
The Drug Industry:
Pharmaceuticals and Biopharmaceuticals

Presenter

Prof. Geoffrey Poitras  

Simon Fraser University

Vancouver, BC

Tues.,  Jan. 10, 2023



Disclosure

 Geoffrey Poitras is a Professor of Finance at Simon Fraser 
University in Vancouver, BC, Canada.  He currently has a 
nominal common stock position in Pfizer, Viatris and Novo 
Nordisk, 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.



Agenda
 Industry Analysis 

 Industry Structure, Market Leaders, M&A, Regulatory Bodies, 
Current Industry-wide Issues and Future Trends

 Company Developments
 Pfizer

 Pharma Blockbusters going off patent
 Vaccine Profitability

 Amgen
 Large Biotech vs. Traditional Big Cap Pharma

 Zogenix, Moderna and Novavax
 Stages II, III and EUA/CMA results for Vaccine Startups

 Valeant Pharmaceuticals, Purdue Pharma and SPACs
 Controlling Bad Actors?



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.”



The 2017 10-K filing (p.4) for Pfizer changes this observation 
somewhat because the R&D data has also changed:
… out of 17 compounds entering preclinical development, on average, 
only one is approved by a regulatory authority in a major market ... The 
process from early discovery or design to development to regulatory 
approval can take more than ten years. Drug candidates can fail at any 
stage of the process and candidates may not receive regulatory approval 
even after many years of research and development

Development of a single compound is often pursued as part of multiple 
programs. While these drug candidates may or may not eventually 
receive regulatory approval … In addition to discovering and developing 
new products, our R&D efforts seek to add value to our existing products 
by improving their effectiveness, enhancing ease of dosing and by 
discovering potential new indications for them.

Similar statement does not appear in 2020 10-K only: “The discovery and 
development for drugs and biological products are time-consuming, costly and 
unpredictable.” 



Increasing financial pressures leads to conflict with traditional 
‘patient centered’ medical ethics and objectives

 Serious Decline of R&D productivity
 Shifting of early-stage research costs to start-ups

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



Source: Statista

Source: Statista



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 are global and in most or all sectors

 Difference between Biotech and Pharma
 Variation in Definition

 US 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 
US 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 (2015 data)

Traditional ‘Big Cap’ pharma company Pfizer is 
increasingly transitioning to biologics

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



Traditional ‘Pharma’ Companies 
Equity Market Capitalization 2006 + 2022 (billions US$) 

Company (Ticker) 2006                       2022  (rank)
01/01/23

 Pfizer (PFE-N) $182.15 $287.6  (3)*
 Johnson & Johnson (JNJ-N) $180.88 $461.8  (1)*
 GlaxoSmithKlein (GSK-N) $141.87 $71.9    (10)*
 Roche Holding (RHHBY-O) $135.28 $267.4  (5)*
 Novartis AG (NVS-N) $128.65 $200.7  (7)*
 Sanofi-Aventis (SNY-N) $122.80 $122.8 (9)*
 AstraZeneca  (AZN-Q) $ 75.70 $210.1  (6)*
 Merck (MRK-N) $72.71 $281.3  (4)*
 Eli Lilly & Co. (LLY-N) $64.67 $347.6  (2)*
 Wyeth (now PFE) $62.78*
 Bristol Myers Squib (BMY-N) $153.0  (8)

Comparables
 Bayer (BAYRY-O) $50.5   
 Amgen (AMGN-Q) $140.1

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; 



Traditional Biotechnology Companies 2015/2022

Company                          Equity Capitalization               Largest Seller(s)
(Ordered by 3/14/14  Cap.)            12/1/15       1/1/23
Novo Nordisk (NVO-N)           $117.2 B     $306.3B        Diabetes drugs
Gilead Sciences (GILD-Q)      $146.7B      $107.7B      HIV/AIDS/HepC
Amgen  (AMGN-Q)                 $117.0 B     $140.1B           Enbrel
AbbVie (ABBV-N)                   $101.0 B     $285.8B           Humira
Celgene (CELG-Q)                 $94.6 B       ####       Thalomid/Revlimid
Biogen Idec (BIIB-Q)              $83.0 B        $40.0B            Rituxin
CSL (CSL-AU)                      A$41.0 B    A$138.8B  Vaccines/Blood Pr. 
Regeneron (REGN-Q)**          $41.3 B       $78.6B        Eylea/Arcalyst

Source: Globe Investor; Financial Times; ** Eylea is joint with Bayer AG. ### Acquired by Bristol-Myers 
1/20.



