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ODbjectives

To briefly review guidelines for Type 2 Diabetes Mellitus
pharmacologic management

To discuss events that lead to changes in guidelines for type 2
Diabetes Mellitus management

To be able to apply guidelines and available evidence in the
selection of agents for the therapy optimization in 3 different
clinical scenarios




Before 2008 Diabetes Research Was...

Mostly based on Alc results
D

Shorttermed - 8-12

months phase 2 and
phase 3 trials

Using healthier and

- younger populations -
@ Excluded patients with
CVD




Then..

= A meta-analysis of rosiglitazone pointed to:

» 439 increased risk of MI (statistically significant)

» 6496 increased risk of CV death versus comparators (non-significant)




Trials onthe effects of intensive
glycemic control of diabetes

Table |

Early major trials evaluating the effects of intensive glycemic control of diabetes

Diabetes CcvV Ccv All-cause
Study type composite MI mortality mortality
DCCT/EDIC (17,26,27) Type 1 > ] ——— — — > !
UKPDS Type 2
Main randomization (SU or insulin vs. conventional therapy) (18.28) — — e - — - !
Additional randomization of overweight patients (metformin vs. SU vs. conventional x - *
therapy) (19,28) - = = = - -
ACCORD (20,30) Type 2 = o | e 1 1 1 —
ADVANCE (21) Type 2 oI o — -
VADT (22.29) Type 2 < | oo o < TN TN

* Left columns show initial results; right columns show long-term follow-up. <=, Neutrzal effect; |, decrease; 1, increase; —, not assessed/reported;

ADVANCE, Action in Diabetes and Vascular Disease: Preterax and Diamicron MR Controlled Evaluation; SU, sulfonylurea. Adapted from
Bergenstal et al. (97).

o d*Metformin group only.

* <7A decrease was reported in a combined CV/microvascular composite but was found to be mostly attributable to nephropathy.




Completed and ongoing CVOTs (6-14,39,44-58). 3-P, 3-point; 4-P, 4-point; 5-P, 5-point.

CARMELINA
n=7,003

CAROLINA
n=6,072

SAVOR-TIMI 53
n=16,492
3-P MACE
EXAMINE TECOS
n=5,380 n=14,671
3-P MACE 4-P MACE
! h > 3 A h
EMPA-REG
OUTCOME
n=7,020
3-P MACE
CANVAS
Pro‘nm
n=10,142
3-P MACE
ELIXA LEADER FREEDOM-CVO
n=6,068 n=9340 n=4156
4-P MACE 3-P MACE 4-P MACE
SUSTAIN-6
n=3297
| DPP-4 inhibitors | il
| seLrzinhibitors |
DEVOTE
‘ GLP-1 receptor agonists ‘ n=17,637
3-P MACE
| Insulin |
IRIS
[ L | n=3376
| a-Glucosidase inhibitor | Fatal or nonfatal
stroke or MI

William T. Cefalu et al. Dia Care 2018;41:14-31

A A A 4 A A T
VERTIS CV CREDENCE Dapa-CKD
n = 8,000 n=4,464 n=4,000
3-P MACE ESRD, doubling 250% sustained
of creatinine, decline in eGFR
Dapa-HF renal/CV death or reaching
n=4,500 ESRD,
CV death, HF DECLARE-TIMI 58 CV death, or
hospitalization, n=17,276 renal death
urgent HF visit 3-P MACE; CV
death + HF EMPEROR-
PIONEER 6 ’ REWIND hospitalization Reduced
n=3,176 n=9,901 n=2,850
3-P MACE 3-P MACE CV death or HF
hospitalization
EXSCEL HARMONY
n=14,752 Outcomes EMPEROR-
3-P MACE n = 9,400 Preserved
3-P MACE n=4,126
ACE CV death or HF
n=6522 hospitalization
5-P MACE
{3-P MACE +
hospitalization
for HF or
unstable
angina)
American

Diabetes
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DECISION CYCLE FOR PATIENT-CENTERED GLYGEMIC MANAGEMENT IN TYPE 2 DIABETES

REVIEW AND AGREE ON MANAGEMENT PLAN

e Review management plan
e Mutual agresment on changes

e Ensure agreed modification of therapy is implemented
in a timely fashion to avoid clinical inertia

e Decision cycle undertaken regularly
(at least onceftwice a year)

ONGOING MONITORING AND
SUPPORT INCLUDING:

Emotional well-being

Check tolerability of medication
Monitor glycemic status
Biofeedback including SMBG,
weight, step count, HbA,
blood pressure, lipids

IMPLEMENT MANAGEMENT PLAN

e Patients not meeting goals generally
should be seen at least every 3
months as long as progress is being
made; more frequent contact initially
is often desirable for DSMES

ASCVD = Atherosclerotic Cardiovascular Disease

CKD = Chronic Kidney Disease

HF = Heart Failure

DSMES = Diabetes Self-Management Education and Support
SMBG = Self- Monitored Blood Glucose

2\7

GOALS
OF CARE

e Prevent complications
e Optimize guality of life

X

AGREE ON MANAGEMENT PLAN

. Specny SMART goals:
Specific
- Measurable

- Achievable

Asssss KEY PATIENT CHARACTERISTICS
Current lifestyle

Comorbidities, i.e., ASCVD, CKD, HF

Clinical characteristics, i.e., age, HbA, weight
Issues such as motivation and depression
Cultural and sociceconomic context

CONSIDER SPECIFIC FACTORS THAT IMPACT
CHOICE OF TREATMENT

Individualized HbA,  target

Impact on weight and hypoglycemia

Side effect profile of medication

Complexity of regimen, i.e., frequency, mode of administration
Choose regimen to optimize adherence and persistence
Access, cost, and availability of medication

® o o o o o

SHARED DECISION MAKING TO CREATE A
MANAGEMENT PLAN

* Involves an educated and informed patient (and their
family/caregiver)
Seeks patient preferences
Effective consultation includes motivational interviewing,
goal setting, and shared decision making

e Empowers the patient

*  Ensures access to DSMES

- Realistic
- Time limited




' ASSESS KEY PATIENT CHARACTERISTICS

e (Current lifestyle
e Comorbidities, i.e., ASCVD, CKD, HF

 (Clinical characteristics, i.e., age, HbA,, weight

AMERICAN " e |ssues such as motivation and depression
DIABETES e (Cultural and socioeconomic context
ASSOCIATION |t

CONSIDER SPECIFIG FACTORS THAT IMPACT
CHOICE OF TREATMENT

Individualized HbA,, target
Impact on weight and hypoglycemia

Side effect profile of medication

Complexity of regimen, i.e., frequency, mode of administration
Choose regimen to optimize adherence and persistence
Access, cost, and availability of medication




FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

TO AVOID
THERAPEUTIC
INERTIA REASSESS
INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF! TREATIEN
REGULARLY
(3-8 MONTHS)

lqi\tﬁis‘;j!

+ASCVD/Indicators
of High Risk

ERICAN
DIABETH
ASSOCIATION
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= = Insulin therapy basal insulin

. with lowest acquisition cost

GLPA P onsldr — G v SaLTE1 aclor GLPt R

A o or SGLT2i and/or GLP-1 RA not OR

tolerated or contraindicated, use Consider other theraples
mc"nb?""" Consider the addition of SU* OR basal insulin: regimen with lowest risk of based on cost
versa' W’ﬁ n

- TZD? » Choose later generation SU with o
= DPP-4iif not on oty v

GLRARA = Consider basal insulin with lower risk of hypoglycemia® DPP-4i (f not on GLP-1 RA)
= Basal insulin® based on weight neutrality

. SU* 7. Proven benefit means it has label indication of
1. Proven CVD benefit means it has label indication of reducing CVD events iy e

3 8. Refer to Section 11: Microvascular Complications and Foot Care
2 Low dose may be better tolerated though less well studied for CVD effects 9. Degludec / glargine U-300 < glargine U-100 / detemir < NPH Insulin

3. Degiudec or U100 glargine have demonstrated CVD safety i i S 3 5 s 5
4. Choose later generation SU to lower risk of hypoglycermia:

glimepiride has shown similar CV safety to DPP-4i “-'"mm““":::mﬂb"ﬂd
6. Be aware that SGLT2! labelling varies by region and individual agent ' b itokysbwatpstal i -

with regard o indicated level of 6GFR for nfiation and continued use 2 ” costof dre in some
6. Empagifiozi, canagifizin, and dapagifiozin havo shown roduction sl pirdtogbrgmienriapily

in HF and to reduce CKD progression in CVOTs. Canagifiozin and m;‘z::- e el * Moat petent svolld in B relevant ieke wers o meforak f ecelte ¢

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




PRINCIPLES OF THE AACE/ACE COMPREHENSIVE

TYPE 2 DIABETES MANAGEMENT ALGORITHM

Lifestyle modification underlies all therapy (e.g., weight control, physical activity, sleep, etc.)

