a
six- to eight-hour period leading up to the transition time. Ideally, this six- to eight-hour period would be
a time when the patient was not eating and was not receiving intravenous glucose. The initial basal insulin
dose could be calculated as 80% of the estimated 24-hour insulin requirement to provide a margin of safety
(Furnary, 2006 [Low Quality Evidence]).

Example:

A patient managed on an intravenous insulin drip is to be transitioned to subcutaneous insulin. Over
a recent six-hour period when the patient was not eating and was not receiving intravenous glucose,
the patient received a total of 15 units of insulin via the infusion. The estimated 24-hour basal insulin
requirement would be 15 x 4 = 60 units. The initial basal insulin dose could be estimated as 80% x 60
units = 48 units.

Often the clinician may want to use a bedtime long-acting insulin (e.g., Glargine insulin) as the subcuta-
neous basal insulin, but the transition from intravenous to subcutaneous insulin is planned to occur during
the day. In these cases, one option would be to give a one-time dose of NPH insulin by subcutaneous
injection to act as a bridge until the regularly scheduled long-acting insulin is given (Clement, 2004 [ Low
Quality Evidence]). Atypical NPH insulin dose might be 40% of the planned long-acting insulin dose.

Example:

Using the example above, the clinician plans to give 48 units of Glargine insulin at bedtime as the
basal insulin dose on the transition to subcutaneous insulin. However, the clinician would like to tran-
sition the patient to subcutaneous insulin during the day rather than waiting until later in the evening
when fewer staff are present. A one-time order for NPH insulin 20 units (40% x 48 units = 19.2 units,
round to 20 units) could be written to be given two hours before the insulin infusion is stopped. This
intermediate-acting insulin would provide temporary basal insulin coverage until bedtime, when the 48
units of Glargine insulin could be given.

Prandial and correction insulin orders should also be written as appropriate for the patient's situation
(eating, on tube feeding, etc.) on transition to subcutaneous insulin. This insulin would then be given
in addition to the basal insulin in accordance with the order set.

Laboratory/Diagnostic Testing

There do not appear to be specific recommendations regarding laboratory testing in hospitalized patients
with type 2 diabetes or hyperglycemia. For patients with a known history of type 2 diabetes and on outpa-
tient therapy, a glycosylated hemoglobin value may give some indication of the adequacy of the outpatient
therapy. Tests of renal and liver function may be appropriate in specific circumstances.

For hospitalized patients with hyperglycemia not previously diagnosed with diabetes, a glycosylated hemo-

globin may help predict whether the hyperglycemia reflects previously undiagnosed diabetes versus stress

hyperglycemia. In one small study of 35 patients with in-hospital hyperglycemia and no previous diagnosis
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of diabetes, a glycosylated hemoglobin greater than 6% had a sensitivity of 57% and specificity of 100%
for predicting a diagnosis of diabetes on follow-up testing. All patients with values greater than 6.8% had
diabetes confirmed on follow-up testing and no patient with a value less than 5.3% was confirmed to have
diabetes on follow-up (Greci, 2003 [Low Quality Evidence]).

Hypoglycemia

Glucose is the preferred treatment for hypoglycemia. Fifteen to twenty grams of glucose is suggested as
an initial treatment for hypoglycemia with initial response in 10-20 minutes. Retesting is recommended
approximately 60 minutes after treatment as the rise in glucose may be temporary (American Diabetes
Association, 2007a [Guideline]). Glucose (intravenous) or glucagon (intramuscular or subcutaneous) can
be given to hypoglycemic patients who have nothing by mouth, are unresponsive or otherwise unable to
take oral glucose safely. Glucagon can cause nausea and vomiting and this possibility should be anticipated
if glucagon is administered.

See Appendix E, "Sample of Hypoglycemia Protocol."

Discharge/Transition Planning

For the hospitalized patient, diabetes survival skills education is generally considered a feasible approach.
Patients are taught sufficient information to enable them to go home safely. Those newly diagnosed with
diabetes or who are new to insulin and/or blood glucose monitoring need to be instructed before discharge
to help ensure safe care upon returning home. Those patients hospitalized because of a crisis related to
diabetes management or poor care at home need education to prevent subsequent episodes of hospitalization.

