THE PENNSYLVANIA STATE UNIVERSITY
SCHREYER HONORS COLLEGE

DEPARTMENT OF RISK MANAGEMENT

WILL THE PPACA DRUG PROVISION CAUSE PHARMACEUTICAL COMPANIES TO
DIVEST IN LOW-RETURN THERAPIES?

ZAHRA JAFFER
SPRING 2016

A thesis
submitted in partial fulfillment
of the requirements
for a baccalaureate degree
in Risk Management
with honors in Risk Management

Reviewed and approved* by the following:
Mark Gruskin
Assistant Professor of Finance and Accounting
Thesis Supervisor
Ron Gebhardtsbauer
Clinical Associate Professor of Actuarial Science
Honors Advisor
Todd M. Retzlaff
Associate Professor of Mathematics
Second Faculty Reader

* Signatures are on file in the Schreyer Honors College.

i

ABSTRACT

The Patient Protection and Affordable Care Act (PPACA), signed into law in 2010,
passed a provision that reduced drug product exclusivity from 20 to 12 years. The purpose of this
study is to determine if this provision will further reduce incentive for pharmaceutical companies
to invest in innovative drugs in low net return therapeutic areas. This is especially important
because even though consumers may benefit in the short run due to increased generic drugs,
pharmaceutical companies’ lack of motivation can actually be bad for consumers in the long run.
In order to calculate this risk, this investigation will be examining the drug pipeline of three
major American pharmaceutical companies from 2011 to 2015: Pfizer, Merck, and Johnson &
Johnson. The results suggest that Research and Development (R&D) efforts will usually shift
towards high net return and away from low net return therapeutic areas, which is consistent with
model firm behavior.
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Chapter 1
Introduction to the Patient Protection and Affordable Act
The Patient Protection and Affordable Care Act (PPACA), or more commonly known as
the Affordable Care Act (ACA) was signed into law on March 23, 2010. The Supreme Court
later upheld it on June 28, 2012. The main goals of the ACA are to increase the quality and
affordability of health insurance as well as lower the uninsured rate by making healthcare
available to everyone.
The ACA includes many significant provisions: For example, insurers now cannot deny
coverage to individuals who have pre-existing conditions. All individuals not covered by
Medicare, Medicaid, or an employer sponsored health plan are required to buy insurance or pay a
penalty. Finally, the provision addressed specifically in this paper is intended for Pharmaceutical
companies (H.R. 3590, 2009).
Prior to the passing of the ACA, brand drug manufacturers and innovators were granted
up to 20 years of product exclusivity from the approval date of the product. The duration has
now been reduced to 12 years. Exclusivity gives a company exclusive marketing rights granted
by the FDA; it is designed to encourage a balance between new drug innovation and generic drug
competition.

2

The purpose of this study is to determine if this provision will further reduce incentive for
pharmaceutical companies to invest in the development of innovative drugs in low net return
therapeutic areas. This is especially important because even though consumers may benefit in the
short run due to increased generic drugs, pharmaceutical companies’ lack of motivation can
actually be bad for consumers in the long run. In order to calculate this risk, this investigation
will be examining the drug pipeline of three major American pharmaceutical companies from
2012 to 2015: Pfizer, Merck, and Johnson & Johnson.
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Chapter 2
Brand vs. Generic Drugs
In regards to generic vs. brand-name drugs, the Food and Drug Administration considers
generic drugs to be bioequivalent to brand-name drugs in strength, quality and safety. For
example, one generic drug used for hypertension is metoprolol. The brand counterpart is
Lopressor. Although some generic drugs cannot be substituted for certain brand-name drugs,
generic drugs generally provide the same remedial effects as their brand-name counterparts.
Substituting cheaper generic drugs for brand-name drugs dramatically decreases
prescription drug costs. On average, the cost of a generic drug is 80-85 percent lower than the
brand-name drug. Although there have been efforts to increase generic substitution, some argue
that this could provide little incentive for pharmaceutical companies to develop new drugs due to
decreased revenue (FDA, 2015).
Generic Competition
Once brand-name drugs lose exclusivity in the US, competitors enter the market and
cause rapid decreases in price. In a study performed by the IMS Institute for Healthcare
Informatics, generic drugs greatly reduce the prices of the brand-name medicines they have
substituted. Following exclusivity, generics that entered the market from 2012-2014 reduced the
prices of brand-name medicines by 51 percent in the first year and 57 percent in the second year.
Within 5 years, prices of generic oral medicines dropped 80 percent from their initial brand
prices (IMS, 2016).