An alternative measure for size: Market Share for 2019
Source: Statista



Significant change in rankings for 2021



Significant Big Cap Biopharma 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



Different Responses to the Landscape (2013)

 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



Important Events in 2014
 Actavis Plc acquires Allergan, Inc. in Nov.  ($66 B)

 Adds Botox and Restasis (dry eye treatment)
 Valeant and Bill Ackman (Pershing Square hedge fund) hostile offer 

outbid
 Name of the combined company is Allergan (ticker AGN)

 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



Important Events in 2015-16
2015 was a record breaking year for mergers and acquisitions in 

Healthcare/Pharma with over $680B in deals (Chicago Tribune 28/12/15)

 Jan. 2016  Shire agrees to acquire Baxalta for cash and stock deal for $32B
 (Deal completed June 3, 2016)

 Feb. 2015 Valeant acquires Salix Pharmaceuticals (gastrointestinal drugs) for 
$14.5B

 Sept. 2015 the drug re-pricing practices of Valeant Pharmaceuticals attract 
political attention in US of House Committee on Oversight and Government 
Reform, Hilary Clinton, and two US Attorney offices.

 Oct 2015 Citron Research precipitates a sharp drop in Valeant stock associated 
with mis-representation of sales figures through the use of speciality pharma 
company Philidor 

 Nov. 2015, Pfizer and Allergan Plc agree to merger of $160 billion, if completed 
deal would be the largest pharmaceutical and third largest corporate merger. 
 April 2016 deal is canceled; Pfizer pays break fee following 

ruling regarding the tax inversion benefits of the transaction



And the Large Deals go on!   2016-17
 Sept. 2016, Bayer announces takeover of Monsanto in a 

$66 billion all-cash deal – completing negotiations that 
started in May 2016 with a $60 billion offer
 This is the largest all-cash deal corporate M&A to date exceeding 

the $60 billion for Anheuser-Busch by InBev in 2008
 Monsanto is the world’s largest supplier of genetically modified 

seeds and the widely used herbicide Roundup
 Deal redirects Bayer toward the agricultural sector

 Dec. 2016,  J&J announces commencement of 
negotiations to acquire Swiss biotechnology company 
Actelion – estimated deal value of $29 billion
 Actelion is one of Europe’s biggest biotechs with a drug portfolio 

for pulmonary arterial hypertension.



Largest Deals in 2018
 April 2018, Japanese company Takeda Pharmaceuticals 

reaches agreement to acquire Dublin-based Shire PLC 
for $62 billion (cash + shares) after a long period of 
negotiations where previous bids were rejected
 Brief period where Allergan also expressed interest and possible 

bidding war
 Shire is maker of Adderall– amphetamine-related drug used to 

treat narcolepsy and ADHD
 Approved by shareholder vote on Dec. 6, 2018 (closed Jan. 2019)

 Other Deals
 Celgene acquires Impact Biomedicines for $7 billion (myelofibrosis)
 Celgene acquires Juno Therapeutics for $9 billion (cancer CAR-T)
 Sanofi acquires Bioverativ for $11.6 billion (hemophilia)



Major Deals in 2019
 Bristol-Myers /Celgene

 Cash and Stock Deal to acquire Celgene for $74 B announced 
Jan. 2019, approved by shareholders April. 3 after considerable 
resistance from large investors.

 Aims to establish BMY as the leader in oncology drugs
 July 29, Deal receives EU approval
 Completed 11/19, largest ever biopharma acquisition transaction

 Abbvie / Allergan
 June 25 Abbvie announces $63 B acquisition of Allergan
 Abbvie facing impending expiration of blockbuster Humira
 Divestures of some drugs in order to receive regulatory approval.
 Deal completed 5/20



Deals in 2020 and 2021
 Slowdown of megadeals in 2020-1 – ten largest deals in 

2020 valued at $91B vs. $207B in 2019
 Slowdown likely due to a combination of COVID and size of deals 

done in 2019
 Two largest acquisitions in 2020:

 AstraZeneca acquires Alexion Pharmaceuticals for $39B
 Gilead acquires Immunomedics for $21B

