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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 II trial from No-
vember 1997 to November 1998. They received cisplatin at 50 mg/m2 on
day 1 with topotecan at 0.6 mg/m2 from 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

Ovarian cancer is the fifth most common cancer in
women, and there are 25,400 new cases in the United
States annually, with 14,500 deaths in 1998 [1]. Of these
patients, 70% to 80% have advanced-stage disease at the
time of diagnosis, and optimal cytoreductive surgery fol-
lowed by platinum-based chemotherapy remains the ref-
erence standard of therapy. Patients with advanced ovar-
ian cancer have a response rate of 73%–77% following
first-line therapy with paclitaxel and cisplatin with a me-
dian progression-free interval of 16–18 months and a

median survival of 35–38 months [2,3]. Unfortunately,
most patients will have recurrence, and an important
prognostic predictor is whether the recurrence is <6
months (platinum-resistant) or >6 months (platinum-
sensitive) from completion of chemotherapy. Patients
with platinum-resistant tumors have a response rate of
<10% when retreated with platinum compounds [4]. The
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current alternatives include paclitaxel in both standard
and dose-intense schedules, topotecan, gemcitabine, li-
posomal doxorubicin, and oral etoposide [5–16]. The
overall response rates remain low, 18%–30%; and the
choice of chemotherapy is often determined by factors
such as ease of administration, toxicity profile, perfor-
mance status, and prior chemotherapy [5–16].

Topotecan is a camptothecin derivative that acts by
binding to the topoisomerase I (topo-I)–DNA complex
and prevents the religation of DNA during replication,
causing cell death [17]. Phase II trials of topotecan at 1.5
mg/m2 administered from day 1 to day 5 every 21 days
in patients with recurrent ovarian cancer have demon-
strated overall response rates from 13% to 27%, almost
all being partial responses [6–9]. In the largest reported
phase II study, Creemers et al. [7] had a response rate of
6% in 34 patients with platinum-refractory disease and
18% in 28 patients with platinum-resistant disease with
no complete responses. However, eight of 30 patients
(27%) with platinum-sensitive disease responded to to-
potecan, and there was one complete responder [7]. The
International Topotecan Study Group trial showed a re-
sponse rate of 13% and 14% with topotecan after first
and second failures of therapy, respectively, with pacli-
taxel and platinum [8]. Results were recently reported
[10,11] of a phase III randomized trial comparing topo-
tecan at the above dose with paclitaxel at 175 mg/m2 over
3 h every 21 days in 226 patients with recurrent ovarian
cancer and history of prior therapy with cisplatin. In the
topotecan arm, the overall response rate was 21% (13%
in platinum-resistant and 29% in platinum-sensitive tu-
mors), with a progression-free interval of 19 weeks. The
paclitaxel arm had a response rate of 14% (7% in plati-
num-resistant and 20% in platinum-sensitive tumors),
with a median progression-free interval of 15 weeks.
This difference was not statistically significant, but grade
3/4 hematological toxicity was significantly greater in
the topotecan arm.

In vitro and in vivo studies have demonstrated syner-
gism between topotecan and cisplatin [18,19]. The sepa-
rate mechanisms of action with different toxicities of
these two drugs make this a promising combination.
Phase I studies with topotecan and cisplatin in solid tu-
mors have prompted the establishment of this protocol to
treat patients with recurrent ovarian and primary perito-
neal cancer with platinum- and paclitaxel-resistant dis-
ease [20,21].

MATERIALS AND METHODS

Twenty patients with advanced or recurrent ovarian or
primary peritoneal cancer with platinum- and paclitaxel-
resistant disease were eligible for this study. Both plati-
num- and paclitaxel-resistant disease were defined as ei-
ther progression of disease while on therapy or recur-
rence within 6 months of completion of therapy with

these drugs. Eligibility criteria required the patients to
have a Gynecologic Oncology Group (GOG) perfor-
mance score of#2, baseline leukocyte count >3000,
platelet count >100,000, serum creatinine <1.5 mg/dl,
serum bilirubin <1.5 mg/dl, and liver function tests <3
times the laboratory standard value. Patients were re-
quired to have a life expectancy of at least 2 months and
no major medical problems that would preclude the use
of these drugs. Informed consent was obtained after sat-
isfactory understanding of the potential risk and benefits.

