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ANNALS OF INNOVATION

THE TREATMENT

Why is it so difficult to develop drugs for cancer?

In the world of cancer research, there
is something called a Kaplan-Meier
curve, which tracks the health of patients
in the trial of an experimental drug. In
its simplest version, it consists of two
lines. The first follows the patients in
the “control arm,” the second the pa-
tients in the “treatment arm.” In most
cases, those two lines are virtually iden-
tical. That is the sad fact of cancer re-
search: nine times out of ten, there is no
difference in survival between those who
were given the new drug and those who
were not. But every now and again—at-
ter millions of dollars have been spent,
and tens of thousands of pages of data
collected, and patients followed, and
toxicological issues examined, and safety
issues resolved, and manufacturing pro-
cesses fine-tuned—the patients in the
treatment arm will live longer than the
patients in the control arm, and the two
lines on the Kaplan-Meier will start to
diverge.

Seven years ago, for example, a team
from Genentech presented the results of
a colorectal-cancer drug trial at the an-
nual meeting of the American Society of
Clinical Oncology—a conference at-
tended by virtually every major cancer
researcher in the world. The lead Ge-
nentech researcher took the audience
through one slide after another—c/ick,
click, click—laying out the design and
scope of the study, until he came to the
crucial moment: the Kaplan-Meier. At
that point, what he said became irrele-
vant. The members of the audience saw
daylight between the two lines, for a pa-
tient population in which that almost
never happened, and they leaped to their
feet and gave him an ovation. Every
drug researcher in the world dreams of
standing in front of thousands of people
at ASCO and clicking on a Kaplan-Meier
like that. “It is why we are in this busi-
ness,” Safi Bahcall says. Once he thought
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that this dream would come true for
him. It was in the late summer of 2006,
and is among the greatest moments of
his life.

Bahcall is the C.E.O. of Synta
Pharmaceuticals, a small biotechnol-
ogy company. It occupies a one-story
brick nineteen-seventies building out-
side Boston, just off Route 128, where
many of the region’s high-tech compa-
nies have congregated, and that sum-
mer Synta had two compounds in de-
velopment. One was a cancer drug
called elesclomol. The other was an
immune modulator called apilimod.
Experimental drugs must pass through
three phases of testing before they can
be considered for government ap-
proval. Phase 1 is a small trial to deter-
mine at what dose the drug can be
taken safely. Phase 2 is a larger trial
to figure out if it has therapeutic poten-
tial, and Phase 3 is a definitive trial to
see if it actually works, usually in com-
parison with standard treatments. Eles-
clomol had progressed to Phase 2 for
soft-tissue sarcomas and for lung can-
cer, and had come up short in both
cases. A Phase 2 trial for metastatic
melanoma—a deadly form of skin can-
cer—was also under way. But that was
a long shot: nothing ever worked well
for melanoma. In the previous thirty-
five years, there had been something
like seventy large-scale Phase 2 trials
for metastatic-melanoma drugs, and if
you plotted all the results on a single
Kaplan-Meier there wouldn’t be much
more than a razor’s edge of difference
between any two of the lines.

That left apilimod. In animal stud-
ies and early clinical trials for autoim-
mune disorders, it scemed promising.
But when Synta went to Phase 2 with
a trial for psoriasis, the results were un-
derwhelming. “It was ugly,” Bahcall
says. “We had lung cancer fail, sarcoma

next, and then psoriasis. We had one
more trial left, which was for Crohn’s
disease. I remember my biostats guy
coming into my office, saying, ‘T've got
some good news and some bad news.
The good news is that apilimod is safe.
We have the data. No toxicity. The bad
news is that it's not effective.’ It was
heartbreaking.”

Baheall is a boyish man in his carly
forties, with a round face and dark, curly
hair. He was sitting at the dining-room
table in his spﬂrsely furnished apart-
ment in Manhattan, overlooking the
Hudson River. Behind him, a bicycle
was leaning against a bare wall, giving
the room a post-college feel. Both his
parents were astrophysicists, and he,
too, was trained as a physicist, before
leaving academia for the business world.
He grew up in the realm of the abstract
and the theoretical—with theorems and
calculations and precise measurements.
But drug development was different,
and when he spoke about the failure of
apilimod there was a slight catch in his
voice.

Bahcall started to talk about one of
the first patients ever treated with eles-
clomol: a twenty-four-year-old African-
American man, He'd had Kaposi's sar-
coma; tumors covered his lower torso.
He'd been at Beth Isracl Deaconess
Medical Center, in Boston, and Bahcall
had flown up to see him. On a Monday
in January of 2003, Bahcall sat by his
bed and they talked. The patient was
just out of college. He had an L.V, in his
arm. You went to the hospital and you
sat next to some kid whose only wish
was not to die, and it was impossible not
to get emotionally involved. In physics,
failure was disappointing. In drug de-
velopment, failure was heartbreaking.
Elesclomol wasn't much help against
Kaposi's sarcoma. And now apilimod
didn't work for Crohn’s. “I mean, we'd

Mass screening isn't as elegant as rational drug design, but it provides the chance of a completely unexpected discovery.
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