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Abstract The BIG 1-98 trial is a large, randomized,

independently conducted clinical trial designed to compare

the efficacy of upfront letrozole versus tamoxifen mono-

therapy and to compare sequential or up-front use of

letrozole and/or tamoxifen as an early adjuvant therapy for

patients with early breast cancer. We report on the results

from the primary core analysis of the BIG 1-98 trial of

8,010 patients, which compares monotherapy with letroz-

ole versus tamoxifen. This pre-planned core analysis

allowed the use of patient data from the monotherapy arms

of letrozole and tamoxifen and from the sequential

arms prior to the drug switch point. Patients randomized to

letrozole had a 19% improved disease-free survival (hazard

ratio [HR] = 0.81; P = 0.003), due especially to reduced

distant metastases (HR = 0.73; P = 0.001). A 14% risk

reduction of fatal events in favor of letrozole was also

observed (P = NS). The results from the monotherapy

arms alone confirmed the findings from the primary core

analysis. Based on the results from this trial, the aromatase

inhibitor letrozole (Femara1) is currently recommended as

a part of standard adjuvant therapy for postmenopausal

women with endocrine-responsive breast cancer and has

recently been approved in the early adjuvant setting in both

Europe and the United States. A subsequent analysis after

additional follow-up will address the question of mono-

therapy versus sequential therapy.
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Introduction and rationale

During the last century the management of primary breast

cancer has evolved from gross surgical intervention to a

sophisticated approach involving surgical, radiotherapeu-

tic, hormonal, chemotherapeutic, and targeted biologic

strategies. Currently, pharmacologic treatment is tailored

according to disease and patient characteristics, including

tumor size, histologic grade, lymph-node involvement,

hormone receptor (HR) status, and human epidermal

growth factor receptor-2 (HER2) overexpression. The

benefits from adjuvant chemotherapy, adjuvant hormonal

therapy, and adjuvant therapy with trastuzumab have been

well-established [1, 2].

Patients with early breast cancer presenting with estro-

gen receptor (ER)-positive and/or progesterone receptor

(PgR)-positive tumors typically receive adjuvant hormonal

therapy. Adjuvant therapy with tamoxifen, a selective

estrogen receptor modulator (SERM), significantly reduces

the risk of breast cancer recurrence [1]; the Early Breast

Cancer Trialists Collaborative Group reported that 5 years

of tamoxifen reduces the annual breast cancer death rate by

31% and is significantly more effective than just 1–2 years

of tamoxifen in ER-positive breast cancer [1]. However,

intrinsic estrogenic activity [3–5] and increased risk of

endometrial cancer [6] and thromboembolism [7, 8] have

emerged as disadvantages when using tamoxifen. Based

on current published data, extending the course of adju-

vant tamoxifen beyond 5 years is not beneficial [9] despite

the persistent risk of relapse in patients with HR+ breast

cancer [10].
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In the first-line treatment of advanced breast cancer, the

third-generation aromatase inhibitors (AIs) have shown

superior or equivalent efficacy compared with tamoxifen

[11–15]. Letrozole demonstrated significant superiority

in time to progression and overall response rate [12] and, in

addition, an early survival benefit [11]. This indicates that a

subset of the breast tumors is inherently less sensitive to

tamoxifen [16] and that resistance to tamoxifen is acquired

more quickly [17]. This superiority of letrozole over

tamoxifen in the advanced setting led to the hypothesis that

this AI may also be superior to tamoxifen when adminis-

tered in the adjuvant setting.

The Breast International Group (BIG) 1-98 was

designed, coordinated, analyzed, and reported by an inde-

pendent academic group and currently is the largest

ongoing adjuvant trial in breast cancer investigating the

role of an AI. This review summarizes the design and

results from the primary core analysis of the BIG 1-98 trial,

which compared monotherapy with letrozole to mono-

therapy with tamoxifen and identified letrozole as a better

alternative to tamoxifen in this setting. It also summarizes

some of the additional published research using the BIG

1-98 database.