 Largest deals in 2021 were mostly smaller despite 
companies accumulating significant cash stockpiles
 Merck to acquire Acceleron Pharma. (cardio drugs) for $11.5B
 Pfizer to acquire Arena Pharma. (oncology drugs) for $6.7B
 Some large deals in the medical IT and services space, e.g., 

Thermo Fisher acquires PPD for $17.4B
 12/21 CSL acquires Vifor for $11.7B  (iron deficiency; renal)



Spinoff + Merger: VIATRIS
 In Nov. 2020 Pfizer previously used spinoff of Upjohn 

subsidiary (acquired as part of the Pharmacia takeover) that 
featured key off-patent drugs and a generic business that was 
merged with Mylan (epipen) to create Viatris
 Deal valued at $18.5 Billion
 Mylan + PFE joint owners of epipen
 PFE also provided  branded drugs (Viagra, Zoloft; Lipitor, etc.)
 Mylan also provided generics and specialty pharms
 VTRS ownership PFE 57% + Mylan 43%
 Sold biosimilar business in 2022 for $3B to Biocon Biologics (India)

VTRS has not 
done so well 

since IPO



Largest Deals in 2022
 Biggest Deal of 2022: Amgen acquires Horizon Therapeutics 

for $26.4B
 Horizon is a rare disease biotech with two significant drugs: 

Krystexxa (gout treatment) and Tepezza (thyroid eye treatment) 
 Amgen also acquires ChemoCentryx in Oct. ($3.7B; 

autoimmune);
 Pfizer acquires Biohaven Pharmaceutical for $11.6B

 Biohaven has products in the areas of migraine and pain; 
neurological disorders; and neurodegeneration

 Deal is unusual: Pfizer will spin-off products – mostly in the 
development stage – that do not fit with the Pfizer strategic plan

 Incentive for spinoff is to avert possible anti-trust issues
 Pfizer also purchased Global Blood Therapeutics, $5.7B

 BMS acquires Turning Point Therapeutics (oncology) $4.1B 
 Range of smaller deals (GSK, Abbvie, Halozyne) from $2 to $1B



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



Global Prescription Drug Sales, 2014

Sales ($ billions) Drug Name Treatment Company

$12.54  .Humira arthritis   Abbott Labs
$10.28 Sovaldi  hepatitis c  Gilead
$9.24 Remicade  Crohn's Disease Johnson & Johnson 
$8.68 Rituxan cancer, leukemia        Genentech 
$8.54 Enbrel arthritis  Wyeth
$7.28 Lantus Solostar diabetes Sanofi-Aventis 
$6.96 Avastin cancer Roche 
$6.79 Herceptin breast cancer Roche 
$6.43 Advair Diskus  asthma  GlaxoSmithKline 
$5.87 Crestor  cholesterol   AstraZeneca
$5.86 Neulasta chemotherapy Amgen 
$5.27 Abilify  schizophrenia  Otsuka Pharma

Source: Genetic Engineering News;qz.com; Vaughan’s summaries.



Top-Selling Biopharmaceuticals, 2015  (Global)

 Harvoni $18.4 B Anti-viral (Hep.C) Gilead
 Humira $14.95B Arthritis/Psoriasis AbbVie
 Lantus $11.46B Diabetes Sanofi-Aventis
 Enbrel $9.47B Arthritis/Psoriasis Amgen
 Crestor $8.61B Cholesterol Aztra-Zeneca
 Remicade $8.2B Crohn’s/Colitis Janssen
 Seretide $8.0B Asthma/COPD     Glaxo-S-K
 Sovaldi $6.58 Anti-viral (Hep.C) Gilead
 Mabthera $6.3B Lymph Cancer Roche
 Avastin $6.18B Cancer/Eye Dis. Genentech
 Lyrica $6.04B Pain Pfizer



Compare list for 2017 (year-end 2016) with 2015 –
collapse of Hep-C and rise of Eylea



Humira still 
#1 in 2018

No ‘falling 
angels’ 
(dramatic 
declines in 
big 
blockbusters) 
in this 
reporting 
year



Humira still #1 in 2020
Some falling angels and emergence of new rising stars



Significant changes in 2021



Therapeutic Class Sales Breakdown (2018 Global Sales)

 Oncologics $99.5B  
 Anti-diabetics               $78.7B
 Respiratory Agents     $60.5 B
 Autoimmune Agents    $53.5 B
 Anti-bacterials $40.6 B
 Cardiovascular            $39.8 B
 Pain $39.7B
 Mental Health              $35.5 B
 Immunology $34.2 B
 Hypertension              $29.9 B

Source:  Statista
Important Changes:  Pain was #2 area in 2017 ($76.1 B) falling to #7 in 2018 ($39.7 B); 

Respiratory Agents rising from #6 ($38.6 B) to #3 ($60.5 B).
Note:  Data on revenues vary across sources; Statista reports Oncologic revenues of 

$145B in  2019



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”.



