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Individualizing Therapy for Type 2 Diabetes Mellitus to
Overcome Clinical Inertia: Clinical Case Vignettes

——

Learning Objectives

Identify the current guidelines and the latest evidence for
appropriate therapy in patients with type 2 diabetes mellitus

and with or without comorbidities.

Identify patient and provider barriers to overcoming clinical

inertia.

Devise interprofessional team-based strategies to maximize
patient engagement in developing a diabetes care plan and
achieving individualized treatment goals.

Apply and individualize the current treatment guidelines for
type 2 diabetes mellitus using patient vignettes.

ﬁ

Abbreviations

AACE=American Association of Clinical
Endocrinologists

ACCORD=Action to Control Cardiovascular Risk in
Diabetes trial

ACE=American College of Endocrinology
ACP=American College of Physicians
ADA=American Diabetes Association

ADVANCE=Action in Diabetes and Vascular Disease:

Preterax and Diamicron Modified Release
Controlled Evaluation trial

ASCVD=atherosclerotic cardiovascular disease
BMI=body mass index

BP=blood pressure

BUN=blood urea nitrogen

CHF=chronic heart failure

CV=cardiovascular

CVD=cardiovascular disease

DCCT=Diabetes Control and Complications Trial
DKA=diabetic ketoacidosis

eGFR=estimated glomerular filtration rate
GFR=glomerular filtration rate
Gl=gastrointestinal

HR=hazard ratio

PCP=primary care provider

SBP=systolic blood pressure

SCr=serum creatinine

T2DM=type 2 diabetes mellitus

UKPDS=United Kingdom Prospective Diabetes Study
UTI=urinary tract infection

VADT=Veterans Affairs Diabetes Trial

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.




Individualizing Therapy for Type 2 Diabetes Mellitus to
Overcome Clinical Inertia: Clinical Case Vignettes

——

Prevalence and Costs of Diabetes in the U.S.

¢ 30.3 million Americans have diabetes
e 84.1 million Americans have prediabetes
e Costs are $327 billion

Centers for Disease Control and Prevention. National diabetes statistics report, 2017.
www.diabetes.org/assets/pdfs/basics/cdc-statistics-report-2017.pdf.
American Diabetes Association. Diabetes Care. 2018; 41:917-28.

Medications for T2DM

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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Individualizing Therapy for Type 2 Diabetes Mellitus to
Overcome Clinical Inertia: Clinical Case Vignettes

Considerations with Common Noninsulin
Diabetes Medications

e Metformin
—  Cheap, initial for most, no hypoglycemia, positive long-term data, Gl and renal considerations, weight neutral/loss
¢ Sulfonylureas (SUs)
—  Cheap, potent, weight gain, hypoglycemia, renal considerations
e Thiazolidinediones (TZDs)
—  Weight gain, CHF, edema, no hypoglycemia
e Dipeptidyl peptidase (DPP)-4 inhibitors (gliptins)
—  Weight neutral, no hypoglycemia, renal considerations for some patients, CHF signal with saxagliptin and alogliptin

e Sodium glucose cotransporter (SGLT)-2 inhibitors
—  Potent, weight loss, no hypoglycemia, renal considerations, UTl/yeast infection risk, lower BP (watch for orthostasis),
positive CVD benefit with empagliflozin, canagliflozin, dapagliflozin (amputation risk with canagliflozin), DKA (can be
normoglycemic)
¢ Glucagon-like peptide (GLP)-1 agonists
— Injectable, potent, weight loss, pancreatitis risk, thyroid C-cell tumor risk, no hypoglycemia, positive CVD benefit with
liraglutide, semaglutide, abliglutide

Garber AJ et al. Endocr Pract. 2018; 24:91-120. American Diabetes Association. Diabetes Care. 2018; 41(Suppl 1):S73-S85.

Look at these meds
another way.....

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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——
A1C Lowering

e Most oral agents 0.5% - 0.8%
e |njectable GLP-1 agonists 0.5% - 1.5%

e A1C lowering with insulin limited only by
hypoglycemia

Garber AJ et al. Endocr Pract. 2018; 24:91-120.

" ) )
not necessarily head to head comparisons American Diabetes Association. Diabetes Care. 2018; 41(Suppl 1):5S73-S85.

Fasting Plasma Glucose vs.
Postprandial Plasma Glucose

* Medications primarily acting on fasting plasma glucose (FPG):
— Metformin
— Basal (long-acting) insulin
- TZDs
¢ Maedications primarily acting on postprandial (post-meal) glucose (PPG) :
— Sulfonylureas (both FPG and PPG)
— DPP-4 inhibitors
— GLP-1 agonists (both FPG and PPG)
— SGLT-2 inhibitors
— Bolus insulin (rapid-acting)
Both FPG and PPG must be treated for most patients to reach target

Garber Al et al. Endocr Pract. 2018; 24:91-120.
American Diabetes Association. Diabetes Care. 2018; 41(Suppl 1):5S73-S85.

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
5



Individualizing Therapy for Type 2 Diabetes Mellitus to
Overcome Clinical Inertia: Clinical Case Vignettes

——
Weight Favorable Agents

e SGLT-2 inhibitors
e GLP-1 agonists (probably the most favorable)
e Weight neutral or small reduction

— Metformin
— DPP-4 inhibitors (gliptins)

Garber AJ et al. Endocr Pract. 2018; 24:91-120.
American Diabetes Association. Diabetes Care. 2018; 41(Suppl 1):5S73-S85.

Avoid In Moderate to Severe Renal Disease
(GFR <30-60 mL/min/1.73 m?)

Metformin

GLP-1 agonists

SGLT-2 inhibitors

Sulfonylureas

DPP-4 inhibitors- some have renal dosing adjustments

Garber Al et al. Endocr Pract. 2018; 24:91-120.
American Diabetes Association. Diabetes Care. 2018; 41(Suppl 1):5S73-S85.