Trial design and patients

BIG 1-98 was a randomized, phase III, double-blind trial

with two randomization options: two-arms (A or B) and

four-arms (A, B, C or D) (see Fig. 1) for women with

operable invasive HR+ (ER+ and/or PgR+) breast cancer.

The treatment arms were: (A) initial therapy with tamox-

ifen for 5 years, (B) initial therapy with letrozole for

5 years, (C) initial therapy with tamoxifen for 2 years

followed by letrozole for 3 years, or (D) initial therapy

with letrozole for 2 years followed by tamoxifen for

3 years. The doses administered were 2.5 mg/day of

letrozole and 20 mg/day of tamoxifen.

Between March 1998 and March 2000, 1,835 women

were randomly assigned to arms A or B, and between April

1999 and May 2003 a further 6,193 were assigned to arms

A, B, C, or D. The primary core analysis compared treat-

ment effects of patients randomized to receive letrozole

initially (arms B and D) and those assigned to receive

tamoxifen initially (arm A and C). In the sequential treat-

ment groups (arms C and D), only events that occurred up

to 30 days after switching treatments were included in the

analysis. In total, 8,010 patients were included in the pri-

mary core analysis: 4,003 in the initial letrozole group

(arms B and D) and 4,007 in the initial tamoxifen group

(arms A and C) (see Fig. 2). Patient characteristics were

similar in the two treatment groups. Overall, the trial

included 41.3% node-positive and 57.3% node-negative

women, while 1.4% had unknown nodal status. Positive

HR status was an eligibility criterion. The majority of

patients (63.1%) had both ER+ and PgR+ tumors. A total

of 25.3% of women received adjuvant or neoadjuvant

chemotherapy.

End points

The primary end point of the trial was disease-free survival

(DFS), defined as the time from randomization to first

occurrence of: invasive recurrence in ipsilateral breast,

chest wall, regional site (internal mammary/axilla), or

distant site (including ipsilateral supraclavicular); contra-

lateral breast cancer (invasive); second malignancy

(non-breast); or death without prior cancer event. Protocol-

specified secondary end points in the BIG 1-98 trial were:

overall survival (OS), defined as time from randomization

to death from any cause; systemic DFS, defined as time
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Fig. 2 CONSORT (Consolidated Standards of Reporting Trials)

flowchart of the BIG 1-98 trial. The primary core analysis includes all

8,010 assessable patients, but events and follow-up in the sequential

treatment groups (L ? T and T ? L) are truncated at 30 days after

switching to the other treatment. L denotes letrozole and T tamoxifen.

Reprinted from [18, Supplementary Appendix]
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from randomization to distant recurrence; second non-

breast malignancy or death from any cause (ignoring local

and contralateral-breast events); and safety. Three addi-

tional end points were defined in the statistical analysis

plan: (1) DFS excluding second, non-breast malignancies;

(2) time to recurrence, defined as time from randomization

to first breast cancer recurrence (excluding second, non-

breast cancers and censoring data on patients who died

without a prior cancer event); and (3) time to distant

recurrence, defined as the time from randomization to the

first breast cancer recurrence at a distant site.

Efficacy analyses

Primary, secondary, and additional end points

At 25.8 months of follow-up, letrozole improved DFS by

19% (P = 0.003). The cumulative incidence of breast

cancer relapse was significantly reduced with letrozole

compared with tamoxifen (see Fig. 3). The difference was

evident from 1 year after randomization and at 5 years was

10.3% in the letrozole group compared with 13.6% in the

tamoxifen group (P \ 0.001). In addition, letrozole sig-

nificantly improved systemic DFS compared with

tamoxifen (hazard ratio 0.83; 95% CI 0.72–0.97). There

was significant improvement with letrozole compared with

tamoxifen for the additional end point of DFS excluding

second non-breast cancers (hazard ratio 0.79; 95% CI 0.68–

0.92). Letrozole was particularly effective in decreasing the

risk of distant recurrence by 27% compared with tamoxifen

(hazard ratio 0.73; 95% CI 0.60–0.88; P = 0.001) (see

Fig. 4). A non-significant 14% improvement in OS was

observed in patients receiving letrozole. Thus, 166 deaths

(4.1%) were observed in the letrozole group compared with

192 deaths (4.8%) in the tamoxifen group.

