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GLUCOSE-LOWING
MEDICATION AND
CARDIOVASCULAR
OUTCOME

What we can learn from recent placebo-controlled
cardiovascular outcome trials



Background

* In DM, macro- & micro vascular diseases are tightly
associated
proliferative retinopathy 2~3 fold higher risk for
CHD

* Every 1% increase HbAlc - CVD risk increase 18%

* No correlation between glycaemic control and
coronary vascular complications in DM patients



FDA guidance on assessment of
CVD risk for diabetes medication

* Independent cardiovascular endpoints committee
- events should include cardiovascular mortality,
myocardial infarction, stroke
— can include hospitalization for ACS, urgent
revasculization and others

e Should include patients at higher risk of
cardiovascular events, i.e. advanced disease,
elderly, renal impairment

e Controlled trial last more than 3~6 months, longer-
term cardiovascular risk minimum 2 years

* Explore difference of subgroups (age, sex, race)

http://www.fda.gov/downloads/Drugs/.../Guidances/ucm071627.pdf



Trial characteristic

Drug

No. patients
Duration, years
CV outcome

HR primary
endpoint (95 %
C.l.)

HR secondary
endpoint (95 %
C.l)

HR HHF (95 %
C.l.)

HR CV death
(95 % C.1.)

HR any death
(95 % C.I.)

Efficacy

SAVOR

Saxagliptin

16492
2.1

1.00 (0.89—
1.12)

1.02 (0.94—-
1.11)

1.27 (1.07-
1.51)*

1.03 (0.87—
1.22)

1.11 (0.96—-
1.27)

HbAlc change, %-0.3*

Body weight
change, kg

-0.4

TECOS

Sitagliptin

14671
3.0

0.98 (0.88-
1.09)

0.99 (0.89-
1.11)

1.00 (0.83-
1.20)

1.082

1.03@

-0.3*

N/A

EXAMINE ORIGIN
Alogliptin  Glargine
5380 12537

1.5 6.2

0.96 1.02 (0.94-
(£1.16) 1.11)

0.95 1.04 (0.97-
(£1.14) 1.11)

1.07 (0.79—- 0.90 (0.77—-
1.46) 1.05)

0.79 (0.60- 1.00 (0.89—-
1.04) 1.13)

0.88 (0.71- 0.98 (0.90-
1.09) 1.08)
-0.36* -0.3*
Neutral +1.1*

ELIXA LEADER EMPA-REG
(I;ixisenatid v Empaglifloz
6068 9340 7020

2.1 3.8 3.1

(16?829— 0.87 (0.78— 0.86 (0.74—
1.17) 0.97)* 0.99)*
?6.9875— 0.88 (0.81- 0.89 (0.78-
1.10) 0.96) 1.01)
?6?765_ 0.87 (0.73— |0.65 (0.50—
1.23) 1.05) 0.85)*
oy Sslose fos2 0
?(5?748— 0.85 (0.74— |0.68 (0.57—
1.13) 0.97) 0.82)*
-0.4* -0.4* -0.3*
-0.6* -2.3* -1.4*



EMPA-REG Qutcome trial

* Primary outcome: CV death, nonfatal infarction,
nonfatal stroke

* Empaglifozin (sodium glucose co-transporter-2
(SGLT-2)) lowered 3-point MACE by 14%

* Decreased all-cause mortality 2

by 32%, CV death 38%, i,

12.1% EMPA
10.5%

HHF by 35%
* Slow kidney disease progression

* Mechanism unclear, pleiotropic
effects of medication ® T HR-086(0.740.99)
P<0.001 for poninferigrity

P=0.04 for superiority

10

% Subjects




Statins

* All-cause mortality reduced 14%
e CVD lowered 25%
e Stroke decreased 22%

Cochrane Database Syst Rev. 2013 Jan 31;(1):CD004816. doi:
10.1002/14651858.CD004816.pub5. Statins for the primary prevention of cardiovascular
disease. Taylor F1, Huffman MD, Macedo AF, Moore TH, Burke M, Davey Smith G, Ward K,
Ebrahim S.