Goals of inpatient diabetes self-management education include (Clement, 2004 [Low Quality Evidence]):

e Assessment of current knowledge and practices of diabetes self-management and how they impact
patients' health status and reason for hospitalization

e Initiation of diabetes education for patients newly diagnosed with diabetes
*  Providing information on basic self-management skills to help ensure safe care post discharge

e Team approach with other health professional (e.g., clinicians, nurses, dietitians, case managers and
social workers) coordinating care in the hospital and post discharge

e Providing information on community resources and diabetes education programs for continuing
education

e The diabetes educator serving as a resource for nursing staff and other health care clinicians

e Assessment of the complexity, appropriateness and expense of medication management (particularly
insulin) when selecting medication therapy for the patient. Key questions would be:

- Is there a need to transition back to pre-hospital medication therapy and schedules?

- Does the patient or family have sufficient knowledge and skills for the expected management
of various medication therapies?

- Will there be sufficient support to guide the patient through this care transition?
Survival skills include:
*  What is diabetes? Principles of treatment and prevention of complications
*  Normal values for blood glucose and target glucose levels for the individual
e Recognition, treatment and prevention of hyperglycemia and hypoglycemia
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e Medical nutrition therapy (instructed by a registered dietician who, preferably, is a certified diabetes
educator)

e Medication

e Self-monitoring of blood glucose

e Insulin administration (if going home on insulin)
e Sick-day management

e Community resources

e Universal precautions for caregivers
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Appendix B — Treatment of Diabetic Nephropathy

B1

Screen patients with
diabetic nephropathy

i

Dipstick test urine sample
e Positive microablumin reaction

B3

Semiquantitative immunoassay

test

¢ Positive correlates well with
>20 mg albumin/24 hr

B4

Quantitative tests

e Albumin/creatinine ratio on
random urine sample (easiest
for patients)

e 24-hour urine collection

e Time urine collection (4-hour
or overnight)

e Positive is > 30 mg/24 hr or
30>mg/gCr

B6 \

B5
False positives for urine

s albumin may occur secondar
Repeat screen annually " mi?‘(s)latlll‘t;ifr?fn7 to: y y
) ) e UTI
¢ Fever
¢ Blood in urine
® Heart failure
o ¢ Extreme hypertension
Verify all positive tests ® Vaginal fluid contamination
¢ Use 2 additional quantitative : Uncontrolled blood glucose

screening tests Prolonged exercise

e Perform verification tests over
next 2-3 months

B8

Definition for microalbuminuria

and macroalbuminuria

¢ Microalbuminuria: > 30 mg/
24 hr or >30 mg/g Cr

* Macroalbuminuria: > 300 mg/
24 hr or >300 mg/g Cr

2 of 3 tests
positive for urine
albumin?

no

B9 \ B10
Microalbuminuria: Perform periodic

24-hr creatinine clearance and urine

protein tests to assess renal function

and treatment success

¢ Blood pressure control

¢ ACE inhibitor use

¢ Glycemic control

e Lipid/CV risk factor control

¢ Consider referral to nephrology
specialist

- J

Macroalbuminuria: Suspect overt
nephropathy
¢ Referral to nephrology specialist
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Appendix C — Using a Semmes-Weinstein
Monofilament to Screen the Diabetic Foot for
Peripheral Sensory Neuropathy

1) Show the monofilament to the patient and touch it to his/her arm to demonstrate that it does not hurt.

2)  Use the Semmes-Weinstein 5.07/10 gram monofilament to test sensation at the indicated sites on each foot*.
Avoid applying the monofilament to calluses, ulcers, or scars. A foot exam is not reimbursed my Medicare
without monofilament sensation testing in four locations.

Right Foot Left Foot

3)  Hold the monofilament perpendicular to the skin and touch it to the skin using a smooth motion with sufficient force
to cause the filament to bend. The test should take about 1-1/2 seconds at each site.

—L|

4)  Ask the patient to respond "yes" when the filament is felt. If the patient does not respond when you touch a given
site on the foot, continue on to another site in a random sequence. When you have completed testing all sites on the
foot, retest any site(s) where the patient did not feel the filament.

5)  The results of the monofilament testing should be documented in the medical record**. PATIENTS WHO CANNOT
FEEL THE MONOFILAMENT AT ANY SITE SHOULD BE CONSIDERED TO BE INSENSATE AND AT
INCREASED RISK FOR ULCERATION AND AMPUTATION.

*Testing at the first and fifth metatarsal heads is sufficient. This combination of sites has been shown to detect the insensate foot
with reasonable sensitivity (80%) and specificity (86%). Testing the great toes may be of added benefit.