4

Chapter 3
Introduction to the Companies
As discussed in the introduction, this investigation will be analyzing the drug pipeline of
three American pharmaceutical companies: Pfizer, Merck, and Johnson & Johnson. It would
only make sense to familiarize the reader with the three companies in question.
Pfizer, headquartered in New York, NY was established in 1849. It is a publically traded
global pharmaceutical company that specializes in a variety of therapies including immunology,
oncology, cardiology as well as others. Some well-known products include blockbuster drugs
Lipitor (atorvastatin) for cholesterol, Lyrica (pregabalin) for fibromyalgia, Viagra (sildenafil) for
erectile dysfunction, and Celebrex (celecoxib) for inflammation. In 2016, Pfizer will be merging
with Allergan PLC, a deal worth $160 billion.
Merck, also a major pharmaceutical company, is headquartered in Kenilworth, New
Jersey and was established in 1917. Also publicly traded, the company manufactures products in
human and animal health, focusing on key areas such as diabetes, vaccines, oncology as well as
others. Some well-known products include Gardasil, a vaccine for human papillomavirus;
Singular (Montelukast) for asthma and allergies; Proscar/Propecia (Finasteride) for benign
enlargement of the prostate and male pattern baldness; and Zocar (Simvastatin), a lipid lowering
medication.
Johnson & Johnson was established in 1886 and is headquartered in New Brunswick,
New Jersey. The company’s business is divided into three major segments: pharmaceuticals,
medical devices and consumer products. Some well-known consumer products include BandAid, Tylenol medications, Johnson’s baby products, Neutrogena skin products and Clean &
Clear facial wash. Major franchises in the Pharmaceutical segment include Immunology,
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Infectious Diseases and Oncology. Some well-known pharmaceutical products include Stelara
for psoriasis and Remicade for Crohn’s disease and rheumatoid arthritis.

6

Chapter 4
Effects of Recent Patent Cliff
A recent concern for pharmaceutical companies is the “patent cliff” which has been in
effect in recent years. A patent cliff is when a company’s revenues could “fall off a cliff” due to
major product patent expirations. This is because patent expirations usually prompt other
companies to develop generics at much cheaper costs.
For example, Pfizer experienced patent expirations on several blockbuster drugs in the
last few years. Lipitor, a cholesterol-reducing drug, lost its patent protection late in 2011,
Geodon (for schizophrenia) in early 2012, and Detrol (overactive bladder) also in 2012.
Blockbuster drugs are extremely popular drugs that generate annual sales of at least $1 billion for
the company that creates them.
Figure 1 below illustrates Pfizer’s revenues from 2011 to 2014. The blue line represents
the company’s overall revenues, while the green line represents revenues generated from brandname drug sales. Given Pfizer’s recent drug patent expirations, their brand-name revenues have
decreased steadily over the past few years. 2011 brought in $21.6 billion in prescription revenues
while the next three years experienced a downward trend. Drug sales in 2014 generated $15.29
billion in revenue, an incredible 29.1 percent decrease from 2011. Similarly, Pfizer’s overall
revenues also experienced a downward trend (Turk, 2015).

