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Fertility-preserving treatment for patients with malignant

germ cell tumors of the ovary

Shin Nishio, Kimio Ushijima, Akimasa Fukui, Naoki Fujiyoshi, Kouichiro Kawano,
Kan Komai, Shunichiro Ota, Keizo Fujiyoshi and Toshiharu Kamura

Department of Obstetrics and Gynecology, Kurume University School of Medicine, Kurume, Japan

Abstract

Aim: The aim of this study was to investigate whether fertility preservation influences the clinical outcome in
patients with malignant germ cell tumors of the ovary (MGCTO).

Methods: A case study analysis was performed on patients with MGCTO treated at Kurume University Hos-
pital between 1986 and 2004. Thirty-five patients were included in the study, 14 with immature teratoma, 11
with dysgerminoma, eight with endodermal sinus tumor, and two with mixed germ cell tumor. Twenty-three
patients had International Federation of Gynecology and Obstetrics stage I (Ia, 11; Ib, 2; Ic, 10), one had stage

11, seven had stage III, and four had stage IV disease.

Results: Five patients with stage III or IV disease received radical surgery. Thirty patients underwent con-
servative surgery. As the adjuvant treatment, 30 patients received chemotherapy, while five patients did not
receive any chemotherapy. The overall survival rate was 97.1%. One patient died of the disease. She was
13 years old with a stage IV endodermal sinus tumor. Twelve have attempted conception, and eight have

achieved at least one pregnancy (66.7%).

Conclusions: Irrespective of the stage of the disease, conservative surgery and adjuvant chemotherapy for
MGCTO can achieve a favorable outcome in terms of survival and fertility.

Key words: chemotherapy, fertility preservation, malignant germ cell tumor, surgery.

Introduction

Malignant germ cell tumors of the ovary (MGCTO)
account for 5% of all ovarian malignancies in Western
countries.! MGCTO mainly occur in adolescents and
young women. The prognosis for patients with ova-
rian non-dysgerminomatous germ cell malignancies
was bleak before the introduction of modern com-
bination chemotherapy. The evolution of modern
chemotherapy transformed these poor prognosis
malignancies into highly curable ones. In the early
1970s, the combination of vincristine, actinomycin D,

and cyclophosphamide (VAC) emerged as the first
effective therapy.” The efficacy of cisplatin, vinblastine,
and bleomycin (PVB) was documented in the treat-
ment of males with testicular cancer and subsequently
became the standard treatment for females with ova-
rian germ cell malignancies.3 Bleomycin, etoposide,
and cisplatin (BEP) have been shown to have equal
efficacy and less toxicity in the treatment of ovarian
germ cell malignancies.* Prompt initiation of appro-
priate chemotherapy after surgery is critical for young
patients with an advanced MGCTO.”> Contemporary
principles of surgery for MGCTO dictate that fertility-
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preserving surgery is appropriate even in the case of
extensive metastatic disease, because removal of the
uninvolved ovary had little impact on the patients’
survival. The objective of this study was to evaluate
the clinical outcome and fertility of patients with
MGCTO who received fertility-preserving treatment.

Patients and Methods

From 1986 to 2004, 35 patients diagnosed with
MGCTO were registered for treatment at Kurume Uni-
versity Hospital. The tumors were staged according
to the International Federation of Gynecology and
Obstetrics (FIGO) 1987 staging system for primary
ovarian carcinoma. Histopathology was classified
according to the World Health Organization criteria.
The serum tumor markers (o-fetoprotein [AFP], B-
human chorionic gonadotropin [B-HCG], lactate dehy-
drogenase [LDH], and CA125) were calculated during
treatment. Data were obtained from the patients” med-
ical records. The median age of these 35 patients was
22 years, with a range of 8-34 years. Seven patients
(20%) were younger than 15 years old, and 21 patients
(60%) were younger than 25 years old. There were 14
patients (five, grade 1; five, grade 2; four, grade 3) with
immature teratoma (IMT) (40%) 11 with dysgermi-
noma (DSG) (31.4%), eight with endodermal sinus
tumor (EST) (22.9%), and two with mixed germ cell
tumor (MGT) (5.7%). Twenty-three patients had Stage I
(Ia, 11; Ib, 2; Ic, 10) tumors (65.7%), one patient had a
Stage II tumor (2.9%), seven patients had Stage III
tumors (20%), and four patients had Stage IV tumors
(11.4%). The serum tumor markers AFP, B-HCG, LDH,
and CA125 were elevated in 16 patients (45.1%), three
patients (8.6%), 11 patients (31.4%) and 22 patients
(62.9%), respectively. Eight patients (22.9%) were neg-
ative for tumor markers (Table 1).

Surgery

All patients underwent laparotomy as an initial treat-
ment. Up to 1993, we performed bilateral salpingo-
oophorectomy, hysterectomy, omentectomy, pelvic
lymphadenectomy, washing cytology of the pelvis and
paracolic gutters, and metastasectomy in patients with
advanced disease. Five patients (14.3%) who had Stage
Il or Stage IV disease underwent bilateral salpingo-
oophorectomy and hysterectomy. Regardless of the
stage of the disease after 1993, conservative surgery
was performed. A unilateral salpingo-oophorectomy,
washing cytology of the pelvis and paracolic gutters
cytology, and if it was needed, pelvic and paraaortic

© 2006 Japan Society of Obstetrics and Gynecology
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Table 1 Patient characteristics

Characteristics No. patients
(n =35)

Median age at diagnosis (range) 22 (8-34)

Median month of follow up (range) 84 (6-442)

Histopathologic types
Immature teratomal
Dysgerminoma
Endodermal sinus tumor
Mixed germ cell tumor

Clinical stage (FigO)
I

14 (40.0%)

11 (31.4%)
8 (22.9%)
2 (5.7%)

23 (65.7%)

a 11
b ) 2

. c 10
11 1(2.9%)
I 7 (20.0%)
v 4 (11.4%)

Tumor marker
o-fetoprotein
B-human chorionic gonadotropin 3 (8.6%)
Lactate dehydrogenase 11 (31.4%)
CA125 22 (62.9%)
Negative 8 (22.9%)

16 (45.7%)

nodes biopsy were performed for 30 patients (85.7%).
Among these, a contralateral wedge resection was per-
formed in eight patients (22.9%). Up to 1990, second-
look operations (SLO) were performed in 13 patients,
seven of whom had residual lesions at primary
surgery.