Patients received cisplatin at 50 mg/m2 over 1 h after
adequate hydration with normal saline on day 1, followed
by topotecan at 0.6 mg/m2 over 30 min from day 1 to day
5 every 28 days. Granulocyte- or macrophage-stimu-
lating factors were initiated for grade 3 or 4 neutropenia.
Chemotherapy was withheld for a white cell count
<3,000/mm3 and for platelet count <100,000/mm3, and
counts were repeated biweekly until they met the criteria
for the next course of chemotherapy. Toxicity was as-
sessed using the GOG scoring system. Patients with per-
sistent grade 4 neutropenia or grade 4 thrombocytopenia
had initial reduction in the dose of topotecan by incre-
ments of 20% and then in the dose of cisplatin by 20% if
necessary. Persistent grade 4 thrombocytopenia after
dose reduction required a change in the topotecan sched-
ule, with reduction from 5 to 4 days of therapy. Complete
response was defined as total disappearance of all clini-
cally or radiologically measurable tumor with normaliza-
tion of Ca-125 (<35) for at least 1 month. Partial re-
sponse was defined as a 50% reduction in the sum of the
two perpendicular diameters of all measurable tumors for
at least 1 month. Progression of disease was defined as
appearance of new lesions or an increase of >50% in the
sum of two perpendicular diameters of any existing le-
sion. The term “stable disease” was used for any re-
sponse that fell between progression and a partial re-
sponse. Data accrued from November 1997 to November
1998 were used for analysis.

RESULTS

Twenty patients, 17 with advanced and recurrent ovar-
ian cancer and 3 with recurrent primary peritoneal can-
cer, who were platinum- and paclitaxel-resistant were
enrolled in this phase II trial. The mean age of patients
was 60.2 years (range, 39–78) (Table I). For 14 patients
(70%), this combination of topotecan and cisplatin rep-
resented at least a third line of therapy. All 20 patients
had prior therapy with cisplatin and paclitaxel, and an-
other three patients had received single-agent topotecan
at 1.2 mg/m2 from day 1 to day 5 every 28 days. One of
these three patients with prior exposure to topotecan had
a partial clinical response on this combination therapy
and the other two had stable disease. Eighteen of the 20
patients had a papillary serous histology, and both re-
sponders belonged to this group.
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Fourteen of these 20 patients had undergone surgery in
the 6 weeks prior to initiation of chemotherapy, and only
in three patients was optimal cytoreduction (<1 cm) fea-
sible. Fifteen patients with measurable disease were
evaluable for response and two had a partial response
(13.3%, >1 to >3 months). Nine of 15 (60%) patients had
stable disease and 4 of 15 (26.7%) had progression of
disease (Table II). The median progression-free interval
and survival were 4 months (range, 1 to$8.5) and 7
months (range, 5 to$12.5), respectively. Eight of these
patients are still alive with disease. Of the three patients
who had optimal cytoreduction and were treated with this
combination chemotherapy, two are still alive. The me-
dian progression-free interval was 5.5 months (range,
5–12) and overall survival was 9 months (range, 5 to
$12) in these patients.

In total, 83 cycles of chemotherapy were administered
to these 20 patients, with a mean of four cycles (range,
1–8). Six patients received at least six cycles of chemo-
therapy. Toxicity data were available for all 20 patients,
and the dose-limiting toxicities were 50% (10/20) grade
4 thrombocytopenia and 30% (6/20) grade 4 neutropenia
(Table III). One of the patients with stable disease died
with sepsis after her eighth course of chemotherapy. Nine
patients required dose reductions in topotecan, three by

40%, and four of these nine required an additional 20%
reduction in the dose of cisplatin. Eighteen of the
20 (90%) patients eventually required granulocyte-
stimulating factors during the course of this regimen.
This chemotherapy was well tolerated, with two patients
reporting grade 3 nausea and vomiting; there was just one
cycle delay in administration of this chemotherapy.

