
Introduction

Endometrial carcinoma is the commonest gynecologic

malignancy and its incidence is increasing in Japan [1]. A

majority of patients are diagnosed as having endometrial

carcinoma without any clinical evidence of extrauterine

spread. They have a five-year survival of approximately

90%. The ideal adjuvant therapy has not been determined

for patients with intermediate-risk carcinoma. Postopera-

tive radiotherapy (RT) decreases local recurrence rates in

both uterine-confined and extrauterine diseases; however,

a significant impact on overall survival has not been

demonstrated. Therefore, the controversy continues re-

garding the role of adjuvant RT in both uterine-confined

and extrauterine diseases [2]. Onsrud et al. demonstrated

long-term outcomes after pelvic RT for early-stage en-

dometrial cancer, concluding that adjuvant RT should be

used with caution, particularly in women with long life ex-

pectancy [3].

Evidence of the effects of platinum-based chemotherapy in

an adjuvant setting for endometrial cancer came from

prospective non-randomized studies with small series of pa-

tients [4, 5]. Consequently, comparisons of adjuvant

chemotherapy with adjuvant radiation were largely indirect

and tended to favor chemotherapy. Two randomized trials

evaluated the use of chemotherapy in early-stage disease. An

Italian study in which 345 patients were randomized to either

chemotherapy or RT demonstrated no difference in progres-

sion-free survival (PFS) or overall survival (OS) between the

two arms [6]. After randomizing 475 patients to chemother-

apy or RT, the Japanese Gynecologic Oncology Group

(JGOG) concluded that chemotherapy had no PFS or OS

benefit over RT [7]. In their ad hoc analysis, they found that

chemotherapy significantly improved PFS and OS in a high-

intermediate risk group. Thereafter, chemotherapy was sig-

nificantly preferred over RT as adjuvant therapy in Japan [8].

The Gynecologic Oncology Group (GOG) 122 trial [9] ran-

domized women with Stage III–IV endometrial carcinoma

to whole abdominal irradiation or platinum-doxorubicin

chemotherapy and reported a clear benefit of chemotherapy

in terms of PFS and OS. Subsequently, two randomized tri-

als [6, 7] evaluated the use of chemotherapy in early-stage

disease compared to adjuvant RT and demonstrated that no

prognostic difference was seen between RT and chemother-

apy. In these two trials, however, cisplatin, doxorubicin, and

cyclophosphamide every four weeks for three to six cycles

were used as adjuvant chemotherapy, while in GOG122,

doxorubicin plus cisplatin was prescribed every three weeks

for eight cycles. These differences can only be explained

with the combination of the more aggressive GOG 122

chemotherapy schedule and a target patient population with

poorer prognosis. Furthermore, the JGOG 2041 study of pa-

tients with advanced or recurrent endometrial carcinoma

showed that the taxane plus platinum combination therapies

could be candidates in further phase III trials for endometrial

carcinoma. In addition, a combination of paclitaxel and car-

boplatin was the most preferred first-line regimen for adju-
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Summary

Purpose: A phase II study was conducted to confirm the efficacy and toxicity of docetaxel and carboplatin in patients with high-in-

termediate and high-risk endometrial cancer in an adjuvant setting. Materials and Methods: Eligible women had histologically verified

endometrioid adenocarcinoma and Stage IC/IIG3 with deep myometrial invasion or Stage III disease. Docetaxel 70 mg/m

2

and carbo-

platin AUC 5 were administered every three weeks for six cycles. The primary end point was to evaluate the five-year PFS rate and the

secondary end point was to assess adverse events. Results: The five-year OS rate was 90.8% while the five-year DFS rate was 85.4%.

Because of the hypersensitivity reactions, chemotherapy regimen was changed in two patients, and the protocol therapy was discontinued

in two patients by patient’s will after two cycles and four cycles, respectively. Conclusion: Docetaxel and carboplatin combination

chemotherapy may be one of the applicable adjuvant treatments for this group of patients.
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vant chemotherapy followed by combination regimens con-

sisting of anthracycline and platinum [10]. Moreover, pre-

liminary results of GOG209 phase III study for advanced or

recurrent endometrial carcinoma were presented in the So-

ciety of Gynecologic Oncology (SGO) 2012 annual meeting

and revealed that the TC (paclitaxel, carboplatin) regimen

was not inferior to TAP (paclitaxel, doxorubicin, cisplatin)

regimen. Nevertheless, the best regimen for high-intermedi-

ate and high-risk endometrial cancer in an adjuvant setting

remains unknown. We await the results of the JGOG 2043

study, which is a phase III study comparing doxorubicin/cis-

platin, docetaxel/cisplatin, and TC in these groups of pa-

tients. 

