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Objectives
At the end of the session, participants will be able to:
1. Develop a systematic approach to pharmacotherapy and selection of
individualized treatment regimens
2. Discuss consequences of hypoglycemia and develop strategies to minimizing risk,
especially in older adults
3. Understand the role of second generation basal insulins and non-insulin injectable
agents in managing glycemia
4. Be familiar with therapeutic agents that may improve cardiovascular outcomes
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Scope of Diabetes Mellitus in the US

5

Classification of Diabetes
1.

Type 1 diabetes
• β-cell destruction

2.

Type 2 diabetes
• Progressive insulin secretory defect

3.

Gestational Diabetes Mellitus (GDM)

4.

Other specific types of diabetes due to other causes:
Monogenic diabetes syndromes (e.g. MODY)
Diseases of the exocrine pancreas, e.g., cystic fibrosis
Drug- or chemical-induced diabetes (steroid use, HIV treatment or
post organ transplantation)
Cystic fibrosis related DM

•
•
•
•

Classification and Diagnosis of Diabetes:
Standards of Medical Care in Diabetes - 2020. Diabetes Care 2020;43(Suppl. 1):S1-S2
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Spectrum of glucose homeostasis and diabetes
mellitus

Date of download: 9/13/2016

Copyright © 2016 McGraw-Hill Education. All rights reserved.

Standards of Medical
Care in Diabetes 2020
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Care Delivery Systems
• 33-49% of patients still do not meet

targets for A1C, blood pressure, or lipids.
• Only14% of patients meet targets for all

A1C, BP, lipids, and nonsmoking status.

Patient
Vulnerabi
lities

Practice
gaps

• Progress in CVD risk factor control is

slowing.
• Substantial system-level improvements

are needed.
• Delivery system is fragmented, lacks

clinical information capabilities, duplicates
services & is poorly designed.
• Improved self-management and better

community resources and policies
Improving Care and Promoting Health in Population:
Standards of Medical Care in Diabetes - 2018. Diabetes Care 2020;43(Suppl. 1):S1-S2

Medication
management

Systems of
care
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Differences in Persons with Diabetes
▪ Heterogeneous population
•
•
•
•
•

Clinically
Functionally
Cognition
Socio-economically
Site of care (community, AL, SNF)

▪ Multiple comorbidities
▪ Goals of treatment
•
•
•
•

Reduce complications
Life expectancy (in elderly)
Patient values and preferences
Risk of disease and complications vs. risk of treatment
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Common Comorbidities
•

Autoimmune Diseases
(T1D)

•

Cancer

•

Cognitive Impairment/
Dementia

•

Fatty Liver Disease

•

Pancreatitis

•

Fractures

•

Hearing Impairment

•

HIV

•

Low Testosterone (Men)

•

Obstructive Sleep Apnea

•

Periodontal Disease

•

Psychosocial/Emotional
Disorders

Comprehensive Medical Evaluation and Assessment of Comorbidities:
Standards of Medical Care in Diabetes - 2018. Diabetes Care 2020;43(Suppl. 1):S1-S2

COMPREHENSIVE MEDICAL EVALUATION AND ASSESSMENT OF COMORBIDITIES

Comprehensive Medical Evaluation and Assessment of Comorbidities:
Standards of Medical Care in Diabetes - 2020. Diabetes Care 2020;43(Suppl. 1):S37-S47

GLYCEMIC TARGETS

Glycemic Targets:
Standards of Medical Care in Diabetes - 2020. Diabetes Care 2020;43(Suppl. 1): S66-S76

GLYCEMIC TARGETS

Glycemic Targets:
Standards of Medical Care in Diabetes - 2020. Diabetes Care 2020;43(Suppl. 1): S66-S76
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HYPOGLYCEMIA

GLYCEMIC TARGETS

Glycemic Targets:
Standards of Medical Care in Diabetes - 2020. Diabetes Care 2020;43(Suppl. 1): S66-S76
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Risk Factors For Severe Hypoglycemia
•
•
•
•
•
•
•
•
•
•
•
•
•

