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We Have Refined Our R&D Guiding Principles 
ÅFocus on innovative medicines for unmet needs  

in patients with serious illnesses 

ÅEmphasis on target validation in humans 

ÅMultimodality platform with focus on biologics 

ÅFocus on return on investment and operational 

efficiency 

ÅHarness external innovation 

ÅDemonstrate the value of our medicines 
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Our Discovery Efforts Are Focused On Specific 
Diseases Within Key Therapeutic Areas 

Therapeutic Area 

Inflammation/Oncology 

Metabolism/Bone 

Cardiovascular 

Neuroscience 
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We Have Refocused and Differentiated 
Discovery Research 

ÅUnique consolidation of small, medium, and large molecule 

technologies into one integrated platform 

ïBrings scientific synergies 

ÅGeneration of innovative hybrid modalities 

ÅApplication of rigorous molecular modeling and structure-based 

design to biologics  

ÅFocus on immuno-oncology 

ÅIdentify or validate targets in humans whenever possible 

ï eg, PCSK9, sclerostin, CGRP 

CGRP = calcitonin gene-related peptide 
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A New Era In Therapeutic Innovation: 
Modern Human Population Genetics  

1. Ability to discover/validate proprietary genetic 

targets on an industrial scale 

2. Ability to elucidate complex biology in-house 

3. Ability to interdict targets via a robust 

multimodality platform 

Three Capabilities Are Necessary to Capitalize: 
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deCODE Genetics: The Industry-Leading 
Capability In Human Population Genetics 

Data Analysis 
(Genetic Variation: Disease Risk) 

Genealogy 
(Family Structure) 

Genotype 
(Genetic Makeup) 

Phenotype 
(Observable Traits) 
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deCODE Research Cited In Other Manuscripts 
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Human Population Genetics Strongly Supports 
Pursuing PCSK9 Inhibition 

PCSK9 Variant LDL-C CHD Risk 

Gain-of-Function 
Mutations 

> 300 mg/dL
2 

Premature CAD
1,2 

R46L Ź 15%
3 

Ź 47%
3 

Y142X or C679X Ź 28%ï40%
3,4 

Ź 88%
3 

LDL-C = low-density lipoprotein cholesterol; CHD = coronary heart disease; CAD = coronary artery disease 

1. Haddad L, Day INM, et al. J Lipid Res. 1999, 40:1113-1122; 2. Abifadel M, Varret M, Rabes JP, et al. Nat Genet. 2003;34:154-156; 3. Cohen JC, 

Boerwinkle E, Mosley TH, Hobbs HH. N Engl J Med. 2006;354:1264-1272; 4. Cohen J, Pertsemlidis A, Kotowski IK, et al. Nat Genet. 2005, 37:161-165. 
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Balemans, W, et  al. Am. J. Hum. Genet. 1999;64:1661-1669; Balemans W, et al. Hum Mol Genet. 2001;10:537-543; Beighton P, et al. J Med Genet. 1988;25:200-203. 

Brunkow ME, et al. Am J Hum Genet. 2001;68:577-589; Hamersma H, et al. Clin Genet. 2003;63:192-197. van Lierop A, et al. J Bone Miner Res. 2011;26:2804-2811.  

Å Rare autosomal recessive disease, < 100 cases 

Å Robust bone growth evident by mid childhood 

Å Increased bone density and bone diameter 

Sclerosteosis Normal Genetic Mapping of Sclerosteosis Mutation 

Sclerostin 

Humans With Genetic Sclerostin Deficiency 
Have High Bone Mass 
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IL33 Variant That 
Protects From Asthma 

Example: Rare Variant In IL-33 That Protects 
From Asthma 

IL33 

Receptor 

(ST2)  

IL33 



Example: A Rare Variant In Gene X  
Associates With Markedly Reduced 
Risk of Cardiovascular Disease  
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Identification of a Novel, Genetically Validated 
Atherosclerosis Target 

ÅdeCODE identified a rare variant in Gene X associated 

with reduced risk of coronary artery disease and 

myocardial infarction (MI) 

ÅVariant confers loss of function, suggesting inhibition  

as therapeutic strategy 

ÅProtective effect mediated through both LDL-dependent 

and LDL-independent mechanisms 

ÅNo adverse phenotypes associated, suggesting safety  

of approach 
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Variant In Gene X Associated With Decreased 
Risk of CAD and MI 

Phenotype P Value Effect (OR) 

