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* Clarification of Misconceptions

Please do not use “oral ym c drugs” any

more !!

All the novel oral anti-diabetic medications very rarely cause
“hypoglycaemia” when used as monotherapy

The term “Oral anti-diabetic drugs” (OADs) should be much more
appropriate or just use “Oral glucose-lowering drugs” (oral GLDs)



* Glucose-Lowering Drugs in HK

+ Oral Anti-Diabetic Drugs (OADs)  « Injectables

Metformin Human insulin
Sulphonylureas Insulin analogs
TZD GLP-1RA
DPP4;

SGLT2i

Glinide - repaglinide (Novonorm?®)
AGI - acarbose (Glucobay®)



*Development of Glucose-Lowering
Drugs

SGLT2 inhibitors
Bromocriptine
Colesevelam
DPP4 inhibitors
Inhaled insulin
Pramlintide
GLP-1 receptor agonists
Glinides

“K‘ Thiazolidinedione antidiabetics
AR 4 Insulin analogues

a-glucosidase inhibitors |
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Emerging Treatments and Technologies
ORIGINAL ARTICLE

Acarbose in NIDDM Patients With Poor
Control on Conventional Oral Agents

A 24-week placebo-controlled study

KAREN S.L. LAM, MD T.P. I, MBBS
S.C. Tw, MBBS SipNeY C.E TAM, MBBS

M.W. TSANG, MBBS

Lam KSL, et al. Diabetes Care 1998;21(7);1154-8



* Reduction of Life Expectancy
in DM Patients

689,300 participants recruited through 1960 to 2007

Age 60 End of Life
O

[ No Diabetes H
[ Diabetes }P -6 years

[ Diabetes + CVD }

H - 12 years

The Emerging Risk Factors Collaboration JAMA 2015(1);52-60




ORIGINAL ARTICLE

Excess Mortality among Persons with Type 2
Diabetes

Mauro Tancredi, M.D., Annika Rosengren, M.D., Ann-Marie Svensson, Ph.D.,
Mikhail Kosiborod, M.D., Aldina Pivodic, M.Sc., Soffia Gudbjérnsdottir, M.D., Ph.D.,
Hans Wedel, Ph.D., Mark Clements, M.D., Ph.D., Sofia Dahlqyvist,
and Marcus Lind, M.D., Ph.D.

Tancredi et al. N Engl J Med 2015;373(18):1720-32

ORIGINAL ARTICLE

Glycemic Control and Excess Mortality
in Type 1 Diabetes

Marcus Lind, M.D., Ph.D., Ann-Marie Svensson, Ph.D., Mikhail Kosiborod, M.D.,
Soffia Gudbjérnsdottir, M.D., Ph.D., Aldina Pivodic, M.Sc., Hans Wedel, Ph.D.,
Sofia Dahlqvist, Mark Clements, M.D., Ph.D., and Annika Rosengren, M.D., Ph.D.

Lind et al. N Engl J Med 2014,;371(21):1972-82






The NEW ENGLAND
JOURNAL of MEDICINE

ORIGINAL ARTICLE

Empagliflozin, Cardiovascular Outcomes, and

Mortality in Type 2 Diabetes

Bernard Zinman, M.D., Christoph Wanner, M.D., John M. Lachin, Sc.D., David Fitchett, M.D., Erich Bluhmki, Ph.D., Stefan Hantel, Ph.D., Michaela
Mattheus, Dipl. Biomath., Theresa Devins, Dr.P.H., Odd Erik Johansen, M.D., Ph.D., Hans |. Woerle, M.D., Uli C. Broedl, M.D., and Silvio E.
Inzucchi, M.D. for the EMPA-REG OUTCOME Investigators

7,020 T2DM patients with established CV disease randomized to empagliflozin
vs. placebo for a median FU of 3.1 years

Section A. List of investigators

Thessaloniki "G. Papanikolaou", Thessaloniki; Hong Kong: R. Ozaki, Prince of Wales Hospital,
Hong Kong; K. Tan, Queen Mary Hospital, Hong Kong; S. Siu, T. Ip, Tung Wah Eastern

Hospital, Hong Kong; C. Tsang, Alice Ho Miu Ling Nethersole Hospital, Hong Kong; Hungary:
M. Dudas, Bekes County Pandy Kalman Hospital, Gyula; K. Nagy, Synexus Hungary Ltd.,

Zinman et al. N Engl Med 2015;373(22):2117-28



3 Importance of EMPA-REG Study

1. First study that conclusively demonstrate that a glucose-
lowering drug (empagliflozin) can reduce

cardiovascular events (3-point MACE) 14%

= cardiovascular mortality 1 38%
= hospitalisation for heart failure (HHF) 4 35%
= all-cause mortality 1 32%

2. Documented significant reduction in progression of CKD

= doubling of creatinine levels 1 44%

= renal replacement therapy 1 55%
*7 7% had eGFR 30-44 mi/min/1.73m? (stage 3b CKD)

Zinman et al. N Engl Med 2015;373(22):2117-28
Wanner et al. N Engl Med 2016;375(4):323-4



* Mortality Outcomes in Landmark CV
Outcome Trials in Patients with
Established CV Diseases

Empagiifiozin

J 32%
All-cause
mortality

Simvastatin

Metoprolol Sacubitril-

Enalapril Ramipril valsartan
4 19%

Mo ¥ 16% All-cause J 16%

All-cause All-cause mortality or All-cause
mortality mo hospitalization mortality

26% diabetes 4% diabetes 39% diabetes 25% diabetes 35% diabetes 100% T20

Congestive HF CHD without HF High CV risk Symptomatic HF Symptomatic HF HighCVrisk

Background SoC Background SoC Background SoC Background ScC Background SoC Background SoC
3 EMPA-REG
s | voee | werr-ne [ paveoiow-ne il BIRASES

1991 1994 2000 1999 2014 2015




*Comparing the SGLT-2 Inhibitors

mmmem
(Jardiance®) (Invokana®) (Forxiga®)

Outcome Trial EMPA-REG CANVAS DECLARE-TIMI 58
3-point MACE 1 14% 1 14% pending

CV mortality 1 38% 1 13% (NS) pending

HHF 1 35% 1 33% pending
All-cause mortality 4 32% 1 13% (NS) pending

Composite renal endpoints 1 46% 1 40% pending
Amputation (LL) neutral T97% pending

All fractures neutral T 26% pending

4" SGLT-2i - Ertugliflozin approved by FDA in Dec 2017




2018 ADA
Anti-Hyperglycaemic
Management
Algorithm

ADA. Standards of Medical Care in
Diabetes — 2018. Diabetes Care
2018; 41(Suppl 1):S73-85

Monotherapy Lifestyle Management + Metformin

At diagnosis, initiate lifestyle management, set AIC target, and initiate
pharmacologic therapy based on AIC:

-—{ AIC is less than 9%, consider Monotherapy. ]

AIC is greater than or equal to 9%, consider Dual Therapy.

