The last, not the least...

In the era of growing number of diabetes medications and new data, we should
consider the below factors to select the proper component for each individual

patient:

[ Effectiveness J [ Safety profiles J [ Side effects J
. Cardiovascular Our experience
Extra-glycemic effects [ effects } in handling

[ Availability ] Patient preference { Cost ]
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Need for an Early and Intensive Approach to Type 2 Diabetes

Management

* At diagnosis of type 2 diabetes:
Many of the patients already have diabetes complications. 12

* Current management:

One-thirds of patients do not achieve target HbA,c 3

» In 2013-2016, 64% of adults with diagnosed diabetes met
individualized A1C target levels in US.3

Majority require polypharmacy to meet glycemic goals over time.*

10

COICH

1- JAMA. 2016;316(6). 2- J Diabetes Complications. 2018;32(1):34-40. 3-JAMA Intern Med. 2019. 4- Am J Manag Care. 2006;12(8):435-40.
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Improving Glycemic Control in T2DM Achieving Glycemic Goals Sooner
May Reduce the Risk of Complications!

Diet and
lexercise

HbA1lc (%)
o]

OAD

10 -
Diet and
lexercise monotherapy
mlnotherapy l l

ombiIltion

OAD + multiple
OAD + d'all‘y T.sulm
OAD basal insulin ihjections
OAD . .
OAD uptitration l
combination l (:omp“Ca“°“s
OAD + multiple
OAD OAD OAD + daily insulin
basal insulin injections

up t'Iration

l COmplications
Mean

!

Duration of diabetes

OAD = oral anti-diabetic
1. Int J Clin Pract 2005; 59:1345-1355. 2. BMJ 2000; 321:405-412.
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Prescribed Number of Doses/Day Is Inversely Associated With Medication
Adherence Across All Conditions?

100 -
90 7
80 7
70 A
60 7
20 7
40 17
30 A
20 7
10 T
0 -

Mean dose-taking adherence (%)

1 2 3 4
Doses per day

Dose-taking: taking the prescribed number of pills each day. . .
coIC

1- Clin Ther. 2001;23(8):1296-310. DIABETES
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Early Combination Therapy for T2DM Management?!

* Ensure Prompter and Better Glycemic Control
* Improving patient’s Adherence to Treatment

* Possibly Reducing Clinical Inertia

* More Opportunity to Address Individual Needs
e Reducing Risk of Diabetes Complications

COIC

1-Lancet. 2019;394(10208):1519-1529. DIABETES
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Metformin Targets the Pathophysiology of T2DM1

[ Metformin }
Intestine Liver Skeletal muscle
1 Anaerobic glucose | Gluconeogenesis T Insulin-mediated
Metabolism | Glycogenolysis glucose uptake
| Fatty acid oxidation 1 Glycogenesis

] Fatty acid oxidation

)

J Hyperglycemia }:

COIC

1-Diabetologia. 2017; 60(9): 1577-1585. DIABETES
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DPP4-inhibitors Provide an Effective Pharmacological
Approach in T2DM*4

Glucose
dependent

N Insulin

N Glucose
uptake by
peripheral tissue

Ingestion of
food

Release of

active incretins ==p |
GLP-1 and GIP |

\ Blood glucose in
fasting and

postprandial states

Linagliptin
oPP-4 B
. enzyme Glucose-
W Glucagon

\/ Hepatic
glucose

. . production

Inactive Inactive
GLP-1 GIP O
GLP-1=glucagon-like peptide-1; GIP=glucose-dependent insulinotropic polypeptide.

DIABETES
1-Endocrinology. 2004 ;145(6):2653-9. 2- Lancet. 2002 ;359(9309):824-30. 3-Curr Diab Rep. 2003;3(5):365-72. 4-Buse JB et al. In Williams Textbook of Endocrinology. 10th ed., 2003:1427-1483.



Linagliptin clinical profile!

Safety & Tolerability

Overall safety profile similar to placebo:
No clinically relevant weight gain

Efficacy

Meaningful and reliable efficacy
across complete range of
oral diabetes therapies

Very low risk of hypoglycemia

Not associated with
an increase in CV risk

Sustained efficacy in
longer term treatment

up to 2 years Llnagllptln

Primarily excreted

Once-daily via bile & gut

With or without food Renal excretion = 5%

No dose adjustment in
Convenience renal or hepatic impairment

cOIC

DIABETES

1- Linagliptin FDA Label; 2017, Reference ID: 4137622.
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Dosage Forms and Strengths?:

e 2.5 mglinagliptin/500 mg metformin HCI

e 2.5 mg linagliptin/1000 mg metformin HCI

DIABETES
1- Linagliptin and Metformin FDA Label.;2019, Reference ID: 4457960. 9



Dosage and Administration?:

Individualize the starting dose of LIROPRIM
based on the patient's current regimen.

Give twice daily with meals, with gradual dose
DAILY escalation to reduce the gastrointestinal effects
| due to metformin.

linagliptin/1000 mg metformin HCl twice daily.

