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Objectives

ADescribe the benefits, side effects/risks, and
costs of the newer diabetes medications

ADiscuss the value of the newer diabetes
medications

AMake highvalue patientcentered decisions
when intensifying diabetes therapy



Worsening HbAlc

AMsL is a 48 year old woman here for routine f/u

AShe has Type 2 diabetes (x 5 years; no
complications), obesity (BMI 41), chronic knee pain
from osteoarthritis, and Is postmenopausal s/p TAH
6 yr ago for uterine leiomyomas

AYou last saw her 6 months ago. At that time, her
Alc was 6.4% on metformin 1000 mg BID

AYou see that her Alc is now 8.5%.

AWhat other information do you need?

AHow would you intensify her diabetes treatment?



GbS20yaSié RAI

AMr. B is a 53 year old M hospitalized for NSTEMI
and underwent 3v CABG

AHe had HTN but no other medical history and was
on no medications prior to admission

AAdmission poinbf-care (POC) glucose: 263 mg/dL

AHbAlc: 11.5%

AHe agrees that he needs to be on insulin upon
discharge

AAre there any nosnsulin medications that should
be considered for him?

AHow would you design his regimen?



ADVANCE: Diabetes complications
and Alc relationship

A Linear relationship
(no threshold) for
eye complications

A Jcurve: Increasing

risk with Alc <6.5%

for CV and renal
complications

Mean HbA . during Mean HbA |, during
follow-up (%) follow-up (%)

Zoungas, et aDiabetoIogia2012;55(3)6:636343.



Even in 2019, people with diabetes still
have more CVD, amputations and death

T2DM | 2=

Patients with type 2 diabetes

andardized Incidence Rate
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RawshanA, et alN Engl Med2017;376:14071418.
Gregg EW, et alN Engl Med 2014;370/15141523.



Previewof ARS #1

AWhich glucosdowering agent below has
NOT been shown to reduce cardiovascular
risk?

A. Liraglutide
B. Empagliflozin
C. Linagliptin
D. Canagliflozin



Diabetes medications with clinical trial
evidence for CV risk reduction

Empagliflozin  SGLT2I CV death Qmn::
o . MACE Qmn:?

Canagliflozin  SGLT2I HE / DKD Qo K K

Dapagliflozin  SGLT2i Hosp HF QH 152

MACE (M, stroke

Liraglutide GLP1RA CV death) Qm 03z

Semaglutide GLP1RA MACE QH ciz
Dulaglutide GLP1RA MACE QM H:2




4 of these are now FDRapproved to
reduce CV risk in diabetes

Generic Class Date Indication

Empagliflozin SGLT2i Dec 2016 CV death

MACE (MI, stroke,
CV death)

Oct 2018 MACE
Sep 2019 Hosp HF, DKD

Dapagliflozin  SGLT2I Oct 2019 Hosp HF

Liraglutide GLP1RA Aug 2017

Canagliflozin  SGLT2i

Established CVD or

Type 2 diabetes high CV risk



Overall approach to glucosawering
in type 2 diabetes

Firstline: metformin and
comprehensive lifestyle change.Re
assess/modify every-8 months.
LT 16! MmO F062@S (I NE
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EstablisheC
ASCVD or —

CKD?

I o

ADA Diabetes Car2019;42(Suppl 1):S99102.



If YE& established ASCVD or CKI

AAnd ASCVD predominates: |*FDAapproved

AGLPLRA or SGEJi (if adequate | '"aglutide

. .. empagliflozin
eGFR) with proven CVD benef"canagliﬂozin

AANnd CHF or CKD predominates:: FpaAapproved:
AANnd eGFR adequate, then SGLemaglutide
2i with proven CVD or CKD Dulaglutide
benefit**

Alf SGLRi not tolerated, or FDA-approved
- Canagliflozin
contraindicated, then GI-PRA Dapaglifiozin
with proven CVD benefit* FDAapproved:

empagliflozin
ADA Diabetes Car2019;42(Suppl 1):S99102.