AMERICAN
ASSOCIATION OF
CLINICAL
ENDOCRINOLOGY

Avoid hypoglycemia

Avoid weight gain

Individualize all glycemic targets (A1C, FPG, PPG)

Optimal A1C is <6.5%, or as close to normal as is safe and achievable

Therapy choices are patient centric based on A1C at presentation and shared decision-making

Choice of therapy reflects ASCVD, CHF, and renal status

Comorbidities must be managed for comprehensive care

Get to goal as soon as possible—adjust at <3 months until at goal

Choice of therapy includes ease of use and affordability

CGM is highly recommended, as available, to assist patients in reaching goals safely

COPYRIGHT © 2020 AACE | MAY NOT BE REPRODUCED IN ANY FORM WITHOUT EXPRESS WIITTEN PERMISSION FROM AACE. WWN AACE COMPUBLICATIONSJOURNAL-REPRINTS COPYRIGHTS- FERMSSIONS | DOI 10.4158/C5- 20190472




GLYCEMIC CONTROL ALGORITHM

INDIVIDUALIZE For patients without concurrent serious For patients with concurrent serious
GOALS A1 c 56'5% iliness and at low hypoglycemic risk A1 c >6'5% iliness and at risk for hypoglycemia

LIFESTYLE THERAPY AND ONGOING GLUCOSE MONITORING (CGM preferred)
ﬁg/[S%{CIJ?AA%TON ob

T TINTCAT o R
C :[ ICA TRIPLE THERAPY'

ENDOCRINOLOGY i ric a3n) 1 K NO___ VS

Independent of

MONOTHERAPY"! e e .
control, if Therapy

<om

v Setformin established v Orrel

v ASCVD or high = 120 OR
risk, CKD 3, or s
HFrEF, start LA A SU/GLN

v Depai GLP1-RA or

AL SGLT2i with A _Basalinsulin

v AGI proven v Colesevelam v Colesevelam v
Cn d

& “SUIGLN Ry  cfcaay®

SU/GLN

DUCED N ANY

NAL-RIPRINTS

v A _Basel Insulin

v DPP4&i

3 MONTHS?
3 MONTHS?

v Bromocriptine QR LA i ol ADD OR INTENSIFY

v AGI INSULIN
Refer to Insulin Algorithm

SRV | e—

or other agent o Fewadverse events and/or

1 Order of medications represents a suggested hlerarchy of usage: length of line reflects strength of recommendation possible benefts
2 "m.whammhmww A Use with caution

*COXD 3: canagifiorin: HFPEFR. dapagifoen
CxD 3 = stage 3 chronk bidney dsease; HErEF = heart fallure with reduced ejaction fracsors LA = knpacng (224 hour durationd

PROGRESSION OF DISEASE ——————d

v AGI

COMYRIOHNT R 2




CASE#1

MARCOS

49 —year-old man with Type 2 Diabetes Mellitus, and
hypertension. He was diagnosed at 42 years old. No
known complications. He was treated by a general
practitioner since his diagnoses. His therapy consists of
metformin 500 mg bid, and lisinopril 5 mg. He refers:
Tiredness and intermittent vague abdominal
discomfort. Otherwise, no symptomes.

V/S: BP: 155/88 mmHg HR 85 Wt: 254# Ht: 68”
Abd: 40” BMI 53.52

Physical examination is remarkable for acanthosis
nigricans, and a palpable liver below costal margin.




CASE#1

MARCOS

LABORATORY DATA

=5
=

Hgb: 14.5 g/dL PLT 215 x 10A3/uL Alc: 8.5% FBS 168 mg/dL BUN 18 CR 0.90
AST 88 U/L ALT 83U/L ALP 124u/L GFR 100 ml/min/1.73m? CHOL 187mg/dL
TG 330mg/dL HDL 30 mg/dL LDL 91 mg/dL.

Additional laboratories:

Anti-hepatitis C virus antibody. Hepatitis A 1gG, Hepatitis B surface antigen,
surface antibody, and core antibody,Plasma iron, ferritin, and total iron binding
capacity,AFP Serum gammaglobulin level, antinuclear antibody, antismooth
muscle antibody, and anti-liver/kidney microsomal antibody-1 are all wnl.

Imaging data:
Liver ultrasound is remarkable for fatty liver infiltration. Fibroscan, shows
stage 1 fibrosis.




CASE#1

MARCOS

After optimizing antihypertensive therapy, the best therapeutic
approach for Marcos, include: A

Addition of rosuvastatin 40 mg qd, empagliflozin 10 mg daily and
increase metformin to 1000 mg bid in addition to lifestyle changes
intervention.

. Addition of pioglitazone 15 mg daily, rosuvastatin 40 mg daily and
increase metformin to 1000 mg bid addition to lifestyle changes

intervention.

Addition of rosuvastatin 40 mg qd, semaglutide 0.25 mg to be titrated
up, and increase metformin 1000 mg daily in addition to lifestyle
changes intervention.

. All alternatives can be considered in this patient when effects of
medications in patient’s comorbidities are considered.




Adv Ther (2020) 37:4697-4708
https://doi.org/10.1007/s12325-020-01498-5

Effect of Empagliflozin on Liver Steatosis and Fibrosis
in Patients With Non-Alcoholic Fatty Liver Disease
Without Diabetes: A Randomized, Double-Blind,

Placebo-Controlled Trial

Hoda Taheri - Mojtaba Malek - Faramarz [smail-Beigi -

Farhad Zamani - Masoudreza Sohrabi - Mohammad Reza babaei -
Mohammad E. Khamseh
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Effect of
Empagliflozin on
Liver Steatosis and
Fibrosis in Patients
With Non-Alcoholic
Fatty Liver Disease

Without Diabetes: A
Randomized,
Double-Blind,
Placebo-Controlled
Trial

® Methods:

= Prospective randomized, double-blind, placebo-
controlled clinical trial

» Tnclusion criteria:

= 20-65 years w/ NAFLD (evidence of hepatic
steatosis in previous ultrasound imaging or liver
function test)



Effect of
Empagliflozin on
Liver Steatosis and
Fibrosis in Patients
With Non-Alcoholic
Fatty Liver Disease

Without Diabetes: A
Randomized,
Double-Blind,
Placebo-Controlled
Trial

= Exclusion criteria:

T2DM (FBS >126 mg/dL or HbAlc) level > 6.5% (48 mmol/mol)

alcohol consumption greater than 20 g per day in women or greater than
30 g in men for at least three consecutive months over the past 5 years;

Acute or chronic CLD

biliary, or cirrhotic diseases

heart failure (NYHA class 2-4)

renal failure (eGFR < 45mL/min/1.73 m?2)
medications associated with fatty liver such as:

= NSAIDs,amiodarone, tamoxifen, sodium valproate, corticosteroids,
methotrexate;

using supplements including:

» vitamin E, vitamin C, zinc, and selenium or antioxidant agents over the
last 3months

history of cardiovascular events within the past 3 months
pregnancy or breastfeeding

active cancer or history of cancer treatment over the past 2 years
untreated thyroid disorder

BMI > 40 kg/m?2.



Effect of
Empagliflozin on
Liver Steatosis and
Fibrosis in Patients
With Non-Alcoholic
Fatty Liver Disease

Without Diabetes: A
Randomized,
Double-Blind,
Placebo-Controlled
Trial

» Randomization:
= empagliflozin (10 mg/day) (n = 43)
= placebo (n = 47)

= Duration:
= 24 weeks

*Primary outcome:

= Change in controlled attenuation parameter (CAP)
score by transient elastography at 24 weeks.