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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——
Risk For Hypoglycemia and Weight Gain

e Sulfonylureas

e |nsulin (lower risk with basal insulin than with shorter-acting
insulins)

e Start with lower dose
— Organ dysfunction
— Severe comorbidities
— Elderly

Garber AJ et al. Endocr Pract. 2018; 24:91-120.
American Diabetes Association. Diabetes Care. 2018; 41(Suppl 1):5S73-S85.

ﬁ
Older Adults

Avoid sulfonylureas
e Consider age-related renal disease
e Be mindful of polypharmacy

e Single daily injection of basal insulin may work for
many patients

Stringent glycemic control usually not needed

Garber Al et al. Endocr Pract. 2018; 24:91-120.
American Diabetes Association. Diabetes Care. 2018; 41(Suppl 1):5S73-S85.

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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——
Medication “Placement”

So...
How do we use these different medications
with different mechanisms?

Using These Medications for T2DM

e For most, metformin first
e Any other agent as second- or third-line therapy

e Consider combination therapy initially with higher A1C
(>7.5% AACE/ACE, >%9 ADA) especially with
symptoms-perhaps even insulin

e Medications with cardiac benefit should be considered
in those with established ASCVD after metformin

Garber Al et al. Endocr Pract. 2018; 24:91-120.
American Diabetes Association. Diabetes Care. 2018; 41(Suppl 1):5S73-S85.

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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2018 ADA/EASD Consensus Statement
Antihyperglycemic Medication in T2D: Overall Approach

[ First-line therapy is Metformin and comprehensive lifestyle (including weight management and physical activity) |

Without Established ASCVD or CKD:
Established ASCVD or Chronic Kidney Disease (CKD) Individualize based on need to minimize
I hypoglycemia, address weight loss, or costs

v . . .
ASCVD Predominates Heart Failure or CKD Predominates
. . . PREFERABLY: SGLT-2 inhibitor with evidence of reducing HF and/or CKD in
GLP-1 agonist with proven CVD benefit cardiovascular outcome trials if eGFR adequate

EITHER/OR
SGLT-2 inhibitor with proven CVD benefit If SLGT-2 inhibitor not tolerated or contraindicated, GLP-1 agonist with
proven CVD benefit if eGFR less than adequate

If HbA,; above target If HbA, above target

if eGFR adequate

If further intensification is required or patient is now unable to tolerate ¢ Avoid TZD in the setting of heart failure
GLP_.l agonls'; and/or SGLT-2 |hh|b}tor, ) ¢ Consider adding the other class with proven CVD benefit
Consider adding the other class with proven CVD benefit « DPP-4 inhibitor (not saxagliptin) if not on GLP-1 agonist

* DPP-4 inhibitor if not on GLP-1 agonist « Basal insulin, SU
¢ Basal insulin, TZD, SU

Davies MJ et al. Diabetes Care. [published online October 5, 2018].

Common Combinations with Metformin: Individualization of Therapy

Efficacy Hypoglycemia Renal Other compelling
risk outcome reasons

Metformin High Decrease Neutral
SGLT-2 inhibitor /Intermediate v No \( Decrease Improve#t ) /" CHF,CAD \
Wt, SBP
GLP-1 agonist High No Decrease Improve* CAD*, Wt, SBP
o J

DPP-4 inhibitor Intermediate No Neutral Neutral Well tolerated

TZD High No Increase Neutral Insulin
Sensitizer, beta

\ / cell +

SuU High Yes Increase Neutral Cost
Insulin Highest Highest Increase Neutral If symptoms of

\ hyperglycemia )
*Liraglutide, semaglutide *Empagliflozin, canagliflozin

American Diabetes Association. Diabetes Care. 2018; 41(Suppl 1):5S73-S85.

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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——
Algorithms/Tables

e If you know the algorithms and the tables of
patient- and medication-specific factors for
choosing drug therapy...

e You know a lot!

ﬁ

Avoid Clinical Inertia-
Advance Therapy Every 3 Months
If Not At Target

Case Studies

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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——
Case 1: JW

e JW is a42-year-old male who presents for an annual work
physical. He denies any specific symptoms or concerns. A couple
of years ago he was told he had “prediabetes” and that he should
lose weight. There was a class he could take but he has not found
the time to do this.

e Medical/surgical history: none

e Current medications: omeprazole 20 mg orally once a day as
needed

e Drug allergies: none

e Social history: married, 3 children, all healthy

e Family history: mother with T2DM and hypertension (HTN)- alive
at 71 years old with mild renal disease

ﬁ
Case 1: JW

e Vital Signs: normal except BP 144/88 mmHg

e Physical exam
— Obese male BMI 32 kg/m?
— Mild athlete’s foot
— Exam otherwise normal
e Labs
A1C8.5%
Glucose (fasting) 172 mg/dL
Triglycerides 258 mg/dL, HDL 28 mg/dL, and LDL 94 mg/dL
Other laboratory values pending

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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Individualizing Therapy for Type 2 Diabetes Mellitus to
Overcome Clinical Inertia: Clinical Case Vignettes

Case 1: Question 1

What is your A1C goal for this patient?
Discuss at your table

a. Less than or equal to 6.5%
Less than 7.5%
Less than 8.0%
Less than 8.5%

o o T

Glycemic Goals by Major Organization

<6.5% <7% 7-8%
FPG <110 80-130

mg/dL mg/dL
PPG <140 <180

mg/dL mg/dL

All guidelines have language regarding individualizing care

AACE: weighed
observational microvascular
reduction data more

ADA: Less on observational,
more on UKPDS and DCCT
and follow up of both
studies

ACP: weighed ACCORD,
ADVANCE, and VADT to
greater extent, less UKPDS

American Diabetes Association. Diabetes Care. 2018; 41(Suppl 1):S55-64.
Garber AJ et al. Endocr Pract. 2018; 24:91-120.
Qaseem A et al. Ann Intern Med. 2018; 168:569-76.

