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Background: The question of whether platinum-based adju-
vant chemotherapy can improve outcomes in patients with
early-stage epithelial ovarian cancer is an important one. We
carried out a multicenter, open randomized trial to deter-
mine whether adjuvant chemotherapy would improve over-
all survival and prolong recurrence-free survival in women
with early-stage epithelial ovarian cancer. Methods: Between
August 1991 and January 2000, 477 patients in 84 centers in
five countries were randomly assigned to receive either ad-
juvant chemotherapy immediately following surgery (n =
241) or no adjuvant chemotherapy until clinically indicated
(n = 236). Kaplan–Meier curves of overall survival and re-
currence-free survival were compared using the Mantel–Cox
version of the log-rank test. All statistical tests were two-
sided. Results: Women who received adjuvant chemotherapy
had better overall survival than women who did not (hazard
ratio [HR] of 0.66, 95% confidence interval [CI] = 0.45 to
0.97; P = .03). These results translate into 5-year survival
figures of 70% for women who did not receive adjuvant
chemotherapy and 79% for women who did receive adju-
vant chemotherapy, a difference of 9% (95% CI = 1% to
15%). Adjuvant chemotherapy also improved recurrence-
free survival (HR = 0.65; 95% CI = 0.46 to 0.91; P = .01).
These results translate into 5-year recurrence-free survival
figures of 62% for women who did not receive adjuvant
chemotherapy and 73% for women who did receive adju-
vant chemotherapy, a difference of 11% (95% CI = 3% to
18%). Conclusion: These results suggest that platinum-based
adjuvant chemotherapy improves survival and delays recur-
rence in patients with early-stage ovarian cancer. [J Natl
Cancer Inst 2003;95:125–32]

Over 165 000 women develop ovarian cancer every year,
making it the sixth most common cancer in women worldwide
(1). At diagnosis, approximately 30% of women with ovarian
cancer have early-stage disease that is confined to the pelvis
(International Federation of Gynecology and Obstetrics [FIGO]

stage I and II). The prognosis of early-stage disease is better than
that for stage III and IV disease, but approximately 50% of
women with early-stage ovarian cancer develop recurrent dis-
ease after surgery and may die from ovarian cancer (2,3). The
primary and usually the only treatment for early-stage ovarian
cancer is surgery, which in theory could be curative in low-risk
patients whose disease is limited to the ovaries. There is no clear
consensus, however, on what is considered to be early-stage or
low-risk ovarian cancer. The relative importance of prognostic
factors including tumor grade, histologic cell type, presence of
ascites, degree of tumor adherence, and DNA ploidy for defining
individuals at low risk of recurrence is unknown. Even when
these markers have been used in clinical trials to define sub-
groups, there have been concerns about subjectivity and lack of
reproducibility. In one study, a substantial proportion of patients
had their original grade of tumor changed after central patho-
logic review (4). Trials that have attempted to define a popula-
tion of low-risk patients based on optimal or superoptimal stag-
ing have also had difficulties (5). A number of therapies have
been tried to attempt to improve survival in patients with early-
stage disease who have already been treated surgically, includ-
ing intraperitoneal radiation therapy, systemic chemotherapy,
and total abdominal and pelvic radiation therapy. However, no
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randomized trial has reliably demonstrated a survival advantage
of any of these therapies over the others (6–13) or over careful
observation without immediate adjuvant therapy (4,6–9,14,15).

The question of whether immediate adjuvant chemotherapy
after surgery would prolong the time to recurrence and improve
survival in patients with early-stage epithelial ovarian carcinoma
was identified in 1990 by the Advanced Ovarian Cancer Trialists
Group (AOCTG) as requiring investigation. In response, the
International Collaborative Ovarian Neoplasm (ICON) collabo-
rators initiated a randomized trial in 1991 of immediate adjuvant
chemotherapy for early-stage ovarian cancer (ICON1). At the
same time, the European Organisation for Research and Treat-
ment of Cancer (EORTC) initiated a similar trial on Adjuvant
ChemoTherapy In Ovarian Neoplasm (ACTION), the results of
which are reported in this issue (5). Early in the course of both
trials, it was planned that a single independent data-monitoring
committee would review the combined accumulating data from
both the ICON1 and ACTION trials.

PATIENTS AND METHODS

Participants

The rate of recurrence and death in early-stage ovarian cancer
patients is low, and because differences in outcomes between the
two treatments were likely to be modest, a large number of
patients was required. Therefore, the eligibility criteria were
kept as simple as possible. The ICON studies consisted of two
independent trials of chemotherapy that were initiated at the
same time; one for earlier stage disease (ICON1) and one for
more advanced-stage disease (ICON2). The trials were designed
to be complementary so that every patient with epithelial ovarian
cancer could be considered for entry into one of these random-
ized trials.