Myocardial infarction (n = 31,720)  2.03x10-05 0.56 

Myocardial infarction before age 76 5.88x10-05 0.50 

Coronary artery disease (n = 18,764) 2.61x10-05 0.62 

Coronary artery disease before age 76 4.01x10-04 0.53 

Ischemic stroke excluding AF 1.01x10-03 0.44 

Peripheral artery disease 9.43x10-02 0.63 

OR = odds ratio 

AF = atrial fibrillation  
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Phenotype Effect of Variant 

PCSK9 Gene X 

LDL Reduction 14.4% 6.7% 

Life Span +8 Months +18 Months 

MI Odds Ratio 0.72 0.58 

Protective Effect of Gene X Is Mediated Through Both 
LDL-Dependent and LDL-Independent Mechanisms 
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The Future: A Complete Catalog of Human 
Genetic Variation 

Genes With 

Identified Large-

Effect Variants 

Genes Without 

Identified Large-

Effect Variants 

~ 25,000 human genes in total 
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!ƳƎŜƴΩǎ {ǘǊŜƴƎǘƘǎ Lƴ LƳƳǳƴƻƭƻƎȅΣ hƴŎƻƭƻƎȅΣ ŀƴŘ .ƛƻƭƻƎƛŎǎ 
Form a Competitive Position In Immuno-Oncology 

Å PD-1/PDL-1 inhibition will become cornerstone therapy for many tumors; 

however, many nonresponders will remain 

Å Tumors such as breast, colon, and prostate are currently  

ñnon-immune responsiveò 

Å Talimogene laherparepvec and BiTE® platforms address anticipated needs 

in a PD-1/PDL-1 world 

Å Combination trials with ipilimumab and pembrolizumab designed  

to make talimogen laherparepvec another cornerstone of immunotherapy 

ï Melanoma and head and neck cancer 

Å BiTE® platform is clinically validated and also attractive for combination 

approaches 

BiTE® = bispecific T-cell engager 
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A Comprehensive Platform for BiTE®s 
Efficacy and Safety 

Evaluation 

High-Resolution  

Target Discovery 

Immunization  

of XenoMouse® 

Conversion  

to BiTE®s 

Improved Half-Life/ 

Biodistribution 

Plus Additional 

Immunotherapeutics 

Expression In Normal Tissues 
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> 20 New Projects 
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Progress On Operational Efficiency 
ÅDisciplined project prioritization to maintain focus  

ÅRefocused discovery research investment 

ÅReduced geographic complexity and cost 

ÅReduced cycle times for biologics and genetically validated targets   

ÅLeaner clinical trial programs 

ÅPartnering strategy to complement core competencies   

Continuous improvement culture: Success rate, cycle time, cost 



19 

Provided October 28, 2014, as part of an oral presentation and is qualified 

by such, contains forward-looking statements, actual results may vary 

materially; Amgen disclaims any duty to update. 

Fast-to-Patient Approach for Monoclonal 
Antibodies 

Cycle Time Improvement 

Leverages Next-Generation Biomanufacturing Platform 

Å1 year faster to clinic 

ÅRaw material and resource savings 

ÅMeets toxicology and clinical 

material demands in a single run 
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We Will Reduce the Cost of Clinical Trials While 
Improving Cycle Time and Quality 

ÅDesign leaner clinical trial 

programs 

ÅRisk-based quality control 

ÅFully leveraged outsourcing 

ÅManage investigational 

product more efficiently 

Study  

Design 

Clinical Trials 

Management 

Site Fees, 

Labs, 

Imaging  
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5.0 0.9 2.0 2.7 2.6 0.8 

0 2 4 6 8 10 12 14

Duration In Years 

Human Validation of Targets 

Fast-to-Patient 

Biologics 

Streamline Clinical Study Programs 

18 Months Reduction 

12 Months Reduction 

6 Months Reduction 

Meaningful Estimated Reductions In Our 
Product Development Cycle Time 

Discovery Preclinical Phase 1 Phase 2 Phase 3 Registration 

Baseline 

Years 
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How the Pieces Fit Together: The Workings  
of Our Unique R&D Engine 

Integrated Modality 

Platform 

Biology Therapeutic 

Areas 

Human Validation 

Development 

Harness 

External 

Innovation 

Immuno-

Oncology 
 



Amgen Pipeline Highlights 
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Projected 2014 Milestones for Innovative 
Programs 
Clinical Program Lead Indication Milestone Timing 

