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define the role of these drugs in patients 
with breast cancer and to some extent with 
ovarian cancer,” says Eric P. Winer, chief of 
the division of women’s cancers at the Dana-
Farber Cancer Institute in Boston.

BiPar has conducted trials of BSI-201 
alone in breast, ovarian, uterine and brain 
tumors and in combination with chemother-
apy, with no significant toxicities attributable 
to the drug. In July, the company initiated a 
phase 3 combination study with Gemzar and 
Paraplatin in women with metastatic triple-
negative breast cancer. It is not clear if BSI-
201 will work on its own. “We don’t know. It’s 
possible that in order for it to be useful you’ll 
need a cancer that is genomically unstable, 
like [BRCA1/2 or] triple-negative breast 
cancer,” says Winer. AstraZeneca’s olaparib 
isn’t being tested in TNBC but in people with 
inherited BRCA mutations. Given by itself, 
olaparib does seem to reduce tumor size.

In any case, the recent clinical results have 
created a buzz among researchers and com-
panies alike. “I think this gave everybody a 
lot of hope. It’s suddenly very clear how you 
clinically validate the activity of PARP inhib-
itors. The challenge now is looking across the 
heterogeneous oncology market and finding 
sweet spots for individual PARP inhibitors” 
with unique structural and pharmacologi-
cal properties, says William McVicar, chief 
scientific officer of Inotek, which is currently 
developing PARP inhibitors for cancer and 
ophthalmology indications.

The clinical results have also roused the 
US Food and Drug Administration’s interest, 
which has responded by establishing a path 
to enable women with TNBC to gain access to 
phase 3 clinical trials. “It’s rare and rewarding 
[for FDA to take such steps],” says Michael 
Kranda, CEO of pain-focused Anesiva based 
in a S. San Francisco, California, who is a 
consultant to Seattle-based Vulcan Capital, 
which was an early investor in BiPar.

breast cancer type 2 susceptibility protein 
(BRCA2), which are normally involved in 
homologous recombination repair of dou-
ble-stranded DNA breaks, are particularly 
sensitive to PARP inhibitors. Also in a mouse 
model of BRCA1-deficient mammary cancer, 
the PARP1 inhibitors AZD2281, originally 
developed by Kudos, stopped tumor growth 
and increased survival (Proc. Natl. Acad. Sci. 
44, 17079–17084, 2008). As ovarian cancers 
and TNBC are both often characterized by 
mutations in BRCA genes, this work raised 
expectations that PARP inhibitors could 
tackle these difficult-to-treat cancers.

“It’s clear that [TNBC tumors] accumu-
late much more genetic damage than other 
subtypes of breast cancer,” says Dirk Iglehart, 
professor of surgery and cell biology at 
Harvard Medical School. “If you’re triple 
negative, as of now you’ve got nothing. The 
overarching importance of all this may be 
that the relevant target for triple-negative 
breast cancer is DNA repair,” says Iglehart. 
Other tumor types, including sporadic ovar-
ian cancer and sporadic basal cell–like breast 
cancer, also resemble TNBC tumors, making 
them potential candidates for PARP1 inhibi-
tors alone or in combination, he adds.

Indeed, it now looks likely that PARP 
inhibitors could also work as single agents, 
an approach underpinned by a concept 
known as ‘synthetic lethality’. The idea is 
that whereas loss of function of either one 
of two proteins can be tolerated by a cell, 
loss of both is lethal. So normal cells survive 
PARP inhibition because a fully functional 
BRCA pathway can compensate at the drug 
concentrations used, whereas BRCA-mutant 
cancerous cells (which already have a defec-
tive homologous recombination pathway) 
are more vulnerable to PARP inhibitors, 
the presence of which results in synthetic 
lethality and death. “The trials haven’t been 
definitive, but they’re beginning to better 

Table 1  Selected PARP-1 inhibitors in development
Company Drug indication Status

Sanofi-Aventis BSI-201 Breast cancer Phase 3

Brain cancer (malignant glioma); uterine  
(endometrial) cancer; ovarian cancer

Phase 2

Pfizer AG-14699 Solid tumors Phase 2

N-Gene Research and 
Development (New York)

BGP-15 Diabetes mellitus type II Phase 2

Inotek Pharmaceuticals INO-1001 Cardiovascular events Phase 2

Melanoma Phase 1

Brain cancer (malignant glioma and  
glioblastoma multiforme); aortic aneurysm 

Phase 1/2

Merck MK-4827 Ovarian cancer Phase 1

AstraZeneca Olaparib (AZD2281) Breast cancer Phase 2

Ovarian cancer Phase 1

VC firms push for REMS
Financial backers have started to demand post-
marketing control plans from companies seeking 
funding. Risk Evaluation and Mitigation Strategy 
(REMS) planning has become an increasingly 
important consideration for venture capital (VC) 
firms, 18 months after its introduction by the 
Food and Drug Administration Amendments 
Act (FDAAA) of 2007. The FDA can require 
manufacturers to submit a REMS—a plan to 
manage known or potential risks associated 
with a drug or biological product—when a 
drug first comes on the market, or later. From 
an investor’s perspective REMS can expedite 
approval and extend a product’s market 
exclusivity, and Gary Patou of MPM Capital in 
San Francisco, has identified it as one of the 
standard requirements his firm expects from 
applicants. Steven Burrill of investment bank 
Burrill & Company in San Francisco, agrees. 
“We make sure REMS are a part of the decision 
because getting into the market and getting 
paid are important.” But Burrill does not believe 
REMS are prompting companies to think about 
regulatory approval any earlier in development—
companies have always been expected to do 
this. Burrill believes comparative effectiveness 
studies—in which one drug is pitted against 
another—will be a major consideration for 
investors because it is a significant concern with 
lawmakers at the moment. Nazlie Latefi

Alnylam casts IP into pool
Alnylam is the first company to join 
GlaxoSmithKline’s (GSK) tropical disease 
patent pool. The Cambridge, Massachusetts–
based biotech will donate 1,500 issued or 
pending patents on RNA interference to the 
pool, which already contains 800 patents 
from London-based GSK. The objective of the 
program, established by GSK in March 2009, 
is to provide access to intellectual property 
(IP) and technological know-how to researchers 
developing therapies for neglected tropical 
diseases in the world’s 49 least-developed 
countries. IP assets in the pool will be available 
on a royalty-free, nonprofit basis as long as the 
resulting therapies are offered to the targeted 
regions, and as long as these regions continue 
to meet the criteria of need as established by 
the World Health Organization. Malaria, dengue 
fever, tuberculosis and blinding trachoma are 
examples of the 16 tropical diseases selected 
by the project. The least developed countries 
are in Africa, Asia, Oceania and the Americas. 
The tropical disease pool is an opportunity for 
companies to engage in social responsibility, 
at little cost, as the targeted regions do not 
represent a conventionally viable drug market. 
“There’s definitely PR and practical benefits 
to be gained...it’s a win-win for both the 
companies and the patients,” says analyst 
Simos Simeonidis, of Rodman & Renshaw in 
New York. John Maraganore, CEO of Alnylam 
says, “I hope this [effort] can be catalytic 
across the industry, as a way of fostering the 
needs of industry to the needs of the third 
world.” Catherine Shaffer
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