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Background: The Gruppo Oncologico Italia Meridionale 9902 trial compared four cycles of high-dose epirubicin plus

cyclophosphamide (EC) with four cycles of docetaxel (Taxotere, D) followed by four cycles of EC as adjuvant treatment

of node-positive breast cancer.

Patients and methods: Patients were randomly assigned to EC (E 120 mg/m2, C 600 mg/m2, arm A) for four cycles

or four cycles of D (100 mg/m2) followed by four cycles of EC (arm B), both regimens every 21 days. Hormone

receptor-positive patients were given hormonal therapy for 5 years. Primary end point was 5-year disease-free survival

(DFS). Secondary objectives were overall survival (OS) and safety.

Results: There were 750 patients enrolled. With a median follow-up of 64 months, 5-year DFS was 73.4% in both

arms, and 5-year OS was 89.5% versus 90.7% in arm A and B [hazard ratio was 0.99 (95% confidence interval for

DFS 0.75–1.31; P = 0.95)], respectively. Grade 3–4 toxicity was more common in arm B.

Conclusions: This study did not show advantages from the addition of docetaxel to high-dose EC as adjuvant

chemotherapy in node-positive breast cancer. The small sample size and low number of DFS events may have limited

the ability to observe statistically significant difference between the two arms.
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introduction

Adjuvant chemotherapy has an important role in early-stage
breast cancer. In the late 1990s, combination chemotherapy with
cyclophosphamide, methotrexate and fluorouracil-like regimens
were known to reduce the annual odds of recurrence and death
by 24% and 14%, respectively, compared with no treatment; the
Early Breast Cancer Trialists’ Collaborative Group meta-analysis
in 1998 showed a reduction of recurrences and mortality with
adjuvant anthracycline-containing regimens in comparison with
CMF-like regimens [1]. A National Surgical Adjuvant Breast and
Bowel Project randomized trial demonstrated that four cycles of
adjuvant doxorubicin and cyclophosphamide (AC) were as

effective as six cycles of classical CMF in node-positive breast
cancer patients [2], and consequently AC regimen for four cycles
became widely used throughout the world. Mainly in Europe,
doxorubicin had been frequently replaced by epirubicin, known
to be as active as the parent compound but with lower toxicity
[3–5]. The shape of the dose–response curve for epirubicin
above 60 mg/m2, and the optimal dose remained a topic
controversy in the late 1990s, many trials in advanced diseases
suggesting a clear dose-related effect [6, 7], so there was an
urgent need for further dose-response data in adjuvant setting.
Docetaxel is probably the most active single agent in breast

cancer, and results in advanced disease supported the
development of trials including both paclitaxel or docetaxel, in
combination or in sequence with anthracyclines, in the
adjuvant setting [8]. The most commonly employed sequence
is an anthracycline followed by a taxane; the reverse sequence
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was rarely used, mostly in small phase II trials in metastatic
disease, suggesting activity and perhaps lower toxicity [9–14].
A number of ‘first-generation’ adjuvant randomized phase

III trials have been designed at the end of the 1990s and the
early 2000s comparing an anthracycline-containing arm with
a concurrent or sequential anthracycline plus taxane-containing
arm; the preliminary data showed encouraging results in favor
of the taxane arms [15–18].
Based on the early results of a previous our experience in

adjuvant setting with a regimen of high-dose epirubicin in
combination with cyclophosphamide, showing activity and
manageable toxicity [19], we designed a multicenter phase III
prospective randomized trial with four cycles of high-dose
epirubicin plus cyclophosphamide (EC) as the standard
comparator arm versus four cycles of docetaxel (D) followed by
four cycles of high-dose EC in node-positive operable breast
cancer patients.

patients and methods

study population
From April 1999 to October 2005, 750 surgery-treated node-positive breast

cancer patients entered the trial. Main eligibility criteria were age 18–70

years; definite primary surgery (tumorectomy, quadrantectomy, or

modified radical mastectomy) plus axillary dissection for operable (T1–T3)

breast cancer within 6 weeks; histologically proven axillary lymph node

involvement (at least five nodes removed); World Health Organization

performance status less than 2; adequate hematologic, hepatic, renal, and

cardiac function [baseline left ventricular ejection fraction (LVEF) >50%].