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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Treatment Intensification to Achieve and Maintain
Appropriate Glycemic Levels

e Intensification approach should be individualized

e More stringent or less stringent based on:

— Risks for and potential consequences of hypoglycemia and other
adverse drug effects

— Disease duration

— Life expectancy

— Relevant comorbidities

— Established vascular complications

— Patient attitude and expected treatment efforts
— Patient resources and support system

American Diabetes Association. Diabetes Care. 2018; 41(suppl 1):5S55-S64.

AACE/ACE
Comprehensive Type 2 DM Management Algorithm

Individual glycemic goal based on age, life expectancy, comorbid
conditions, duration of diabetes, risk of hypoglycemia or adverse
consequences from hypoglycemia, patient motivation, and adherence.

In general, the A1C goal for most patients is <6.5%
Drug therapy should be individualized based on:

-Mechanism of action -Risk of inducing hypoglycemia
-Risk of weight gain -Other adverse effects
-Tolerability -Ease of use

-Likelihood of adherence -Cost

-Safety or risk reduction in heart, kidney, or liver disease

Garber AJ et al. Endocrine Pract. 2018; 24:91-120.

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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Individualizing Therapy for Type 2 Diabetes Mellitus to
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ACP Guidance Statements: T2DM

1. Personalize the glycemic goal

— benefits and harms of pharmacotherapy, preferences, general health and life
expectancy, treatment burden, and costs of care.

2. Achieve an A1C level between 7% and 8%
3. Deintensify pharmacologic therapy if A1C levels <6.5%.

4. Minimize symptoms related to hyperglycemia and avoid targeting an A1C level

in selected patients in whom harm outweighs benefit
— life expectancy less than 10 years due to advanced age (80 years or older)

— residence in a nursing home, or chronic conditions (such as dementia, cancer, end-
stage kidney disease, or severe chronic obstructive pulmonary disease or congestive
heart failure)

Qaseem A. Ann Intern Med. 2018; 168:569-76.

ﬁ

Treatment Intensification to Achieve and Maintain Appropriate
Glycemic Levels

Approach to the Management of Hyperglycemia

* Intensification approach patient / Disease
. . . . atient isease Features More stringent 4==A1C7%  mmmpless stringent
should be individualized -
Risks potentially associated with
hypoglycemia and other drug
adverse effects I o
low high

Disease duration _ c
newly diagnosed long-standing 2

5

5

3

I s

i 3
Life expectancy Jong T H
E]

-4

®

| = Estimation for JW

Relevant comorbidities absent few / mild severe

ished vascular ication:

absent few / mild severe

Patient attitude and expected . = .
highly motivated, adllerent, less motivated,

treatment efforts excellent self-care capabilities nonadherent, poor self-care
Capabilities

a|qeyipow Ajjenualod

Resources and support system

readily avaMble limited

American Diabetes Association. Diabetes Care. 2018; 41(suppl 1):S55-S64.

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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——
Case 1: JW

e Newly diagnosed T2DM

e 42 years old

e HTN is the only comorbidity, how long?
e No CVD documented, long-life expected

e Motivation and resources: JW did not attend classes, but can’t
classify yet- probably has social support/resources

e Would benefit from interprofessional, team-based diabetes self-
management education/support (DSME/S)

A1C Goal
ADA: <7% at a minimum, although lower OK
AACE: <6.5%

ﬁ
Case 1: Question 2

e Develop a disease related treatment plan for JW
e Prioritize therapeutic goals
e Discuss at your table

- B
TIME IS UP!

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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——

What did you prioritize?

ﬁ
Treatment Plan for JW

1. T2DM new diagnosis (by FPG and A1C)
— Refer to diabetes education, dietician for diabetes self-management education/support
— What are JW’s priorities?
— Assess motivation to improve diabetes control

— Start metformin 500 mg orally twice a day with meals, titrate to 1000 mg twice a day as
tolerated

— This is JW’s first visit, so this is his first documented high BP reading
— Recommend patient monitor BP at home and counsel on lifestyle. Assess next visit

— OR, if we can document pattern of elevated BP >140/90 mmHg by history- we could start
therapy today

3. Dyslipidemia

— Patient is >40 years old with CVD risk factors, start atorvastatin 20 mg orally once a day
4. Obesity

— Consider diabetes medication that may also address weight

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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ADOPT

Treatment
Difference vs.
8.0 — . Rosiglitazone

Glyburide -0.42 (-0.50 to -0.33)

7.5
Metformin -0.13 (-0.22 to -0.05)

7.0 - Rosiglitazone

HbA1c (%)

6.5

0 1 2 3 4 5
Time (years)

Patients: 4012 3308 2991 2583 2197 822

Kahn S et al. N Engl J Med. 2006; 355: 2427-43.

Case 1: Question 3

Which of the following drug classes is the preferred
second-line ORAL therapy after metformin,
according to the AACE/ACE glycemic control
algorithm?

Sulfonylureas
GLP-1 agonists
SGLT-2 inhibitors
DPP-4 inhibitors

o 0 T o

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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AACE/ACE Guidelines Recommend Early
Initiation of SGLT-2 Inhibitors

Patients with A1C 27.5%

Dual Therapy — Triple Therapy
GLP-1 agonist m GLP-1 agonist m
| SGLT-2 inhibitor s—— m I SGLT-2 inhibitor se—— m

. DPP-4 inhibitor =— o] . TZD m—
Metformin eter Metformin
or other 1st- TID  ee—— or other 1st- Basal Insulin se—
line agent Basal Insulin se— Ii(rj1e agent DPP-4 inhibitor sm— ]
+ 2nd-|j
+ Colesevelam  mmmm— 4| 2-line agent Colesevelam s 7|
Bromocriptine QR e IZ + Bromocriptine QR s m
| AGi e | AGH 4]
SU/GLN I— SU/GLN ==
- '
@ ! Ifnotat goal in 3 months, 4] EZ:’:ﬁ‘:‘S’e“e events and/or possible
If not at goal in 3 months, proceed to add or intensify ) )
. H H Use with caution
proceed to Triple Therapy insulin therapy

Order of medications represents a suggested hierarchy of usage; length of line reflects strength of recommendation

AGi=a-glucosidase inhibitor, GLN=glinides, QR= quick release Garber Al et al. Endocr Pract. 2018; 24:91-120.