Subgroup analyses

Prospectively planned subgroup analyses, using the Cox pro-

portional-hazards model, for primary, secondary, and

additional end points are summarized in Fig. 4. Subgroup

analysis showed that the beneficial effect of letrozole on DFS

was seen in ER+ tumors irrespective of PgR receptor status or

patient age [18]. The role of ER and PgR in trials comparing

AIs with tamoxifen remains an area of continued research [19,

20]. To explore this further, a central assessment of ER, PgR,

and HER2 was recently completed for 6,500 patients in BIG

1-98. Results from the first 3,533 patients on the two mono-

therapy arms with ER+ tumors (by central assessment) and

centrally assessed PgR and HER2 confirmed the results

reported above fromthe local assessmentof receptor status [18,

21], indicating that PgR status in ER+ tumors does not predict

responsiveness to letrozole when compared with tamoxifen.

The small group of patients with HER2 overexpression/

amplification in the tumor had a higher rate of recurrence with

both treatments, but the superiority of letrozole over tamoxifen

was similar irrespective of HER2 status [21].

For the primary end point of DFS, the relative risk

reductions for letrozole compared with tamoxifen were

29% in patients with node-positive tumors (hazard ratio

0.71, 95% CI 0.59–0.85), 24% in patients with tumors

[2 cm (hazard ratio 0.76, 95% CI 0.63–0.92), and 30% in

patients with prior chemotherapy (hazard ratio 0.70, 95%

CI 0.54–0.92). An additional logistic regression analysis of

BIG 1-98 was performed to retrospectively identify clinical

and pathological factors predictive of early breast cancer

recurrence [22]. The final model, based on 5,980 patients

from the four-arm option and 212 events, identified the

following significant factors: tumor size (P \ 0.001), ER/

PgR status (P \ 0.001), node positivity (P \ 0.001), and

tumor grade (P \ 0.001). There was a significant interac-

tion between node positivity and treatment (P = 0.003).

Patients with the greatest risk of recurrence had ‡4 positive

nodes, tumors ‡5 cm, ER+/PgR– tumors, and grade 3

tumors. The increase in risk associated with increased node

positivity was greater for patients randomized to tamoxifen

than to letrozole [22].

Letrozole-only versus tamoxifen-only arms

The superiority of letrozole was confirmed in a protocol-

defined supplementary analysis, which was restricted to the

4,922 patients randomized to the monotherapy tamoxifen

or letrozole arms. At a median follow-up of 51 months,

letrozole provided a significant benefit for the end points

DFS (P = 0.007), DFS excluding secondary malignancy

(P = 0.01), time to recurrence (P = 0.004), and time to

distant recurrence (P = 0.03) (see Table 1) [23].
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Fig. 3 Cumulative incidence of a breast cancer relapse in the BIG 1-

98 trial. Reprinted from [18] with permission from the Massachusetts

Medical Society
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Safety

All adverse events were graded according to the Common

Toxicity Criteria of the National Cancer Institute (version

2). Predefined adverse events were specifically asked and

documented at each study visit. Furthermore, the IBCSG

Coordinating Center conducted a medical review (review-

ers were blinded to randomization) of all grade 3–5

cardiovascular events and other grade 3–5 adverse events

that were considered clinically relevant but whose cause

was unclear, and all deaths of women in whom there was

no prior cancer-related event. The results of BIG 1-98

showed that letrozole was well-tolerated and had a safety

profile different from tamoxifen (see Table 2) [18]. A more

detailed analysis of cardiovascular side effects, including

baseline risk factors and cholesterol values over time, has

recently been presented [24].