7
Figure 1 Pfizer Revenues

As a drug nears patent expiration, retail sales begin to drop. Singulair, an antiinflammatory drug manufactured by Merck, lost its patent protection on August of 2012. Taking
a look at Figure 2 below, from the second quarter of 2012 to the third quarter of 2012 sales
plummeted by $800,969.
Figure 2 Singular U.S Retail Sales
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How companies maximize patent protection
As described earlier, pharmaceutical companies experience dramatic revenue losses
following patent expirations and generic drug entries. In an attempt to maximize patent
protection, companies may employ these strategies: new formulations, new methods of
administration, new uses and combinations.
One way of extending patent protection is by obtaining additional patents covering new
formulations that are clinically better than the older formulation. These new formulations have
fewer side effects and increased therapeutic outcomes. For example, when Eli Lilly’s
antidepressant Prozac faced patent expiration, the company obtained patent protection for
Fluoxetine, a superior formulary.
Another way of extending protection is by developing a new method for drug
administration. For example, if the original drug is administered orally, a company could attain a
patent via alternate delivery such as nasally or topically (applied to skin).
In addition, developing new methods of drug use can also increase patent protection. For
instance, Merck developed brand-name Proscar to treat an enlarged prostate. When Merck
researchers realized that the drug also treated male pattern baldness, they obtained an additional
patent under the brand-name Propecia. Finally, companies sometimes combine two or three
profitable drugs into one tablet and market it as an entirely new product (Gupta, 2010).
Rising Costs of Drugs
A study by AARP tracked 227 brand-name prescription drugs widely used by older
Americans from 2006 to 2013. They found that over the past 10 years, brand-name drug prices
have increased much faster than general inflation. The general inflation rate used in the report is
based on the average annual rate of change in the Consumer Price Index. In 2013, brand-name

9

drugs prices increased by 12.9 percent. However, the general inflation rate was 1.5 percent over
this period. Therefore, prices increased almost eight times faster than general inflation in 2013.

Figure 3 Average Annual Brand-name Drug Prices Continue to Grow Substantially More than General
Inflation in 2013, from Stephen Schondelmeyer and Leigh Purvis, Trends in Retail Prices of Brand-name
Prescription Drugs Widely Used by Older Americans 2006-2013

Additionally, higher brand-name drug prices lead to higher out-of-pocket costs for
consumers, especially those who have coinsurance rather than copays. These prescription drug
cost increases also affect programs like Medicare and Medicaid. In Medicare (2015) for
example, beyond the deductible and within the initial coverage limit ($2,960 in total drug costs)
the enrollee pays 25 percent of the prescription drug costs while the plan plays 75 percent.
Beyond the initial coverage limit and within the catastrophic coverage limit ($7,062 in estimated
drug costs) the enrollee pays 45 percent and the plan pays 5 percent. Therefore, while the
manufacturer is responsible for 50 percent, higher brand-name drugs prices cause consumers to
spend more since their out-of-pocket costs are not a flat amount but a percentage of their total
drug costs (See Figure 4). Beyond the catastrophic coverage limit of $7,062, enrollees pay 5

10

percent of the total drug cost, the Medicare part D plan pays 15 percent, and Medicare’s
reinsurance pays 80 percent. Consequently, the plan pays more when drug prices rise. Higher
government spending can lead to higher taxes or cuts to public programs.

Figure 4 Standard Medicare Prescription Drug Benefit, 2015, by Kaiser Family Foundation

Another AARP study demonstrated that brand-name drugs that were closer to losing
patent protection experienced higher retail price increases. Drugs facing generic competition in
2009 and 2010 experienced an average annual retail price increase of 8.9 percent and 13.7
percent respectively.
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Chapter 5
Cost of Developing a Drug
Since the late 1990’s, expenditures on pharmaceuticals have grown faster than
expenditures in any other health care sector. Drug discovery and development is extremely
expensive. The cost of developing a drug, as well as R&D expenditures, have increased over the
last several years.
According to a new study in 2014 by the Tufts Center for the Study of Drug
Development, the estimated cost to develop and gain market approval for a drug is $2,558
million. The $2,558 million amount is based on average out-of-pocket cost of $1,395 million and
time costs of $1,163 million. Time costs refer to the opportunity costs of developing a drug.
These figures are expressed in 2013 dollars.
In a previous study by Tufts published in 2003, the estimated cost to develop and gain
market approval for a drug was $802 million (in 2000 dollars). This figure was based on average
out-of-pocket costs of $403 million and capital costs of $401 million. The $802 million to
develop a drug is equal to $1,044 million in 2013 dollars. This is a 145 percent price increase
between 2003 and 2013.
Annualizing this increase, there was on average a 14.5 (145/10) percent price increase
each year from 2003 to 2013. Indicated by Figure 3, the annual average rate of increase in brandname drug prices was about 9.21 ((5.7 + 5.9 + 7.9 +…)/8) percent from 2006 to 2013. The
average annual rate of increase in the inflation rate was about 2.24 percent. These results suggest
that the cost to develop a drug has increased substantially faster than brand-name drug prices and
general inflation.
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DiMasi suggests that the rising drug development costs are due to higher failure rates in
clinical trials as well as higher out-of-pocket costs. Higher out-of-pocket clinical costs can be
attributed to increased clinical trial intricacy, larger clinical trial sizes, greater focus on targeting
chronic and degenerative diseases, and a higher cost of inputs (DiMasi, Grabowski, and Hansen,
2003).
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Chapter 6
Stages of Drug Development
Before a pharmaceutical drug can gain market approval, it has to go through a series of
steps. These steps include: discovery; preclinical development; clinical development, which
includes three stages; FDA review and approval; and finally market access (See Figure 5).
Figure 5 Stages of Drug Development

