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Objectives

11 Review specialty pharmacy growth rates11

33

22

e e spec a y p a acy g o a es

Discuss the principles of personalized medicine

Identify opportunities for PGx testing of specialty drugs

2

44 Provide examples of how PGx can impact specialty spend
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Legal disclaimer

“Change is inevitable, except “Change is inevitable, except 
from vending machines.” from vending machines.” 

––Woody AllenWoody Allen
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Source: Peter Pitts. www.pacificresearch.org, April 13, 2005.

Specialty overview
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What are specialty drugs?

The category generally includes:The category generally includes:

High cost, recombinant proteins – Biotech drugs

High cost, non-recombinant proteins derived from human 
animal or bacterial sources (such as IVIG) – Biologics
High cost small molecule drugs that that are developed 
through advances in molecular biology/biotechnology      
(such as oral multi-kinase inhibitors)

5

Other high cost small molecule drugs used for certain 
complex & orphan conditions (such as PAH, inborn errors of 
metabolism, & multiple sclerosis)

Specialty trend increased 
15.8% in 2008 

Specialty drug trendSpecialty drug trend

Specialty drug spending growth

15.2%

17.7%
19.4%

21.2%
Between 40% and 70% 
of specialty spend is 
billed through medical 

Expected industry-wide 
trend shows increasing 
spend rate through 2012 

By 2015, almost 1 in 4 
dollars in drug spend will 

6

2009 2010 2011 2012

dollars in drug spend will 
be for specialty drugs

35–40% of new pipeline drugs are specialty
40% of specialty drugs approved 2004 - 2008 were for cancer
Source: PBM industry reports.
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Osteoporosis & Bone metastasis ≈ 45 million

Osteoarthritis pain & neuropathic pain ≈ 26 million

Specialty expands beyond rare diseases

p p p

Asthma ≈ 16 million

Cancer ≈ 12 million

Alzheimer’s disease ≈ 4 mm

Chronic fatigue syndrome ≈ 1 - 4 million

Gout ≈ 2 million

Systemic Lupus Erythematous (SLE) ≈ 1.5 million

7

y p y ( )

Eye diseases - Diabetic retinopathy affects 50-80% of type 2 diabetics

Sources:
Cancer Facts & Figures, 2009. American Cancer Society; www.niams.nih.gov/healthinfo/bone/osteoporosis/osteoporosis; 
Arthritis Rheum 2008;58(1):15-25; www.fda.govohrms/dockets/ac/08/briefing/2008-4355B2-; 
www.cdc.gov/arthritis/arthritis/osteoarthritis.htm; www.nih.gov/alzheimers/publications/adfacts.html; www.cdc.gov/cfs; 
www.cdc.gov/arthritis/arthritis/gout.htm; www.nhlbi.nih.gov/health/dci/diseases/asthma/asthma.html; 
www.cdc.gov/arthritis/arthritis/osteoarthritis.html.

Personalized medicine overview
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Definitions

Terms commonly used when discussing 
Personalized Medicine

Pharmacogenomics

phar•ma•co•
ge•no•mics

Personalized
Medicine

per•son•al•ized 
med•i•cine

Biomarker

bi•o•mar•ker

Targeted 
Therapies

tar•get•ed 
ther•a•pies

Companion 
Diagnostics

com•pan•ion 
di•ag•nos•tics

A diagnostic test 
linked to 
pharmacologic 
therapy: intended to 
h l l t/ id d

Definition:
A therapy with a 
specific molecular 
target: interferes with 
the specific molecules 

i d f di

Definition:
A measurable 
characteristic:
indicator of normal 
biologic processes, 
pathologic processes

Definition:
A method of achiev-
ing optimum health 
outcomes: using 
genes or gene expres-
sion to better manage 

Definition:
Science of predicting 
drug response: the 
general study of all of 
the many different 

th t d t i

Definition:

9

noun
noun phrase
noun
noun phrasenoun phrase

Source: National Center for Biotechnology Information (NCBI). http://www.ncbi.nih.gov/About/primer/pharm.html

help select/guide drug 
therapy
required for a disease pathologic processes, 
and/or response to 
therapeutic or other 
intervention

g
a patient's disease or 
predisposition towards 
a disease

genes that determine 
drug behavior. 