Tamoxifen compared with letrozole was associated with

an increased risk of thromboembolism, vaginal bleeding,

and more endometrial biopsies (9.1% vs. 2.3%, respec-

tively; P \ 0.001), with a higher incidence of invasive

endometrial cancers (0.3% vs. 0.1%, respectively;

Fig. 4 Cox proportional-

hazards model of data from the

BIG 1-98 trial. The size of the

boxes is inversely proportional

to the standard error of the

hazard ratio. The dashed

vertical shows the hazard-ratio

estimate for the overall analysis

of the primary study end point

(disease-free survival).

Reprinted from [18] with

permission from the

Massachusetts Medical Society

Table 1 Efficacy end points in patients randomized to treatment with letrozole (n = 2,463) or tamoxifen (n = 2,459) for 5 years in the BIG 1-98

trial [23]

End point Events Hazard ratio 95% CI P-value

Let Tam

DFS (primary protocol definition) 352 418 0.82 0.71–0.95 0.007

Overall survival 194 211 0.91 0.75–1.11 0.35

Systemic DFS 331 374 0.87 0.75–1.01 0.07

DFS (ignoring second non-breast cancer) 307 364 0.83 0.71–0.96 0.01

Time to recurrence 231 291 0.78 0.65–0.92 0.004

Time to distant recurrence 193 234 0.81 0.67–0.98 0.03

DFS disease-free survival, Let letrozole, Tam tamoxifen, CI confidence interval
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P = 0.18). In addition, tamoxifen was associated with a

higher incidence of hot flushes (38.0% vs. 33.5%, respec-

tively; P \ 0.001) and night sweats (16.2% vs. 13.9%;

respectively; P = 0.004).

There was a higher incidence of arthralgia and skeletal

events with letrozole compared with tamoxifen, including a

higher rate of fractures (5.7% vs. 4.0%, respectively;

P \ 0.001) and a shorter time to first fracture.

Hypercholesterolemia was among the adverse events

listed on the case-report forms and was graded at each

study visit during treatment [18]. A total of 43.6% of

letrozole-treated and 19.2% of patients in the tamoxifen

group had hypercholesterolemia, reported at least once

during treatment [18]. Nevertheless, more than 80% of

reported hypercholesterolemia was grade 1, and thus of

uncertain clinical significance. In addition, serum total

cholesterol values remained stable throughout the trial in

the letrozole arm but decreased in the tamoxifen arm by

approximately 13%, which is consistent with the known

lipid-lowering effect of tamoxifen [25]. Thus, median

changes in cholesterol values from baseline were 0, 0, and

–1.8% at 6, 12, and 24 months in the letrozole group and

–12.0, –13.5, and –14.1% in the tamoxifen group.

The overall incidence of cardiovascular events was

similar for the letrozole and tamoxifen groups. Although

there were higher incidences of grade 3–5 cardiac events

and cardiac failure in the letrozole arm, the incidences were

low in both groups (2.1% vs. 1.1%; P \ 0.001 and 0.8% vs.

0.4%, P = 0.01, respectively) in this older patient popula-

tion at competing risk for cardiovascular events [18].

Discussion

Clinical implications of BIG 1-98

The results of the primary core analysis [18], which

included all available data from patients randomly assigned

to the monotherapy arms and data from the sequential

therapy arms censored at the time of the therapy switch, as

well as the results from a recently published analysis lim-

ited to patients randomly assigned to the continuous

therapy arms [23], demonstrate a significant benefit of

letrozole over tamoxifen. Letrozole is at least as well-

tolerated as tamoxifen, offering patients and physicians a

true alternative. However, bone metabolism is differently

affected by letrozole and tamoxifen. Patients receiving AIs

are at increased risk for bone loss and osteoporosis and

should therefore receive appropriate monitoring and med-

ical intervention as part of daily practice.

