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ABSTRACT : The present paper reviews trends in the development and approval of new drugs. The
pharmaceutical industry continues to face the problems of high costs of new drug development, FDA's
regulatory regime, and competition from generic drugs. At the same time, consumers’ expectations regarding
drug efficacy and safety have continued to increase. This explains why it has become increasingly harder for
drug firms to invent new molecules during the last three decades. A few of the resolutions to these problems
include strategic drug development data generation, lifecycle planning for a new molecular entity and mergers
and acquisitions involving biotechnology and pharmaceutical companies. Moreover, cooperation amongst
FDA’s review division and industry is not at desired level to seek development of new safety and efficacy
models for enhance productivity in the industry..
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l. INTRODUCTION

Pharmaceutical companies, both large and small, have in recent years been encountering numerous
challenges over the past decade. The rate innovation has gone down. This is attributed partly to a rapid increase
in the cost of new drug development. Some of the other factors that may have contributed to this situation
include high attrition rate during pre-clinical, lack of efficacy during the clinical phase, competition from
generic drugs and barriers imposed by the Food and Drug Administration (FDA).The objective of the present
paper is to review some of the challenges currently confronted by the pharmaceutical industry and avenues to
mitigate these challenges. An analysis of drug approvals during the last three decades is made to determine
whether a decline in new drug development has indeed occurred. The paper also examines the issue of new drug
development. The other issues that this paper investigates include rising competition from generic drugs, FDA
regulations, difficulties in inventing new molecules by pharmaceutical companies, and an emerging trend
towards preference for biologic drugs.

1. EMERGING CHALLENGES IN NEW DRUG DEVELOPMENT

This section is going to discuss some of the challenges that investigators and manufacturers face in
bringing new drugs to market. One of the major hurdle is the number of compounds that must be studied in
order to get one new drug commercially available. In the discovery phase, scientist may start with 5,000 to
10,000 different compounds of which only about 250 make their way into the pre-clinical testing to the animal
studies and laboratory studies [1]. Of those 250 that enter the pre-clinical testing, only about five are going to
eventually be studied in the clinical trials. Throughout the three phases of clinical trials the company is in
constant communication with the FDA and at the end submits the NDA, where only about one of those five
drugs will ultimately be approved for use in humans [2].Elimination of such higher number of drug candidates
from clinical phase points towards a greater concern, especially considering the amount of monetary resources
involved required executing phase I11 studies [3]. It is found that lack of efficacy, or lack of effectiveness, is the
leading reason for drugs not making it through three phases of clinical testing [4]. This is surprising and contrary
to the perception of drug being unsafe or the side effect profile might be the biggest driver. Factually, it is lack
of efficacy that more than half of the new drugs that enter Phase Il clinical testing over half of those drugs will
fail because they are not able to demonstrate the effectiveness for the reason for which it was developed.To have
an extensive comprehension of some of the challenges in developing new drugs, cumulative approvals of new
drugs over the last two decades were observed. As shown in Fig 1, cumulative approvals of new drugs has been
fairly steady from years of 1990 through 2008 i.e. approximately 21 NDA approvals a year [5]. However,
examining this a little more closely, it reveals that a lot of those new drugs that have been approved are similar
to existing drugs on the market [5]. So a different way of viewing at this is to estimate the number of NMEs, or
the number of new molecular entities that possess different mechanisms of action. NMEs are considered to be
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new drugs classes, or truly innovative drugs not available prior to the previous year [6]. Interestingly number of
NMEs has diminished considerably in the last several years. From 1994 to 2004 the number of NMEs is at its
lowest, and this is a concern for most researchers as we need not only new drugs, but we need new drugs that
are better than existing therapies or work in ways that are different from existing therapies [7].

Cumulative Approvals for Medicines
(1990-2008)

e of 31 new medicines a year over this period.
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Figure 1: Cumulative NDA/BLA Approvals 1990-2008; Source: FDA, PhRMA and Pink Sheet, 2013

Now in contrast to the declining number of NMEs that had been approved, there is an exponential increase from
1994 to 2004 in drug expenditures that are responsible for developing these new drugs. In Fig 2 below,
Hoekema (2008) compared R&D expenses over 1994-2004 and number NME approved. Year 2004 represents
twenty year low in the introduction of NME worldwide [8].
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Figure 2: Drug Development R&D Expenses; Source: Hoekema, 2008

Another challenge faced by current drug development is the difference in the success rate for different
types of products in development. For example and as described in Fig 3, if a product is a systemic anti-
infective, then the success rate is about 42%, however if a new product is for gastrointestinal disease or a
metabolic drug, the success rate is only about 10% to 12%, which indicates towards a lot of variability in terms
of the type of drugs that are being approved [9].
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Clinical Approval Success Rates by
Therapeutic Class

Approximately 20% of self-originated new drugs that enter clinical testing will receive U.S. marketing approval.
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Figure 3: Differences in NDA Approvals by Therapeutic Class; Source: Tufts, 2005

Putting increase in R&D cost drives that point home a little more. The cost to develop new drugs in 1979 was
approximately $100 million, whereas by 1991, that cost was about $300 million [10]. In the year 2000, it went
up to $800 million, and in 2005, it was $1.3 billion. Current new drug development cost is around $1.8 billion to
$2 billion [11]. See Fig 4 for the increase in R&D cost over the years.