Source: http://www.personalizedmedicinecoalition.org/sciencepolicy/public-policy_sacghs-position.phpSource: http://www.fda.gov/Cder/guidance/7619dft.pdfSource: Sledge GW. Journal of Clinical Oncology. 2005;23(8):1614-1615. Source: http://www.fda.gov/ohrms/dockets/ac/06/slides/2006-4263s1_02_Harper-FDA.pdf 

Therapy Response

Pharmacogenomics (PGx)

Risk
Assessment Prevention Targeted

Monitoring

Diagnosis Therapy Monitoring

What it is not…What it is not… What it is…What it is…

Using an individual’s genetic 
information to identify diseases 
or predict their future risk of 
developing other medical 

A science that examines the 
inherited variations in genes 
that dictate drug response 
(whether a drug will be 

Early Detection Testing

Diagnosis

10

Source: Personalized Medicine Coalition: Personalized Medicine 101. Available at 
http://www.personalizedmedicinecoalition.org/sciencepolicy/personalmed-101_overview.php.

developing other medical 
conditions

(whether a drug will be 
effective or safe)

Personalizing drug therapy 
based on each patient's 
genetic variability
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Pharmacogenomics: The concept

The U.S. Pharmacogenomic 
diagnostic market is expected    
to grow to approximately $3.0B 
by 2012

Field of Study Incremental 
Value

Additional 
benefit

Pharmacogenetics θ * 12λ +/-ϕ17 55.0%

The Origin of Species: It 
introduced the theory that 
populations evolve over the 
course of generations through a 
process of natural selection

Metabolomics 129+A4 / 73n H2O 20.0%

Proteomics μ*1977-X1 35.6%

Translational medicine AB2 - Y*5/qBID 38.4%

Nostradamusomics Σ β(?) [sin2 ϕ3-6] 61.9%

E = (mc2)+1
A = 2(hw+Lh+Rw)a2 + b2 = c2

Molecular Diagnostic Market Future 
Forecast based on Inverse Rationale

11
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A = B + ½ Pl

A = 
ϕh2 √ 4

3

μ*1977-X1

Inv{cos2 ϕ3-6} + X

C = 
S2 √ 3

4

0.5 + qBID = a2θ

Pharmacogenomics: The reality

Genetic or biomarker responseGenetic or biomarker response Drug metabolismDrug metabolism

12
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How metabolizing enzymes work

13

Gone to hospital…

100

Tamoxifen effectiveness - 2D6 phenotype

Percent with recurrencePercent with recurrence

80

60

40

20

P=0.013

%

Poor metabolizers

Intermediate metabolizers

Extensive metabolizers

40

20

Year 2Year 2

32%32%

14

20

0
0 2 4 6 8 10 12

Year after randomization
0

Source: Goetz, et al. Breast Cancer Res Treat. 2007;101:113–121.

2%2%

8%8%
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Benefits of Pharmacogenomics 

Encourage the use of the 
right drug for patients

Identify potential for adverse 
drug events based on genetic 
or biomarker information

Reduce unnecessary drug 
expenditures and avoid 
potential health care costs

15

potential health care costs

Improve clinical care and   
health outcomes for patients

PGx opportunities in specialty 
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Distribution of specialty spending 

Immunological
conditions –

Other conditions:
enzyme replacement, COPD, 

fertility, ITP, neutropenia 18%

Anticoagulation &
clotting disorders

RA, psoriasis, IBD, 
AS, CAPS

Multiple sclerosis

e t ty, , eut ope a

Human growth

PAH

Hepatitis C

Anemia 

3%

3%

27%

18%6%

5%

18%

3%

Quickly
on its way 

t  #1

17

Multiple sclerosis

Source: Medco Drug Trend Report, 2009.

CANCER

40% of new specialty drugs are for the treatment of cancer

Human growth
hormones 17%

to #1

PGx opportunities for specialty

50% of cancer drugs in pipeline through 2013 are oral 50% of cancer drugs in pipeline through 2013 are oral 
85% of the e ill h e  e eti  bio ke85% of the e ill h e  e eti  bio ke

2009 2010

Vandetanib
VEGF2 Inhibitor
Omacetaxine

T315I mutation
Idebenone

Frataxin gene

Pazopanib
VEGF2 Inhibitor
Ofatumumab
CD20 antigen

2011

Tafamidis
V30M TTR mutation

BIBW 2992
EGFR mutations

Bosutinib
BCR-ABL

Mipomersen
APO B 100

2012

Bapineuzumab
ApoE4

Midostaurin
FLT3 receptor
INCB-18424

JAK2 gene

2013 & Beyond

VX 770
CFTR mutations
Pertuzumab

HER2
Motesanib

HER2
BSI-201

l b

85% of these will have a genetic biomarker85% of these will have a genetic biomarker

18

Sources: FDC Reports: NDA Pipeline, www.ndapipeline.com; FDC Reports: “The Pink Sheet”, www.thepinksheet.com; R&D 
Insight, http://bi.adisinsight.com; DataMonitor: Pipeline Insight, www.datamonitor.com; Pharmacogenomcis Reporter, 
www.genomeweb.com; OncologySTAT: 13th annual NCCN Conference, March 5, 2008.

