
The Drug Industry: 
Pharmaceuticals and 

Biopharmaceuticals

Presenter

Prof. Geoffrey Poitras

Simon Fraser University

Vancouver, BC

Thursday, Jan. 15, 2015



Disclosure

� Prof. Poitras is a professor of Finance at Simon Fraser 
University in Vancouver, BC, Canada.  He currently has a 
nominal common stock position in Pfizer and, in the past, has 
been a shareholder of Amgen.

� Information in this presentation has been prepared from 
publicly available sources and is provided solely for 
educational purposes.
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Current Industry 
Landscape

� The 2013 10-K filing (p.7) for Pfizer observes about the 
biopharmaceutical industry (Figure from PhRMA, 2013 Profile):

� “Drug discovery and development is time-consuming, expensive 
and unpredictable … out of 5,000-10,000 screened compounds, 
only 250 enter preclinical testing, five enter human clinical trials and 
one is approved by the FDA. The process from early discovery or 
design to development to regulatory approval can take more than 
10 years. Drug candidates can fail at any stage of the process, and 
candidates may not receive regulatory approval even after many 
years of research.”



Increasing financial pressures leads to conflict with traditional ‘patient centered’ 

medical ethics and objectives

� Serious Decline of R&D productivity
Sources: Gleadle et al. Critical Perspectives in Accounting (2014, p.69) using data from Scannell et al., Nature: Review 

of Drug Discovery, v11, n3.; Figure 10 from PhRMA, Profile



What Drug Industry?

� Different Sectors
� Prescription Pharmaceutical
� Prescription Biotechnology products
� Established (off patent) biopharmaceuticals/pharmaceuticals
� OTC Consumer Products

� Commercial ‘economics’ differs across sectors
� Current ‘Big Cap’ Pharma companies in most or all sectors

� Difference between Biotech and Pharma
� Variation in Definition

� Industry Trade Association, the Pharmaceutical Research and Manufacturers 
of America (PhRMA), combines reference to pharmaceutical and 
biotechology products as “biopharmaceuticals” 

� Different numbers and Types of Firms
� Increasing prevalence of small firms in initial stage ‘research’



Pharmaceuticals and Biotechnology

The ‘Drug’ Industry can be defined 
with reference to the regulatory 
framework.  While ‘drugs’ and 
‘biologics’ are distinguished for 
regulatory purposes (BLA vs. 
NDA), there is a blurring line 
between the commercial 
activities of biotech and 
pharmaceutical firms

Johnson & Johnson is globally: the sixth-largest 
consumer health company; the largest medical 
devices and diagnostics company; the fifth-
largest biologics company; and, the eighth-
largest pharmaceuticals company

Slides from HMS Webinar, FDA: Historical Perspective 
and Overview, Mar. 13, 2014, B-Elective.  Rankings 
for J&J from company website.



The Biopharmaceutical Industry?

� Opportunities in traditional 
‘small molecule’, 
chemically synthesized 
pharmaceuticals 
diminishing relative to 
potential of ‘large 
molecule’ biologics 

� Biologics Price 
Competition and 
Innovation Act (2010), a 
legal framework for the 
approval of ‘bio-similars’, 
provides 12 year 
exclusivity period



Top ‘Pharma’ Companies 
Equity Market Capitalization 2006 + 2013 (billions US$) 

Company (Ticker) 2006                       2013  (rank)
12/1/15

� Pfizer (PFE-N) $182.15 $205.7  (4)*
� Johnson & Johnson (JNJ-N) $180.88 $293.7  (1)
� GlaxoSmithKlein (GSK-N) $141.87 $104.1  (7)
� Roche Holding (RHHBY-O) $135.28 $237.5  (3)*
� Novartis AG (NVS-N) $128.65 $260.1  (2)*
� Sanofi-Aventis (SNY-N) $122.80 $118.2  (6)*
� AstraZeneca (AZN-N) $ 75.70 $ 87.7   (8)
� Merck (MRK-N) $72.71 $178.4  (5)*
� Eli Lilly & Co. (LLY-N) $64.67 $ 77.5   (9)
� Wyeth (now PFE) $62.78*
Comparables