=Secondary outcome:
= Change in liver stiffness measurement (LSM).



Table 1 Characteristics of the stud}' participants

Empagliflozin (n = 43) Placebo (n = 47) P value™
Enrollment  EOT* P value Enrollment  EOT P value
Age (years) 43.8 (9.7) 44.1 (9.3) 0.875
Sex (male) 28 (65.1%) 22 (46.8%) 0.081
Weight (kg) 86.5 (12.2) 84.9 (13.7) 0.003 853 (12.9) 85.9 (13.3) 0253  0.003
BMI (kg/m”) 30.5 (2.3) 29.9 (2.8) 0.002 307 (35) 30.9 (3.8) 0201  0.001
WC (cm) 104.9 (6.5) 1023 (8.3) 0.001  106.0 (9.0) 1047 (10.6) 0070  0.181
WHR 0.975 (0.045) 0971 (0.049) 0.363 0971 (0.053) 0960 (0.057) 0061 0393
Statin use (yes) 5 (11.6%) 6 (12.8%) 0.869
FBS (mg/dl) 94.0 (9.2) 96.5 (10.0) 0.160 914 (7.8) 95.3 (10.7) 0023 0543
ALT (Ut/l) 39.1 (23.6) 323 (182) 0.007 334 (20.7) 31.8 (20.0) 0545  0.151
AST (Ue/l) 25.8 (10.2) 224 (7.3) 0.004 248 (9.3) 23.6 (9.3) 0385 0204
Fasting insulin (mIU/ 16.2 (7.4) 14.3 (4.8) 0.045 155 (8.5) 15.6 (8.8) 0973  0.182
L)
HOMA2-IR 2.08 (0.91) 1.86 (0.62) 0.067 199 (1.07) 2.00 (1.07) 0901  0.183
Calorie intake 2087.8 (477.4) 2085.4 (541.5) 0952 1949 (462.6) 1950 (439.9) 0977 0949
(kcal/day)
Ph}'sic:ﬂ activity 2859.6 22247 0.149 2883.7 23720 0.199 0.833
MET-min/week (3387.5) (2266.1) (2747.3) (1549.6)

Data are the mean £ SD for normally distributed parameters or 7 (%)

BMT bod}' mass index, WC waist circumference, WHR waist to hip raro, FBS Fﬂsting blood sugar, ALT alanine
transaminase, AST aspartate aminotransferase, EOT end of trial

" P value for difference berween two groups

Adv Ther (2020) 37:4697-4708



Ccontrol Attenuation Parameter
(CAP) SCORE

=Significant decrease in both groups; but:

= No significant difference was observed between the two groups (P = 0.396)

=No significant association between changes in CAP and gender, age, BMI, waist
circumference, physical activity, and calorie intake

=In a subgroup analysis in 44 patients (23 patients in the empagliflozin group and 21 in the
placebo group) who had significant steatosis at baseline (defined as CAP > 302 dB/m); the
percentage of patients with improved steatosis was significantly greater in the empagliflozin
group (37.2% vs. 17%, P = 0.035).




[iver Stiffness Measure (LSM)

=Significantly decreased after 24 weeks in the empagliflozin group (6.03 + 1.40 kPa to
5.33 + 1.08 kPa, P = 0.001)

=Non-significant decrease in the placebo group (5.56 + 1.05 kPa to 5.35 + 0.96 kPa, P = 0.139).

=No significant association between changes in LSM and gender, age, BMI, waist
circumference, physical activity, and calorie intake.

=Greater difference in fibrosis score in empagliflozin group (P = 0.039).




Visual Fatty Liver Measure

=Significant decrease in grade of fatty liver on visual analysis and grading of ultrasound
images (done blindly).

*In the empagliflozin group 44.2% had grade 2 fatty liver at baseline, while it decreased to
18.6% at the end of trial; P = 0.001.

=In total, by the end of study, 9.3% of individuals in the empagliflozin group no longer had

fatty liver, while no change was observed in the placebo group.




Empagliflozin Improves Liver Steatosis and Fibrosis
in Patients with Non-Alcoholic Fatty Liver Disease
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Empagliflozin Improves Liver Steatosis and Fibrosis in Patients with Non-
Alcoholic Fatty Liver Disease and Type 2 Diabetes: A Randomized,
Double-Blind, Placebo-Controlled Clinical Trial

"Prospective randomized, double-blind, placebo-controlled trial

=Inclusion criteria: NAFLD (CAP- 238 dB/m) and T2DM, 20 to 65 years-old, with a
hemoglobin Alc (HbAlc) of 7-10

sRandomization:
= Empagliflozin 10 mg (n = 35)
= Pioglitazone 30 mg (n = 34)
= Placebo (n = 37) for 24 weeks

sMeasurements:
» Tiver fat content and liver stiffness - Fibroscans.

» Body composition assessment by DXA

*Primary end point was change from baseline in liver steatosis, using the (CAP) score.

Diabetes Ther https://doi.org/10.1007/s13300-021-01011-3




Empagliflozin Improves Liver Steatosis and Fibrosis in Patients with Non-
Alcoholic Fatty Liver Disease and Type 2 Diabetes: A Randomized,

Double-Blind, Placebo-Controlled Clinical Trial

Patients assessed for eligibility

(N =186)

!

Patients enrolled (N=106)

:

Ineligible (N = 80)

¢ Did not meet
inclusion/exclusion criteria

e Withdrew consent

e Other

l

{ Randomized (N = 106)

|

l

Assigned empagliflozin (N = 35)

Discontinued treatment (N = 10)

Withdrawal of consent (n = 4)
Quarantine for COVID (n = 4)
Severe weakness (n=1)
Acute urticaria (n = 1)

\ 4

Assigned pioglitazone (N = 34)

'

Discontinued treatment (N = 5)

e Withdrawal of consent (n = 2)
e Quarantine for COVID (n=2)
e Acute urticaria (n=1)

Completed 24 weeks treatment

(N = 25)

|

Included in ITT analysis

(N = 35)

v

Assigned placebo (N = 37)

Completed 24 weeks treatment

(N = 29)

Discontinued treatment (N = 9)

e Breastcancer(n=1)

e Withdrawal of consent (n = 5)
e Quarantine for COVID (n = 3)

v

l

Completed 24 weeks treatment

(N = 28)

Included in ITT analysis

(N = 34)

!

Fig. 1 Patient enrollment flow diagram. /77T intention to treat

Included in ITT analysis

(N=37)




Results:

sSignificant decrease in CAP score with empagliflozin compared to placebo

» meandifference: - 29.6 dB/m (- 39.5to - 19.6) versus - 16.4 dB/m (- 25.0to - 7.8), respectively; p =
0.05.

sSignificant reduction in the placebo-corrected change in liver stiffness measurement
(LSM) with empagliflozin compared to pioglitazone:

= -0.77kPa(-1.45,-0.09), p = 0.02, versus 0.01 kPa (95% CI - 0.70,0.71, p = 0.98), p for comparison
=0.08.




Results:

=*Changes in the following parameters were comparable between treatment groups (pio
and empa):
» serum aspartate aminotransferase (AST) and alanine aminotransferase (ALT)
= fasting insulin
» homeostatic model assessment for insulin resistance (HOMA-IR),
» fibrosis-4 index (FIB4 index)
= NAFLD fibrosis score

» aspartate aminotransferase to platelet ratio index (APRI)




Results

sBody weight and visceral fat

» Reduction in empagliflozin group (p =0.001 and p = 0.01, respectively)

» Increased inthe placebo and pioglitazone groups.

sNo serious adverse events in either group.




Conclusion

Treatment for 24 weeks with empagliflozin vs. pioglitazone

o associated with improvement of liver steatosis and fibrosis in patients with NAFLD and
T2DM

o Associated with decrease in:

o body weight and abdominal fat area




Investigation of
Efficacy and Safety
of Three Dose Levels
of Subcutaneous
Semaglutide Once

Daily Versus Placebo
in Subjects With
Non-alcoholic
Steatohepatitis.

*Double-blind randomized phase 2 trial

*Subjects:

 Patients with biopsy-confirmed NASH and liver fibrosis of
stage F1, F2, or F3.