As a result of the findings from BIG 1-98, letrozole was

approved both in Europe and the United States as an early

adjuvant treatment for postmenopausal women with HR+

breast cancer. The 2007 St. Gallen international consensus

guidelines [26] and updated National Comprehensive

Cancer Network (NCCN) guidelines [27] recommend

letrozole as an option for adjuvant treatment of early breast

cancer. In the 2007 St. Gallen Guidelines, use of an AI is

considered as an alternative to tamoxifen for postmeno-

pausal women with low-, intermediate-, or high-risk tumors

that are classified as endocrine-responsive or endocrine

response uncertain [26]. Similarly, in the NCCN guide-

lines, letrozole is a recommended adjuvant hormonal

therapy for all postmenopausal women with hormone-

responsive tumors, regardless of HER2 status [27]. The

current guidelines do not recommend one AI over another

but emphasize that treatment should be selected on the

basis of clinical trial evidence in specific settings [27], nor

do the guidelines provide recommendations as concerns the

optimal use of the AIs as upfront monotherapy or

sequenced with tamoxifen.

Results from the Arimidex, Tamoxifen, Alone or in

Combination (ATAC) trial provided evidence for superior

DFS with anastrozole versus tamoxifen used as initial

adjuvant hormonal therapy in postmenopausal women with

HR+ breast cancer [28, 29]. At a median follow-up of

Table 2 Cardiovascular adverse events and significant other adverse events among patients included in the BIG 1-98 safety analysis [18]

Adverse event Incidence of any grade (%) P-value

Letrozole (n = 3,975) Tamoxifen (n = 3,988)

Cerebrovascular accident or transient ischemic attack 1.0 1.0 0.91

Thromboembolic event 1.5 3.5 \0.001

Cardiac event 4.1 3.8 0.61

Other cardiovascular event 0.5 0.2 0.04

Vaginal bleeding 3.3 6.6 \0.001

Hot flashes 33.5 38.0 \0.001

Night sweats 13.9 16.2 0.004

Fracture 5.7 4.0 \0.001

Arthralgia 20.3 12.3 \0.001
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68 months, no survival advantage has been observed in the

ATAC trial, and it remains an open question whether the

DFS advantage observed in AI trials will translate into an

OS advantage.

Both letrozole and anastrozole have demonstrated

superiority over tamoxifen as initial adjuvant therapy [18,

28], but a direct comparison of letrozole with anastrozole

awaits the results of a randomized head-to-head trial

(Femara Anastrozole Clinical Evaluation [FACE]) [30, 31].

The adjuvant FACE trial compares upfront therapy with

letrozole 2.5 mg with anastrozole 1 mg daily for up to

5 years in postmenopausal, HR+, node-positive breast

cancer patients. In addition, recruitment of a direct com-

parison of anastrozole and exemestane (MA.27) has been

completed recently.

Other trials demonstrated better disease control when an

AI was given after 2–3 years of adjuvant tamoxifen [32],

but so far, no trial has reported on a regimen of an AI given

2–3 years before tamoxifen. Initial treatment with the ‘‘gold

standard’’ tamoxifen followed by an AI may be a logical

long-term strategy because of the lack of complete cross-

resistance between these hormonal strategies. On the other

hand, the greater anti-estrogenic potency and higher anti-

tumor activity of AIs over tamoxifen, as demonstrated in

preclinical models and randomized clinical trials [12, 17,

33, 34], may suggest that it is preferable to use an AI upfront

to avoid early relapses that may occur while on tamoxifen

therapy. Thus, the key question, ‘‘should AIs be given as

initial therapy or used sequentially after tamoxifen?’’ is as

yet unanswered. Physicians often extrapolate data from

switch trials, e.g., the Intergroup Exemestane Study [35, 36]

or the MA.17 trial [33, 37] to sequential trials (e.g., BIG

1-98, Austrian Breast and Colorectal Cancer Study Group

[ABCSG] 8 [38]). In these sequential trials, events are

included in the analysis from treatment start and not from

point of switch after 2–3 years of tamoxifen. Sequential and

switch trials investigate obviously the same intervention but

are conducted in different patient groups, thus, results are

expected to be different and are different indeed.

Best use of AIs remains an open question, at least until

results of BIG 1-98 from the sequential use of letrozole and

tamoxifen, in comparison with continuous monotherapy, as

well as from the Tamoxifen and Exemestane Adjuvant

Multicenter trial investigating exemestane monotherapy

versus tamoxifen followed by exemestane [39] and from an

updated analysis of ABCSG-8, become available.