LEADER trial

* Liraglutide (glucagon-like peptide-1 receptor
agonist) reduced 3P MACE by 13%
CV death lowered 22%, all-cause mortality by 15%



Early divarication curves in EMPA-REG

Primary Outcome B Death from Cardiovascular Causes A Primary Outcome B Death from Cardiovascular Causes
100 % C1, 0.66-0.93)

rd ratio, 0.62 (95% Cl, 0.49-0.77)

Hazand Empaglifiozin

Patients with Event
Patients with Event (

Patients with an Event (

Patients with an Event (

18 24 30 36 42
No. at Risk No. at Risk Months since Randomization
Empagliflozin 37 n
Placebo

m ifl

ide 4668 45 6 ) 0 4072 3982 156
4672 45 7 42 23 4010 3914 154
Death from

P=0.30

pagliflo

Patients with Event
Patients with Event (%)

&
g
s

&
s

5

H
2
€

3

k]

[

— T T T
No. at Risk 2 18 24 30 36 12 18
Empag 4 4 4 3079 1722 414 3 7 46l 4523 3988 9 34 Months since Randomization Months si
Placebo 3 3 825 17 : 2333 22 1 14 7
No. at Risk
lut 4263 4181 410
4103

F Hospitalization for Heart Failure

C atio, 0.87 (95% CI, 0.

Patients with an Event (%

T T
12 13
Months since R:
No. at Risk

Liraglutide 4 4641 4599 4 45 4 3 48 6 4414
4672 4648 4601 4546 4479 4407 4338 8 65 L 2 4612 4464

4372



Recommendation

* Asymptomatic CVD or prior MACE and eGFR > 60
and NYHA class I-lll 2 metformin plus
empaglifozin/liraglutide

* No sign of HF, DPP4-| may be option
* eGFR 30760, liraglutide preferred

* DPP4-| can used in eGFR < 30

* CKD w/o HF = pioglitazone



y Normal or
' KF\‘, L ESTABLISHED ACUTE
G subclinical HEART
\ ATHERO- CORONARY
ENDOTHELIAL | g0 FROSIS | SYNDROME B
DYSFUNCTION
Metforming, Metformin, SGLT2-19, _ SLGT2-I9
Stage |-l CKD Pioglitazone® GLP-1RA, Insulin™ e
eGFR 90-60 DPP4-Ice, GLP-1 |Pioglitazone®, DPP4- DPP4-[e, :
ml/min/1.73 m?2 RAf, SGLT2-19, [c-e  Insulinh, GLP-1RA), GLP'1_RA’
Insulin'h SUs! Gliclazidek Insulin®
Metformin2, Metformin2, GLP- SLGT2-I9
Stage Il CKD Pioglitazone®, 1RA!, SGLT2-I4, Insulin™ DPP4-[de
eGFR 59-30 SLGT2-149, GLP- Pioglitazone®, DPP4-le, GLP 1RAf’
ml/min/1.73 m2 | 1RA', DPP4-I2c¢, | DPP4-I>¢, Insulin, GLP-1RA), B
Gliclazide?, Insulinh Gliclazide?* Insulin®
i i 3 i | 3
Stage IV CKD Pioglitazones, Pioglitazone3, DPP4-I2 DPP4-I2
eGFR 29-15 DPP4-F, ERPA-E, Insulin? Insulin2
ml/min/1.73 m? Insulin? Insulin? .
V KD . . 3 . . 3
Stage V C Pioglitazones3, Pioglitazones, DPP4-I2 DPP4-I2
eGFR <15 DPP4-|2, DPP4-I2, lhaiiliie Insulin?
ml/min/1.73 m? Insulin2 Insulin? .




Discussion

* Can the results extended to other drugs of the
same class?

* Can it be translated to other patient categories?

* |s there a specific sub-population that derive a
specific benefit from the treatment?



THANK YOU FOR
YOUR
ATTENTION




UKPDS

e Metformin showed 39% Ml risk reduction in
overweight

e Post-trial monitor showed reducing nonfatal Ml in
patients treated with insulin or SU

* No MI fatality changes in SU treated group despite
hypoglycemia



ADVANCE

e Gliclazide (sulfonylurea) reduced incidence of
macro- & microvascular events = primarily due to
reduce new/worsening nephropathy



ORIGIN

 Early use of insulin to achieve normal fasting
glucose level = no effect on CVD outcomes



STOP-NIDDM

e Acarbose reduce cardiovascular risk in glucose
impaired tolerance



PROactive

* Pioglitazone (PPAR-y agonist) = no benefit on
primary end point

* MI, stroke, cardiovascular mortality reduced 16%,
in spite of increase in HF

* Rosiglitazone increase risk of M| (2008 withdrawal)

* Negative CVD outcomes with dual Tesaglitazar and
Muraglitazar (PPAR alpha-gamma agonists)