AIC is greater than or equal to 10%, blood glucose is greater than or equal to 300 mg/dL,
or patient is markedly symptomatic, consider Combination Injectable Therapy (See Figure 8.2).

Initiate metformin therapy if no contraindications® (See Table 8.1)

AIC at target Yes: - Monitor AIC every 3-6 months

after 3 months

of monotherapy? No: - Assess medication-taking behavior

- Consider Dual Therapy

Lifestyle Management + Metformin + Additional Agent

ASCVD? Yes: - Add agent proven to reduce major adverse
cardiovascular events and/or cardiovascular mortality

(see recommendations with * on p. $75 and Table 8.1)
No: - Add second agent after consideration of drug-specific effects
and patient factors (See Table 8.1)

AIC at target Yes: - Monitor AIC every 3-6 months
after 3 months

of dual therapy? No: - Assess medication-taking behavior

- Consider Triple Therapy

Lifestyle Management + Metformin + Two Additional Agents

Triple Therapy

Add third agent based on drug-specific effects and patient faclors' (See Table 8.1)

AIC at target Yes: - Monitor AIC every 3-6 months

::':" 3' '“&"'h' No: - Assess medication-taking behavior
ripie therapy? - Consider Combination Injectable Therapy (See Figure 8.2)

(See Figure 8.2)



* Effects of SGLT2i on CV Outcomes

3-point MACE
CV death

Nonfatal Ml
Nonfatal stroke
0.50 1.00 2.00

- >
Favors empagliflozin Favors placebo

Canagliflozin  Placebo
Outcome (N=5795) (N=4347) Hazard Ratio (95% CI)

no. of participants per 1000 patient-yr

Death from cardiovascular causes, 26.9 31.5 00—

| 0.86 (0.75-0.97)
nonfatal myocardial infarction, !

1

1

1

or nonfatal stroke
Death from cardiovascular causes —e— 0.87 (0.72-1.06)
Nonfatal myocardial infarction ! —— 0.85 (0.69-1.05)
Nonfatal stroke ‘ . —e— 0.90 (0.71-1.15)
Fatal or nonfatal myocardial infarction —e— 0.89 (0.73-1.09)
)

Fatal or nonfatal stroke . . —x— 0.87 (0.69-1.09

Zinman et al. N Engl Med 2015;373(22):2117-28
Wanner et al. N Engl Med 2016;375(4):323-4



¥ SGLT-2 Inhibitors: the Learnt

= Insulin-independent mechanism : reduce renal glucose reabsorption
= Lower HbA1c by 0.5-1.0%

Merits Adverse Effects / Cautions

no hypoglycaemia with monotherapy genito-urinary infection

weight loss (0.1-4.0 kg) polyuria, dehydration

BP improvement (3-6 mmHg) hypotension

can be combined with all types of regimen slight T LDL

can be used at any stage of T2DM euglycaemic ketoacidosis

reduction of CV & all-cause mortality (EMPA)
CVOT pending (DAPA)

retardation of CKD progression (EMPA, CANA) amputation (CANA- FDA Alert)
AKI (CANA/DAPA- FDA Alert)

fracture, VBMD (CANA-FDA Alert)




*SGLT-Z Inhibitors — the Not Learnt

What is the underlying mechanisms for the CV / renal benefits ?

Whether the reductions in CV / renal events are a class effect?
pending results from the DECLARE-TIMI 58 Trial

Whether the signal of a potential increase in CVA is true; caution
needed when considering SGLT2i in patients with previous history of
stoke

Whether SGLT2i can be safely used in patients with T1DM - the EASE
Trial

Whether SGLT2i have the same CV benefits for DM patients NOT at
high CV risk or at high CV risk but without T2DM



* Factors Contributing to the Mortality
Reduction in the EMPA-REG Study

Table 3—Univariable mediation analysis of risk of CV death with empagliflozin
versus placebo: time-dependent covariate analysis adjusting for the updated
mean of each variable
HR for CV death with
empagliflozin vs. placebo (95% Cl) Percentage mediation

Unadjusted 0.615 (0.491, 0.770) —4—Placebo  —e—Empaglifiozin 10 mg  —e—Empaglifiozin 25 mg

Adjusted for

HbA, 0.687 (0.543, 0.868) 228
FPG 0.709 (0.559, 0.898) 293
SBP 0.610 (0.485, 0.766) —1.7
DBP 0.618 (0.493, 0.774) 1.0
Heart rate 0.623 (0.497, 0.782) 2.7
LDL-C 0.591 (0.471, 0.741) —8.2
HDL-C 0.629 (0.500, 0.789) 4.6
logTG 0.603 (0.481, 0.757) —4.1
FFAs 0.587 (0.463, 0.743) —9.6
logUACR 0.672 (0.536, 0.844) 18.2
eGFR (MDRD) 0.601 (0.480, 0.752) —4.7 52 66 80 94 108 122 136 150 164
eGFR (CKD-EPI) 0.597 (0.477, 0.748) —6.1 Week

No. of patients

We}ght 0588 0466! 0741] _92 Placebo 2288 2241 2170 2082 2023 1961 1928 1738 1440 1236 1094 955 716
BMI 0.588 (0.466, 0.742) —9.2 Empaglfiozin 10mg 2288 2236 2187 2112 2077 2042 2020 1789 1508 1290 1142 994 762
WC 0.602 (0.480, 0.755) —44 Empaglfiozin 25mg 2289 2244 2183 2122 2086 2029 2008 1837 1519 1301 1178 1033 810
Hematocrit 0.791 (0.620, 1.009) 51.8
Hemoglobin 0.768 (0.604, 0.978) 45.7
Albumin 0.717 (0.571, 0.900) 31.6
Uric acid 0.673 (0.536, 0.845) 18.5

Adjusted mean (SE) hematocrit (%)

Cox proportional hazards regression analysis in patients treated with one or more doses of study
drug. FFA, free fatty acid; HDL-C, HDL cholesterol; LDL-C, LDL cholesterol; TG, triglyceride; WC, waist
circumference.