Age
Unawareness of, or previous severe hypoglycemia
High doses of insulin, sulfonylureas, meglitinides
Polypharmacy- Quinolones, ACEI, ARB, non-selective beta
blockers
“Tight control” of diabetes
Fasting, erratic meal consumption
Improper timing of insulin or wrong type
Frequent use of sliding-scale insulin
Chronic liver, renal or cardiovascular disease, alcohol
Gastroparesis
Increased insulin sensitivity (weight loss, increased activity)
Endocrine deficiency (thyroid, adrenal, or pituitary)
Physical or intellectual disability

Chelliah. Drugs aging 2004:21
AMDA, Clinical Practice Guideline. Columbia, MD: 2015
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Impact of Hypoglycemia in the Elderly
• Hypoglycemia can worsen neuropathic pain
• Likelihood of falls can increase
• Cognitive impairment increases the likelihood of hypoglycemia
• But hypoglycemia can worsen cognitive impairment

• Increase in cardiovascular events, hospitalization and total mortality; (HR 2.48

[1.41–4.38]) whether clincially mild or severe hypoglycemia Pai-Feng Hsu et al. Diabetes Care 2013
Apr; 36(4): 894-900
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Treatment of Hypoglycemia–Rule of 15
• Give 15 g of glucose or carbohydrate, equivalent to
– ½ cup juice, or soda
– ½ cup apple sauce
_1 tablespoon sugar or honey
– 1 cup milk
– 1 tube glucose gel
– 3-4 glucose tablets, 3 marshmallows
• Wait 15 minutes
• Recheck blood glucose. If still below the target, give another 15 g of

glucose or carbohydrate
• Assess for possible cause of hypoglycemia and document

• Patients who are unconscious may be treated with IM or SC glucagon (1 mg

or 1 unit), or intravenous 50% dextrose (usually 50 mL, although a lesser
volume may be used)

American Medical Directors Association. Diabetes Management in the Long Term Care Setting: Clinical Practice Guideline.
Columbia, MD: AMDA 2015
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Hypoglycemia: Recommendations
• Individuals at risk for hypoglycemia should be asked about symptomatic and

asymptomatic hypoglycemia at each encounter. C
• Glucose (15–20 g) is the preferred treatment for the conscious individual with

blood glucose <70 mg/dL, although any form of carbohydrate that contains
glucose may be used.
• Fifteen minutes after treatment, if SMBG shows continued hypoglycemia, the

treatment should be repeated.
• Once SMBG returns to normal, the individual should consume a meal or snack

to prevent recurrence of hypoglycemia. E

Glycemic Targets:
Standards of Medical Care in Diabetes - 2018. Diabetes Care 2018; 41 (Suppl. 1): S55-S64
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Hypoglycemia: Recommendations (2)
• Glucagon should be prescribed for all individuals at

increased risk of clinically significant hypoglycemia, defined
as blood glucose < 54 mg/dL, so it is available if needed.
• Caregivers, school personnel, or family members of these
individuals should know where it is and when and how to
administer it.
• Glucagon administration is not limited to health care
professionals. E
• Hypoglycemia unawareness or one or more episodes of

severe hypoglycemia should trigger reevaluation of the
treatment regimen. E
Glycemic Targets:
Standards of Medical Care in Diabetes - 2018. Diabetes Care 2018; 41 (Suppl. 1): S55-S64
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Hypoglycemia: Recommendations (3)
• Insulin-treated patients with hypoglycemia unawareness

or an episode of clinically significant hypoglycemia should
be advised to raise their glycemic targets to strictly avoid
hypoglycemia for at least several weeks in order to
partially reverse hypoglycemia unawareness and reduce
risk of future episodes. A
• Ongoing assessment of cognitive function is suggested

with increased vigilance for hypoglycemia by the
clinician, patient, and caregivers if low cognition or
declining cognition is found. B

Glycemic Targets:
Standards of Medical Care in Diabetes - 2018. Diabetes Care 2018; 41 (Suppl. 1): S55-S64
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CHALLENGES OF MANAGING
DIABETES IN OLDER ADULTS
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Comprehensive approach for management of diabetes
in older adults

Valencia W, FlorezH. Diabetes Obesity & Metabolism 2014
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Age related
factors

Staff
and
Practitioner

•
•
•
•

Altered glucose metabolism
Decline in renal function
Changes in hepatic drug metabolism
Functional limitations
• impaired mobility
• impaired hand dexterity
• vision impairment