HER2 targeting therapy and
other developing biological
agents for breast cancer




Outline

* Introduction

* History

* Her2 targeting medication

* Other developing agents

e Current Anti-Her2 therapy

* Prospective of APHINITY trial
* Conclusions and Discussions



Introduction

. g » :
e 1987 identified HER2 + increases tumor growth §
Slamon DJ, Clark, GM, Wong SG, et al. Human breast cancer: correlation of relapse and survival with amplification of the HER2/neu onco gene. Science. 1987;235:177-182 = I

e 20% invasive breast CA HER2+

* 4 HER2-targeted FDA approved agent:
Trastuzumab, lapatinib, pertuzumab, neratinib

* 1998 phase Il trail showed PFS 4.6 mo =2 7.6 mo

* 2011 FDA approved Trastuzumab + cisplatin and fluoropyrimindine for
HER2+ gastric CA

* NSABP B47 trail investigated efficiency of Trastuzumab in HER2—-
* 2014 animal studies showed T-DM1 reduced HER2+ ovarian CA
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History of Breast CA medication

1998 Trastuzumab (Herceptin) for HER2 + MBC

2006 Nov 16, trastuzumab for early stage breast cancer after primary therapy

2007 Mar 13t, Lapatinib (Tykerb) for advanced metastatic breast cancer patients

2008 Feb 22th, Bevacizumab (Avastin) + taxol for metastatic HER2 negative breast cancer w/o previous chemo
2010 Jan 29, Tykerb + Letrozole for postmenopausal with hormonal and HER2 receptor + MBC

2010 Nov 15t Eribulin mesylate for MBC w/ previous anthracycline and taxane

2011 Sep 16t Denosumab for pt receiving ADT prostate CA or Al breast CA

2012 July 20t Everolimus (Afinitor) for hormone receptor +, HER2 — w/ exemestane after failing other Al

2013 Feb 22" Trastuzumab emtansine for HER2 + metastasis after failing trastuzumab and taxane

2013 Sep 30 Pertuzumab (PERJECTA) in combination with Herceptin and docetaxel for the neoadjuvant
treatment of patients with HER2-positive, locally advanced, inflammatory, or early stage breast cancer

2015 Feb 3™, Palbociclib (IBRANCE) + letrozole for postmenopausal women with estrogen receptor (ER)-positive,
human epidermal growth factor receptor 2 (HER2)-negative advanced breast cancer

2016 Feb 19t Palbociclib (IBRANCE) + fulvestrant (HR) +, (HER2) — advanced or metastatic breast cancer following
endocrine therapy



Biological Therapy targeting HER?2

Trastuzumab
T-DM1
MM-302
Ertumaxomab
MM-11

Lapatinib

BIBW-2992 g

TAK-285 Lys-MCC-DM1
ARRY-380 \

Microtubules

J Cancer 2013; 4(2):117-132. doi:10.7150/jca.4925

Neratinib (HK1-272)

’ Ligand (EGFR) l. HER-1 T

\ oMt | % [hiera |T

CeII differentiation
Migration & cycle control
R\ Apoptosis, Angiogenesisg




Novel HER2 antibody

Trastuzumab-DM1 conjugate

Nanotherapeutic encapsulation of doxorubicin with attached
antibodies

Murine monoclonal antibody with two antigen-recognition sites(CD3

Ertumaxomab & HER-2/neu) I

Recombinant humanized monoclonal antibody targeting Subdomain

Pertuzumab II of (HER2) IT-I11

Novel antibody fusion protein that targets HER 2/HER 3 heterodimer I-II




HER/EGFR inhibitor other than lapatinib

Afatinib _ | |
[BIBW 2992] Orally active, small molecule irreversible pan-HER TKI

Neratinib Orally available, irreversible TKI of HER-2

TAK-285 Novel, orally active, dual HER2/EGFR inhibitor
ARRY-380 Orally active, reversible and selective ErbB-2 inhibitor

MM-121 Fully human monoclonal antibody ErbB3 (Her3)

I-11

I-1I-1II




HER3 targeting medication MM-121

* Can be an effective therapeutic agent for cancers with ligand
dependent HER3 activation

e Currently phase Il study: MM-121 plus exemestane vs. exemestane
alone in ER+ and/or PR + and HER2 negative MBC patients who have
progressed on prior anti-estrogen therapy



PARP inhibitor

* The poly (adenosine diphosphate [ADP])-ribose) polymerases (PARPs)
are a family of enzymes involved in DNA repair

* Most abundant is PARP1 for single-stranded DNA base-excision repair

* However, in tumor cells lacking homologous recombination (i.e.
BRCA1/2), PARP inhibition leads to cell death = synthetic lethality.