Evolocumab Dyslipidemia 
US submission V 

EU submission V 

Ivabradine Chronic heart failure  US submission V 

Kyprolis® (carfilzomib) Multiple myeloma 
Phase 3 ASPIRE data V 

Phase 3 FOCUS data V 

Talimogene laherparepvec Metastatic melanoma 
US submission V 

EU submission V 

Blinatumomab Relapsed/refractory ALL 
US submission V 

EU submission V 

AMG 416 Secondary hyperparathyroidism Phase 3 data 
V 

Brodalumab** Moderate to severe plaque psoriasis Phase 3 dataÿ V, Q4 2014 

Trebananib Recurrent ovarian cancer Phase 3 data*À Q4 2014 

AMG 334 Migraine prophylaxis Phase 2b data (episodic) Q4 2014 

ALL = acute lymphoblastic leukemia; *Event-driven; V Milestone achieved; ÀOverall survival (secondary endpoint)  

**Developed in collaboration with AstraZeneca; ÿPositive data received from first pivotal study 
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What We Will Cover Today 
Therapeutic Area Molecule Phase Primary Indication 

Cardiovascular 

Evolocumab Registration Dyslipidemia 

Ivabradine Registration Chronic heart failure 

Omecamtiv mecarbil* Phase 2 Heart failure 

Bone RomosozumabÀ Phase 3 Postmenopausal osteoporosis 

Inflammation 
Brodalumab** Phase 3 Moderate-to-severe plaque psoriasis 

AMG 157ÿ Phase 2 Asthma 

Neuroscience AMG 334 Phase 2 Migraine 

Oncology 

Talimogene laherparepvec Registration Metastatic melanoma 

Blinatumomab Registration Acute lymphoblastic leukemia 

Kyprolis® Phase 3 Multiple myeloma 

*Developed in collaboration with Cytokinetics; ÀDeveloped in collaboration with UCB  

**Developed in collaboration with AstraZeneca; ÿDeveloped in collaboration with AstraZeneca/MedImmune  



Amgen Cardiovascular 
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Amgen Cardiovascular: Three Innovative 
Molecules to Address Unmet Need 

Evolocumab  Ivabradine 
Omecamtiv 

Mecarbil 

Class PCSK9 inhibitor If Channel inhibitor 
Cardiac myosin 

activator 

Indications Dyslipidemia Chronic heart failure Heart failure 

Phase of 

Development 

Regulatory review  

in US and EU 

Priority review 

in US 
Phase 2b 



Evolocumab 
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Evolocumab: A Human Monoclonal Antibody 
That Inhibits PCSK9 

LDLR = LDL receptor 
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Evolocumab Global Phase 3 Program Evaluates 
LDL-C; Effect On Plaque Burden; CV Outcomes 

Combination therapy 

Statin intolerant 

Monotherapy 

HeFH 

Long-term safety  
and efficacy 

Open-label extension 

HoFH 

Vascular imaging 

Secondary prevention 

Phase 3 

(N = 1,896) 

Phase 3 

(N = 614) 

Phase 3 

(N = 329) 

Phase 2/3 

(N = 310) 

Phase 3 

(N > 3,800) 

Phase 3 

(N = 901) 

Phase 3 

(N = 950) 

Phase 3 

(N = 27,500) 

CV = cardiovascular; HeFH = heterozygous familial hypercholesterolemia; HoFH = homozygous familial hypercholesterolemia; V = completed 

Phase 3 

(N = 307) 

Phase 3 

(N = 100) 

V 

V 

V 

V 

V 
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Coronary Intravascular Ultrasound (IVUS) 
Study Schema 

IVUS Measurements 

Week 78 Screening 
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  Placebo QM 

 (N = 475) 

Evolocumab QM 
(N = 475) 

Primary Endpoint 
Å Change in PAV from 

baseline  
 

Secondary Endpoints 
Å Change in TAV from 

baseline 

Å Regression in PAV 

Å Regression in TAV 

Data expected 2016 
QM = monthly; PAV = percent atheroma volume; TAV = total atheroma volume 

Population 
Å Clinical indication for coronary angiography 

Å Fasting LDL-C Ó 60 mg/dL  
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Quantification of Atherosclerotic Plaque 
Burden by Coronary Intravascular Ultrasound 

Source: The Cleveland Clinic Intravascular Ultrasound Research Laboratory 

Atheroma Area 

Lumen 
Area 

Probe 
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Quantification of Atherosclerotic Plaque Burden 
by IVUS Through Volumetric Assessments 

Source: The Cleveland Clinic Intravascular Ultrasound Research Laboratory 

Angiogram 

IVUS 


