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Letter to the Editor

PARP Inhibitors for Chemoprevention—Reply
Ciric To, Michael B. Sporn, and Karen T. Liby

We thank Brody and colleagues (1) for their thoughtful
letter that raised three major issues about PARP inhibitors
for chemoprevention: (i) long-term toxicity, (ii) secondary
tumors, and (iii) drug resistance. We appreciate their desire
to open a dialogue, as we agree that these important
challenges must be addressed.
Whether low doses of platinum-based compounds are
effective in our animal model will be tested. If low doses of
cytotoxic drugs delay tumor development, these drugs could
be considered for chemoprevention. However, because
chemotherapy drugs can harm healthy cells, the idea of
using them in patients without symptomatic cancer is likely
to generate significant resistance from the FDA and many
clinicians. Although PARP inhibitors also cause side effects,
they are generally less severe, and intermittent or combination therapies might alleviate this toxicity. Even though
PARP inhibitors were well tolerated in our model, toxicity
could develop over time so the effects of PARP inhibitors in
normal tissues will require careful monitoring in the clinic.
The possibility that PARP inhibitors could be protumorigenic when given to homologous recombination
(HR)-heterozygous genetic carriers is also a serious concern. Testing PARP inhibitors in a model with heterozygous BRCA1 mutations would be ideal, but these mice do
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not develop tumors. The incidence of mammary tumors
in mice with heterozygous BRCA1 and p53 mutations
occurs at such a low frequency that it is not feasible to use
these models for drug testing. Even in mice with BRCA1
deficiency and p53 heterozygosity, tumors do not develop
for 6 to 9 months. Additional studies testing the effects of
PARP inhibitors on chromosomal instability and homologous recombination in normal cells and in cells with
HR-heterozygosity should be done, using relevant drug
concentrations. As clinical testing of PARP inhibitors
proceeds, more information on PARP inhibitors and
secondary tumors will become available.
Finally, the development of drug resistance is a problem
with many drugs. Because of their limitations, no animal
model fully replicates a human disease. Even the best drugs
will only delay the development of tumors in models with
genetic abnormalities found in every mammary epithelial
cell. However, additional studies will test whether tumors
that develop following intermittent olaparib treatment are
still sensitive to the combination of a PARP inhibitor and
cisplatin.
Our article demonstrated the chemopreventive effects of
PARP inhibitors in BRCA1-deficient mice. Although valid
concerns have been raised about the potential clinical
translation of these studies, we hope that this work and
future studies will contribute to the development of effective approaches for preventing and treating cancer in
patients with BRCA1 mutations.
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