Chemotherapy

All patients with Stage I DSG and grade 1 of IMT and
were treated by surgery alone. The other 30 patients
(85.7%) received adjuvant chemotherapy. From 1986 to
1988, seven patients received VAC: vincristine (1-
1.5 mg/m?* on day 1 every 4 weeks), actinomycin D
(0.5 mg/day x 5 days every 4 weeks), and cyclophos-
phamide (150 mg/m?/day x5 days every 4 weeks).
From 1986 to 1991, five patients received PVB: cisplatin
(20 mg/ m?/ day x5 days every 3 weeks), vinblastine
(0.15 mg/kg on days 1 and 2 every 3 weeks), and ble-
omycin (20 mg/m”* on days 2,9, and 16 every 3 weeks).
From 1992 to 2004, 18 patients received BEP: bleomycin
(30 mg/body on days 2, 9, and 16 every 3 weeks), eto-
poside (100 mg/m*/day x 5 days every 3 weeks), and
cisplatin (20 mg/m?*/day x 5 days every 3 weeks)
(Table 2). Regarding the course of chemotherapy, at
least one more course would be given after tumor mark-
ers normalized. Two or three courses of consolidation
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Table 2 Treatment

Treatment No. patients
(n=35)
Surgery
TAH + BSO 5 (14.3%)
USO only 22 (62.8%)
USO with contralateral wedge 8 (22.9%)
resection
Chemotherapy
VAC 7 (20.6%)
PVB 5 (14.7%)
" BEP 18 (50%)
None 5 (14.7%)

BEP, bleomycin, etoposide, and cisplatin; BSO, bilateral
salpingo-oophorectomy; PVB, cisplatin vinblastin, and bleomy-
cin; TAH, total abdominal hysterectomy; USO, unilateral
salpingo-oophorectomy; VAC, vincristine, actinomycin D, and
cyclophosphamide.

Table 3 Comparison of survival rates after conservative
surgery versus radical surgery

Survival outcome Alive Dead Total

Conservative Surgery 30 0 30
(fertility preserving surgery)

Radical Surgery 4 1 5
(not fertility preserving
surgery)

Total 34 1 35

Malignant germ cell tumors of the ovary recurred in no patients.
The survival rate after 5 years was 97.1%. Normal menstrual
cycle was observed in all patients after conserving surgery.

would be given if gross residual disease was present
after primary surgery.

Results

Follow up and recurrence

The median follow-up period was 84 months (range
6432 months). Twenty-three cases (65.7%) have been
followed longer than 60 months. No recurrence was
observed in any patients, whether fertility was pre-
served or not preserved, except one patient with stage
IV EST. The overall survival rate was 97.1% (Table 3).
In eight patients who received wedge resection, no
occult metastasis was found in any contralateral
ovaries.

Through October 2004, 30 patients receiving chemo-
therapy had been followed with sustained remission
for at least 36 months. Thirteen patients received SLO
after finishing chemotherapy. No tumor was found at
SLO, regardless of the size of residuals. No secondary

418

malignancy has been documented in any of the
patients who received chemotherapy:.

There was only one patient who died of disease. She
was 13 years old with Stage IV EST. Her chief com-
plaints were acute abdominal pain and a feeling of
abdominal distension. Computed tomography (CT)
showed a huge pelvic tumor, massive ascites, and dis-
seminated tumor to the peritoneum and liver surface.
The serum tumor marker of AFP was elevated to
60 959 ng/mL. She was given a preliminary diagnosis
of an ovarian yolk sac tumor. Exploratory surgery
revealed a 5 x 10 cm tumor on the right ovary and dis-
seminated tumors on the left ovary, Douglas cavity,
peritoneum and liver surface were found (maximum
3 cm). Bilateral salpingo-oophorectomy, hysterectomy,
omentectomy, and metastasectomy of the liver surface
were performed as primary surgery and a suboptimal
debulking surgery. After surgery AFP was decreased
to 15104 ng/mL. Post-operatively, the patient was
given six cycles of the BEP regimen of chemotherapy.
After one cycle of chemotherapy the AFP had
decreased to 192 ng/mL. After six cycles of chemother-
apy it had decreased to 1.5 ng/mL and there was no
evidence of disease. However, 1 month later AFP was
re-elevated to 40.8 ng/mL. The patient developed fur-
ther progression of her disease, and a CT revealed
ascites, a large tumor (>5 cm) at the pelvic cavity, and
metastasis to multiple lymph nodes. We considered
secondary surgery, but it was difficult to achieve opti-
mal cytoreduction. The patient was given four cycles
of irinotecan hydrochloride and cisplatin, but the che-
motherapy was not effective. She died 11 months after
the initial diagnosis.

Ovarian function and reproductive outcome

Among the 30 patients who received fertility-
preserving treatment, 12 had attempted conception,
and eight (66.7%) achieved at least one pregnancy.
Seven offspring were born of five patients without any
neonatal disorder. All five of the patients who had off-
spring had received chemotherapy. Four patients
were treated before puberty. These four patients
subsequently experienced normal menarche. Twenty
patients experienced amenorrhea during chemother-
apy, but 18 patients resumed regular menses on com-
pletion of chemotherapy (Table 4).

Discussion

The development of combination chemotherapy for
the treatment of malignant germ cell tumors of the
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Table 4 Reproductive status of patients who received
conservative surgery

Status No. patients (1 = 30)
Potentially fertile 30

Not attempting conception 18

Attempting conception 12

Pregnancy 8*

Labor 4

Failures 4

*Six patients received chemotherapy.

ovary (MGCTO) has been one of the true success sto-
ries in medicine. With excellent survival rates now pos-
sible, resent studies have focused on the preservation
of reproductive potential. The standard treatment for
malignant tumors of the ovary has generally been sur-
gery consisting of bilateral salpingo-oophorectomy,
total hysterectomy, and omentectomy. A unilateral
salpingo-oophorectomy with preservation of the con-
tralateral ovary and the uterus is now considered
the appropriate surgical treatment for patients with
MGCTO. Even in patients with advanced disease,
preservation of reproductive function is possible, par-
ticularly if the contralateral ovary is normal® In the
current study there was no macroscopic bilateral
involvement in any of the patients with early stage dis-
ease. Furthermore, in the eight patients who had
biopsy of a contralateral ovary that was either macro-
scopically normal or had a suspicious-looking lesion,
no occult malignancy was found.

The results of several large studies suggest at least
equivalent survival after conservative surgery (i.e. uni-
lateral salpingo-oophorectomy) when compared with
bilateral salpingo-oophorectomy with or without hys-
terectomy.”” Review of the data from the Gynecologic
Oncology Group showed that 44 of 70 primary lesions
treated with VAC were Stage I and none were Stage
IB.2 Removing both ovaries did not appear to improve
survival.