•
•
•
•
•

Knowledge variance
Lack of team communication
Failure to review glucose logs
Failure to individualize care (A1C, BP, lipids)
Failure of timely and stepwise advances OR
streamlining of therapy

Pandya N, 2014
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Health and
Psychological
Factors

Socioeconomic
Factors

• Cognitive impairment or
dementia
• Depression and/ or
anxiety
• Multiple comorbidities
• Polypharmacy
• Variable food intake

• Limited social support
• Difficulty in access to healthy food
• Difficulties in access to care
• Health insurance issues
• Limited income
• Prescription expense
• Differing care settings
• Clinical capacity of healthcare professional
in ALF or group home settings
• Transitions of care
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A Framework for Considering Treatment Goals for
Glycemia in Older Adults with Diabetes
Pt
characteristics/
heath status

Rationale

Reasonable
A1C goal

Fasting or Bedtime
preglucose
prandial
mg/dL
glucose
mg/dL

Healthy *

Longer remaining life
expectancy

< 7.5 %

90-130

90-150

Complex/interme
diate **

Intermediate
remaining life
expectancy High
treatment burden,
hypoglycemia, falls

<8.0 %

90-150

100-180

Very
complex/poor
health ***

Limited remaining life <8.5 %
expectancy makes
benefit uncertain

100-180

110-220

*Few coexisting chronic illnesses, intact cognitive and functional ststus
** Multiple coexisting chronic illnesses, or 2+ IADL impairments, mild to mod cognitive impairment
*** LTC or end-stage chronic illnesses, mod to severe cognitive impairments, 2+ ADL dependencies
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2019 Beers Criteria;Endocrine
American Geriatrics Society 2019 Beers Criteria Update Expert Panel

Therapeutic
category

Rationale

Recommendati
on

Quality of
evidence

Strength

Insulin, sliding
scale

Higher risk of
hypoglycemia
without
improvement in
hyperglycemia
regardless of care
setting; in the
absence of basal
basal insulin

Avoid

Moderate

Strong

Glyburide

Higher risk of severe
prolonged
hypoglycemia in
older adults
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Framework for considering diabetes management goals in
LTC and SNF Diabetes Care 2016 Feb; 39
Special
considerations

Rationale

A1C

Fasting and
Premeal
blood glucose
targets

Glucose
Monitoring

Communitydwelling
patients at
SNF for
rehab

- Rehab Potential Need optimal
- Goal to
glycemic control
discharge home
after acute
illness

- Avoid relying 100-200 mg/dL
on A1C due to
acute illness
- Follow
current blood
glucose trends

Monitoring
frequency
based on
complexity of
regimen

Patients
residing in
LTC

- Limited life
expectancy
- Frequent health
changes impact
blood glucose

- <8.5%
100-200 mg/dL
- Use caution
interpreting
A1C

Monitoring
frequency
based on
complexity of
regimen and
risk of
hypoglycemia

- Limited
benefits of
intensive
glycemic
control
- Focus on
QOL

Patients at
end of life

- Avoid invasive
- No benefit of
- No role of
Avoid
Monitoring
diagnostic /
glycemic control A1C
symptomatic
periodically
therapeutic
except avoiding
hyperglycemia
only to avoid
procedures with
symptomatic
symptomatic
Munshi N, et al.little
Management
of
Diabetes
in
Long-term
Care
and
Skilled
Nursing
Facilities:
A
Position
Statement
of the
benefit
hyperglycemia
hyperglycemia
American Diabetes Association. Diabetes Care 2016 Feb; 39
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Glucose Monitoring: Recommendations
• Most patients using intensive insulin regimens (multiple-

dose insulin or insulin pump therapy) should perform
SMBG: B
• Prior to meals and snacks
• At bedtime
• Occasionally postprandially
• Prior to exercise
• When they suspect low blood glucose
• After treating low blood glucose until they are normoglycemic

• Prior to critical tasks such as driving

Glycemic Targets:
Standards of Medical Care in Diabetes – Diabetes Care 2020;43(Suppl. 1):S1-S2

DIABETES TECHNOLOGY

Self-monitoring of Blood Glucose (continued)
Although self-monitoring of blood glucose in patients on noninsulin therapies
has not shown clinically significant reductions in A1C, it may be helpful when
altering diet, physical activity, and/or medications(particularly medications that
can cause hypoglycemia) in conjunction with
a treatment adjustment
program. E

