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question clouding the oncology uni-
verse: Where is the next great cancer 
drug coming from?

Of course, no one can predict what 
innovative idea will yield cancer-fight-
ing agents. But the problem with drug 
development isn’t just about find-
ing the right idea; it’s about creating 
the environment in which that idea 
can flourish. Today, slowly but surely, 
all aspects of that environment—
academia, industry, government, 
venture capitalists, and nonprofits—
are making changes to ensure a bright 
future for cancer drug development. 
Whether these efforts will succeed 
depends on the level of willingness to 
work together, take risks, and be hon-
est about what success really means. 

According to IMS Health, global 
sales of cancer drugs are expected 

to grow at an annual rate of 12% 
to 15% in the coming years putting 
annual earnings at $75 to $80 billion 
by 2012. At nearly double the growth 
rate of the global pharmaceutical mar-
ket, oncology sounds like a good place 
to be. And yet, frustrations abound. 
Although significant strides have been 
made in the years since Gleevec® [ima-
tinib mesylate; Novartis], treatment 
advances have been largely incre-
mental. The excitement surrounding 
rational drug development is close to 
being shelved alongside the hundreds 
of compounds it spurred. Pipelines 
are depleted and the number of FDA 
approvals is waning. Despite IMS’s 
sunny economic forecast, there is a 

Dissatisfaction From All Sides
Probably the most notorious gripe 

about cancer drug development is 
that it takes too much time and costs 
too much money. The standard drug 
development timeline is 12 years to 
15 years with a price tag hovering 
anywhere between $500 million and 
over $2 billion (see Fig. 1, page 20).

But these aren’t the only problems. 
At the top of many complaint lists is 
the extremely incremental gain in 
survival that many of these incred-
ibly costly drugs yield. As just one of 
many recent examples, a study pub-
lished in the New England Journal of 
Medicine (2008;359[4]:378-390) found 
that liver cancer patients treated with 
Nexavar® [sorafenib; Bayer] experi-

Shrinking pipelines and incremental gains are leading to a pessimistic view of the future of cancer drug development.  
However, shifts in policy and attitude among industry, academia, government, and investors are conspiring to change that. 
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That conservative attitude is perva-
sive throughout the oncology world. 
For example, there is the unwilling-
ness to fund young investigators with 
risky ideas. At the National Cancer 
Institute (NCI), the average age of 
first-time grant recipients is in the 
early 40s, and for the past three fiscal 
years, less than $100,000 was given to 
first-time investigators. Similarly, the 
Eastern Cooperative Oncology Group 
(ECOG) has a Young Investigator’s 
Award for which the cut-off age is 
46 years old. “The breakthroughs 
come from people in their 30s,” says 
Rachleff. “Funding organizations 
don’t want to take that risk.” 

As Estey sees it, part of the problem 
with federal grant funding is that the 
process has become too inbred, with 

enced an extension in survival from 6 
months to 10 months. “It is progress. 
Four months are very useful,” says 
Elihu Estey, Professor of Medicine at 
the University of Washington, “[but] 
it’s crazy to pretend that this is hugely 
successful.” 

Andy Rachleff, a retired venture 
capitalist who funds grants for young 
oncology researchers, agrees. As he 
sees it, these incremental gains result 
from a too-conservative approach to 
drug development. “If you take very 
little risk, you get very little return,” 
says Rachleff, “which is why almost 
all cancer research is incrementalism, 
making you live two or three days lon-
ger, which to me is a complete waste 
of time.” 

the same individuals populating the 
study sections session after session 
without frequent rotation. “People 
tend to get ossified and think that 
theirs is the only way of doing things,” 
says Estey. “That’s very dangerous. It 
makes it more difficult for people to 
accept new things.” 

Regardless of whether the NCI 
study sections have become old boys’ 
clubs, another major problem looms 
in its air: not enough money. Federal 
funding for the NCI has remained 
flat for the past 5 years—that is, not 
keeping pace with inflation—and the 
budget has enough money to fund just 
10% to 12% of the grant applications 
received. As a consequence, grants 
tend to go to senior investigators 
whose research offers a near-guaran-

>>cont. on pg 20 
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slowed research efforts. For example, 
in Fiscal Year 2007, ECOG received 
just over $18 million—less than its 
FY2005 and FY2006 budgets. The 
picture is the same across nearly all 
of the cooperative groups. “They are 
terribly underfunded, and as a con-
sequence...companies are not coming 
to the cooperative groups as much as 
they could,” says Goldberg. 