Prescription drug use for 55-64 Age Bracket (CDC, Health 2014)



Source:  Statista; IMS Health; Astra-Zeneca



New Drug  and Biologic Development 
and Marketing Approval

 For US (FDA) and EU (EMA) Accelerated Clinical Development 
and Approval Process see: 
https://cddf.org/files/2017/06/0850-Jan-Gross.pdf

https://cddf.org/files/2017/06/0850-Jan-Gross.pdf


Organization Chart for FDA (Approval sections highlighted)



FDA:  Center for Drug Evaluation and Research (CDER)



New Drugs and Biologics Approval:  New Drug 
Approvals and Biologics License Approvals

 Difficult to determine precisely the number of ‘new’ 
drugs and biologics
 Essential US sources from
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/default.htm
 IND – Investigational New Drug Application (to start human trials)
 NDA (New Drug Application) and Biologics License Application 

See Calendar Year Approvals
 New Molecular Entity (NME) Drug and New Biologic Approvals

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


Reporting system recognizes P (Priority, Significant 
improvement), S (Standard) and O (Orphan) status

In 2012, 2017 and 2020 BLA and NDA approvals were:

(2021)    6P, 3 (P,O), 2S, 4 (S,O) BLA;   20P, 25 (P,O), 57S, 4 (S,O)  NDA
(2017)   4P, 5 (P,O), 4S, 3(S,O) BLA; 21P, 17 (P,O), 78S, 13 (S,O)  NDA
(2012)   3P, 2 (P,O), 1S, 0 (S,O) BLA;    7P,    4 (P,O), 15S,   6 (S,O) NDA



European Medicines Agency (EMA): History and Approvals

 Process of approval and marketing is different in Europe
 Since 1995, there has been a centralized agency (EMA) aimed at 

harmonizing the work of the medicine regulatory bodies of the member 
states (first joint EU legislation in 1965)
 Prior to 2004, EMA was named the European Agency for the Evaluation of Medicinal Products

 Three pathways for biopharmaceutical approval
 Centralized procedure where application is made to EMA and marketing 

approval given for all member states
 Compulsory for certain medicines and process of choice for most innovative 

products; majority of medicines do not meet criteria for centralized procedure
 Decentralized procedure

 Application for simultaneous authorization in more than one EU country (not 
currently approved in any EU state) and not required to be compulsory

 Mutual-Recognition Procedure
 Where a medicine has been approved in one EU state and application is made for 

recognition by other EU members

 NOTE: Rules and Requirements for approval of biopharmaceuticals are the 
same regardless of the procedure used for approval



EMA and EU Legislation: Recent 
Developments
 2012 -- Pharmacovigilance legislation came into force in the EU. 

 Key changes: establishment of a new Pharmacovigilance Risk Assessment Committee 
within the EMA, responsibility for reviewing and making recommendations on product 
safety issues. Introduces possibility for regulators to require pharmaceutical companies 
to conduct post-authorization efficacy studies at the time of approval, or at any time 
afterwards in light of scientific developments. There are also additional requirements 
regarding adverse drug reaction reporting and additional monitoring of products.

 2014 -- EU has been active recently implementing legislation on clinical trials 
and post-authorization
 May 2014 -- EU adopted a new Clinical Trials Regulation in May 2014, came into 

effect December 2017. 
 Regulation aimed at simplifying and harmonizing governance of clinical trials in the EU and will 

require increased public posting of clinical trial results.

 2015 -- January 1 EMA adopted a new policy on Publication of Clinical Data for 
Medicinal Products for Human Use. 
 Under this policy, the EMA proactively publishes clinical trial data from application 

dossiers for new marketing authorizations, including data from trials taking place 
outside the EU, after the EMA decides on marketing authorization.



What happened with Brexit?