Drug discovery is the process in which new promising medications are discovered.
Researchers discover drugs in a number of ways. They may test molecular compounds to find
possible beneficial effects against diseases, or design a product to stop or cure the effects of a
disease through new insights. Once a promising compound is found, researchers conduct
experiments in order to gather information on absorption, potency, toxicity, potential benefits,
side effects, and interaction with other drugs.
Preclinical studies are performed to make sure that the drug will not be harmful to
humans in clinical trials. There are two types of preclinical research: In Vitro, a test performed in
a test tube; and In Vivo, an experiment performed on a living organism. The FDA requires
researchers to use good laboratory practices (GLP). GLP regulations assure that the data
submitted reflect the true results obtained during the preclinical study.
Clinical studies are trials done on people and determine how the drug will interact in the
human body. These studies usually consist of multiple stages: Phase 1, 2 and 3. In order to
design clinical trials, researchers must decide who qualifies to participate, how many people will
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be a part of the study, the duration of the study, the dosage of administration, and how the data
will be analyzed.
During Phase 1, 20 to 100 healthy volunteers, or volunteers with the disease/condition
participate in the study. The purpose of this study is to examine how the drug interacts with the
human body and to determine the correct dosage level. This phase may last several months and
the percentage of drugs that move on to Phase 2 is 70 percent.
Phase 2, which can last up to 2 years, involves a few hundred patients that have the
disease or condition. The purpose of this study is to test for side effects as well as effectiveness
of the drug. Of the drugs in Phase 2, 33 percent move on to Phase 3.
Finally, Phase 3, which involves 300-3,000 participants, tests whether the drug is
beneficial to a specific population. This stage typically lasts 1-4 years and has a 30 percent
success rate. Approximately 7 percent of drugs make it through all three Clinical Development
phases (.7 x .33 x .30). The three phases of the clinical trials are summarized in Table 1.
Table 1 Clinical Trials

If a drug developer has evidence that the drug is safe from the clinical trials, the company
can file for a New Drug Application (NDA). Once the FDA receives the NDA, it has to
determine the completeness of the application. The review team has 6-10 months to review and
approve the drug (FDA, 2016).
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Chapter 7
Costs of Different Therapies
Tufts also performed another study in the early 2000’s that examined the degree to which
therapeutic class accounts for differences in drug development expenditures. All sales and costs
were expressed in year 2000 dollars.
Since the drug development process is risky, and drugs can be dropped from various
phases, Tufts estimates were based on expected values. The clinical cost per investigational drug
is a weighted average of mean phase costs. The weights equal the probabilities that the drug
makes it to the next phase in the developmental process.

Figure 6 Mean phase costs by therapeutic class by stage. From DiMasi, Grabowski and Vernon, R&D Costs and
Returns by Therapeutic Category