The protocol asked the following question of clinicians: In
the opinion of the responsible clinician, does the patient require
immediate chemotherapy? If the clinician was uncertain, he or
she was asked to consider entering the patient into ICON1, the
earlier stage trial. If the clinician was certain about the need for
immediate chemotherapy, he or she was asked to consider en-
tering the patient into ICON2, the more advanced-stage trial,
which compared single-agent carboplatin with a three-drug com-
bination of cyclophosphamide + doxorubicin + cisplatin (CAP)
(16).

The most important eligibility criteria for ICON1 were that
the patient had histologically confirmed ovarian carcinoma of
epithelial origin and that the clinician was uncertain as to wheth-
er to offer immediate adjuvant chemotherapy. Other criteria
were that the patient was fit to receive chemotherapy, had no
previous malignant disease (except nonmelanoma skin cancer),
had no previous radiation therapy or chemotherapy, and had
given her written informed consent to enter the trial. Approval
by the ethics committee of the local institution was required
before any patient could be entered in the trial.

Surgery

All visible tumor had to be removed. Thorough surgical stag-
ing, where possible, with total hysterectomy and bilateral sal-
pingo-oophorectomy, where appropriate, and omentectomy was
recommended as the minimum procedures.

Randomization and Data Collection

ICON1 was run as three parallel trials through the Istituto
Mario Negri in Milan, Italy; the Swiss Group for Clinical Cancer

Research (SAKK) in Bern, Switzerland; and the Clinical Trials
Unit of the Medical Research Council (MRC CTU), Cancer
Division London, U.K. (formerly Cancer Trials Office, Cam-
bridge, UK). Random assignment was performed in Italy for all
Italian patients and in the United Kingdom for all other patients.
The randomization procedure used a method of minimization
stratified by center, FIGO stage (17), and degree of tumor dif-
ferentiation. The same stratification factors were used in both
randomization centers. The allocation sequence for randomiza-
tion was generated on a computer by the MRC CTU and Istituto
Mario Negri. The trial was open in that after patients were ran-
domly assigned to one of the trial arms there was no blinding of
treatment allocation to investigators, patients, or trial center
staff.

Pretreatment data collected at the time of random assignment
included age, stage, histologic cell type and degree of tumor
differentiation (18), and planned chemotherapy regimen. Treat-
ment and initial follow-up data were collected 6 months after
randomization, and further follow-up data were collected 12
months after randomization and annually thereafter. Information
on the patients’ vital and disease status and date of disease
recurrence, if applicable, was collected at intervals of 6 months
for the first year and annually thereafter. Follow-up data in-
cluded information on disease and vital status and treatment for
recurrence. All follow-up data were collected either by the Isti-
tuto Mario Negri (Italian centers) or by the MRC CTU (all other
centers).

Adjuvant Chemotherapy

Six cycles of chemotherapy with single-agent carboplatin or
CAP at intervals of 3 weeks were recommended, although other
regimens that included platinum (combination carboplatin or
single-agent cisplatin) were also allowed. The recommended
dose of carboplatin when used as a single agent was based on the
dose required to obtain an area under the curve (AUC) of 5
mg/mL; the recommended dose of carboplatin when used in
combination was 4 mg/mL using the AUC method of Calvert et
al. (19), in which the dose required is obtained by the formula
(GFR + 25) × 5, where GFR is the measured glomerular filtra-
tion rate. The recommended dose of cisplatin when used as a
single agent was 70 mg/m2. The recommended doses for the
CAP regimen were cyclophosphamide at 500 mg/m2, doxorubi-
cin at 50 mg/m2, and cisplatin at 50 mg/m2. The type of planned
chemotherapy regimen for an individual patient had to be reg-
istered at the randomizing center at allocation before each pa-
tient was assigned to one of the trial arms.

Statistical Methods and Analysis

The calculation of sample size was complicated by the fact
that survival was likely to vary with tumor stage and it was
difficult to estimate a priori the proportions of patients at each
stage. It was originally planned that 2000 patients would be
accrued to ICON1, which would provide 90% power to detect an
absolute increase in 5-year survival of 7% (a survival improve-
ment from 60% to 67%) at a 5% statistical significance level
(two-sided test of significance).

Originally, guidelines to consider stopping the trial were
stated in the ICON1 protocol as using conservative statistical
significance tests (i.e., if P<.01, consideration would be given to
stopping the trial) and in the ACTION trial protocol as following
the O’Brien and Fleming rule (20). However, before the first
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analysis the investigators of both trials agreed that a single in-
dependent data-monitoring committee would monitor the com-
bined data from both trials as it accumulated. This data-
monitoring committee followed an informal guideline that they
would not stop the trials unless the results were extremely posi-
tive, for example, a P value of less than .001.

