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Background and Objectives: We assessed the role of salvage chemo-
therapy with topotecan and cisplatin in patients with platinum- and pacli-
taxel-resistant advanced and recurrent ovarian or primary peritoneal can-
cer, based on the reported in vivo and in vitro synergism between these
two drugs.

Methods: Twenty patients were entered in this phase Il trial from No-
vember 1997 to November 1998. They received cisplatin at 50 fhgfm

day 1 with topotecan at 0.6 mg#rfrom day 1 to 5 every 28 days. In 70%

of patients (14/20), this combination represented at least a third line of
therapy.

Results: A clinical response rate of 13.3% (two partial responses) was
obtained in the 15 patients with evaluable disease. Sixty percent of patients
(9/15) had stable disease and 26.7% (4/15) had progression. The median
progression-free interval and survival were 4 months and 7 months, re-
spectively. The 20 patients evaluable for toxicity received a mean of four
chemotherapy cycles. Dose reductions were required in 45% of patients
despite the administration of growth factors. The major dose-limiting tox-
icity was a 50% occurrence (10/20) of grade 4 thrombocytopenia and 30%
(6/20) grade 4 neutropenia. There was one septic death.
Conclusions:These data suggest that combination therapy with topotecan
and cisplatin has minimal activity in platinum- and paclitaxel-resistant
advanced and recurrent ovarian or primary peritoneal cancer at the doses

utilized in this trial.
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INTRODUCTION median survival of 35-38 months [2,3]. Unfortunately,

‘most patients will have recurrence, and an important

Ovarian cancer is the fifth most common cancer ig;oqnostic predictor is whether the recurrence is <6
women, and there are 25,400 new cases in the Unitefnihs (platinum-resistant) or >6 months (platinum-

States annually, with 14,500 deaths in 1998 [1]. Of theg@nsitive) from completion of chemotherapy. Patients
patients, 70% to 80% have advanced-stage disease al i platinum-resistant tumors have a response rate of

time of diagngsis, and optimal cytoreductive surgery fol:109% when retreated with platinum compounds [4]. The
lowed by platinum-based chemotherapy remains the ref-

erence standard of therapy. Patients with advanced ov*arc;rrespondence to: M. Steven Piver, MD, Department of Surgical
'_an c_ancer have a_ reSponse rate of _73%__77% followi cology, Roswell Park Cancer Instifute, Elm and Carlton Streets,
first-line therapy with paclitaxel and cisplatin with a mesBuffalo, NY 14263.

dian progression-free interval of 16—18 months and Ascepted 10 August 1999
© 1999 Wiley-Liss, Inc.