Other benefits of diabetes agents

ANo hypoglycemia  AWeight loss

AGLP1RA AGLP1RA
ASGLD; ASGLTDi
ADPPA4i

AThiazolidinedione
(TZD)



How to choose between a GILRA or
SGLT2i with CV benefit?

SGLT2i GLPiRA

Consider Using an SGLT2 Inhibitor Consider Using a GLP-1RA First
First When Patient and Clinician When Patient and Clinician
Priorities Include: Priorities Include:

Reducing MACE and CV death Reducing MACE and CV death
Preventing heart failure hospitalization Substantial weight loss

Reducing blood pressure Once weekly (subcutaneous) dosing

Orally administered therapies Therapy when eGFR consistently
Exception: orakemaglutidenow avalil. <45 ml/min/1.73 m?*

Das SR, Everett BM, et AlAm ColCardiol2018;72(24):320223.



When to consider an alternative to an
SGLT2i or GIHERA?

Consider an alternative
to an SGLT2I If: to a GLPLRA If:

Significant CKD* Persistent nausea, even at low
History of prior amputation, doses

severe peripheral arterial History of pancreatitis

disease, neuropathy, or diabetic History of gastroparesis

foot ulcers (avoid canagliflozin) History of MEN2 or medullary
History of recurrent genital thyroid cancer

candidiasis History of proliferative retinop-
History of diabetic ketoacidosis athy (semaglutide)

History of osteoporosis (avoid

canagliflozin)

*The SGLT2i effect to lower glucose diminishes with worse (
but other benefits for CVD and CKD persist or are greater

Das SR, Everett BM, et AlAm ColCardiol2018;72(24):320223.



ARS #1

AWhich glucosdowering agent below has
NOT been shown to reduce cardiovascular
risk?

A. Liraglutide
B. Empagliflozin
C. Linagliptin
D. Canagliflozin



How do the agents compare for
glucoselowering?

AGLRP1RA> SGLT2F DPP4i

AGLP1RASemaglutide= dulaglutide =
exenatide weekly liraglutide> exenatide

ASGLT2Canagliflozin = ertugliflozin
empagliflozin = dapaglifiozin

ADPRA4i Sitagliptin = linagliptin alogliptin=
saxagliptin



Previewof ARS #2

AYou are seeing a #6 old patient with
T2DM, Alc 8.5% on metformin, h/o vertebral
fracture and prior toe amputation, with good
renal function. What drug class would the
best option for Alc lowering?

A. Sulfonylurea

B. Thiazolidinedione

C. SGIZ inhibitor

D. GLH receptor agonist



What about potential risks and
side effects?



Biguanide: Metformin

Gl side effects  Vjtamin B12 Risk for

are common: deficiency lactic
Diarrhea acldosisg
Nausea Contraindicated

If eGR<30 mL/min



Titrate metformin to maximize
tolerability Epicdotphrase

When you start the metformin:
A Take one 500 milligram tablet once a day for one week. THEN
A Take one 500 milligram tablet twice a day for one week. THEN

A Take two 500 milligram tablets in the morning and one 500 milligram
tablet in the evening for one week. THEN

A Take two 500 milligram tablets twice a day.

A The final dose is 1000 milligrams twice daily (total 2000 milligrams per
day).

A If you develop intolerable symptoms of bloating or diarrhea after you
Increase the dose, go back to the previous lower dose for an additiona
week then try increasing it again.

Extendedrelease formulations tend to be
better tolerated



GLP1 receptor agonists

dulaglutide semaglutideexenatideQwk liraglutide,
exenatide

Injection
Gl side effects site Risk of
are common: reactions thyroid
Nausea, C-cell tumors
vomiting, (liraglutide,
(with 1 exenatideQwkK)

exception)




SGLT-ahibitors

canagliflozin, empagliflozin, dapagliflozin, ertuglifiozin

Genitourinary S :
Infections. Risk of N [-5]