During the accrual period, the data-monitoring committee
noted that survival in the no-adjuvant-chemotherapy arm of the
combined trials was better than anticipated and that accrual was
slow. Therefore, in June of 1999, the investigators of the two
trials agreed that the sample size combined across both trials
could be reduced to 900 patients, with approximately 450 pa-
tients to be accrued in each trial. In a combined analysis, this
would provide a sufficient number of events to detect an increase
in absolute 3-year survival of 6% (a survival improvement from
85% to 91%), with 90% power at a 5% statistical significance
level.

The primary outcome measure was overall survival, defined
as time from randomization to death from any cause. Patients
who were still alive at the time of analysis were censored on the
date of their last follow-up. The secondary outcome measure
was recurrence-free survival, defined as the time to clinically
defined recurrence or death from any cause. Kaplan–Meier
curves of overall survival and recurrence-free survival were
compared using the Mantel–Cox version of the log-rank test
(21). The stratified log-rank test was used to allow for possible
differences across the two randomizing centers. All the statisti-
cal tests were two-sided, and all analyses were performed on an
intention-to-treat basis.

RESULTS

Baseline Characteristics

Between August 1991 and January 2000, 477 patients were
entered into the ICON1 trial from 84 centers in five countries
(U.K., Ireland, Brazil, Switzerland, and Italy; Table 1). Two
hundred forty-one patients were randomly assigned to immedi-
ate platinum-based adjuvant chemotherapy and 236 to observa-
tion until chemotherapy was indicated (i.e., no immediate adju-
vant chemotherapy) (Fig. 1). For the analysis presented here, all
data collected to March 2001 (in Italy) and December 2001 (data
held by the MRC) was included.

Fifty percent of patients were less than 55 years old. The
major histologic cell types were serous (32%), mucinous (23%),
endometrioid (23%), and clear-cell (15%). Pretreatment charac-
teristics were well balanced across the two groups (Table 1) and
were similar across coordinating centers (data not shown).

Ninety-three percent of patients had FIGO stage I disease,
and 73% had intermediate or well-differentiated tumors (Table
1). At randomization, six patients were classified as having stage
III disease with no residual bulk. However, following random-
ization one of these patients was found to have had lung metas-
tases and, in fact, had stage IV disease with residual bulk of
more than 2 cm. Two other patients who were classified as
having stage Ic and stage IIa disease, respectively, with no re-
sidual bulk, were found on review to have had stage III disease,
with one patient having residual bulk of more than 2 cm.

Adjuvant Chemotherapy Received

Two hundred forty-one patients were allocated to the adju-
vant chemotherapy arm. As Fig. 1 shows, 44 of these patients

either did not receive adjuvant chemotherapy or did not have full
information available. Of the 197 patients known to have re-
ceived chemotherapy (i.e., who had a documented chemotherapy
regimen), 171 (87%) patients were given single-agent carboplat-
in, 21 (11%) were given combination cisplatin, three (2%) were
given combination carboplatin, one (<1%) was given single-
agent cisplatin, and one (<1%) was given an unspecified regi-
men. A total of 168 patients (85%) received all six cycles of
chemotherapy, although 65 of these patients had some treatment
modification. A total of 29 of the 197 patients who received
chemotherapy (15%) received fewer than six cycles of chemo-
therapy. Compliance with chemotherapy and reasons for modi-
fication are summarized in Table 2. Six patients who were al-
located to the no-adjuvant-chemotherapy arm actually received
adjuvant chemotherapy.

Table 1. Patient accrual by country and patient characteristics
at randomization*

Characteristics

Treatment arm

Total No.
of patients
(N � 477)

Adjuvant
chemotherapy

(N � 241)

No adjuvant
chemotherapy

(N � 236)

Patient accrual, n (%)
Brazil 1 (<1) 0 1 (<1)
Ireland 2 (1) 1 (<1) 3 (1)
Italy 137 (57) 134 (57) 271 (57)
Switzerland 6 (2) 5 (2) 11 (2)
U.K. 95 (39) 96 (41) 191 (40)

Age (y), n (%)†
<55 114 (48) 122 (52) 236 (50)
55–65 65 (27) 69 (29) 134 (28)
>65 61 (25) 45 (19) 106 (22)
Missing 1 0 1
Median age, y 56 55 55

Tumor stage‡, n (%)†
I 9 (4) 4 (2) 13 (3)
Ia 89 (37) 97 (41) 186 (39)
Ib 27 (11) 25 (11) 52 (11)
Ic 98 (41) 92 (39) 190 (40)
II 15 (6) 14 (6) 29 (6)
III 2 (1) 4 (2) 6 (1)
Missing 1 0 1

Residual bulk of disease§, n (%)†
None 238 (99) 235 (99) 473 (99)
<2 cm 3 (1) 1 (<1) 4 (1)
�2 cm 0 0 0

Level of differentiation, n (%)†
Poor 61 (27) 63 (28) 124 (27)
Intermediate 95 (42) 89 (40) 184 (41)
Well 71 (31) 72 (32) 143 (32)
Missing 14 12 26