Inzucchi et al. Diabetes Care 2018;41(41):356-63







The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JUNE 12, 2008 VOL. 358 NO. 24

ACCORD Study

Effects of Intensive Glucose Lowering in Type 2 Diabetes

The Action to Control Cardiovascular Risk in Diabetes Study Group*

10,251 patients (mean age 62.2 y) with a median HbA1c of 8.1% were randomised to

receive intensive therapy (target HbA1c <6.0%) or standard therapy (target HobA1c
7.0-7.99%)

This study identified a previously unrecognized harm of intensive

glucose lowering leading to increase in mortality in high-risk
patients with T2DM

The culprit in subsequent analyses was believed to be related to
hypoglycaemia
ACCORD Study Group. N Engl J Med 2008;358(24):2545-59



*Hypoglycaemia & Mortality

ACCORD ADVANCE

Mortality

# No hypo

N 1+ Hypo

Hypoglycaemia caused more death in the group with poorer
diabetic control

Bonds et al. BMJ 2010:340:b4909
Zoungas et al. N Engl J Med 2010;363(15):1410-8



Hypoglycaemia Caused Progression of
Atherosclerosis in Patients with Poor
Diabetic Control

>

[ No serious hypoglycemia
H Serious hypoglycemia

Median CAC progression (mm?3)

mHbA,, > 7.5% (~58 mmol/mol) mHbA,, £ 7.5% (~58 mmol/mol)

0o

Number of serious
@15 S
hypoglycemic episodes

m>5

Median CAC Progression (mm?)

i

Standard Intensive

VADT Study Group. Diabetes Care 2016;39;448-54



Hematologic & Inflammatory Alterations Following
Acute and Repeated Hypoglycemia & Postulated
Mechanisms of Hypoglycemia-Induced Vascular Damage

3 VCAM-1/
HAmodyaC L’:Lfsﬂ; t PAI-1 t P-Selectin ICAM-1
g \ ¥ o E-Selectin
/ h“\\_
\ / NG
\\,_ /// \\‘\\‘
- . e Endothelial
Vasocons\tnctlon ! Blo?d flow Coagusation damage
‘ \ /’//, |
N > |
Capillary closure Thrombosis Atherogenesis
e \\\~ /{//’/ —’/,,"-‘/- = <
a ‘\“\\jg,.——-"/—,
VASCULAR
COMPLICATIONS

Wright and Frier. Diabetes Metab Res Rev. 2008.



The Consequences of Hypoglycemia

Hospitalization

Comal*! costsldl

Deathlb<l ﬁ

Hypoglycemia

Loss of
Reduced :
quality of lifelel consciousness!‘]

Increased risk Increased risk
for car accident!fl for seizuresl

a. Whitmer RA, et al. JAMA. 2009;301(15):1565-1572; b. Bonds DE, et al. BMJ. 2010;340:b4909;

c. Barnett AH. Curr Med Res Opin. 2010;26(6):1333-1342; d. Jénsson L, et al. Value Health. 2006;9(3):193-198;
e.Foley JE, et al. Vasc Health Risk Manag. 2010;6:541-548; f. Begg IS, et al. Can J Diabetes. 2003;27:128-140;
g. McEwan P, et al. Diabetes Obes Metab. 2010;12(5):431-436.



Original Investigation

Association Between Hypoglycemia and Dementiain a

Biracial Cohort of Older Adults With Diabetes Mellitus

Kristine Yaffe, MD; Cherie M. Falvey, MPH; Mathan Hamilton, MA; Tamara B. Harris, MD;
Eleanor M. simonsick, PhD; Elsa 5. Strotmeyer, PhD, MPH; Ronald |. Shorr, MD, M5; Andrea Metti, MPH:
Ann V. Schwartz, PhD. MPH; for the Health ABC Study

Yaffe K, et al. JAMA Int Med 2013;173(14):1300-6

Hypoglycemic Episodes and Risk
of Dementia in Older Patients
With Type 2 Diabetes Mellitus

Rachel A. Whitmer, PhD Context Although acute hypoglycemia may be associated with cognitive impair-
Andrew J. Karter, PhD ment in children with type 1 diabetes, no studies to date have evaluated whether hy-
Kristine Yaffe. MD poglycemia is a risk factor for dementia in older patients with type 2 diabetes.

Objective To determine if hypoglycemic episodes severe enough to require hospi-
— - 7t talization are associated with an increased risk of dementia in a population of older
Joseph V. Selby, MD patients with type 2 diabetes followed up for 27 years.

Whitmer RA, et al. JAMA 2009:301:1565-72

Charles P. Quesenberry Jr, PhD




Major Hypoglycemia Significantly Increases the
Risk for Adverse Outcomes in Patients with T2DM

Hazard ratios for incident vascular outcomes and death among patients who had
major hypoglycemia as compared with those who did not

Clinical outcome
and interval after
hypoglycemia

Hazard ratio adjusted
fortreatment
No. of assignment
events (95% Cl)

Macrovascular events
Microvascular events
Death from any cause

Death from
cardiovascular cause

Death from non-
cardiovascular cause

1147 4.05 (2.86 — 5.74)
1131 2.39 (1.60 — 3.59)
1031 4.86 (3.60 — 6.57)

542 4.87 (3.17 — 7.49)

489 4.82 (3.16 — 7.35)

Zoungas et al. N Engl J Med 2010;363(15):1410-8



*I\/Ieta—AnaIyses: Risk of Hypoglycaemia
With 2nd Line Drugs Add-On To Metformin
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Biphasic Glinide SU Basal DPP-4 GLP-1 TZD AGI
insulin insulin inhibitor RA

Liu SC, et al Diabetes Obes Metab 2012:14:810-20



84 RCTs
36,573 patients

RCT

SU Treatment is associated with a Higher All-Cause & CV-
ted Mortality as Compared to Other Treatments

26 studies

1,553,856 patients

Observational

SU vs

No active

treatment/placebo

Biguanide
DPP-4 inhibitor
GLP-1 RA
SGLT2 inhibitor
TZD

Insulin

Combined

HR (95% ClI)
1.07 (0.90-1.28)

1.37 (1.03-1.84)

2.03 (1.22-3.58)

1.85 (0.80-5.19)
NA

1.54 (1.12-2.10)

1.12 (1.01-1.45)

1.26 (1.10-1.44)

Bold text indicates statistical significance.

*P< 01; TP<.001

Baxter et al. EASD Annual Meeting 2015. Abstract 128

HR (95% Cl)
1.13 (1.07-1.19)

1.57 (1.48-1.66)
1.58 (1.36-1.83)
NA
NA
1.50 (1.32-1.71)
0.82 (0.77-0.89)
1.22 (1.18-1.26)

12% (95% CI)
63.5 (14.2-79.3)*

0.0 (0.0-64.1)
0.0 (0.0-72.9)
NA
NA
96.6 (93.9-97.8)’
92.4 (86.7-95.0)
92.4 (90.6-93.7)°




¥ ADA/EASD Position Statement

Management of Hyperglycemia in
Type 2 Diabetes, 2015: A Patient-
Centered Approach

American
Diabetes

JAssociation.