In Figure 6, the category labeled “All” signifies the average clinical phase costs for all
therapies. For example, by adding up the 4 therapy costs in Phase 1 and dividing by 4 we arrive
at the average clinical phase cost of $15 million: (18 + 23 + 9 + 11)/4 = ~15. Costs by
therapeutic class are the least variable for Phase 2, and the most variable for Phase 3. Average
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clinical phase costs are overall below average for cardiovascular and CNS classes. For example,
for cardiovascular drugs, mean phase costs are 7 percent below average for Phase 3 and 40
percent below average for Phase 1. For CNS investigational drugs, mean clinical costs are 27
percent below average for Phase 1, 4 percent below average for Phase 2, and 23 percent below
average for expensive phase 3 testing.
On the other hand, mean phase costs are above average in Phases 1 and 2 (20 percent and
29 percent) for analgesic/anesthetic investigational drugs. Phase 3 costs were 24 percent below
average however. Finally, as seen in the figure above, mean costs for Anti-infective drugs are
significantly above average for Phases 1 and 3 (53 percent and 59 percent). Phase 2 had below
average costs of 17 percent. These findings imply that therapeutic class in part explains the
variability in drug costs.
Tufts continued their research by calculating predicted clinical approval success rates by
therapeutic category for drugs tested worldwide from 1983-1994. The results conclude that about
1 in 4 analgesic/anesthetic and anti-infective investigational drugs will make it to market
approval (24.6 percent and 24.9 percent). On the other hand, 18 percent of cardiovascular and
CNS investigational drugs will gain market approval (18.4 percent and 18.0 percent) (DiMasi,
Grabowski, and Vernon, 2004).
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Figure 7 Probability of an investigational drug entering a phase by therapeutic class. From DiMasi, Grabowski
and Vernon, R&D Costs and Returns by Therapeutic Category

Figure 7 above shows the probability that an investigational drug from a specific therapy
will move to said phase. For example, an anti-infective drug in Phase 1 of clinical trials has on
average a 66.1 percent chance of moving on to Phase 2. A cardiovascular drug has a 27.1 percent
chance of moving on to Phase 3 and so on and so forth (DiMasi, Grabowski, and Vernon, 2004).
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Chapter 8
Methods of Analysis
In order to determine if companies have been slowly moving away from therapies that
generate less revenue, this investigation will analyze the drug pipelines of three American
pharmaceutical companies: Pfizer, Merck, and Johnson & Johnson. The pipeline information was
derived from Thomson Reuters reports. As discussed earlier, investigational drugs go through
many stages before gaining FDA and market approval. Certain phases in clinical trials generally
have higher success rates than others. Certain therapies also have higher success rates than
others.
When considering that each phase in clinical trials has a certain probability of moving on
to the next phase, one cannot blame a pharmaceutical company if a drug fails during a certain
stage. For example, if a company produces more cardiovascular drugs than anti-infective drugs,
this does not necessarily mean the firm is neglecting the production of anti-infective drugs. The
number of investigational drugs a company begins with before pre-clinical and clinical trials in a
certain therapy is more significant. Mentioned in a previous chapter, this drug is in the discovery
stage of drug development.
This is important because if there are more discovery drugs at the beginning of the
developmental process, a higher R&D expenditure is allocated to testing the drugs in pre-clinical
and clinical trials. In order to assess a company’s willingness to invest in certain therapies, this
study will examine the number of discovery drugs from 2012-2015 by therapy and firm.
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Pfizer
Table 2 below reports the number of active drugs in each therapy from 2012 to 2015.
These active drugs include medications that are in these developmental phases: Discovery,
Clinical, Phase 1, Phase 2, Phase 3, Pre-Registration, Registered, Launched or Suspended (See
Appendix A for Pfizer Clinical Phases). The table suggests that Pfizer dedicates the most
resources to the Neurological therapy followed by Inflammatory, Neoplasm and so on.
Table 2 Pfizer Active Drugs by Indication from 2012-2015

The pie chart in Figure 8 below is a closer inspection of the active drugs by indication in
the year 2012. While it seems that the Neurological therapy recieved the most attention at 21
percent of the entire 2012 total, there does not appear to be a dramatic difference between the
rest of the porportions (at most a 5 percent difference). This chart gives the impression that the
company is investing somewhat porportionally to each therapy.
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Figure 8 Pfizer Active Drugs in 2012

Again, we look at the active drugs from 2012, but instead focus on the discovery stage of
development. Here, in Figure 9, the proportions are skewed relative to the proportions in the
active drug pie chart above.
Figure 9 Pfizer Discovery Drugs in 2012

For example, even though there are 42 active Genitourinary drugs in 2012 (9 percent of
total), only 4 discovery drugs are in this category in the same year (3 percent of the discovery
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total). On the other hand, of the 98 active Neurological drugs in 2012, 30 are in the discovery
phase. This could suggest that Pfizer allocates varying amounts of resources to different
therapies. However, this conclusion is premature since the number of discovery drugs by therapy
must be analyzed on a year-to-year basis.
Figure 10 Pfizer Discovery Drugs 2012-2015