Conclusions

BIG 1-98 has shown that the AI letrozole results in better

disease control than tamoxifen when given as initial

endocrine therapy for postmenopausal women with

hormone-responsive early breast cancer. Letrozole signifi-

cantly reduced the risk of recurrence and of distant

recurrence and has a reasonable safety profile [18]. The

comparison between the monotherapy and the sequential

treatment arms within the BIG 1-98 trial are eagerly

awaited and are expected to have an important impact on

the management of breast cancer.
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Holmberg, J. Mattsson; Boras Hospital, Boras; Karlstads

Hospital, Karlstads: H. Sellström; Kungalvs Hospital,

Kungalvs: B. Lindberg.
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Rusca; Inselspital, Berne: S. Aebi, M. F. Fey, M. Casti-

glione, M. Rabaglio; Kantonsspital Olten, Olten: S. Aebi,

M. F. Fey, M. Zuber, G. Beck; Bürgerspital, Solothurn: S.
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Lausanne: L. Perey, P. de Grandi, W. Jeanneret, S. Leyv-

raz, J.-F. Delaloye; Kantonsspital St. Gallen, St. Gallen:
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Hasler; Private Praxis, Baar: M. Mannhart-Harms; Brust-
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Centre Oscar Lambret, Lille: V. Servent, M. Chapoutier;

CHRU, Limoges: N. Tubiana-Mathieu, S. Lavau-Denes, P.
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Fan, G. Lindeman, S. Wong; Western General Hospital,
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Boer, J. C. Din, N. Efe, S. T. Fan, G. Lindeman, S. Wong;
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F. Abell, S. Ackland, A. Bonaventura; Royal Perth Hos-
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P. de Souza, M. Links; St. Vincent’s Hospital, Sydney,
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C. Steer; Princess Alexandra Hospital, Woolloongabba,

QLD: E. Walpole, D. Thompson.
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Christiaens, P. Neven, R. Paridaens, A. Smeets, I. Vergote,

C. Weltens, H. Wildiers; Les Cliniques Saint-Joseph

ASBL, Liège: C. Focan; Clinique du Parc Léopold,

Bruxelles: L. Marcelis; C. H. Etterbeek-Ixelles, Bruxelles:

J. P. Kains; Service d’Oncologie Clinique Notre-Dame,

Charleroi: J.-L. Canon; C. H. U. André Vèsale, Montigny-

Le Tilleul: D. Brohèe.

Canada: Cambridge Memorial Hospital, Cambridge: J.

Gowing; CHUM- Campus Notre-Dame, Montreal: L.

Yelle; Hôpital Maisonneuve-Rosemont, Montreal: P. Dubé.

Chile: Fundacion Lopez Perez, Santiago: C. Vogel;

Hospital Carlos Van Buren, Valparaiso: M. León Prieto.

Czech Republic: Institute of Oncology, Brno: K. Pe-

trakova, M. Palacova, R. Demlova; Dept. of Clinical and

Radiation Oncology, Ceske Budejovice: H. Siffnerova, J.

Fischer, I. Bustova; Centre of Breast Diseases, Prague: H.

Kankova, M. Pintova; Institute of Radiation Oncology,

Prague: P. Vitek; University Hospital, Prague: J. Abra-

hamova, D. Kordikova; University Hospital Prague: L.

Petruzelka, E. Sedlackova, H. Honova.

Germany: Onkologische Gemeinschaftspraxis,

Augsburg: B. Heinrich; Zentralklinikum/Frauenklinik,

Augsburg: A. Wischnik; Universitätsklinikum Essen,

Essen: C. Oberhoff, A. E. Schindler; Universitäts-Frau-

enklinik d. JLU Giessen, Giessen: K. Münstedt;

Onkologische Gemeinschaftspraxis, Göttingen: D.