DISCUSSION

Topotecan inhibits topo I–mediated DNA functions,
especially DNA repair. It stabilizes the cleavable com-
plex of topo I–DNA during the single-strand break that
allows for DNA uncoiling and increases its half life.
Subsequently, these complexes interact with DNA repli-
cation forks, causing irreversible double-stranded breaks
in the DNA and cell death [22]. This makes the combi-
nation of topotecan with other DNA-damaging agents,
such as alkylating agents and cisplatin, attractive. Prior
exposure with cisplatin leads to formation of cisplatin-
induced DNA interstrand crosslinks, and its interaction
with the topo I–DNA adducts leads to a greater interfer-
ence in DNA repair.

In vitro and in vivo studies combining cisplatin have
demonstrated synergistic antitumor activity in different
human cancer cell lines, and both drugs can be admin-
istered at or near their individual maximum tolerated
doses in tumor-bearing animals [18]. Recently, Ro-
manelli et al. [19] demonstrated an additive effect when
cisplastin and topotecan were administered sequentially
and a synergistic effect when administered simulta-
neously in an in vitro system using cisplatin-sensitive
IGROV-1 and cisplatin-resistant IGROV-1/Pt 0.5 ovari-
an cancer cell lines. They demonstrated this synergy in
vivo using a simultaneous administration schedule in
IGROV-1 tumor xenografts [19]. Phase I studies by Can-

TABLE I. Patient Characteristics (n = 20): Topotecan–Cisplatin
in Recurrent Ovarian Cancer

Characteristic No. of patientsa

Mean age, years (range) 60.2 (39–78)
GOG performance status

0 13
1 6
2 1

Cancer type
Epithelial ovarian 17
Primary peritoneal 3

Original FIGO stage
IIB 1
IIC 1
IIIA 1
IIIB 1
IIIC 14
IVB 2

Histopathology
Papillary serous 18
Clear cell 1
Endometrioid 1

Recent surgery 12
Optimal cytoreduction (<1 cm) 3
Line of chemotherapy

2nd 6
3rd 6
4th 4
5th 3
6th 1

aUnless specified otherwise. GOG, Gynecologic Oncology Group;
FIGO, International Federation of Gynecology and Obstetrics.

TABLE II. Clinical Response with Topotecan–Cisplatin (n = 15
Evaluable Patients)

Response No. of patients %

Partial response 2 13.3
Stable disease 9 60
Progression 4 26.7

TABLE III. Toxicity Data (n = 20): Topotecan–Cisplatin in
Recurrent Ovarian Cancer

Toxicity

GOG grade

0 1 2 3 4

Leukocytes 2 4 2 6 6
Erythrocytes 4 1 7 6 2
Platelets 3 3 3 1 10
Sensory neuropathy 17 1 1 1
Nausea/vomiting 10 5 3 2

GOG, Gynecologic Oncology Group.
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cer and Leukemia Group B (CALBG) in 37 patients with
advanced solid tumors recommend topotecan at 1 mg/m2

from day 1 to day 5 following cisplatin at 50 mg/m2 on
day 1 without filgrastim every 21 days or topotecan at the
same dose with 75 mg/m2 of cisplatin on day 1 with
filgrastim as the ideal doses for phase II studies [21]. In
that study, only 27% of all courses could be administered
at the planned 21-day interval, but all patients were re-
treated by 28 days. Four of 28 (14%) assessable patients
responded to this therapy (one complete response, three
partial responses). However in the phase II trials initiated
by the CALBG for patients with extensive newly diag-
nosed small cell cancer of the lung, 3 of 12 patients on
the cisplatin/topotecan arm died of treatment-related sep-
sis, leading to suspension of patient accrual in this arm
[23].