**Chart documentation is required for the American Diabetes Association — Clinician Recognition Program. An annual diabetic foot
examination is also one of the eight diabetes quality improvement project (DQIP) measures adopted by the National Committee for
Quality Assurance (NCQA) and the Health Care Financing Administration.
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Appendix D — Using a Tuning Fork to Screen the
Diabetic Foot for Peripheral Neuropathy

Peripheral neuropathy can be assessed by vibration perception threshold using a 128-cps tuning fork. The
assessment is abnormal if the patient cannot sense the vibration of the tuning fork when it is pressed against
the foot.

1. To initiate tuning fork vibration, tap the fork to the ball of your hand.

2. Apply the tuning fork on the wrist of the patient. This is a preliminary step to ensure the patient
knows what sensation they should expect.

3. Next, apply the tuning fork, perpendicularly with constant pressure, on a bony part on the dorsal
side of the distal phalanx of the first toe. The patient's eyes should be closed during testing.

4. Ask the patient if he/she feels the vibration. If he/she responds "yes," ask him/her to inform you
when the vibration stops. An abnormal result occurs when the patient informs you that the vibration
stops before you can feel the vibration end.

5. Perform the test three times.

6. The test is positive if the patient correctly answers at least two out of three applications, and nega-
tive ("at risk for ulceration") with two out of three incorrect answers.
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Appendix E — Sample of Hypoglycemia Protocol

Sample Hypoglycemia Protocol

For glucose less than 70 mg/dL, patient is not Give 1 amp of D50 IV

alert/unresponsive If no IV access, administer 1 mg glucagon IM
May repeat glucagon x1

Call covering physician

For glucose% 60-70 mg/dL, but patient is NOT No treatment; Recheck glucose in 30 min. if more
symptomatic than 30 min. until next meal

For glucose 60-70 mg/dL, patient is symptomatic Give 15 gm of carbohydrates. Choose one of the
but alert following:

* 4 o0z.of any juice by mouth

* 15 gm of glucose gel

* 3 glucose tablets

For glucose 45-59 mg/dL, patient is alert Give 20 gm of carbohydrates. Choose one of the
following:

* 6 o0z.of any juice by mouth

* 20 gm of glucose gel

* 4 glucose tablets
If nothing by mouth, give 1/2 amp of D50 IV

For glucose less than 45 mg/dL, patient is alert Give 30 gm of carbohydrates. Choose one of the
following:

* 8 oz.of any juice by mouth

* 30 gm of glucose gel

* 6 glucose tablets
If nothing by mouth, give 1/2 amp of D50 IV

Adapted from Hennepin County Medical Center, Minneapolis, MN

Recheck blood glucose every 15 minutes and repeat until blood glucose is greater than 60 mg/dL without symp-
toms, or blood glucose is greater than 70 mg/dL if symptoms persist. Once the patient is stable, recheck glucose
after 60 minutes.
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Appendix F — ICSI Shared Decision-Making Model

The technical aspects of Shared Decision-Making are widely discussed and understood.

e Decisional conflict occurs when a patient is presented with options where no single option satis-
fies all the patient’s objectives, where there is an inherent difficulty in making a decision, or where
external influencers act to make the choice more difficult.

e Decision support clarifies the decision that needs to be made, clarifies the patient’s values and pref-
erences, provides facts and probabilities, guides the deliberation and communication and monitors
the progress.

e Decision aids are evidence-based tools that outline the benefits, harms, probabilities and scientific
uncertainties of specific health care options available to the patient.

However, before decision support and decision aids can be most advantageously utilized, a Collaborative
Conversation™ should be undertaken between the provider and the patient to provide a supportive frame-
work for Shared Decision-Making.

Collaborative Conversation™

A collaborative approach toward decision-making is a fundamental tenet of Shared Decision-Making
(SDM). The Collaborative Conversation™ is an inter-professional approach that nurtures relationships,
enhances patients’ knowledge, skills and confidence as vital participants in their health, and encourages
them to manage their health care.

Within a Collaborative Conversation™ , the perspective is that both the patient and the provider play key
roles in the decision-making process. The patient knows which course of action is most consistent with his/
her values and preferences, and the provider contributes knowledge of medical evidence and best practices.
Use of Collaborative Conversation™ elements and tools is even more necessary to support patient, care
provider and team relationships when patients and families are dealing with high stakes or highly charged
issues, such as diagnosis of a life-limiting illness.