APO B-100
Constugene

P53 gene mutations
Neratanib

HER2
Ridaforolimus
HER2 / EGFR

Triple negative breast 
cancer (ER-/PR-/HER2-)
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Example: Cancer

Cancer care & drug costsCancer care & drug costs

Cancer treatment

Cancer drugs are now the largest single therapeutic category1

Growing at 12–15%/year reaching $80 billion worldwide 
by 20122

In 2008, about 20 of the top 200 Rx drugs were for cancer, 
with 3 cancer-related drugs in the top 103

>90% of cancer drugs approved by FDA in the last 4 years 
have cost > $20,000 for a 12 week course of therapy4

Th   800 d  i  d l t f  t t t f  

20

There are 800 drugs in development for treatment of cancer; 
35% are oral drugs5

Sources:
1Time to consider cost in evaluating cancer drugs. www.medscape.com/viewarticle/705689.
2The Oncology Pipeline: maturing, competitive & growing. Oncology Business Review. Sept, 2008.
3Taking risk for profit, Industry seeks cancer drugs. NY Times. September 2, 2009.
4J Natl Cancer Institute 2009;101:1044-1048.
5Oral oncology drugs are a new frontier in specialty pharmacy, www.aishealth.com/drugcosts/specialty/SPN_Oncology.html.



11

Cancer biomarkers

Drugs in the pipeline with potential biomarkers

Phase I

Phase II

Phase III
69% 

are targeted 

21

Targeted therapies predicted to show 30% CAGR
Source: SG Cowen Equity Research. 

are targeted 
therapies 68% 

are targeted 
therapies

BCR-ABL overview – CML

A fusion protein created by a genetic translocation
Responsible for the development of chronic What is it?What is it? Responsible for the development of chronic 
myelogenous leukemia (CML)

What is it?What is it?

To identify patients who will respond to kinase 
inhibitors (imatinib, nilotinib, and dasatinib)
To monitor treatment response

What is it used for?What is it used for?

21,749 people are living with CML
4,830 new cases of CML will be diagnosed in 2008

How many people How many people 
are affected?are affected?

22

Monitor disease at the molecular level
Early identification of drug resistance

What are the What are the 
benefits of testing?benefits of testing?

Source: SEER, National Cancer Institute, 2008.
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Altered Altered 
ChromosomeChromosomeNormal ChromosomesNormal Chromosomes

What is BCR-ABL?

229

PhiladelphiaPhiladelphia
ChromosomeChromosome

Translocation of 
Chromosomes 9 and 22 
form the BCR-ABL fusion 
protein
• Also known as the 

“Philadelphia Chromosome”

bcr

23

Source: http://en.wikipedia.org/wiki/Philadelphia_chromosome.

abl

BCR-ABLBCR-ABL

Guidelines support BCR-ABL testing

National Comprehensive 
Cancer Network (NCCN) 

If transcript levels begin 
rising  indicating treatment 

guidelines recommend 
patients on therapy have 
BCR-ABL transcript levels 
measured at least every   
3 - 6 months.

SubstrateSubstrate

drugdrug

ATPATP

24

Source: NCCN Clinical Practice Guidelines in Oncology – Chronic Myelogenous Leukemia. V.2.2010. 

rising, indicating treatment 
failure or poor adherence, 
retesting should be done 
within 1 – 3 months.

Kinase inhibitors bind with 
the activated BCR-ABL protein 
to prevent tumor growth.
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What does the future hold?

25

What does the future hold?

26
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What does the future hold?

A cold beer 
by the     
pool

27

What does the future hold?

28
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What does the future hold?

29

What does the future hold?

Smarter health 
management 

programs

30
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Example: Rheumatoid arthritis

Immunologic conditions

Broad therapeutic category encompassing:
– Rheumatoid arthritis (RA)
– Juvenile rheumatoid arthritis
– Psoriatic arthritis
– Plaque psoriasis
– Crohn’s disease
– Ankylosing spondylitis

In the United States, approximately 10 million people suffer from 
RA, Crohn’s disease, and plaque psoriasis1

32

Immunologic conditions rank as the top specialty therapeutic class2

– 27.1% of total specialty drug spend in 2008
– 30.2% of total specialty drug trend in 2008

Sources:
1DATAMONITOR, Commercial Insight: Autoimmune Overview, Publication Date: 12/2007.
2Medco Drug Trend Report, 2009.       
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Top 10 Drug Categories (net cost PEPM)

1. Lipid/Cholesterol Lowering Agents
2. Proton Pump Inhibitorsp
3. Miscellaneous Pulmonary Agents
4. Non-Insulin Hypoglycemic Agents
5. Anticonvulsants
6. Antidepressants
7. Immunologic Agents
8 Angiotensin II Receptor Blockers & Renin Inhibitors

33

8. Angiotensin II Receptor Blockers & Renin Inhibitors
9. Antipsychotics
10.Insulin Therapy

Source: Medco Drug Trend Report, 2009.