In 2012 and 2013, Pfizer mostly focused R&D expenditure on Neurological,
Inflammatory and Neoplasm therapies. Areas such as Cardiovascular, Infectious diseases,
Gastrointestinal, Endocrine and Genitourinary received less attention. However, from 2012 to
2013, there was a slight increase of discovery drugs in almost all therapies except Neurological,
Cardiovascular and Neoplasm; there was a decrease of one cardiovascular drug from 2012 to
2013.
In 2014, something interesting happened: the number of discovery drugs in each therapy
nearly halved. The same phenomenon happened for Merck in the same year (the reasoning is
discussed later). In 2014, Neurological discovery drugs decreased by 43 percent, Inflammatory
decreased by 64 percent, Neoplasm decreased by 46 percent, Gastrointestinal decreased by 58

22

percent, and so on. All therapies decreased dramatically with the exception of Genitourinary
which increased by 1 drug.
The sudden drop in 2014 can be attributed to the patent cliff. Lipitor’s loss in exclusivity
in 2011 continued to affect the company’s growth, and Pfizer experienced yet another patent
expiration for Celebrex, an arthritis medication in 2014. Furthermore, in order to combat such
losses, the company decided to cut R&D spending by about 20 percent in 2011 (Morningstar,
2012) (See Appendix D for Pfizer R&D spending).
From 2014 to 2015, a few therapies improved: Neoplasm, Infectious diseases, and
Gastrointestinal. The rest either remained the same (Cardiovascular), or decreased.
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Merck
In Table 3, is the number of active drugs in each therapy from years 2012-2015 for
Merck. Merck appears to have the most active drugs in Infectious therapy followed by
Inflammatory, Gastrointestinal and the rest (See Appendix B for Merck Clinical Phases).
Table 3 Merck Active Drugs by Indication from 2012-2015

Figure 11 Merck Discovery Drugs from 2012-2015

Figure 11 above shows the number of active drugs that were in the discovery stage by therapy
from 2012-2015. In 2012 and 2013, the four most invested therapies were Infectious diseases,
Inflammatory, Gastrointestinal and Neurological. There was no increase in discovery drugs from
2012 to 2013, and the Respiratory therapy did not experience a change. As with Pfizer, Merck’s
discovery drugs declined by nearly half in 2014.
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In 2012, Morningstar reported that Merck faced a deteriorating moat trend: the company
was not developing enough drugs to offset the patent losses. For example, when Singular’s
patent expired in 2012, Merck experienced a loss of revenue as Singular represented 10 percent
of the company’s total sales. A 2014 report indicated that “Merck’s efforts to develop a reliable
late-stage pipeline have yielded moderate results as the company has focused more on
incremental improvements in diseases with several treatment options instead of areas of unmet
medical need” (Morningstar, July 2014). Merck’s R&D has also steadily declined over the last
several years (See Appendix E).
This makes sense as most of the discovery drugs from 2012-2015 were in the Infectious,
Inflammatory, Gastrointestinal and Neurological disease therapies. From 2014 to 2015 (Figure
11) the number of discovery drugs improved in almost all therapies. Respiratory and
Cardiovascular therapies lagged behind.
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Johnson & Johnson (J&J)
Table 4 J&J Active Drugs by Indication from 2012-2015

In Table 4, is the number of active drugs in each therapy from years 2012-2015 for
Johnson & Johnson (J&J). J&J seems to have the most active drugs in the Infectious therapy
followed by Inflammatory and Neurological (See Appendix C for J&J Clinical Phases).
Figure 12 J&J Discovery Drugs from 2012-2015