Lack of funding coupled with exces-
sive red tape makes the process for 
drug development take far too long. 
In fact, a recent study in Clinical 
Cancer Research (2008;14[11]:3427-
3433) found that the steps required to 
initiate a clinical trial may take more 
time than the actual completion of 
the trial.

tee of success, and young scientists are 
reluctant to enter the field of medical 
research. “I think in a time of scarcity 

there is a tendency 
to make surer 
bets,” says Richard 
Goldberg, Chief 
of Hematology-
Oncology at the 
University of 
North Carolina. 
“That may per-
haps discriminate 
against work that 
is really maverick 
in its approach.”

In addition to the conservative 
grant-giving dictated by budget 
constraints, tightening the belt on 
cooperative group funding has also 

Breaking From the Past to Forge  
the Future

The NCI is promoting several ini-
tiatives to improve partnership with 
the private sector and enhance drug 
development efforts overall. One 
of the most important of these is 
the Phase 0 clinical trial. These pre-
Phase 1 studies aim to maximize the 
amount of information gained over a 
brief period of time and from a small 
patient population. A reduced dose 
and limited exposure means that 
toxicology evaluations are more lim-
ited in Phase 0 studies. Rather these 
studies are proof-of-principle evalu-
ations, enabling rapid refinement of 
the treatment model before moving to 
a broader Phase 1/2 study, which then 
has a higher likelihood of success.

Abbott’s ABT-888, which inhib-
its poly(ADP-ribose) polymerase 
(PARP)-1 and -2 enzymes in the 
DNA repair pathway, was the first 
agent to be studied in a Phase 0 trial. 
Administered to 10 patients over 
4 months, the evaluation provided 
enough information to determine 
that the dose level was effective and 
that PARP was in fact inhibited. The 
first patient was treated June 2006, 
and the first Phase 1 combination 
trial began in June 2007. In other 
words, this agent proceeded in one 
year through a process that normally 
takes an average of 900 days. 

The NCI is also trying to speed the 
passage of promising agents from aca-
demic centers to industry. Through 
its Rapid Access to Intervention 
Development (RAID) program, aca-

Richard Goldberg, 
MD, Chief of  
Hematology-Oncology, 
University of  
North Carolina

Figure 1. Standard Drug Development Timeline. Source: James Doroshow, MD, National Cancer Institute
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seemed to have. After retiring from 
Benchmark Capital (he still serves on 
several boards but is not making new 
investments), he was determined to 
try a better way. “I stated a hypothe-
sis: That it is young people who [are] 
likely to get breakthroughs in the bio-
medical world,” he says. 
Experts in the field 
confirmed his 
assertion, even 
noting that the 
vast majority 
of Nobel lau-
reates were in 
their 30s when 
they initially 
conceived of their 
Prize-winning idea. 

Rachleff decided to apply a venture 
capitalist mindset to his philanthropic 
pursuits. In partnership with the 
Damon Runyon Foundation, a non-
profit grant organization, a selection 
committee of 13 experts across sev-
eral domains was assembled, with the 
requirement that all members had to 
have had a breakthrough at a young 
age. Damon Runyon received over 
400 grant applications in less than 3 
months. 

Three researchers have been 
awarded $450,000 for 3 years, each 
of whom is pursuing work that might 
not ever be funded by the NCI. Two of 
the recipients are Sarkis Mazmanian, 
a 35-year-old Assistant Professor at 
the California Institute of Technology, 
who is researching healthy intestinal 
bacteria for its potential application to 
colorectal cancer therapy; and David 

demics and small businesses can gain 
access to the NCI’s research resources. 
These resources include, for example, 
the formulation or acquisition of bulk 
drug or biologics, animal model test-
ing, and pharmacology and toxicology 
studies. As of September 2007, 28 
RAID-processed agents had obtained 
licenses. 

Top officials at the NCI are also 
working to formulate clinical trial 
agreements that could help grease the 
wheels of combination studies with 
investigational agents from different 
companies. There is also a plan to cre-
ate a series of standardized clinical 
trial agreement clauses to be adopted 
by cancer centers and private compa-
nies entering into partnerships. 

Ideally, all of these efforts should 
amount to a shortened timeline and 
a smaller bill. As the NCI envisions 
it, an agent that demonstrates pre-
clinical efficacy in 2008 should enter 
first-in-human clinical trials by 2011 
and early combination studies by 
2012. A prospective, biomarker valida-
tion clinical trial should be conducted 
in 2013, and the final step—FDA 
review—should be initiated in 2014. 
End to end, approximately a 7-year 
development process.