Spending on RA is increasing

Unit Cost

RA drug trend

2006

2007

2008
Unit Cost

Utilization

Overall Trend

34

0% 5% 10% 15% 20%

The annual cost of drug per member is between $15,000–$40,000***

Sources: DATAMONITOR, Commercial Insight: Autoimmune Overview, Publication Date: 12/2007; 
Medco Drug Trend Report, 2009; AWP pricing.
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Anti-TNF Blockers: Rheumatoid Arthritis

90%

100%

53%
50%

42%

73%

30%

40%

50%

60%

70%

80%

35

0%

10%

20%

Enbrel Humira Remicade MTX
Source: 2008 IMS data

ACR Guideline recommendations

Methotrexate
Recommended for all patients 
with all disease durations and all 

Anti-TNF Agents
Early RA

R d d if hi h di  with all disease durations and all 
degrees of disease activity, 
irrespective of poor prognostic 
features

Can be combined with other 
DMARDs

Hydroxychloroquine
Leflunomide
Sulfasalazine

Recommended if high disease 
activity
Combine with MTX if high 
disease activity < 3 months with 
a poor prognosis

Intermediate or longer duration
Recommended if response to 
MTX inadequate

Efficacious when used:

36

Sulfasalazine Efficacious when used:
Alone 
Combined with MTX
In patients with inadequate non-
MTX DMARD response

Source: Saag KG, et al. Arthritis & Rheumatism. 2008;59:762-784.
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Opportunity: MTX

The clinical effect is mediated through intracellular 
accumulation of MTX1

Biomarker has been identified for MTX dose monitoringBiomarker has been identified for MTX dose monitoring

Early genetic research indicates gene-gene interactions 
may predict efficacy2

Gene-association studies have suggested that a 3-gene 
panel may be able to predict those more likely develop 
side effects3

N l i

37

Neurologic
Gastrointestinal

Sources:
1Hornung N, et al. J Rheumatol. 2008;35(9):1709-15.
2Dervieux T, et al. High-Order Epistatic Interactions Between Folate and Adenosine Biological Systems Affect Methotrexate 
Efficacy in Rheumatoid Arthritis. Abstract presentation at ACR Annual Conference, October 2009.
3Dervieux T, et al. Gene-Gene Interactions Among Folate, Purine and Pyrimidine Gene Pathways Impact Methotrexate 
Tolerability in Rheumatoid Arthritis. Abstract presentation at ACR Annual Conference, October 2009.

Opportunity: Anti-TNF blockers

A pilot study identified an 8-gene set that 
may predict response to TNF-blockers1y p p

Nearly 40% of patients do not respond to their 
initial TNF-blocker2

If can select drugs based on genetic testing, 
could select the most appropriate initial therapy
– Patient avoids months of ineffective therapy
– Payor avoids cost of ineffective therapy

38

– Payor avoids cost of ineffective therapy

Sources: 
1Batliwalla F, et al. Differential Peripheral Blood Gene Expression Profile of Rheumatoid Arthritis in Response to Anti-TNF 
Treatment.  Abstract presentation at ACR Annual Conference, October 2007.
2Hyrich KL, et al. Rheumatology. 2008;47(7):1000–1005.  
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Summary

Summary

11 Many specialty drugs could be developed with a PGx test11

33

22

a y spec a y d ugs cou d be de e oped a G es

PGx testing programs can help select appropriate patients

Cancer therapy provides the biggest short-term opportunity

40

44 Rheumatoid arthritis therapies are potential PGx targets
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What you learned in a single slide

What can genetic testing for specialty medications provide?

PrecisionPrecision

Efficacy and     Efficacy and     
Clinical careClinical care

In a word…

To improve…

Pharmacogenomics will eventually 

41

g y
become an integral component of a 

multidisciplinary approach to disease 
management, treatment, and monitoring

4242
© 2008 Medco Health Solutions, Inc. All rights reserved.
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Additional resources

KRAS testing:
http://www.cpdgateway.com/ce-bin/ 
owa/pkg_disclaimer_html.display?ip_ 
mode=secure&ip company code=CPD&ip  

KRAS testing:
http://www.cpdgateway.com/ce-bin/ 
owa/pkg_disclaimer_html.display?ip_ 
mode=secure&ip company code=CPD&ip  

PGx for cancer therapies:
http://caonline.amcancersoc.org/cgi/
content/abstract/59/1/42

PGx for cancer therapies:
http://caonline.amcancersoc.org/cgi/
content/abstract/59/1/42

43

mode=secure&ip_company_code=CPD&ip_ 
test_id=14509&ip_cookie=32881979
mode=secure&ip_company_code=CPD&ip_ 
test_id=14509&ip_cookie=32881979

American College of Clinical Pharmacology:
www.accp1.org/~user/index_new.html

American College of Clinical Pharmacology:
www.accp1.org/~user/index_new.html