 June 2016: UK electorate votes to leave EU
 March 2017, U.K. government notifies the European Council of 

intention to leave the EU triggering Article 50 of Lisbon Treaty to 
begin the two-year negotiation process

 November 2017, announcement that EMA will be relocating from 
London, U.K. to Amsterdam by expected date of Brexit in March 
2019 

 March 2019, relocation of EMA to Amsterdam
 Currently: The UK Medicines and Healthcare products Regulatory 

Agency (MHRA) broke away from the EMA in Dec. 2020 in order to 
accelerate the approval of COVID vaccines; MHRA now operates as 
a separate regulator.

Useful webpages  from the EMA site:
 https://www.ema.europa.eu/en/about-us/united-kingdoms-withdrawal-european-union-brexit
 https://www.ema.europa.eu/en/about-us/uks-withdrawal-eu/relocation-amsterdam

https://www.ema.europa.eu/en/about-us/united-kingdoms-withdrawal-european-union-brexit
https://www.ema.europa.eu/en/about-us/uks-withdrawal-eu/relocation-amsterdam


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.



Costing from IND to Stage 4 

 Preclinical costs can be 
highly variable – much 
is sourced to startups 
that are merged or 
acquired with large bio-
pharma companies at a 
later stage

 IND (Investigational 
New Drug) application 
to FDA for receiving 
permission to begin 
human trials

 NDA approval required 
for drug to move to 
commercial distribution

 Large biopharma companies increasingly 
relying on mergers and acquisitions to 
deal with declining R&D productivity –
startups especially prominent in biotech 



Small molecule patents at risk of expiration in US
Source: Statista



Biologics not as susceptible to switching to biosimilars



Generic Drug Sales



Risk of patent expiration for selected companies
Source: Statista



Patent Protection

 Drugs and Biologics may have several patents

 Specific delivery method
 e.g., in 2021 Mylan FDA got S approval for injectable acetaminophen

 Specific product/molecule
 Specific manufacturing process
 Specific medical indication

 How molecules react
 Specific Combination

 Fixed dose/combination of several molecules; Gilead with Harvoni

Source: www.southcentre.org



Large Capitalization 
Biopharmaceutical Companies
Pfizer:

Small Molecule Blockbusters going off-patent
Seeking Takeovers: Allergan and After
Transitioning the Biologics

Amgen:
Large Biotech vs. Large Pharma
Protection Against Generics



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 – 2018 shares in 
Eliquis (#2), Embrel (#6) and full share of 
Prevenar (#13) + Lyrica (#15)

 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
Major Acquisitions

June 2019 Acquired Array BioPharma for 
$11.1B (oncology)
Feb. 2015, Acquired Hospira for $17.B 
(injectable drugs and biosimilars)
Sept. 2016, acquires Medivation for $14.B 
(oncology)



Pfizer products 
with revenues 
greater than 
$2.4B in 2021
-- Nov. 2020
Pfizer creates 
Viatris spinoff
that includes 
legacy off-
patent brands 
plus Epipen





Compare 2012-14 Revenues with 2003-5 in the next slide





Pfizer is reporting massive 2021 revenue and earnings increase after 
revenue in 2019 and 2020 flatlined; R&D to SGA improvement



Rebuilding Pfizer by acquisition

 Aug.1, 2019 GSK completes transaction with Pfizer to form new 
world-leading Consumer Healthcare Joint Venture

 Aug. 2016
 Pfizer announces purchase of the biotech firm Medivation specializing in 

oncology for $14B
 Medivation has one successful late stage prostrate cancer drug (Xtandi) and 

two promising late stage cancer drugs (breast cancer and lymphoma)

 Sept. 2015 
 Pfizer purchases Hospira for $17B

 One of largest providers of biosimilars in Europe



Dramatic improvement in Cash from Operations in 2021



Pfizer suspends spending on share buybacks while dividend 
payments were maintained; large short term investment increase in 
2021 related to $11.6B acquisition of Biohaven in 2022



Pfizer Sizeable Revenue (> $1B) Products (3 year price chart)

 In the stock market, 
success in product 
development revenue 
generation does not 
necessarily translate to 
superior stock price 
performance

M



Pfizer, Q3 2022 Revenue Breakdown



Amgen: Profile of a 
Large Cap Biotech



Until 2021 lower ratio of SGA to R&D than PFE; less erosion of  
revenues from biologics due to appearance of bio-similars