When prescribing self-monitoring of blood glucose, ensure that patients receive
ongoing instruction and regular evaluation of technique, results, and their ability
to use data from self-monitoring of blood glucose to adjust therapy. E

DIABETES TECHNOLOGY

Diabetes Technology:
Standards of Medical Care in Diabetes - 2020. Diabetes Care 2020;43(Suppl. 1):S77-S88
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What’s in a number?
Interpretation of A1C
A1c may be increased by
•
•
•
•

Hypothyroidism
Splenectomy
Aplastic anemia
Iron deficiency (>5.5% but not
over 6.5%)

A1C may be decreased by
• Anemia
• Blood loss, transfusions
• Abnormal Hb (spurious)
• Hemodialysis and Hct <30%
• Liver disease
• Race (caucasian)
• Pregnancy 2nd and 3rd

trimester
• Epo therapy
C. Kim et al. Diabetes Care April 2010 vol. 33
PeacocK et al. Kidney International (2008) 73
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★ Important Caveat ★
It is more important to address persistently abnormal trends in blood
glucose values rather than attempting to adjust the treatment regimen in
response to a few isolated abnormal values, or by following the A1C
alone!
• Review the glucose log
• Query the glucometer

• Perform A1C twice a year if goals met
• A1C quarterly if goals not met, or therapy changes
• POC A1C testing for more timely treatment changes
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PHARMACOLOGIC THERAPY FOR
T2DM;
RECOMMENDATIONS
ADA 2018 Standards of Medical care
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Case 1: Poor Control on Two Oral Agents
• 49-yr old woman with a 6-yr history of T2 DM
• DOES NOT HAVE HEALTH INSURANCE

• Sedentary lifestyle and poor diet with lack of fresh foods
• PMH: HTN, hyperlipidemia, depression, fatty liver
• Medications: metformin 1000mg BID, glipizide 10 mg QD,

sertraline 50 mg QD
• Exam: Obese. BMI 36.9 kg/m2. 132/80. Acanthosis
nigricans. No thyromegaly. Unkempt feet, no neuropathy
• Labs: A1C 8.9% Trig 220 md/dL, LDL 90 mg/dL, UMA/cr 9
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Treatment Options for RV
Intervention

Advantage

Disadvantage

Add GLP-1 receptor
agonist

Weight loss
No hypoglycemia

High cost

Add DPP4 inhibitor

Few SE

Low efficacy, high cost

Add SGLT2 inhibitor

Weight loss

UTI, genital fungal
infection?
Diuretic effect

Continue
sulphonyurea?

Low cost

Weight gain
Hypoglycemia
Low durability?

Add basal insulin

Universally effective
Unlimited efficacy

Variable cost
Weight gain
Hypoglycemia
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Case 1: RH Follow-up
• Once weekly semaglutide was given (0.5mg)
• A1C after 6 mth was 7.6%

• Glipizide was discontinued after a couple of
•
•
•
•

episodes of hypoglycemia
Over the next 12 mth, follow-up was erratic
A1C after 18 mth rose to 8.2% on metformin and
semaglutide
Basal insulin (glargine) was started and
semaglutide discontinued
Current dose of basal insulin has been increased
to 38 U/d and follow-up remains poor

PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

Pharmacologic Therapy for Type 2 Diabetes
Metformin is the preferred initial pharmacologic agent for the treatment of
type 2 diabetes. A

Once initiated, metformin should be continued as long as it is tolerated and
not contraindicated; other agents, including insulin, should be added to
metformin. A
Early combination therapy can be considered in some patients at treatment
initiation to extend the time to treatment failure. A
The early introduction of insulin should be considered if there is evidence of
ongoing catabolism (weight loss), if symptoms of hyperglycemia are present,
or when A1C levels (>10% [86 mmol/mol]) or blood glucose levels (≥300
mg/dL [16.7 mmol/L]) are very high. E

PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

Pharmacologic Therapy for Type 2 Diabetes
(continued)
A patient-centered approach should be used to guide the choice of
pharmacologic agents. Considerations include cardiovascular comorbidities,
hypoglycemia risk, impact on weight, cost, risk for side effects, and patient
preferences E
Among patients with type 2 diabetes who have established atherosclerotic
cardiovascular disease or indicators of high risk, established kidney disease,
or heart failure, an SGLT2 inhibitor or GLP-1 receptor agonist with
demonstrated cardiovascular disease benefit is recommended as part of
the glucose-lowering regimen independent of A1C and in consideration of
patient-specific factors A

PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

Pharmacologic Therapy for Type 2 Diabetes
(continued)
In patients with type 2 diabetes who need greater glucose lowering than
can be obtained with oral agents, glucagon-like peptide 1 receptor agonists
are preferred to insulin when possible. B
Intensification of treatment for patients with type 2 diabetes not meeting
treatment goals should not be delayed. B
The medication regimen and medication-taking behavior should be
reevaluated at regular intervals (every 3–6 months) and adjusted as needed
to incorporate specific factors that impact choice of treatment E

PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

Glucoselowering
Medication
in Type 2
Diabetes:
Overall
Approach

Pharmacologic
Approaches to
Glycemic
Management:
Standards of Medical
Care in Diabetes 2020. Diabetes Care
2020;43(Suppl.
1):S98-S110

PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

Intensifying to injectable therapies (1 of 2)

Pharmacologic Approaches to Glycemic Management:
Standards of Medical Care in Diabetes - 2020. Diabetes Care 2020;43(Suppl. 1):S98-S110

PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

Intensifying to injectable therapies (2 of 2)

Pharmacologic
Approaches to
Glycemic
Management:
Standards of Medical
Care in Diabetes 2020. Diabetes Care
2020;43(Suppl.
1):S98-S110
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THE ROLE OF SECOND GENERATION BASAL INSULINS AND
NON-INSULIN INJECTABLE AGENTS IN MANAGING
GLYCEMIA
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Case 2- Hyperglycemia despite basal
and prandial insulin
• 75 y old man with a 10 y history of T2 DM
• Low income, poor food choices and heavy alcohol use
• PMH: COPD, mild neuropathy, hyperlipidemia, PTSD
• MEDS:
• Metformin 2000 mg/d
• Insulin glargine 78 U/d, insulin Apidra 8 U with meals
• Additional Apidra with meals (Correction Scale)-IMPROVISES!
• Atorvastatin, ASA, lisinopril,

• ASSESSMENT:
• Thin, BMI 24 kg/m2, poor dentition,
• NSR, no signs of HF, reduced pulses,
• A1C 9% (EAG 212), GFR 39 mL/min/1.73m2

Case 2- Blood glucose values (mg/dl) over 5 days (ac
and hs)
Breakfast

Lunch

Dinner

Bedtime

163

189

268

139

180

138

251

160

102

240

307

228

159

229

313

121

200

139

243

248

Glargine held
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What is the appropriate next step?
A. Increase the dose of insulin glargine to 82 U/d
B. Increase the dose of insulin Apidra at all meals
C. Intensify the regular insulin correction scale
D. Get an endocrinology consultation

E. Discontinue glargine and start glargine 300U/mL

(Toujeo) 78 U/d
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What is the appropriate next step?
A.
B.
C.
D.
E.

Increase the dose of insulin glargine to 82 U/d
Increase the dose of insulin Apidra at all meals
Intensify the regular insulin correction scale
Get an endocrinology consultation
Discontinue glargine and start glargine 300 U/mL (TOUJEO)
78 U/d

(concentrated glargine, steady profile of release, will need about
15% dose increase)
Latest A1C is 7.8%
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Newer second-generation basal insulin analogs
• First-generation Gla-100 and insulin detemir have been in widespread usage
• Newer second generation basal insulin analogues now available with longer

durations of action
• Insulin Degludec (about 42h duration; daily to 3x/week?)
• Glargine 300U/mL (24-36h duration)