2018 ADA/EASD Consensus Statement
Antihyperglycemic Medication in T2D: Overall Approach

| First-line therapy is Metformin and comprehensive lifestyle (including weight management and physical activity) |

Without Established ASCVD or CKD:

Established ASCVD or Chronic Kidney Disease (CKD) Individualize based on need to minimize
I hypoglycemia, address weight loss, or costs

|

]
v . . o
ASCVD Predominates Heart Failure or CKD Predominates
. . 5 PREFERABLY: SGLT-2 inhibi ith evidence of reducing HF and/or CKD in
EITHER/OR
SGLT-2 inhibitor with proven CVD benefit

4 If SLGT-2 inhibitor not tolerated or contraindicated, GLP-1 agonist with
if eGFR adequate

|

proven CVD benefit if eGFR less than adequate

If HbA, . above target If HbA,, above target

|

If further intensification is required or patient is now unable to tolerate * Avoid TZD in the setting of heart failure

GLP-1 agonist and/or SGLT-2 inhibitor, Consi . . X
. . L ) * Consider adding the other class with proven CVD benefit

Consider adding the other class with proven CVD benefit « DPP-4 inhibitor (not saxagliptin) if not on GLP-1 agonist

¢ DPP-4 inhibitor if not on GLP-1 agonist « Basal insulin, SU

« Basal insulin, TZD, SU )

Davies MJ et al. Diabetes Care. [published online October 5, 2018].

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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2018 ADA/EASD Consensus Statement
Antihyperglycemic Medication in T2D: Overall Approach

(]

COMPELLING NEED TO COMPELLING NEED TO
MINIMIZE HYPOGLYCEMIA MINIMIZE WEIGHT GAIN OR PROMOTE COST IS A MAJOR ISSUE
WEIGHT LOSS
DPP-4 GLP-1 SGLT-2 GLP-1 agonist with good | Either/| SGLT-2
inhibitor || agonist inhibitor TZD efficacy for weight loss or inhibitor
If HbA,. above target
. IR |
SGLT2 1 q6i7p GLP"L SGLT=2 SGIT-2 GLP-1 agonist with good TZD su
inhibitor || . " agonist Or inhibitor gt FieaEy o welilin loss
inhibitor inhibitor y g
or . DPP-4 Or If HbA,, above target
TZD TZE) inhibitor DPP-4 If HbA,, above target
or inhibitor |
TZD Or * If triple therapy required or SGLT-2 inhibitor Insulin therapy basal insulin with
GLP-1 and/or GLP-1 agonist not tolerated or lowest acquisition cost
agonist contraindication use regimen with LOWEST o
risk of weight gain PREFERABLY r
b CONTINUE with ADDITION OF OTHER AGENTS -DPP-4 inhibitor (if not on GLP-1 agonist) Consider DPP-4 inhibitor or SGLT-2
P Consider the a_ddition of_SU or basal insulilj -CAUTION FOR: SU - TZD - insulin inhibitor with lowest acquisition cost

-Choose SU with lower risk of hypoglycemia -Avoid TZD in the setting of heart failure

-Consider basal insulin with lower risk of hypoglycemia

Davies MJ et al. DiabetediCare. [published online October 5, 2018].

Case 1: Question 4

What is THE BEST way for JW to limit clinical inertia?
Tell him to watch his diet

Call the 1-800 number if issues

Start metformin/SGLT-2 inhibitor combination

Exercise 150 minutes a week

a.
b.
C.
d.

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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Clinical Inertia in Treating T2DM —

Real-World Data

100% - e
yd
900% +
yd
80% - - 71.6 44.4 62.9
@ ° e 53.3
c o/ Ve
g *
) o/ —
8 60% No intensification
45 50% - / m Intensified Therapy
Xa0% T
30% - ! Electronic Health Record
20% Data
Cleveland Clinic (2005-
10% - 2016)
0% -On 2 stable oral
° ' . antihyperglycemic drugs
Al1C 7.0t0 7.9% 8.0t0 8.9% >9% All Patients >6 months prior to A1C

Pantalone KM et al. Diabetes Care. 2018; 41:e113-4.

vidence for Interventions that Help Overcome Clinical Inertia
and Improve Quality of Care

Ranking of Quality Improvement Strategies for Lowering A1C

Intervention Number of Mean Difference in A1C
Trials (95% Cl)

1 Promotion of self-management -0.57 (-0.83 to -0.31)
2 Team changes 47 -0.57 (-0.71 t0 -0.42)
3 Case management 57 -0.50 (-0.65 to -0.36)
4 Patient education 52 -0.48 (-0.61 to -0.34)
5 Facilitated relay of clinical data 32 -0.46 (-0.60 to -0.33)
6 Electronic patient registry 27 -0.42 (-0.61 to -0.24)
7 Patient reminders 21 -0.39 (-0.65 to -0.12)
8 Audit and feedback 8 -0.26 (-0.44 to -0.08)
9 Clinician education 15 -0.19 (-0.35 to -0.03)
10 Clinician reminders 18 -0.16 (-0.31 to -0.02)
ALL 120 -0.37 (-0.45 to -0.28)

Ackroyd SA, Wexler D). Curr Diab Rep. 2014; 14:471. Tricco AC et al. Lancet. 2012; 379:2252-61.