Histologic cell type, n (%)†
Serous 79 (35) 65 (29) 144 (32)
Mucinous 48 (21) 55 (24) 103 (23)
Endometrioid 46 (20) 57 (25) 103 (23)
Clear cell 31 (14) 36 (16) 67 (15)
Undifferentiated 6 (3) 2 (1) 8 (2)
Other 16 (7) 10 (4) 26 (6)
Missing 15 11 26

*Missing � information on patient was missing from dataset.
†Percentages calculated do not include missing values in denominator and

may not add up to 100% because of rounding.
‡Two patients randomized as stage Ia and II, respectively, were found to have

been stage III, and one patient randomized as stage III was found to have been
stage IV. Staging and grading was in accordance with International Federation of
Gynecology and Obstetrics (FIGO) and World Health Organization (WHO)
staging and grading systems (16,17).

§Two patients randomized as having no residual bulk were found to have had
residual bulk �2 cm after randomization.
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Overall Survival

After a median follow-up (for patients still alive) of 51
months, a total of 103 patients died (42 in the immediate adju-
vant chemotherapy arm, 61 in the no immediate adjuvant che-
motherapy arm). Patients in the adjuvant chemotherapy arm had
better overall survival than patients in the no-adjuvant-
chemotherapy arm (hazard ratio [HR] of 0.66, 95% CI � 0.45
to 0.97; P � .03). These results translate into 5-year overall
survival figures of 79% for patients who received adjuvant che-
motherapy and 70% for patients who did not receive adjuvant
chemotherapy, a difference of 9% (95% CI � 1% to 15%) (Fig.
2). A larger number of patients died without recurrence in the
no-adjuvant-chemotherapy arm than in the adjuvant chemo-
therapy arm (Table 3), and a greater number had missing infor-
mation on cause of death. However, the numbers of patients who
died for reasons not thought to be related to ovarian cancer were
similar. The causes of death are consistent with the frequency of
comorbid conditions in this patient population.

Recurrence-Free Survival

Three hundred forty-four patients (72%) were alive and re-
currence free at the time of this analysis. Of the other 133 (28%)

Table 2. Patient compliance with adjuvant chemotherapy; treatment received
and reason(s) for treatment modification

Adjuvant chemotherapy compliance
No. of

patients (%)

All protocol treatment received 103 (49)

Six cycles of chemotherapy received but treatment modified
(dose reduced or delayed)

65 (31)

Progression/death/no response 0
Toxicity 49
Patient preference 2
Other 14
Not known 0

Six cycles of chemotherapy not completed 29 (14)
Progression/death/no response 4
Toxicity 14
Patient preference 8
Other 1
Not known 2

Chemotherapy never started 12 (6)
Progression 1
Patient preference 7
Other 1
Not known 3

No information on chemotherapy 32

Total allocated to adjuvant chemotherapy 241

Fig. 1. CONSORT trial flow diagram for patients with early-
stage ovarian cancer who were accrued into the International
Collaborative Ovarian Neoplasm trial (ICON1). Patients were
randomly assigned to either the adjuvant chemotherapy arm or
to the no-adjuvant-chemotherapy arm.
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patients whose events are included in this analysis, 107 (80%)
had disease recurrence (47 in the adjuvant chemotherapy arm
and 60 in the no-adjuvant-chemotherapy arm) and 26 (20%) had
died without recurrence (eight in the adjuvant chemotherapy arm
and 18 in the no-adjuvant-chemotherapy arm). Thus the prepon-
derance of events in the recurrence-free survival analysis was
recurrences occurring sometime before death. The Kaplan–
Meier curves for recurrence-free survival of both trial arms are
shown in Fig. 3. Patients in the adjuvant chemotherapy arm had
better recurrence-free survival than patients in the no-adjuvant-
chemotherapy arm (HR � 0.65, 95% CI � 0.46 to 0.91; P �
.01). These results translate into 5-year recurrence-free survival
figures of 73% for patients who received adjuvant chemotherapy
and 62% for patients in who did not receive adjuvant chemo-
therapy, an improvement in recurrence-free survival of 11%
(95% CI � 3% to 18%).

DISCUSSION

ICON1, the largest trial ever performed in early-stage ovarian
cancer, provides evidence that adjuvant chemotherapy treatment
with a platinum-based regimen improves survival and delays
recurrence in a broad spectrum of patients with early-stage ep-
ithelial ovarian cancer. When ICON1 was planned, it was rec-
ognized that the low event rate would necessitate a large trial.
ICON1, which accrued 477 patients over eight and a half years
between August 1991 and January 2000 and ACTION, which
accrued 448 patients over a similar period, were planned inde-
pendently. Neither trial accrued the originally planned target
number of patients (2000 and 1000, respectively). However,
early on in the trials it was agreed by the trial investigators to
perform a joint analysis of ICON1 and ACTION, because the
larger number of patients in the combined analysis would make
it possible to have a more reliable estimate of treatment size and
to explore the effects of treatment in subgroups. This combined
analysis (22) confirms the benefit of adjuvant chemotherapy on
both overall survival and recurrence-free survival.

