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ABSTRACT

Objective: To assess the efficacy, side effects and progression-free interval of a modified regimen of the combination of
gemcitabine and cisplatin among women with recurrent epithelial ovarian cancer.
Methods: Twenty-eight women with recurrent epithelial ovarian, primary peritoneal or fallopian tube cancers were treated with
gemcitabine (500 mg/m2) followed by cisplatin (50 mg/m2) on days one and eight every three weeks. Patients’ demographics,
response, side effects, and progression-free interval were recorded.
Result: The median age of patients was 61 (range 44-74 years). Twenty-three (82.1%) patients had platinum-sensitive and five
(17.9%) had platinum-resistant tumors. The median number of prior chemotherapy regimens was two (range 1-4) and nine
patients had > three prior regimens. The median number of cycles was six (range 2-10). Seventeen (60.7%) patients responded
to chemotherapy (11 complete and six partial), six had stable disease and five had progression. The response rate was 69.6%
and 20% among women with platinum-sensitive and platinum-resistant tumors, respectively (P = .024). The median (range)
progression-free interval was six (2-12) and nine (4-12) months among all patients and patients who responded to chemotherapy,
respectively. Four patients had dose reductions, four had delays and three had their chemotherapy terminated secondary to toxicity
or patient desire. There were no chemotherapy-related mortality or hospital admissions. The incidence of grade 3-4 neutropenia,
anemia, thrombocytopenia, and nausea or vomiting was 32.1%, 10.7%, 35.7%, and 10.7%, respectively.
Conclusion: The combination gemcitabine and cisplatin is highly effective among women with recurrent ovarian cancer
including those who are heavily pre-treated and is reasonably tolerated. Although, the combination is effective among women
with plantinum-resistant tumors, these women have a lower response than women with platinum-sensitive tumors.
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1. INTRODUCTION

Approximately 65% of all patients diagnosed with ovarian
cancer have recurrence or persistent disease. Treatment of
women with recurrent ovarian cancer usually entails sys-
temic chemotherapy with or without cytoreductive surgery.
Women with recurrent ovarian cancer usually develop new

recurrences following treatment and often undergo multi-
ple lines of chemotherapy. Treatment of recurrent ovarian
cancer is challenging as no single chemotherapy regimen is
clearly superior to the others although recent studies[1, 2] have
demonstrated an advantage to combination as compared to
single agent chemotherapy.
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Prognosis of women with recurrent ovarian cancer is depen-
dent on the length of progression-free interval (PFI) and their
response to platinum-based therapy. These women have been
customarily divided into platinum-resistant and platinum-
sensitive depending on the time interval between initial treat-
ment and tumor recurrence (less than or more than 6 months,
respectively). Women with recurrent platinum-sensitive ovar-
ian cancer have been treated with platinum-based chemother-
apy[3, 4] and those with platinum-resistant tumors have been
treated with Taxol, Doxil and topotecan.[5–7]

Over the last several decades, cisplatin has been one of the
most active and commonly employed agents in ovarian can-
cer. Cisplatin acts by formation of various platinum DNA
adducts that form covalent bonds with DNA. Platinum resis-
tance may be due in part to increased DNA repair activity
(secondary to loss of mismatch repair genes).[8]

Gemcitabine is a pyridamine antimetabolite which blocks
DNA replication (repair) and inhibits DNA synthesis. Gemc-
itabine has been found to be active in women with primary[9]

and recurrent[10] ovarian cancer. The addition of gemcitabine
to cisplatin may have synergistic tumoricidal activity even
in women with platinum-resistant tumors. It is postulated
that gemcitabine prevents DNA synthesis and repair and thus
helps circumvent platinum resistance[11, 12] Several studies
have evaluated the combination gemcitabine and cisplatin
(or carboplatin) among women with primary[13, 14] and recur-
rent[2, 15–22] ovarian cancer.