Topotecan-Cisplatin in Recurrent Ovarian Cancer 163

current alternatives include paclitaxel in both standatese drugs. Eligibility criteria required the patients to
and dose-intense schedules, topotecan, gemcitabinehéive a Gynecologic Oncology Group (GOG) perfor-
posomal doxorubicin, and oral etoposide [5-16]. Th@ance score ofs2, baseline leukocyte count >3000,
overall response rates remain low, 18%—-30%; and tpatelet count >100,000, serum creatinine <1.5 mg/dl,
choice of chemotherapy is often determined by factosgerum bilirubin <1.5 mg/dl, and liver function tests <3
such as ease of administration, toxicity profile, perfotimes the laboratory standard value. Patients were re-
mance status, and prior chemotherapy [5-16]. quired to have a life expectancy of at least 2 months and
Topotecan is a camptothecin derivative that acts Ioyp major medical problems that would preclude the use
binding to the topoisomerase | (topo-I)-DNA complexf these drugs. Informed consent was obtained after sat-
and prevents the religation of DNA during replicationisfactory understanding of the potential risk and benefits.
causing cell death [17]. Phase Il trials of topotecan at 1.5Patients received cisplatin at 50 mg/over 1 h after
mg/n? administered from day 1 to day 5 every 21 dayadequate hydration with normal saline on day 1, followed
in patients with recurrent ovarian cancer have demohy topotecan at 0.6 mg/over 30 min from day 1 to day
strated overall response rates from 13% to 27%, almdstevery 28 days. Granulocyte- or macrophage-stimu-
all being partial responses [6-9]. In the largest reportéating factors were initiated for grade 3 or 4 neutropenia.
phase Il study, Creemers et al. [7] had a response rateGffemotherapy was withheld for a white cell count
6% in 34 patients with platinum-refractory disease and3,000/mn% and for platelet count <100,000/nimand
18% in 28 patients with platinum-resistant disease wittounts were repeated biweekly until they met the criteria
no complete responses. However, eight of 30 patierfts the next course of chemotherapy. Toxicity was as-
(27%) with platinum-sensitive disease responded to tsessed using the GOG scoring system. Patients with per-
potecan, and there was one complete responder [7]. ®igtent grade 4 neutropenia or grade 4 thrombocytopenia
International Topotecan Study Group trial showed a rbad initial reduction in the dose of topotecan by incre-
sponse rate of 13% and 14% with topotecan after firsients of 20% and then in the dose of cisplatin by 20% if
and second failures of therapy, respectively, with paclecessary. Persistent grade 4 thrombocytopenia after
taxel and platinum [8]. Results were recently reportedbse reduction required a change in the topotecan sched-
[10,11] of a phase Ill randomized trial comparing topoudle, with reduction from 5 to 4 days of therapy. Complete
tecan at the above dose with paclitaxel at 175 niglhuer response was defined as total disappearance of all clini-
3 h every 21 days in 226 patients with recurrent ovariarally or radiologically measurable tumor with normaliza-
cancer and history of prior therapy with cisplatin. In théon of Ca-125 (<35) for at least 1 month. Partial re-
topotecan arm, the overall response rate was 21% (13@onse was defined as a 50% reduction in the sum of the
in platinum-resistant and 29% in platinum-sensitive tuwo perpendicular diameters of all measurable tumors for
mors), with a progression-free interval of 19 weeks. Tha least 1 month. Progression of disease was defined as
paclitaxel arm had a response rate of 14% (7% in plaippearance of new lesions or an increase of >50% in the
num-resistant and 20% in platinum-sensitive tumorsgum of two perpendicular diameters of any existing le-
with a median progression-free interval of 15 weeksion. The term “stable disease” was used for any re-
This difference was not statistically significant, but gradsponse that fell between progression and a partial re-
3/4 hematological toxicity was significantly greater irsponse. Data accrued from November 1997 to November
the topotecan arm. 1998 were used for analysis.
In vitro and in vivo studies have demonstrated syner-
gism between topotecan and cisplatin [18,19]. The sepa- RESULTS
rate mechanisms of action with different toxicities of Twenty patients, 17 with advanced and recurrent ovar-
these two drugs make this a promising combinatioran cancer and 3 with recurrent primary peritoneal can-
Phase | studies with topotecan and cisplatin in solid taer, who were platinum- and paclitaxel-resistant were
mors have prompted the establishment of this protocolénrolled in this phase Il trial. The mean age of patients
treat patients with recurrent ovarian and primary peritevas 60.2 years (range, 39-78) (Table I). For 14 patients
neal cancer with platinum- and paclitaxel-resistant di§70%), this combination of topotecan and cisplatin rep-
ease [20,21]. resented at least a third line of therapy. All 20 patients
had prior therapy with cisplatin and paclitaxel, and an-
MATERIALS AND METHODS other three patients had received single-agent topotecan
Twenty patients with advanced or recurrent ovarian at 1.2 mg/m from day 1 to day 5 every 28 days. One of
primary peritoneal cancer with platinum- and paclitaxethese three patients with prior exposure to topotecan had
resistant disease were eligible for this study. Both plati partial clinical response on this combination therapy
num- and paclitaxel-resistant disease were defined asaid the other two had stable disease. Eighteen of the 20
ther progression of disease while on therapy or recyratients had a papillary serous histology, and both re-
rence within 6 months of completion of therapy wittsponders belonged to this group.
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TABLE I. Patient Characteristics (n = 20): Topotecan—Cisplatin ~ TABLE Il. Clinical Response with Topotecan—Cisplatin (n = 15