When ICON1 was launched there were only three small ran-
domized trials in early-stage ovarian cancer comparing imme-
diate treatment with adjuvant chemotherapy following surgery
with no immediate treatment (4,7,15). Two other small random-
ized studies comparing immediate with deferred platinum-based
adjuvant chemotherapy in patients with early-stage epithelial
ovarian cancer were inconclusive (8,14). A full summary and
formal meta-analysis of all of these trials of platinum-based
adjuvant chemotherapy (20) lend further support to the conclu-
sion that patients with early-stage epithelial ovarian cancer can
benefit from chemotherapy and provide no evidence to support
the notion that relative effects of chemotherapy vary according
to patient characteristics.

Fig. 2. Kaplan–Meier curves for
overall survival in patients with
early-stage ovarian cancer. Adjuvant
chemotherapy patients (n � 241)
(solid line) were those patients who
received immediate adjuvant chemo-
therapy. No-adjuvant-chemotherapy
patients (n � 236) (dotted line) were
those patients who were observed un-
til adjuvant chemotherapy was indi-
cated. The hazard ratio is 0.66 (95%
CI � 0.45 to 0.97, P � .03 using the
log-rank test) in favor of adjuvant
chemotherapy. These results translate
into 5-year survival figures of 70%
for patients who did not receive ad-
juvant chemotherapy and 79% for
patients who did receive adjuvant
chemotherapy, a difference of 9%
(95% CI � 1% to 15%).

Table 3. Patient deaths prior to recorded recurrence

Cause of death

Treatment arm

Total
Adjuvant

chemotherapy
No adjuvant

chemotherapy

Ovarian cancer 1 3 4
Not thought to be related to

ovarian cancer
5* 7† 12

Unknown cause of death 2 8 10
Total No. of deaths 8 18 26

*Metastatic breast cancer (two), ischemic heart disease (one), chronic obstruc-
tive airways disease (one), and cerebral tumor (one).

†Primary lung cancer (two), cerebrovascular accident (two), ischemic heart
disease (one), multiple sclerosis (one), and not specified but not related to
ovarian cancer or treatment (one).
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ICON1 was a large trial, with simple entry criteria. If the
clinician was uncertain whether a patient with early-stage ovar-
ian cancer would benefit from treatment with platinum-based
adjuvant chemotherapy following surgery, the patient could be
entered into the trial. There was no restriction on FIGO stage or
tumor grade. However, most patients were of early stage, with
more than 90% of patients classified as having stages I–Ic. The
results are, therefore, representative of the likely effects of che-
motherapy in clinical practice.

The ICON1 trial did have some possible limitations. First,
this trial was an open study. However, the main outcome—
overall survival—is unlikely to have been affected by ascertain-
ment bias. With respect to bias in ascertaining recurrence of
disease, recurrence of ovarian cancer is usually symptomless and
is diagnosed on clinical or radiologic examination, and all pa-
tients were followed up at the same time interval regardless of
treatment arm. Therefore, such bias was also unlikely. A second
possible limitation was that there was a small amount of cross-
over from one treatment arm to the other. However, crossover
would have had the effect of reducing the estimated effect of
chemotherapy that was observed between the two groups. There-
fore, it is likely that the effect of immediate adjuvant chemo-
therapy was, if anything, underestimated in this trial.

In conclusion, the findings of this trial indicate that all pa-
tients with early-stage ovarian cancer should be considered for
platinum-based adjuvant chemotherapy after removal of all vis-
ible tumor. Given that the majority of centers in this interna-
tional trial chose single-agent carboplatin, this becomes, by defi-
nition, the treatment of choice. The risks and benefits of other
regimens including taxanes have not been assessed in this popu-
lation, and extrapolation from trials of later disease may not
be appropriate. Future studies should investigate ways of fur-
ther improving outcomes for women with early-stage ovarian
cancer.