Different regimens of the combination of gemcitabine and
cisplatin have been used by different authors among women
with recurrent ovarian cancer. Villella and co-workers[16] ap-
plied gemcitabine (1,000 mg/m2) and cisplatin (75 mg/m2)
on day 1 and gemcitabine (1,000 mg/m2) only on day 8 every
21 days. One of the common problems with this regimen
has been severe myelotoxicity following day 1 precluding
the administration of chemotherapy on day 8 among a large
percentage of the patients. Nagourney et al.[17] used cisplatin
(30 mg/m2) followed by gemcitabine (750 mg/m2) on days
1, 8 and 15 every 28 days. The latter regimen was later modi-
fied to days 1 and 8 every 21 days and the gemcitabine dose
was reduced to 600 mg/m2 among women with 2 or more
prior chemotherapy regimens. Rose and colleagues[15] used
gemcitabine (750 mg/m2) on day 1 followed by cisplatin
(30 mg/m2) on days 1 and 8 every 21 days. In a schedule
finding study involving the combination gemcitabine and
cisplatin, Kroep et al.[23] found that myelotoxicity was the
most important toxicity and that leukopenia was schedule
dependent: gemcitabine before cisplatin was less toxic than
the reversed sequence.

In 2002, we started using a modified gemcitabine and cis-

platin regimen among patients with recurrent ovarian cancer
with the aim of reducing myelotoxicity and avoiding drug
omissions or delays. The objective of the current study was
to assess the efficacy, side effects and PFI of the combination
gemcitabine (500 mg/m2) followed by cisplatin (50 mg/m2)
given on days 1 and 8 every 21 days among women with
recurrent ovarian cancer.

2. PATIENTS AND METHODS
The study is a retrospective review of our experience with the
combination gemcitabine and cisplatin among women with
recurrent epithelial ovarian, primary peritoneal or fallopian
tube cancers who received taxane and platinum combination
chemotherapy as first-line treatment. Our chemotherapy data
base at Lake Champlain Gynecologic Oncology, PC was re-
viewed and patients with recurrent epithelial ovarian, primary
peritoneal or fallopian tube cancers treated with the combina-
tion gemcitabine and cisplatin were identified. All Patients
signed an informed consent before the start of chemotherapy.

Inclusion criteria were:

(1) Histologically confirmed epithelial ovarian, primary
peritoneal or fallopian tube cancer.

(2) Patients were treated with taxane and platinum sys-
temic chemotherapy at time of initial diagnosis.

(3) Disease recurrence documented by computed tomog-
raphy, surgery at second look operation or secondary
cytoreduction, or elevation of CA-125 to > 100 U/ml.

(4) Performance status of 0-2 [Gynecologic Oncology
Group (GOG)].

(5) Normal serum creatinine and liver function tests.
(6) Adequate bone marrow with absolute neutrophilic

count > 1,000 and platelet count > 100,000.
(7) No prior allergic reactions to cisplatin or gemcitabine.

Performance status was reported based on the GOG scale and
the toxicities were recorded based on the common toxicity
criteria. Platinum-sensitivity was defined as tumor recur-
rence more than six months following the end of first-line
chemotherapy. Platinum-resistance was defined as persistent
disease, tumor recurrence or progression less than six months
from the end of first-line chemotherapy.

Patients were given gemcitabine (500 mg/m2) followed by
cisplatin (50 mg/m2) on days one and eight every 21 days
with the usual pre and post-chemotherapy antinausea medi-
cations and hydration in the office. The intent was to deliver
six cycles to each patient. Treatment was discontinued prior
to six cycles among patients who showed tumor progression,
severe toxicity or desired to stop treatment. Growth factor
support was used according to American Society of Clinical
Oncologists guidelines.
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Patients’ demographics, response, side effects, and PFI
following the combination gemcitabine and cisplatin were
recorded. Patients were followed to assess their overall sur-
vival.

Response to treatment was assessed by computed tomog-
raphy and CA-125 measurement. Response to treatment
was classified as complete response, partial response, stable
disease and progression using the WHO criteria[24] among
women with measurable disease. Among women with non-
measurable but evaluable disease, response to treatment was
based on CA-125 values using Rustin’s criteria.[25] Overall
response was calculated by adding partial and complete re-
sponses. The difference in response rates between women
with platinum-sensitive and those with platinum-resistant
tumors was calculated using the chi square test with P < .05
as significant.

