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Today the pharmaceutical
industry is confronted with
escalating costs, pointed
questions about productivity
and efficiency, limited relevant
technological progress, key
patent expirations and a hostile
consumer/media/political
environment. Many of these
problems are well described
and documented. However, it is
salutatory and useful to
understand the nature and
detail of some of these issues
in order for this besieged
industry to redefine and
resurrect itself. In that regard
we invited Dr NostraPharmus, a
little known and controversial
figure in the industry, to
prognosticate on the status of
pharmaceutical companies over
the next five years.

Question: You have been
quoted as claiming that the
pharmaceutical industry is a
“wagon of woe” in terms of
productivity and efficiency.
What do you mean?
NostraPharmus: We all know
that the average cost of
bringing a drug to market is
$0.8-1.15 billion, and the

process still takes on average
approximately 10-12 years.
This is despite the ~13% year-
on-year growth in R&D
spending. In addition, there
has been a decade-long trend
in declining annual NME and
BLA submissions to the FDA.
Furthermore, a drug entering
Phase I trials in 2000 is no
more likely to reach the
market than one entering
Phase I trials in 1985. Finally,
the ROI for blockbuster drugs
is <5%; Treasury-bill
investment may afford better
returns! Some have claimed
that this equates to
performance metrics of the
whip and buggy industry prior
to its demise! If we know all
the problems, why can’t they
be fixed? Clearly, the
pharmaceutical industry of the
future has to address such
salient issues pertaining to
productivity and efficiency. 

Question: Why have technology
advances had such limited
impact on productivity and cost
of bringing a drug to market?
NostraPharmus: Over the past
25 years there have been a
number of innovative and
creative technological
advancements. They include
syntheses of large
combinatorial chemistry
libraries, ultra-high throughput
assays, -omic analytical
platforms, biomarkers and
systems biology approaches.
However, in most cases such
advances have only really
increased data production.
Unfortunately, this has not
translated into a better
knowledge-based
understanding of the drug
discovery and development
(DDD) processes, and hence the
ability of scientists and
managers in the

pharmaceutical industry to
make informed decisions has
been compromised.
The many elements of

decision-making along the
DDD process need to be
addressed over the next five
years. Informatic
infrastructure and
bioinformatics capability needs
to be more encompassing and
should be assembled. In
addition the formation of
knowledge-management
groups will be a staple of the
industry. The development of
tools and databases to ensure
better decision making will be
critical to the success of the
industry. In addition a better
understanding of the
development times of new
technologies and how they
mature will be factored into
how they will be meaningfully
utilised in the future. The
willingness of the industry to
simply embrace new and
untried technologies with the
outlay of millions of
development dollars has to
stop. Such technologies have
to be evaluated in terms of
how they serve the problem-
solving issues of the
biologists/ chemists/clinicians
driving the DDD process.
Technology implementation
should not be about higher
throughput and massive data
generation, but a means to
provide insight and
mechanistic understanding of
the biology and pharmacology.

Question: Why do you think the
media, consumers and many
politicians view the
pharmaceutical industry with
mistrust, and how can this be
changed?
NostraPharmus: The US
marketplace represents almost
50% of worldwide

pharmaceutical sales, with
Japan and Europe making up
another ~40%. However, many
prescription drugs are either
expensive or required for
extended periods of time. In
both cases this often puts a
financial burden on the patient.
Unfortunately, the general
public has very little
understanding of the
complexity of modern DDD and
why the process is so costly.
Hence they have little patience
for what are perceived as
inflated prices imposed on
them by an industry that they
don’t understand and certainly
mistrust. Politicians have
jumped on to the bandwagon,
and in the US at least there are
growing demands for
decreased prescription drug
prices. In addition, numerous
media outlets have created
cottage industries out of
suggesting alternative sources
for treating and curing disease.
They range from tribal and
herbal medicines to the dietary
and food supplement
industries, as well as
spiritualism and other related
practices. These are lucrative
market opportunities that
provide a vehicle for unusual
business practices. For
example, a book entitled
Natural Cures: They Don’t
Want You to Know About
written by Kevin Trudeau, a
successful businessman with
no formal medical training, has
recently sold more than 1.5
million copies. It is a best
seller, and is buoyed by a
spirited infomercial campaign
on US television. In the book Mr
Trudeau claims a conspiracy
exists between the
pharmaceutical industry, the
FDA and food industry to hide
cures for disease away from
the US population.
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Furthermore, he goes on to
document in his book natural
cures for “50 specific
diseases”. They include cancer,
arthritis, autism blood clots,
diabetes, depression, heart
disease and multiple sclerosis!
He criticises the
pharmaceutical industry for its
direct consumer marketing
campaigns and its willingness
to “invent” new diseases. His
message has been listened to
by millions of Americans with a
significant number of converts
added each month to his
consumer advocate campaign. 
For the most part the