APPENDIX: ICON1 TRIAL COLLABORATORS AND

AFFILIATIONS

U.K.: Addenbrooke’s Hospital, Cambridge: H. M. Earl,
N. M. Bleehen, R. J. Osborne; Belfast City Hospital, Belfast:
R. J. Atkinson; Birmingham & Midland Hospital for Women,
Birmingham: K. K. Chan; Charing Cross Hospital, London: G.
Rustin; Cheltenham General Hospital, Cheltenham: R. Counsell,
J. R. Owen; Churchill Hospital, Oxford: N. P. Rowell, C. J.
Alcock, T. Ganesan; Birmingham City Hospital, Birmingham:
D. M. Luesley; Clatterbridge Hospital, Wirral: J. A. Green; Der-
byshire Royal Infirmary, Derbyshire: D. Guthrie; Dudley Road
Hospital, Birmingham: G. R. Blackledge, R. Callender, D. M.
Luesley, H. M. Earl, C. J. Poole; George Eliot Hospital, Nunea-
ton: V. G. Kenyon; Guy’s Hospital, London: P. G. Harper;
Hammersmith Hospital, London: H. Thomas; Jersey General
Hospital, St. Helier: S. Hima; Kent & Canterbury Hospital, Can-
terbury: R. S. Coltart; Leeds General Infirmary, Leeds: K. R.
Peel; Manor Hospital, Walsall: A. D. Chetiyawardana; Mid-
dlesex Hospital, London: J. A. Ledermann, R. L. Souhami;
Mount Vernon Hospital, London: D. C. Fermont, G. Rustin;
North Staffordshire Royal Infirmary, Stoke on Trent: C. W. E.
Redman, J. E. Scoble; Northern General Hospital, Sheffield: M.
E. L. Paterson; Poole General Hospital, Poole: R. J. Osborne;
Queen Elizabeth Hospital, Birmingham: A. D. Chetiyawardana,
I. N. Fernando, J. J. Mould, C. J. Poole; Royal Devon & Exeter
Hospital, Exeter: A. Hong; Royal South Hants Hospital, South-
ampton: V. Hall, C. J. Williams, T. J. Iveson; Royal Sussex
County Hospital, Brighton: D. S. Murrell, G. Newman; Royal
United Hospital, Bath: E. Gilby; Solihull Hospital, Solihull:
C. J. F. Rowbotham, D. W. Sturdee; South Cleveland Hospital,
Middlesborough: D. J. Cruickshank; Southampton General Hos-
pital, Southampton: C. J. Williams; Southend General Hospital,