• Provide slow, continuous absorption into the circulation due to smaller

compact sc depots
• Clinical data in older individuals
with type 2 diabetes are limited
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Potential advantages of second-generation basal insulin
analogs
• Smaller volume of injection (in pre-filled pens)
• Reduced glucose variability
• Possibility of discontinuing low dose prandial insulin if consistent with

individual goals
• Less hypoglycemia
• Lower estimated rate of overall confirmed hypoglycemia and a 36% lower rate of nocturnal

confirmed hypoglycemia with IDeg compared with Gla-100 Sorli c et al. Drugs Aging 30:1009-1018, 2013
• In patients aged ≥65 years, hypoglycemia incidence was lower in those treated with Gla300 compared with Gla-100 (63.6% vs. 70.5%, respectively) Munshi MN. Endocr Pract 24:143-149,
2018
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Weekly GLP1 receptor agonists offer significant
advantages
• Exanetide ext release (BYDUREON) 2mg QW
• Albiglutide (TANZEUM) 30-50mg QW
• Liraglutide (VICTOZA) 0.6, 1.2, 1.8 mg QD
• Dulaglutide (TRULICITY) 0.75, 1.5 mg QW

• Semaglutide (OZEMPIC) 0.5, 1.0 mg QW
• Basal insulins and weekly GLP1 may even replace basal prandial insulin
• Liraglutide, dulaglutide, and semaglutide have favorable cardiovascular

outcome data (although not in PA-LTC)
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Insulin Therapy in T2DM
• The progressive nature of T2DM should be regularly and

objectively explained to T2DM patients.
• Avoid using insulin as a threat, describing it as a failure or

punishment.
• Give patients a self-titration algorithm.

Pharmacologic Approaches to Glycemic Treatment:
Standards of Medical Care in Diabetes - 2018. Diabetes Care 2020;43(Suppl. 1):S1-S2
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When To Use Insulin Acutely
• Marked hyperglycemia OR
• Significant weight loss OR
• Severe symptoms OR

• >2+ ketonuria OR
• Diabetic ketoacidosis, hyperosmolar state OR
• Severe intercurrent illness or surgery
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Types of Insulin and Insulin Analogs*
Brand Name

➔
➔

Onset

Peak

Duration

Intermediate-acting human
insulin
• Novolin® N (NPH)

2-4 hours

4-8 hours

10-18 hours

•

2-4 hours

4-8 hours

10-18 hours

Long-acting insulin
• Lantus® (insulin glargine)

1-2 hours

Minimal

Up to 24
hours

•

Levemir (insulin detemir)

1-2 hours

Minimal

Up to 24
hours

•

aToujeo

6 hours

No significant
peak

24-36 hours

•

bTresiba

1-4 hours

No significant
peak

About 42
hours

Humulin® N (NPH)

(insulin glargine)
300U/ml
(insulin degludec)
100U/ml, 200U/ml

*http://dlife.com/insulin-chart/

: data obtained from PIs and clinical studies
(Glargine 300U/ml): more gradual release, low vol, flat profile 1.5ml pen
, 0.2U/kg for T2DM
bTresiba (Degludec pens) dial160U max dose. Resume missed or delayed dose
(8h between 2 doses), flat stable profile
aToujeo
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Types of Insulin and Insulin Analogs*
Brand Name

Onset

Peak

Duration

Rapid-acting insulin analogs
• Apidra® (insulin glulisine)

Approx. 20
minutes

1-2 hours

3-6 hours

•

Humalog® (insulin lispro)

Approx. 15
minutes

1-2 hours

3-6 hours

•

NovoLog® (insulin aspart)

Approx. 15
minutes

1-2 hours

3-6 hours

Short-acting (regular human
insulin)
• Novolin®R

30-60 minutes

2-4 hours

6-10 hours

•

30-60 minutes

2-4 hours

6-10 hours

Humulin®R

*http://dlife.com/insulin-chart/

: data obtained from PIs and clinical studies

Drug names are the property of their respective owners.
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Injection of two shots of long-actinginsulin (NPH) and short-acting insulin
analogue (glulisine, lispro, insulin aspart [solid red line], or regular insulin
[green dashed line]).
Date of download: 9/13/2016

Copyright © 2016 McGraw-Hill Educatin. All rights reserved.
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Multiple-component insulin regimen consisting of long-acting insulin (glargine or
detemir) to provide basal insulin coverage and three shots of glulisine, lispro, or
insulin aspart to provide glycemic coverage for each meal.