C 2 dzNJ/ A S Nimrpvolemia, cholesterol
gangrene hypotension

Canagliflozin
AAmputation
AFractures




DPP4 inhibitors

sitagliptin, linagliptinglogliptin saxagliptin

Potential risk of
Joint pain acute pancreatitis



Thiazolidinediones (TZD)

rosiglitazone, pioglitazone

B [-9]

Fractures Cholesterol
Congestive (rosiglitazone)
Heart
Failure, Bladder
Eluid Cancer

retention/edema (Pioglitazone)



Insulin

Glargine t100 and U300, detemirdegludec¢
lispro,aspart glulising NPH, regular, 70/30, 75/25, 50/50

n B

_ Injection
Hypoglycemia site
More so reactions
with NPH,

regular, 70/30

Weight
gain



Sulfonylureas (SU)

glipizide, glyburide, glimepiride

Hypoglycemia  Increased risk Weight
of CV death gain
based on

studies of older SU
tolbutamide



ARS #2

AYou are seeing a #6 old patient with
T2DM, Alc 8.5% on metformin, h/o vertebral
fracture and prior toe amputation, with good
renal function. What drug class would be the
best option for Alc lowering?

A. Sulfonylurea

B. Thiazolidinedione

C. SGIZ inhibitor

D. GLH receptor agonist



GbS20yaSié RAI

AMr. B is a 53 year old M hospitalized for NSTEMI
and underwent 3v CABG

AHe had HTN but no other medical history and was
on no medications prior to admission

AAdmission poinbf-care (POC) glucose: 263 mg/dL

AHbAlc: 11.5%

AHe agrees that he needs to be on insulin upon

AWhich insulin is safe?

AAre there any nosnsulin medications that should
be considered for him?



Is it safe to use NPH instead of a bas
insulin analog? Maybe.

Figure 2. Time to First Hypoglycemia-Related Emergency Department Visit or Hospital Admission
Among Patients With Type 2 Diabetes
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Type of insulin
NPH 23561 7247 4217
Analog 1928 597 353

LipskakJ, et alJAMA2018;320:5362.




Is it safe to use NPH instead of a bass
insulin analog?

Switching from
Glargine to NPH in a
subpopulation of
o Glargine ACCORD caused
= NPH more episodes of
PR severe hypoglycemia
Time (weeks) but no difference in
nocturnal

hypoglycemia or
In the ACCORD health care resource

population, NO utilization.
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=
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L
=
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©
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>
=

BerardL, et al.Can J DiaB015:39(29€301).



Observational data: Adause mortality on
insulin vs novel oral agents

© e Insulin HR (95% Cl): 0.56 (0.49-0.64)
Novel (Dapagliflozin/DPP-4i)

0.0 05 1. 15 20 25

Ins 10879 9883 5 221 890
Nov: 10879 10482 455 24 910

Fig 3 - Kaplan-Meier curves for all-cause mortality comparing propensity score-matched groups treated with novel drugs
(SGLT-2 inhibitor and DPP-4 inhibitor) versus insulin.>*

ALower alicause mortality with novel agents in
propensity scorematched groups treated with SGLT
21 and DPHi vs insulin

Herman M, et alProg Cardiovasc D2917;60:422434.



GbS9yaSié RALFO
Key aspects to consider

AEstablished ASCVD
ANo heart failure or CKD
AVery high Alc of 11.5%

AGoals: improve/lower Alc, avoid
hypoglycemia

ABasal insulin analog preferred over NPH

ALiraglutide (or dulaglutide ®emaglutidd
ACanagliflozin (more gluco$ewering) or empagliflozin



Median monthly cost of max approved dail
dose of noAnsulin DM medications in US*

*Actual out of pocket cost is usually different

Sulfonylurea Glipizide

Thiazolidinedione Pioglitazone

Rosiglitazone

Alogliptin
Saxagliptin
Linagliptin
Sitagliptin

DPP4i

Ertugliflozin
Dapagliflozin
Canagliflozin
Empagliflozin

ExenatideQwk
Exenatide
Dulaglutide
Semaglutide
Liraglutide

SGLT2i

Adapted from ADA. 9. Pharmacologic approaches to glycemic treat&tiaindards of Medical Care in Diabetes.