in Recurrent Ovarian Cancer Evaluable Patients)
Characteristic No. of patierits Response No. of patients %
Mean age, years (range) 60.2 (39-78) Partial response 2 13.3
GOG performance status Stable disease 9 60
0 13 Progression 4 26.7
1 6
2 1
Cancer type TABLE IIl. Toxicity Data (n = 20): Topotecan—Cisplatin in
Epithelial ovarian 17 Recurrent Ovarian Cancer
Primary peritoneal 3
Original FIGO stage GOG grade
B 1 Toxicity 0 1 2 3 4
Ic 1
1A 1 Leukocytes 2 4 2 6 6
1]]=3 1 Erythrocytes 4 1 7 6 2
nc 14 Platelets 3 3 3 1 10
VB 2 Sensory neuropathy 17 1 1 1
Histopathology Nausea/vomiting 10 5 3 2
Papillary serous 18 .
Clear cell 1 GOG, Gynecologic Oncology Group.
Endometrioid 1
ge‘t?e”tlsu?e% ion (<1 15 40%, and four of these nine required an additional 20%
Liﬁ;‘;?cfégsthﬁ;g; (<1 cm) reduction in the dose of cisplatin. Eighteen of the
2nd 6 20 (90%) patients eventually required granulocyte-
3rd 6 stimulating factors during the course of this regimen.
4th 4 This chemotherapy was well tolerated, with two patients
ZEE i reporting grade 3 nausea and vomiting; there was just one

cycle delay in administration of this chemotherapy.
@UJnless specified otherwise. GOG, Gynecologic Oncology Group;
FIGO, International Federation of Gynecology and Obstetrics. DISCUSSION

Topotecan inhibits topo I-mediated DNA functions,

Fourteen of these 20 patients had undergone surgernespecially DNA repair. It stabilizes the cleavable com-
the 6 weeks prior to initiation of chemotherapy, and onlglex of topo I-DNA during the single-strand break that
in three patients was optimal cytoreduction (<1 cm) feallows for DNA uncoiling and increases its half life.
sible. Fifteen patients with measurable disease weBabsequently, these complexes interact with DNA repli-
evaluable for response and two had a partial resporeaion forks, causing irreversible double-stranded breaks
(13.3%, >1 to >3 months). Nine of 15 (60%) patients had the DNA and cell death [22]. This makes the combi-
stable disease and 4 of 15 (26.7%) had progressionnation of topotecan with other DNA-damaging agents,
disease (Table II). The median progression-free intenaich as alkylating agents and cisplatin, attractive. Prior
and survival were 4 months (range, 1 #8.5) and 7 exposure with cisplatin leads to formation of cisplatin-
months (range, 5 te=12.5), respectively. Eight of theseinduced DNA interstrand crosslinks, and its interaction
patients are still alive with disease. Of the three patientsth the topo I-DNA adducts leads to a greater interfer-
who had optimal cytoreduction and were treated with themnce in DNA repair.
combination chemotherapy, two are still alive. The me- In vitro and in vivo studies combining cisplatin have
dian progression-free interval was 5.5 months (ranggemonstrated synergistic antitumor activity in different
5-12) and overall survival was 9 months (range, 5 tuman cancer cell lines, and both drugs can be admin-
=12) in these patients. istered at or near their individual maximum tolerated

In total, 83 cycles of chemotherapy were administeretbses in tumor-bearing animals [18]. Recently, Ro-
to these 20 patients, with a mean of four cycles (rangmanelli et al. [19] demonstrated an additive effect when
1-8). Six patients received at least six cycles of chemoisplastin and topotecan were administered sequentially
therapy. Toxicity data were available for all 20 patientsnd a synergistic effect when administered simulta-
and the dose-limiting toxicities were 50% (10/20) gradeeously in an in vitro system using cisplatin-sensitive
4 thrombocytopenia and 30% (6/20) grade 4 neutropenfaROV-1 and cisplatin-resistant IGROV-1/Pt 0.5 ovari-
(Table 111). One of the patients with stable disease diegh cancer cell lines. They demonstrated this synergy in
with sepsis after her eighth course of chemotherapy. Nig&o using a simultaneous administration schedule in
patients required dose reductions in topotecan, three IBROV-1 tumor xenografts [19]. Phase | studies by Can-
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cer and Leukemia Group B (CALBG) in 37 patients witldisease and ultimately received much less than the rec-
advanced solid tumors recommend topotecan at 1 rfhg/ommended doses of the drugs may be a factor in the
from day 1 to day 5 following cisplatin at 50 mgfron  minimal response seen in this study.

day 1 without filgrastim every 21 days or topotecan at the In conclusion, combination chemotherapy with cis-
same dose with 75 mg/m2 of cisplatin on day 1 witplatin and topotecan has antitumor activity similar to that
filgrastim as the ideal doses for phase Il studies [21]. of single-agent topotecan in platinum- and paclitaxel-
that study, only 27% of all courses could be administeredsistant epithelial ovarian carcinoma at the expense of
at the planned 21-day interval, but all patients were raigher hematological toxicity.

treated by 28 days. Four of 28 (14%) assessable patients
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