Figure 12 reports J&J Discovery drugs from 2012 to 2013, and there was an increase in all
therapies except Genitourinary. Interestingly enough, J&J did not experience the sudden drop in
discovery drugs in 2014 that was prevalent with Pfizer and Merck. The company’s R&D
spending also steadily increased over the years, although it is unclear how much was allocated
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towards drug development (See Appendix F). By 2015, Infectious diseases, Neurological
diseases, Inflammatory and Neoplasm received the most attention. From 2012 to 2015, discovery
drugs in almost all therapies increased (except Genitourinary), with the most dramatic increase in
Neoplasm (300 percent increase).
These results raise the question of why Johnson & Johnson’s discovery drug pipeline did
not experience the decline as Pfizer and Merck did. According to Morningstar, J&J’s diverse
business lines generated substantial cash flow and this, combined with new products, shielded
the company from the patent cliff. J&J also faced less patent losses compared to its peers (Merck
and Pfizer for example).
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Chapter 9
Results and Conclusion
Considering drug pipelines from all three companies, Inflammatory, Infectious diseases,
and Neurological therapies received the most focus. All companies also appeared to allocate
more resources to the Neoplasm therapy as the years went by, which proves that cancer and
tumor treatment has become more important.
Cardiovascular and Genitourinary discovery drugs have declined significantly from
2012-2015. According to David Kaye and Henry Krum in 2015, late stage clinical failures “of a
number of agents including endothelin antagonists and tumour-necrosis factor blockers, has
reduced the impetus of drug development” in the cardiovascular field. Pharmaceutical companies
have been moving away from heart failure drug development partly due to the difficulty of
identifying the patients who are most likely to benefit in clinical trials.
Furthermore, as discussed in Chapter 7, about 18 percent of cardiovascular drugs gain
market approval compared to the 24 percent of analgesic/anesthetic and anti-infective
investigational drugs that gain market approval. This further documents why companies are
slowly moving away from the cardiovascular therapy. The reasons listed above may also be the
case for Genitourinary therapy, but this is uncertain at this time.
This research suggests that another reason for the decline is due to a productivity crisis.
In recent years, the R&D productivity crisis in the pharmaceutical sector has been difficult for
firms to overcome. This decline in productivity is due to diminishing returns in the knowledge
production function. The knowledge production function is “a function that specifies the output
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of new ideas by an individual, a firm, an industry or the entire economy for all combinations of
research and development inputs (labor and the existing stock of knowledge.)”
Many researchers claim that pharmaceutical companies targeted easier objectives in the
past, raising the bar for new innovative medicines. Research productivity has also declined due
to increased competition, and therefore difficulty in taking advantage of new market
opportunities (Pammolli, Magazzini, and Riccaboni, 2011).
With Pfizer and Merck, the patent cliff resulted in a material impact to the discovery drug
pipeline, especially in 2014. As discussed earlier, Johnson & Johnson did not experience this and
their pipeline remained rather robust. Figure 13 demonstrates this phenomenon. Relative to 2012,
Pfizer faced a 47 percent decrease in discovery drugs and Merck experienced a 60.6 percent
decrease by 2014. J&J’s discovery drugs increased by 150 percent from 2012 to 2014. As
mentioned earlier, J&J was less affected by the patent cliff due to its diverse business lines and
fewer patent expirations.
Figure 13 Discovery Drugs for Pfizer, Merck, and J&J from 2012 to 2015
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In order to create more diverse business segments, there have been many mergers and
acquisitions (M&A) in the Pharmaceutical sector. For example, Merck acquired Schering-Plough
in 2009, Idenix Pharmaceuticals in 2014, Cubist Pharmaceuticals in 2014 and OncoEthix in
2015. Pfizer acquired King Pharmaceuticals in 2010, attempted to acquire AstraZeneca in 2014,
acquired Hospira in February of 2015 and announced its intention to merge with Allergan in
November of 2015.
Patent expirations on blockbuster drugs have an economically material impact on
Pharmaceutical companies’ ability to maintain a robust drug pipeline. These companies attempt
to cut costs and divest in certain therapies due to costly efforts or a productivity crisis. By
accelerating the occurrence of patent cliffs, the PPACA drug provision may cause companies to
further divest in such therapies and increase the need for Mergers and Acquisitions.
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Appendix A
Pfizer Drug Phases 2012-2015
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Appendix B
Merck Drug Phases 2012-2015
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Appendix C
J&J Drug Phases 2012-2015
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Appendix D
Pfizer R&D spending (2006-2015)
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Appendix E
Merck R&D spending (2006-2015)
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Appendix F
J&J R&D spending (2006-2015)
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