The overall framework for the Collaborative Conversation™ approach is to create an environment in which
the patient, family and care team work collaboratively to reach and carry out a decision that is consistent with
the patient’s values and preferences. A rote script or a completed form or checklist does not constitute this
approach. Rather it is a set of skills employed appropriately for the specific situation. These skills need to be
used artfully to address all aspects involved in making a decision: cognitive, affective, social and spiritual.

Key communication skills help build the Collaborative Conversation™ approach. These skills include
many elements, but in this appendix only the questioning skills will be described. (For complete instruction,
see O’Connor, Jacobsen “Decisional Conflict: Supporting People Experiencing Uncertainty about Options
Affecting Their Health” [2007], and Bunn H, O’Connor AM, Jacobsen MJ “Analyzing decision support
and related communication” [1998, 2003].)

1. Listening skills:

Encourage patient to talk by providing prompts to continue such as “go on, and then?, uh huh,” or by
repeating the last thing a person said, “It’s confusing.”

Paraphrase content of messages shared by patient to promote exploration, clarify content and to
communicate that the person’s unique perspective has been heard. The provider should use his/her own
words rather than just parroting what he/she heard.

Return to Table of Contents

www.icsi.org

Institute for Clinical Systems Improvement 130



Appendix F — Diagnosis and Management of Type 2 Diabetes Mellitus in Adults
ICSI Shared Decision-Making Model Fifteenth Edition/April 2012

Reflection of feelings usually can be done effectively once trust has been established. Until the provider
feels that trust has been established, short reflections at the same level of intensity expressed by the
patient without omitting any of the message’s meaning are appropriate. Reflection in this manner
communicates that the provider understands the patient’s feelings and may work as a catalyst for further
problem solving. For example, the provider identifies what the person is feeling and responds back in
his/her own words like this: “So, you’re unsure which choice is the best for you.”

Summarize the person’s key comments and reflect them back to the patient. The provider should
condense several key comments made by the patient and provide a summary of the situation. This assists
the patient in gaining a broader understanding of the situations rather than getting mired down in the
details. The most effective times to do this are midway through and at the end of the conversation. An
example of this is, “You and your family have read the information together, discussed the pros and
cons, but are having a hard time making a decision because of the risks.”

Perception checks ensure that the provider accurately understands a patient or family member, and
may be used as a summary or reflection. They are used to verify that the provider is interpreting the
message correctly. The provider can say “So you are saying that you're not ready to make a decision
at this time. Am I understanding you correctly?”

2. Questioning Skills

Open and closed questions are both used, with the emphasis on open questions. Open questions ask
for clarification or elaboration and cannot have a yes or no answer. An example would be “What else
would influence you to choose this?” Closed questions are appropriate if specific information is required
such as “Does your daughter support your decision?”

Other skills such as summarizing, paraphrasing and reflection of feeling can be used in the questioning
process so that the patient doesn’t feel pressured by questions.

Verbal tracking, referring back to a topic the patient mentioned earlier, is an important foundational
skill (Ivey & Bradford-Ivey). An example of this is the provider saying, “You mentioned earlier...”

3. Information-Giving Skills

Providing information and providing feedback are two methods of information giving. The distinction
between providing information and giving advice is important. Information giving allows a provider to
supplement the patient’s knowledge and helps to keep the conversation patient centered. Giving advice,
on the other hand, takes the attention away from the patient’s unique goals and values, and places it on
those of the provider.

Providing information can be sharing facts or responding to questions. An example is ”If we look at the
evidence, the risk is...” Providing feedback gives the patient the provider’s view of the patient’s reaction.
For instance, the provider can say, “You seem to understand the facts and value your daughter’s advice.”

Additional Communication Components
Other elements that can impact the effectiveness of a Collaborative Conversation™ include:
e Eye contact
e Body language consistent with message
e Respect
*  Empathy
e Partnerships

Return to Table of Contents www.icsi.org

Institute for Clinical Systems Improvement 131



Appendix F — Diagnosis and Management of Type 2 Diabetes Mellitus in Adults
Fifteenth Edition/April 2012

ICSI Shared Decision-Making Model

Self-examination by the provider involved in the Collaborative Conversation™ can be instructive. Some

questions to ask oneself include:

e Do I have a clear understanding of the likely outcomes?

e Do fully understand the patient’s values?

e Have I framed the options in comprehensible ways?

e Have I helped the decision-makers recognize that preferences may change over time?