Update to a Position Statement of the
American Diabetes Association and the

EA SD European Association for the Study of
Diabetes

Diabetes Care 2015;38:140-149 | DOI: 10.2337/dc14-2441

1. Treatment targets & treatment strategies should be personalized

2. Balance the benefits of glycaemic control with its potential risks
particularly hypoglycemia




*Advice on Selection of GLDs

+ Treat according to the potential pathophysiology of
the individual DM patients; early drug combination
may be required

+ Avoid GLDs which may induce hypoG if possible

« Priorities should be given to GLDs with proven CV
benefits






DA Relaxed the Use of Metformin in
Patients with Impaired Renal Function

"_L) U.S. Food and Drug Administration
r A_ Protecting and Promoting Your Health _ Q

Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products

Safety

AtoZIndex | Follow FDA | En Espaiiol

Home » Safety » MedWatch The FDA Safety Information and Adverse Event Reporting Program » Safety Information » Safety Alerts for Human Medical Products

Safety Alerts for Human Medical
Products

2016 Safety Alerts for Human
Medical Products

2015 Safety Alerts for Human
Medical Products

2014 Safety Alerts for Human
Medical Products

2013 Safety Alerts for Human
Medical Products

2012 Safety Alerts for Human
Medical Products

Metformin-containing Drugs: Drug Safety
Communication - Revised Warnings for Certain
Patients With Reduced Kidney Function

f SHARE in LINKEDIN | @ PINIT | & EMAIL | & PRINT

[Posted 04/08/2016]

AUDIENCE: Pharmacy, Nephrology, Internal Medicine, Patient

ISSUE: FDA is requiring labeling changes regarding the recommendations for metformin-containing medicines for
diabetes to expand metformin’s use in certain patients with reduced kidney function. The current labeling strongly
recommends against use of metformin in some patients whose kidneys do not work normally. FDA was asked to
review numerous medical studies regarding the safety of metformin use in patients with mild to moderate
impairment in kidney function, and to change the measure of kidney function in the metformin drug labeling that is
used to determine whether a patient can receive metformin.




*FDA Guidelines in the Use of Metformin

= FDA has relaxed the use of metformin in patients with moderate
renal impairment since April 2016 because the benefits of metformin
markedly outweigh the potential risks

eGFR, mL/min
per 1.73 m?

=90
60 -<90
45 -<60

30 -<45

Maximal Total
Daily Dose, mg

2550
2550
2000

1000

Do not use

Do not use

Other Recommendations

Avoid if kidney function is or expected to become unstable

Consider more cautious follow-up of kidney function

Do not initiate therapy at this stage but drug may be continued
Avoid if kidney function is or expected to become unstable
Consider more cautious follow-up of kidney function

Inzucchi et al. JAMA 2014;312(24):2668-75



Incidence of Lactic Acidosis NOT
Increased in Metformin-Treated Patients

Pooled data from 347 comparative trials & cohort studies in 70,490
patient-years of metformin use & 55,451 patient-years of non-
metformin use in T2DM
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Metformin Non-metformin

Salpeter et al. Cochrane Database Syst Rev 2014;(4):CD002967



HMetformin in Patients with Established CVD

19,691 diabetic patients with established atherosclerosis in the Reduction of
Atherothrombosis for Continued Health (REACH) Registry between 2003-
2004 treated with or without metformin

Figure 2. Risk of all-cause mortality in T2DM patients with atherosclerosis Subgroups HR P value

- 0.77
(0.62-0.95)

0.69
(0.54-0.90)

0.64
(0.48-0.86)

Metformin use

No t
24% RRR
(p<0.001)

1

/
/

6 12
Follow-up (months)

Age = 65

(o}

Yes

CHF

eGFR 30-60

3
e
(]
o
c
[
B
O
£
Q
2
£
1
=2
£
-
O

No. at risk
Metformin use
Yes 7,397 7,234 6,848

No 12,156 11,805 10,979
RAR = relative risk reduction; T2DM = type 2 diabetes mellitus

Roussel et al. Arch Intern Med 2010;170(21):1892-9



Annals of Internal Medicine’

LATEST  ISSUES  CHANNELS  CME/MOC  INTHECLINIC  JOURNALCLUB  WEBEXCLUSIVES  AUTHORINFO

REVIEWS = 3 JANUARY 2017

Clinical Outcomes of Metformin Use in Populations With Ghronic Kidney
Disease, Gongestive Heart Failure, or Ghronic Liver Disease: A Systematic
Review

Matthew ]. Crowley, MD, MHS; Clarissa J. Diamantidis, MD, MHS; Jennifer R. McDuffie, PhD; C. Blake Cameron, MD, MBI; John W. Stanifer,
MD, MSc; Clare K. Mock, MD; Xianwei Wang, MD; Shuang Tang, PhD; Avishek Nagi, MS; Andrzej S. Kosinski, PhD; John W. Williams, Jr., MD,
MHS

Metformin was associated with reduced all-cause mortality in patients with
+ moderate to severe CKD (HR 0.78)

+ congestive heart failure (HR 0.78)

+ chronic liver disease (HR 0.43)

Metformin was also associated with fewer heart failure readmissions in
patients with CKD or CHF

Crowley et al. Ann Intern Med 2017;166(3):191-200



* Practical Tips in the Use of Metformin

1. Optimal dose should be 21,600 mg daily to confer CV
benefits

2. If patient cannot tolerate conventional metformin, please
change to metformin XR preparation with much lower
Incidence of Gl adverse effects

3. Do not prematurely stop metformin just because of mild
impairment of RFT (use eGFR as guide)

4. Risk of metformin-associated lactic acidosis is very much
lower than its glucose-lowering and CV benefits




*Metformin Inhibit Cancer Cell Growth

Normal Growth

 RasCommmns NPC RNA;

E Bt \
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. Re animate
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* Nuclear RagC
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NPC Transport

* Nuclear RagC
Exclusion Cytoplasm

* mTORC1 Inactive
* ACAD10 On

» Restrict

Nucleus

Wu et al. Cell 2016:167(7):1705-18



¥ Metformin — the NOT Learnt

Potential anti-inflammatory, anti-atherogenic, anti-thrombotic,
anti-oxidant, anti-cancer & anti-aging effects of metformin

m) U.S. National Library of Medicine
Find Studies v About Studies ¥ Submit Studies ¥ Resources v About Site v

ClinicalTrials.gov

Home >  Search Results >  Study Record Detail ] save this study
Trial record 1 of 1 for: NCT02432287

Previous Study | Return to List | Next Study

Metformin in Longevity Study (MILES)

ClinicalTrials.gov Identifier: NCT02432287

The safety and scientific validity of this study is the responsibility of the study
A sponsor and investigators. Listing a study does not mean it has been evaluated

by the U.S. Federal Government. Read our disclaimer for details.
| @ : June 27, 2017

https://www.clinicaltrials.gov/ct2/show/NCT03309007 ?term=metformin+and+antiaging&rank=1






Pioglitazone after Ischemic Stroke

or Transient Ischemic Attack

W.N. Kernan, C.M. Viscoli, K.L. Furie, L.H. Young, S.E. Inzucchi, M. Gorman,
P.D. Guarino, A.M. Lovejoy, P.N. Peduzzi, R. Conwit, L.M. Brass,* G.G. Schwartz,
H.P. Adams, Jr., L. Berger, A. Carolei, W. Clark, B. Coull, G.A. Ford, D. Kleindorfer,
J.R. O’Leary, M.W. Parsons, P. Ringleb, S. Sen, ).D. Spence, D. Tanne, D. Wang,

and T.R. Winder, for the IRIS Trial InvestigatorsT

3,876 patients age 240 with a recent history of ischaemic
stroke or TIA and who had insulin resistance (HOMA-IR index
>3.0) randomised to receive PIO or placebo