During surgery, routine biopsy of the normal-
appearance contralateral ovary should be avoided.
Biopsy of the contralateral ovary could lead to future
infertility related to peritoneal adhesions or ovarian
failure.”” Buttram et al. reported 59 patients with previ-
ous ovarian wedge resection, 40 of whom were found
to have pelvic adhesions.™

An SLO for MGCTO is not necessary in most con-
temporary situations.” Unlike epithelial ovarian can-
cer, the incidence of positive SLO and recurrence after
negative SLO were extremely low.”” In the present
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study, no persistent lesions were performed in 13 SLO,
despite seven of these patients having had residuals at
primary surgery.

Many combination chemotherapy regimens for
MGCTO have arisen from the studies of testicular car-
cinoma, the male counterpart that is 10 times more
common than MGCTO. The first effective combination
chemotherapy regimen for advanced MGCTO was
the VAC regimen. Although VAC achieved a high
response rate, 50% of patients with advanced MGCTO
died of the disease” The introduction of cisplatin-
based chemotherapy led to a significant improvement
in survival for patients with testicular tumors.*** The
PVB regimen proved to be active and more effective
than the VAC regime in women with MGCTO.”" Sub-
sequently, the substitution of etoposide for vinblastine
proved to be equally effective but less toxic." This reg-
imen has been incorporated into the treatment of
MGCTO that is widely used.”®" The overall survival of
patients treated with platinum-based chemotherapy
ranges from 87%? to 98%.'%"

In the present study, the type of surgical procedure
was not an important prognostic factor for patients
with MGCTO at all clinical stages. This may indicate
that conservative surgery is appropriate for the treat-
ment of germ cell tumors as long as appropriate che-
motherapeutic regimens are employed. Conceiving
after finishing treatment is an important goal of many
of these patients. Low et al. reported on 74 patients
with malignant germ cell tumors of the ovary who
underwent conservative surgery, 47 of whom (63.5%)
received adjuvant chemotherapy® Of these, 20
attempted conception and 19 were successful (95%).
Zanetta et al. reported on 81 patients who were treated
conservatively and received adjuvant chemotherapy.®
Twenty patients attempted to conceive and 16 were
successful (80%), compared with 12 of 12 in the group
not treated with chemotherapy.

In many cases of MGCTO, only three or four courses
of chemotherapy have placed patients into remission
with long-term survival.'®" For patients with dysger-
minoma, three cycles seem to be adequate therapy
for patients with Stage I disease, whereas a minimum
of four cycles may be indicated for patients with
advanced or recurrent disease, although these patients
may require four to six cycles."” For patients of EST,
serum AFP is an extremely sensitive tumor marker.
Decreasing of the AFP value below the normal range is
recognized as an indication of remission. Two more
cycles after clinical remission would be encouraged as
the adjuvant chemotherapy.® The long-term toxicity of
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antineoplastic chemotherapy on ovarian function has
been studied extensively.* The reported histologic
changes in the ovaries of patients receiving chemother-
apy include cortical fibrosis, reduction in number of
follicles, and impaired follicular maturation.”* These
changes may lead to hypogonadism. Excessive chemo-
therapy may be harmful for the function of the pre-
served ovary.

In present study one patient died of disease. Gener-
ally patients who are frankly platinum resistant, that
is, they showed no response primary treatment and
progression occurred within 6 weeks following treat-
ment, will have a poorer prognosis, and treatment
options are limited. Regarding prognostic factors of
MGCTO, Lai et al. found in the series presented in their
article that stage III/IV and non-DSG/IMT were sig-
nificant poor features associated with treatment fail-
ure, and that non-DSG/IMT histology, residual tumor
21 cm after salvage surgery, and not receiving high-
dose chemotherapy after primary chemotherapy failed
were significant poor features associated with death.?
Nawa etal. stated that the prognostic factors of
patients with EST were that the residual tumor was
<2cm and ascites were either absent or <100 mL in
volume.?

High-dose chemotherapy (HDC) with carbopatin
and etoposide and stem cell support have been shown
in some studies to have 30-50% response rates and 20—
34% sustained response rates in testicular germ cell
tumors.®® Phase II studies of paclitaxel, gemcitabine,
and oxalipatin have been performed on male patients
with germ cell tumors that are platinum resistant, with
response rates of 15-20%.%"* There are individual case
reports of treatment with EMA-CO (etoposide, meth-
otrexate, actinomycin D, cyclophosphamide, vincris-
tine) or a combination of etoposide, doxorubicin, and
cyclophosphamide as salvage for MGCTO.*

Meanwhile the role of secondary cytoreductive sur-
gery in the management of persistent or recurrent
MGCTO is unclear. Few studies have addressed this
question. Munkarah et al. reviewed 20 patients who
underwent salvage surgery for chemorefractory
MGCTO.* While not statistically significant, increased
survival was correlated with residual disease <2 cm in
diameter. In our patient who died, we had considered
attempting secondary cytoreductive surgery, but CT
revealed ascites and a large tumor (>5 cm) at the pelvic
cavity and metastasis to multiple lymph nodes, so we
did not perform the surgery.

In conclusion, although one stage IV EST died of dis-
ease in our study, fertility-preserving surgery followed
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by appropriate chemotherapy should be advocated as
the standard of treatment for women with MGCTO,
even in advanced stages. Because of the rarity of these
tumors and the difficulty of treating them, gynecologic
oncolegists should make an initial diagnosis and reso-
lution regarding the treatment of MGCTO, and co-
operative study is required for the improvement of
the results.

References

1. Gersheson DM. Update on malignant ovarian germ cell
tumors. Cancer 1993; 71: 1581-1590.

2. Slayton RE, Park RC, Silverberg SG, Shingleton H, Creasman
WT, Blessing JA. Vincristine, dactinomycin, and cyclophos-
phamide in the treatment of malignant germ cell tumors of
the ovary. A Gynecologic Oncology Group Study (a final
report). Cancer 1985; 56: 243-248.

3. Segelov E, Campbell ], Ng M et al. Cisplatin-based chemo-
therapy for ovarian germ cell malignancies: The Australian
experience. | Clin Oncol 1994; 12: 378-384.

4. Williams SD, Birch R, Einhorn LH, Irwin L, Greco FA, Loe-
hrer PJ. Treatment of disseminated germ-cell tumors with cis-
platin, bleomycin, and either vinblastine or etoposide. N Engl
] Med 1987; 316: 1435-1440.

5. Fishman DA, Schwartz PE. Current approach to diagnosis
and treatment of ovarian germ cell malignancies. Curr Opin
Obstet Gynecol 1994; 6: 98-104.

6. Schwartz PE, Chambers SK, Chamber JT, Kohorn E,
Mclntosh S. Ovarjan germ cell malignancies: The Yale Uni-
versity experience. Gynecol Oncol 1992; 45: 26-31.