*Randomization (3:3:3:1:1:1 ratio)

e Subcutaneous semaglutide at a dose of 0.1, 0.2, or 0.4 mg
or corresponding placebo.

*Primary Endpoint:

* Resolution of NASH with no worsening of fibrosis.

*Secondary end point:

* Improvement of at least one fibrosis stage with no
worsening of NASH.

PN Newsome et al. N Engl J Med 2021;384:1113-1124.



Demographic and Baseline Clinical Characteristics

Table 1. Demographic and Baseline Clinical Characteristics.*
Semaglutide  Semaglutide  Semaglutide Placebo
0.1-mg Group 0.2-mg Group 0.4-mg Group Group
Characteristic (N=80) (N=78) (N=82) (N=280)
Age —yr 55.2+10.9 58.1+9.9 54.3+10.2 52.4+10.8
Female sex — no. (%) 51 (64) 52 (67) 47 (57) 44 (55)
Body weight — kg 98.4+21.1 97.1x22.0 96.6+20.1 101.3+23.3
Body-mass index 36.1+6.4 35.6+6.1 35.2+6.6 36.1+6.6
Type 2 diabetes — no. (%) 49 (61) 51 (65) 49 (60) 50 (62)
Glycated hemoglobin level among patients with type 2 7.4x1.3 7.2+1.0 7.2+1.2 7.3+1.2
diabetes — %7

Liver-enzyme levels — U/liter

Alanine aminotransferase 55+90 53+78 54+84 55+92

Aspartate aminotransferase 44+82 43+73 44+78 42+83
Liver fibrosis stage — no. (%)

F1 23 (29) 19 (24) 26 (32) 22 (28)

F2 18 (22) 18 (23) 14 (17) 22 (28)

F3 39 (49) 41 (53) 42 (51) 36 (45)
Total activity score for nonalcoholic fatty liver disease§ 4.9+0.8 4.9+0.9 4.8+0.9 4.9+0.9
Noninvasive measures of liver steatosis and fibrosis

Liver steatosis, as assessed by FibroScan — dB/mY  332.0+46.2 347.4+55.0 335.7+55.8 348.6+35.2

Liver stiffness, as assessed by FibroScan — kPa¥| 10.4+78.5 12.3+74.0 11.5+87.1 8.7+90.0

Enhanced liver fibrosis test score| 9.8+1.0 9.8+0.9 9.9+1.0 9.6+0.9

* Plus—minus values are means +SD, except for body-mass index, liver-enzyme levels, and liver stiffness as assessed by
FibroScan, which are geometric means xcoefficient of variation. Percentages may not total 100 because of rounding.

T These values were based on the number of patients with type 2 diabetes in each group (49, 51, 49, and 50 patients in
the 0.1-mg, 0.2-mg, 0.4-mg, and placebo groups, respectively).

i Stages are defined as follows: FO, no fibrosis; F1, mild-to-moderate zone 3 perisinusoidal fibrosis or portal or periportal
fibrosis only; F2, zone 3 perisinusoidal fibrosis and portal or periportal fibrosis; F3, bridging fibrosis; and F4, cirrhosis.

§ Scores range from 0 to 8 (unweighted sum of the scores for steatosis [assessed on a scale of O to 3], lobular inflam-
mation [assessed on a scale of 0 to 3], and hepatocyte ballooning [assessed on a scale of O to 2]), with higher scores
indicating an increased likelihood of nonalcoholic steatohepatitis.*®

9 This assessment was performed only at sites at which FibroScan equipment was available. Liver steatosis was assessed
in 161 patients and liver stiffness in 212 patients.

| The enhanced liver fibrosis test provides an algorithmic liver fibrosis score that is based on the serum levels of hyal-
uronic acid, procollagen type Il N-terminal peptide, and tissue inhibitor of metalloproteinase 1. A score of greater than
9.8 indicates a moderate risk of advanced fibrosis, and a score of greater than 11.3 denotes a high risk of advanced
fibrosis.

PN Newsome et al. N Engl J Med 2021:384:1113-1124. B DL B L T
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Investigation of Efficacy and Safety of Three Dose Levels of Subcutaneous
Semaglutide Once Daily Versus Placebo in Subjects With Non-alcoholic
Steatohepatitis.

Arm/Group Semaglutide 0.1 mg Semaglutide 0.2 mg Semaglutide 0.4 mg Placebo
Title
Arm/Group Participants were to receive once daily Participants were to receive once  Participants were to receive once daily s.c. Participants were to receive
Description subcutaneous (s.c.) injection of daily s.c. injection of semaglutide  injection of semaglutide for 72 weeks. once daily s.c. injection of
semaglutide for 72 weeks. Participants for 72 weeks. Participants initially ~ Participants initially received 0.05 mgof  placebo matched to
initially received 0.05 milligrams (mg) of  received 0.05 mg of semaglutide semaglutide and the dose was then semaglutide (0.05 mg, 0.1 mg,
semaglutide and the dose was then and the dose was then escalated escalated once in 4 weeks until the target 0.2 mg, 0.3 mg or 0.4 mg) fo
escalated once in 4 weeks until the target once in 4 weeks until the target dose of 0.4 mg was reached: 0.05 mg (week
dose of 0.1 mg was reached: 0.05 mg dose of 0.2 mg was reached: 0.05 1to week 4), 0.1 mg (week 5 to week 8), 0.2
(week 1 to week 4) and 0.1 mg (week5to  mg (week 1 to week 4), 0.1 mg mg (week 9 to week 12), 0.3 mg (week 13 to
week 72). (week 5 to week 8) and 0.2 mg week 16) and 0.4 mg (week 17 to week 72).
(week 9 to week 72).

PN Newsome et al. N Engl J Med 2021;384:1113-1124.



Changes between Baseline and Week 72 in Selected Supportive
Secondary End Points.*

A Resolution of NASH with No Worsening of Liver Fibrosis
(primary end point)

Odds ratio, 3.36 (95% Cl, 1.29-8.86)

|
Odds ratio, 2.71 (95% Cl, 1.06-7.56)

100- | |
904 Odds ratio, 6.87
(95% Cl, 2.60-17.63)
80 P<0.001
70 [ l
59

Percentage of Patients
wn
L]
1

40
40
304
204
104
0
Semaglutide, Semaglutide, Semaglutide, Placebo
0.1 mg 0.2 mg 0.4 mg (N=58)
(N=57) (N=59) (N=56)

B Improvement in Liver Fibrosis Stage with No Worsening of NASH
(confirmatory secondary end point)

Odds ratio, 1.96 (95% CI, 0.86-4.51)
[ |

Odds ratio, 1.00 (95% Cl, 0.43-2.32)

100+ | 1
904 Odds ratio, 1.42
(95% Cl, 0.62-3.28)
g P=0.48
R | |
& 60+
L.
g 50- 49
&
< 404
a
Y 30-
a
20+
10+
0
Semaglutide, Semaglutide, Semaglutide, Placebo
0.1 mg 0.2 mg 0.4 mg (N=58)
(N=57) (N=59) (N=56)

PN Newsome et al. N Engl J Med 2021;384:1113-1124.
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Changes between Baseline and Week 72 in Selected
Supportive Secondary End Points.*

Table 2. Changes between Baseline and Week 72 in Selected Supportive Secondary End Points.*
Semaglutide Semaglutide Semaglutide Placebo
0.1-mg Group ~ 0.2-mg Group  0.4-mg Group Group
End Point (N =80) (N=78) (N=82) (N =80)
Ratio of value at wk 72 to value at baseline
Alanine aminotransferase 0.63 0.58 0.42 0.81
Aspartate aminotransferase 0.70 0.65 0.52 0.84
Caspase-cleaved cytokeratin-18 fragment 0.55 0.50 0.47 0.78
M307
Caspase-cleaved cytokeratin-18 fragment 0.53 0.52 0.42 0.71
M657
Total cholesterol 0.97 1.00 0.93 0.94
Triglycerides 0.88 0.90 0.73 0.97
Liver stiffness, as assessed by FibroScanz: 0.76 0.71 0.72 1.02
Change from baseline to wk 72
Enhanced liver fibrosis test score -0.34 -0.39 -0.56 0.01
Body weight — % —4.84 -8.91 -12.51 -0.61
Glycated hemoglobin level among patients -0.63 -1.07 -1.15 -0.01
with type 2 diabetes — percentage points§

* Data are from all the patients during the in-trial observation period (from randomization until the last study-related
procedure). A lower ratio of the value at week 72 to the value at baseline indicates a larger reduction.