The present authors conducted a phase II study to con-

firm the efficacy and toxicity of docetaxel followed by car-

boplatin, given every three weeks, in patients with

high-intermediate and high-risk endometrial cancer of en-

dometrioid histology in an adjuvant setting.

Materials and Methods

Eligible women had histologically verified endometrioid, ade-

noacanthoma or adenosquamous carcinoma and the International

Federation of Gynecology and Obstetrics (FIGO) Stage IC G3, IIG3

with deep myometrial invasion (50% or more) or Stage III disease.

The FIGO 2009 staging classification [11] was used. Past cases

classified with the FIGO 1988 staging classification were reclassi-

fied based on the 2009 classification. To rule out FIGO Stage IV

disease, all patients underwent chest-abdominal computed tomo-

graphic scanning and pelvic magnetic resonance imaging. All pa-

tients were required to have an Eastern Cooperative Oncology

Group (ECOG) performance status (PS) of ≤ 2, and adequate hema-

tologic (absolute neutrophil count, ≥ 1,500/μl; hemoglobin, ≥ 9.0

g/dl, and platelet count, ≥ 100,000/μl), hepatic [bilirubin level, ≤

1.5 mg/dl, and aspartate aminotransferase (AST)/alanine amino-

transferase (ALT), ≤ 100 IU/l], renal {(creatinine clearance, ≥ 60

ml/min), where creatinine clearance (ml/min) was determined by

the following formula; [volume of urine after 24h (ml) × creatinine

concentration in urine (mM)]/[serum creatinine concentration (mM)

× 1,440 (min)]}, and cardiac function (normal electrocardiographic

findings). Other inclusion criteria were having received surgery as

the primary treatment and not having undergone previous neoadju-

vant therapy or adjuvant brachytherapy. Informed consent fulfilling

the requirements of local human biomedical ethics committees was

obtained from all patients before participation into the study. This

phase II study was approved by the Institutional Review Board of

the present university (#H18-11-8) on December 27, 2006. 

Docetaxel 70 mg/m

2

and carboplatin AUC 5 were administered

consecutively on day 1 of a 21-day cycle for six planned cycles.

Carboplatin was dosed according to the Calvert formula desired

AUC [12], where the glomerular filtration rate was estimated

using a substitution of creatinine clearance. Adverse events (AEs)

were assessed according to National Cancer Institute-Common

Terminology Criteria for Adverse Events version 3.0. The dose

remained unchanged throughout subsequent cycles unless de-es-

calation was required due to toxicity. When the patients experi-

enced (a) grade 4 neutropenia that lasted at least seven days and/or

fever, (b) complicated grade 4 thrombocytopenia and/or platelet

transfusion, or (c) any grade 3 non-hematologic toxicity exclud-

ing emesis and alopecia, the docetaxel dose was eligible for re-

duction to 60 mg/m

2

in the next cycle according to the

investigator’s judgement. The carboplatin dose was not modified,

unless the patients had complicated grade 4 thrombocytopenia

and/or platelet transfusion. In such cases, the carboplatin dose was

reduced to AUC 4. When any patient experienced grade 4 neu-

tropenia with/without fever (≥ 38.0°C), G-CSF was added if con-

sidered appropriate by the investigator. 

Premedication consisted of oral dexamethasone eight mg/day

for three days starting on the day before chemotherapy. Docetaxel

was reconstituted in 250 ml of physiological saline and adminis-

tered by intravenous infusion over 60 minutes. Carboplatin was

then administered in 500 ml of physiological saline over 60 min-

utes. Prophylactic intravenous antiemetics were administered to

all patients immediately prior to the docetaxel infusion. When a

hypersensitivity reaction occurred, the docetaxel administration

was terminated and corticosteroids and antihistamines were

started. Re-challenge after recovery from a hypersensitivity reac-

tion was allowed if clinically indicated. Mild hypersensitivity re-

actions were treated by slowing down the docetaxel infusion.