Meyer; Martin-Luther-Universität Halle-Wittenberg,

Halle: R. Grosse, H. Kölbl; Universitätskliniken des Sa-

arlandes, Homburg: W. Schmidt, D. Mink; Universitäts-

Frauenklinik und Poliklinik Universitätskrankenhaus

Eppendorf, Hamburg: F. Jänicke; Kliniken d. Med. Ho-

chschule, Frauenklinik, Hannover: H. J. Lück;

Krankenanstalt Mutterhaus der Borromäerinnen,

Trier: W. Dornoff; Gynäkologische Abteilung des St.

Josefshospital, Wiesbaden: G. Hoffmann; Gynäkologi-

sche Abteilung d. Marienhospitals, Universität Witten-

Herdecke, Witten: J. Hackmann, W. Bader.

Hungary: SZOTE Onkoterápiás Klinika, Szeged: Z.

Kahan; BM Központi Kórház, Budapest: G. Pajkos, K.

Kristo; SOTE Radiológiai és Onkoterápiás Klinika,

Budapest: M. Dank; Uzsoki Utcai Kórház, Budapest: T.

Nagykalnai, L. Landherr; Almási Balogh Pál Kórház,

Ózd: E. Kner; Területi Kórház Onkologia, Szentes: M.

Kispál; Szent Borbála Kórház, Megyei Onkológiai

Gondozó, Tatabánya: Á. Dani.

Italy: Policlinico S. Orsola-Malpighi, Bologna: A.

Martoni, C. Zamagni, S. Giaquinta, E. Piana; Ospedale S.
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Croce, Fano: R. Mattioli, L. Imperatori; Istituto Clinica

Humanitas, Milan/Rozzano: A. Santoro, C. Carnaghi, L.

Rimassa; Azienda Ospedaliera San Filippo Neri, Rome:

G. Gasparini, G. Sciarretta, A. Morabito; Az. Ospedaliera

Treviglio-Caravaggio, Treviglio: S. Barni, M. Cazzaniga,

M. Cabiddu; Policlinico Universitario (PUDG), Udine: F.

Puglisi; Ospedale di Torrette, Ancona: R. Cellerino, S.

Antognoli, F. Freddari; Universitiy of Cagliari, Policli-

nico Universitario, Cagliari: G. Mantovani, E. Massa, G.

Astara; Ospedale Civile Feltre, Feltre: R. Segati; Istituto

Nazionali Ricerca Cancro, Genova: R. Rosso, L. Del

Mastro, M. Venturini, C. Bighin; Istituto Nazionale dei

Tumori, Milano: E. Bajetta, N. Zilembo, D. Paleari, G.

Procopio; Azienda Ospedaliera di Parma, Parma: S.

Salvagni, M. A. Perrone , V. Franciosi; Azienda Ospe-

daliera ‘‘S. Salvatore’’, Pesaro: G. Catalano, S. Luzi

Fedeli; Azienda Ospedaliera ‘‘Ospedale di Circolo e

Fondazione Macchi’’ Varese: G. Pinotti, G. Giardina, I.

Vallini; Universitiy of Cagliari, Policlinico Universitar-

io, Cagliari: B. Massidda, M. T. Ionta, M. C. Deidda;

Ospedale Maggiore, Lodi: G. Nalli, G. Sita; Policlinico

Universitario, Palermo: I. Carreca, S. Cucciarré, D. Bur-

gio; Ospedale Civile dello Spirito Santo, Pescara: M.

Lombardo, G. Pandoli, P. Di Stefano; Azienda Ospedali-

era Santa Maria Nuova, Reggio Emilia: C. Boni, G.

Bisagni, M. C. Banzi, P. Linarello; Azienda Ospedaliera

Desenzano del Garda, Manerbio: G. Colosini, A. Spasi-

ano, A. Caldonazzo; Ospedale Civile ASL 20, Tortona: M.

G. Pacquola.

Netherlands: Ziekenhuis Leyenburg, Den Haag: H. P.

Sleeboom; Catharina Ziekenhuis, Eindhoven: H. J. T.

Rutten; St. Anna Ziekenhuis, Geldrop: E. J. T. Luiten;

Tweesteden Ziekenhuis, Tilburg: H. Th. J. Roerdink;

Maxima Medisch Centrum, Veldhoven: R. H. M.