T Higher levels of cytokeratin-18 fragments are a biomarker of hepatocyte apoptosis.

1 This assessment was performed only at sites at which FibroScan equipment was available. Changes in liver steatosis
were assessed in 161 patients, and changes in liver stiffness were assessed in 212 patients.

{j These values were based on the number of patients with type 2 diabetes in each group (49, 51, 49, and 50 patients in
the 0.1-mg, 0.2-mg, 0.4-mg, and placebo groups, respectively).

PN Newsome et al. N Engl J Med 2021:384:1113-1124. B DL B L T
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Current and future
pharmacological

therapies for

NAFL/NASH R

Life style interventiont co-morbidities treatment

J Gastroenterol. 2018 Mar;53(3):362-376.

Bariatric surgery

Treatment — Pharmacotherapy
EBM Metabolic diseases In development
* Vitamin E * SGLT2 inhibitor * ASK1 inhibitor
* PIO * GLP-1RA * Semaglutide
* Pemafibrate * OCA etc.
Screening Surveillance for
‘ HCC/varices



Current and future pharmacological
therapies for NAFL/NASH

sPioglitazone - Randomized studies
= Patients with NASH and diabetes mellitus

» Reduced steatosis and necroinflammation compared to placebo
» NEnglJMed. 2006 Nov 30; 355(22):2297-307.
= Gastroenterology. 2008;135:1176-1184

» Patients with NASH and prediabetes/type 2 Diabetes Mellitus
» Confirmed long term safety and efficacy
» 18 months RCT - 18 month open-label phase (pioglitazone)
» Ann Intern Med. 2016 Sep 6; 165(5):305-15.

J Gastroenterol. 2018 Mar;53(3):362-376.



CASE # 2

Isabel

| 56—year-old woman with Type 2 Diabetes Mellitus and hypertension '

comes for initial evaluation. Hx. of gestational diabetes. Diagnosed at
41 years. She is currently on treatment with liraglutide 1.8 mg qd,
metformin 1000 mg bid, atorvastatin 40 mg and losartan 25 mg daily.
No known complications. She is a teacher and is currently supervising
her grandchildren in virtual classes. Refers that she barely has time to
take care of her health and has not been following her dietary or
exercise recommendations.

V/S: BP: 128/79 mmHg HR 85 Wt: 175# Ht: 64” Abd: 36” BMI
30.0 kg/m2

Physical examination is remarkable for abdominal obesity,
otherwise no pertinent findings.




CASE # 2

ISABEL

LABORATORY DATA

Hgb: 13.2 g/dL PLT 215 x 10”3/uL Alc: 8.9% FBS 168 mg/dL BUN 13 CR 0.72 AST 32
U/L ALT 33U/L ALP 120 u/L GFR 100 mi/min/1.73m? LDL 72 mg/dL.




CASE # 2

ISABEL

In addition to lifestyle changes: What therapy recommendations
would you offer to Isabel? A

Addition of a basal insulin.

Addition of an SGLT-2.

Change to a combination insulin/GLP-1 RA.

All of the above options can be considered for her treatment.
A and C are the best options.




INTENSIFYING TO INJECTABLE THERAPIES

American
4 Diabetes
REASSESS AND H 2
Use principa in Figrs A . Association.
: . Consider initial injectable combination (L., GLP-1 RA + basal insulin or prandiaUbasal
B Sk, shore tarys daspte duiols oy insuin if oA, >86 mmoUimoL (10%) andior 23 mmol/mo (2%) aboe trget
INITIATION FOR 6LP-1 RA
= Initiate starting dose (varies across class) ¥
{ Consider GLP-1 RA in most prior to insulin' Consider insulin as first injectable if .
TITRATION FOR GLP-1 RA Consider: « INITIATION « TITRATION = HbA,_ very high >97 mmolimal (11%) "ﬁm.:::;;‘ﬁ:::
« Gradual titration to mai . idence of catabolism: OR sl prefored
dose (varies across class) weight loss, polyuria, polydipsia,
which suggest insulin deficiency
1f above HbA, target « Iftype 1 diabetes is a passibility
INITIATION FOR BASAL
+ Start 10 1U a day OR 0.1-0.2 1U/kg a day J
L
INITIATION
For patient an 6LP-1RA « Won GLP-1 RA use 10-16 dose st
TITRATION FOR BASAL and basal insulin . gty
« Patient selttration is mre ffective Add basal insulin i (iDeglira o 10-15 unts (lartix)
) sider FRC of GLP-1 RA and
* Set FB6 target that correlates to HbA, target Consider: < INITIATION « TITRATION insulin (Deglira or iGlarLix)
« Choose evidence-based titration
algorithm, i.e, increase 2 units every But note max dose of insulin in the FRCs
3 days toreach FPG targt without T G At
hypoglycemia
« For hypoglycemia determine cause, if no
clear reason lower dose by 10-20%
If above HbA, target If above HbA,, target
I mi'r:y'w"‘,'“'" i Despite adequatelytirated basal insuln OR once Additonal basal insulnor
© 1Ho, <84 mmolmol (8% cosier basal dose > 0.7-1.0 1Ufkg OR FPG at target additional prandial insulin

lowering the total dose by 4 IU a day or
10% of basal dose

Add prandial insutin ' INITIATION
TITRATION FOR PRANDIAL Usually one dose with the largest meal or « Ininsulin-naive patients 10-121U
: |wumm-wmu-1s% meal with greatsst PPG excursion ;’“'9’5;9 o vl
twice = Iron existing insulin regimen y
« For hypoglycemia determine cause, if et B unit to unit at the same total insulin
no clear reason lower corresponding Consider twice or three dose but may require adjustment to
dose by 10-20% times I:lﬂv premix individual needs
( Ifabove HiA,_ target | etaigme (i ———y
INITIATION OF STEPWISE PRANDIAL | g |
« Stepwise addition of prandial insulin TITRATION
vy d menths | 1, > et « Individual dose adjustment depends
a w.'“"’;'." et o 4 ontype of biphasic insulin
s":::’;m’:::p;;’:‘:’l: - Stepwise additional injections of prandial insulin + More complex f on three times
introduction of full basal-bolus regimen |—¢ (i.e..two, then three additional injections} daily regimen
— 4 Consider:  INITIATION « TITRATION
TITRATION FOR PRANDIAL ] ,L
[ 1 above HbA,, target ]
T A ©2018 by American Diabetes Association
WNTIATON FOR PRAAL regimen,Le., basal Insulin and IF HbA,_ DOES NOT

prandial insulin with each meal |  IMPROVE REVIEW ONGOING
TITRATION FOR PRANDIAL Consider: NEED FOR BASAL-BOLUS

REGIMEN. CONSIDER
ADDITIONAL DSMES

Melanie J. Davies et al. Dia Care 2018;41:2669-2701

Consider choice of GLP-1 RA considering: patient preference, HbA,_ lowering, weight-lowering effect, or frequency of injection. If CVD, consider GLP-1 RA with proven CVD benefit
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Intensifying to injectable therapies.

‘L 3

Consider GLP-1 RA in most patients prior to insulin®

i Halready on GLP-1RA or if GLP-1RA }

g dose for age (varles within class) not appropriate OR insulin preferred
Titration dose {\ within class) $
02
( At J
Add basal insulir®
Choice of basal insulin should be based on patient-specific including cost. ¢,
Rofer to Table 9.3 for insulin cost information.