Diabetes Car2019;42(Supp. 1):SS9102.

10 mg XL

45 mg
4 mg

25 mg
5 mg
5 mg

100 mg

15 mg
10 mg
300 mg
25 mg

2 mg suspension/per
10 mcg pen
1.5/0.5 mL pen
1 mg pen
18 mg/3 mL pen

20 mg (XL)

45 mg
8 mg

25 mg
5 mg
5 mg

100 mg

15 mg
10 mg
300 mg
25 mg

2 mg
20 mcg
1.5 mg

1 mg
1.8 mg




Median cost of insulin (US) per 1000 units*

*Actual out of pocket cost is usually differeriboes not take into account
discounts, rebates, other price adjustments

Basal analog Glargine (Lantus) U-100 vial
U-100 prefilled pen

Concentrated U-500 Human U-500 vial
Human Regular  Regular U-500 prefilled pen

Intermediate Human NPH U-100 vial
acting U-100 prefilled pen

Shortacting Human Regular U-100 vial

Rapidacting Lispro (Humalog) U-100 vial
U-100 3 mL cartridge
U-100 or U200 prefilled pen

Pre-mixed NPH/Regular U-100 vial $165
70/30 U-100 prefilled pen $377

Premixed analog Lispro 75/25 U-100 vial $342
U-100 prefilled pen $424

Adapted from ADA. 9. Pharmacologic approaches to glycemic treatqfétaindards of Medical Care in
DiabetesDiabetes Car2019;42(Supp. 1):S99102.




Inexpensive NPH, regular, or 70/30
insulin (no Rx needed) and supplies

Walmart

ReltOn NPH insulin $25 / vial
ReltOn Regular insulin $25 / vial
ReltOn 70/30 insulin $25 / vial

ReltOn Insulin syringes $15.58 / box of 100
ReltOn Prime Glucose Monitor $9

ReltOn Prime Test Strips $17.88/100 strips
ReltOn Lancets $1.58 for 100 lancets




Benefits { NEE ]

Weight loss/no
weight gain

Invasiveness

T




What is high value diabetes care?

Value takes into account

net clinical benefit, cost, and
likelihood of patient adherence



5NXz3a4 R2Yy QU 62 N.
R2y QU Gl 1S 0

- C. Everett KoofJS Surgeon General,
1982-1989)



Strategies to increase adherence

AUseful (demonstrate value)educate about
narms, benefits

AUseable (fits into realife workflow)

Alower cost

Aeasy to take

Aminimize side effects

AU establish trust (and respect)
AShow outcomes/effectiveness
AShow that you are monitoring med adherence

Larry Garbeg American Diabetes Association Scientific Sessions 2019.



IS it more coskffective to start an SGIZT
or NPH insulin as &agent?

O2y

AConclusionTreatment intensification with an SGLT2i
prior to NPH was cosdffective or cosineutral
compared with immediately starting NPHigher
drug costs offset by lower incidence of complications

PawaskaiM, et al.DiabObesMetab2019:;21:10161017.



Patient EV: 6¢rold F

ACC: shortness of breath x 2 days, fatigue x 1 month
ANo fever, chest pain, cough, edema or weight change
ANo other symptoms

AT2DM x 10 years, HTN

AMetformin XR 2000 mg QD, Glyburide 10 mg BID,
enalapril 40 mg QD, NPH insulin 20 units QHS

AExam: 128/64. HR 72. T98.2 BMI 31
ATotal Chol 199. LDL 126. HDL 37. TG 179.
AHbA1c 8.3%  Creatinine 0.9



EV: 63/0F, T2DM x 19 on metformin,
no CAD, Alc 8.3%, dyspnea x 2 days

AAfter workup, found to have CHF (EF 30%) and
suspected to have had an MI in the past month

ATransferred out of

|ICU to stepdown
unit
APaged by nurse: O B (e

Unable to obtain

anything better
for our diabetes

YES!