Exclusion criteria included pregnancy, locally advanced or metastatic breast

cancer, previous chemotherapy, hormonal therapy, radiotherapy, previous

other cancers (except treated basal cell skin carcinoma or in situ cervical

cancer) or contralateral breast cancer, documented history of cardiac

disease contraindicating anthracyclines, preexistent neuropathy or any

other severe illness or medical condition.

Eligible patients underwent a complete staging workup within 8 weeks

before registration, including bilateral mammography, bone scan, chest X-

ray, abdominal ultrasound, blood count, and chemistry, and signed

a written informed consent form before randomization; the protocol was

reviewed and approved by the ethic committee/institutional review boards

of all participant centers and was carried out according to the European

Good Clinical Practice requirements and the Helsinki Declaration.

study design and treatment
This was a multicenter, prospective, randomized phase III trial. Patients

were stratified according to center, number of metastatic axillary nodes (1–

3, 4–9, ‡10), age (<50 years; ‡50 years), hormonal receptor status [estrogen

receptor (ER) and/or progesterone receptor (PgR) positive; ER and PgR

negative]. Randomization procedures were computer generated, centralized

at the Regina Elena National Cancer Institute, which was the coordinator

center, and patients assigned according to the minimization technique [20].

Eligible patients were randomly allocated to one of the following arms:

A: four cycles of EC (epirubicin 120 mg/m2 and cyclophosphamide

600 mg/m2 i.v., on day 1, every 21 days); B: four cycles of D [docetaxel

(Taxotere), 100 mg/m2 i.v. as 1-h infusion, on day 1, every 21 days],

followed by four cycles of EC as above. At the end of chemotherapy,

patients with positive hormonal receptors (ER, PgR, or both) were given

hormonal treatment (tamoxifen) for 5 years; starting January 2003,

postmenopausal women were given anastrozole for 5 years; radiotherapy

was administered in case of conservative surgery, and in case of four or

more positive nodes.

Antiemetics (5-HT3 receptor antagonists and corticosteroids) were given

before each cycle; premedication with corticosteroids (100 mg/day of

prednisolone), starting 24 h before and ending 30 h after docetaxel infusion,

was delivered to all the patients. Primary prophylaxis with granulocyte

colony-stimulating factors (G-CSF) was not allowed.

Treatment was delayed for a maximum of 2 weeks in case of granulocyte

count of <1.5 · 109/l and/or a platelet count <100 · 109/l on day 21, and G-

CSF was prescribed for subsequent cycles. In the event of G4 febrile

neutropenia, G-CSF and antibiotic were administered, and prophylactic G-

CSF was added in the subsequent cycles. In case of a second episode of G4

Figure 1. CONSORT diagram. D, docetaxel; EC, epirubicin plus cyclophosphamide; ITT, intention to treat.
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febrile neutropenia, drugs doses were reduced by 25%. Epirubicin dose

reduction was carried out also in case of bilirubin >50% upper limit of

normal (UNL), whereas the drug was discontinued for values ‡3 · UNL. In

case of signs or symptoms of cardiotoxicity, EC regimen was discontinued.

Docetaxel dose was reduced by 25% also for transaminases or bilirubin >2.5
· UNL, or for G2 peripheral neurotoxicity or fluid retention; in case of G3

neurotoxicity, docetaxel was discontinued and EC regimen was started.

Discontinuation of treatment was required for disease progression, patient

refusal, unacceptable toxicity, and any other severe toxicity at the discretion

of the investigators.