02

INITIATION: Start 10 IU a day OR 0.1-0.2 IU/kg a day
TITRATION:

= Set FPG target (see Section 6: Glycemic Targets)

reach FPG target without hypogl|

/Add basal analog or bedtime NPH insulin

= Choose evidence-based titration algorithm, e.g., increase 2 units every 3 days to
lycemia

= For hypoglycemia determine cause, if no clear reason lower dose by 10-20%

02

Assess adequacy of basal insulin dose
Consider clinical signals to evaluate for overbasalization and need to consider adjunctive
therapies (e.g., banddosemsmliv elevated bedtime-morning and/or post-preprandial

Iifferential, hypoglycemia [aware or unaware], high variability)

¥
If on bedtime NPH, consider converting to
Consider GLP-1 RA Add prandial insulin® H twice-daily NPH regimen
if in Usually with the largest meal or meal with greatest PPG excursion; prandial i Conversion based on individual needs and current §
regimen H insulin can be dosed or mixed with NPH gglyeomk:wml The following is one possible approach:

i For of i : TITRATION: i INITIATION:
¢ GLP-1RA,consider * * 41U a day or 10% of basal = Increase dose by 1-2 1U or i = Total dose = 80% of current bedtime NPH dose
i lowering insulindose  } insulin dose 10-15% twice weeldy i+ 2/3 given in the morming
i dependent on current } = fA1C <8% (84 sid « For determi e
i glycemic assessment lowering the basal dose by 4 IU a cause, f no clear reason j. 210 gt bediime)

and patient factors day or 10% of basal dose eovraspoﬂdlngdouby10—20% i TITRATION:

i« Titrate based on individualized needs

Stepwise additional mﬂmmm Consider twice daily premix
injections of Car NPH and id-acting insulins insulin regimen
emrchal Wil separately INITIATION:
(., two, then three INITIATION: « Usually unit per unit
avkdiorel bjactors) = Total NPH dose = 80% of current NPH dose at the same totsl
A insulin dose, but may
¢ = 2/3 given before breakfast require acjustment to
= 1/3 given before dinner individual needs
Proceed to full * Add 4 U of short/rapid-acting insulin to each TITRATION:
basal-bolus regimen injection or 10% of reduced NPH dose < Thrabe based i
(i.e., basal insulin and TITRATION: individualized needs
prandial insulin with = Titrate each component of the regimen
each meal) based on individualized needs
1. Consider insulin as the first injectablo if evidence of ongoing catabolism, symj prosent, whon ®6
(2300 mg/dL [16.7 mmol/L]) are very high, or a diagnosis of type 1 dhmluno-um
2. When selecting GLP-1 RA, consider: patient A1C lowering, weight- or frequency of Injection. If GVD, GLP-1 RA Oralor
injoctable GLP-1 RA are appropriate.
3. For patients on GLP-1 RA consider ogLia or iGlarLix).
4. Consider switching from evening NPH roquently NPH in thy managed
with an AM dose of a long-acting basal insulin.

5. Hf adding prandial insulin to NPH, consider initiation of a self-mixed or premixed insulin

American Diabetes Association Dia Care 2021;44:S111-S124
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TABLE 1 Overview of the DUAL |, II1, V, VI, VIlI, and IX Clinical Trials of iDegLira in Patients With Type 2 Diabetes

Change in Body
Weight, kg £TD EOT Insulin Dose
Treatment Changs in AIC, %: ETD  Canfirmed Hypoghycemia: IDeglira - units: ETD Deglira
Duration iDeglira - Comparator ERR IDeglira/Comparator Comparator - Comparator
Study (weeks) Patients Comparatar (95% Q), P (a5% Cn), P (9ssCl), P es% 0y, P
DUAL 1 {10) 26 Uncontrolied on metfarmin  Insufin degludec ~0.47 (-0.58 v -036), 0.68 (0.53-0.87), 0.0023 -22(-2684 1 149 (-1714
= piogitazone (no dose cap) <0.0001* 1.80), <0.0001 12.66), <0.0001
(n = 1863) Lragutide 18 mg -064 (~-0.75t -053). 7.61 (517-1121), <0.0001 2.4 (2.02-2.86), EY)
<0.0001% <0.0001
DUAL 1 52 Uncontroied on methommin <  Insulin Segludec 046 (-057 to ~034), 063 (0.50-0.79), <0.0001 ~28(NR), <0.0001 -234(-264m®m
extension (37) pogtaxne (v = 1311) (no dose cap) < 0.0001 20.3), <0.0001
Lragutice 18mg -065(-0.76w ~-053), B52 (6.09-1193), <00001 2.7 (NR), <0.0001 N
<0.0001
DUAL W (12) 26 Uncontrolied on GLP-1RA + GLP-1RA 094 (-11110 ~078), 2536 (10.6-605), <0001 29 (217-362) R
metformin = SU = <0.001} <0.00!
pioghtazone (n -~ 438)
DUAL V (14) 26 Uncontiolied on metformin  1Glar U100 059 (~0.74 v -0.45) 0.43 (0.30-0.61). <0.001 32-37Tw 255 (-2890©
+ 1Glar U100 20-50 <0.001¢ -2.64), <0001 22.05), <0.001
units (n = 557)
DUAL W (15) 26 Uncontrolled on metfarmin  IGisr U100 + 002 (-0.16 v 0.12), 0.39 (0.29-0.51), <0.0001 J16(-42 dS5(-483 1
+ IGlar U100 20-50 nadin aspart <0.0001* 29), <0.0001 40.7), <0.0001
units (n = 508)
DUAL v (36) 104 Uncontrolied on metformin,  1Glar U100 NAS 0.44 (0.33-0.680), <0.0001 1.7(-24Tw® 149 (17410
SU, ginide, proglitnzone 0.93), <0.0001 12.47). <0.0001
or DPP-&i (n = 1.012)
DUAL v, 26 Uncontrolied on metformin,  1Glar U100 047 (~0.58 v -038), 0.56 (0.35-0.52), 0.0023 16(~-200%W 130 (~1503
prespechied SU, ginide, ploglitazone <0.0001 1.13), <0.0001 10.99), <0.0001
26-weeh or DPP-di (n = 1.012)
analysks (38)
DUAL X (32) 26 Uncontiolled on SGLI IGlar U100 036 (~050 w0 ~021) 0.42 (0.23-0.75), 0.0005 19(-284 w 154 (~1960 0
(n = 420) <0.00011 1.19), <0.0001 11.13), <0.0001

*Coafirmed noninfersority of IDeglira, rConfirmed supenoray of IDeglira. $ This end poe was not analyzed as week 104 m DUALVIEL DPP.4, DPP-4 mhibiror; ERR, esnmased raee ratio; ETD, estimased
treatment difference; GLP-LRA, GLI* | receproe agonist; NA, not applicable; NR, net reponed; OR, odds mtke; SGLT2L, SGLI2 inhibeor; SU, wlfonyhures




Effect of adding insulin degludec to treatment in patients with type 2
diabetes inadequately controlled with metformin and liraglutide: a
double-blind randomized controlled trial (BEGIN: ADD TO GLP-1 Study)

» Randomized (1:1), parallel-group, double-blind, multinational, controlled trial

= 15-week run-in phase
= 26-week core phase

= JInclusion criteria:
= aged >18 years with T2DM

= [nsulin naive
« (BMI) <45 kg/m?2.

= Ontxwith metformin * a sulfonylurea, glinide, a dipeptidyl peptidase-4 inhibitor or
exenatide bid

= HbAlclevel of 7.5-10.0% in patients on monotx with metformin
« Runin period - tx other than metformind/c

= if patient still poorly controlled after increasing liraglutide to 1.8 mg with met > 1500
mg/day, randomized to degludec vs placebo.

Diabetes Obes Metab. 2016 Jul; 18(7): 663—670



IDeg once daily + 1.8 mg Lira + Met (n = 174)
Lira 1.8 mg
1 Titrate-to-target
S
Lira 1.2 mg (71-90 mg/di)*
Umo.emg—r
Vi V2 Ve V9 V35 V36
P‘mm i L 1 L L : L l
tymZdM' I T T T T T T 1
(n=970) -16 -15 -14 -13 -1 0(baseline) 26 27 weeks
| I J
15-week run-in period Randomization
Met continued Double-blind

Randomized if HbA1c 7.0-9.0% [53-75 mmol/mol]
and ongoing treatment with Lira 1.8 mg daily

*Titration guideline - insulin degludec and placebo dummy insulin units.

Pre-breakfast plasma glucose measurements” | Adjustment

mmol mg/di U

<31 <56 —4 (if dose >45 U, reduce by 10%)
3.1-3.9 56-70 -2 (if dose >45 U, reduce by 5%)
4.0-5.0 71-90 0

51-7.0 91-126 +2

7.1-8.0 127-144 +4

8.1-9.0 145-162 +6

>9.0 >162 +8

“Based on the average pre-breakfast self-measured plasma glucose (SMPG) values measured on
three successive days.