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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Major Organizational Recommendations
for Combination Drug Therapy

(In Addition to Lifestyle Modification)

American Diabetes Association AACE/ACE
Combination therapy if: Combination therapy if:
e A1C29.0% e Al1C27.5%

¢ Recommend: Dual therapy e Recommend dual therapy
e A1C210%, blood glucose 2300 mg/dL, or e A1C>9.0% No Symptoms

patient is symptomatic — Recommend: Dual or Triple Therapy

¢ Recommend combination injectable
therapy

e A1C>9.0% + Symptomatic
— Recommend: insulin (+ other drugs)

American Diabetes Association. Diabetes Care. 2018; 41(Suppl 1):5S73-85. Garber AJ et al. Endocr Pract. 2018; 24:91-120.

Factors to Consider in Choosing Early Combination
Drug Therapy over Monotherapy

¢ |s it pathophysiologically sound? Complementary mechanisms of action
¢ Would patient be unlikely to get to glycemic goal with monotherapy?
¢ Would combination therapy slow the deterioration of glycemic control?

* Does combination therapy allow assessment response for each component?
- Can each component of the combination be adjusted?

e Are the costs appropriate?
- Is there a cost advantage to the patient?

¢ |s the risk-to-benefit ratio acceptable?
-Would the risk of a negative outcome be increased?

¢ Would combination therapy improve unmet clinical needs, such as weight issues, problems with
hypoglycemia, CVD risk, and renal outcomes?

¢ Would adherence/compliance suffer?

Cahn A et al. Diabetes Care. 2016; 32(Suppl 2):5137-5145.

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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Overcoming Clinical Inertia: JW

1. Important to ask JW about his questions and concerns
- Family life?- who cooks, opportunities for physical activity
—  Work life?- how it affects his diabetes

—  Concerns? - side effects, cost, marital relations, his children, long-term complications,
etc.

2. Refer for interprofessional team-based diabetes self management education/support
3. Consider dual antidiabetes drug therapy from the beginning
—  Risk-to-benefit ratio appears to be positive if effects of medications on lifestyle can be
minimized
—  Choose combination therapy that has:
o Low risk of hypoglycemia
o Weight neutral or weight loss
o May help with blood pressure

Common Combinations with Metformin:
Individualization of Therapy

Efficacy Hypoglycemia Renal Other compelling
risk outcome reasons

Metformin High | Decrease  \ Neutral Low Cost
SGLT-2 Inhlbltor Intermediate No Decrease Improve# CHF, CAD
Wt, SBP
GLP-1 agonist High No Decrease Ilprove* CAD*, Wt, SBP if
elevated
DPP-4 inhibitor I Intermediate I No Neutral Well tolerated
TZD High No Increase Insulin
Sensitizer, beta
cell +
SuU High Yes Increase Cost
Insulin Highest Highest Increase Neutral If symptoms of

hyperglycemia

*Liraglutide, semaglutide *Empagliflozin, canagliflozin
American Diabetes Association. Diabetes Care. 2018; 41(Suppl 1):5S73-S85.
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Initial Combination Therapy with Dapagliflozin and Metformin:
A1C Change From Baseline at Week 24

Total Population Baseline >9%

0.0 (mean 9.21%) 0.0
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5 Metformin + Placebo
8 -3.5 - Dapagliflozin 5 mg/day + Placebo - -3.5
< = Dapagliflozin 10 mg/day + Placebo

Dapagliflozin 5 mg /day+ metformin
Dapagliflozin 10 mg/day + metformin

*Mean change * SE. All medications given orally.
Henry RR et al. Int J Clin Pract. 2012; 66:445-456.

Case 1: JW

e JW comes back to see you after 6 months. He saw his PCP about 3
months ago. He had gastrointestinal upset each time he tried to
increase the dose of immediate release metformin past 1000 mg
daily and had an A1C of 7.5%.

e His PCP started metformin XR 500 mg/canagliflozin 150 mg twice a
day

e HTN is controlled (129/76 mm Hg) on lisinopril 40 mg orally once a
day and canagliflozin, but his eGFR was pending at his PCP visit
and is now noted to be 49 mL/min/1.73m?

e Microalbuminuria (spot random 130 mg/g) is noted on his
urine spot random microalbumin screen

e His A1Cis now 6.7%
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Case 1: Question 5
How should we modify JW’s treatment plan?

Decrease lisinopril to 20 mg daily
Stop canagliflozin, start basal insulin
Stop metformin

o 0o T

Decrease canagliflozin to 100 mg daily

Type 2 DM Medications: Compelling Indications

Sulfonylurea  SGLT-2 GLP-1 TZD DPP-4
inhibitors | agonists Pioglitazone | inhibitors

Primagy Compelling Indications

CAD, stroke ' = IHE: WK =

and death

CHF & & 1l & T T
(SemeEtpem,
alogliptin)

Cardigg stent <S> &S PN S | PN

restenosis

Renal & & PN# P4 & &~

protection

Sdcondary Indications

Weight ! P I i ™~ &

BP change & &~ 1l ! ! <

Cost Low Low High High Moderate High

_
2’ prevention: *Liraglutide, semaglutide *Empagliflozin, canagliflozin Garber Al et al. Endocr Pract. 2018; 24:91-120.
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Renal Outcomes with Empagliflozin
over 3.2 Years

Incident or worsening nephropathy or CV death 0.61 (0.55-0.69) <0.001
Incident or worsening nephropathy 0.61(0.53-0.70) <0.001
Progression to macroalbuminuria 0.62 (0.54 -0.72) <0.001
Doubling of SCr + eGFR < 45 mL/min 0.56 (0.39-0.79) <0.001
Initiation of renal replacement therapy 0.45(0.21-0.97) 0.04

Doubling of SCr + eGFR < 45 mL/min, renal

. 0.54 (0.40-0.75 <0.001
replacement therapy, or renal disease death ( )

Incident albuminuria* 0.95 (0.87 - 1.04) 0.25
*Compared with placebo in patients with normal albuminuria at baseline. Wanner C et al. N Engl J Med. 2016; 375:323-34.