Another phase I study, by Rowinsky et al. [20], dem-
onstrated that dose-limiting grade 4 neutropenia and
thrombocytopenia can be substantially reduced by limit-
ing the cisplatin dose to 50 mg/m2 and topotecan to
0.75mg/m2 from day 1 to day 5 every 21 days and that
administration of growth factors did not substantially im-
prove tolerance beyond the above recommended doses.
They also demonstrated by pharmacokinetic studies that
the hematological toxicity was sequence-dependent and
that topotecan clearance was impaired by the subclinical
renal tubular damage caused by prior cisplatin adminis-
tration. However, they recommended the cisplatin/
topotecan sequence for clinical trials on the basis of its
mechanistic rationale for maximal synergy to allow in-
teraction between the topo I–DNA adducts and polymer-
ase molecules engaged in DNA repair following prior
exposure to cisplatin, as shown in animal models.

On the basis of these data, we elected to administer
cisplatin at 50 mg/m2 on day 1 followed by topotecan at
0.6 mg/m2 from day 1 to day 5 every 28 days in these
heavily pretreated patients with recurrent ovarian cancer.
Eighteen of 20 (90%) patients required administration of
growth factors, nine patients (45%) required further dose
reductions in topotecan, and 4 patients (20%) required
dose reductions in cisplatin. The dose-limiting toxicity
was a 50% incidence of grade 4 thrombocytopenia and a
30% incidence of grade 4 neutropenia, with one septic
death. Although 60% (9/15) of patients had stable dis-
ease, there were two patients (13.3%) with a partial re-
sponse. Median progression-free interval and overall sur-
vival for the group were 4 and 7 months, respectively.

These results are identical to response rates of 13%–
14% in patients with platinum- and paclitaxel-resistant
ovarian carcinomas treated with single-agent topotecan
[8] and to the 13% response rate in platinum-resistant
tumors achieved on the topotecan arm of the phase III
study comparing it with paclitaxel with similar progres-
sion-free intervals [10,11]. The fact that most of the
heavily pretreated patients in this study had large-volume

disease and ultimately received much less than the rec-
ommended doses of the drugs may be a factor in the
minimal response seen in this study.

In conclusion, combination chemotherapy with cis-
platin and topotecan has antitumor activity similar to that
of single-agent topotecan in platinum- and paclitaxel-
resistant epithelial ovarian carcinoma at the expense of
higher hematological toxicity.

REFERENCES

1. Landis SH, Murray T, Bolden S, et al.: Cancer statistics, 1998. CA
Cancer J Clin 1998;48:6–31.

2. Mcguire WP, Hoskins WJ, Brady MF, et al.: Cyclophosphamide
and cisplatin compared with paclitaxel and cisplatin in patients
with stage III and stage IV ovarian cancer. N Engl J Med 1996;
334:1–6.

3. Stuart G, Bertelsen K, Magioni C, et al.: Updated analysis shows
a highly significant improved overall survival (OS) for cisplatin-
paclitaxel as first line treatment for advanced ovarian cancer: Ma-
ture results of the EORTC-GCCG, NO-COVA, NCIC CTG and
Scottish Intergroup Trial [Abstract]. Proc Am Soc Clin Oncol
1998;17:361A.

4. Blackledge G, Lawton F, Redman C, et al.: Response of patients
in phase II studies of chemotherapy in ovarian cancer: Implica-
tions for patient treatment and the design for phase II trials. BMJ
1989;59:650–653.

5. Ozols RF: Treatment of recurrent ovarian cancer: Increasing op-
tions—“recurrent results.” J Clin Oncol 1997;15:2177–2180.

6. Armstrong D, Rowinsky E, Donehower R, et al.: A phase II trial
of topotecan as salvage therapy in epithelial ovarian cancer [Ab-
stract]. Proc Am Soc Clin Oncol 1995;14:275A.

7. Creemers GJ, Bolis G, Gore M, et al.: Topotecan, an active drug
in the second line treatment of epithelial ovarian cancer: Results of
large European phase II study. J Clin Oncol 1996;14:3056–3061.

8. Gordon A, Bookman M, Malmstrom H, et al.: Efficacy of topo-
tecan in advanced epithelial ovarian cancer after failure of plati-
num and paclitaxel: International Topotecan Study Group trial
[Abstract]. Proc Am Soc Clin Oncol 1996;15:282A.