Figure 1

Trial design. FPG, fasting plasma glucose; HbAlc, glycated haemoglobin; IDeg. insulin degludec; Lira,

liraglutide; Met, metformin; SMPG, self-measured plasma glucose; V, visit.



ineligible lor randomization™ B24 (B4%)
O thsa B24:

- inegdgibla dua 1o HBAYE <% [<53 mmolimal]. 369 (B2%)
- Ineligibls for other rsasons: 235 (38%)

Flandgrmirsd 346
1D once daily + Lise 174 - I = Piacebo onoe daly + Lios 172
Withdrawals: 14 |B%) Wit awnle : a1 (24%)

KE: 5 (%) AE: 3 (2%
e s
Withaheawal cribaria: 1 (1%) Wilhudrawal crileria: 4 [2%)

Oheart 5 3% Ciiher™ 2017
L i
160 (B2%) 131 (78%)
complelers completers

Figure 2

Patient dizpoaition. AE, adverse event; FAS, full analy=is sat; HbAle, gheated haemeslobin; IDeg, meulin
deghudec; Lira, iragluhde; SAS, safety analvzis set. FAS: all randomized patients. SAS, all patients recetving
at least one dose of study drus. *During the nm-in pericd patients were insligible for randomization for the
following reasemns: AE, n=T6; non-comphance with protocol, n =29; randomuzation entena (including HbAle
=7.0% [«=33 mmol'mel]), n=426; withdrawal eriteria, n=12; othar, n=91. hDIJIiII.g the treatrnent phasze:
withdrawals due fo “other’ reasons were cansed by erronecus randommzation, mefficient therapy (only n
placabo + hiraglutide sroup) and personal reasons such as patient not able to attend +izits or unspecified
withdrawn consent.




Run-in period Randomized phase
i r 11 1 i ~a—|Deg once dally + Lira (n = 174)
e e - .
| == 1Deg on0e daly + Lin r.= 170) Placebo once dally + Lira (n = 172) 180
85 | |~ Piacebo once dally + Lira (n = 8.8 mmollL +168
8.0 - ’ ' 152
275 ::
270 61 mmoll [ 'z
; ': uog
6. 96
6.0 .82
55 2 ! -68
T e S — PR S P S T I ST
-6-12 -8 -4 0 4 8 12 16 20 24 28 0 2 4 6 B 101214 16 18 20 22 24 26
Time (weeks) Time (weeks)
ETD Week 26: ETD Week 26:
-0.92% [~1.10; -0.75),,, -2.55 mmolA. [-3.07; -2.02),,,,
p < 0.0001 " p < 0.0001 "
< Run-in period Randomized phase d ~1Dog cnce dally + Lira (n = 173)
100 {] L 1 0.30 - = Placebo once dally + Lira (n = 170)
| =@~IDeg onoe daly + Lia (n = 173) Rate: 0.57 —
08 1972 kg |~ Placebo once dally + Lira (1 = 170) 0.25 - A

: 927k i 0.20
93.7 kg 94.0kg ¢ Rate ratio:

o4 | E 0.15 - 467
2 90.7 kg p = 0.0002

i 90 1 92.7kg i 0.10 Rate: 0,12

% patients (n): 4.7% (8)
88 |
-16-12 -8 4 0 4 8 12 16 20 24 28 0 2 4 6 8 101214 16 18 20 22 24 28
Time (weeks) Time (weeks)

Figure 3

(a) Glycated haemoglobin (HbAlc), (b) fasting plasma glucose (FPG), (c) body weight and (d) hypoglycaemia
over time. (FPG values were not available for week —16.) CI, confidence interval; ETD, estimated treatment
difference; FPG, fasting plasma glucose; IDeg, insulin degludec; Lira, liraglutide; n, number of patients with
events; Rate, number of events per patient-year of exposure; % patients, proportion of patients with events.
HbAlc and FPG are mean values = standard error (s.e.). Full analysis set: last observation carried forward.
Comparisons: estimates adjusted for multiple covariates. Body weight (mean values +s.e.) and hypoglycaemia
are safety analysis set. The statistical comparisons for hypoglycaemia are based on the full analysis set.



Results

Mean changein Alc

» >onIDegadd-on to liraglutide arm (—1.04%) than in the placebo add-on to liraglutide arm (—0.169%;
p < 0.0001).

Mean FBS reduction was greater, and self-measured plasma glucose values were lower at all eight time
points, with IDeg add-on versus placebo add-on (both p < 0.0001)

At 26 weeks, the IDeg dose was 51 U (0.54 U/kg)
Mean weight change
» +2.0 kg (IDeg add-on to liraglutide)
» —1.3kg (placebo add-on to liraglutide)
Confirmed hypoglycaemia
» Higher with IDeg than with placebo (0.57 vs. 0.12 episodes/patient-years of exposure; p = 0.0002).
= No episodes of severe hypoglycaemia

= No marked differences in adverse events with either treatment approach.
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The Efficacy of IDegLira (Insulin Degludec/Liraglutide Combination) in
Adults with Type 2 Diabetes Inadequately Controlled with a GLP-1
Receptor Agonist and Oral Therapy: DUAL III Randomized Clinical
Trial

= 26-week, multi-center, randomized, open-label, two-group parallel, treat-to-target trial
conducted at 81 sites in five countries (Australia, France, Hungary, Slovakia, and the United
States) between August 2012 and March 2014

e Inclusion criteria:
- T2DM, >18y/o

- On maximum-dose GLP-1RA therapy (liraglutide gd or exenatide bid) with metformin
alone or with pioglitazone and/or sulfonylurea

— Insulin naive
- BMI<40kg/m2

« Randomized 2:1to IDegLira once daily (n =292) or tounchanged GLP-1RA therapy (n = 146),
continuing OADs at the pre-trial dose.

Diabetes Ther (2017) 8:101-11



Table 1 Baseline characteristics

Characteristic IDegLira Unchanged GLP-1RA
Full analysis set (FAS), 292 146
Female/male, % 47.6/524 51.4/48.6
Race: white/black/Asian/American Indian (or Alaska native)/other, %  92.1/5.1/2.1/0.3/0.3  89.7/8.2/1.4/0.0/0.7
Ethnicity: Hispanic or Latin American, % 8.9 10.3
Age, years 583 +99 584 + 8.8
Weighe, kg 95.6 + 166 95.5 + 17.3
BMI, kg/m* 329 + 44 33.0 4.1
Duration of diabetes, years 104 £5.8 104 £58
HbA,, % 78 06 7.7 £ 0.6
mmol/mol* 615 =62 608 £ 6.7
FPG, mmol/L 9.0+ 2.1 9423
mg/dL 161.7 + 38.2 169.1 = 41.7
Pretrial OADs, %
Metformin 743 74.0
Metformin + sulfonylurea 209 21.9
Metformin + pioglitazone 24 2.7
Metformin + sulfonylurea + pioglitazone 2.4 1.4
Duration of treatment with GLP-1RA prior to randomization, days 468.1 £ 616.0 498.6 +525.1

Values are the mean £ SD unless otherwise stated

GLP-1RA glucagon-like peptide-1 recepror agonist, [Deglira insulin degludec/liraglutide combination, OAD oral

antidiabetic drug, §D standard deviation
* Calculated not measured
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Controlled by a GLP-1RA and OAD(s)
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Design

sRandomized, open-label, active-controlled, parallel-group, phase 3 study

=Duration:
= 26-weeks

» followed by a single-arm, 26-week extension for iGlarLixi

=Inclusion criteria
= T2DM dagnosed for at least1year
= HbAlc $79% to #9%
» On maximum tolerated dose of a GLP-1 RA - metformin =/- pio or SGLT-2 inh
= >4 months of tx w/
= liraglutide once daily or exenatide twice daily,
= >6 months of tx

= exenatide extended release once weekly, albiglutide once weekly, or dulaglutide once weekly




Design

sExclusion criteria:
= BMI<20 or >40 kg/m2 at screening

= Hx hypoglycemia unawareness

» Previous tx w/ insulin in the year before the screening visit (with the exception of short-
term treatment

= tx with other antidiabetes drugs within 3 months
= Laboratory exclusion criteria:
» amylase and/or lipase levels more than three times the upper limit of normal

= calcitonin >20 pg/mL




Design

"Randomization 1:1
= Stratified by:
= Alc <8%, and > 8%
= GLP-1 subtype




Table 1—Demographics and baseline disease characteristics at screening or baseline

Participants randomized to initial 26-week Participants who entered 26-week
treatment period extension period

GLP-1 RA (n = 257) iGlarLixi (n = 257) iGlarLixi (n = 206)

Age (years)

Female

BMI (kg/m?)