EMPA-REG: Baseline eGFR < 60 mL/min/1.73 m?

—a— Placebo —e—Empagliflozin 10 mg —ea— Empaglifiozin 25 mg
56 - 75% baseline eGFR > 60 mL/min
18% baseline eGFR 45-59 mL/min
8% baseline eGFR < 45 mL/min
81% on ACEIl or ARB

54

52

50 ,—/‘j
48 4 —1

Adjusted mean (SE) eGFR (ml/min/1.73m?)

46 4
44 1 . . L . . .
Evaluate if addition of SGLT-2 inhibitor is appropriate in patients with
42 1| eGFR as low as 45 mL/min/1.73 m? and with microalbuminuria
40 —— u T T " T T T T T T T T
Baseline 4 12 28 52 66 80 94 108 122 136 150 164 178 192
Week
No. analyzed
Placebo 605597593 558 530 518 470 483 435 366 311 285 255 182 114
Empaglifiozin 10 mg 596590582 566 545 524 492 503 443 390 327 295 252 196 125
Empaglifiozin 25 mg 600593582 567 543 532 506 518 457 394 334 306 267 212 136

Wanner Cet al. N Eng J Med. 2016; 375:323-34.
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—E
EMPA-REG: Acute Renal Injury/Failure

Risk factors for acute renal injury or failure

1. Age: “older”- subjective

o 2. Renal function: impaired

§ 3. Volume depleted: BUN/SCr 220
or on loop diuretic (stop//)

¥

Acute renal fallure

tive probabiih

"

Acute kidney injury
—

[+] L3 12 18 24 30 36 42 48
Moniths
Empogifiozin 4487 4359 4159 IPA7 1398 2443 1897 975 268
scet 2333 2167 2031 188% 1588 1133 844 403 108
Empogifiosin 448 4415 4238 4037 3505 2545 1965 1014 279
Fic 2333 2194 2078 1944 1453 178 P02 427 n

Wanner Cetal. N Eng J Med. 2016; 375:323-34.

CANVAS: Effects of Canagliflozin

Canagliflozin  Placebo

Outcome (N=5795) (N=4347) Hazard Ratio (95% Cl)
no. of participants per 1000 patient-yr
Death from cardiovascular causes, 26.9 5 —e— 0.86 (0.75-0.97)

1
1
T ) |
nonfatal myocardial infarction, 1
1

or nonfatal stroke |
1

|

Death from cardiovascular causes 11.6 12.8 —e— 0.87 (0.72-1.06)
Nonfatal myocardial infarction 9.7 11.6 —e—H 0.85 (0.69-1.05)
Nonfatal stroke 7.1 8.4 I—.—i—| 0.90 (0.71-1.15)
Fatal or nonfatal myocardial infarction 11.2 12.6 —e— 0.89 (0.73-1.09)
Fatal or nonfatal stroke 79 9.6 —e— 0.87 (0.69-1.09)
Hospitalization for any cause 118.7 131.1 e 0.94 (0.88-1.00)
Hospitalization for heart failure 5.5 8.7 —e— 0.67 (0.52-0.87

Death from cardiovascular causes 16.3 20.8 —e— 0.78 (0.67-0.91)
or hospitalization for heart failure
Death from any cause 17.3 19.5 I—.—Ii 0.87 (0.74-1.01)
Progression of albuminuria 89.4 128.7 o i 0.73 (0.67-0.79)
40% reduction in eGFR, renal-replacement 5.5 9.0 FH—e— | 0.60 (0.47-0.77
i
!
T

therapy, or renal death
- !
0.5 1.0 2.0

Canagliflozin Better Placebo Better
Neal B et al. N Engl J Med. 2017; 377:644-57.
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——

LEADER Trial:
Renal Outcomes™ with Liraglutide

Level of Renal Impairment Estimated Treatment Ratio [95% ClI]

Baseline renal function 0.81 [0.76 to 0.86]

Without renal impairment 0.78[0.70 to 0.87]
(MDRD eGFR =90 mL/min/1.73m?)

Mild renal impairment 0.80[0.73 to 0.89]
(MDRD eGFR =60 mL/min/1.73m?)

Moderate renal impairment 0.82[0.72 to 0.95]
(MDRD eGFR >30 to <60 mL/min/1.73m3)

Severe renal impairment 0.83 [0.55 to 1.26]
(MDRD eGFR <30 mL/min/1.73m?)

*This slide depicts urinary albumin to creatinine ratio
from baseline to 3 years data for liraglutide vs.placebo
MDRD=Modification of Diet in Renal Disease

Mann J et al. N Engl J Med. 2017; 377:839-48.
Marso S et al. N Engl J Med. 2016; 375:311-22.

Empagliflozin in Renal Insufficiency
52 week data

A1C (%) Weight (kg) SBP (mmHg)

0.0 0.0
° - -0.5 -2
£ N | B Baseline A1C:
o -0.5 ~8.0%
3 ] -1.5 - -6
£ 11 i
= -1.0 J_
S . -2.5 7 " -10
C
S _ i L
5 -15
= -3.5 — - .14
eGFR STAGE 2: Empagliflozin 10 mg/ day orally
eGFR STAGE 2: Empagliflozin 25 mg/day orally
— ©eGFR STAGE 3: Empagliflozin 25 mg/day orally Barnett et al. Lancet Diabetes Endocrinol.

2014; 2:369-85.

eGFR STAGE 4: Empagliflozin 25 mg/day orally
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Diabetes Medications and Comorbidities in JW

1. Treatment of T2DM

— Metformin- consider reduction of dose if eGFR <45mL/min/1.73m?
— May continue to use until eGFR is 30 mL/min/1.73m?