* AmlIwilling and able to assist the patient in reaching a decision based on his/her values, even when
his/her values and ultimate decision may differ from my values and decisions in similar circum-

stances?

When to Initiate a Collaborative Conversation™

A Collaborative Conversation™ can support decisions that vary widely in complexity. It can range from a
straightforward discussion concerning routine immunizations to the morass of navigating care for a life-
limiting illness. Table 1 represents one health care event. This event can be simple like a 12 year-old coming
to the clinic for routine immunizations, or something much more complex like an individual receiving a
diagnosis of congestive heart failure. In either case, the event is the catalyst that starts the process represented
in this table. There are cues for providers and patient needs that exert influence on this process. They are
described below. The heart of the process is the Collaborative Conversation™. The time the patient spends
within this health care event will vary according to the decision complexity and the patient’s readiness to

make a decision.

Life Goal | Diagnosis/ | Changeor | Change or
: Decline in Lack of
Changes Progmosis | yealthStatus |  Support

Change in
Evidence

Provider/
Caregiver
Contact

Care Team Collaborative Conversation™ Map

Enter
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( Preparing| ’ Bullch a ’

Care Team Cues

System 7 ! ;
/ " Reassess

Exploring

Opuons

)

Making a
Dec151on

Patient Collaborative Conversation™ Map

Patient & Family Needs

Support & Ad\éaé:;céed Consideration
Information Planning of Values

Trust

Care
Coordination

Responsive
Care
System

ICSI

Regardless of the decision complexity there are cues applicable to all situations that indicate an opportune
time for a Collaborative Conversation™. These cues can occur singularly or in conjunction with other cues.
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Cues for the Care Team to Initiate a Collaborative Conversation™

Life goal changes: Patient’s priorities change related to things the patient values such as activities,
relationships, possessions, goals and hopes, or things that contribute to the patient’s emotional and
spiritual well-being.

Diagnosis/prognosis changes: Additional diagnoses, improved or worsening prognosis.

Change or decline in health status: Improving or worsening symptoms, change in performance
status or psychological distress.

Change or lack of support: Increase or decrease in caregiver support, change in caregiver, or
caregiver status, change in financial standing, difference between patient and family wishes.

Change in medical evidence or interpretation of medical evidence: Providers can clarify the
change and help the patient understand its impact.

Provider/caregiver contact: Each contact between the provider/caregiver and the patient presents
an opportunity to reaffirm with the patient that his/her care plan and the care the patient is receiving
are consistent with his/her values.

Patients and families have a role to play as decision-making partners, as well. The needs and influencers
brought to the process by patients and families impact the decision-making process. These are described

below.

Patient and Family Needs within a Collaborative Conversation™

Request for support and information: Decisional conflict is indicated by, among other things,
the patient verbalizing uncertainty or concern about undesired outcomes, expressing concern about
choice consistency with personal values and/or exhibiting behavior such as wavering, delay, preoc-
cupation, distress or tension. Generational and cultural influencers may act to inhibit the patient from
actively participating in care discussions, often patients need to be given “permission” to participate
as partners in making decisions about his/her care.

Support resources may include health care professionals, family, friends, support groups, clergy and
social workers. When the patient expresses a need for information regarding options and his/her
potential outcomes, the patient should understand the key facts about options, risks and benefits,
and have realistic expectations. The method and pace with which this information is provided to
the patient should be appropriate for the patient’s capacity at that moment.

Advance Care Planning: With the diagnosis of a life-limiting illness, conversations around advance
care planning open up. This is an opportune time to expand the scope of the conversation to other
types of decisions that will need to be made as a consequence of the diagnosis.

Consideration of Values: The personal importance a patient assigns potential outcomes must
be respected. If the patient is unclear how to prioritize the preferences, value clarification can be
achieved through a Collaborative Conversation™ and by the use of decision aids that detail the
benefits and harms of potential outcomes in terms the patient can understand.

Trust: The patient must feel confident that his/her preferences will be communicated and respected
by all caregivers.

Care Coordination: Should the patient require care coordination, this is an opportune time to
discuss the other types of care-related decisions that need to be made. These decisions will most
likely need to be revisited often. Furthermore, the care delivery system must be able to provide
coordinated care throughout the continuum of care.
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* Responsive Care System: The care system needs to support the components of patient- and family-
centered care so the patient’s values and preferences are incorporated into the care he/she receives
throughout the care continuum.