Patients who experienced hypersensitivity reactions were pre-

treated with these drugs in subsequent courses. Follow-up exam-

inations were conducted every month for the first year, every two

months for the second year, and every three to six months there-

after.

All analyses were performed using the JMP software version

10.0. The primary end point was to evaluate the five-year PFS

rate, which was defined as duration from the date of surgery to

relapse and the secondary end point was to assess AEs. OS was

defined as the time from the date of the initial diagnosis to the

date of death or the last follow-up. PFS and OS curves were esti-

mated using the Kaplan–Meier method and differences were

tested using the log-rank test. A p-value < 0.05 was considered

statistically significant. 

Results

Forty-one women were enrolled in the trial between De-

cember 2006 and December 2013. Patient characteristics

are presented in Table 1. The median age was 56 (range,

30–76) years, and the median follow-up period was

48 (range, 2–102) months. FIGO 2009 Stage distribution

was as follows: Stage IA, one (2.4%) case, Stage IB, 20

(48.8%) cases, Stage II, five (12.2%) cases, Stage IIIA, four

Table 1. — Patient characteristics (n = 41).
Characteristics

Age (years), Median (range) 56 (30-76)

FIGO staging classification (2009) IA 1 (2.4%)

IB 20 (48.8%)

II 5 (12.2%)

IIIA 4 (9.8%)

IIIC 11 (26.8%) 

Tumor grade G1 17(41.5%)

G2 15 (36.5%)

G3 9 (22.0%)

LVSI 26 (63.4%)

Lymph nodes metastasis 11 (26.8%)

Follow-up (Mo), Median 48 (2-102)

LVSI: lymphovascular space involvement.
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(9.8%) cases, and Stage IIIC, 11 (26.8%) cases. Regarding

tumor grade, 17 (41.5%) were G1, 15 (36.5%) were G2,

and nine (22.0 %) were G3. A total of 26 (63.4%) tumors

involved lymphovascular space, and lymph nodes metas-

tasis was observed in 11 patients (26.8%). Median follow-

up period was 48 (range, 2–102) months. The five-year OS

rate was 90.8% while the five-year DFS rate was 85.4%

(Figure 1). The median PFS period was 47 (range, 0–102)

months and the median OS period was 48 (range, 2–102)

months (Table 2). Six patients (9.8%) experienced recur-

rence. In terms of initial recurrences, two patients experi-

enced regional lymph node recurrence, two patients had

abdominal recurrence, and the remaining two patients

showed pulmonary metastasis. Two patients died of the dis-

ease and one patient died of the intercurrent disease.

Thirty-six (86%) patients completed six cycles of doc-

etaxel-carboplatin chemotherapy (Table 2). Two patients

required dose reduction of docetaxel as per protocol be-

cause of prolonged grade 4 neutropenia and neutropenic

fever, observed in one each, and one patient had carboplatin

dose reduction because of grade 4 thrombocytopenia. There

was no treatment-related death. Adverse events are pre-

sented in Table 3. The major toxicity with this regimen was

neutropenia. The incidence of grade 3/4 neutropenia was

97.6% (40/41). Moreover, the incidence of febrile neu-

tropenia was high (22.0%). However, both were brief and

reversible, although these patients received G-CSF subcu-

taneously. The median time to the nadir of the neutropenia

was eight days, and the median time from the nadir to re-

covery (≥ 2,000/μl) was five days. 

The non-hematological toxicities of docetaxel-carbo-

platin in this study were generally mild and well tolerated.

Nausea/vomiting, fatigue, arthralgia/myalgias, and alopecia

were the most common non-hematological toxicities. The

majority of these events were very mild because no grade

3 or 4 toxicity was observed, except grade 3 nausea/vom-

iting in four patients. Four patients had hypersensitivity re-

action (grade 2). Because of the hypersensitivity reactions,

chemotherapy regimen was changed in two patients, and

the protocol therapy was discontinued in two patients by

patient’s will after two cycles and four cycles, respectively.

Only one patient had grade 2 peripheral sensory neuropa-

thy. Arthralgias and myalgias, a relatively common side ef-

fects of a three-hour infusion of paclitaxel, were also

observed but were very mild (grade 1) in this protocol.

