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The 5 year survival rate of patients with advanced epithelial 
ovarian cancer is 25%–40% and treatment is mainly palliative 
once the disease recurs. Several methods have been and are 
being tested with the intention of increasing overall survival 
after standard surgery and chemotherapies consisting of plati-
num with or without a taxane agent. They include triple-agent 
combination chemotherapy, intraperitoneal consolidation ther-
apy, and maintenance therapy. Prolonged disease-free survival 
by maintenance chemotherapy in platinum-sensitive patients 
was demonstrated by Eltabbakh et al. [1], and prolonged dis-
ease-free survival with non-conclusive effects on overall survival 
following 12 months of maintenance paclitaxel was reported by 

Markman et al. [2]. In our current study, we administered an 
additional year of carboplatin therapy to EOC patients who 
had responded with complete response to their first-line plat-
inum-based therapy to determine whether it could prolong the 
time to progression as well as overall and disease-free survival 
with reasonable toxicity.

Patients and Methods
We conducted this open non-randomized phase II trial on 
patients with stage III-IV epithelial ovarian cancer who were 
treated with 1 year of maintenance carboplatin after complete 
remission on cytoreductive surgery and platinum-based che-
motherapy. Eligibility criteria included histologic confirmation
of EOC or primary peritoneal carcinoma, previous exposure to 
cytoreductive surgery and complete remission after first-line
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were assigned to the study protocol consisting of: carboplatin of 
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Table 1. Patient characteristics (n = 22)

Age (yrs)

Median

Range

60

39–84

ECOG performance status

0

1 

2 

8

10

4

FIGO stage

Stage IIIb

Stage IIIc

Stage IV

2

17

3

Histologic type

Serous papillary adenocarcinoma

Moderately differentiated adenocarcinoma

Poorly differentiated adenocarcinoma

Cytoreductive surgery

Mass > 5 cm at diagnosis

Suboptimal debulking (> 2 cm)

11

5

6

7

5

Type of prior chemotherapy 

Caroplatin with cyclophosphamide

Carboplatin with paclitaxel

Carboplatin with doxorubicin with cyclophosphamide

Carboplatin

16

4

1

1

Schedule of prior chemotherapy

Primary cytoreduction followed by chemotherapy

Neoadjuvant chemotherapy with interval debulking

15

7
EOC = epithelial ovarian cancer 
CI = confidence interval
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chemotherapy. Additional requirements included an Eastern Co-
operative Oncology Group performance status of ≤ 2 and a life 
expectancy of at least 3 months. All patients signed informed 
consent forms.

Twenty-two women with EOC who had been previously 
treated with platinum-based combinations were enrolled. Their 
characteristics are summarized in Table 1. Median age was 60 
years (range 39–84 years), median ECOG performance status 
was 1 (range 0–2), EOC stage was III (n=19, 86%) or stage IV 
(n=3, 14%) at diagnosis. Of the 22 patient cohort, 7 (31%) had 
masses larger than 5 cm at diagnosis, and 5 (23%) had subop-
timal debulking, i.e., cytoreductive surgery (residual of >2 cm). 
They had all achieved complete initial therapeutic response as 
assessed by clinical symptoms, computerized tomographic scan, 
and serum CA-125 measurements, and were assigned to the 
study protocol between 1991 and 1997 in the Department of 
Oncology. 

The schedule was carboplatin of AUC=6 (area under the 
curve – Calvert formula), three cycles every 2 months followed 
by two cycles once every 3 months for a total of 1 year. Overall 
survival and disease-free survival were measured from the day 
maintenance treatment was initiated (within 6 weeks of the last 
chemotherapy session). Progression was defined as the appear-
ance of a new lesion(s) on any imaging technique, clinical signs 
of recurrence or elevation of markers.

Primary chemotherapy consisted of carboplatin with cyclo-
phosphamide in 16 of the 22 patients (73%), carboplatin with 
paclitaxel in 4 (18%), carboplatin with adriamycin and cytoxan 
in 1 (4.5%), and carboplatin alone in 1 (4.5%). Seven patients 
(32%) had received neoadjuvant chemotherapy followed by in-
terval debulking and chemotherapy. 