— GLP-1 agonist- may help with nephropathy
— Efficacy should not be significantly effected by eGFR
— Recommended to choose a longer-acting GLP-1 agonist (daily or weekly)

— SGLT-2 inhibitor- may help with nephropathy
— Glycemic efficacy diminishes as eGFR is reduced
— AlCreduction may be close but not guaranteed to get to goal

2. Treatment of Nephropathy/HTN

— Optimize ACE inhibitor or angiotensin receptor blocker (ARB) for BP control and
renal protection (already on lisinopril)

— Control HTN now (controlled)

ﬁ
Case 1: JW Summary

e Glycemic control IS IMPORTANT, but consider
antidiabetic medications that not only address
glycemic control but also comorbidities when
possible

e Compelling indications with diabetes medication: -
CVD, CHF, renal disease, and secondarily for
weight, blood pressure, and cost

e Always remember to consider patient related
issues- patient centered care can help to improve
outcomes (You don’t know until you ask)
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——
Case 2: MT

e MT is a 58-year-old Hispanic female

e T2DM x 11 years with dyslipidemia, HTN, albuminuria,
non-painful peripheral neuropathy, obesity, non-
alcoholic fatty liver disease (NAFLD), history of
myocardial infarction (Ml) 3 years ago

e Current medications:

Metformin 1000 mg orally twice a day
Glipizide 10 mg orally once daily
Pioglitazone 30 mg orally once daily
Lisinopril 20 mg orally once daily
Metoprolol XL 25 mg orally once daily
Atorvastatin 80 mg orally once daily
Aspirin 81 mg orally once daily

Case 2: Question 1 g

In this patient with established ASCVD, what should
we consider beyond initial metformin therapy?

a. TZD

b. DPP-4 inhibitor

c. GLP-1 agonist (liraglutide, semaglutide, abiglutide) or
SGLT-2 inhibitor (canagliflozin, empagliflozin,
dapagliflozin)
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——
Case 2: MT

¢ Physical exam

— Nonproliferative retinopathy, normal heart and lung sounds, obese, decreased vibratory and
filament sensation in otherwise healthy appearing feet

e Concerns
— Many blood sugars in 200-300s mg/dL, but occasional less than 70 mg/dL
— Fatigue
— Difficulty losing weight
— Urinary frequency
e Labs
- AlC10.2%

— Lipids in target range (on high statin dose), serum creatinine 0.9 mg/dL, GFR 54, hepatic
function revealing minor transaminase elevation, urine albumin 110 mg/24 hr (normal <30)

What next?

ﬁ
Case 2: MT

e Recall current standards of care recommend a
SGLT-2 inhibitor (empagliflozin, canagliflozin, dapagliflozin)
or a GLP-1 agonist (liraglutide, semaglutide, abiglutide) in
the patient with established cardiovascular disease

e One of patient’s main complaints is difficulty losing weight,
both of these drug classes are weight-neutral or may
promote weight loss

e Basal insulin could also be considered here- A1C greater
than 10% with symptoms
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——
Case 2: MT

¢ Could do any of the following in the patient with established CVD
— Add liraglutide, semaglutide, or abiglutide (drug class: GLP-1 agonist)
— Add empagliflozin, canagliflozin, or dapagliflozin (drug class: SGLT-2
inhibitor)
— Using both GLP-1 agonist or SGLT-2 inhibitor for maximal weight loss
¢ Would definitely
— Continue metformin (renal function is OK)
Refer to diabetes educator and dietician for interprofessional team care
Review physical activity level/exercise prescription
Stop glipizide
Stop pioglitazone

ﬁ
Case 2: MT

e What if A1C was not at target in 3 months?
— If not on insulin yet, would definitely consider

e Advance therapy, avoid clinical inertia

e Remember appropriate interprofessional
team-based diabetes self management
education and support
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——
Case 3: GM

e GMis a 64-year-old white male

e Diagnosed with T2DM after 2 fasting blood sugars of 154 mg/dL and
142 mg/dL, respectively, and A1C of 6.8%

e Saw diabetes educator and dietician at diagnosis

* Preexisting conditions
— HTN (on lisinopril 10 mg orally once daily)
- Dyslipidemia (on atorvastatin 40 mg orally once daily)
— No history of ASCVD

e Aspirin 81 mg orally daily (over 50 years-old + diabetes)

ﬁ
Case 3: GM

e Physical Exam
e BP 132/78 mm Hg, pulse 80 bpm
e Fundi normal
¢ Obese, BMI 34 kg/m?
e Feet healthy appearing other than benign calluses

e Lipids in target range (measure of compliance), hepatic and
renal chemistries all normal
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——
Case 3: GM

e Current diabetes medications:

— Metformin 1000 mg orally twice a day

— Glimepiride 4 mg orally once daily

— Basal insulin 40 units subcutaneously daily
e Current glycemic measures

— A1C8.2%

— FPG values 110-120s

— 2-hour PPG 220-250s

e What next?

Case 3: Question 1 g

What would be an appropriate choice for this
patient?

a. Adding a GLP-1 agonist

b. Increased dose of basal insulin
c. Increased dose of metformin
d. Increased dose of sulfonyurea

Copyright © 2018 American Society of Health-System Pharmacists, Inc. All rights reserved.
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——
Case 3: GM

— Add GLP-1 agonist
— Or switch to combination GLP-1 agonist + basal
insulin
e liraglutide + insulin degludec or lixisenatide + insulin
glargine

ﬁ
Case 3: GM

e Options
— Add rapid-acting insulin to largest meal of the day
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My Preferred Choices

e Basal insulin + GLP-1 agonist over basal + mealtime
insulin

— Studies show as good or almost as good for glycemic
control, may have weight loss

e Don’t split basal insulin into two doses

e |f administering 2 injections a day, basal insulin + GLP-1
agonist is better (some are available as combinations)

e Remember CVD benefit of liraglutide, semaglutide, and
abiglutide

Yamamoto S et al. Diabetes Res Clin Pract. 2018; 140:339-46. Nuffer W et al. Ther Adv Endocrinol Metab. 2018; 9: 69-79.
Billings LK et al. Diabetes Care. 2018; 41:1009-16. Porcellati F et al. Diabetes Metab. 2015; 41(6 Suppl 1):6516-6520.