With regard to the overly conserva-
tive grant funding that tends to ignore 
youth and innovation, Andy Rachleff’s 
approach should prove informative. 
Rachleff and his wife have funded 
quite a bit of cancer research over the 
years, but found themselves frustrated 
by the lack of impact their support 

Kirsh, 37, of Duke University, who is 
developing a device that will enable 
surgeons to locate any remaining 
tumor cells following resection. 

Rachleff emphasizes that he is not 
focused on developing drugs for drug 

companies, but rather on inno-
vative research that 

may or may not 
succeed. “If only 

1 out of 20 
[people] that 
we fund suc-
ceeds, we will 

view this as an 
enormous suc-

cess,” says Rachleff. 
“You’re not going to get 

a breakthrough unless you are will-
ing to have a lot of failures. That’s the 
venture capitalist mentality.” 

Is the Course Changing for Venture 
Capitalists?

Interestingly, while many fac-
tors point to the need for industry 

and government 
to incorporate 
the venture capi-
tal mentality into 
their processes, 
the venture capi-
talists themselves 
appear to be veer-
ing in the opposite 
direction. As Jens 
Eckstein, a general 

partner at the investment firm TVM 
Capital explains, venture capitalists 
are beginning to be more cautious 
about oncology. “To my mind, there is 

>>cont. on pg 22 

“You’re not going 
to get a breakthrough 

unless you are willing to  
have a lot of failures...”

Jens Eckstein,  
General Partner, 
TVM Capital
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Knowing in advance that a patient 
population exists that will almost cer-
tainly respond to a new drug vastly 
improves the chances of success. In 
fact, Eckstein notes that he would be 
very hesitant to invest in a new oncol-
ogy product for which the specific 
patient population—that is, for which 
a biomarker or genetic mutation asso-
ciated with response and prolonged 
survival—has not been identified. 

Eckstein also champions the sup-
port of innovative ideas. “There is 
always some hot area where people try 
to jump on the bandwagon,” he says. 
“Venture capitalists are usually more 
successful if no one else is around.” 
He also expresses exasperation with 
the incremental gains in survival that 

some of the latest drugs have 
yielded. As he sees it, 

the willingness 
to pay so much 

money for just 
a few months 
of life is wan-

ing. “If I were 
[making] an 

oncology invest-
ment, I would have 

to be convinced that [the 
agent] can extend life for more 

than 2 months,” he says. 

New Directions for Businesses
How do all of these shifting view-

points impact oncology businesses, 
and how is industry adapting to the 
future of cancer drug development? 
On the one hand, academic research-
ers are becoming more convinced 

too much money going into oncology,” 
says Eckstein. 

As he sees it, the hype surrounding 
cancer research generates an out-
of-proportion interest in oncology 
companies among investors. “Because 
of public awareness, oncology compa-
nies are somewhat overvalued,” says 
Eckstein, whose company’s profile is 
about 20% oncology products. As he 
notes, investor interest in start-up 
companies and fledgling compounds 
leads to premature results that repeat-
edly raise false hopes, especially since 
the true value of a new agent cannot 
be determined until the final stages 
of clinical study. 

Also, the ease with which capital 
can be raised in oncology, particularly 
in hot areas, leads to a pro-
fusion of “me-too” 
products. Eckstein 
cites the more 
than 300 anti-
a n g i o g e n i c  
p r o g r a m s 
currently in 
progress. “This 
is a huge num-
ber, and a lot are 
not pursuing new con-
cepts, [only] different shades of gray,” 
says Eckstein, who questions the sen-
sibility of so many similar programs 
when money is scarce, as are patients 
available for trial recruitment. 

Eckstein is applying recent research 
advances to his investment decisions. 
“I think one of the promising areas in 
oncology is programs [that] have the 
benefit of a good biomarker,” he says. 

of the need to work with indus-
try. As Dr. Frank Haluska, former 
Clinical Director of the Tufts New 
England Medical Center, and now Vice 
President of Clinical Research at Ariad 
Pharmaceuticals explains, academics 
are increasingly frustrated with the 
lack of focus they can have on drug 
development. “If you’re an academic, 
you have multiple responsibilities—
patient care, teaching, basic research, 
clinical research, administration,” he 
says.  All of these demands compete 
with the concentration and emphasis 
required to successfully develop a new 
drug. Conducting a single-center study 
is demanding enough; and Haluska 
notes that organizing a cooperative 
group study is virtually impossible 
to do without industry support. “As a 
consequence, on the academic side, if 
you have a hot idea, you’re at a huge 
disadvantage,” says Haluska, whose 
research interests are focused on the 
potential of rational drug develop-
ment. “The flip side is that this is very 
satisfying on the industry side.” 