Table 1. Characteristics of patients (n = 28) included in the
study at time of diagnosis

 

 

 Number (%) 

Tumor  
Epithelial ovarian cancer 22 (78.6%) 
Primary peritoneal cancer 4 (14.3%) 
Fallopian tube cancer 2 (7.1%) 

Histology  
Papillary serous 24 (85.7%) 
Clear cell 3 (10.7%) 
Undifferentiated 1 (3.6%) 

Tumor grade  
Grade 1 1 (3.6%) 
Grade 2 6 (21.4%) 
Grade 3 21 (75%) 

Stage at diagnosis  
Stage 1 2 (7.1%) 
Stage 2 1 (3.6%) 
Stage 3 19 (67.9%) 
Stage 4 6 (21.4%) 

Primary cytoreduction  
Optimal 22 (78.6%) 
Suboptimal 6 (21.4%) 

First-line chemotherapy  
Taxol/Carboplatin 23 (82.1%) 
Taxol/Cisplatin 3 (10.7%) 
Taxotere/Carboplatin 2 (7.1%) 

 3. RESULTS

Twenty eight patients with recurrent epithelial ovarian, pri-
mary peritoneal or fallopian tube cancers treated between
July 2002 and December 2006 constituted the study pop-
ulation. The median (range) age of patients was 61 years
(44-74). Table 1 lists patients’ characteristics at the time of

their original diagnosis. Twenty-three (82.1%) patients had
platinum- sensitive and five (17.9%) had platinum-resistant
tumors. The median number of prior chemotherapy regimens
was two (range 1-4) and nine (32.1%) patients had > three
prior regimens. Most patients had papillary serous histology
(86%) and grade 3 tumors (75%).

All patients received platinum and taxanes as first-line
chemotherapy. The median (range) duration between first-
line chemotherapy and recurrence among platinum-sensitive
patients (n = 23) was 18 (6-60) months. Prior to gemc-
itabine/cisplatin chemotherapy, six patients underwent sec-
ondary cytoreductive surgery. Of the 28 patients included
in the study, 22 had measurable and six patients had non-
measurable but evaluable disease. The performance status of
the patients was 0, one and two in 21, six and one patients,
respectively.

The median number of gemcitabine/ cisplatin cycles was
six (range 2-10). Seventeen (60.7%) patients responded to
chemotherapy (11 complete and 6 partial), six had stable
disease and five had progression. The response rates were
69.6% among the 23 patients with platinum-sensitive tumors
(47.8% complete and 21.7% partial) and 20% among the five
patients with platinum-resistant disease. The difference be-
tween the two response rates was statistically significant (P =
.024). The only patient with platinum-resistant disease who
responded to chemotherapy had a partial response. Another
patient with platinum-resistant disease had stable disease.
None of the patients were lost to follow-up. The median
(range) PFI following gemcitabine and cisplatin was six (2-
12 months) months for all patients. The median (range) PFI
for patients who responded to gemcitabine and cisplatin was
nine (4-12) months. Patients with platinum-sensitive tumors
had a longer median PFI compared with those with platinum-
resistant tumors (seven vs. four months). At the time of
last follow-up, six patients were alive without disease, 14
patients were alive with disease, six patients were deceased
from disease and two patients were deceased due to other
causes.

Toxicities ascribable to chemotherapy are listed in Table 2.
Four patients had dose reductions, four had chemotherapy de-
lays and three had their chemotherapy terminated secondary
to myelotoxicity (n = 2) or patient’s desire (n = 1). There
were no chemotherapy-related mortality or hospital admis-
sions for chemotherapy-related complications. The incidence
of grade 3-4 neutropenia, anemia, thrombocytopenia, and
nausea or vomiting were 32.1%, 10.7%, 35.7%, and 10.7%,
respectively. Three (10.7%) patients had grade 2 peripheral
neuropathy and one (3.5%) patient had tinnitus. Growth
Factor support was used in 17 (60.7%) patients.
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Table 2. Number (%) of patients who demonstrated chemotherapy-related toxicities
 

 

 Grade 1 Grade 2 Grade 3 Grade 4 
Neutropenia 8 (28.6%) 5 (17.9%) 5 (17.9%) 4 (14.3%) 
Anemia 11 39.3%) 4 (14.3%) 2 (7.1%) 1 (3.6%) 
Thrombocytopenia 10 (35.7%) 6 (21.4%) 5 (17.9%) 5 (17.9%) 
Nausea or vomiting 3 (10.7%) 2 (7.1%) 2 (7.1%) 1 (3.6%)  
Renal 3 (10.7%) 2 (7.1%) 0 0 
Peripheral neuropathy  15 (53.6%) 3 (10.7%) 0 0 
Fatigue 16 (57.1%) 4 (14.3%) 0 0 