A The maximum recommended dose is 2.5 mg
I

COICH

DIABETES

1- Linagliptin and Metformin FDA Label.;2019, Reference ID: 4457960. 10



DPP-4 inhibitors Provide an Effective Pharmacological
Approach in T2DM 14

Ingestion Glucose-dependent A Peripheral
of food A Insulin from glucose
beta cells uptake
Pancreas  (GLP-1and GIP)
) Release of :
Gl tract = = active incretins = Blood glucose in
| GLP-1 and GIP? Beta cells A
Alpha cells postprandial states
Linagliptin [, e?\:;:e Glucose-dependent
(DPP-4 :
inhibitor) _ _ W Glucagon \ Hepatic
Inactive Inactive from alpha cells glucose
GLP-1 GIP (GLP-1) production

By increasing and prolonging active incretin levels, Linagliptin increases insulin release and decreases
glucagon levels in the circulation in a glucose-dependent manner.

DPP-4=dipeptidyl peptidase 4; Gl=gastrointestinal; GIP=glucose-dependent insulinotropic peptide; GLP-1=glucagon-like peptide-1. DIABETES
2Incretin hormones GLP-1 and GIP are released by the intestine throughout the day, and their levels increase in response to a meal.

1. Kieffer TJ et al. Endocr Rev. 1999;20(6):876—913. 2. Ahrén B. Curr Diab Rep. 2003;3(5):365—-372. 3. Drucker DJ. Diabetes Care. 2003;26(10):2929—- 11
2940, 4. Holst JJ. Diabetes Metab Res Rev. 2002;18(6):430-441.




Linagliptin has the broadest clinical evidence in the DPP-4i class

Dual Triple

Monotherapy therapy therapy ngh CV Heart ngh
N . risk failure kidney risk
Vild ag li pt| n 1 I Limited evidence* § Limited evidence J Limited evidence
7 |
Sax ag I ptl n 2 | Safety signal Limited evidence
T |
|
AlOgliptir\?”A’ | Limited evidence
|
: . | m :
Sltag li ptl n>:6 I Proven safety Proven safety Limited evidence
|
Lin ag li ptl n’ I Proven safety Proven safety
|
I @ ! °
*No CVOT of vildagliptin has been conducted; "Not studied in combination with metformin and thiazolidinedione(s); *Not studied in combination with metformin and sulphonylurea(s); SNumerical, non-significant increase in DIABETES
hospitalisation for heart failure, CV, cardiovascular; CVOT, cardiovascular outcomes trial; DPP-4, dipeptidyl peptidase-4
1. Novartis Europharm Ltd. Galvus® (vildagliptin) summary of product characteristics; 2. Scirica B et al. N Engl J Med 2013;369:1317; 3. White W et al. N Engl J Med 2013;369:1327; 4. Takeda Pharma A/S. Vipidia® (alogliptin) 12

summary of product characteristics; 5. Green J et al. N Engl J Med 2015;373:232; 6. Engel SE et al. Diabetes Obes Metab 2017;19:1587; 7. Rosenstock J, et al. JAMA. 2018 Nov 9. doi: 10.1001/jama.2018.18269



Metformin Targets the Pathophysiology of T2DM1

|
/

Intestine

1 Anaerobic glucose

Metformin

|

Liver

[ | Gluconeogenesis

Skeletal muscle

1 Insulin-mediated

Metabolism | Glycogenolysis glucose uptake
| Fatty acid oxidation 1 Glycogenesis
] Fatty acid oxidation
¥ Hyperglycemia «
1-Diabetologia. 2017; 60(9): 1577-1585. DIABETES
Gluconeogenesis: Gluconeogenesis is the metabolic process by which organisms produce sugars (namely glucose) for catabolic reactions from non-carbohydrate precursors. 13

Glycogenolysis is the breakdown of glycogen (n) to glucose-1-phosphate and glycogen (n-1). Glycogen branches are catabolized by the sequential removal of glucose monomers via phosphorolysis
Glycogenesis is the process of glycogen synthesis, in which glucose molecules are added to chains of glycogen for storage.



DPP-4 Inhibitors Improve Glucose Control by Increasing Incretin Levels in

Ingestion
of food

Type 2 Diabetes!*

Release of
incretins from
the gut

D}KL

Inactive
incretins

Glucose dependent

A Insulin

from beta cells
(GLP-1 and GIP)

Pancreas

g

SN

o7

Insulin

increases
peripheral §
glucose
uptake

Improved
Physiologic
Glucose Control

Glucose dependent

U Glucagon
from alpha cells
(GLP-1)

“insulin and

J glucagon
reduce hepatic

glucose
output

e

DPP-4 = dipeptidyl peptidase 4

DIABETES

1-Endocrinology. 2004 ;145(6):2653-9. 2- Lancet. 2002 ;359(9309):824-30; 3-Curr Diab Rep. 2003;3(5):365-72; 4-Buse JB et al. In Williams Textbook of Endocrinology. 10th ed.,

2003:1427-1483.
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Sitagliptin and Metformin Target the Core Metabolic Defects of Type 2 Diabetes

Beta-Cell Insulin
Dysfunction Resistance

~

Metformin
insulin- sensitizing 3>
(Liver, Muscle, Fat)

Sitagliptin &
improves beta-cell function *
increases insulin synthesis
and release.!