Kernan et al. N Engl J Med 2016;374(14):1321-31



¥ IRIS TRIAL - CVOT

Primary endpoint: (3-point MACE)

Pioglitazone

Placebo 24%

Hazard ratio, 0.75 (95% (1, 0.62-0.93)
s P=0.007

1

Cumulative Probability of Event-free

2

Years since Randomization

No. at Risk
Piogl itazone 1793 1701 1491 1195
Placebo Q37 1778 1690 1476 1182

Kernan et al. N Engl J Med 2016;374(14):1321-31



* PROactive Study

5,238 T2DM patients with pre-existing macrovascular diseases

Primary Composite Endpoint * Death from any cause, non-fatal Ml, stroke, ACS, leg
ampuation, coronary revascularisation, bypass surgery/revascularisation of the leg

Pioglitazone (514 / 2605)

0,25 -
(¢D]
= 0,2
x
&
® 0,154
L
@
o) 0,1-
=
G
- 0,054 HR 95 % CI p value
& 0.904 0.802,1.018 ' 0.0951 *

04

NatRRisk: | 5238 5018 4786 4619 4433 4268 693(228)

0 6 12 18 24 30 36
Time from Randomisation (months)

Dormandy G et al. Lancet 2005;366:1279-89



active Study: Significant Reduction of the

Combined 3-Point MACE
(Death, Non-fatal MI & Non-fatal-Stroke)

*

Pioglitazone : Events 301 / 2605 (12.3%)
Q i
= 0.15
o 16%
=
)
>
L 0.1 A
Q
Q
=
=
S 0.05 -
Q
;
Pioglitazone HR 95 % CI p value
vs Placebo 0.84 072, 0.98 0.0237 *

O —

No. at Risk: 5238 5102 4991 4877 4752 4651 786 (256)
0 6 12 18 24 {0) 36

Time from Randomisation (months)

Dormandy G et al. Lancet 2005;366:1279-89



PROactive Study: Pioglitazone’s Effect on
* Recurrent Ml in Patients with Previous Ml

Kaplan-Meier Event Rate

0.10-
Pioglitazone (65 / 1230)
0.08-
28%
0.06- ~__
0.04-
0.02-
HR 95 % CI p-Value
0.0 Pioglitazone vs 0.72 0.52, 0.99 0.045
No. at risk: 2445 2387 2337 2293 2245 2199 399(139)
I I I I I I I I
0 6 12 16 24 {0) 36

Time from Randomisation (months)

Erdmann et al. J Am Coll Cardiol 2007:49:1772-80



PROactive Study: Pioglitazone Effect on
Recurrent Stroke in Patients with Previous Stroke

Kaplan-Meier event rate

0.12-
0.10 - Pjoglitazone (27 / 486)

T Placebo (51 / 498)

47%
0.08- <<:;\\//;;;,
0.06-
0.04-
0.02+ . HR 95% ClI p value
pioglitazone vs
0.53 0.34, 0.85 0.008
0.00—
No. at Risk: 984 952 926 903 877 849 132

0 6 12 18 24 30 36
Time from Randomisation (months)

Wilcox et al. Stroke 2007:38:865-73



x CV Events with the TZDs

Rosiglitazone

Meta-analysis, Nissen et al® Myocardial Infarction (OR)

Meta-analysis, Nissen et al® Cardiovascular Death (OR)

Meta-analysis, Krallb Myocardial Infarction (OR)
Meta-analysis, FDAc Myocardial Ischemia (OR)

Meta-analysis, GSKd Myocardial Ischemia (HR)
Data from Nissen and RECORD¢ Myocardial Infarction (OR)
Data from Nissen and RECORD¢ Cardiovascular Death (OR)

Meta-analysis, Singhf Myocardial Infarction (HR)
Pioglitazone

PROactive9d Primary Endpoint (HR)
PROactiveh MI, Stroke and Death (HR)

Meta-analysis, Lincoff et ab MI, Stroke and Death (HR)
Meta-analysis, FDA 2007¢ MI, Stroke and Death (HR)

—

—

PROactive MI-Subgroup’ Myocardial Infarction (HR) ———t
——

M T—

1

1 )
*Nissen SE, st al. N EnglJ Med. 2007;356:2457-2471; *Krall RL. Lancer, 2007;369: 1995-1996; <FDA- 0
Homepage www.fda.gov; FDA-Hearing 30.07.2007; *SPCAvandia®; =Bracken MB. N Eng/ ] Med. - -
2007;357:937; 'Singh S et al. JAMA. 2007;298:1189-1195; *Diamond G, et al. Ann Int Med. 2007;in press; Hazard Ratio/Odds Ratio

*Dormandy JA, et al. Lancet, 2005;366:1279-1289; 'Erdmann E, et al. J Am Coll Cardiol. 2007;49:1772- = 1
1780k Lincoff AM, et al. JAMA, 2007;298;1180- 1188, Glltazones better Glltazones worse

2




*Pioglitazone vs Rosiglitazone: Effects on Lipid

30 -
*p<0.05 vs baseline; Tp<0.001 between treatment groups
25 -
*
20 1 * T

15 = T

RN
o

® Pioglitazone (n=363)
* Rosiglitazone (n=356)

Change from baseline to endpoint (%)
after 24 weeks

oy L
OO O O1 O O,

T*
Triglycerides HDL-C Non-HDL-C

Goldberg et al. Diabetes Care 2005;28:1547-54
Goldberg et al. Circulation 2005;111:1727-8



¥ Pioglitazone Effects on NASH

55 patients with T2DM/IGT and liver biopsy-confirmed nonalcoholic steatohepatitis
to 6 months of treatment with a hypocaloric diet (1500 kcal per day) plus
pioglitazone (45 mg daily) or a hypocaloric diet plus placebo
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Liver Fat Content (%)

Before After Before After  Healthy Control

Placebo Pioglitazone

Belfort et al. N Engl J Med 2006;355(14):2297-307



*ood Durability of Glycemic Control with TZDs

1 —
. Hanefeld et al (n=250)
= . Charbonnel et al (n=317) ?,

@ . Rosenstock et al (n=115)
(=)
~ @ Tanetal (n=249) ® ::corp (n=301)
— =1
< O
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— - o - - -
o ..Ros.lglltazge 3 3 v
(@) - -
C __
@®
6 Rosiglitazone

-1r —(@ Pioglitazone

_.\._ . Pioglitazone
| Pioglitazone
2=

Time (years)



*Eoor Durability of Glycemic Control with SUs

Change in HbA,. (%)

1

Treat to fail regimen

Glyburide

Alvarsson (n=39)
Alvarsson (n=48)
RECORD (n=272)
Hanefeld (n=250)
Charbonnel (n=313)
UKPDS (n=1,573)
Chicago (n=230)
ADOPT (n=1,441)
PERISCOPE (n=181)