Fig. 3. Kaplan–Meier curves for re-
currence-free survival in patients
with early-stage ovarian cancer.
Adjuvant chemotherapy patients
(n � 241) (solid line) were those pa-
tients who received immediate adju-
vant chemotherapy. No-adjuvant-
chemotherapy patients (n � 236)
(dotted line) were those patients who
were observed until adjuvant chemo-
therapy was indicated. The hazard ra-
tio is 0.65 (95% CI � 0.46 to 0.91,
P � .01 using the log-rank test) in
favor of adjuvant chemotherapy.
These results translate into 5-year
recurrence-free survival figures of
62% for patients who did not receive
adjuvant chemotherapy and 73% for
patients who did receive adjuvant
chemotherapy, an absolute difference
of 11% (95% CI � 3% to 18%).
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Southend: A. Lamont, C. W. L. Trask; St. George’s Hospital,
Lincoln: E. C. Murray; Stobhill Hospital, Glasgow: J. A. Davis;
Stoke City General Hospital, Stoke on Trent: A. W. Clubb;
Tameside General Hospital, Ashton-under-Lyne: J. K. Roberts;
Walsgrave Hospital, Coventry: C. J. R. Irwin, D. A. Jones, A. D.
Stockdale; Western General Hospital, Edinburgh: J. F. Smyth;
Weston Park Hospital, Sheffield: R. E. Coleman, M. J. Whipp;
Whittington Hospital, London: J. A. Ledermann. Italy: Casa di
Cura Malzoni, Avellino: C. Malzoni; Ospedale degli Infermi,
Biella: V. Vavalà; Ospedale Caduti Bollatesi, Bollate, Milan: E.
Piatto; Policlinico S. Orsola Malpighi, Bologna: A. Martoni;
Ospedale SS. Trinità, Borgomanero, Novara: P. G. Fornara;
Unità Sanitaria Locale Brindisi/1, Brindisi: M. C. Chetrì; Os-
pedale Civile Sirai, Carbonia, Cagliari: G. Chessa; Ospedale
Ramazzini, Carpi, Modena: F. Artioli; Ospedale S. Bambino,
Catania: S. Cavallaro Nigro; Ospedale Generale Valduce,
Como: C. Belloni; Ospedale Civile, Conegliano, Veneto, Tre-
viso: E. Candiotto; Ospedale di Circolo, Desio, Milan: G. Or-
fanotti; Azienda Ospedaliera Università di Ferrara, Ferrara: A.
Bianchi; Ospedale S. Cuore di Gesù, Gallipoli, Lecce: G. Mele;
Ospedale Civile, Genova Sampierdarena: G. Marrè Brunenghi;
Ospedale Civile Misericordia, Grosseto: R. Algeri; Ospedale
Generale S. Salvatore, L’Aquila: M. Moscarini; Ospedale Civile
Renzetti, Lanciano, Chieti: G. Belfiore; Ospedale S. Maria Gor-
etti, Latina: M. D’Aprile; Ospedale Alessandro Manzoni, Lecco:
N. Natale; Ospedale Maggiore, Lodi, Milan: M. Luerti; Osped-
ale Mandic/Unità Socio Sanitaria Locale 14, Merate, Como: A.
Vecchione; Clinica Mangiagalli-Università degli studi di Mi-
lano, Milan: R. Maggi; Istituto Europeo di Oncologia, Milan: L.
Bocciolone; Ospedale San Gerardo dei Tintori, Monza, Milan:
C. Bonazzi, A. A. Lissoni, S. M. Rota; Azienda Ospedaliera
San Luigi, Orbassano, Torino: L. Dogliotti; Ospedale Buccheri
La Ferla Fatebenefratelli, Palermo: G. Vegna; Ospedale V.
Cervello, Palermo: D. Gueli Alletti; Policlinico S. Pietro, Ponte
S. Pietro, Bergamo: A. Epis; Ospedale Generale S. Camillo,
Rieti: V. Scotto di Palumbo; Università La Sapienza, Rome: L.
Marzetti; Ospedale Civile, Rovereto, Trento: G. Gorga; Osped-
ale S. Leonardo, Salerno: S. Cariello; Ospedale Civile Agnelli,
Savigliano, Cuneo: L. Galletto; Ospedale Civile, Sesto San Gio-
vanni, Milan: A. Raina; Ospedale Unità Sanitaria Locale Roma
26, Tivoli, Rome: F. Corrado; Ospedale S. Anna-Div A, Torino:
E. Guercio; Ospedale S. Anna-Div B, Torino: R. Jura; Ospedale
S. Giovanni Azienda Sanitaria, Torino: C. Bumma; Università
Dipartimento Discipline Ginecologiche-Ostetriche, Torino: M.
Massobrio; Ospedale Civile Consortile, Treviglio, Bergamo: R.
Grassi; Ospedale di Circolo, Varese: M. Grampa; Azienda Os-
pedaliera, Verona: G. Cetto; Ospedale Civile S. Bortolo, Vi-
cenza; V. Fosser. Republic of Ireland: South Infirmary-Victoria
Hospital, Cork: A. Curtain. Brazil: Fêmina S. A., Porto Alegre:
E. Palmeiro. Switzerland: Kantonsspital, Basel: A. Dieterle; In-
selspital Onkologie, Bern: T. Hardegger; Centre Hospitalier
Universitaire Vaudois, Lausanne: J. F. Delaloye; Ospedale
Civico, Lugano: M. Rabaglio, C. Sessa; Ospedale Beata
Vergine, Mendrisio: A. Goldhirsch, M. P. Saletti; Ospedale San
Giovanni, Bellinzona: M. Wörtelboer; Frauenfeld, St. Gallen: C.
Furrer; Hôpital Cantonal Universitaire, Geneva: A. Hügli, H.
Bonnefoi; Kantonsspital, St. Gallen: B. Thürlimann. Data Man-
agement: ICON office Mario Negri Institute, Italy: M. Flann, A.
Buda, I. Floriani, A. Tinazzi. MRC-CTU, U.K.: N. Chadwick, B.
Tham, J. Sandercock, S. Wheeler. Data-Monitoring Committee:
J. Pater (chair), M. Buyse, G. Omura.

REFERENCES

(1) Parkin DM, Pisani P, Ferlay J. Estimates of the worldwide incidence of 25
major cancers in 1990. Int J Cancer 1999;80:827–41.

(2) Dent SF, Klaassen D, Pater JL, Zee B, Whitehead M. Second primary
malignancies following the treatment of early stage ovarian cancer: update
of a study by the National Cancer Institute of Canada. Ann Oncol 2000;
11:65–8.

(3) Björkholm E, Petterson F, Einhorn N, Krebs I, Nilsson B, Tjernberg B.
Long-term follow-up and prognostic factors in ovarian carcinoma. Acta
Radiol Oncol 1982;21:413–9.

(4) Hreshchyshyn MM, Park RC, Blessing JA, Norris HJ, Levy D, Lagasse
LD, et al. The role of adjuvant therapy in stage I ovarian cancer. Am J
Obstet Gynecol 1980;138:139–45.

(5) Trimbos JB, Vergote I, Bolis G, Vermorken JB, Mangioni C, Madronal C,
et al. Impact of adjuvant chemotherapy and surgical staging in early-stage
ovarian carcinoma: European Organisation for Research and Treatment of
Cancer–Adjuvant ChemoTherapy In Ovarian Neoplasm trial. J Natl Cancer
Inst 2003;95:113–25.

(6) Sigurdsson K, Johnsson JE, Trope C. Carcinoma of the ovary, stages I and
II. A prospective randomized study of the effects of postoperative chemo-
therapy and radiotherapy. Ann Chir Gynaecol 1982;71:321–9.