ER and PgR, analyzed immunohistochemically in an automated

autostainer, were considered positive when at least 10% of the neoplastic

cells showed distinct nuclear immunoreactivity. HER-2 protein

overexpression was retrospectively evaluated with the DAKO Hercept Test

kit and scored by intensity and pattern of membrane staining; HER-2 gene

amplification was evaluated by FISH.

Radiotherapy (two tangential photon fields to 50 Gy in 25 fractions plus

10 Gy boost on tumor bed) was started within 5 weeks after the last cycle of

chemotherapy in all the patients who had undergone breast conservative

surgery and, starting March 2004, in all the patients with four or more

involved axillary lymph nodes (chest wall and supraclavicular fossa). Minor

deviations from this technique according to local institutional guidelines

were allowed.

Toxicity was evaluated in each cycle and graded according to National

Cancer Institute Common Toxicity Criteria (version 3.0) criteria. Hematologic

toxicity was evaluated at nadir and on day 21 of each cycle. LVEF was

evaluated, by Multi Gated Acquisition Scan scan or echocardiography, at

baseline, after four EC cycles, and during the follow-up period. Imaging studies

(chest X-ray, liver ultrasound) were carried out every 6 months for 5 years and

yearly thereafter. Mammography and bone scan were carried out yearly.

statistical analysis
According to protocol, the primary end point of the study was 5-year

disease-free survival (DFS), defined according to the STEEP system [21] as

the time from randomization to the time of first relapse (local, regional,

distant), contralateral breast cancer, or death from any cause. The trial was

designed to detect a 10% difference in DFS, with 80% power and two-sided

type I error of 5%. Assuming a 5-year DFS of 60% in the control arm (EC)

and a hazard ratio (HR) of 0.70, 252 total DFS events were needed; this

hypothesis required to enroll 740 patients (370 in each arm) in 3 years of

accrual, a median follow-up of 5 years, with a drop out of 5%. No interim

analyses were carried out. Secondary end points were overall survival (OS),

defined as the time from randomization to the time of death from any

cause, and safety. The DFS and OS were estimated by the Kaplan–Meier

method and groups were compared by use of the log-rank test. HRs were

obtained from Cox proportional hazards regression models. Univariate

analyses tested the influence of the baseline covariates on the DFS and OS

and multivariate analyses adjusted the effect of covariates in the presence of

the other covariates. The analysis was carried out on all randomized

patients on an intention-to-treat (ITT) basis while a secondary analysis was

done on the subgroup of patients receiving the entire planned

chemotherapy regimen (per-protocol population). Exploratory analyses on

subgroups of patients were done, without any adjustment for multiple

testing, reporting HRs and their 95% confidence intervals (CIs).

All the patients treated with at least one cycle were considered assessable

for toxicity. The proportion of patients with grade 3 or 4 toxicity in the two

treatment arms was compared using the chi-square test.

All the analyses have been carried out by the coordinator center. SPSS

17.0 was used to analyze the database. Fixed effects meta-analysis using data

extracted from published reports of relevant adjuvant and neoadjuvant

taxane clinical trials was carried out.

Because the accrual rate was slower than expected, and DFS events were

lower than calculated, the actual power of the sample, revised according the

198 disease-free related events observed, decreases to 70%; on the other

hand, recalculating sample size with a 5-year DFS of 73% in the control

group, 198 events give an 80% power of identifying a difference of 8%

between the two arms.

results

patient characteristics

Figure 1 shows the CONSORT diagram. From April 1999 to
October 2005, 750 patients entered the trial, 374 in arm A (EC)
and 376 in arm B (D/EC), from 20 Italian oncologic centers.
Data on treatment and follow-up were completely lacking from
14 (arm A) and 8 (arm B) patients. The ITT analysis was
carried out on 360 (arm A) and 368 (arm B) patients; 354 and

Table 1. Patient and tumor characteristics

Characteristics EC (n = 374) D/EC (n = 376)
No. (%) No. (%)