7. Gershenson DM, Del Junco G, Herson ], Rutledge FN. Endo-
dermal sinus tumor of the ovary: The MD Anderson experi-
ence. Obstet Gynecol 1983; 61: 194-202.

8. Gershenson DM, Del Junco G, Copeland LJ, Rutledge FN.
Mixed germ cell tumors of the ovary. Obstet Gynecol 1984; 64:
200-206.

9. Gershenson DM, Del Junco G, Silva EG, Copeland L], Whar-
ton JT. Immature teratoma of the ovary. Obstet Gynecol 1986;
68: 624~629.

10. Buttram VCJr, Vagero C. Post-ovarian wedge resection adhe-
sive disease. Fertil Steril 1975; 26: 874.

11. Creaman WT, Soper JT. Assessment of contemporary man-
agement of germ cell malignancies of the ovary. Am J Obstet
Gynecol 1985; 153: 828-834.

12. Ushijima K, Nishida T, Yakushiji M. Assessment of second-
look operations in malignant ovarian germ cell tumors. Int |
Gyecol Obstet 1998; 60: 291-292.

13. Einhorn LH, DonohueJ. cis-Diamminedichloroplatinum, vin-
blastine and bleomycin combination chemotherapy in dis-
seminated testicular cancer. Ann Intern Med 1977; 87: 293-298.

14. Roth BJ, Greist A, Kubilis PS, Williams SD, Einhorn LH. Cis-
platin-based combination chemotherapy for disseminated
germ cell tumors: Long-term follow-up. | Clin Oncol 1988; 6:
1239-1247.

15. Gershenson DM, Kavanagh JJ, Copeland LJ et al. Treatment
of malignant nondysgerminomatous germ cell tumors of the
ovary with vinblastine, bleomycin, and cisplatin. Cancer
1986; 57: 1731-1737.

© 2006 Japan Society of Obstetrics and Gynecology

—131—



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Williams SD, Blessing JA, Moore DH, Homesley HD, Adcock
L. Cisplatin, vinblastine, and bleomycin in advanced and
recurrent ovarian germ-cell tumors. A trial of the Gyneco-
logic Oncology Group. Ann Intern Med 1989; 111: 22-27.
Sessa C, Bonazzi C, Landoni F, Pecorelli S, Sartori E, Man-
gioni C. Cisplatin, vinblastine and bleomycin combination
chemotherapy in endodermal sinus tumor of the ovary.
Obstet Gynecol 1987; 70: 220-224.

Williams S, Blessing JA, Liao SY, Ball H, Hanjani P. Adjuvant
therapy of ovarian germ cell tumors with cisplatin, etopo-
side, and bleomycin: A trial of the Gynecologic Oncology
Group. ] Clin Oncol 1994; 12: 701-706.

Gershenson DM, Morris M, Cangir A, Kavanagh JJ, Stringer
CA, Edwards CL. Treatment of malignant germ cell tumors
of the ovary with bleomycin, etoposide, and cisplatin. | Clin
Oncol 1990; 8: 715-720.

Low JJH, Lewis CP, Crandon A], Hacker NF. Conservative
surgery to preserve ovarian function in patients with malig-
nant ovarian germ cell tumors. Cancer 2000; 89: 391-398.
Zanetta G, Bonazzi C, Cantu MG, Binidagger S, Locatelli A,
Bratina G. Survival and reproductive function after treat-
ment of malignant germ cell ovarian tumors. | Clin Oncol
2001; 19: 1015-1020.

Abu-Rustum NR, Aghajanian C. Management of malignant
germ cell tumors of the ovary. Semin Oncol 1998; 25: 235-242.
Horning SJ, Hoppe RT, Kaplan HS, Rosenberg SA. Female
reproductive potential after treatment for Hodgkins disease.
N Engl | Med 1981; 304: 1377-1382.

Andrieu JM, Ochoa-Molina ME. Menstrual cycle, pregnan-
cies and offspring before and after MOPP therapy for
Hodgkins disease. Cancer 1983; 52: 435-438.

Schilsky RL, Lewis BJ, Sherins R], Young RC. Gonadal dys-
function in patients receiving chemotherapy for cancer. Ann
Intern Med 1980; 93: 109-114.

© 2006 Japan Society of Obstetrics and Gynecology

— 132 —

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Fertility-preserving treatment for patients

Nicosia SV, Matus-Ridley M, Meadows AT. Gonadal effects
of cancer therapy in girls. Cancer 1985; 55: 2364-2372.

Lai CH, Chang TC, Hsueh S ¢t al. Outcome and prognostic
factors in ovarian germ cell malignancies. Gynecol Oncol 2005;
96: 784-791.

Nawa A, Obata N, Kikkawa F et al. Prognostic factors of
patients with yolk sac tumors of the ovary. Am | Obstet
Gynecol 2001; 184: 1182-1188.

Nichols CR, Andersen ], Lazarus HM et al. High-dose carbo-
platin and etoposide with autologous bone marrow trans-
plantation in refractory germ cell cancer. | Clin Oncol 1992;
10: 558-563.

Broun ER, Nichols CR, Turns M et al. Early salvage therapy
for germ cell cancer using high dose chemotherapy with
autologous bone marrow support. Cancer 1994; 73: 1716~
1720.

Kollmannsberger C, Rick O, Derigs HG et al. Activity of
oxaliplatin in patients with relapsed or cisplatin-refractory
germ cell cancer: A study of the German Testicular Cancer
Study Group. | Clin Oncol 2002; 20: 2031-2037.

Motzer R], Bajorin DF, Schwartz LH et al. Phase 1I trial of
paclitaxel shows antitumor activity in patients with previ-
ously treated germ cell tumors. | Clin Oncol 1994; 12: 2277~
2283.

Einhorn LH, Stender MJ, Williams SD. Phase II trial of gem-
citabine in refractory germ cell tumors. | Clin Oncol 1999; 17:
509-511. d

Messing M], Gershenson DM, Morris M et al. Primary treat-
ment failure in patients with malignant ovarian germ cell
neoplasms. Int | Gynecol Cancer 1992; 2: 295-300.

Munkarah A, Gershenson DM, Levenback C et al. Salvage
surgery for chemorefractory ovarian germ cell tumors.
Gynecol Oncol 1994; 55: 217-223.