Amgen Worldwide Biopharmaceutical Sales



Amgen has an impressive pipeline of new biologics



Amgen is also targeting biosimilars
(Source: Amgen Sept. 2020 Investor Presentation)



Composition of R&D: More D than R



Revenue generated by the business is growing but profit is stagnant



In 2021, Amgen increased share buybacks and dividends with little 
increase in net issue of debt – key item is the purchase in 2019 of 
Otezla from Celgene for “the only oral, non-biologic treatment for 
moderate-to-severe plaque psoriasis and psoriatic arthritis” for 
$13.4B



Stage II, III and EUA/CMA results for 
Vaccine Startups and Orphan Drugs

Zogenix
S,O versus P,O Phase III (positive implications)

Moderna: mRNA Technology
Rapid path to Revenue Generation from EUA

Novavax
Vaccine Awaiting and Acquiring Approval



The Upside of Successful Phase III Orphan Drug –
Zogenix (ZGNX-Q) – Oct. 3, 2017 





Since the Phase III results: Generating revenues in 
21-I but loss per share is double no revenue of 20-1
-- Sizable dilutive equity capital raise in 2020 
-- Jan. 2022 Union Chimique Belge (UCB) acquires 
Zogenix at $26 per share



Moderna and the Rapid EUA timeline
 Company incorporated in 2010, operations 

commencing in 2011
 Early financing in 2012 with sizeable Astra-Zeneca investment in 

2013 and Merck in 2015

 First in-human dosing of mRNA in 2015 aimed at flu 
and immuno-oncology 
 First mRNA candidate to enter Phase II in 2018

 MRNA-Q listed on NASDAQ in Dec. 2018 at $23 
following an earlier $2.5B capital raise in 2018

 Mar. 2020 MRNA receives Warp-Speed financing 
 mRNA-1273 (COVID vaccine) enters Phase I in July
 Phase III trials completed in Dec. 2020



MRNA, Current Market Capitalization = $69B
2020 Product Revenues of $275M; Net Income -$747M



Moderna 22-Q3 Revenue Stream and Earnings are 
from only commercial product: COVID vaccine



The Novavax Saga
 Company formed in 1987 but did not go public (on 

the AMEX) until 1996
 Basis of IPO was two products to deliver estrogen (Estrasorb) 

and testosterone (Androsorb) through the skin
 Estrasorb reaches Phase III trials in 1999

 2001 switches listing to NASDAQ in conjunction with 
plans to market Estrasorb in several countries

 2002-3  FDA accepts NDA and approves Estrasorb
for production and sale

 2006 transitions to development of influenza vaccine 
and micellar nanoparticle testosterone medicine (for 
female hypoactive sex disorder)



The progression to the COVID vaccine
 2007 Key step taken with acquisition of rights to VLP 

(virus-like particle) technology
 2008 Novavax exits from Estrasorb

 2008-12 enters agreements with European and Indian 
companies to develop VLP for influenza 
 Also involved in vaccines for rabies and foot and mouth disease 

in animals
 2013 develops vaccine candidate for MERS
 2016 develops nano-particle vaccine candidate
 Mar. 2020 starts work on COVID vaccine

 June 2021 Phase III trials in UK and other countries nearing 
completion with Sept delay in US

 July 19, 2022 cleared for adult use in US by CDC



NVAX, 
Market Capitalization = $4.7B  2020    ($807M  1/1/23)
2020 Product Revenues = $0   Net Income = -$416 M
2020 Grants + Govt. Contracts  = $475.6 M



Earnings losses accelerating, Profits coming?



Novavax Income Statement 22Q3 (10-Q)– finally some non-
grant income but still losing money – will the company ever 
make positive income?



Valeant Pharmaceuticals, Purdue 
Pharma and the rise of SPAC’s

 Specialty Pharmas and Drug Repricing
 Hedge Funds and Pharma Takeovers

 Controlling Bad Actors?
 Legal Implications of the Prescription Opioid 

Epidemic
 What are the implications of SPAC funding 

conduits for early stage bio-tech companies

 SPAC’s and Bio-Tech Startup’s
 Another pending Hedge Fund Debacle?