. Glyburide
Glimepiride
Glyburide 9
Ba\v: Glyburid ®
\\\/ — °
i \ 3 4 Gliclazide Glyburide s
g A :
% ®
L A ./. Glilclazide .
4 o
- <
® <
i @® Tan(n=297)
0] 1 2 3 4 5 6

Time (years)



Injectables

Oral drugs

Insulin
Liraglutide
Exenatide
Linagliptin
Sitagliptin
Vildagliptin
Saxagliptin
Metformin
Acarbose
Repaglinide
Glimepiride
Gliclazide

Pioglitazone

ﬁ»

Dose Reduction

Dose Reduction Dose Reduction
...-.......--..-.....-..-..-.--.-

Dose Reduction
E E EEEEEEEEEEEEEEEEEEEEEENEEEEEEEDEENE

Dose Reduction
EEEN

_—

Dose Reduction
 F e B EEEEEEERE! " " 0B & B

Dose Reduction
IIIIIIIIIIIIIIIIIIIIII

60 30 15 ESRD / Dialysis

Declining GFR ———»
Modified from Schernthaner et al. Nephrol Dial Transplant 2010;25(7):2044-7



*Pioglitazone — the Not Leearnt

DIABETES, OBESITY AND METABOLISM

PERSPECTIVE

Revitalization of pioglitazone: the optimum agent to be
combined with a sodium-glucose co-transporter-2 inhibitor

R. A. DeFronzo, R. Chilton, L. Norton, G. Clarke, R. E.]. Ryder, M. Abdul-Ghani

1. PIO might be an ideal agent to combine with empagliflozin
to further reduce CV events in patients with high-risk T2DM

2. Empagliflozin also promotes salt/water loss and is expected
to offset any fluid retention associated with PlO therapy

DeFronzo et al. Diabetes Obe Metab 2006;18(5):454-62






DP%—Inhibitors: Very Disappointed CVOT Results

|savor-TIMI53| | EXAMINE | |  TECOS

o CV Death, Nonfatal MI, Nonfatal Stroke Primary Composite CV Outcome

I Saxagliptin 7.3%

Hazard ratio=0.98
Hazard ratio=0.96 (upper boundary of 95% C1:0.89-1.08

HR, 1.00 the one-sided repeated CI=1.16) =55

95% C1,0.89-1.12
P<.001 (noninferiority)

—
=

B Placeho  7.2% 1 Sitagliptin

B Placebo

B Alogliptin

Placebo

=

P=.99 (superiority)
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Saxagliptin ‘ ‘ Alogliptin ‘ ‘ Sitagliptin

White et al. N Engl J Med 2013;369(14):1327-35
Scirica et al. N Engl J Med 2013;369(14):1317-26
Green et al. N Engl J Med 2015;373(3):232-42



H¥Increase Risk of HFF for Saxagliptin

Study Drug Placebo HR 95% ClI
n/N (%) n/N (%) P Value

SAVOR-TIMI 5331  289/8280 228/8212 127 1.07,1.51 —— .007*
(saxagliptin vs placebo) (3.5) (2.8) :

EXAMINE®  85/2701 79/2679 1.07 0.79, 1.46
(alogliptin vs placebo) (3.1) (2.9)
TECOSIY!  228/7332 229/7339 1.00 0.83,1.20
_._

(sitagliptin vs placebo) (3.1) (3.1)

O 1 2

« Favors treatment Favors placebo »

White et al. N Engl J Med 2013;369(14):1327-35
Scirica et al. N Engl J Med 2013;369(14):1317-26
Green et al. N Engl J Med 2015;373(3):232-42



XDPP4-Inhibitors — the Learnt & Not
Learnt

A class of GLD with virtual absence of adverse effects BUT
also with only very modest A1c reduction (0.5-0.8%)

Neutral effects on CV risk reduction with potential increase in
risk of HHF (saxagliptin)

May have priority as a second-line GLD in elderly with
multiple co-morbidities

Very much overuse in clinical practice

The unknown — whether CVOTs of linagliptin (CAROLINA,
CARMELINA) will be favourable — very unlikely



* Oral Anti-Diabetic Drugs Targeting the
Different Pathophysiologies of T2DM

Decreased
incretin effect Increased
< lipolysis

J[3{—ce|| loss With%"' ‘w f’\

insulin f

secretion ( mmat’ ))
\ \\

secretion reabsorption

. .u% ,
Increased . : .
glucagon Islet-a celll "— P> Hyperglycaemla , Increased glucose
v {

L

4 { ')_\‘i\é\- %

A SRR Decreased glucose
Increased 3 <8 uptake
HGP = :

dysfunction

Modified from Defronzo RA. Diabetes 2009:;58:773-95



2018 ADA
Anti-Hyperglycaemic
Management
Algorithm

ADA. Standards of Medical Care in
Diabetes — 2018. Diabetes Care
2018; 41(Suppl 1):S73-85

Monotherapy Lifestyle Management + Metformin

At diagnosis, initiate lifestyle management, set AIC target, and initiate
pharmacologic therapy based on AIC:

-—{ AIC is less than 9%, consider Monotherapy.

AIC is greater than or equal to 9%, consider Dual Therapy.

AIC is greater than or equal to 10%, blood glucose is greater than or equal to 300 mg/dL,
or patient is markedly symptomatic, consider Combination Injectable Therapy (See Figure 8.2).

Initiate metformin therapy if no contraindications® (See Table 8.1)

AIC at target Yes: - Monitor AIC every 3-6 months

::tr.n':nm:::;ry? No: - Assess medication-taking behavior
- Consider Dual Therapy

Lifestyle Management + Metformin + Additional Agent

- Add agent proven to reduce major adverse
cardiovascular events and/or cardiovascular mortality
(see recommendations with * on p. S75 and Table 8.1)

- Add second agent after consideration of drug-specific effects

ASCVD? Yes:

No:
and patient factors (See Table 8.1)
AIC at target Yes: - Monitor AIC every 3-6 months
after 3 months : .
No: - Assess medication-taking behavior

of dual thera
py? - Consider Triple Therapy

Lifestyle Management + Metformin + Two Additional Agents

Triple Therapy

Add third agent based on drug-specific effects and patient faclors' (See Table 8.1)

AIC at target Yes: - Monitor AIC every 3-6 months

::':" 3' '“&"'h' No: - Assess medication-taking behavior
ripie therapy? - Consider Combination Injectable Therapy (See Figure 8.2)

(See Figure 8.2)



*What’s Next After Metformin in T2DM ?