421



Gynecologic Cancer

5013 Poster Discussion, Sun, 8:00 AM - 12:00 PM

phase 1il randomized trial of neoadjuvant chemotherapy (NAC) followed by
radical hysterectamy (RH) versus RH far bulky stage /1l cervical cancer (JCOG
0102). N. Katsumata, H. Yoshikawa, T. Hirakawa, T. Saito, K. Kuzuya, T.
Fujii, M. Hiura, R. Tsunematsu, H. Fukuda, T. Kamura; National Cancer
center, Tokyo, Japan; University of Tsukuba, Tsukuba, Japan; Kyushu
University, Fukuoka, Japan; Kyushu Cancer Center, Fukuoka, Japan; Aichi
cancer Center, Nagoya, Japan; Kure Medical Center, Kure, Japan; Shikoku
cancer Center, Matsuyama, Japan; Kurume University Hospital, Kurume,
Japan

Background: NAC may represent an alternative to conventional RH for
locally advanced cervical cancer. We compared NAC followed by RH with
RH for bulky stage /1l cervical cancer. Methads: Patients (pts) with stage
182, 1A (> 4 cm), or HIB squamous cell carcinoma of the uterine cervix
were randomly assigned to recejve either BOMP (bleomycin 7mg day 1-5,
vincristine 0.7mg/m? day 5, mitomycin 7mg/m? day 5 and cisplatin 14
mg/m? day 1-5,) q21 days, 2 to 4 cycles followed by radical hysterectomy
(NAC arm) or undergo RH (RH arm). Pts with positive surgical margins,
metastatic nodes, infiltration to parametrium, and/or deep myometrial
invasion received postoperative irradiation. Eligibility included preserved
organ function, aged 20-70, and Performance Status O or 1. Primary
endpoint was overall survival (OS) to be compared by log-rank test.
Assuming 100 eligible pts in each arm, the study had 80% power to detect
a 15% increase in 5-year survival at 0.05 one-sided alpha. Results: 134 pts
(67 NAC, 67 RH) were randomized between 12/01 and 08/05. The first
planned interim analysis was performed in July 2005 using data from 108
pts registered as of 11/04. Data and Safety Monitoring Committee
recommended to terminate the study because overall survival in NAC arm
was inferior to that in RH arm (HR 2.11, multiplicity adjusted 99% C! 0.34
to 13.2) and the predictive probability of significant superiority using
Spiegelhalter's method of NAC arm was extremely low (6.4%). No increase
of operability and no decrease of surgery-related morbidity were observed in
NAC arm. Response Rate of NAC was 61% (33 of 54) using RECIST
criteria. One-year progression-free survival and overall survival, updated as
of 05/05, were 69.9% and 91.8% (95% Ci 84.1-99.6) in NAC arm and
78.6% and 95.4% (95% Ci 89.1-100) in RH arm respectively. Conclu-
sions: Neoadjuvant chemotherapy with BOMP regimen followed by radical
hysterectomy did not demonstrate clinical benefit, and conventional
radical hysterectomy still remains to be a standard treatment option for
bulky stage I/1l cervical cancer.
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EARLY DETERMINATION OF UTERINE CERVICAL SQUAMOUS
CELL CARCINOMA RADIORESPONSE IDENTIFIES HIGH- AND
LOW-RESPONSE TUMORS

Kryosul OuarA, M.D.,* Axmvort Oxi, M.D.,T Yumiko Oisur Tanaka, M.D.F
Kavoxko OnisHi, M.D.,* Nosuyosar Fukumitsu, M.D.,* Takayuxki Hasumoto, M.D.,*
Tovomr Saton, M.D.," Harme Tsunopa, M.D.," MasauarU Hata, M.D.,* SHING SUGAHARA, M.D.,*
Koicxr Toxkuuye, M.D.,* Yasuyukl AKINE, M.D.,* AND HIROYUKI YOSHIKAWA, MD.F

Departments of *Radiation Oncology, *Gynecology and Obstetrics, and *Radiology, Institute of Clinical Medicine, University of
Tsukuba, Tsukuba, Japan

Purpose: To investigate whether early-assessed radioresponse of tumors corresponds with late-assessed radio-
response, which is associated with local disease control in radiotherapy (RT) for cervical cancer.

Methods and Materials: This prospective study included 12 patients with cervical squamous cell carcinoma
treated by RT with or without concurrent cisplatin. Tumor volume was estimated by scheduled magnetic
resonance imaging before (preRT), 3 to 4 weeks after (early assessment), and 6 to 7 weeks after (late assessment)
RT initiation. Radioresponse was assessed with tumor shrinkage curves based on these volumes. Radioresponse
for each tumor was calculated as the slope (day™?) of the shrinkage curve by fitting to an exponential equation.
Results: Early-assessed radioresponse ranged from 0.001 to 0.106 day ™" (median, 0.021 day™") and late-assessed
radjoresponse from 0.009 to 0.091 day™! (median, 0.021 day™?), with no significant difference between them (p =
0.1191). The early-assessed radioresponse correlated with the late-assessed radioresponse (R* = 0.714, p = 0.0005).
Conclusions: Correspondence between early- and late-assessed radioresponse in a series of tumors showing a
wide range of radioresponse was not particularly close overall. However, early assessment of radioresponsiveness did

seem to be useful for characterizing those tumors with high or low radioresponsiveness.

© 2006 Elsevier Inc.

Radiosensitivity, Intracavitary radiotherapy, Minimum target dose, Chemoradiotherapy.

INTRODUCTION

In radiotherapy (RT) for uterine cervical cancer, significant
predictors of local disease control include not only clinical
stage but also pretreatment tumor size and tumor radiore-
sponse (1-5). Of the latter two, radioresponse is of greater
practical importance because whereas pretreatment tumor
size is deterministic, radioresponse is subject to modifica-
tion, for example by concurrent chemotherapy. The degree
of tumor shrinkage is commonly used as an index of radio-
response (6, 7)—for example, complete response (disappear-
ance, 100% decrease in volume), partial response (=65%
decrease), and stable disease (<65% decrease). A complete
response at the end of RT, which is assessed by subjective
pelvic examination, is usually associated with local disease
control (3-5). It would therefore be valuable to be able to
predict early in the course of RT whether a tumor is to achieve
a complete response; if not, intensification of treatment or the
use of additional treatment could be considered earlier than
otherwise possible. However, because the degree of tumor

shrinkage is categorical and independent of time, it is not
suitable as an index for the early estimation of radiore-
sponse. In contrast, the speed of tumor shrinkage, another
expression of radioresponse, is continuous and a function of
time and pretreatment tumor size and should therefore serve
as a useful index for prediction of posttreatment size.

Here, we prospectively investigated whether the speed of
tumor shrinkage as assessed in the early phase of RT cor-
responds with that assessed in the late phase of RT, under
conditions of standard clinical practice for concurrent che-
moradiotherapy as proposed by the U.S. National Cancer
Institute (8).