(7) Young RC, Walton LA, Ellenberg SS, Homesley HD, Wilbanks GD,
Decker DG, et al. Adjuvant therapy in stage I and stage II epithelial ovarian
cancer. Results of two prospective randomized trials. N Engl J Med 1990;
322:1021–7.

(8) Bolis G, Colombo N, Pecorelli S, Torri V, Marsoni S, Bonazzi C, et al.
Adjuvant treatment for early epithelial ovarian cancer; results of two ran-
domized clinical trials comparing cisplatin to no further treatment or chro-
mic phosphate. Ann Oncol 1995;6:887–93.

(9) Sevelda P, Gitsch E, Dittrich C, Haider F, Czwewenka K, Schemper M, et
al. Therapeutic and prognostic results of a retrospective multicentre ovarian
cancer study of FIGO stages I and II. Geburtshilfe Frauenheilkd 1987;47:
179–85.

(10) Klaassen D, Shelley W, Starreveld A, Kirk M, Boyes D, Gerulath A, et al.
Early stage ovarian cancer: a randomized clinical trial comparing whole
abdominal radiotherapy, melphalan and intraperitoneal chromic phosphate:
a National Cancer Institute of Canada Clinical Trials Group report. J Clin
Oncol 1988;6:1254–63.

(11) Vergote IB, Vergote-De Vos LN, Abeler VM, Aas M, Lindegaard MW,
Kjorstad KE, et al. Randomized trial comparing cisplatin with radioactive
phosphorus or whole-abdomen irradiation as adjuvant treatment of ovarian
cancer. Cancer 1992;69:741–9.

(12) Chiara S, Conte P, Franzone P, Orsatti M, Bruzzone M, Rubagotti A, et al.
High-risk early-stage ovarian cancer. Randomized clinical trial comparing
cisplatin plus cyclophosphamide versus whole abdominal radiotherapy. Am
J Clin Oncol 1994;17:72–6.

(13) Fyles AW, Thomas GM, Pintilie M, Ackerman I, Levin W. A randomized
study of two doses of abdominopelvic radiation therapy for patients with
optimally debulked stage I, II and III ovarian cancer. Int J Radiat Oncol
Biol Phys 1998;41:543–9.

(14) Tropé C, Kaern J, Hogberg T, Abeler V, Hagen B, Kristensen G, et al.
Randomized study on adjuvant chemotherapy in stage I high-risk ovarian
cancer with evaluation of DNA-ploidy as prognostic instrument. Ann On-
col 2000;11:281–8.

(15) Krafft W, Morack G, Flach W, Behling H, Schirmer A, Bruckmann D, et
al. The therapy of early ovarian cancer T1/T2 M0 N0. Arch Geschwulst-
forsch 1980;50:664–71.

(16) The ICON Collaborators. ICON2: randomised trial of single-agent carbo-
platin against three-drug combination of CAP (cyclophosphamide, doxo-
rubicin and cisplatin) in women with ovarian cancer. Lancet 1998;352:
1571–6.

(17) Shepherd JH. Revised FIGO staging for gynaecological cancer. Br J Obstet
Gynaecol 1989;96:889–92.

(18) Serov SF, Scully RE, Sobin LE. International histological classification of
tumors, no 9: histological typing of ovarian tumours. Geneva (Switzer-
land): World Health Organization; 1973. p. 1–56.

(19) Calvert AH, Newell DR, Gumbrell LA, O’Reilly S, Burnell M, Boxall FE,
et al. Carboplatin dosage: prospective evaluation of a simple formula based
on renal function. J Clin Oncol 1989;7:1748–58.

Journal of the National Cancer Institute, Vol. 95, No. 2, January 15, 2003 ARTICLES 131

D
ow

nloaded from
 https://academ

ic.oup.com
/jnci/article/95/2/125/2912345 by guest on 09 April 2024



(20) O’Brien PC, Fleming TR. A multiple testing procedure for clinical trials.
Biometrics 1979;35:549–56.

(21) Parmar MK, Machin D. Survival analysis: a practical approach. Chichester
(U.K.): Wiley; 1995.

(22) International Collaborative Ovarian Neoplasm Trial 1 and Adjuvant Chemo-
Therapy In Ovarian Neoplasm Trial: two parallel randomized phase III
trials of adjuvant chemotherapy in patients with early-stage ovarian carci-
noma. J Natl Cancer Inst 2003;95:105–12.

NOTES

Supported in Italy by Fondazione Nerina e Mario Mattioli, in the U.K. by the
U.K. Medical Research Council, and in Switzerland by the Swiss Group for
Clinical Cancer Research.

Manuscript received April 17, 2002; revised November 7, 2002; accepted
November 14, 2002.

132 ARTICLES Journal of the National Cancer Institute, Vol. 95, No. 2, January 15, 2003

D
ow

nloaded from
 https://academ

ic.oup.com
/jnci/article/95/2/125/2912345 by guest on 09 April 2024