Duration of diabetes (years)

Duration of GLP-1 RA treatment (years)
HbA,. at screening

%
mmal/mol

GLP-1 RA use by type at screening
Once-daily/twice-daily formulation
Liraglutide once daily
Exenatide twice daily
Once-weekly formulation
Dulaglutide
Exenatide ER
Albiglutide

Pioglitazone use at screening
SGLT2 inhibitor use at screening

60.0 * 10.3
113 (44.0)
33.0 + 4.4
11.0 *+ 6.1
19 + 1.9

7.9 = 05
63 + 5

154 (59.9)
145 (56.4)
9 (3.5)
103 (40.1)
51 (19.8)
48 (18.7)
4 (1.6)
22 (8.6)
26 (10.1)

59.2 + 9.6
131 (51.0)
32.8 + 4.4
112 + 7.4
1.9 + 1.8

79 * 0.6
63 + 7

153 (59.5)
135 (52.5)
18 (7.0)
104 (40.5)
54 (21.0)
45 (17.5)
5 (1.9)
12 (4.7)

26 (10.1)

59.8 + 9.1
106 (51.5)
329 = 44
115 = 7.7
19 =+ 1.8

7.8 * 0.5
62 =5

126 (61.2)
112 (54.4)
14 (6.8)
80 (38.8)
43 (20.9)
33 (16.0)
4 (1.9)
10 (4.9)
19 (9.2)

Data are mean = 5D or n (%). ER, extended release; SGLT2, sodium—glucose cotransporter 2.




CASE #3

Amalia

& 538-year-old woman with Type 2 Diabetes Mellitus and \

hypertension. She is on treatment with metformin 1000
bid and a combination of SGLT-2/DPP-4. Her current
Alcis 6.2%. She discloses to you that she will no longer
has a medical insurance after her company filed for
bankrupcy due to pandemic. She is asking you to
change her medications since she can no longer afford
her current therapy.

What would be your therapeutic approach?




Drug-specific and patient factors to consider when selecting antihyperglycemic treatment in adults with type 2 diabetes

Metformin

SGLY-2 inhibitors

GLP) RAs

DPP-4 inhibitors

Thiazobdinedwones

Sulfonylureas
{2nd genesation)

Human
insudin

Insuin

Analogy

! Renal effects
EfMcacy Hypoglycemia Cost Jral/sQ Additional considerations
Progression of DKD | Dosing/use considerations*
High No Newtra Potential Neutral Low Ot Neutral * Conraindicated with eGFR * Gastrointestinal side effects common
(potential for benefit <30 ml/min/1.73 m' (diarrhea, nausea)
modest loss) « Potential for B12 defickency
Intermediate Ne toss Benefit Benehit: High Ot Benefit: . WMW * Shoud be discontinued before any
empag ifazint, empaghfiozint, canagWiazirs, saquiond (cansgiiionin, SCRachNod Surgiey S0 bveld Posssal
canaglifiazin canagiificzin, empagiificzin, dapagifiazin, empaglifioen, risk for DXA
cspegiifiozin dapagifiozin entugiflazing » DKA risk {all agents, rare In T20)
* Risk of bone fractures (canaglifiozin)
* Genitourinary infections
= Rk of volume doplotion,
Mypotension
* TLOL cholesterol
* Risk of Foumnier's gangrene
High No Loss Neutral exenstice Newtesl High L T Beneftt on renal end Dxenatide, ixisenatide: * FDA Black Box: Risk of thyrokd C-cell
once weckly, (sgmagiutidel | pomts in CVOTs, woid for 0GFR tumors in rodents: human relevance
lndsenatide driven by albumenuria | <30 mUmin/1.78 m’ rot determiced (liraghutide,
ovcomes Moghtid. | |y goe acusmencor | SAOASIdS. dvgiutide. smastid
7 diraghutide, lraghnde b
ID::;:’:‘NL:" ghutidet duaghutide semaghutide - auo.m_ conm. o0 2
semoglutidet Caution when initiating o (nauses, vomiting. diarrhea)
ncreasing dose due 1o * Injection site reactions
potential risk of nausea, o Pancreatitis has been reported in clinical
vomiting diarhes, o trials but causality has not been
detwdeation. Mordtor renel bished. Di fp is
function in patients Suspected.
reporting severe adverse G
reactions when inifiating or
increasing dase of therapy.
Intermediate No Neutral Newutral Potential risk: Figh | Ol Neutral Renal dose adjustmaent *  Pancreatitis has been reported in clinical
saxaghiptin reguired (sitaghpting trials but causality has not been
saaghptin, alogliptink established. Discontinue if pancreatitis is
can be used in renal suspected.
npaiemant * Joint pain
No dose adjustment
required for linagliptin
High No Gain Potential benefa Increased rsk Low Ol Neutral No dose adjustment « FDA Black Box: Congestive heart
poghtazene required falure (ploglitazone, rosightazome)
Generally not * Flud retention fedema; heart
recommended in renal fahure)
impairment due to o Benefit in NASH
potential for * Risk of bone fractures
fuid retention * Bladder cancer (ploghtazone)
* TLDL cholesterol (rosightazone)
High Yes Gain Neutral Neutral Low Odal Neutral Glyburide: not * FDA Special Warning on increased
recommended risk of cardiovascular mortality
Glipizide and glimepiride: based on studies of an cider
initiate conservatively to sulfoerfurea (tolbutamide)
avod Mypoglycemia
Highest Yes Gain Newtral Neutral Low {5Q) |SG: Neutral Lower nsulin doses * Injection site reactiony
inhated required with a * Migher risk of hypogiycemia with
decrease in eGFR; titrate human insulin (NPH of premixed
High 5 per cinical response formutations) vs. analogs




Medicines for Treatment Intensification in Type 2
Diabetes and Type of Insulinin Typeland Type 2
Diabetes in Low-Resource Settings: Synopsis of the
World Health Organization Guidelines on Second- and
Third-Line Medicines and Type of Insulin for the
Control of Blood Glucose Levels in Nonpregnant Adults
With Diabetes Mellitus

Godja Roglic, MD,MSc, Susan L. Norris, MD, MPH

Ann Intern Med. 2018 Sep 18;169(6):394-397




summary of Recommendations

=H#1

= Use a sulfonyl urea to patients not controlled on metformin or with contraindication to
metformin (strong recommendation)

» Similar and and SS improvement in Alc when added to metformin

=#2

= Introduce human insulin to patients who do not achieve glycemic control with metformin and
a sulfonylurea




summary of Recommendations

"3

» Ifinsulin unsuitable a DPP-4 inhibitor, an SGLT-2 inhibitor or TZD may be added (weak
recommendation, very-low quality evidence)

= EX.People who live alone and depend on others to administer tx.

* Onlyinsulin and TZDs offer a statistically significant decrease in Alc when compared to placebo.

w4

» Use human insulin to manage blood glucose in adults with type 1 and type 2 DM with insulin
indication (Strong recommendation, low quality evidence).

"H#5

= Consider long-acting insulin analogues to magage blood glucose in adults with type 1 or type 2
diabetes with frequent severe hypoglycemia.




Conclusions:

*We now have a broad range of pharmacologic agents for optimization of therapy in
patients with type 2 Diabetes Mellitus.

» Therapeutic decisions should take in consideration the individual taking in consideration
clinical, social and psychological aspects.

= All medications have an ideal patient, and all patients have an ideal medication, but sometimes

they travel in different roads.




opecialthanksto..

sMrs. Cynthia Alvarez
=*Dr. Miguel Lob

=Dr. Michelle Mangual

=Dr. Carlos Vera