Median age (25th–75th

percentiles), years

51 (44–60) 50 (43–59)

£50 187 (50.0) 196 (52.1)

‡50 187 (50.0) 180 (47.9)

Menopausal status

Premenopausal 170 (45.4) 179 (47.6)

Postmenopausal 185 (48.1) 183 (48.6)

WHO performance status

0 367 (98.1) 369 (98.1)

1 7 (1.9) 7 (1.9)

Tumor size

T1 146 (39.1) 159 (42.4)

T2 203 (54.4) 192 (51.2)

T3 24 (6.4) 24 (6.4)

Number of involved nodes

1–3 352 (94.2) 356 (94.7)

4–9 17 (4.5) 15 (4.0)

‡10 5 (1.3) 5 (1.3)

Hormonal receptor status

Positive (ER and/or PgR) 287 (76.7) 289 (76.9)

Negative (ER and PgR) 87 (23.3) 87 (23.1)

Histopathological grade

G1 20 (6.0) 19 (5.6)

G2 164 (49.5) 199 (58.4)

G3 145 (43.8) 123 (36.1)

HER-2 status

Negative 118 (70.6) 120 (72.7)

Positive 49 (29.4) 45 (27.3)

Conservative surgery 206 (55.1) 204 (54.3)

Adjuvant therapy

Radiotherapy

Complementary 206 (55.1) 204 (54.3)

Postmastectomy 10 (2.7) 8 (2.1)

Hormonal therapy 260 (69.5) 259 (68.9)

D, docetaxel; EC, epirubicin plus cyclophosphamide; ER, estrogen receptor;

PgR, progesterone receptor; WHO, World Health Organization. Missing

values: T size EC group 1, D/EC group 1; Histopathological grade EC

group 45, D/EC group 35; HER-2 status EC group 207, D/EC group

211; Menopausal status EC group 19, D/EC group 14.
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363 patients received the allocated treatment, respectively; 352
(94.1%) and 329 (87.5%) patients received the complete
protocol-specified treatment, respectively. Four patients
randomized to arm A received in error treatment B and were
analyzed for efficacy as ITT in arm A.
Patient characteristics are shown in Table 1. In general, the

two treatment arms were well balanced in terms of demographics
and tumor characteristics; the majority of the patients, 94.2%
(arm A) and 94.5% (arm B), had one to three positive nodes;
4.5% (arm A) and 4.0% (arm B) had four to nine positive nodes,
respectively; and 1.3% of the patients in each arm had more than
nine positive nodes. Negative hormonal receptor status was
found in 23.3% (arm A) and 23.1% (arm B) of the patients.
HER-2, retrospectively evaluated in 167 (arm A) and 165 (arm B)
patients, was overexpressed or amplified in 29.4% and 27.3% of
the cases, respectively. Adjuvant radiotherapy was administered to
57.8% (arm A) and 56.4% (arm B) of the patients. Hormonal
therapy (tamoxifen 450 patients, anastrozole 69 patients) for 5

years was given to 69.5% and 68.9% of the patients in the arms A
and B, respectively.

efficacy results

In the current analysis, with a median follow-up of 64 months
(IQR 41–84, range 1–130 months), no evidence was found of
a difference in DFS between the control (EC) and the
experimental (D/EC) arms (overall HR for D/EC versus EC
0.99, 95% CI 0.75–1.31; P = 0.95); 5-year DFS were 73.4% for
both arms. Figure 2A shows Kaplan–Meier curves for DFS in
the two arms (log-rank test P = 0.95). Events related to DFS and
OS are reported on Table 2; no significant differences were
observed between the two arms for type of relapse; distant 5-
year DFS was 82.8% (arm A) and 80.7% (arm B), P = 0.74.
Even evaluating 5-year recurrence-free interval according to
STEEP system, no significant differences were observed
between the two arms, being 76.7% and 76.3% in arms A and
B, respectively (P = 0.95, HR = 0.99, 95% CI 0.73–1.34).