Roumen.

New Zealand: Dunedin Hospital, Dunedin: B. McLa-

ren, S. Costello, J. North, D. Perez, K., Bayston, M.

Pfieffer; Waikato Hospital, Hamilton: I. Kennedy, I. D.

Campbell, L. Gilbert, R. Gannaway, M. Jameson, J. Long,

G. Round, L. Spellman, D. Whittle, D. Woolerton.

Poland: Department of Oncology and Radiotherapy,

Medical University of Gdansk, Gdansk: J. Jassem, M.

Welnicka-Jaskiewicz, E. Senkus-Konefka, K. Matu-

szewska; Rydygier’s Memorial Hospital, Krakow-Nova

Huta: P. Koralewski, J. Pernal; Klinika Nowotworów

Piersi i, Chirurgii Rekonstrukcyjnej-Warszawa,

Warszawa: T. Pienkowski, E. Brewczynska, B. Bauer-

Kosinska, R. Sienkiewicz-Kozlowska, A. Jagiello-Grusz-

feld, K. Sudol.; Centrum Onkologii w Bydgoszczy,

Oddzial Onkologii Klinicznej, Bydgoszcz: J. Tujakowski,

B. Zurawski; Collegium Medicum Jagiellonian Univer-

sity, Krakow: J. Pawlega, E. Jablonska, A. Zygulska;

Oddzial Kliniczny Onkologiczny, Centralnego Szpitala

Klinicznego Wojskowej, Akademii Medycznej-Warsz-

awa, Warszawa: M. Górnasiowa; Dolnoslaskie Centrum

Onkologii, Wroclaw: E. Filypczyk-Cisarz, K. Pajak.

Portugal: Hospital de S. João, Porto: M. Damasceno;

Instituto Português de Oncologia de Coimbra, Coimbra:

J. Q. Albano; Hospital de Santa Maria, Lisboa: B. da Costa,

L. Costa; Instituto Português de Oncologia de Lisboa,

Lisboa: A. Henriques, H. Amaral; Hospital Geral de

Santo António, Porto: F. Marques.

Russia: Cancer Research Centre, Moscow: D. V.

Komov, S. B. Polikarpova; Moscow Municipal Hospital

No. 62, Moscow: A. N. Makhson, N. V. Zabaznyi; Mos-

cow Research Institute of Diagnostics and Surgery,

Moscow: E. K. Vozny, N. Y. Dobrovolskaya, S. Bolshak-

ova, O. V. Yurgina; N. M. Emmanuel Institute of

Biochemical Physics, Moscow: D. B. Korman, I. A. Ma-

slova; N.N. Petrov Research Institute of Oncology, St.

Petersburg: V. Semiglazov, V. Ivanov; Saint-Petersburg

City Oncological Dispensary, St. Petersburg: G. Mani-

khas, G. Dolmatov.

South Africa: Mamma Clinic, Tygerberg Hospital,

Cape Town: J. Apffelstaedt; Southern Cross Hospital,

Cape Town: D. Eedes; Pretoria Academic Hospital,

Pretoria: C. Slabber; Pretoria East Hospital, Pretoria: M.

A. Coccia-Portugal; Eastern Cape Oncology Centre, Port

Elizabeth: K. Maart.

Spain: Hospital Ruber Internacional, Madrid: J. E.

Alés Martinez, P. Aramburo, R. Sánchez; Hospital Son

Dureta, Palma del Mallorca: J. Rifa, J. Martin; Centro

Oncológico Integral de Madrid (CONIM), Madrid: R.

Pérez-Carrión, J. L. González Larriba, A. Cubillo; Hospi-

tal Universitario San Carlos, Madrid: M. M. Jiménez, A.

Casado; Hospital Central de Asturias, Oviedo: J. Fra, J.

M. Vieitez, E. Esteban, A. J. Lacave.

Switzerland: Universitätsfrauenklinik, Basel: E.

Wight, S. Bartens, R. Decio, U. Güth; Klinik am Park,

Zürich: U. Breitenstein.
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