Sitagliptin Metformin

;E(:;j;; Is_lfp?)ression of glucagon decreases HGO by targeting the liver

from alpha cells.? Hepatic Glucose to decrease gluconeogenems and
Overproduction glycogenolysis.*

(HGO)

I ® ! ®
1. Diabetes Care; 2006;29(12):2632—-2637. 2- Curr Opin Endocrinol Diabetes Obes. 2007;14(2):98-107. 3- Diabetes Care. 1998;21(8):1301-1305. DIABETES
4- Ann Intern Med. 2002;137(1):25-33. 5- J Clin Invest. 2001;108(8):1167-1174.
Gluconeogenesis: Gluconeogenesis is the metabolic process by which organisms produce sugars (namely glucose) for catabolic reactions from non-carbohydrate precursors. 15
Glycogenolysis is the breakdown of glycogen (n) to glucose-1-phosphate and glycogen (n-1). Glycogen branches are catabolized by the sequential removal of glucose monomers via
phosphorolysis



Sitagliptin: Once-Daily Dosing Administration?

Usual Dosing for Sitagliptin*

The recommended dose of Sitagliptin is 100 mg once daily
as monotherapy or as combination therapy

Patients With Renal Insufficiency*-'

A dosage adjustment is recommended in patients with moderate or severe renal
insufficiency and in patients with end-stage renal disease requiring hemodialysis or

peritoneal dialysis.
50 mg once daily 25 mg once daily

Severe and ESRD*

Moderate
eGFR less than 30 mL/min/1.73 m2

eGFR greater than or equal to 30 . ) ) ]
(including patients with end stage renal

mL/min/1.73 m2 to less than 45 mL/min/1.73
disease [ESRD] on dialysis)

m?2

Assessment of renal function is recommended prior to Sitagliptin
initiation and periodically thereafter.

*Sitagliptin can be taken with or without food. *Patients with mild renal insufficiency—100 mg once daily.
*ESRD=end-stage renal disease requiring hemodialysis or peritoneal dialysis.

1-Sitagliptin FDA Label, 2018, Reference ID: 4219849.

PPARR agonist= Thiazolidinedione class.

Liptin my !

DIABETES




Sitagliptin + Metformin: Twice-Daily Dosing Administration'

* Individualize the starting dose of Sitagliptin +Metformin based on

the patient’s current regimen.

* Adjust the dosing based on effectiveness and tolerability; e —

»not exceeding the maximum recommended daily dose:
T . Zipmet _
(100 mg sitagliptin and 2000 mg metformin). Zipmet = :
305;c?:e0d F.C.Tag:;sldi oty '

* Twice daily with meals, with gradual dose escalation:

» to reduce the gastrointestinal effects due to metformin.
o Not use in eGFR <30 mL/min/1.73 mZ.

o Not recommended in eGFR between 30 to <45 mL/min/1.73 m?2.

cOICH

1-Sitagliptin+ Metformin FDA Label,2017,Reference ID: 4043185 DIABETES
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Kidney Plays a Significant Role in Glucose Balance

Glucose in diet
~180 g/day?

Glucose utilization:
~250 g/day?

Reabsorption’

Filtration &
Reabsobtion

Production’

(Gluconeogenesis)

Utilization’

Utilizes 25-35 g/day
Produces 15-55 g/d

1-Gerich JE. Role of the kidney in normal glucose homeostasis and in the hyperglycaemia of diabetes mellitus: therapeutic implications. Diabetic Medicine. 2010; 27(2):136-42. DIABETES

2-Wright EM et al,. Active sugar transport in health and disease. Journal of internal medicine. 2007; 261(1):32-43.



Renal glucose re-absorption in healthy individuals

180 g/day’
v

[ Filtered glucose load J

" 4

| osGlT, |

o _ -

DIABETES
19

1-Gerich JE. Role of the kidney in normal glucose homeostasis and in the hyperglycaemia of diabetes mellitus: therapeutic implications. Diabetic Medicine. 2010; 27(2): 136-42.