The recognition of industry’s essen-
tial role in drug development means 
that academics, and, as noted ear-
lier, the NCI, are increasingly willing 
to partner with private companies. 
“There are only so many sources of 
dollars, and one of the sources is 
industry,” says Richard Goldberg. 
At the same time, oncology com-
panies need the “integrity that the 
dispassionate viewpoints of the coop-
erative groups bring,” he says, adding, 
“I think you end up having to have a 
partnership.” 

“I think one of  
the promising areas in 

oncology is programs [that]  
have the benefit of a  
good biomarker...” 
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So Where is the Next Great Cancer Drug 
Coming From?

If private-public partnerships are to 
form the basis of future cancer drug 
development, one of the most signif-
icant changes 
that needs to 
happen is the 
public’s percep-
tion of such 
re lat ionships. 
Haluska notes 
that the media 
tend to skewer 
academic inves-
tigators who 
receive indus-
try support 
due to the conflict of interest that is 
assumed to be inherent in that rela-
tionship. “In most instances, there 
is an enormous synergy to be real-
ized from this collaboration,” he says. 
According to Haluska, educating the 
public about the potential benefits of 
private companies and public institu-
tions working together to develop new 
cancer drugs should be a top priority 
of both of these entities. 

And there is another equally daunt-
ing shift that needs to happen. As 
Estey explains, all of the players in the 
drug development equation need to be 
willing to risk the embarrassment and 
criticism that accompany trial and 
error. As he sees it, the unwillingness 
to take a chance on a new approach 
results from the fear of investor drop-
out and public criticism. “The FDA 
would rather have people die of leu-
kemia than toxicity,” says Estey. “If 
they die of leukemia, no one says any-

Competing interests remain a chal-
lenge. Industry is focused on eventual 
product development, whereas investi-
gators may not pay as much attention 
to that issue. The solution appears to 
lie in compromise. “When industry 
comes to the NCI, they end up having 
to yield some amount of control on 
the timeline and conduct [of a clini-
cal trial],” says Goldberg, “[but] if we 
could move as quickly as industry in 
the cooperative groups, that would be 
better for all of us.” 

Private companies also need to 
contend with the direction in which 
cancer research is leading the mar-
ket. The increasingly specific disease 
classifications are making it diffi-
cult for pharmaceutical companies to 
find a large enough market for even-
tual sales. This shift, says Haluska, 
“is going to make drug development 
harder for all of us.”

The only solution may be to embrace 
the change. Goldberg cites the new 
finding of the association between 
K-ras mutations among colorectal can-
cer patients and sensitivity to EGFR 
inhibitors like Erbitux® [cetuximab; 
ImClone/Bristol-Myers Squibb] and 
Vectibix® [panitumumab; Amgen]. 
According to Goldberg, analysts from 
Wall Street called one company to ask 
how they would fight this finding and 
the company said, “We won’t fight it, 
we will embrace it, because we think 
it’s the right way to manage our drug, 
even if it reduces the use of it.” 

thing. If they die of toxicity, there is 
an investigation.” 

That attitude, which is not unique 
to the FDA, means that truly experi-
mental therapies rarely see the light 

of day. Yet 
some of the 
most success-
ful drugs, such 
as Fludara® 
[f lud a rabine; 
Bayer], ATRA, 
and arsenic 
trioxide for 
various types 
of leukemia, 
would never 
have made it 

through today’s strict drug develop-
ment model. 

Rather than fixating on the bench-
to-bedside paradigm, Estey calls for a 
return to bedside-to-bench explora-
tions. “We understand much less than 
we would like to believe,” says Estey. 
“Maybe bizarre ways to do things 
should be tried.” 

Clearly, there is no crystal test tube 
ready to reveal a future cure for can-
cer. But one thing is clear: Finding the 
next great cancer drug isn’t just about 
carefully identifying the correct 
molecular structure. It’s also about 
the willingness to take risks, collabo-
rate, and trust that the attempts that 
don’t work are not failures, but rather 
a necessary part of the process. “We 
all want to make things better for 
patients,” says Goldberg. “The faster 
we can do it, using resources on both 
sides of the public-private equation, 
the better.”  JW

“We won’t fight it, we will 
embrace it, because we 
think it’s the right way to 

manage our drug even if it 
reduces the use of it.”