SU PIO DPP4-i SGLT2-i
ligh
HT neutral neutral neutral slight
advantage
Obesity preferred neutral preferred
highly
NAFLD neutral neutral neutral
JEEEN
(07:\D) preferred neutral preferred
CVA LI neutral neutral
preferred
: neutral highly preferred
Heart failure neutral EMPA)
Mild to mod neutral
renal neutral (dose reduction prgr\ﬂe;;ed
impairment except LINA) (EMPA)




Young age with no
complications

Cor Cbese
or Obese g Hx of ischael
l \ stroke f C,

|/

PIO suU

Allowed by HA formulary Follow HA formulary
Target at insulin resistance Potent glucose-lowering
No hypoglycaemia Drawbacks:

Durability Poor durability
Fatty liver improvement Hypoglycaemia
Drawbacks: Weight gain
Fluid retentionAweight gain

Peripheral fractures

DPP4-i

Affordability (SFI)
Less potent glucose-
lowering

No hypoglycaemia
Weight neutral
Virual absence of
serious AEs

Ip’s Diabetes Algorithm

Newly diagnosed T2DM patient

Metformin
(unless contraindicated)

Young age with The elderly
complications (age 265)

-

AN

A/[ SU avoided if possible |
\ S
failure disease

PIO SGLT2i SGLT2i
{EMPA preferred) {preferred) DPP4i PIO

with good QoL and w/o
serious complications

|

Treat as young cohort

SGLT2-i

Affordability (SFIy

More potent than DPP4i
No hypoglycaemia
Bonus effects /BP & BW
Drawbacks:

Genital infection

Risk of DKA

IRIS Study
PROACTIVE secondary EMPA-REG eGFR =45 Dose reduction

_ All eGFR ranges
outcome & post-hoc analysis CANVAS EMPA-REG needed if eGFR | Beware with g

DECLARE - ongoing | CANVAS <60 except fluid retention
linagliptin

Young old (age 265 -75)

[ suavoided fpossble |
4

Old old {age 275) or
any elderly with significant
complications

DPP4i

No hypoglycaemia

CV safety (except saxagliptin 1
HHH)

Virtual absence of serious AEs
Dose reduction except LINA




Metformin 1000 mg bd $0.34
Metformin XR (Glucophage XR®) 1000 mg bd $3.64
Gliclazide (Diamicron®) 80 mg bd $0.25
Gliclazide MR (Diamicron MR®) 60 mg daily $0.61
Glimepiride (Amaryl®) 2 mg daily $0.16
Pioglitazone (Actos®) 30 mg daily $0.36
Alogliptin (Nesina®) 25 mg daily $2.45
Alo 25/ Pio 30 (Oseni 25/30°) 1 tab daily $2.45
Linagliptin (Trajenta®) 5 mg daily $5.03
Saxaglitin (Onglyza®) 5 mg daily -
100 mg daily $5.00
50 mg daily $4.96
Vildagliptin (Galvus®) 50 mg bd $4.07
Dapagliflozin (Forxiga®) 10 mg daily $5.25
25 mg daily $5.35

10 mg daily $5.35
L j d
Acarbose (Glucobay®) 100 mg tds $2.67 at;%itﬁzcaet 2720(;?8

Sitagliptin (Januvia®)

Empagliflozin (Jardiance®)




* Next Classes of Oral GLD ?

Late breaking news: new classes of oral GLDs

Oral GLP1-receptor Dual SGLT-1 & 2
agonist inhibitor

semaglutide sotagliflozin



) Oral Semaglutide (Phase 2 Study)
PIONEER 1 Trial

« N=632
* Primary endpoint: Change in HbA1c from baseline to week 26
+ Secondary endpoints: Change from baseline in body weight and adverse events

Change in HbA1c Over 26 Weeks
8.0 -

+ — Placebo

Oral semaglutide, m
. > g g
-~ 7.0 i | :

e —10

— 40
— SubQ semaglutide 1 mg

7.5

6.0 4

5.5

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time Since Randomization, wk

Davis et el. JAMA 2017;318;1460-70



3 Oral Semaglutide (Phase 3 Study)
PIONNER 2 Trial

52-week, open-label RCT comparing the efficacy and safety of oral semaglutide 14 mg
compared with empagliflozin 25 mg daily in 816 T2DM patients inadequately controlled on
metformin

- Semaglutide 14mg Empagliflozin 25mg
I T T T T
+ HoAc (4 ““

%A1c <7%

*p<0.05 vs. empaghflozm

Novo Nordisk Announcement. 29 May 2018
https://www.novonordisk.com/content/Denmark/HQ/www-novonordisk-
com/en_gb/home/media/news-details.2195846.html



3 Oral Semaglutide (Phase 3 Study)
PIONNER 4 Trial

52-week double-blinded, double-dummy, RCT trial with three arms comparing the efficacy
and safety of 14 mg oral semaglutide compared to liraglutide and placebo in 711 T2DM
patients, inadequately controlled on metformin with or without a SGLT-2 inhibitor

- Semaglutide 14mg Liraglutide 1.8 mg
o o 2w e 2w e

oy w &

*P<0.05 vs. placebo
#p<0.05 vs. liraglutide

Novo Nordisk Announcement. 20 Jun 2018

https://www.novonordisk.com/content/Denmark/HQ/www-novonordisk-
com/en_gb/home/media/news-details.2200408.html



3 Oral Semaglutide (Phase 3 Study)
PIONNER 7 Trial

52-week open-label RCT comparing the efficacy and safety of oral semaglutide using a
flexible dose adjustment (3, 7 or 14 mg) based on clinical evaluation (glycaemic target and
tolerability) of their response to treatment compared with sitagliptin in 504 T2DM patients
inadequately controlled on 1-2 OADs

Semaglutide 3, 7 or 14mg Sitagliptin 100mg
52 week 52 week

% Alc <7%

*p<0.05 vs. sitagliptin

Novo Nordisk Announcement. 20 Jun 2018
https://www.novonordisk.com/content/Denmark/HQ/www-novonordisk-
com/en_gb/home/media/news-details.2200408.html



3 Dual SGLT-1 & 2 Inhibitor

= SGLT1 inhibition reduces glucose absorption in the proximal intestine,
which significantly blunts and delays postprandial hyperglycemia

The NEW ENGLAND JOURNAL of MEDICINE

Eftects of Sotagliflozin Added to Insulin

in Patients with Type 1 Diabetes

Satish K. Garg, M.D., Robert R. Henry, M.D., Phillip Banks, M.S.,

John B. Buse, M.D., Ph.D., Melanie J. Davies, M.D., Gregory R. Fulcher, M.D.,
Paolo Pozzilli, M.D., Diane Gesty-Palmer, M.D., Ph.D., Pablo Lapuerta, M.D.,
Rafael Simd, M.D., Ph.D., Thomas Danne, M.D.,

Darren K. McGuire, M.D., M.H.Sc., Jake A. Kushner, M.D.,

Anne Peters, M.D., and Paul Strumph, M.D.