Thirty-two (77%) patients experienced grade 2 alopecia.

Discussion

In the present phase II study, docetaxel in combination

with carboplatin in patients with high-intermediate and high

risk endometrial cancer in an adjuvant setting showed the

five-year DFS and OS rates of 85.4% and 90.8%, respec-

tively. JGOG2033 study demonstrated five-year PFS and

OS rates in the CAP groups of 81.8% and 86.7%, respec-

tively [7]. An Italian study showed that five-year PFS and

OS rates of 63% and 66%, respectively in the chemother-

apy group [6] in patients with high-intermediate and high-

risk endometrial carcinomas. Although there is no report

on the efficacy of the taxane and platinum combination for

endometrial cancer in an adjuvant setting, docetaxel and

carboplatin chemotherapy appeared adequate for those pa-

tients.

Concerning toxicities in the present study, grade 3/4 neu-

tropenia occurred in 97.6% of the patients and febrile neu-

tropenia was documented in nine patients during the course

of treatment. This may be due to the short duration of neu-

Table 2. — PFS, OS, and protocol completeness.
Median PFS (months) 47 (0-102)

Median OS (months) 48 (2-102)

Five-year PFS 77.6%

Five-year OS 91.3%

Protocol completeness 87.8% (36/41)

PFS: progression-free survival, OS: overall survival.

Table 3. — Adverse events (n = 41).
G1 G2 G3 G4 G3/4

Neutropenia 0 1 2 38 40 (97.6%)  

Febrile neutropenia 0 0 9 0 9 (22.0%)

Thrombocytopenia 24 11 2 1 3 (7.3%)

Nausea, vomiting 23 5 4 0 4 (9.8%)

Sensory neuropathy 21 1 0 0 0

Hypersensitivity reaction 2 4 0 0 0

CTCAE ver. 3.0.

Figure 1. — The five-year overall survival rate was 90.8%, and

five-year disease-free survival rate was 85.4% by Kaplan-Meier

curves.
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tropenia by G-CSF support and the low incidence of diar-

rhea or mucositis, which serve bacterial infection. Vasey et
al. reported in their study of docetaxel in combination with

carboplatin that grade 3/4 neutropenia occurred in 90%

(grade 4 in 74%) of all their patients, however, sepsis was

rare, and neither prophylactic antibiotics nor G-CSF were

routinely required [13]. Markman et al. observed grade 4

neutropenia in 64% of treated patients, of whom eight in-

dividuals (16%) developed neutropenic fever that required

antibiotics [14]. The most notable feature of this feasibility

study was the extremely low incidence of clinically signif-

icant neurotoxicity. No grade 3 neurotoxicity was reported

in the present patients. A lower rate of neuropathy than ob-

served in studies of carboplatin in combination with pacli-

taxel [15] was clearly seen. This fact may be very important

for treatment compliance and patients’ quality of life. In

terms of general tolerance to the carboplatin–docetaxel

combination, there were no treatment withdrawals due to

neurotoxicity, fluid retention, or hypersensitivity reaction.

Also, a short course of dexamethasone appeared to prevent

these early forms of dose-limiting toxicities [16]. However,

in a phase II trial by Markman et al., a high incidence of hy-

persensitivity reactions (34% of the patients) was observed,

although these reactions did not interfere with treatment

continuation [14].

In the absence of data from randomized trials, a definitive

answer cannot be provided as to whether the carbo-

platin/docetaxel regimen plays an important role in the treat-

ment of endometrial cancer. To establish the combination of

docetaxel and carboplatin as front line chemotherapy for en-

dometrial cancer, it is necessary to conduct a prospective ran-

domized comparison study. Interestingly, a large randomized

trial comparing carboplatin/paclitaxel with cisplatin/doc-

etaxel and doxorubicin/cisplatin regimens (JGOG 2043) has

recently been completed. The results of that study should

provide important information on the side effects and effi-

cacy of these regimens in treating endometrial cancer.

Conclusion

Docetaxel and carboplatin combination chemotherapy

may be one of the clinically/practically applicable adjuvant

treatments for patients with high-intermediate and high-risk

endometrial cancer.
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