industry has been slow to
respond to this growing tidal
wave of criticism and has done
little to stem the floodwaters.
The industry of the future needs
to aggressively start campaigns
to educate consumers on the
difficulties of DDD. They need to
explain the process and some
of its limitations and why the
regulations are so stringent.
They need to be more
aggressive on monitoring
problems and letting patients
know about complications.
Finally, the role of direct
consumer marketing and the
invention of disease to fit a new
indication for a drug needs to
be more carefully considered.
The pharmaceutical company of
the future has to be a lot more
user friendly to its customer,
and realise more so than ever
that there are alternatives to
conventional therapeutic
agents.

Question: Many claim that the
pharmaceutical industry has
been its own worst enemy.
How can it change to meet the
many economic changes and
turbulence of the 21st century?
NostraPharmus: Recently, Ann
Thayer wrote (Modern Drug
Discovery June 2004, pages 23-
24) that the blockbuster drugs
of big pharma only realise a
ROI of <5%! This is an industry
currently based on the
Blockbuster Model. The
economic plight of the
pharmaceutical industry is

somewhat precarious and
needs to change. In particular,
as nervous shareholders
clamour for better returns on
their investments, they severely
punish pharmaceutical
companies that receive bad
news of market products. For
instance last September Merck
stock price lost ~30% in a
single day after the company
withdrew Vioxx from the
market. This single act will
also cost an estimated $2.5
billion of revenues to the
company. In addition it is
estimated that liability costs
could exceed $38 billion for
Vioxx alone. The industry is
further plagued by huge
liability claims based on the
other Cox-2 inhibitors. If this
was not enough of an economic
storm, a number of the
blockbuster drugs are about to
come off patent and many
pharmaceutical companies
have struggled to fill their
pipelines with replacements.
All in all this appears to be an
industry in economic distress. 
One of the ways which

companies have attempted to
overcome such fragile
economic situations is to
merge. In 1990 there were ~40
large pharmaceutical
companies, today there are less
than 15, with hinted new
mergers on the horizon.
However, while this strategy
appears on the face of it to
remove competition, there are
numerous new small biotech
companies operating in niche
arenas of the DDD process.
Furthermore, mergers often
times result in considerable
productivity. In addition, the
trend towards personalised
medicine, pharmacogenomics
and individual treatment, is not
well suited to the current
models operated by big
pharmaceutical companies. On
top of all of this, the rampant
effects of globalisation, and the
emergence of China and India
as potential huge players in the
pharmaceutical space,
compound the issues for the
US, European and Japanese

pharmaceutical companies.
What are they to do? Adapt and
change!

Question: Dr NostraPharmus,
finally can you comment on
what you see the
pharmaceutical company of the
future looking like?
NostraPharmus: Large
pharmaceutical companies
have well established sales and
marketing capabilities and
global networks that are very
effective in selling their
products. However, over the
past five years they have
struggled to improve the DDD
process. How can they build on
their strengths and survive the
turmoil of the next five years?
One such approach is the Mega
Mothership Model (3M). As
mergers continue, one might
expect five to eight mega
pharmaceutical companies by
2010. These mega motherships
will be the core elements of the
industry containing
management, clinical and sales
and marketing competence
along with post marketing
surveillance capability. Each
will be connected via tactical
and strategic alliances to
hundreds of biotech and CRO
satellites with effective two-way
communication. Analogies can
be drawn to the automobile or
aircraft manufacturers. The
various satellites feed all the
various component parts into
the mothership for assembly
and packaging. Such a model
allows for mini-blockbusters
and orphan drug capability, as
well as limited personalised
medicine development. It will
be a brave new world consisting
of highly organised and
sophisticated core competence
and management,
characterised by flexibility of
communication and a lack of
silos. The mega motherships
will also realise that in order to
treat disease one must first
understand causality and
disease mechanism and hence
innovative and creative
partnerships will be developed
with academia and not-for-

profits. A different paradigm
will emerge on how to do drug
discovery since it will no longer
be the sole domain of
pharmaceutical industry. The
3M system will allow
diversification across small
molecules, proteins, vaccines,
natural products and gene
machinations. It will be a brave
new world where safety and
efficacy really are better
understood and managed, and
we actually develop drugs to
treat disease and not the
symptoms. ■
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