Renal glucose re-absorption in patients with diabetes

|

Filtered glucose load >
180" g/day

\4

r | .
’ ' /When blood glucose\

increases above the renal
threshold
(~ 180 mg/dL), the
capacity of the
transporters is exceeded,
resulting in urinary

DIABETES
1-Gerich JE. Role of the kidney in normal glucose homeostasis and in the hyperglycaemia of diabetes mellitus: therapeutic implications. Diabetic Medicine. 2010; 27(2): 136-42. 20



Urinary glucose excretion via SGLT2 inhibition

Filtered glucose load
> 180 g/day
v

A

o+

SGLT, inhibitors reduce
glucose re-absorption
in the proximal tubule,
leading to urinary
glucose excretion* and
osmotic diuresis’

*Loss of ~ 80 g of glucose/day

I ® ! ®
DIABETES
1-Gerich JE. Role of the kidney in normal glucose homeostasis and in the hyperglycaemia of diabetes mellitus: therapeutic implications. Diabetic Medicine. 2010; 27(2):136-42. 21




. e . 1 ; ;
Pre-specified primary and key secondary outcomes PE b REE

‘.l OUTCOME

Fosj

Non-fatal myocardial
infarction

Cardiovascular death

Hospitalization
for
unstable angina

MACE*

—

Additional Key components of MACE

(hard endpoints of atherosclerotic disease)
Non-fatal stroke components may be o
Additional components for MACE-plus

included

*Major Adverse Cardiovascular Events

® ®
— |
! L
 S— - i

DIABETES
1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.



EMPA-REG OUTCOME®: summary

Empagliflozin in addition to standard of care reduced CV risk and improved
overall survival in adults with T2D at high CV risk’

14% 38% 32% 35%

W

J, CV death J All-cause J, Heart failure

4 3P-MACE mortality hospitalisations

The overall safety profile of empagliflozin was consistent with previous clinical
trials and current label information’

COIC

DIABETES

3P-MACE, 3-point major adverse cardiovascular events
Empagliflozin is not indicated for CV risk reduction. CV, cardiovascular; T2D, type 2 diabetes 23
1-Zinman B et al,. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. New England Journal of Medicine. 2015; 26;373(22):2117-28.



Renal Outcomes with Empagliflozin over 3.2 Years (EMPA-REG RENAL)'

39% 38% 46%
P<0.001 P<0.001 12 P<0.001
20 18 -
18 16 10
16 14 -
— 14 — — 8 7
X R 12 - X
v 12 o] 4]
5 g 10 56
= 10 = =
o e 8 - a
8 4
6 |
6
4 -
4 2 -
2 2
0 0 - 0 -
Incident or worsening Progression to Post-hoc composite outcome*
nephropathy macroalbuminuria
Arrows = relative risk reduction . .
*Doubling of SCr + eGFR <45 mL/min/1.73 m?, initiation of renal replacement therapy, or death from renal disease. ‘ \ , I ‘ I

DIABETES
1-Wanner C et al,. Empagliflozin and progression of kidney disease in type 2 diabetes. New England Journal of Medicine. 2016; 28;375(4):323-34. 24



Empagliflozin

@ Synoripa

Empagliflozin s Metformin

Diabetes

25



Conclusions

Combination of empagliflozin/linagliptin:

+»* Significantly Reduced HbAlc compared with the individual components and were well
tolerated.

** FPG was significantly reduced with empagliflozin 25 mg/linagliptin 5mg compared with

individual components

** The combination of empagliflozin and linagliptin added on to metformin offered a

sustained reduction in HbAlc, FPG, weight, and blood pressure, which persisted up to

week 52.

cOICH

DIABETES



Dosage and Administration (Once Daily Tablet)?!

» Recommended starting dose: 10/5mg
(10mg Empagliflozin/ 5mg Linagliptin).

RICYED =

@ Glorent2 **

cmnad
mpay

pets
30 Fam <™ w
g

> Do not initiate GLORENTA if eGFR is
below 45 mL/min/1.73 m?2.

> Discontinue GLORENTA if eGFR falls
persistently below 45 mL/min/1.73 m?

OIS

COICH

1. GLYXAMBI® (empagliflozin and linagliptin) tablets label FDA 2018 DIABETES
27
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PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

Pharmacologic Therapy for Type 1 Diabetes

1 Most people with type 1 diabetes should be treated with multiple daily
Injections of prandial and basal insulin, or continuous subcutaneous
Insulin Infusion. A

2 Most individuals with type 1 diabetes should use rapid-acting insulin
analogs to reduce hypoglycemia risk. A

3 Patients with type 1 diabetes should be trained to match prandial
Insulin doses to carbohydrate intake, premeal blood glucose, and
anticipated physical activity. C



PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

Pharmacologic Therapy for Type 2 Diabetes

4 Metformin is the preferred initial pharmacologic agent for the treatment
of type 2 diabetes. A

5 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

6 Early combination therapy can be considered in some patients at
treatment  initiation to extend the time to treatment failure. A

7 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 (2300 mg/dL [16.7 mmol/L]) are very high. E



PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

Pharmacologic Therapy for Type 2 Diabetes
(continued)

8 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 (Table 9.2 and Figure 9.1). E

9 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
(Table 9.1, Table 10 .3B, Table  10.3C) is recommended as part of the
glucose-lowering regimen independent of A1C and in consideration of
patient-specific factors (Figure  9.1). A



PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

Pharmacologic Therapy for Type 2 Diabetes
(continued)