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



Valeant Pharmaceuticals: 
Dramatic Drug Re-pricing Business Strategy
“Valeant is known for buying companies and laying off their 

employees to achieve savings, while accumulating a debt of 
about $30 billion. It spends an amount equivalent to only 3 
percent of its sales on research and development, which it views 
as risky and inefficient compared with buying existing drugs.  
…Valeant also pays extremely low taxes because it is officially 
based in Canada, although Mr. Pearson operates from New 
Jersey.“  — New York Times 4 October 2015

Valeant (now Bausch Health) is one of several companies that 
engaged in purchasing ‘unprofitable’ older drugs and then 
dramatically hiking prices – others in 2015 include Turing 
Pharmaceuticals raising Daraprim (toxoplasmosis) from $13.50 
to $750 per pill; Rodelis Therapeutics initially raised Cycloserine
(tuberculosis) from $500 for 30 pills to over $10,000 (later rolled 
back to $1050). 



Valeant and the re-pricing of Wellbutrin XL



Valeant Pharmaceuticals:
The Philidor Rx Services LLC Fraud
 An essential feature of the Valeant drug marketing 

strategy was the wholesale distributor Philidor Rx formed 
in 2013 with the assistance/subsidization of Valeant
 See next slide for a diagram of the marketing of US pharmaceuticals 
 The Drug Supply chain in the US is regulated by Title II of the Drug 

Quality and Security Act a 2013 amendment to the Federal Food, Drug, 
and Cosmetic Act (https://www.fda.gov/media/93789/download)

 Philidor engaged in various dubious strategies to market 
Valeant drugs (funneling sales through captive pharmacies, 
circumventing licensing laws)

 A senior Valeant exec and Philidor CEO sentenced for fraud 
associated with payment for a Valeant option to buy Philidor

 For results of the federal trial of Tanner (Valeant exec) and Davenport (Philidor CEO) 
https://www.justice.gov/usao-sdny/pr/former-valeant-executive-and-former-philidor-
ceo-sentenced-illegal-kickback-scheme

https://www.fda.gov/media/93789/download




Valeant Pharma:  Assets, Goodwill and Intangibles 
from an Acquisitions Strategy



Valeant Pharma:  Long Term Debt to Equity 5x
(PFE is about ½ x)



Stock Price Implications of Aggressive Pricing: 
Valeant, Concordia and Mylan



The Opioid Epidemic in the US

 From 4/20 to 4/21 more than 100,000 people died in the 
U.S. from overdoses (75% from opioids), an increase of 
28.5% from previous year 

 From 1999-2019 nearly 500,000 people in the US died 
from opioid overdoses (including both licit and illicit 
sources)

 The CDC reports that 38 Americans die daily from 
prescription opioid overdoses. 

 The epidemic cost the American economy $700 billion in 
2018, which was the equivalent of 3.4 percent of gross 
domestic product that year, according to the Council of 
Economic Advisers.



Dramatic Changes in the US Opioid Epidemic:
Note: Classification of deaths is problematic, in many deaths multiple drugs are involved, in 
2018 8% of drug overdose deaths no specific drug listed on death cert. 



Purdue Pharma and the Opioid Epidemic
 Purdue Pharma Is privately held, initially owned by the 

Sackler family – one of the richest families in America 
 Company is best known for development, promotion and marketing of 

opioid Oxycontin as ‘effective relatively non-addictive form of pain relief’ 
 original formulation of Oxycontin abused by crushing and snorting

 Launched in 1995, by 2003 Oxycontin sales reached $1.6 billion 
annually  in 2007 paid $600 million fine (and three executives spend 
time in jail) for deceptive marketing practices

 Purdue Pharma subsequently involved in lawsuits by state A-G’s and 
local govt’s to recover costs associated with the Opioid Epidemic

 Sept. 15, 2019  Purdue Pharma files for chapter 11 bankruptcy 
protection after announcing a tentative deal with about half the states 
and more than 1,000 local governments. 
 Dec. 16, 2021 federal judge in NY overturns deal that would give legal 

immunity to Sackler family in exchange for $4.5B payment

 Mar. 10, 2022 US bankruptcy judge approves $6b settlement with 
Purdue Pharm and Sackler family 