Date of download: 9/13/2016

Copyright © 2016 McGraw-Hill Education. All rights reserved.
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Insulin administration by insulin infusion device is shown with the basal insulin and a
bolus injection at each meal. The basal insulin rate is decreased during the evening
and increased slightly prior to the patient awakening in the morning.
Date of download: 9/13/2016

Copyright © 2016 McGraw-Hill Education. All rights reserved.
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Suggestions for Adjusting Insulin Therapy
Based on Glucose Patterns
Average Blood Glucose

Basal

Rapid
Breakfast

Lunch

Supper

Fasting




LOW
HIGH*

Before Lunch
LOW



HIGH


Before Supper




LOW
HIGH**
Bedtime
LOW
HIGH

Basal insulin with rapid-acting insulin at each meal AMDA CPG 2015
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Sliding Scale Insulin
• No benefit vs Basal prandial regimen
• More likely to have variability in blood sugars
• Reactive rather than proactive management of diabetes

•
•

Rabbit 2 Diabetes Care. 2011 Feb; 34(2): 256–261.
Published online 2011 Jan 20. doi: 10.2337/dc10-1407
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Increased Glucose Excursions with
sliding Scale Insulin
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Strategies to Replace SSI

SSI is the Sole Mode of Insulin Treatment

If on SSI +/- oral
agent, calculate
average TDD of
insulin used over
past 5-7days

Give 50-75% of
TDD as basal
insulin (fixed time of
day)

Stop SSI

Increase or
decrease the
basal dose by
2-4 units until
the fasting
goal is
reached

Use noninsulin agents or fixed-dose mealtime insulin for postprandial
hyperglycemia (e.g. 4 U of rapid-acting with largest meal)
Consider giving basal insulin in the morning to impact postprandial
hyperglycemia and reduce risk of early-morning hypoglycemia.

OLDER ADULTS

Figure 12.1—
Algorithm to
simplify insulin
regimen for older
patients with type
2 diabetes.

Older Adults:
Standards of
Medical Care in
Diabetes - 2020.
Diabetes Care
2020;43(Suppl.
1):S152-S162
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STRATEGIES THAT MAY IMPROVE
CARDIOVASCULAR OUTCOMES

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

Cardiovascular Disease—Treatment
In patients with known ASCVD, consider ACE inhibitor or angiotensin
receptor blocker therapy to reduce the risk of cardiovascular events. B

In patients with prior myocardial infarction, b-blockers should be continued
for at least 2 years after the event. B
In patients with type 2 diabetes with stable heart failure, metformin may be
continued for glucose lowering if eGFR remains >30 mL/min but should be
avoided in unstable or hospitalized patients with heart failure. B
Among patients with type 2 diabetes who have established ASCVD or
established kidney disease, a SGLT2 inhibitor or GLP-1 receptor agonist with
demonstrated cardiovascular disease benefit is recommended as part of the
glucose-lowering regimen. A

CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

Cardiovascular Disease—Treatment (continued)
In patients with type 2 diabetes and established ASCVD, multiple ASCVD risk
factors, or diabetic kidney disease, a sodium–glucose cotransporter 2
inhibitor with demonstrated cardiovascular benefit is recommended to
reduce the risk of major adverse cardiovascular events and heart failure
hospitalization. A
In patients with type 2 diabetes and established ASCVD or multiple risk
factors for ASCVD, a glucagon-like peptide 1 receptor agonist with
demonstrated cardiovascular benefit is recommended to reduce the risk of
major adverse cardiovascular events. A
In patients with type 2 diabetes and established heart failure, a sodium–
glucose cotransporter 2 inhibitor may be considered to reduce risk of heart
failure hospitalization. C
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EMPA-REG OUTCOME: Hospitalization
for heart failure or CV death
HR 0.66
(95% CI 0.55, 0.79)
P<0.0001

Cumulative incidence function. CV, cardiovascular; HR, hazard ratio; CI, confidence interval.
Zinman B et al. N Engl J Med 2015, published on-line, 9-1-15, DOI:10.1056/NEJMoa1504720

34%
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Canagliflozin and CV and Renal Events (CANVAS):
NEJM June 2017

Integrated data from two trials
N=10,142, mean age 63.3
High CV risk
Canagliflozin vs. Placebo
Composite primary outcome occurred in
26.9 vs. 31.5 subjects per 1000 pt y
Decrease in hosp. for HF
No difference in non-fatal stroke or MI, or
death from CV causes
Increase in amputations
Improvement in composite renal outcomes
(5.5 vs. 9 subjects per 1000 pt y

B. Neal et al.
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Mitigating CV Risk in T2DM with Antidiabetic Drugs-a New Era
• Treatment with empagliflozin (an