ﬁ
Case 3: GM

e Patient should see the Diabetes Educator (again) and
Dietician for regimen change/instruction and lifestyle
evaluation

e |If not reaching targets, consider multiple daily injections of
insulin per algorithm

e Could consider stopping glimepiride, the sulfonylurea may
not be adding a lot of benefit, or could contribute to
hypoglycemia

e Avoid clinical inertia by moving forward every 3 to 6 months
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2018 ADA/EASD Consensus Statement
Antihyperglycemic Medication in T2D: Overall Approach

[ First-line therapy is Metformin and comprehensive lifestyle (including weight management and physical activity) |

Without Established ASCVD or CKD:
Established ASCVD or Chronic Kidney Disease (CKD) Individualize based on need to minimize
I hypoglycemia, address weight loss, or costs

[ ]
ASCVD Prgdominates Heart Failure or CkD Predominates

o . PREFERABLY: SGLT-2 inhibitor with evidence of reducing HF and/or CKD in
GLP-1 agonist with proven CVD benefit cardiovascular outcome trials if eGFR adequate

EITHER/OR

SGLT-2 i"hib_if"" with dproven CVD benefit If SLGT-2 inhibitor not tolerated or contraindicated, GLP-1 agonist with
b eGFR equate proven CVD benefit if eGFR less than adequate

If HbA,; above target If HbA, above target

|

If further intensification is required or patient is now unable to tolerate
GLP-1 agonist and/or SGLT-2 inhibitor,

Consider adding the other class with proven CVD benefit

* DPP-4 inhibitor if not on GLP-1 agonist

¢ Basal insulin, TZD, SU

¢ Avoid TZD in the setting of heart failure

¢ Consider adding the other class with proven CVD benefit
¢ DPP-4 inhibitor (not saxagliptin) if not on GLP-1 agonist
¢ Basal insulin, SU

NS %
Davies MJ et al. Diabetes Care. [published online October 5, 2018].

N\

——

Key Takeaways

e T2DM treatment guidelines from authoritative groups vary because of
different weighting of evidence

e A1C goals have not changed for the majority of T2DM patients (no
greater than 7%)

e An understanding of the "profiles" for diabetes medications (i.e.,
efficacy, benefits, harms) facilitates optimization of drug therapy
recommendations and outcomes in patients with T2DM

e Many patients benefit from interprofessional team-based care

e Clinical inertia in treating T2DM is common and has multiple possible

causes

— Individualize when significant comorbidity or short life expectancy foretell harm or a lack of benefit
from intensive glycemic control

— Lessening the time above goal via a proactive glycemic control approach may improve outcomes

— Early combination therapy has been shown to increase the likelihood of achieving glycemic goals
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Consider these practice changes.
Which will you make?

* Read the current diabetes guidelines.

e Compare the current guidelines to my institutional and
personal protocols.

e Consider the role of stepwise and combination therapy.

e Discuss with colleagues the importance of avoiding clinical
inertia.

* Look for opportunities to collaborate with your
interprofessional colleagues to overcome clinical inertia.

e Consider patient factors in individualizing treatment plans.

Thank You for Joining Us

ASHP CE Processing
v'Deadline: January 31 Learning Opportunities 2019
v e|ea rning.ash p.org Ask the Experts Webinar based on questions from today’s activity
v COd e: On-Demand activity of today’s live symposium coming in March
* Qstream®, a custom-designed learning system, coming in spring
v Com pIete evaluation On-Demand Pre-Symposium webinar (1 hr CPE/CME) — available now
Discussion Guide (1 hr CPE/CME) — available now

v’ Additional instructions in
handout

www.ashpadvantagemedia.com/diabetes/midyear
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Claiming CE Credit

ounkswWwN

Log in to the ASHP eLearning Portal at elearning.ashp.org with the

email address and password that you used when registering for the Midyear.

The system validates your meeting registration to grant you access to claim credit.

Click on Process CE for the Midyear Clinical Meeting and Exhibition.

Enter the Attendance Codes that were announced during the sessions and click Submit.
Click Claim for any session.

Complete the Evaluation.

Once all requirements are complete, click Claim Credit for the appropriate profession.
Pharmacists and Pharmacy Technicians: Be prepared to provide your NABP eProfile ID, birth
month and date (required in order for ASHP to submit your credits to CPE Monitor).
Others (International, students, etc.). Select ASHP Statement of Completion.

All continuing pharmacy education credits must be claimed within 60 days
of the live session you attend. To be sure your CE is accepted inside of ACPE's 60-day
window, plan to process your CE before January 31, 2019.

Exhibitors

Exhibitors should complete the steps below first. If you encounter any issues with the process, please
stop by the Meeting Info Desk onsite or email EducServ@ashp.org.

PwnNPE

Log in to www.ashp.org/ExhibitorCE with your ASHP username and password.

Click on the Get Started button.

Select the 2018 Midyear Clinical Meeting and Exhibition from the dropdown menu.

Select your Exhibiting Company from the list of exhibitors. Your screen will change and you will
then be logged into the ASHP eLearning Portal.

Follow the instructions in the section above this, starting with Step Two.

For Offsite Webinar Attendees

Log in to the ASHP eLearning Portal at elearning.ashp.org/my-activities. If you have never
registered with ASHP, use the Register link to set up a free account.

Enter the Enrollment Code announced during the webinar in the Enrollment Code box and click
Redeem. The title of this activity will appear in a pop-up box on your screen. Click on Go or the
activity title.

Complete all required elements. Go to Step Six above.

Questions? Contact EducServ@ashp.org!
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