� Bayer (BAYRY-O) $111.5   
� Amgen (AMGN-Q) $118.5

Note:  Market Capitalization = (Stock Price) x Shares Outstanding; result varies over time 
due to changes in: market price, number of shares; and, M&A (*)

Sources: Bloomberg; Globeinvestor; Yahoo Finance; Genetic Engineering & Biotechnology News



Significant Big Cap Pharma Consolidation 

� Johnson and Johnson acquires Pfizer Consumer Health Care in 2006 ($16.6 B)
� Adds OTC products: Listerine, Benedryl, Bengay

� AstraZeneca acquires MedImmune in 2007 ($15.2 B)
� Adds biologics: flu vaccines and anti-virals for infants 

� Pfizer purchases Wyeth in 2009 ($68 B)
� Adds OTC products: Advil and Robitussin

� Roche Holdings fully acquires Genetech in 2009
� Roche held a majority stake in Big Cap Biotech since 1990

� Merck ‘acquires’ Schering-Plough in Nov. 2009 ($41.3 B)
� Adds OTC products: (Claritin, Dr. Scholl’s, Coppertone); and, some pharmaceuticals

� Novartis acquires Alcon in 2010 ($39.3 B)
� Adds prescription and OTC eyecare products

� Sanofi-Aventis acquires Genzyme in 2011 ($20.1 B)
� Genezyme was third largest global biotechnology firm



Important Events in 2014

� Actavis acquires Allergan in Nov.  ($66 B)
� Adds Botox and Restasis (dry eye treatment)

� Valeant and Bill Ackman (Pershing Square hedge fund) hostile offer 
outbid

� 3-way deal between Novartis, GlaxoSmithKline and Eli 
Lilly in Apr. ($25 billion total)
� GlaxoSmithKline (GSK) sells cancer-products business to  Novartis

($14.5 billion); Novartis sells animal health division to Eli Lilly  ($5.4 
billion); GSK purchases some of Novartis vaccine business; GSK and 
Novartis set up joint venture for OTC drugs

� Failed Tax Inversion Deals

� Pfizer fails in $100 B. bid for AstraZeneca (Apr.)

� Shire and Abbvie abandon merger ($54 B.) after US Treasury 
ruling



Different Responses to the Landscape

� On Jan. 1, 2013 Abbott Labs 
($60 B; ABT-N) completed 
the ‘spin off’ of a new 
research based 
biopharmaceutical company  
AbbVie ($85.1 B; ABBV-N) 
which has Humira, the 3rd

highest in 2013 US sales of 
(bio)pharmaceuticals ($10.7 
B in global sales).  Next 
largest revenue from 
AndroGel ($1.03 B)

� Bayer AG is a 
combination of Health 
Care (= Pharmaceuticals 
+ Consumer Health) 
(€18.9B); Crop Science 
(€8.8B); and, Material 
Science (€11.2B).  
Pharma contains 
Kogenate and Betaferon
with Levitra #12 in 
revenues.  Consumer 
Health contains Contour, 
Advantage, Aspirin, 
Canesten and Aleve



Primarily Biotechnology Companies 2013

Company                          Equity Capitalization     Largest Seller(s)

(Ordered by 3/14/14  Cap.)            12/1/15

Novo Nordisk (NONOF-O)     $117.2 B                   Diabetes drugs

Gilead Sciences (GILD-Q)      $146.7B                   HIV/AIDS            

Amgen  (AMGN-Q)                 $117.0 B                    Enbrel

AbbVie (ABBV-N)                   $101.0 B                      Humira

Celgene (CELG-Q)                 $94.6 B               Thalomid/Revlimid

Biogen Idec (BIIB-Q)              $83.0 B                    Rituxin

Merck KGaA (MKGAF-O)*       $42.9 B                   Erbitux

CSL (CSL-AU)                        $41.0 B          Vaccines/Blood Prod.

Regeneron (REGN-Q)**          $41.3 B                Eylea/Arcalyst

Source: Bloomberg; (*) Merck KGaA is a German company, with a historical connection to US company
Merck; (**) Eylea is joint with Bayer AG.