PARP inhibitors

Iniparib

Olaparib
[AZD2281]

Veliparib
[ABT-888]

Rucaparib
[AG-014699]

MK-4827

Intravenous small-molecule prodrug inhibitor
of PARP-1

Oral small molecule inhibitor of PARP

Oral PARP -1 and -2 inhibitor with
chemosensitizing and antitumor activities

Oral tricyclic indole PARP1 inhibitor with
potential chemosensitizing, radiosensitizing,
and antineoplastic activities

Oral PARP 1/2 inhibitor

triple-negative MBC

BRCA1 or BRCA2
mutation

BRCA1 or BRCA2
mutation

BRCA1 or BRCA2
mutation

BRCA1 or BRCA2
mutation




mMTOR/PI3K

* The mammalian target of rapamycin (mTOR) is a kinase that is part of the
PI3K-related kinase family

* Phosphatidylinositol 3-kinases (PI13K) are a family of enzymes involved in
multiple important cellular functions including proliferation, cell growth,
differentiation

* mTOR plays a key role in cell cycle progression, and is inhibited by the
antibiotic rapamycin

* Activation of the mTOR/PI3K pathway promotes anti-estrogen resistance

e Combine an mTOR inhibitor and an aromatase inhibitor in the treatment of
ER positive breast cancer

* Trastuzumab resistance appears to be increased activation/signaling of
PI3K/Akt



Insulin-like growth factor

* Insulin-like growth factors | and Il (IGF-I and IGF-Il) play an integral
role in the growth and development of somatic tissue

* Expression of both IGF and IGF-R increase during fetal development
and in several types of cancers, including breast cancer



mMTOR, PI3K, and Insulin-like growth factor inhibitors

Everolimus Inhibits the mTORC1 protein

Temsirolimus

BEZ235

Inhibits the mTORC1 protein
Dual inhibitor of PI3K and mTOR

GDC-0941

SAR245408

SAR245408 or SAR245409
Ganitumab (AMG 479)
Figitumumab (CP-751,871)
Dalotuzumab (MK-0646,
h7C10)

Cixutumumab (IMCA12)

BMS-754807

PI3K inhibitor
PI3K inhibitor
PI3K inhibitor
MOAB that targets IGF-1R
MOAB that targets IGF-1R

MOAB that targets IGF-1R

MOAB that targets IGF-1R

IGF-1R/insulin receptor kinase inhibitor




Heat shock protein S0

* HSP 90 is chaperone protein assists folding and stabilization proteins

e Stability and function of many proteins associated with cancer cell
propagation, including estrogen receptors, HER2, EGFR, VEGFR, BCR-
ABL, AKT, FLT3, MET, BRAF, and CRAF

Histone Deacetylase Inhibitors

* HIF-1 a promotes angiogenesis by increasing the expression of VEGF

* Histone deacetylase inhibitors have been shown to indirectly and
directly down-regulate HIF-1 a



HSP-90 and HDAC inhibitors

Tanespimycin (17-AAG) HSP-90 inhibitor HER2 positive
Retaspimycin (IPI-504) HSP-90 inhibitor HER2 positive
Ganetespib HSP-90 inhibitor advanced or MBC

Vorinostat HDAC inhibitors ER positive
Entinostat HDAC inhibitors ER positive
Panobinostat HDAC inhibitors advanced or MBC




Current Anti-HER2 therapy

* Transtuzumab after anhracycline or w/ taxane to avoid cardiotox
 Lapatinib + Tanstuzumab if failed trastuzumab

* Pertuzumab with trastuzumab for MBC (operable BC depends on
APHINITY)

e T-DM1 superior than lapatinib + capecitabine as 2" line



APHINITY Trial

1 day 5day 1month 3 month 1 year 5 year

 APHINITY: d, placebo-
controlled C.

* The prima put return
of invasive use after
adjuvant t

* Secondary
survival, di

* Perjeta wit
surviva (iD

REUTERS/Dado Ruvic/lllustration/File Photo



Conclusions and Discussions

* More understanding of cancer biology leads to novel targets, e.g.
mTOR/PI3K, PARP

* Disease remained incurable in MBC = tumor develops means to
evade these agents

* How to sequence these therapies
* Personalized therapy for specific subtypes of disease



Thank you for your
attention




