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Cyclophosphamide in Ovarian Cancer Subtypes: Time for a Comeback

Sir,

Paclitaxel replaced cyclophosphamide (CTX) as the
standard partner to a platin in advanced ovarian cancer,
based on controversial trials. However, with the present
knowledge of molecular heterogeneity of ovarian cancer,
and the known sensitivity of BRCA mutated/homologous
recombination (HR) deficient subtypes to alkylating
agents, it is proposed that CTX should be considered for
reintroduction in this subgroup.

Standard first-line treatment of ovarian cancer is a
combination of paclitaxel with either carboplatin or
cisplatin, introduced in the 1990s after two trials showed

the superiority of this regiment over the previous standard
of CTX with cisplatin. The Gynecology Oncology Group
trial (GOG-111) showed that the paclitaxel arm had
improved progression-free survival and overall survival by
5 and 14 months, respectively.'"! The European Canadian
Intergroup trial (OV10) showed a similar improvement of
4 and 10 months.”’ However, the larger (n = 2074) trial,
the ICON3 comparing paclitaxel against two nontaxane
arms (either single agent carboplatin or combination
CTX, doxorubicin, and cisplatin) was negative.’) Despite
controversies including concerns about a suboptimal
control arm, CTX was consigned to the dustbin of
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chemotherapy history; a recent meta-analysist® ignored
most of these trials.

However, with increasing knowledge of molecular
heterogeneity of ovarian cancer, there appears to be a
role for CTX. At least, 15% of high grade serous ovarian
cancer occur in women with germline BRCA 1/2 mutation,
and another, 35% may have acquired defects in the
HR pathway.[! These tumors are well known for being
sensitive to poly (ADP-ribose) polymerase inhibitors, and
also sensitive to DNA damaging agents such as cisplatin
and alkylating agents such as CTX.[" Conversely, cell
lines displaying “BRCAness” appear to be resistant to
microtubule poisons such as taxanes.®

While data from cell lines and animal models are
encouraging, clinical data supporting a role for CTX in
HR deficient ovarian cancer is limited. A case report!”
documents a patient with BRCA2 mutation treated with oral
melphalan for a year in 1985 and was apparently cured (No
evidence of disease 26 years later). A phase II randomized
trial' with metronomic oral CTX alone or in combination
with veliparib (a PARP inhibitor) in a heterogeneous
cohort (31 of 72 evaluable patients were BRCA mutants)
showed significant responses to CTX. Of the 7 patients
who responded (including one complete response), four
were BRCA mutants; the addition of veliparib did not
improve responses in this trial. In sharp contrast to the
inability of a PARP inhibitor to add to the efficacy of CTX,
addition of olaparib to paclitaxel and carboplatin (i.e., an
alkylating agent free combination) improved progression
free survival in another trial.l'!

Alkylating agents are a part of contemporary combination
therapy regimens in breast cancer, and HR deficient breast
cancers will continue to benefit. However, the replacement of
CTX with paclitaxel in ovarian cancer would have deprived
a significant percentage of these patients of such benefit.

In summary, sensitivity to alkylating agents in HR
deficient (including BRCA mutated) ovarian cancers is
a low hanging fruit that should be exploited. It is time to
design a trial to reevaluate the role of CTX in HR deficient
ovarian cancer.
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