Garg et al. N Engl J Med 2017;377(24):2337-48



% STENO-2 Study

Open, parallel trial in which T2DM patients with microalbuminuria
were randomised to

1. standard treatment (n=80) or

2. comprehensive intensive program (n=80)
behavioural modification
pharmacological therapy targeting
HbA1c <6.5%
BP <130/80
TC<4.5, TG<1.7

Gaede et al. Lancet 1999;353(9153):617-22
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*

Long-Term Benefits of
Comprehensive Management

End of
trial

HR=0.41 (0.25-0.67)
P<0.001

Intensive
JIJ Legacy " therapy
ﬂ effect

. Conventional
therapy

6 7 8

Follow-up, yrs

Gaede et al. Lancet 1999;353(9153):617-22
Gaede et al. N Engl J Med 2008;358:580-91



¥ STENO-2 Long-Term FU (21 Years)

Cumulative incidence
of CVD & death

%)

~J
(&)

Death or CVD event (%)
3
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S
[4h)
2
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o
&
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w

0 4 8 12 16 0 1 8 12 16

Years since randomisation Years since randomisation

Number at risk Number at risk
Intensive 80 76 66 58 54 Intensive 80 66 56 49 41
Conventional 80 78 65 45 34 : Conventional 80 61 40 27 18

= Patients in the intensive therapy group survived for a median of 7.9
years longer than the conventional-therapy group

= Median time before first CV event after randomisation was 8.1 years
longer in the intensive-therapy group

Gaede et al. Diabetologia 2016;59(11):2298-307



Rcess Mortality Among T2DM Patients

Swedish Registry of 435,369 T2DM
Mean FU 4.6 years

ios for Death fi
Level or Renal

Table 3. Adjusted Hazard
Mean Glycated Hemoglol
Death from Cardiovascular Causes

Variable Death from Any Cause

Time-updated mean
glycated hen
globin levels

Reference

Time-updated renal
d

Reference

Normoalbuminuria

Microalbuminuria

Macroalbuminuria

Stage 5 chronic
kidney disease

Time-updated eGFR and
stage 5 chronic

kidney disease
Reference

>90 ml/min
>60-90 ml/min
>45-60 ml/min
>30-45 ml/min
15-30 ml/min

Stage 5 chro
kidney disease

1.00
192 (1.75-2.11)

2.92 (2.44-3.49)
4.23 (3.56-5.02)

1.00
1.87 (1.70-2.04)
2.61 (2.19-3.10)
3.78 (3.034.71)
14.63 (9.53-22.48)

1.00
2.07 (1.90-2.26)
1.92 (1.69-2.17)
3.84 (2.68-5.50)
5.52 (3.05-9.97)
18.79 (11.50-30.72)

55-64 Yr

1.00
1.40 (1.34-1.46)
1.55 (1.47-1.63)
171 (1.60-1.83)
231 (2.13-2.52)
2.77 (2.51-3.05)

1.00
1.27 (1.22-1.32
1.88 (1.75-2.02
2.88 (2.65-3.13
7.19 (5.75-8.98

)
)
)
)

1.00
1.47 (1.41-1.54)
1.30 (1.24-1.36)
2.60 (2.35-2.88)
4.00 (3.444.64)
6.98 (5.75-8.48)
7.23 (5.79-9.04)

65-74Yr

1.00
1.11 (1.08-1.14)
1.25 (1.21-1.29)
1.56 (1.49-1.62)
1.84 (1.74-1.95)
248 (2.31-267)

1.00
0.96 (0.94-0.99)
1.44 (1.38-1.50)
2.14 (2.04-2.24)
5.97 (5.29-6.73)

1.00
117 (1.13-1.21)
0.96 (0.93-0.99)
1.43 (1.41-1.55)
242 (2.26-2.58)
4.21 (3.84-4.62)
6.09 (5.40-6.87)

1.00
0.95 (0.94-0.96)
1.03 (1.02-1.05)
1.20 (1.18-1.23)
1.34(1.29-1.39)
1.55 (1.47-1.63)

1.00
0.83 (0.82-0.84)
1.04 (1.02-1.07)
1.40 (1.37-1.44)
3.31 (3.02-3.62)

1.00
0.88 (0.86-0.91)
0.81 (0.80-0.82)
1.02 (1.00-1.04)
137 (1.34-1.41)
2.21 (2.12-2.30)
3.33 (3.04-3.64)

1.00
218 (1.81-2.64)
2.59 (2.04-3.28)
3.76 (2.93-4.82)
4.06 (2.94-5.61)
5.38 (3.80-7.43)

1.00
2.19 (1.82-2.62)
426 (3.19-5.70)
5.58 (3.79-8.20)

30.03 (16.08-56.10)

1.00
2.47 (2.08-2.94)
2.50 (2.05-3.27)
5.56 (2.98-10.38)
8.50 (3.21-22.97)

35.03 (16.63-73.79)

30.26 (16.20-56.52)

55-64 Yr

1.00
1.57 (1.46-1.70)
1.92 (1.75-2.10)
216 (1.93-2.41)
2.96 (2.58-3.40)
3.51(2.99-4.11)

1.00
1.43 (1.33-1.55)
2.38 (2.11-2.69)
3.81 (3.33-4.35)
9.22 (6.40-13.29)

1.00
1.56 (1.43-1.69)
1.60 (147-1.74)
3.83 (3.20-4.45)
472 (3.60-6.04)
8.06 (6.50-12.19)
9.30 (6.45-13.40)

65-74 Yr

1.00
1.13 (1.08-1.18)
1.34 (127-1.41)
1.86 (1.75-1.98)
222 (2.03-2.43)
3.10 (278-3.45)

1.00
0.95 (0.91-1.00)
1.5 (1.44-1.66)
2.62 (2.44-2.81)
5.45 (4.43-6.70)

1.00
1.02 (0.96-1.09)
1.04 (1.00-1.10)
1.75 (1.63-1.89)
2.04 (2.63-3.24)
458 (3.97-5.28)
5.57 (4.53-6.86)

1.00
0.92 (0.90-0.94)
1.02 (0.99-1.04)
1.15 (111-1.19)
1.29 (1.23-1.36)
1.42 (132-1.53)

1.00
0.79 (0.78-0.81)
1.01 (0.97-1.04)
1.37 (1.32-1.42)
2.45 (2.11-2.86)

1.00
0.72 (0.69-0.76)
0.77 (0.75-0.78)
1.02 (1.00-1.05)
1.39 (1.35-1.44)
2.13 (2.01-2.25)
2.48 (213-2.89

excess mortality risk

younger age
poorer glycaemic
control

severity of diabetic
kidney disease

Tancredi et al. N Engl J Med 2015;373(18):1720-32
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5 Priorities in Diabetes Care

.. Young patients i.e. age <60

». Optimise DM control as far as possible

s Avold hypoglycaemia

.. Prevent DKD or retard DKD progression

. Comprehensive control of all CV risk factors



3 5 Mottos of T2DM Management

Treat-To-Targets



3 5 Mottos of T2DM Management

Avoidance of

Clinical

Inertia
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