Top-Selling Biopharmaceuticals, 2004 + 2013 (US Only)

2004                                               2013         

Lipitor (Pfizer) $7.7 B    Abilify (Otsuka Pharma.)   $6,293 B
Zocor (Merck) $4.6 B    Nexium (AstraZeneca) $5,974 B 
Prevacid (Abbott Labs) $3.8 B    Humira (AbbVie) $5,428 B
Nexium (AstraZeneca) $3.8 B    Crestor (AstraZeneca) $5,195 B
Procit (Ortho Biotech) $3.2 B    Cymbalta (Eli Lily)             $5,083 B
Zoloft (Pfizer) $3.1 B    Advair Diskus (GlaxoSK)  $4,981 B
Epogen (Amgen) $3.0 B    Enbrel (Amgen)                 $4,585 B
Plavix (Bristol-Myers Sq.)        $3.0 B    Remicade (Centocor OB) $3,980 B
Advair (GlaxoSmithKlein)        $2.9 B    Copaxone (Teva Pharma)  $3,603 B
Zyprexa (Eli-Lilly) $2.8 B    Neulasta (Amgen) $3,472 B

Source: IMS health and www.drugs.com/stats/top100/2013/sales



Therapeutic Class Sales Breakdown (2009 US Sales)

� Oncologics $52.37 B  

� Lipid Regulators                $35.28 B

� Respiratory Agents            $33.59 B

� Anti-diabetics                      $30.40 B

� Anti-ulcerants $29.61  B

� Angiotensin II Antagonists  $25.20  B

� Anti-psychotics                   $23.24 B

� Antidepressants                 $19.41  B

� Autoimmune Agents           $17.96 B

� Platelet Aggr. Inhibitors      $14.60 B

� HIV Antivirals $13.75  B

Source:  IMS Health and Fierce Biotech



Implications of the Baby Boom for Prescription Drug Demand

Source: CDC, Health, United States 2012, Table 92; numbers in Table represent “percent of population with at least one prescription in 
the drug class in past 30 days”.



Global Distribution of Sales

Source: IMS Health



New Drug  Development

� The FDA New Drug Approval Process from Pre-
Clinical to Phase 4 discussed in 3-13-14 
presentation



New Drugs and Biologics 

Approval:  New Drug 

Approvals and Biologics 

License Approvals

� Difficult to determine precisely the number of ‘new’ 
drugs and biologics
� Essential sources from 

http://www.fda.gov/Drugs/DevelopmentApprovalProcess/default.htm

� NDA and BLA Calendar Year Approvals

� New Molecular Entity Drug and New Biologic Approvals

� Reporting system recognizes P (Priority, Significant 
improvement), S (Standard) and O (Orphan) status
� In 2012, approvals for were: 

� 3P, 2 (P,O) and 1 S for biologics; 7P, 4 (P,O), 15S and 6 (S,O)



Costing the Clinical Process 

� Difficult to provide exact estimate of total out-of-pocket 
expenses for an approved new molecule due to different 
therapeutic class distributions of biologics and traditional 
pharmaceuticals
� Fewer safety issues with biologics due to replacement of 

substances in the body

� Di Masi et al. (2003, J. of Health Economics) estimate R&D 
costs for new ‘drugs’ (including costs of failures and time 
costs) to $800 M - $1 B in 2000 dollars

� Di Masi and Grabowski (2007) using a relatively small 
sample for R&D costs of new biologics found “total 
capitalized cost per approved molecule” to be “nearly the 
same” for biopharmaceuticals and pharmaceuticals.



Generic Drug Sales



Patent Protection

� Drugs and Biologics may have several patents

� Specific delivery method

� Specific product/molecule

� Specific manufacturing process

� Specific medical indication
� How molecules react

� Specific Combination
� Fixed dose/combination of several molecules

Source: www.southcentre.org



Medical Ethics versus Business Ethics

� Though the present AMA code of ethics and related opinions have 
evolved considerably from the early beginnings of the Hippocratic 
Oath and the Percival code (1847), basic principles still remain: 

� physicians should base clinical practice and research on the best 
science available; 

� individual self-interest is secondary to the well being of the patient; 

� and, medical knowledge is a public trust to be used to the benefit of 
patients and society.