Results
As of February 2004, 22 patients (mean age 60 years, range 
39–84) were available for evaluation of progression, survival and 
toxicity. The median follow-up was 83 months (range 18–133 
months), the median disease-free survival (with 16 events) was 
36 months (SE = 10.19, range 2.5–126.4 months, with 95% con-
fidence interval 16.39–56.34, Kaplan-Meier plot) [Figure 1A]. The
5 year survival was 59.7% (SE = 11.1) with a mean overall sur-
vival (with 11 events) of 83 months (SE = 22.50, range 18–133 
months, 95% CI 39.11–127.29, Kaplan-Meier plot) [Figure 1B]. 
Six patients are still alive in complete remission and five are
alive with recurrent disease. Seventeen of the 22 completed all 
cycles of the protocol; 5 patients withdrew from the treatment 
early, 4 due to disease progression and one for non-compliance 
because of extreme fatigue. Four patients had dose modifica-
tions (carboplatin of AUC=5). No administrative delays were 
noted due to the long interval between cycles. Grade III-IV tox-
icity was due to anemia in two patients (9%), thrombocytopenia 
in two (9%), fatigue in one (4.5%), and hypersensitivity in one 
(4.5%) [Table 2].

Discussion
The 5 year survival rate among patients with EOC is 25–40% 
when discovered at stage III-IV, and despite a 60–80% response 
rate, more than 75% of those patients will have recurrence of 
the disease within 5 years of standard therapy, including cyto-
reductive surgery and platinum with or without taxane adjuvant 
chemotherapy [2–5]. Continuous efforts are underway to improve 
the overall survival rate of these patients. High dose chemother-
apy did not bring the desired results [6–9], nor did consolidation 
with intraperitoneal chemotherapy [10]. Three-drug combinations 
(“triplets”) are currently under investigation, including GOG 182 
[11,12]. Maintenance chemotherapy – in similar groups of wom-
en who achieved complete remission on first-line chemotherapy
– has been tried in small studies over the years and showed a 
tendency for prolonged disease-free survival. A recent phase III 
study by Markman and colleagues [13] compared 12 months of 
paclitaxel maintenance chemotherapy to 3 months of that treat-
ment, and showed prolonged disease-free survival but gave no 
conclusive data for overall survival due to early cessation of 
the study when early results showed a significant disease-free
survival in favor of the 12 cycles. The two essential questions 
that their study left unanswered are whether overall survival is 
also improved and whether the change in disease-free survival 

Table 2. Maintenance carboplatin-induced toxicity (n=22)

Grade III-IV toxicity
Percent (no.) 
of patients

Anemia

Thrombocytopenia

Fatigue

Hypersensitivity

9% (2/22)

9% (2/22)

4.5% (1/22)

4.5% (1/22)

Figure 1. [A] Progression-free survival: Kaplan-Meier analysis of 
time from beginning of maintenance chemotherapy to disease 
progression. [B] Overall survival: Kaplan-Meier analysis of time 
from beginning of maintenance chemotherapy to death.

ECOG = Eastern Cooperative Oncology Group

Original Articles



29  •  Vol 8  •  January 2006 Maintenance Carboplatin in Ovarian Cancer

is worth the chemotherapy’s additional toxicity. The former ques-
tion remains unanswered because the study was stopped. The 
enhancement in disease-free survival was a median of 7 months 
for 9 additional months of treatment; however, the final word is
not yet out on this issue.

Our study evaluated the disease-free survival, overall survival, 
and toxicity of an additional year of maintenance carboplatin in 
a selected group that achieved complete remission after first-
line platinum-based chemotherapy. This selected group was 
comparable to the one selected by Markman and colleagues  
[13] in their phase III randomized study. It must be pointed out 
that we had a relatively small patient cohort (22 patients) and 
it was a phase II and not a phase III study. We observed an 
acceptable degree of toxicity with relatively good disease-free 
and overall survival; this, despite the fact that over 75% of the 
patients were primarily treated with platinum-based chemo-
therapy that did not include taxanes and was supposedly an in-
ferior protocol to that of platinum combined with taxane [3,4]. 
It could be that repeating the most important chemotherapy in 
EOC, i.e., a prolonged platinum-based protocol, might have fur-
ther improved both disease-free and overall survival, and might 
have been even more effective had the primary therapy included 
taxanes. This theory and schedule of carboplatin maintenance 
administration warrant additional larger scale studies. 

Conclusions
One year of additional treatment with a single agent carbopla-
tin administered to a selected group of women with advanced 
EOC who had achieved complete recovery on platinum-based 
chemotherapy as first-line therapy suggests prolonged time to
progression, overall survival, and 5 year survival with reasonable 
toxicity and warrants further investigation.
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Even highly rational people can be seduced by the prospect 
of getting something for nothing. Rome and collaborators 
have devised a machine that recovers energy that is otherwise 
wasted. They modified a backpack by introducing a vertically
moveable weight that rises about 5 cm with each step and 
then turns a gear as it falls. This device can be used to recover 
some of the energy used in carrying supplies – a load of 38 

kg produces up to 7 watts of electricity, compared with about 
20 milliwatts from shoe-based devices. Although many refine-
ments must be made, such an apparatus could generate power 
during journeys beyond the reach of power grids, reducing the 
need for heavy batteries.
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