Figure 2. Disease-free survival (A) and overall survival (B) by treatment. D, docetaxel; EC, epirubicin plus cyclophosphamide.
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Cox proportional hazards analysis was carried out to evaluate
the effects of patient and tumor characteristics on DFS (Table 3).
Tumor size, histopathologic grade, hormonal receptor status,
and HER-2 status significantly correlate with prognosis; at

multivariate analysis, only hormonal receptor status and
tumor size maintained their significance. Figure 3 shows the
effect of treatment on DFS within subgroups of baseline
characteristics. Considering two subgroups at good and poor
prognosis created according to multivariate analysis (T2–3/ER
negative versus T1/ER positive in the two treatment arms), no
differences in DFS between the two arms were observed; even
evaluating together ER and HER-2 status, and considering
HER-2-positive/ER-negative versus HER-2-negative/
ER-positive patients in the two treatment arms, no
differences in DFS between the two arms were observed.
To date, 43 (arm A) and 39 (arm B) randomized patients

have died. Figure 2B shows OS Kaplan–Meier curves for each
treatment arm, which demonstrated 89.5% survival rate at 5
years for EC arm and 90.7% for the D/EC arm, with no
significant differences between the two arms (HR for D/EC
versus EC 0.84; 95% CI 0.54–1.31; P = 0.45).

toxicity

Main toxic effects are reported on Table 4. In arm A and arm
B, 354 and 363 patients were assessable for toxicity,
respectively. Adverse events were assessed after every cycle in
each patient and reported as maximum grade. There was
a higher incidence of G3–G4 neutropenia in arm B (D/EC)
compared with the EC arm, 64.2% versus 54.2% (P = 0.007).
Neutropenic fever was observed in 2% and 6.6% of the
patients of arms A and B, respectively (P = 0.02).
Hypersensitivity reactions were observed in 1 (arm A) and 19
(arm B) patients, respectively (P < 0.0001), and in 13 among
19 patients prompted docetaxel discontinuation. There were
six cases of reversible cardiotoxicity, all in the follow-up
period, one in arm A and five in arm B. Grade 3 alopecia was
universal in both arms. No cases of secondary leukemia or
myelodisplastic syndrome were observed; one case of non-
Hodgkin lymphoma was observed in arm A.

Table 2. Events contributing to disease-free survival and number of

distant relapses, second cancers, and deaths

EC (n = 374) D/EC (n = 376)

Number of patients with

event contributing to

disease-free survival

analysis

93 96

Locoregional recurrence 24 21

Distant recurrence 60 66

New breast diseasea 9 7

Death from any cause (no

recurrence)

0 2

Distant relapse ever reported 91 89

New breast disease ever reporteda 13 8

All non-breast cancer

primary tumorsb
5b 4c

All deaths 43 39

Breast cancer 40 37

Death from other causes

(without recurrence)

0 2d

Cancer (non-breast) 3 0

Treatment toxicitye 0 0

D, docetaxel; EC, epirubicin plus cyclophosphamide.
aIncludes contralateral breast cancer recurrences and new contralateral and

ipsilateral breast second primary tumors.
bLymphoma 1, pancreas 1, thyroid 1, endometrium 2.
cSkin 1, ovary 1, peritoneum 1, colon-rectum 1.
dCar accident.
eDeaths occurring during chemotherapy or with 30 days of chemotherapy

completion.