METHODS AND MATERIALS

FPatients

The study group consisted of 12 patients with cervical squamous
cell carcinoma selected from 19 consecutive cervical squamous
cell carcinoma patients treated primarily by RT with or without
concurrent cisplatin chemotherapy between December 2003 and
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December 2004. Following normal clinical practice, patients were
scheduled to undergo magnetic resonance imaging (MRI) of the
pelvis in three phases of RT, namely before and at 3 to 4 weeks
(early phase) and 6 to 7 weeks (late phase) after the start of RT.
The accuracy and clarity of MRI in demonstrating cervical tumors
has been confirmed (9, 10). Seven patients were excluded from the
study because not all MR images were available or because the
images did not clearly identify the tumor. Clinical disease stages
according to the International Federation of Gynecology and Ob-
stetrics staging system were IB1 (n = 1), IIB (n = 1), and IIIB
(n = 10). Patients ranged in age from 37 to 81 years (median, 51
years).

Treatment

Radiotherapy consisted of external and intracavitary RT. Exter-
nal RT was performed with a 10-MV X-ray in 1.8-Gy fractions at
5 fractions per week. Clinical target volume was the pelvis (n = 5)
or the pelvis plus para-aortic nodes (n = 7), with para-aortic nodes
treated prophylactically. A conformal box-field technique was
used for all but 1 patient, in whom anterior-posterior opposing
portals were used. A central block was placed in the pelvic RT
field for the start of intracavitary RT after a total dose of 45.0 Gy
(stage I1IB) or 36.0 Gy (stages IB1 and IIB) was reached. Total
dose to the pelvis ranged from 50.4 to 66.6 Gy (median, 54.0 Gy),
including boost doses to parametrial induration or lymphadenop-
athy, and total dose to the para-aortic nodes was 45.0 Gy. Intra-
cavitary RT was performed with a high-dose-rate remote after-
loading system. The prescribed dosage to reference point A was
6.0 Gy per insertion at three (n = 10) or four (n = 2) weekly
insertions per patient. One patient underwent an interstitial implant
after three intracavitary insertions. Thus, overall RT treatment
duration ranged from 42 to 63 days (n = 11; median, 50 days) and
was 70 days for the patient treated by interstitial implant.

Ten patients were treated by concurrent chemotherapy with
cisplatin, and 2 (both aged 81 years) were treated by RT alone.
Cisplalin was given by single weekly i.v. administration at 35 mg/m®
(n = 3),30 mg/m? (1 = 6), or 20 mg/m* (n = 1, aged 72 years) for
3—6 weeks, starting from the first (# = 5), second (n = 4), or third
week (n = 1) of RT. Delayed chemotherapy (n = 5) was due to
renal dysfunction caused by hydronephrosis, which was managed
by nephrostomy.

Tumor measurement with MR images

Magnetic resonance imaging was performed with 1.5-T units.
The preRT images were obtained from 1 to 26 days (median, 11
days) before RT, with early-phase images obtained from 18 to 34
days (median, 24 days) and late-phase images obtained from 36 to
59 days (median, 46 days) after the start of RT, the latter being
before (n = 1) or during (n = 11) the intracavitary RT course.
Tumors identified as high-intensity lesions on T2-weighted im-
ages were measured three-dimensionally by width, thickness,
and length for each tumor, and tumor volume was calculated on
the assumption that the tumor mass was ellipsoid. The volume of
tumors that disappeared or were recognized as only a remnant was
regarded as 0.01 cm®, whereas that of those remaining as a small,
high-intensity “scar” that was difficult to measure was regarded as
0.05 em’.

Radioresponse assessment
Estimated tumor volumes were plotted on a semilogarithmic
graph, with the start of RT set as Day 0. The early-phase shrinkage
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curve was calculated from the preRT and early-phase volumes, the
late-phase shrinkage curve from the early-phase and late-phase
volumes, and the through-phase shrinkage curve from the preRT
and late-phase volumes. The slope of the curve (day™?) (i.e., the
speed of shrinkage per day) was determined by fitting an expo-
nential regression equation to the respective curve. Radioresponse
was defined as the speed of shrinkage, with radioresponsive tumors
thus characterized by steep slopes. With the equation of the through-
phase shrinkage curve, the tumor volume at the end of RT (postRT
volume) was duly calculated for each tumor and categorized
according to the degree of shrinkage. For this, either shrinkage
to =0.05 cor® or to <1% of the preRT volume was regarded as
complete response, whereas shrinkage to <35% of the preRT
volume and shrinkage confined to =35% of the preRT volume
were defined as partial response and stable disease, respectively.

Statistical analysis

The early-assessed radioresponse was compared with the late-
assessed and with the through-assessed radioresponse. Differences
in response between phases were analyzed by the Wilcoxon signed
rank test. Correlation between the early-assessed and through-
assessed radioresponses was analyzed by regression analysis.
Radioresponse was compared between the speed of shrinkage
(through-assessed radioresponse) and the degree of shrinkage.
StatView 5.0 (SAS Institute, Cary, NC) was used for all analyses.
P values of <0.05 were considered statistically significant.

RESULTS

The preRT volume ranged from 2.3 to 301.6 cm® (me-
dian, 95.5 cm®). Complete response was observed in the early
phase in one tumor and in the late phase in two (Fig. 1).
Radioresponse ranged from 0.001 to 0.106 day™* (median,
0.021 day™") in the early phase, from 0.013 to 0.121 day™*
(median, 0.025 day ™) in the late phase, and from 0.009 to
0.091 day™! (median, 0.021 day™?) in the through phase.
Radioresponse did not differ significantly between the early
and late phases or between the early and through phases
(p = 0.1361 for both). When the tumor that achieved a
complete response in the early phase was excluded, how-
ever, the difference in response between the early and late

1000
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Tumor volume (cm3)
—
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Days after initiation of radiotherapy

Fig. 1. Tumor shrinkage curves composed of three-phase volumes
of preradiotherapy, early phase (3 to 4 weeks), and late phase (6 to
7 weeks) (n = 12).
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Fig. 2. Correlation between early-assessed and late-assessed radio-
response (n = 12, p = 0.0005).

phases approached significance, with radioresponse greater
in the late (range, 0.013-0.121 day~!; median, 0.022
day ") than in the early phase (range, 0.001-0.054 day;
median, 0.021 day™") (n = 11, p = 0.0505).

The early-assessed radioresponse correlated with the late-
assessed radioresponse (Fig. 2; R* = 0.714, p = 0.0005).
This correlation remained significant even when the tumor
that achieved a near-complete response was excluded (n = 11,
R* = 0.496, p = 0.0155).

The postRT volume ranged from 0.01 to 21.95 cm®
(median, 0.41 cm>) and was <0.05 cm? in three tumors. The
postRT volume as a percentage ranged from 0 to 17.8%
(median, 4.5%) of the preRT volume. Response category
was complete response for five tumors and partial response
for the remaining seven (Fig. 3). None was categorized as
stable disease.