10 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

11 Intensification of treatment for patients with type 2 diabetes not meeting

treatment goals should not be delayed. B

12 The medication regimen and medication-taking behavior should be

reevaluated at regular intervals (every 3—6months) and adjusted as
needed to incorporate specific factors that impact choice of treatment
(Fig. 4.1 and Table 9.1). E



Table 9.1—-Drug-specific and patient factors to consider when selecting mtil‘lyperglyoem\c treatment in adults with type 2 diabetes

i Renal effects
Efficacy Hypoglycemia Oral/sQ Additional considerations
Progression of DKD Dosing/use considerations*
High No Neutral Oul Neutral * Contraindicated with eGFR * Gastrointestinal side effects common |
(potential for <30 mi/min/1.73 m* (diarrhen, nausea)
modest 0ss) * Potential for B12 deficiency
$GLT-2 Inhibitors Intermediate No Loss Benefit: Benefit: High Oal Benefit: canagifiozing, | ¢ Renal dose adjustment * FDABlack Box: Risk of
empaglifiozint, empaglifiozint, empaglifiazin, dapagifiozin required (canaglifiozin, amputation (canaglifiozin)
canaghflozin canaglifiozin , dapaghifiozin, empaglifiozin,
dapaglifiozin: ertugiifiozin) () (Bkolbmefmchm
»  DKA risk {all agents, rare in
T20M)
= Genitourinary infections
= Risk of volume depletion,
hypotension
= MLDL cholestercl
* Risk of Fournier's gangrene
GLP-1 RAs High No | Loss Neutrat lipisenatide Neutral High 5Q; oral Benefit: liraglutide * Renal dose adjustment * FDA Black Box: Risk of thyroid
| (semaglutide] required (exenatide, Ccell wmors (Hraglutide,
lixisenatide) albiglutide, dulaglutide, exenatide
extended release)
* Caution when initiating or
Benefit: See label increasing dose due to » Gastrointestinal side effects
indication of reducing| potential risk of acute common (nausea, vomiting,
CVD events kidney injury diarrhea)
* |njection site reactions
= Acute pancreatitis risk
DPP-ginhibitors Intermediate No Neutzal Neutral Potential rick: High Onal Neutral * Renal dose adjustment *  Potential risk of acute pancreatitis
saxagliptin requhd(shodipﬁn,k * Joint pain
saxaghiptin, alogliptin H
b et Pharmacologic
Impairment
+ o doso acustmont Approaches to
required for linagliptin .
Thiszolidinediones ol No Gain P:;\d-lbnmﬂ- Incroased risk Low Oal Neutral . mmaapm . ::nbdxluc«wwm Glycemlc
P! L req ure [ploglitazone, rosiglitazone) .
S * Genetyrex Management:
recommended In renal . :‘lwmmbnm.hm .
Impalrment due to
o e ... S Standards of Medical
fuid retention * Risk of bone fractures . .
¢ Bakdrcancrloghaznd Care in Diabetes -
f;'::’;:‘:;':;o) High Yes Gain Neutral Neutral Low oal Neutral * Glyburide: not * FDA Special Warning on Increased 2020. Diabetes Care
shove recommended risk of cardiovascular mortakity . .
- Glipizkieand glimepiide: based on studies of an okder 2020,43(Suppl 1)898'
Initiate conservatively to sulfonylurea (tolbutamide)
ki S110
Insulin Human Highest Yes Galn Neutral Neutral Low 15Q; Neutral * Lower insulin doses * Injection site reactions
insulin inhaled required with 2 = Higher risk of hypoglycemia with
decrease in eGFR; titrate human insulin (NPH or premixed
per clinical response formutations) vs. analogs
Analogs High sQ |

*For agent-specific dosing recommendations, please refer to the manufacturers’ prescribing information. *FDA approved for CVD benefit. +FDA-approved for heart failure indication; §FDA-approved for CKD
indication. CV, cardiovascular; DPP-4, dipeptidyl peptidase 4; DKA, diabetic ketoacidosis; DKD, diabetic kidney disease; GLP-1 RAs, glucagon-like peptide 1 receptor agonists; HF, heart failure; NASH, nonalcoholic
steatohepatitis; SGLT2, sodium—glucose cotransporter 2; SQ, subcutaneous; T2DM, type 2 diabetes.
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FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW

INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF!
N
CONSIDER INDEPENDENTLY OF BASELINE
A1C OR INDIVIDUALIZED A1C TARGET
HF OR CKD
ASCVD PREDOMINATES
PREDOMINATES \L
= Particularly HFrEF : S SR
* Established ASCVD (LVEF <45%) COMPELLING NEED TO MINIMIZE
* Indicators of high ASCVD risk = CKD: Specifically eGFR 30-60 HYPOGLYCEMIA
(age 255 years with cov:ynwv mL/min/1.73 m? or UACR
carotid or lower encrem >30 mg/g, particularly
artery stenosis >50%,
i AU UAGH 300 o' DPP-4i GLP-1RA SGLT2R 20
PREFERABLY b Jr ¥ ¥
PREFERABLY SGLT2i with evidence of reducing KAIC KAIC fAIC HAIC
HF and/or CKD progression in above target above target above target above target
GLP-1 RA with proven .
e . ¥ ¥ v ¥
GLP-1RA SGLT2R
SGLT2i with proven GVD beneftt! . s?:';’;‘ :’;‘:ggﬂk SGLT2# SGLT2P i i
NAGER ety e’ than adequate?add GLP-1 RA with OR OR DPP-4i DPP-di
Mi
¥ \ e gris) 20 -, OR
[ — ] v 2D GLP-1RA
: S [ If A1C above target ] ade ¥ N 4 4
v W If A1C above target l
If further lr:sndﬂmﬁm l;mdr!d or = Avoid TZD in the setting of HF W
mﬂ now unable to tolerate %
GLP-1 RA and/or SGLT2, choose gvmmmmm Continue with addition of other agents as outlined above ]
agents demonstrating CV safety: safety: x - ‘&E
For patients on a GLP-1 RA, g maGSGLm' -
. - ider adding GLP-1 RA
consider adding SGLT2i with proven CVD beneft HAIC Moove Serpet ]
: : -
WA oven T banete = DPP-4i (not saxagliptin) N
= DPP-4i if not on GLP-1 RA in the setting of HF (if
« Basal insulin® not on GLP-1 RA) Consider the addition of SU* OR basal insulin:
« TZD® = Basal insulin* = Choose later generation SU with lower risk of hypoglycemia
. SU = SUe = Consider basal insulin with lower risk of hypoglycemia”

1. Proven CVD benefit means it has label indication of reducing CVD events

2. Be aware that SGLT2i labelling varies by region and individual agent with
regard to indicated level of eGFR for initiation and continued use

3. Empaglifiozin, canaglifiazin and dapagiificzin have shown reduction in HF and to
reduce CKD progression in CVOTs. Canaglifiozin has primary renal outcome data from
CREDENCE. Dapaglifiozen has primary heart failurs outcome data from DAPA-HF

4. Degludec or U100 glargine have demonstrated CVD safety
5. Low dose may be better tolerated though less well studied for CVD effects

T Actioned whenever these become new dlinical considerations regardiess of background glucose-lowering medications.

6. Choose later generation SU to lower risk of hypoglycemia,

Glimepiride has shown similar CV safety to DPP-4l

7. Degludec / glargine U300 < glargine U100 / detemir < NPH insulin
8. Semaglutide > liragiutide > dulaglutide > exenatide > ldsenatide
9. If no specific comorbidities (i.e. no established CVD, low risk of hypoglycemia

and lower priority to avold weight gain or no welght-related comorbidities)

ive and DPP-4i

Y -

10. Consider country- and reglon-specific cost of drugs. In some countries
TZDs relatively more exp h

J

COMPELLING NEED TO

i

MINIMIZE WEIGHT GAINOR  COST IS A MAJOR ISSUE® "
PROMOTE WEIGHT LOSS

GLP-1 RA with
good efficacy
for weight
loss®

TZD" su°

T %

N .

I A1C above target

If A1C above target

v v

e v

If quadruple therapy required,
or SGLT2i and/or GLP-1 RA not
tolerated or contraindicated, use
regimen with lowest risk of
weight gain

PREFERABLY

DPP-4i (if not on GLP-1 RA)
based on weight neutrality

= Insulin therapy basal insulin
with lowest acquisition cost

= Consider DPP-4i OR SGLT2i
with lowest acquisition cost™

v

If DPP-4i not tolerated or
contraindicated or patient already
on GLP-1 RA, cautious addition of:

» SU® « TZD® - Basal insulin

LVH = Left Ventricular Hypertrophy; HFrEF = Heart Fallure reduced Ejection Fraction

UACR = Urine Albumin-to-Creatinine Ratio; LVEF = Left

Ejection Fracti

Glucose-
lowering
Medication in
Type 2
Diabetes:
Overall
Approach
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PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

Intensifying to injectable therapies (1 of 2)

Use Principles in Figum 8.1, including resfarcament of bahavioral
imMorventions (weight management and physical activity) and provision
of DSMES o mest indhviduslized treaiment gosis

Congicker GLP-1 RA in mast patients prior b i , -
INITTATION: Iretiati Appeopeiate st Mg doses Sor agart sebectid (wWined wilhn ol : "':nm es GP‘;‘RA o "GLP':':: :
TITRATION: Cractun! [iradior Lo mudisnarcs coas s wilsen chis) : appropnato #rsulin profo 8

Add basal insudio®
Chooe of Disad nsulo ahoukd be Dasod on patient specilc comsdenmtions, neuding oot Reeasassrirves
Fladar 1o Table 9.3 for insu iy ool information

N

Add bass analog or bedbme NPH insifin
INITIATION: Stert 10 U aday OR C.1.-0.2 Uk a day
TITRATION:
o Sed FOG target (see Sechon §: Ghyooms Tageis!