Table 3. Cox regression model analysis for disease-free survival in the intent-to-treat population

Characteristics

Univariate Multivariate

HR (95% CI) P HR (95% CI) P

Treatment

D/EC versus EC 0.99 (0.73–1.31) 0.95

Age

>50 versus £50 years 1.11 (0.84–1.46) 0.47

T size

T2–T3 versus T1 1.84 (1.36–2.49) <0.0001 1.80 (1.33–2.44) <0.0001
N involvement

‡4 versus 1–3 1.15 (0.61–2.17) 0.67

Histopathological grade

G3 versus G2 1.41 (1.04–1.91) 0.01

Hormonal receptor status

Positive versus negative 0.48 (0.36–0.64) <0.0001 0.49 (0.36–0.66) <0.0001
HER-2 status

Negative versus positive 0.54 (0.36–0.81) 0.004

Adjuvant radiotherapy

Yes versus no 1.00 (0.74-–1.35) 0.98

CI, confidence interval; D, docetaxel; EC, epirubicin plus cyclophosphamide; HR, hazard ratio; N, node; T, tumor.
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In groups A and B, 20/374 (5.3%) and 13/376 (3.5%)
patients did not receive planned chemotherapy (P = 0.28)
(Figure 1); among 363 treated patients of arm B, reasons of
discontinuating allocated treatment were allergic reactions in
13, progressive disease in 2, refusal in 6, various toxic effects in
7, and other reasons in 6 patients; among 354 treated patients
of arm A, reasons of discontinuating EC allocated regimen were
one refusal and one allergic reaction.
The median relative dose intensity of EC in arm A was 100%;

in arm B it was 100% for docetaxel and 98% for EC.

discussion

With a median follow-up of 64 months, the Gruppo
Oncologico Italia Meridionale (GOIM) 9902 trial did not show

a statistically significant difference in 5-year DFS between the
two arms, being 73.4% in both arms, nor in 5-year OS (89.5%
and 90.7%). As expected, the rate of grade 3–4 neutropenia was
higher in the arm B (P = 0.007); moreover, hypersensivity
reactions, neurological toxicity, cutaneous toxicity, and mild
diarrhea were more frequently observed in arm B. No other
relevant differences in adverse events were observed between
the two arms, and no life-threatening toxic effects were
reported, being toxic effects usually manageable.
To date, several phase III clinical trials have evaluated taxanes

in adjuvant setting; definite and detailed conclusions about
taxanes benefit are difficult to draw from individual trials
because studies are differently powered, include biologically
heterogeneous patients and tumors, have employed different
taxanes schedules, control anthracycline arms that are
dissimilar and often of unequal duration, and results are
reported at various follow-up periods. Overall, anthracycline-
containing regimens are associated with a small reduction in
the risk of recurrence and death compared with CMF, with an
absolute benefit of 3% at 5 years and 4% at 10 years, and
taxanes provided a clear adjunctive advantage, as confirmed by
several meta-analyses [22–25]. Recently, a large meta-analysis
including 13 studies and >22 000 patients showed a pooled HR
estimated of 0.83 and 0.85 for DFS and OS, respectively, with
an absolute improvement in 5-year DFS and OS of 5% and 3%,
respectively, over non-taxane regimens [26]. The meta-analysis
shown on Figure 4 reports more recent results on main first-
generation taxane neoadjuvant/adjuvant trials confirming an
advantage in DFS for the taxane arms of 3.2%, (95% CI 2.3% to
4.2%), with an HR of 0.86 (95% CI 0.82–0.90).
Some potential limitations of the present study, including the

relative small sample size and the lower number of events than
expected, should be taken in account. First, our results are to be
interpreted in the context of the size of the difference the trial

Figure 3. Hazard ratios for disease-free survival by patient and tumor characteristics.