9. Kudelka AP, Tresukosol D, Edwards CL, et al.: Phase II study of
intravenous topotecan as a 5 day infusion for refractory epithelial
ovarian carcinoma. J Clin Oncol 1996;14:1552–1557.

10. Gordon A, Carmichael J, Malfetano J, et al.: Final analysis of a
phase III randomized study of topotecan (T) vs paclitaxel (P) in
advanced epithelial ovarian cancer (OC): International Topotecan
Study Group [Abstract]. Proc Am Soc Clin Oncol 1998;17:356A.

11. ten Bokkel Huinink W, Gore M, Carmichael J, et al.: Topotecan
versus paclitaxel for treatment of recurrent epithelial ovarian can-
cer. J Clin Oncol 1997;15:2183–2193.

12. Rose PG, Blessing JA, Mayer AR, et al.: Prolonged oral etoposide
as second line therapy for platinum resistant and platinum sensi-
tive ovarian carcinoma: A Gynecologic Oncology Group Study. J
Clin Oncol 1998;16:405–410.

13. Abu-Rustum NR, Aghajanian C, Barakat RR, et al.: Salvage
weekly paclitaxel in recurrent ovarian cancer. Semin Oncol
1997;24(Suppl. 15):62–67.

14. van der Burg MEL, de Wit R, Stoter G, et al.: Phase I study of
weekly cisplatin (P) and weekly or 4 weekly Taxol (T): a highly
active regimen in advanced epithelial ovarian cancer (OC) [Ab-
stract]. Proc Am Soc Clin Oncol 1998;17:355A.

15. Muggia FM, Hainsworth JD, Jeffers S, et al.: Phase II study of
liposomal doxorubicin in refractory ovarian cancer: Antitumor
activity and toxicity modification by liposomal encapsulation. J
Clin Oncol 1997;15:987–993.

16. Kaufmann M, Bauknecht T, Jonat W, et al.: Gemcitabine (Gem)
in cisplatin-resistant ovarian cancer [Abstract]. Proc Am Soc Clin
Oncol 1995;14:272A.

Topotecan-Cisplatin in Recurrent Ovarian Cancer 165



17. Slichenmyer WJ, Rowinsky EK, Donehower RC, et al.: The cur-
rent status of camptothecin analogues as antitumor agents. J Natl
Cancer Inst 1993;85:271–291.

18. Johnson RK, McCabe FL, Yu Y: Combination regimens with
topotecan in animal tumor models. Ann Oncol 1992;3:85–88.

19. Romanelli S, Perego P, Pratesi G, et al.: In vitro and in vivo
interaction between cisplatin and topotecan in ovarian carcinoma
systems. Cancer Chemother Pharmacol 1998;41:385–390.

20. Rowinsky EK, Kaufmann SH, Baker SD, et al.: Sequences of
topotecan and cisplatin: A phase I, pharmacologic, and in vitro
study to examine sequence dependence. J Clin Oncol 1996;14:
3074–3084.

21. Miller AA, Hargis JB, Lilenbaum RC, et al.: Phase I study of
topotecan and cisplatin in patients with advanced solid tumors: A

Cancer and Leukemia Group B study. J Clin Oncol 1994;12:
2743–2750.

22. Hsiang YH, Lihou MG, Liu LF: Arrest of replication forks by
drug stabilized topoisomerase I-DNA cleavable complexes as
mechanism of cell killing by camptothecin. Cancer Res 1989;49:
5077–5082.

23. Miller AA, Lilenbaum RC, Lynch TJ, et al.: Treatment related
fatal sepsis from topotecan/cisplatin and topotecan/paclitaxel . J
Clin Oncol 1996;14:1964–1965.

24. Lilenbaum RC, Miller AA, Batist G, et al.: Phase I study of
continuous IV infusion topotecan (TT) in combination with cis-
platin (C) in patients with advanced cancer (CALGB 9462) [Ab-
stract]. Proc Am Soc Clin Oncol 1996;15:485A.

166 Ghamande and Piver