Cost to Develop One New Drug

The cost of developing a new drug has greatly increased.
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Figure 4: Cost of Drug Development 1980-2005; Source: DiMasi, Hansen, Grabowski, 2003

Although sales of new drug should bring back value, not all the new drugs are able to recoup the development
cost. In the Fig 5 below drugs are grouped in tenths of lifetime sales, the category 1 represents the top tenth in
terms of the highest grossing drugs that have been developed. Medications in this category earned about $1.8
billion apiece on average between the period of 1990 to 1994 [12]. Drugs in category 2 also earned quite a bit of
money too. Drugs categories 1 and 2, were able to exceed R&D investment threshold (indicated by the redline)
of that time, which was about $500 million [13]. Only those top 20% of drugs in categories 1 and 2 were able to
exceed that investment threshold. The rest eight categories, they all fail to exceed that threshold. It really means
that companies are particularly interested in developing those medications that are in categories 1 and 2 and in
fact, it has a special name, called a blockbuster drug [13].
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Lifetime Sales Compared to
Average R&D Costs

Even after approval, few medicines are a commercial success.

After-tax Average R&D Costs /
Drug
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New Rx Drugs Introduced Between 1990 and 1994, Grouped by
Tenths, by Lifetime Sales

Figure 5: Lifetime Sales vs. Average R&D Costs; Source: DiMasi, Vernon, Grabowski, 2007

Some of the other challenges that are involved in developing drugs have to do with the complexity of the
clinical trials that are necessary to gain approval for those drugs and here we have five different dimensions of
clinical trials that have changed over the years. The first one has to do with the number of unique procedures
that a volunteer must undergo to be in a clinical trial, from 1999 to 2005, the number of unique procedures
increased by 46% [14]. If we look at the total number of procedures that are required per protocol, a similar
pattern is observed where again the volunteer is being subject to undergo more procedures than they have been
in the past. Also, there is an increase in the workload of the clinical staff which helps to perform f these clinical
trials. The length of the clinical trials from 1999 to 2005 has almost doubled in terms of the number of days that
a patient would be in the trial [14]. Looking across 1999 to 2005, clinical trial enrollment rate has dropped by
21%, and burdensome commitments, procedures and in-flexibilities during trail are main reasons behind this
drop [14]. From 1999 to 2005, the retention rate has also declined dramatically in these clinical trials. Fig 6
summarizes some of the complexities observed in clinical trials over the years.

Clinical Trials are Becoming Increasingly
More Complex

During the last decade, clinical trial designs and procedures have become much more complex, demanding more staff time and effort,
and discouraging patient-enrollment and retention.

Unique procedures per trial protocol (median) 24 35 46%
Total procedures per trial protocol (median) 96 158 65%
Clinical-trial staff work burden (measured in work-effort units) 21 35 67%
Length of clinical trial (days) 460 780 70%
Clinical-trial-participant enrollmentrate 75% 59% -21%
Clinical-trial-participant retention rate 69% 48% -30%

Figure 6: Increasing Complexities in Clinical Trials; Source: Tufts, 2008

One of the reasons why innovation in the pharmaceutical industry is on a decline is the regulatory framework
imposed by FDA. As Abrams (2012) points out, FDA regulatory scientists have been reluctant to work together
with industry scientists with a view to promote innovation. The synergy is lacking because these two entities are
not working together to safeguard public health while at the same time promoting innovation in the industry
[15].Carpenter (2002) adds that the FDA has been criticized for being reluctant to approve some drugs while
being very quick to approve others. According to Carpenter (2002) the process of reviewing drug is akin to the
bureaucratic learning process.
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The FDA is to blame for shifting waiting costs on a case-specific basis. However, this tendency is
being influenced by firms, politicians, the media, and disease-specific organizations [2, 16, 17, &18].
Nevertheless, Carpenter (2012) also observes that, on average, FDA review times have been decreasing.The
FDA’s move towards the introduction of strict guidelines may have been greatly influenced by a trend in which
societal expectations point towards the need for a higher level of drug efficacy and safety. In the context of this
expectation and a downward trend in productivity, it is not surprising that the level of innovation in the
pharmaceutical industry has continued to decline. This view is shared by Woodcock (2012) who argues that the
introduction of the Critical Path Initiative has greatly contributed to this phenomenon. This is also ironic
because the intent of this initiative was to modernize drug development by incorporating advanced imaging
technologies and genomics into the process [20].Another major hurdle faced by new drug development is the
competition from generic and 505(b)(2) application holders. With the slowdown in new drug development, it is
very challenging for new drug manufacturers to maintain products lifecycle planning with constant pressure
from generic manufacturers. Another dimension relates to a rapid increase the number of generic entrants
especially in the case of drugs with larger sales and shorter periods of market exclusivity [20]. Moreover,
competition relates to a phenomenon in which “blockbuster” drugs whose annual sales exceed $1 billion
continue to experience a reduction in periods of market exclusivity [21]. According to Frank (2007), generic
drugs constitute 63 percent of all prescriptions for drugs in the US. These drugs pose a threat of competition
because they are sold at lower prices. By buying these drugs, consumers are able to save billions of dollars
annually [22]. This means that the pharmaceutical industry is going through a challenging time especially
considering that well-known drugs, including Fosamax (aledronate) and Imitrex (sumatriptan) lost their patent
protection between 2007 and 2010 [22].