� The ‘medical profession’ includes not only practicing doctors and 
associations of doctors but also: the pharmaceutical and medical
device industry, providing the drugs and medical technologies that 
are an essential component of modern medicine

� Shareholder wealth maximization is the guiding ethical principle for the 
large corporations that dominate the drugs and devices industry



Pfizer: Reacting to 
Patent Expiration

� Circa 2005, Pfizer had the #1, #4 and #10 selling 
pharmaceuticals, Lipitor (LDL cholesterol 
control)($12+B global); Norvasc (Hypertension) 
($4.9 B global); Zoloft (Depression and anxiety) 
($3.3 B global)  -- none in 2013

� How has Pfizer responded to an avalanche of 
patent expirations?



Pfizer: Current 

Patent Expirations

Major Recent Divestitures

� June 2013, Animal Health business 
(Zoetis), $10.3 B gain

� Nov. 2012, sale of Nutrition business 
to Nestle, $4.8 B gain



Compare 2011-13 Revenues with 2003-5 in the next slide





Pfizer is reporting significant improvement in earnings



As Pfizer shrinks, funds expended on R&D also are falling



Though earnings have increased, cash generated is flat to down



Pfizer is spending on share buybacks facilitating option exercise



Amgen: Profile of a Large 
Cap Biotech



Much lower ratio of SGA to R&D than PFE; less erosion of  revenues 

from biologics due to appearance of bio-similars



Cash generated by the business is growing



Unlike PFE, Amgen is issuing debt and paying more than cash from

operations in acquiring new products



Many of the 2900+ compounds 

and molecules currently under 
study are being examined by 

startups with no product 
revenues – ‘cash burn’ 

operations

� Onconova Therapeutics 10-K describes the situation:

� We have incurred significant losses since our inception and 

anticipate that we will continue to incur losses in the future

� We currently have no source of product revenue and may 

never become profitable.

� We are likely to require additional capital to fund our 

operations and if we fail to obtain necessary financing, we 

may be unable to complete the development and potential 

commercialization of our product candidates.



Onconova Therapeutics (ONTX-Q): The Hazards of Initial Public 

Offering for Late Stage ‘Cash Burn’ Biotechnology

The company has only one product at an advanced clinical stage Rigosertib , 
being tested for myelodysplastic syndromes, or MDS, and head and neck 
cancers. ONTX is testing both intravenous and oral formulations of 
rigosertib, referred to as rigosertib IV (at Phase III) and rigosertib Oral, at 
Stage II.



What Happened Feb. 19, 2014?  Looks like S,O not P,O

� NEWTOWN, Pa., Feb. 19, 2014 (GLOBE NEWSWIRE) -- Onconova Therapeutics, 
Inc. (Nasdaq:ONTX) a clinical-stage biopharmaceutical company focused on 
discovering and developing novel products to treat cancer, today announced that the 
Phase 3 ONTIME trial of intravenous (IV) rigosertib in patients with higher risk 
myelodysplastic syndromes (MDS) who had progressed on, failed or relapsed after
prior therapy with hypomethylating agents (HMAs) did not meet the primary endpoint 
of overall survival compared to best supportive care (BSC). The ONTIME trial enrolled 
299 patients including 199 patients in the IV rigosertib plus BSC arm. Median overall 
survival in the IV rigosertib plus BSC arm was 8.2 months compared to 5.8 
months in BSC only arm. Treatment with IV rigosertib plus BSC did not 
demonstrate a statistically significant improvement in median overall survival 
when compared to BSC only (Hazard Ratio=0.86; p-value=0.27). 



Some Startup IPO Accounting, the Revenue in 2012 and 

2013 is from a commercialization agreement with Baxter



Onconova common stock began trade on NASDAQ July 25, 2013 under the 
symbol "ONTX." Prior to that time, the company was privately held. The IPO 
priced at $15.00 per share.



The initial public offering of 5,941,667 shares of the Company's common stock, 
at $15.00 per share resulted in net proceeds of $79,811,000.  The balance sheet 
reveals about $100 million in liquid assets.



Thank you for listening
More info about presenter at

http://www.sfu.ca/~poitras

QUESTIONS (time permitting)?