 
4. DISCUSSION

The last decade has witnessed a prolongation of survival of
women with ovarian cancer.[26] As the majority of women
with ovarian cancer have recurrences, it is expected that the
number of women with recurrent ovarian cancer receiving
chemotherapy as well as the number of chemotherapy regi-
mens that these women might receive will increase. Several
agents have been found effective among women with recur-
rent ovarian cancer. However, none of these agents produce
a durable remission. Gynecologic and medical oncologists
involved in the treatment of women with recurrent ovarian
cancer face a major challenge in finding effective chemother-
apy regimens that have reasonable toxicities and allow the
patients to be fully functional and with acceptable quality of
life.

The efficacy of gemcitabine and cisplatin among women with
recurrent ovarian cancer has been demonstrated both as sin-

gle agents and in combination. Several regimens of that com-
bination have been reported by various authors.[2, 15–22, 29–31]

The modified regimen we started in 2002 which entailed
reducing the dose of gemcitabine and increasing the total
dose of cisplatin and dividing treatment over two weeks was
adopted in the hope of maximizing efficacy and reducing
myelotoxicity. In addition, we used growth factor support for
both white and red blood cells in lieu of reducing chemother-
apy doses and in order to avoid chemotherapy delays. Ap-
proximately 61% of our patients received growth factor sup-
port to treat or prevent neutropenia and anemia. None of
our patients had febrile neutropenia. However, thrombocy-
topenia continued to be a major problem occurring in 26
(92.9%) out of 28 patients. Grade 3 and 4 thrombocytope-
nia was the most frequent major complication occurring in
35.7% of our patients. Two patients in our study popula-
tion had their chemotherapy terminated because of persistent
thrombocytopenia.

Table 3. Studies of the combination gemcitabine and platinum among women with recurrent ovarian cancer
 

 

Regimen author Number of patients Patients with platinum resistance Response rate PFI (months) 
Gemcitabine/cisplatin 
Nagourney et al. [17] 27 52% 70% 6 
Tewari et al. [19]  22 100% 64% 3.9 
Brewer et al. [21] 57 100% 16% 5.9 
Bozas et al. [29]  50 100% 31.5% 4 
Current study  28 18% 60.7% 7 

Gemcitabine/carboplatin 
Papadimitriou et al. [18] 43 0 40.4% 9 
Pfisterer et al. [2] 178 0 47.2% 8.6 
Kose et al. [20] 40 0 62.5% 9.6* 
Sufliarsky et al. [30] 53 0 67.3% Not mentioned 

Gemcitabine/cisplatin or carboplatin 
Rose et al. [15] 36 100% 42.9% 6 
Villella et al.[16] 29 66% 55% < 6 

Gemcitabine/cisplatin or carbopltin and bevacizumab 
Richardson et al. [31] 35 20% 78% 12 

Note. PFI: Progression-free interval for all patients included in the study. *PFI was calculated for patients who responded to chemotherapy. Response rate means overall 

response and combines both partial and complete responses. 
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Tables 3 and 4 compare the findings of our study with pub-
lished reports on gemcitabine and platinum among women
with recurrent ovarian cancer. The response rate, the PFI,
the major toxicities and the rate of dose delays or omissions
of chemotherapy among our patients compare favorably to
those reported in other studies.[2, 15–21] In particular, only
25% of our patients had dose reductions or omissions com-
pared to 31.8%-74.1% reported in other studies.[2, 15–17, 20]

We believe that this difference is secondary to the modified

doses we used in our patients. Compared to cisplatin, gemc-
itabine produces more frequent myelotoxicity. This is likely
to be more significant among heavily pre-treated women with
recurrent ovarian cancer who have depleted bone marrow
reserves from previous treatments. We were unable to cor-
relate response of patients to their histologic tumor types as
most of the patients in our study (86%) had papillary serous
histology.