1. MITIGATION OF CHALLENGES OF NEW DRUG DEVELOPMENT

Organizations carrying new drug development have to recognize the change in the current environment
and brace it with creating strategies which can counter challenges of modern times. A successful new drug
development company not only launches new drug products in the shortest time but requires minimal data to
support its approval from the agency.Today, new drug development more than ever requires creative regulatory
strategies in order to minimize data burden for approval and to maximize the lifecycle planning of the new drug.
Apart from defining data requirements for all phases of drug development, today regulatory strategies are
immensely important to secure data strategies which help distinguishing new drug from generic competition and
in some cases makes it very hard future generics copy the new drugs. Examples of such strategies include, 1.
securing distinct plasma pharmacokinetic profile, 2. evaluation of potential produrgs, polymorphs and salt forms
etc. of the active moiety, 3. distinct formulation or dosage form.One great thing that has happened in terms of
drug development is the passage of the Orphan Drug Products Act in 1983 [23] (Grabowski H. G., 2004). The
Act provided incentives to drug manufacturers to develop drugs for rare diseases. A disease is recognized to be
rare if fewer than 200,000 people in the United States have that disease. Without these incentives, companies
may be reluctant to develop such drugs because there is not going to be a very large market share, but with the
passage of this Orphan Drug Act, there were three incentives in particular that have helped to spur the
development of these types of drugs [19]. The initial example has to do with patent exclusivity to sell that type
of medication for use in that rare disease for the duration of seven years. There is also a special grant program
where companies can seek government funding for clinical trials. Finally, there are tax credits that the company
receives if they developed one of these products. This program has been immensely successful, prior to 1983,
there were only 10 orphan drugs brought to market, after 1983, there have been more than 250 orphan drugs
brought to market [21].

Another thing that has been approved to overcome some of the challenges of developing drugs is the
Prescription Drug User Fee Act of 1992. This particular act required pharmaceutical manufacturers to pay a fee
to the Food and Drug Administration in order to review its new drug application [24]. This user fee enables
FDA to hire trained professionals to review applications and have more resources at the disposal. With
additional resources and workforce, FDA is able to review the application more quickly, in a period of only 6 to
12 months [25].Finally, this is a very recent development which happened in year 2013, it is the idea of having
breakthrough therapies. This is essentially a new classification of drugs that are very beneficial because it really
reduces the amount of time that it takes to bring one of these new drugs to market. Clearly, this requires a lot of
close communication between FDA and the manufacturer to assure that the studies are designed well and that
the data indicate that in fact, the drug is safe and effective, but it really does shorten the time to approval. There
are three drugs now that have been granted breakthrough status by the FDA [26]. Two of those drugs were
approved this year for cystic fibrosis. There are several others that are waiting for this type of review, in fact,
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there are 18 new drugs currently that have been granted this breakthrough status and are going through the
Phase 1 process and will hopefully be approved for use in the United States very shortly [26].

IV. CONCLUSION

In conclusion, the rate at which new drugs are being developed is still regarded as the most critical
measure of innovation in the pharmaceutical industry. This explains why many researchers have decried the
slowdown of new drug approvals during the past three decades. During this time, competition from generic
drugs, high cost of new drug development, and obstacles posed by FDA regulations have been the biggest
challenges in efforts to increase the level of new drug development.One of the ways of overcoming these
challenges is for drug firms to bridge the existing gaps in the innovation processes. Partnerships in innovation
can also help boost productivity while reducing costs. Pharmaceutical companies should also look into ways of
diversifying their options as a way of building a balanced research portfolio that will ultimately lead to
persistent discovery of new drug molecules. Moreover, FDA scientists should work in cooperation with industry
researchers with a view to improve efficacy and enhance productivity in the industry. Finally, more mergers and
acquisitions involving biotechnology and pharmaceutical companies should be pursued. This will lead to long-
term benefits across business segments and value chain components. These efforts should be made in the
context of the contemporary trend in which biologic drugs are increasingly becoming dominant in the areas of
drug discovery and innovation.
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