DISCUSSION

Characterization of radioresponse is particularly impor-
tant for large tumors, from the standpoint of not only
radiosensitivity but also dose delivery by intracavitary RT,
which is characterized by steep dose fall-off within the
tumor. Given that radioresponse normally implies generic
radiosensitivity of tumor cells, tumors with low radiore-
sponsiveness require larger doses for local disease control
than those with high radioresponsiveness. Nevertheless,
large tumors with low radioresponsiveness receive smaller
target doses at the tumor periphery (minimum target doses)
by intracavitary RT than large tumors with high radiore-
sponsiveness, because the latter undergo significant shrink-
age subsequent to the preceding external RT (11). Com-
pared with large tumors, small tumors receive substantially
higher minimum target doses irrespective of tumor shrink-
age induced by external RT, and these high doses are
considered to effectively overcome any radioresistance.

Tumors were categorized by the degree of shrinkage into
either complete response or partial response only. Whereas
complete response is characterized by shrinkage within a
very narrow range (99-100% decrease), partial response is

characterized by a wide range of shrinkage (65%-99%
decrease) and is therefore not suitable for differentiating
tumors at the respective ends of this range. In contrast, the
speed of shrinkage is shown as a variable specific to the
individual tumor and is therefore useful for differentiating
partial response tumors by calculation, if the shrinkage is
fitted well by a regression equation.

Our results showed that the early-assessed radioresponse
corresponded with the late-assessed radioresponse, although
not particularly closely. In contrast, Gong et al. (12), who
used frequent, rigidly scheduled MRI (four to eight times
per patient) and sophisticated tumor measurement methods,
reported that the radioresponse of cervical tumors is expo-
nential. Several possible reasons for this apparent discrep-
ancy can be suggested.

First, Gong et al. investigated radioresponse during sim-
ple treatment with external RT alone, whereas our study
involved complex treatment. Second, most of our tumors
were treated by concurrent chemotherapy that was never-
theless not always simultaneous with the start of RT and by
intracavitary RT that was performed in the late phase. The
impact of our treatment might therefore have differed be-
tween phases, or even by week. In fact, we previously
showed that the use of concurrent chemoradiotherapy tends
to increase radioresponse over that achieved with RT alone
(13). Further, radioresponse might have been underesti-
mated in our three tumors that achieved a complete response
because the response might have occurred before the time of
observation. On these bases, we suggest that the lack of a
clear exponential radioresponse in the present study was
likely due to the complex treatment given, in addition to
differences in the accuracy and frequency of tumor mea-
surement.

Although exact correspondence was not obtained, our
response assessment, conducted under conditions of stan-

Response category
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Fig. 3. Comparison of calculated radioresponse at the end of
radiotherapy (RT) between the speed of shrinkage (curves) and the
degree of shrinkage (response category). The postRT volume was
calculated with the regression equation for each tumor at the end
of RT for each individual (42-63 days from the start of RT).
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dard clinical practice, is considered effective in the differ-
entiation of highly (e.g., >0.05 day ™) and poorly radiore-
sponsive (e.g., <0.02 day™") tumors, which here represented
the upper and lower quartiles of tumors by response, from
those moderately radioresponsive, which made up the middle
half of tumors. This is because the wide radioresponse seen
facilitates the recognition of tumors at the respective ends of
radioresponsiveness. Moreover, this finding is consistent
between our results and those of Gong et al.: radioresponse
range from 0.001 to 0.106 day™' (early phase, 106-fold
variation) and from 0.009 to 0.091 day™" (through phase,
10-fold variation) in the present study and from 0.007 to 0.182
day ™! (26-fold variation, by planimetry) in Gong et al. (12).

The U.S. National Cancer Institute has recommended the
concurrent use of RT and chemotherapy with cisplatin or
cisplatin plus fluorouracil (as radiosensitizers) in place of
the conventional use of RT alone to improve survival in
patients with locally advanced cervical cancer (8), and the
efficacy of this treatment has been confirmed by systematic
review and meta-analysis (14). However, this recommenda-
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tion is based on the assumption that the radioresponse of
tumors is unknown. Early knowledge of the radioresponsive-
ness of tumors during treatment would allow the individual-
ization of treatment. Given that a substantial proportion of
patients have been cured by conventional RT treatment
alone, those with highly radioresponsive tumors, so-called
radiosensitive tumors, might not necessarily require concur-
rent chemotherapy. Conversely, patients with poorly radio-
responsive tumors, so-called radioresistant tumors, might
benefit from the intensification of treatment, such as the
planned use of interstitial implants and the incorporation of
a potent new radiosensitizer (gemcitabine) into concurrent
chemotherapy (15).

In conclusion, the early-assessed radioresponse of uterine
cervical squamous cell carcinoma corresponded with the
late-assessed radioresponse, albeit not particularly strongly.
Although it would be premature to incorporate these find-
ings directly into local disease control, early determination
might nevertheless be useful for identifying tumors at either
extremity of the wide radioresponse range seen here.
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Abstract

Objectives. The goal of this study was to evaluate the efficacy and toxicity of paclitaxel plus carboplatin in the treatment of primarily advanced
or recurrent endometrial carcinoma.

Methods. Thirty-seven consecutive patients with advanced or recurrent endometrial carcinoma were enrolled in this study. Paclitaxel at a dose
of 175 mg/m? was administered intravenously over 3 h followed by carboplatin with area under the curve of 5 to 6 over 1 h at 4-week intervals.
Five patients were received 50 Gy pelvic irradiation, and 7 were received 50 Gy pelvic and 50 Gy paraaortic irradiation, after adjuvant
chemotherapy with paclitaxel plus carboplatin. Eighteen patients had evaluable lesions. Responses were assessed before the use of any irradiation.

Results. Eleven patients (61%) achieved an objective response, including one complete response (5.6%) and 10 partial responses (56%). The
most common toxicity was hematologic: grade 3 or 4 leukopenia and neutropenia occurred in-59% and 86% of patients, respectively. Three
patients (8%) required granulocyte colony-stimulating factor support. One patient required a platelet transfusion, and four required blood
transfusions. There was a single adverse event of anaphylaxis.

Conclusion. The combination of paclitaxel and carboplatin appears to be an effective regimen for the treatment of patients with advanced or

recurrent endometrial carcinoma with tolerable toxicity.
© 2006 Elsevier Inc. All rights reserved.

Keywords: Paclitaxel; Carboplatin; Endometrial cancer

Introduction

Endometrial carcinoma is one of the most common
gynecologic malignancies. A large percentage, approximately
85%, of patients diagnosed as endometrial cancer has shown to
have limited disease that can be cured with surgery alone with or
without adjuvant radiation [1]. However, for cases of advanced
or recurrent disease, there is no consensus regarding the optimal
therapy and systemic chemotherapy is required.