MDL 2804  Developments
 The multitude of civil cases, most of which initiated by government 

entities, seeking to recover costs of the opioid epidemic resulted in 
attempt to consolidate most cases into a federal ‘National 
Prescription Opiate’ Multidistrict Litigation (MDL) in the Northern 
Dist. of Ohio, Sept. 29, 2017
https://www.opioidsnegotiationclass.info: 
 ‘The largest civil trial in US history’ aimed to involve most of the 2500 

civil cases  difficult to estimate outcomes as ‘bell weather’ cases 
delayed by a COVID continuance – could have a total settlement cost in 
excess of $250 billion

 Companies involved in legal battles over costs of the epidemic 
include the drug manufacturers and distribution companies Purdue 
Pharma (now bankrupt), Endo, Mallinckrodt, Teva , Janssen, 
Cardinal, McKesson, AmerisourceBergen, CVS and Walgreens
 Also involves smaller pharmacies and physicians



Recent MDL (2804) developments
In September 2020, the 6th U.S. Circuit Court of Appeals overturned 
the certification of a so-called “negotiating class” in the vast opioid 
MDL (MDL 2804). This negotiating class was to be comprised of all 
the local governments that might receive money in settlements with 
the opioid defendants.

The National Prescription Opiate Litigation overseen by U.S. 
District Judge Dan Polster in the Northern District of Ohio 
proceeds with several bellwether trials, continued due to COVID-
19, starting in January through May 2021 in Ohio, West Virginia, 
and New York.

Ongoing legal wrangling about the key ‘public nuisance’ theory of 
the case with some federal and state judges rejecting the theory 
and maintaining Judge Posner is ‘out of step’ on this approach

Most recently July 6, 2022 in W. Virginia



MDL and Other Decisions Beginning
 Nov. 23, 2021, federal jury in MDL 2804 finds CVS, 

Walgreens and Walmart liable for fueling the US opioid 
crisis (damages to be determined)

 Likely to influence the thousands of similar cases not 
incorporated in the MDL that are on-going throughout the US

 Basis for decision was activities in two counties in Ohio that 
were the location of large quantities of prescription opioids

 Speakers for the pharmacy chains claim a ‘flawed verdict’ 
engineered by judge Polster to favor the plaintiffs

 Also in Nov., Oklahoma Supreme Court overturned a 
$400+ million judgment against J&J
 The basis for the decision was related to the ‘nuisance’ 

argument that was the basis for the MDL decision
 State judge in California also declined to hold drug companies 

liable 



Important Recent Legal Developments
 Opioid litigation cases not yet resolved were in some 

instances delayed waiting for a SCOTUS decision in Ruan vs. 
USA (decided June 27, 2022)
 https://www.supremecourt.gov/opinions/21pdf/20-1410_1an2.pdf

 Ruan is a medical doctor licensed to prescribe controlled 
substances
 Ruan tried for violating 21 U. S. C. §841, which makes it a federal crime, 

‘except as authorized for any person knowingly or intentionally to manufacture, 
distribute, or dispense a controlled substance.’

 Prescribing is only legal if “issued for a legitimate medical purpose by an 
individual practitioner acting in the usual course of his professional practice.” 

 Ruan vs. USA introduces a more stringent standard for prosecutors to prove 
doctors “knowingly” wrote invalid opioid prescriptions

 Walmart and other pharmacies now arguing that Ruan applies to 
their cases – denying prosecutors the ability to use statistics about 
number of prescriptions issued.

https://www.supremecourt.gov/opinions/21pdf/20-1410_1an2.pdf


The 2019 explosion of SPAC’s for bio-tech startup 
funding  Diminishing in 2022
A SPAC is a Special Purpose Acquisition Company –
often referred to as a ‘blank cheque’ company
-- Instead of going the traditional IPO route to raise 
funds, a SPAC is organized as a publicly traded shell 
company that aims to acquire a target company (usually 
privately held)



Questions about the role of SPAC’s

 The implications of SPAC’s for the financing of 
start-up bio-tech firms is unclear
 Why are the ‘smart money’ players so keen to target this 

sector?  
 If the motivation is to profit from re-pricing then does this 

mean that the large cap bio-pharmas will have to pay more? 
instead of providing needed capital, the end product may be to 
discourage development and innovation

 SPAC’s are financing vehicles that can avoid the 
rules and reg’s associated traditional IPO’s, the use 
of such corporate shells has a checkered history



Thank you for listening
More info about presenter at
http://www.sfu.ca/~poitras

QUESTIONS (time permitting)?

http://www.sfu.ca/%7Epoitras
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