SGLT2 inhibitor) and treatment
with liraglutide (a GLP-1 RA) both
significantly reduced the risk of
MACE, mortality from CV causes,
and mortality from any cause
compared with placebo
• The effects of treatment on
outcomes were out of proportion
to the small differences in glycemic
control levels, suggesting that the
effects observed were likely
unrelated to differences in the
glucose-lowering efficacy

LEADER trial (CV outcomes with
Liraglutide vs. placebo)
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Integration of recent Evidence of CV Outcomes Trails into
the Management of Diabetes; Standl et al, Lancet Diab and Endo, May 2017

Empagliflozin10mg and
25 mg vs. placebo

Liraglutide vs. placebo

Semiglutide vs.
placebo
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CREDENCE study with canagliflozin in CKD
• N=4400, mean: age 63, A1C 8.3%, eGFR 56, UACR 959

Perkovic et al. NEJM , June 2019
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CONTINUOUS GLUCOSE
MONITORING

DIABETES TECHNOLOGY

Continuous Glucose Monitoring Devices
When prescribing continuous glucose monitoring (CGM) devices, robust diabetes
education, training, and support are required for optimal CGM device
implementation and ongoing use. People using CGM devices need to have the ability
to perform self-monitoring of blood glucose in order to calibrate their monitor
and/or verify readings if discordant from their symptoms. E

When used properly, real-time continuous glucose monitors in conjunction with
insulin therapy are a useful tool to lower A1C levels and/or reduce hypoglycemia in
adults with type 1 diabetes who are not meeting glycemic targets, have
hypoglycemia unawareness, and/or have episodes of hypoglycemia. A

DIABETES TECHNOLOGY

Continuous Glucose Monitoring Devices
(continued)
When used properly, intermittently scanned continuous glucose monitors in
conjunction with insulin therapy are useful tools to lower A1C levels and/or reduce
hypoglycemia in adults with type 1 diabetes who are not meeting glycemic targets,
have hypoglycemia unawareness, and/or have episodes of hypoglycemia. C
When used properly, real-time and intermittently scanned continuous glucose
monitors in conjunction with insulin therapy are useful tools to
lower A1C
and/or reduce hypoglycemia in adults with type 2 diabetes who are not meeting
glycemic targets. B

DIABETES TECHNOLOGY

Diabetes Technology:
Standards of Medical Care in Diabetes - 2020. Diabetes Care 2020;43(Suppl. 1):S77-S88

Glycemic Targets:
Standards of Medical Care in Diabetes - 2020. Diabetes Care 2020;43(Suppl. 1):S66-S76
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OPTIMIZING INSULIN DELIVERY
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Injection Tools and Techniques: Angle
of Injection
b2016

recommendatio
n: short needle
(4-5 mm), 90
degrees

aFrid

a2010

recommendatio
n: long needle
(6-8 mm), 45
degrees

A, Kreugel G, Grassi G. New insulin delivery recommendations. Mayo Clin Proc.
2016;91(9):1231–1255.
bFrid A, Hirsch L, Gaspar R, et al. New injection recommendations for patients with diabetes. Diabetes
Metab. 2010;36(suppl 2):S3–S18.
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Risk of IM injection increases with needle length
•
•

Marked reduction in risk of IM
injection with decreasing needle
length at all common injection sites
Risk is clearly minimized by use of
5 mm needle (shortest currently
available in safety injection pen
devices) and the 4 mm needle

Shorter needles are particularly relevant
for LTC, approximately 20% of whom
have a BMI < 20 kg/m 2 - greater risk for
intramuscular injection.*

*Hirsch

L, Byron K, Gibney M. Intramuscular risk at insulin injection sites--measurement of the distance from skin to muscle and rationale for shorterlength needles for subcutaneous insulin therapy. Diabetes Technol Ther. 2014. 16(12):867-73
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Consequences of repeated insulin
injections into same areas:
Lipoatrophy and Lipohypertropy

Lipoatrophy

Lipohypertrophy

Mokta J, Mokta K, Panda P. Insulin lipodystrophy and lipohypertrophy. Indian J Endocrinol Metab
2013;17(4):773-774.
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Injection Site Rotation is Important!
Injections should be rotated through different
injection areas,
and different locations within an area.
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