Single-agent chemotherapy regimens including doxorubicin,
cisplatin, carboplatin and paclitaxel have been employed in this
setting and have been reported to have response rates of 25%,
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Fax: +81 3 3816 2017.
E-mail address: nakagawas-tky@umin.ac.jp (S. Nakagawa).
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20%, 33% and 36% [2—6]. Studies examining combination
regimens have shown to have higher response rates. The results
from a Gynecologic Oncology Group phase III trial showed that
the combination of cisplatin and doxorubicin improved response
rate (42% vs. 25%) and progression-free survival compared with
doxorubicin alone with a negligible impact on overall survival
and increased toxicity [2]. Because of its low response rate,
cardiac and renal toxicity, and requirement of hydration,
identification of new chemotherapy regimens is necessary.

In recent years, several studies demonstrated efficiency of
paclitaxel plus carboplatin in the treatment of endometrial
cancer [7—11]. The purpose of this study was to evaluate further
the efficacy of paclitaxel plus carboplatin, with or without
irradiation, in the treatment of primarily advanced or recurrent
endometrial carcinoma. We also investigated the adverse effects
of this combination chemotherapy.
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Patients and methods

This study includes 37 patients with histologically confirmed endometrial
carcinoma treated between 1999 and 2005 at the Department of Obstetrics and
Gynecology of the University of Tokyo. Patients were eligible if they met any of
the following criteria: (1) newly diagnosed, primarily advanced, i.e. surgical
stages HIB, IIIC, or IV; clinical stage IV; IIIA with macroscopic ovarian
involvement; or (2) recurrent after surgery and/or radiotherapy. Additional
eligibility criteria included Gynecologic Oncology Group performance status of
2 or better, an interval of 3 weeks or more since any prior tumor-directed therapy,
recovery from recent surgery or radiotherapy or chemotherapy, and adequate
white blood cell count (=3000/ul), platelet count (=100,000u1), and renal
function test (serum creatinine level < 1.5 mg/dl).

All patients underwent a pretreatment regimen, designed to abrogate
hypersensitivity reactions of paclitaxel, which consisted of dexamethasone
20 mg, diphenhydramine 50 mg, and ranitidine 50 mg. Paclitaxel at a dose of
175 mg/m” was infused intravenously in 500ml of normal saline over 3 h,
followed by carboplatin with an area under the curve (AUC) of 5 (patients who
had been previously treated with chemotherapy and/or irradiation) or 6 (patients
who had not received any chemotherapy and irradiation) in 250 ml of 5% glucose
over 1 h. All treatment was repeated every 28 days. Five to six cycles were
administered for patients with recurrent tumor and for primary advanced cases of
clinical stage IVb, unless there was documented disease progression, undue
toxicity. For primary advanced cases of clinical stage 111 or IVa, three cycles of
chemotherapy were given, followed by whole pelvis 50 Gy irradiation and/or
50 Gy irradiation at the paraaortic nodal region depending on their nodal
involvement [12].

Response to the chemotherapy was assessed in those with measurable disease
using radiographic and clinical assessment. Responses were assessed before the
use of any irradiation. A complete response (CR) required disappearance of all
clinically detectable disease for at least 4 weeks. A partial response (PR) required
>50% reduction in the sum of the products of the two largest perpendicular
dimensions of bidimensionally measurable lesions for at least 4 weeks. Stable
disease was defined as a steady state of response, either less than a partial
response or progression of less than 25%. All other cases were considered to have
progressive disease. Response duration was defined as the time from partial or
complete response to the appearance of progressive disease. Time to progression
was measured from the time of initiation of treatment to the time of last patient
contact or documented progressive disease. Survival was calculated from the
time of initiation of therapy to the last patient contact or death [13]. Time to

Table 1
Patient characteristics

Characteristic No. of patients

Primary Recurrent
Age (vears)
Median 58 62
Range 30-80 42-81
Stage (FIGO)
la 4 N/A
ng 10 N/A
Vb 9 N/A
Histology type
Endometrioid 17 13
Serous 1 1
Clear cell 2 0
Mixed 1 0
Undifferentiated 2 0
Grade (Endometrioid type)
Gl 2 5
G2 10 6
G3 5 2

N/A: not applicable as recurrent disease.

Table 2
Response rates

Primary Recurrent Total
CR 0 1 1
PR 3 7 10
SD 1 3 4
PD 0 3 3
Response rates 75% 57% 61%

progression and survival curves were constructed using the Kaplan—Meier
product limit method [14].

Toxicity was graded according to National Cancer Institute-Common
Toxicity Criteria. Toxicity was recorded as the worst ever per patient for this
treatment regimen. For the purpose of this report, it is only recorded for the
chemotherapy cycles and not for the radiotherapy component.

Results

Thirty-seven endometrial cancer patients were treated with
paclitaxel and carboplatin during the study period. The median
age of the patient population was 59 years (range: 30 to 81
years). The main characteristics of the patients are summarized
in Table 1. Twenty-three patients (62%) presented with an
advanced FIGO stage (III or IV). Five patients were received
50 Gy pelvic irradiation, and 7 were received 50 Gy pelvic and
50 Gy paraaortic irradiation, after adjuvant chemotherapy with
paclitaxel plus carboplatin. One of them received this regimen as
a neo-adjuvant chemotherapy. Eighty-one percent of histology
of the tumors were endometrioid adenocarcinoma. Ten of 14
recurrent cases had received prior chemotherapy: seven patients
had been treated with cyclophosphamide, doxorubicin and
cisplatin, one had received cyclophosphamide, doxorubicin and
carboplatin, and another two had used paclitaxel and carbopla-
tin. The median number of cycles of paclitaxel plus carboplatin
administered was 4 (range: 1 to 9 cycles).

Response

Eighteen patients (49%) had measurable disease. Patients
with measurable disease were analyzed for the response
assessment. The overall response rate was 61% (95% confidence
interval [CI]: 36% to 86%). The great majority of responses were
partial (Table 2). Of the 10 patients who had received prior
chemotherapy, 5 patients (50%) had a partial response. Because
of this small number of patients and the variety of subgroups, it is
not possible to perform meaningful subset analysis of response.

Survival

Of23 primarily advanced patients, 4 individuals have died of
progressive cancer and 4 are currently alive with disease. The
remaining 15 patients are currently without clinical evidence of
disease. The median overall and progression-free survival time
for primarily advanced patients has not yet been reached, with a
77% 3-year overall survival rate (Fig. 1). The median
progression-free survival time for those with recurrent was 7
months (range: 1 to 33 months). The median overall survival
time for those patients has not yet been reached (Fig. 2).
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