The Collaborative Conversation™ Map is the heart of this process. The Collaborative Conversation™ Map
can be used as a stand-alone tool that is equally applicable to providers and patients as shown in Table 2.
Providers use the map as a clinical workflow. It helps get the Shared Decision-Making process initiated and
provides navigation for the process. Care teams can used the Collaborative Conversation™ to document
team best practices and to formalize a common lexicon. Organizations can build fields from the Collabora-
tive Conversation™ Map in electronic medical records to encourage process normalization. Patients use the
map to prepare for decision-making, to help guide them through the process and to share critical information
with their loved ones.

COLLABORATIVE CONVERSATION™ MAP

BUILDING /
\ % EXPLORING [ Makineg A
PREPARING | OPTIONS

PARTNERSHIP | DECISION

REASSESS

Copyright © 2010 by ICS1 All Rights Reserved I@I

Evaluating the Decision Quality

Adapted from O’Connor, Jacobsen “Decisional Conflict: Supporting People Experiencing Uncertainty about
Options Affecting Their Health” [2007].

When the patient and family understand the key facts about the condition and his/her options, a good deci-
sion can be made. Additionally, the patient should have realistic expectations about the probable benefits
and harms. A good indicator of the decision quality is whether or not the patient follows through with his/
her chosen option. There may be implications of the decision on patient’s emotional state such as regret or
blame, and there may be utilization consequences.

Decision quality can be determined by the extent to which the patient’s chosen option best matches his/her
values and preferences as revealed through the Collaborative Conversation™ process.

Support for this project was provided in part by a grant from the Robert Wood Johnson Foundation.
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ICSI Document Development and Revision Process

Overview

Since 1993, the Institute for Clinical Systems Improvement (ICSI) has developed more than 60 evidence-based
health care documents that support best practices for the prevention, diagnosis, treatment or management of a
given symptom, disease or condition for patients.

Audience and Intended Use

The information contained in this ICSI Health Care Guideline is intended primarily for health professionals and
other expert audiences.

This ICSI Health Care Guideline should not be construed as medical advice or medical opinion related to any
specific facts or circumstances. Patients and families are urged to consult a health care professional regarding their
own situation and any specific medical questions they may have. In addition, they should seek assistance from a
health care professional in interpreting this ICSI Health Care Guideline and applying it in their individual case.

This ICSI Health Care Guideline is designed to assist clinicians by providing an analytical framework for the
evaluation and treatment of patients, and is not intended either to replace a clinician's judgment or to establish a
protocol for all patients with a particular condition.

Document Development and Revision Process

The development process is based on a number of long-proven approaches and is continually being revised
based on changing community standards. The ICSI staff, in consultation with the work group and a medical
librarian, conduct a literature search to identify systematic reviews, randomized clinical trials, meta-analysis,
other guidelines, regulatory statements and other pertinent literature. This literature is evaluated based on the
GRADE methodology by work group members. When needed, an outside methodologist is consulted.

The work group uses this information to develop or revise clinical flows and algorithms, write recommendations,
and identify gaps in the literature. The work group gives consideration to the importance of many issues as they
develop the guideline. These considerations include the systems of care in our community and how resources
vary, the balance between benefits and harms of interventions, patient and community values, the autonomy of
clinicians and patients and more. All decisions made by the work group are done using a consensus process.

ICSI's medical group members and sponsors review each guideline as part of the revision process. They provide
comment on the scientific content, recommendations, implementation strategies and barriers to implementation.
This feedback is used by and responded to by the work group as part of their revision work. Final review and
approval of the guideline is done by ICSI's Committee on Evidence-Based Practice. This committee is made up
of practicing clinicians and nurses, drawn from ICSI member medical groups.

Implementation Recommendations and Measures

These are provided to assist medical groups and others to implement the recommendations in the guidelines.
Where possible, implementation strategies are included which have been formally evaluated and tested. Measures
are included which may be used for quality improvement as well as for outcome reporting. When available,
regulatory or publicly reported measures are included.

Document Revision Cycle

Scientific documents are revised every 12-24 months as indicated by changes in clinical practice and litera-
ture. Each ICSI staff monitors major peer-reviewed journals every month for the guidelines for which they are
responsible. Work group members are also asked to provide any pertinent literature through check-ins with the
work group mid-cycle and annually to determine if there have been changes in the evidence significant enough
to warrant document revision earlier than scheduled. This process complements the exhaustive literature search
that is done on the subject prior to development of the first version of a guideline.
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