Table 4. Grade 3 and 4 toxicities and dose reductions or omissions of the combination gemcitabine and platinum among
women with recurrent ovarian cancer

 

 

Author Neutropenia Anemia Thrombocytopenia Nausea/vomiting Dose reduction or omission 

Rose et al. [15] 36% 8.3% 19.4% 8.3% 52.7% 

Nagourney et al. [17] 81.5% 18.5% 96.3% 14.8% 74.1% 

Villella et al. [16] 20.7% 10.3% 41.7% 27.6% 72% 

Papadimitriou et al.[18] 69% 26% 31% 21% not mentioned 

Pfisterer et al. [2] 70.3% 27.4% 34.9% 2.9%  52.7% 

Kose et al. [20] 77.5% 15% 17.5% 5% 31.8% 

Brewer et al. [21] 66.7% 19.3% 59.6% 12.3%  not mentioned 

Bozas et al. [29] 81.5% 18.5% 96.5% 14.8% not mentioned* 

Sufliarsky et al. [30] 22.7% 20.8% 28.4% 5.7%  60.3% 

Richardson et al. [31] 29% 11% 14% 9% 54% 

Current study 32.1% 10.7% 35.7% 10.7% 25% 

Note. *4% discontinued treatment for toxicity. 

 
The combination gemcitabine and carboplatin is a reasonable
alternative to the combination gemcitabine and cisplatin. A
prospective randomized study compared the combination
of gemcitabine and carboplatin to single agent carboplatin
among women with recurrent platinum-sensitive ovarian can-
cer.[2] These authors demonstrated that the combination
regimen significantly improved the PFI and response rate
without worsening the quality of life of patients.[2] Compared
to gemcitabine and cisplatin, the combination gemcitabine
and carboplatin is expected to be associated with less nausea,
vomiting and renal toxicity. Furthermore, the combination
gemcitabine and carboplatin requires a shorter administra-
tion time as it does not require the hydration commonly
administered prior to and following cisplatin. However, the
combination gemcitabine and carboplatin can be expected to
be associated with more myelotoxicity especially thrombocy-
topenia. Additionally it can be expected that the combination
gemcitabine and carboplatin will be associated with a higher
incidence of hypersensitivity reactions than the combination
gemcitabine and cisplatin. As most patients with ovarian
cancer over the last decade have been treated with Taxol

and carboplatin as first-line chemotherapy and because the
chance of hypersensitivity reactions to carboplatin increases
as the number of cycles of carboplatin increases,[27] it pos-
sible that a significant number of patients with recurrent
ovarian cancer might develop hypersensitivity reactions to
carboplatin when it is used as a salvage regimen in combina-
tion with gemcitabine.

Treatment of women with platinum-resistant ovarian can-
cer is very challenging as there are only a limited num-
ber of agents that could be effective among these women
and the response to chemotherapy is not durable.[5–7] We
found a significantly higher response rate among women
with recurrent platinum-sensitive compared with women with
platinum-resistant tumors (69.6% vs. 20%, P = .024). Two
previous[16, 17] studies of the combination of gemcitabine and
platinum included women with both platinum-sensitive and
platinum-resistant tumors. Our findings were similar to those
reported by Nagourney et al.[17] and Villella et al.[16] who
found higher response rates among women with platinum-
sensitive compared to those with platinum-resistant tumors
(84% vs. 57% and 80% vs. 42%, respectively). The response
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rate of patients with platinum-resistant tumors reported in
our study (20%) was slightly higher than the 16% response
rate reported in a recent GOG study[21] in a similar patient
population. Markman et al.[28] reported a similar response
rate (16%) using single agent gemcitabine among a group
of women with platinum-paclitaxel refractory ovarian can-
cer. The findings reported by Markman et al.[28] cast doubt
on the significance of adding cisplatin among this group of
patients. However, higher response rates (42.9%-64%) to
the combination gemcitabine and platinum among women
with platinum-resistant ovarian cancer have been reported
by other investigators.[15, 19] This combination adds to our

rather limited armamentarium when treating women with
this condition.

Limitations of the current study include its retrospective
nature and inherent bias of retrospective studies including
selection bias, relatively small number of patients and small
number of patients with none serous histology limiting anal-
ysis to these types of tumors.
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