* Chooss evdience-based Siraton sigorthm. e.g., moreose 2 unts every S days to
reach FPG targst without bypoghecenia

¢ For Pypoghuersn dutirmios cani, 1o chst mason loaw doge by 10-20%

Pharmacologic Approaches to Glycemic Management:
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PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

Intensifying to injectable therapies (2 of 2)

' If on bedtime NPH, consider converting to
: twice-daily NPH regimen
Add prandial insulin® : Conwarsion based on individusl neads and current :
Usualy one dose with the largest meal of meal with greatest PPG excursion; prandial i ghycamic control. The following is ons possble spproschr
insuin can be dosad individualy or mixed with NPH as sppropriate ¢ INITIATION: :
INITIATION: TITRATION: i » Total dose = B0% of curment bedtime NPH dose
* 41U a day or 10% of basal * Increase dose by 1-2 1U or i = 2/3 given in the morning
insudin dose 10-153%¢ twice weekly e given att
« It A1C <8% (54 mmolimol) consicer * For hypoglycemia determine mwmou:
lowering the basal dose by 4 U a causa, f no clear reason lower :
day or 10% of basal dose comesponding dose by 10-20% ¢ * Titrate based on individuaized nesds
A Terensunsnns R T !-. lllllllllll ) '
Ay T h Pharmacologic
injections of Can adjust NPH and shortirapid-acting insufns insulin regimen :
prandial nsulin separainy INTIATION: Glycemic
fi.e.. two, then three INITIATION: » Usually unit per unit
additional injecti at the total .
St ingevtiovet * Total NPH doss = 80% of current NPH dose o dppiiden SO Management_
J’  2/3 given before breaklast require adjustment 10 .
» 113 gven betore dinner indiical nood Standards of Medical
Procsed to full * Add 4 IU of shortirapid-acting insulin to each TITRATION: . .
basal-bokus regimen injection ar 10% of reduced NPH dose o Titrots based o0 Care in Dlabetes -
(.9., besal insulin and TITRATION: mdividualzed needs
prandial neukn with = Titrsta each component of the regimen i
o sach componen 2020. Diabetes Care
2020;43(Suppl. 1):S98-
1. Consicer insulin & the first injectable if evidence of omgol bolism, symptoms of hyperglyoemia are pressnt, when A1G levels (>10% (86 mmolimol]} o biood glicoss level Sllo
(=300 mgydl, [18,7 mmol/L]) are very high, or & diagrosis of type 1 diabetes is a poasibibty,
2. When selecting GLP-A RA, ider: patient pref A1C lowering, weight-lowering effect, ce fi y of Injectian. If CVD, dder GLP-1 RA with proven CVD benadit.
3. For patients on GLP-1 RA and basal insulin inath ider use of a fixed.ratio combination produot (iDegLira. or iGlarLisd).
4. Consider switching from evering NPH to a bassl arslog if the patient devebops hypoglycemia andlor § Iy forgets 1o administer NPH in the evening and would be betler managed

with & AM dose of & long-acting basal inaulin,
5. ¥ adding prandial Insudin to NPH, conalder inltlation of a eelf-mixed or premixed inaulin regimen to decrease the er of Injects sred

1



Table 9.2—Median monthly (30-day) cost of maximum approved daily dose of noninsulin glucose-lowering agents in the U.S.

Dosage strength/product Median AWP Median NADAC  Maximum approved
Class Compound(s) (if applicable) (min, max)t (min, max)t daily dose*
Biguanides e Metformin 500 mg (IR) $84 ($4, $85) S2 2,000 mg
850 mg (IR) $108 ($6, $109) $3 2,550 mg
1,000 mg (IR) $87 (34, $88) $2 2,000 mg
500 mg (ER) $89 (587, $7,412)  $5 (35, $988) 2,000 mg H
= N - edian monthly cost o
1,000 mg (ER) $242 (5242, $7,214) $224 ($224, $910) 2,000 mg
Sulfonylureas (2nd o Glimepiride 4 mg $74 ($71, $198) sS4 8 mg ° r
generation) o Glipizide 10 mg (IR) $75 (367, $97) 35 40 mg (IR) "‘ a rr‘ "‘ a p p O e d
10 mg (XL) S48 $15 20 mg (XL) XI u v
e Glyburide 6 mg (micronized) S50 (548, $71) S4 12 mg (micronized) . o .
daily dose of noninsulin
Thiazolidinediones e Pioglitazone 45 mg $348 (5283, $349) $4 45 mg y
e Rosiglitazone 4 mg $407 $330 8 mg
a-Glucosidase e Acarbose 100 mg $106 ($104, $106)  $23 300 mg e
inhibitors e Miglitol 100 mg $241 $311 300 mg g u cose- owe rl ng
Meglitinides (glinides) e Nateglinide 120 mg $155 $39 360 mg
e Repaglinide 2 mg $878 (5162, $897)  $39 16 mg °
DPP-4 inhibitors e Alogliptin 25 mg $234 $168 25 mg a ge nts I n t h e U ° S °
e Saxagliptin 5 mg $505 $403 5 mg
e Linagliptin 5 mg $523 $419 5 mg
o Sitagliptin 100 mg $541 $433 100 mg
SGLT2 inhibitors e Ertugliflozin 15 mg $338 $271 15 mg
e Dapagliflozin 10 mg $591 $473 10 mg
e Empagliflozin 25 mg $591 $473 25 mg
e Canagliflozin 300 mg $593 $475 300 mg
GLP-1 RAs o Exenatide (extended release) 2 mg powder for $840 $672 2 mg**
suspension or pen
o Exenatide 10 pg pen $876 $730 20 pg .
e Dulaglutide 1.5/0.5 mL pen $911 $730 1.5 mg** PharmaCOIOQIC
e Semaglutide 1 mg pen $927 $745 1 mg**
14 mg (tablet) $927 N/A 14 mg ApproaCheS to
o Liraglutide 18 mg/3 mL pen $1,106 $886 1.8 mg Glycemlc
e Lixisenatide 300 pg/3 mL pen S744 N/A 20 pg
Bile acid sequestrant e Colesevelam 625 mg tabs $712 (5674, $712)  $177 375¢ Man agement
3.75 g suspension $675 $415 375¢g .
Dopamine-2 agonist e Bromocriptine 0.8 mg $906 $729 4.8 mg Standards Of Medlcal
Amylin mimetic o Pramlintide 120 pg pen $2,623 $2,097 120 pg/injectiont Care in Diabetes -