Table 4. Main toxic effects

G3–G4 toxic

effect

EC (n = 354),

N (%)

D/EC (n = 363),

N (%)

P

Neutropenia 192 (54.2) 233 (64.2) 0.007

Neutropenic fever 10 (2.8) 24 (6.6) 0.02

Anemia 9 (2.5) 7 (1.9) 0.76

Thrombocytopenia 2 (0.6) 4 (1.1) 0.70

Nausea-vomiting 21 (5.9) 21 (5.8) 0.94

Mucositis 9 (2.5) 18 (5.0) 0.13

Diarrhea 1 (0.3) 12 (3.3) 0.006

Hepatic 1 (0.3) 4 (1.1) 0.38

Neurological 0 12 (3.3) <0.0001
Cutaneous 0 6 (1.6) 0.03

Cardiac 1 (0.3) 5 (1.4) 0.23

Hypersensitivity 1 (0.3) 19 (5.2) <0.0001

D, docetaxel; EC, epirubicin plus cyclophosphamide.
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was powered to detect; more than 94% of the enrolled patients
had one to three positive nodes with a presumably reduced and
delayed relapse risk and a long life-expectancy, and this may
have contributed to the lower rate of events than expected; we
cannot exclude that with a higher number of patients and
longer follow-up differences in 5-year DFS lower than 10%
between the two arms might have been found. Second, in the
GOIM 9902 trial, the comparator EC arm was probably more
active than other comparator anthracycline-containing arms
(see supplementary data, available at Annals of Oncology
online), even if no direct comparison is available from literature
data, and the benefit of adding a taxane may have been
attenuated; when the trial was designed, EC was considered
among the ‘standard’ regimens in adjuvant setting, but
epirubicin dose was usually lower, and clear evidence on the
importance of anthracycline dose in adjuvant setting came later
from trials and retrospective analyses [43–45]. Third, the
different duration of chemotherapy in the two arms, not
uncommon in the first-generation adjuvant taxane trials; longer
treatments may be more efficacious but have the potential
disadvantage of possible reduced treatment compliance over
time, with higher risk of dose reductions/delays/
discontinuations; analyzing our results on 352 and 329
assessable per-protocol patients, we observed 5-year DFS of
73.8% (arm A) and 74.2% (arm B), respectively (P = 0.86).
Fourth, the ‘sequence’ employed in the trial,
taxane/anthracycline, based on the Gompertzian kinetic
model proposed by Norton and Simon, is considered feasible
and effective in advanced setting; in the adjuvant setting, few
trials employed the reverse sequence [41, 42, 46–49], with

favorable results, for reduced toxicity [47–49], sometimes for
higher activity [41], and, recently, a significant advantage in
pathological complete responses was reported also in
neoadjuvant setting [50, 51]. To date, a number of ongoing
randomized adjuvant trials are investigating chemotherapy
sequencing and, based on the above reported literature results,
it is unlikely that the sequence order could have negatively
influenced our results.
Overall, since the magnitude of anthracycline and taxane

advantage in DFS and OS over non-anthracycline and taxane-
containing adjuvant regimens is relatively small, the selection of
patients who are more likely to respond according to tumor
biology would be mandatory. Several studies, mostly
retrospectives, suggested anthracycline and/or taxane benefit
related to HER-2 iperexpression or topoisomerase II
amplification, or to negative hormonal receptor status, but
results are conflicting [52, 53]. In our trial, no significant
differences have been observed in the two arms according to
HER-2 status, even if numbers are very small, and there was
a trend toward higher activity of docetaxel arm in ER-negative
tumors (Figure 3).
Other taxane-based randomized adjuvant trials did not

demonstrate significant advantage in DFS over non-taxane
comparator adjuvant regimens; among the main first-
generation trials, there are seven other ‘negative’ studies,
possibly for underpowered design [33, 37, 40, 42], intensified
control arm [33, 35, 37], lower chemotherapy doses [28, 32],
and shorter chemotherapy duration in the experimental arm
[54]. In conclusion, the GOIM 9902 is a negative trial, but we
should consider the limited power of the study due to the small

Figure 4. Meta-analysis on disease-free survival of main taxane first-generation adjuvant/neoadjuvant trials.
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sample size, and to the lower number of DFS events than
originally planned; we cannot exclude that, considering the
relative favorable prognosis of our patient population, some
differences could emerge with longer follow-up.
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