AWP, average wholesale price; DPP-4, dipeptidyl peptidase 4; ER and XL, extended release; GLP-1 RA, glucagon-like peptide 1 receptor agonist; IR,
immediate release; N/A, data not available; NADAC, National Average Drug Acquisition Cost; SGLT2, sodium—glucose cotransporter 2. TCalculated
for30-daysupply (AWP [54] or NADAC [55] unit price X number of doses required to provide maximum approved daily dose X 30 days); median AWP
or NADAC listed alone when only one product and/or price. *Utilized to calculate median AWP and NADAC (min, max); generic prices used, if
available commercially. **Administered once weekly. TTTAWP and NADAC calculated based on 120 pg three times daily.
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Table 9.3—Median cost of insulin products in the U.S. calculated as AWP (54) and NADAC (55) per 1,000 units of specified dosage

form/product
Insulins Compounds Dosage form/product Median AWP (min, max)* Median NADAC (min, max)*
Rapid-acting e Lispro follow-on U-100 vial $157 $126
product U-100 prefilled pen $202 $162
e Lispro U-100 vial $330 $264
U-100 3 mL cartridges $S408 $327
U-100 prefilled pen; U-200 S424 $340
prefilled pen
e Glulisine U-100 vial $341 $273
U-100 prefilled pen $439 $353
e Aspart U-100 vial $347t $278%
U-100 3 mL cartridges $430 $345
U-100 prefilled pen S447+ $358*
e Inhaled insulin Inhalation cartridges $924 $606
Short-acting e human regular U-100 vial $165 ($165, $178)tt $134 (5134, S146)tt
Intermediate-acting e human NPH U-100 vial $165 ($165, $178)tt $135 (5135, $146)tt
U-100 prefilled pen S377 $304
Concentrated human e U-500 human regular U-500 vial $178 S144
regular insulin insulin U-500 prefilled pen $230 $184
Long-acting e Glargine follow-on U-100 prefilled pen $261 $210
product
e Glargine U-100 vial; U-100 prefilled pen  $340 $272
U-300 prefilled pen $346 $280
e Detemir U-100 vial; U-100 prefilled pen  $370 $295
e Degludec U-100 vial; U-100 prefilled pen;  $407 $326

Premixed insulin products

Premixed insulin/GLP-1 RA
products

e NPH/regular 70/30
e Lispro 50/50
e Lispro 75/25

e Aspart 70/30

e Glargine/Lixisenatide
e Degludec/Liraglutide

U-200 prefilled pen
U-100 vial
U-100 prefilled pen
U-100 vial
U-100 prefilled pen
U-100 vial
U-100 prefilled pen
U-100 vial
U-100 prefilled pen
100/33 prefilled pen
100/3.6 prefilled pen

$165 (5165, $178)
$377
$342
$424
$342
$424
$360
$447

$565
$832

$134 ($134, $145)
$303
$274
$338
$274
$340
$289
$358

$454
$668

AWP, average wholesale price; GLP-1, glucagon-like peptide 1; NADAC, National Average Drug Acquisition Cost. *AWP or NADAC calculated as in
Table 9.2. tinclusive of both the original and “faster-acting” products. ttAWP and NADAC data presented do not include vials of regular human

insulin and NPH available at Walmart for approximately $25/vial; median listed alone when only one product and/or price.

Median cost of insulin
products in the U.S.
calculated as AWP and
NADAC per 1,000 units
of specified dosage
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